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EXECUTIVE SUMMARY

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA), acting under a consent decree with the Environmental
Defense Fund and the National Wildlife Federation, assessed both human health and environmental risks from
the contaminants 2,3,7,8-tetrachloro dibenzo-p-dioxin (2378-TCDD) and 2,3,7,8-tetrachloro dibenzofuran
(2378-TCDF) that are discharged from 104 pulp and paper mills located in the United States using chlorine
or its derivatives to bleach pulp. As a part of this program, the Office of Water Regulations and Standards
(OWRS) was responsible for estimating the potential human health and aquatic life risks associated with
exposures via surface water pathways based on mill-specific effluent sample results.

This report presents a generalized uniform approach for assessing impacts from the discharges of the
104 mills to support the decision by EPA to either regulate or not regulate discharges of 2378-TCDD and
2378-TCDF from pulp and paper mills that use chlorine to bleach pulp. It should be noted that in some
respects, the approach for assessing risks presented in this report may differ from approaches used by the
States. For example, States may use different cancer potency factors (either FDA's or their own), fish
consumption rates, or bioconcentration factors. In some cases States do not use models to predict risks,
but rather use actual fish tissues data. In other cases, States do not use the "toxicity equivalence" procedure
as a means of predicting the combined risk from 2378-TCDD and 2378-TCDF as was used in this report. As
a result of the differences in approaches taken by various States for assessing risks and the approach
presented in this report, estimated risks may be over- or underestimated in comparison to the States’ adopted
or proposed water quality standards. A summary of State assumptions used to develop 2378-TCDD water
quality standards is presented in Appendix R.

Effluent sampling results for each of the 104 pulp and paper mills were provided by the joint EPA/paper
industry 104-mill study. The 104-mill data, however, are now over two years old, and since the time the 104-mill
study was conducted, conditions at some mills may have changed due to mills taking actions to install or
incorporate activities identified as necessary to reduce the formation of dioxins or furans, or more recent
information may be available that would alter some of the exposure and risk estimates developed in the present
study. However, because this study was designed to provide a snapshot of exposure and risk estimates at
one point in time, for the most part, no attempt was made to include effluent data from sources other than
the 104-mill study. The only exception to the use of 104-mill study effluent data was the use of plant flow data
for several mills that were provided by the EPA Regions and which differed from the flow values identified in
the 104-mill study.

The purpose of this analysis was to develop estimates of exposures and risks to human health and aquatic
life associated with 2378-TCDD and 2378-TCDF discharges from chiorine-bleaching pulp and paper mills.
This study was not designed to rank the exposure or human health and aquatic life risks associated with
specific mills, but rather to estimate the risk potential posed by the entire chiorine-bleaching pulp and paper
industry. This analysis focused on the highest estimated in-stream contaminant concentrations immediately
downstream of each mill discharge point (assuming steady-state, fully mixed conditions) and the potential
human health impacts resulting from the consumption of 2378-TCDD and 2378-TCDF contaminated fish and
drinking water associated with these exposures. Because no comprehensive studies on 2378-TCDD and
2378-TCDF build-up in sediments and bioaccumulation up the food chain exist, only the water column was
investigated as a potential route of exposure and uptake of 2378-TCDD and 2378-TCDF by fish. However, a
sensitivity analysis is presented to look at bioconcentration in fish both before and after particulate 2378-TCDD
and 2378-TCDF settle to the sediment. Carcinogenic and non-carcinogenic effects in humans were con-
sidered, as were potential adverse effects to aquatic life.



One resuit of this analysis is an understanding of the potential upper bound human cancer risk to a
hypothetically exposed individual eating contaminated fish and drinking contaminated water near the mills.
These results are presented as the estimated risk of cancer incidence during the exposed individual's lifetime.
No attempt was made to characterize or estimate the human population potentially at risk. For these risk
estimations, reasonable worst-case ambient and effluent characterizations were used, as well as best
estimates of the physical and chemical properties of 2378-TCDD and 2378-TCDF. Because not all of the
parameter values used in this assessment are "worst case," the hypothetically exposed individual is not
considered the "most exposed individual."

Long-term animal studies of 2378-TCDD have provided clear evidence that the contaminant is an animal
carcinogen (Kociba et at., 1978; NTP, 1982a; NTP, 1982b). Based on these animal studies as well as other
considerations, EPA has concluded that 2378-TCDD should be regarded as a probable human carcinogen
(U.S. EPA, 1985). EPA has assigned 2378-TCDD a qualitative weight-of-evidence designation of "B2" for its
carcinogenic potential. This designation indicates that 2378-TCDD is an agent for which there is sufficient
evidence of carcinogenicity based on animal studies but inadequate data regarding its carcinogenicity from
human epidemiologic studies (U.S. EPA, 1986).

APPROACH

In this investigation, two approaches were used to estimate and compare exposures to 2378-TCDD and
2378-TCDF resulting from surface water effiuent discharges from pulp and paper mills. The first approach
consisted of a simple dilution calculation conducted to estimate the in-stream concentration of the con-
taminants after the effluent is mixed with the receiving water. This calculation assumes 100% of the in-stream
contaminants (both dissolved and adsorbed to suspended solids) are bioavailable. In the second approach,
the Exposure Assessment Modeling System (EXAMS 1) was used to partition in-stream steady-state con-
centrations of the contaminants between dissolved and particulate forms. EXAMS Il is able to account for
the high affinity of 2378-TCDD and 2378-TCDF for solids and, therefore, the likelihood that a percentage of
the contaminants will be associated with suspended and benthic solids. It is assumed that the particulate
form of the contaminants will not be available for uptake across fish gills nor available to humans through
ingestion of contaminated drinking water.

Both the simple dilution and EXAMS |I approaches were used to estimate and compare the potential
human health risks associated with ingestion of contaminated fish tissue and drinking water. Since the simple
dilution approach assumes 100% of the in-stream contaminants to be bioavailable to fish, this approach
effectively includes exposure through uptake across fish gills (dissolved form) as well as through ingestion of
suspended solids (particulate form). The simple dilution approach is also considered to represent the upper
bound for bioaccumulation since a bioconcentration factor based on dissolved contaminants was applied to
the particulate contaminants as well. Inthe EXAMS Il model analysis, however, only the dissolved contaminant
concentration is assumed to be bioavailable to fish.

Although EXAMS [l predicts contaminant concentrations associated with both suspended and benthic
solids, no attempt was made to separately estimate fish exposure to contaminants associated with suspended
particulates, bed sediments, or the food chain. These exposure routes were not directly addressed due to a
lack of adequate information concerning the bioaccumulation of these contaminants through the food chain
and the sediment-to-fish partition coefficient needed to predict uptake through contact with contaminated
sediments. [n addition, it is generally believed that 2378-TCDD and 2389-TCDF tend to adsorb to very fine
suspended sediments which would be transported out of the immediate area of the discharge and therefore
beyond the area under consideration. (These sediment-associated contaminants would, however, pose a
potential risk to fish inhabiting those areas further downstream where the fine sediments are eventually
deposited.) Forthese reasons, and because uptake of 2378-TCDD and 2378-TCDF through the water column
has been more thoroughly investigated, exposure to dissolved contaminants in the water column was the
basis for estimating fish tissue contamination using the EXAMS |l approach.

Using exposure estimates from both approaches (simple dilution and EXAMS Il water column), fish tissue
contaminant residue levels were estimated by employing fish bioconcentration factors (BCFs) for 2378-TCDD



and 2378-TCDF. From fish tissue contaminant concentrations, average daily lifetime exposures (or chronic
daily intake, CDI) for humans consuming 6.5, 30 and 140 g/day were calculated. These calculations took into
consideration factors that adjust for lower contaminant concentrations in fish muscle (filet) and fatty/oily food
bioavailability in humans of 95% of oral exposure. Receiving water concentrations were also used to estimate
the average daily lifetime 2378-TCDD and 2378-TCDF exposure associated with drinking water ingestion,
assuming a 2 L/day consumption rate.

Muitiplying average dalily lifetime doses by the EPA carcinogenic potency factor for 2378-TCDD yielded
a conservative (upper bound) estimate of the expected rate of cancer incidence above background incidence
rates due to 2378-TCDD exposure. Combined 2378-TCDD/-TCDF cancer risk was estimated using the
“toxicity equivalence" (TEQ) procedure, in which the cancer potency of 2378-TCDF is assumed to be one
tenth that of 2378-TCDD. It should be noted that, although in this report TEQ represents only the contributions
of 2378-TCDD and 2378-TCDF to risk, there are likely to be additional risk contributions from other chlorinated
dibenzo-p-dioxins and furans associated with discharges from chlorine-bleaching pulp and paper mills.
However, 2378-TCDD and 2378-TCDF account for greater than 90% of the TEQ from chlorinated dioxins and
furans found in the effluents of these mills.

Mill-specific contaminant concentration estimates were also used to calculate the exposure level as-
sociated with a single ingestion of a 0.25 1b. (115 g) contaminated fish portion. This dose was evaluated
against a 2378-TCDD Health Advisory threshold value for protection against liver effects, estimated by EPA
for this investigation following appropriate guidelines.

The mill-specific, simple dilution contaminant concentrations for 7Q10 low flow receiving water conditions
(based on the lowest consecutive seven-day average flow during any ten-year period) were compared to
EPA'’s preliminary chronic exposure levels for the protection of aquatic life to predict whether chronic toxicity
to aquatic organisms from 2378-TCDD and 2378-TCDF would result under the assessment scenarios.

ASSUMPTIONS USED IN ANALYSIS
The following is a list of assumptions used in this investigation:

1) Mill-specific, five-day effluent composite contaminant concentrations collected during the 104-mill
study were multiplied by mean plant flow rates to determine contaminant load. This resulting load
to the receiving stream was assumed to be continuous. The representativeness of the sample ef-
fluent as reflecting long-term mill operations is unknown; since then, the mills may have made
plant process or operation changes to reduce dioxin and furan formation. This assumption may
overestimate human health and aquatic life risks.

2) The highest estimated steady-state in-stream concentrations in the immediate downstream vicinity
of the discharges (assuming fully mixed conditions) were considered for fish exposure. Fish are
likely to move in and out of the area of maximum concentration, but these estimates assumed that
fish remain exposed to the highest concentration. Consequently, this assumption is likely to over-
estimate fish exposure and overestimate human health and aquatic life risks.

3) Receiving water stream flow rates for estimating human health risks were calculated using the har-
monic mean of historic flow measurements from nearby stream gaging stations. 7Q10 receiving
water flow rates were used for estimating aquatic life impacts. These flows may not be the same
as those used by specific States to assess risks. Therefore, these assumptions may over- or un-
derestimate risks compared to State assumptions.

4) Three bioconcentration factor (BCF) values were used for estimating 2378-TCDD and 2378-TCDF
concentrations in edible fish tissue (the filet): two for 2378-TCDD and one for 2378-TCDF. The
resulting fish tissue concentrations were used to estimate human exposure to the contaminants
through consumption of fish tissue. For 2378-TCDD, a BCF of 5,000 was used in combination with
a human consumption rate of fish tissue of 6.5 g/day, and a BCF of 50,000 was used in combina-
tion with consumption rates of 30 g/day and 140 g/day. The 6.5 g/day fish tissue consumption



rate in combination with the BCF of 5,000 reflects the assumptions in EPA’s ambient water quality
criterion for 2378-TCDD and 2378-TCDF and is considered a reasonable estimate for an average
consumer of locally-caught fish. The 30 and 140 g/day consumption rates in combination with the
BCF of 50,000 are used as sensitivity comparisons and represent more extreme exposure
scenarios for recreational and subsistence fishermen or other high rate consumers of fish. A
single BCF for 2378-TCDF of 1,950 was used in combination with each of the three consumption
rates. BCFs are species-specific and highly variable. This study did not take species variability or
degree of bioconcentration into account. Also, actual fish consumption rates vary by locale.
State assumptions for BCF, consumption rates, and also cancer potency may vary from those
used in this assessment. Therefore, this assessment may overestimate or underestimate risks
compared to State assessments.

5) Adrinking water ingestion rate of 2L/day was used to estimate human exposures through inges-
tion of contaminated drinking water. It was assumed that the water consumed was taken from the
point of highest in-stream pollutant concentration after the effluent was fully mixed in the receiving
stream, and no treatment of the water was undertaken to remove contaminants prior to ingestion.
This assumption likely overestimates human health risks from drinking water.

6) Fish tissue bioavailability for humans was assumed to be 95% of oral dose. Contaminants in water
were assumed to be 100% bioavailable to both fish and humans. This reflects the most current in-
formation EPA has on biocavailability, but the assumptions may overestimate the risk to humans.

7) Fish were assumed to be exposed to contaminants only in the water column. No food chain or
sediment associated exposures were considered, other than for the simple dilution method in
which the total in-stream contaminant level (both dissolved and adsorbed to suspended solids)
were bioavailable.

8) The estimates of risk apply only to a hypothetically exposed individual in the immediate vicinity of
the mills, and not to the entire population of fish consumers.

SUMMARY OF RESULTS

The results of the human health risk and aquatic life impact analyses for the 104 mills included in this
investigation are summarized below. It should be noted that sufficient information was not available for all of
the mills to allow complete evaluation and comparison of resuits for each of the 104 facilities. For example,
for several of the mills discharging to open waters (l.e., lakes, open ocean), no information was available on
receiving stream zone of initial dilution, which was necessary for calculating effluent dilution. For a few other
mills, data were questioned as to their accuracy and new samples were being taken, but the results of the
new sample evaluations were not available for inclusion in this study. In addition, for some facilities, there
was sufficient information to predict risks based on the simple dilution method, but insufficient information to
predict risk based on the EXAMS Il method. Also, either harmonic mean flow or 7Q10 flow data were not
available for several facilities.

Cancer Risk Associated with Consumption of Contaminated Fish Tissue

Figures A through D present the predicted distribution of the number of mills for which discharges would
resultin a given range of estimated upper bound lifetime cancer risks to the hypothetically exposed individual
dueto the consumption of contaminated fishtissue based onthe simple dilution exposure assessment method
and the EXAMS Il water column exposure assessment method.

The results of calculations using the 6.5 g/day fish tissue consumption rate in combination with the BCF
of 5,000 reflect the assumptions in EPA’s ambient water quality criterion for dioxin and are considered
reasonable exposures for average consumers of locally-caught fish. The results of these calculations are
presented separately from the results of calculations using the 30 and 140 g/day consumption rates and BCF
of 50,000, which are considered more extreme exposure scenarios (for example, for recreational and
subsistence fishermen) to be used for sensitivity comparisons.

viii



Number of Mills Within Risk Range

- 6.5 g/day consumption

1E-02 1E-03 1E;04 1E-05 1E-06 1E-07 1E-08
Risk Range

Figure A. Distribution of the number of milis for which discharges
would result in a given range of lifetime cancer risk due to the
consumption of contaminated fish tissue as estimated by the
simple dilution method (6.5 g/day consumption rate and BCF

of 5,000 for 2378-TCDD*).

Notes:

Total number of mills evaluated= 97.
Combined 2378 -TCDD/-TCDF risk predicted using TEQ.

Number of mills within risk ranges for which 2378-TCDD and/or 2378-TCDF were
not detected in the effiuent and therefore risk estimates are based on effluent
concentrations of 1/2 the detection limit:

1E-4 1E-8 1E-6 1E-7

TCOD 2 7 4 3
TCDF 1 1
TCOD & TCOF 2 2 1

* Recent laboratory evidence indicates that a BCF higher than 5,000

for 2378-TCDD (e.g., 50,000) more accurately reflects uptake of 2378-TCDD by
fish. Use of a BCF of 80,000 for 2378-TCDD would increase risk by an order of
magnitude.



Number of Mills Within Risk Range

140 g/day éonsumptlon - 30 g/day consumption

>1E-01 1E-02 1E-03 1E-04 1E-05 1E-06
Risk Range

Figure B. Distribution of the number of mills for which discharges
would result in a given range of lifetime cancer risk due to the
consumption of contaminated fish tissue as estimated by the
simple dilution method (30 and 140 g/day consumption rates
and BCF of 50,000 for 2378-TCDD).

Notes:
Total number of mills evaluated = 97,
Combined 2378 -TCDD/-TCDF risk predicted using TEQ.

Number of mills within risk ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the effiuent and therefore risk
estimates are based on'effluent concentrations of 1/2 the
detection limit:

1E-2 1E-3 1E-4 1E-8 1E-6

30g/day
TCOD 7 4 3 2

TCDF 1
TCDD & TCOF 1 3 1

140g/day
TCDD 4 4 5 3

TCDF
TCDD & TCDF 3 1 1

-
-



B &5 o/day consumption

40

38

Number of Milis Within Risk Range

1E-03 1E-04 1E-05 1E-06 1E-07 1E-08

Risk Range
Figure C. Distribution of the number of mills for which discharges
would result in a given range of lifetime cancer risk due to the
consumption of contaminated fish tissue as estimated by the
EXAMS Il method (6.5 g/day consumption rate and BCF of 5,000 for
2378-TCDD*).
Notes:

Total number of mills evaluated = 87,
Combined 2378 -TCDD/-TCDF risk predicted using TEQ.

Number of milis within risk ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the effiuent and therefore risk
estimates are based on effluent concentrations of 1/2 the detection

limit:
1E-4 1E-8 1E-8 1E-7 1E-8
TCDD 1 (] 8 2 1
TCDF 1 1
TCOD & TCDF 1 3 1

* Recent Iasboratory evidence indicates that a BCF higher than 8,000 for
2378-TCDD (e.g., 50,000) more accurately reflects uptake of 2378-TCDD by fish.
Use of a BCF of 50,000 for 2378-TCDD would increase risk by an order of
magnitude.



Number of Milts Within Risk Range

140 g/day consumption - 30 g/day consumption

>»1E-01 1E-02 1E-03 1E-04 1E-05 1E-06 1E-07

Risk Range
Figure D. Distribution of the number of mills for which discharges
would result in a given range of lifetime cancer risk due to the
consumption of contaminated fish tissue as estimated by the

EXAMS Il method (30 and 140 g/day consumption rates and
BCF of 50,000 for 2378-TCDD).

Notes:
Total number of mills evaluated = 87.
Combined 2378 -TCDD/-TCDF risk predicted using TEQ.

Number of mills within risk ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the effluent and therefore risk
estimates are based on effluent concentrations of 1/2 the detection
{imit:

1E-2 1E-3 1E-4 1E-8 1E-8 1E-7
30g/day
TCDD 4 8 2 2

TCOF 1 1
TCDD & TCDF 2 2 1

140g/da
TCDD 1 7 4 1 1

TCOF 1 1
TCDD & TCDF 1 3 1
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1. Simple Dilution E ,  Method

Using the simple dilution exposure assessment estimates, the 6.5 g/day fish tissue consumption rate, and
fish filet contaminant concentrations based on a BCF of 5,000 for 2378-TCDD the upper bound mill-specific
cancer rates for the hypothetically exposed individual ranged from the 10° 210 1078 risk |evels (Flgure A). Risk
levels associated with d|scharges from 80 of the 97 mills evaluated (82%) fell within the 107 to 10 risk levels,
with 36 mills within the 10" risk level.

Mill-specific cancer rate estimates using the 30 g/day fish tissue consumption rate and fish filet con-
taminant concentrations based on a BCF of 50,000 ranged from the > 10 to 10 risk levels (Figure B).
Seventy of the 97 mills (72%) were associated with risk levels between 103 to 107, and 39 of these 70 fell
within the 103 range. Using the 140 g/day fish tissue consu Ption rate and fish filet contamlnant concentra-
tions based on the 50,000 BCF, risk levels ranged from _a 10"t0 10® (Figure B). Slxty -six out of the 97 mills
(68%) were associated with risk levels between 102 to 10°3, with 40 within the 103 range.

2. EXAMS Il Exposure Assessment Method

Mill-specific upper bound cancer rate estimates for the hypothetically exposed individual using the EXAMS
Il water column exposure assessment method, 6.5 g/day fish tissue consumption rates and fish filet
contaminant concentrations based on a BCF of 5,000 for 2378-TCDD ranged from the 10310102 nsk levels
(Flgure C). Seventy of the 87 mills evaluated (80%) were associated with risk levels between 107 (32 mills)
to 10°® (38 mills).

Using the 30 g/day consumption rate and ﬂsh ﬁlet contaminant concentrations based on the 50,000 BCF,
mill-specific cancer rates ranged from the 10 to 10 risk levels (Figure D). Sixty-four of the 87 mills (74%)
were associated with risk levels within the 102 t0 10 range, and 41 of these fell within the 104 range. Cancer
rate estimates using the 140 g/day fish tissues consumption rate and 50,000 BCF ranged from the > 107! to
10° rnsk levels (Figure D). Sixty-three of the 87 mllls (72%) were associated with risk levels between the 103
and 10 range, and 37 of these fell within the 10° range.

Cancer Risks Associated with Ingestion of Contaminated Drinking Water

Figures E and F present the distribution of the number of mills for which discharges were estimated to
result in a given range of upper bound lifetime cancer risks to the hypothetically exposed individual due to
the ingestion of contaminated drinking water. Only those facilities discharging to fresh water lakes, rivers,
and streams were included in this analysis. No discharges to marine or estuarine waters were included, since
these water bodies would not be used as drinking water sources.

Use of the snmple dllutlon method estimated that the cancer risks associated with the 69 mills evaluated
ranged from the 10" to 10 risk levels _S igure E). The 9reatest percentage of these mills (44, or 64%) were
associated with risk levels within the 10™ (23 mills) to 10™ (21 mills) range. Use of the EXAMS I water column
method estimated that the risk levels associated with the 64 mills evaluated would range from the 10°to 10
levels (Figure F). Fifty of these mills (78%) were associated with risk levels between the 10® (18 mills) to 107
(32 mills) range.

Non-Cancer (Short-Term Exposure) Risks

Figures G through H present the distribution of the number of mills for which discharges would resuit in
a given range of human dose due to the single portion consumption of 115 grams of contaminated fish tissue.
The concentrations of fish tissue contaminants used for this assessment were based on a BCF of 50,000 for
2378-TCDD and 1,950 for 2378-TCDF in the edible portion of the fish (the filet). Results are reported in
pg/kg/day for comparison to a one-day Health Advisory for protection against liver effects (100 pg/kg/day),
estimated by EPA for this investigation.

Based on the simple dilution method results (Figure G), the dose associated with discharges from 25 out
of 97 mills evaluated (27%) would equal or exceed the one-day HA dose for protection from liver effects (100

xiii
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method.

Notes:

Total number of milis evaluated = 87,
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pg/kg/day). Use of the EXAMS |l method (Figure H) estimates that the dose associated with discharges from
9 mills out of 87 (10%) would equal or exceed the 100 pg/kg/day dose level.

Aquatic Life Impacts

Aquatic life impacts were estimated based on a comparison of predicted in-stream concentrations of
2378-TCDD and 2378-TCDF (in pg/l) to EPA’s preliminary chronic exposure levels for the protection of aquatic
life (0.038 pg/t for 2378-TCDD and 0.41pg/l for 2378-TCDF). The simple dilution method, using 7Q10 low flow
conditions, predicted that water column concentrations of 2378-TCDD immediately downstream of 80 out of
90 mills (89%) would exceed the chronic exposure level of 0.038 pg/t (Figure I). Seventy-four mills (82%)
would exceed the 0.41 pg/i level for 2378-TCDF.

DISCUSSION OF RESULTS

The results of this study indicate that, taking into consideration the effects of the assumptions and
simplifications used in this analysis, there is a potential for high level contamination of the water column by
2378-TCDD and 2378-TCDF from the effluent discharges of many of the chlorine-bleaching pulp and paper
mills investigated. For each of the mills analyzed, use of the simple dilution exposure assessment method
resulted in higher estimated water column contaminant concentrations and greater estimated aquatic life
impacts and human health risks than the EXAMS Il water column method. This is because the simple dilution
method assumes that all contaminants in the water column, both dissolved and adsorbed to suspended solids,
are bioavailable. The EXAMS |l water column method, on the other hand, only considers those contaminants
in the dissolved phase. In those cases where the receiving water TSS (total suspended solids) was relatively
low, the simple dilution and EXAMS Il water column results are comparable. When suspended solids
concentrations were high, however, the EXAMS I water column method estimated risks significantly iower
than those predicted by the simple dilution method. Therefore, for those water bodies included in this study
with relatively high suspended solids content, the EXAMS Il water column method likely underestimated
human health risk from consumption of contaminated fish tissues, since fish exposure to sediment-adsorbed
contaminants was not considered.

The primary reason for ignoring the exposure routes through contaminated sediments using EXAMS |
was the lack of acceptable and appropriate fish bioaccumulation factors for this exposure scenario as well
as the tendency for the contaminants to associate with the very fine sediment fraction which is typically
transported and deposited well downstream of the immediate discharge vicinity. As a check and a sensitivity
comparison on this approach, however, the results of the simple dilution calculation are considered to provide
an upper bound on fish tissue contaminant levels.

In addition to the absence of consideration of sediment and food chain exposure routes in the EXAMS ||
method, a number of other simplifications and assumptions have influenced the resulits of this study, including
the selection and use of BCFs and fish tissue ingestion rates for the evaluation. BCFs are highly variable
depending on the species, and this study did not take into account inter-species variability in the rate and
degree of contaminant bioconcentration. Actual fish tissue consumption rates also vary over time, with
individuals, and in different parts of the country. For example, risk estimates based on the 6.5 g/day
consumption rate and fish filet BCF of 5,000 for 2378-TCDD were established on the basis of EPA’s water
quality criteria assumptions. The 6.5 g/day rate applies to a national average consumption rate of fish and
shellfish; however, this rate may not be representative of fish consumption rates for recreational or subsistence
fishermen. Also, the 50,000 BCF for 2378-TCDD used in conjunction with fish consumption rates of 30 and
140 g/day for recreational and subsistence fishermen was based on the assumption that only the filet portion
of the fish is consumed. However, some subpopulations of subsistence fishermen and certain ethnic groups
eat whole fish and crabs in which the concentration of contaminants is likely to be higher than in the filet alone.
Therefore, the use of a 50,000 BCF for 2378-TCDD may underestimate risks to these subpopulations.

it should also be noted that, if muitiple discharges to the same waterbody are present, the actual risk
associated with a waterbody may be substantially greater than estimated in this study. For example, there
are several chiorine-bleaching pulp and paper mills that discharge to the Columbia River basin. Calculations
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in this report assume that each mill discharges to a receiving stream with no background level of contamina-
tion. Therefore, in the case of multiple discharges to a receiving stream, estimating risks from one mill alone
can result in a significant underestimate of risk.

Finally, no assessment of local fish patterns or actual commercial or recreational fishing practices were
conducted as part of this evaluation. Therefore, it is not known whether or not commercially or recreationally
valuable species occur or are taken in the vicinity of the discharges that were included in this evaluation.

A comparison of predicted cancer versus non-cancer human health risk was also conducted to determine
which of the two end points is the most sensitive. Cancer health risks were estimated to occur for more mills
than non-cancer risks. The results also indicate a potentially greater risk of cancer due to the consumption
of contaminated fish tissue than through the ingestion of contaminated drinking water. It should be pointed
out that this conclusion may only be true for the hypothetically exposed individual and may not be true for
the entire exposed population. Determining which exposure route poses the greatest risk to the entire
population would require knowledge of the number of persons eating contaminated fish tissue versus the
number of persons who use contaminated surface water as a drinking water source. More of the population
would likely be exposed to a single dose of contaminated fish tissue than to a lifetime of exposure to
contaminated fish tissue or drinking water taken from the vicinity of certain mills. Such a popuiation
assessment was not conducted for this investigation.

Each of the exposure assessment approaches used in this analysis predict upper bound risks that should
be carefully considered by risk managers while assessing potential impacts associated with the discharge of
2378-TCDD and 2378-TCDF in chiorine-bleaching pulp and paper mill effluents.



1. INTRODUCTION

1.1 BACKGROUND

The U.S. Environmental Protection Agency (EPA), acting under a consent decree with the Environmental
Defense Fund and the National Wildlife Federation, assessed both human health and environmental risks from
the contaminants 2,3,7,8-tetrachloro dibenzo-p-dioxin (2378-TCDD) and 2,3,7,8-tetrachloro dibenzofuran
(2389-TCDF) that are discharged from 104 pulp and paper mills located in the United States using chlorine
or its derivatives to bleach pulp. The Office of Toxic Substances (OTS) coordinated this multi-media risk
assessment. As a part of this program, the Office of Water Regulations and Standards (OWRS), Assessment
and Watershed Protection Division (AWPD) was responsible for estimating the potential human health and
aquatic life risks associated with exposures via surface water pathways based on mill-specific effluent sample
resuits.

This report presents a generalized uniform approach for assessing impacts from the discharges of the
104 mills to support the decision by EPA to either regulate or not regulate discharges of 2378-TCDD and
2378-TCDF from pulp and paper mills that use chlorine to bleach pulp. It should be noted that in some cases,
the approachforassessing risks presented in this report differs from approaches used by States. For example,
States may use different cancer potency factors (either FDA's or their own), fish consumption rates, or
bioconcentration factors. In some cases, States do not use models to predict risks, but rather use actual fish
tissue data. In other cases, States do not use the "toxicity equivalence" procedure as a means of predicting
the combined risk from 2378-TCDD and 2378-TCDF as was used in this report. As a result of the differences
in approaches taken by various States for assessing risks and the approach presented inthis report, estimated
risks may be over- or underestimated in comparison to the States’ adopted or proposed water quality
standards. A summary of State assumptions used to develop 2378-TCDD water quality standards is presented
in Appendix R.

Effluent sampling results for each of the 104 pulp and paper mills were provided by the joint EPA/paper
industry104-mill study. The 104-mill data, however, are now over two years old, and since the time the 104-mill
study was conducted, conditions at some mills may have changed due to mills taking actions to install or
incorporate activities identified as necessary to reduce the formation of dioxins or furans, or more recent
information may be available that would alter some ofthe exposure and risk estimates developed inthe present
study. However, because this study was designed to provide a snapshot of exposure and risk estimates at
one point in time, for the most pan, no attempt was made to include effluent data from sources other than
the 104-mill study. The only exception to the use of 104-mill study effluent data was the use of plant flow data
for several mills that were provided by the EPA Regions and which differed from the flow values identified in
the 104-mill study.

The focus of this report was to estimate the potential human health and aquatic life impacts resulting from
chlorine-bleaching pulp and paper mill effluent discharges to surface waters. This study was not designed
to rank the exposure or human health and aquatic life risks associated with specific mills, but rather to estimate
the risk potential posed by the entire chlorine-bleaching pulp and paper industry. Because no comprehensive
studies on 2378-TCDD and 2378-TCDF build-up in sediments and bioaccumulation up the food chain exist,
only the water column was investigated as a potential route of exposure and uptake of 2378-TCDD and
2378-TCDF by exposed fish. However, a sensitivity analysis is presented to look at bioconcentration in fish
both before and after particulate 2378-TCDD and 2378-TCDF settle to the sediment. Carcinogenic and
non-carcinogenic effects in humans are considered, as are adverse effects to aquatic life. The chapters that
follow present the methods selected to conduct the investigation, the results of the investigation, and an
analysis of the results.



1.2 PURPOSE AND SCOPE

The purpose of this analysis was to develop estimates of exposures and risks to human healith and aquatic
life from 2378-TCDD and 2378-TCDF discharges from chlorine-bleaching pulp and paper mills. This analysis
focused on the highest estimated in-stream contaminant concentrations immediately down-stream of each
mill discharge point, assuming steady-state, fully mixed conditions.

In this investigation, two approaches were used to estimate and compare exposures to 2378-TCDD and
2378-TCDF resulting from surface water effluent discharges from pulp and paper mills. In the first approach,
a simple dilution calculation was conducted to estimate the in-stream contaminant concentrations after the
effluent is mixed in the receiving water. This calculation assumes 100% of the in-stream contaminants (both
dissolved and adsorbed to suspended solids) are bioavailable to fish. inthe second approach, the Exposure
Assessment Modeling System (EXAMS II) (Burns et al., 1982; Burns and Cline, 1985; Harrigan and Battin,
1989) was used to partition in-stream steady-state water column contaminant concentrations between
dissolved and particulate forms. However, only the dissolved contaminant concentration predicted by EXAMS
Il was considered in determining exposure and risk. Both the simple dilution and EXAMS Il in-stream exposure
methods were used to estimate the potential human health risks associated with ingestion of contaminated
fish and drinking water.

No attempt was made in the EXAMS |l approach to estimate fish exposure to contaminants associated
with suspended particulates, bed sediments, or the food chain. This was due to lack of sufficient and
appropriate data and understanding of the bioaccumulation of these contaminants through the food chain
and appropriate sediment-to-fish partition coefficients to predict uptake through exposure to contaminated
sediments. In addition, it is generally believed that 2378-TCDD and 2378-TCDF tend to adsorb to very fine
sediments that settle out of the water column slowly. Therefore, it was assumed that much of the sediment
associated contaminants would be transported out of the immediate area of the discharge and would be
deposited further downstream. Although there is no doubt that food and sediment provide exposure routes
to fish downstream where the amount of 2378-TCDD and 2378-TCDF available (i.e,, dissolved) for uptake
across gills becomes much less, the assumption that fish remain in the area immediately downstream from
the point of discharge is probably sufficiently conservative to compensate for any lack of food chain or
sediment associated exposure components. In addition, under the simple dilution method, all of the in-stream
contaminants are assumed to be available for uptake by fish and therefore both the dissolved and adsorbed
fractions are considered in this method, providing an upper-bound estimate of fish tissue contamination. The
EXAMS Il method, on the other hand, provides a more reasonable estimate of the direct exposure of fish to
the contaminants from water only.

One result of this analysis is an upper bound estimate of the potential risk of cancer over the lifetime of a
hypothetically exposed individual. No attempt has been made to characterize the human population
potentially at risk. For these risk estimations, reasonable worst-case ambient and effluent characterizations
were used, along with best estimates of physical and chemical properties of 2378-TCDD and 2378-TCDF.
Because not all of the parameter values used in this assessment are "worst-case," the hypothetically exposed
individual is not considered the "most exposed individual."

The probability of an individual developing cancer in a lifetime due to the ingestion of contaminated fish
or drinking water was calculated based on exposure estimates and the EPA carcinogenic potency factor.
Also, the data for exposure to 2378-TCDD and 2378-TCDF from bleached paper mills were screened for
exposure scenarios exceeding an average of 100 pg/kg/day, the one-day Health Advisory for TCDD for
protection against human liver effects. Exposure scenarios exceeding this level were examined in more detail
to determine whether the cancer or non-cancer endpoint is the most sensitive indicator of risk. Exposure
data were also screened for comparison against EPA’s preliminary chronic exposure levels for protection
against adverse impacts on aquatic life.

This report presents the approach used to conduct the exposure and risk assessments (Chapter 2), the
results of the investigation (Chapter 3), and a discussion of the resuits (Chapter 4). Investigation resuits are
presented in two parts. The first part addresses potential exposure concentrations of 2378-TCDD and



2378-TCDF found in the water and in the fish tissue ingested by humans. The second part presents the
potential human dose of these contaminants resulting from ingestion of contaminated fish tissue and drinking
water, and the potential human health risks associated with each of the routes of exposure.






2. EXPOSURE AND RISK ASSESSMENT APPROACH

This chapter presents a description of the approach used to assess contaminant exposure levels and the
resulting potential human health risks and aquatic life impacts associated with discharges of 2378-TCDD and
2378-TCDF from the 104 chlorine-bleaching pulp and paper mills under investigation. A flow chart depicting
this approach is presented in Figure 2.1. This chapter also describes the critical factors that were considered
during the development of the study approach. A more detailed description of these factors is presented in
Appendix A.

2.1 REQUIREMENTS OF TECHNICAL APPROACH

The approach taken was designed to incorporate an appropriate balance between the difficulty (detail)
of the analysis and the accuracy of the results. The critical factors considered in the development of the
analytical approach were: 1) in-stream chemical transformation processes, 2) applicability of calculation
methods, 3) availability of environmental data, and 4) model sensitivity. Each of these factors is briefly
discussed below.

The chemical/physical processes thought to most significantly influence the fate of 2378-TCDD and
2378-TCDF in the aquatic environment are dilution and adsorption of the contaminants to particulates. Other
processes, such as volatization, hydrolysis, photolysis, and biotransformation do not appear to significantly
affect the fate of the contaminants. Because of the tendency of the contaminants to adsorb to particulates,
it was necessary to calculate the partitioning of 2378-TCDD and 2378-TCDF between the dissolved and solid
phases in the receiving waters. This required consideration of suspended solids concentrations in receiving
streams.

A simple dilution calculation method for estimating water column concentrations of 2378-TCDD and
2378-TCDF provides total in-stream contaminant concentrations without consideration of the effects of
adsorption to particulates and eventual sedimentation or other fate processes. This method of predicting
exposure results in worst-case water column exposure estimates. Because 2378-TCDD and 2378-TCDF
appear to have a high affinity for adsorption to particulates, other methods of estimating contaminant fate and
transport are necessary to consider partitioning between the dissolved and solid forms of the contaminants.
The Exposure Assessment Modeling System (EXAMS ll), a state-of-the-art surface water contaminant
modeling system, is capable of estimating the partitioning of a contaminant between its dissolved form in the
water column and that portion that associates with suspended and benthic solids.

Many parameters describing the physical/chemical properties of 2378-TCDD and 2378-TCDF and
miil-specific effluent and receiving water characteristics are required to operate EXAMS ll. Therefore, an effort
was undertaken to assess the availability and quality of data accessible through existing data sources. Both
EPA’s Canonical Environmental Data Base (CEDB) and STORET were considered as potential data sources.
CEDB data are only available for a small fraction of the receiving waters for the mills under investigation, and
a majority of the parameters necessary to operate EXAMS |l were not available for any of the mills’ receiving
waters. However, STORET (a water quality data base maintained by EPA’s Office of Water that can access
water quality sampling data from monitoring stations around the country) provides access to data on flow,
total suspended solids (TSS), pH, and other parameters required to operate EXAMS Il for most of the mills’
receiving waters. It was concluded that STORET could provide data of sufficient quality and for enough of
the mill receiving waters to conduct the EXAMS Il assessment.

A model sensitivity analysis was conducted to determine which environmental data parameter variations
had the greatest influence on EXAMS Il contaminant concentration estimation results under steady-state
conditions and given known 2378-TCDD and 2378-TCDF physical/chemical properties. During the sensitivity
analysis, environmental data parameters (e.g., temperature, stream compartment geometry, TSS) were varied
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individually over wide ranges. Resulting in-stream dissolved concentration variations were noted, if any.
Variations in receiving water total suspended solids levels produced the greatest variations in resulting
in-stream dissolved contaminant concentrations. Therefore, mill-specific values for receiving water
suspended solids were obtained and used in the EXAMS Il analyses. For discharges to open waters (i.e.,
oceans, lakes, reservoirs), suspended solids values were not available and, therefore, a default value of 10
mg/l was used for the EXAMS Il analyses. All other environmental parameters, except for mill-specific
contaminant loadings and receiving water flow rates, were assigned default values. Forthose effluent samples
from the 104-mill study for which 2378-TCDD and 2378-TCDF concentrations were below the detection limit
of the analytical method, the value used in this assessment was 1/2 the detection limit. The evaluations of
some of the mills conducted in this study were based on 1/2 the detection limit for both 2378-TCDD and
2378-TCDF, 1/2 the detection limit for 2378-TCDD in combination with detected concentrations of 2378-TCDF,
or 1/2 the detection limit for 2378-TCDF in combination with detected concentrations of 2378-TCDD.

Methods used for obtaining all data points used in this analysis are described in detail in Appendix 8. The
three tables presented in Appendix C display: 1) receiving water flow rates, effluent contaminant concentra-
tions and loadings, and TSS values for each mill, 2) default values used in EXAMS ll, and 3) the physical/chemi-
cal properties data for 2378-TCDD and 2378-TCDF which were used in EXAMS Il modeling runs.

2.2 EXPOSURE ASSESSMENT
2.2.1 In-Stream Contaminant Concentrations

In this investigation, two approaches were used to estimate and compare exposures to 2378-TCDD and
2378-TCDF resulting from surface water effluent discharges from pulp and paper mills. The first approach
consisted of a simple dilution calculation conducted to estimate the total, steady-state in-stream concentration
of the contaminants after the effluent is mixed in the receiving water. This calculation assumes 100% of the
in-stream contaminants (both dissolved and adsorbed to suspended solids) are bioavailable to fish. In the
second approach, the Exposure Assessment Modeling System (EXAMS Il) was used to partition in-stream
steady-state concentrations of the contaminants between dissolved and particulate forms.

EXAMS Il is able to account for the high affinity of 2378-TCDD and 2378-TCDF for solids and, therefore,

the likelihood that a percentage of the contaminants will be associated with suspended and benthic solids.

~ Both the simple dilution and EXAMS Il approaches were used to estimate and compare the potential human

health risks associated with ingestion of contaminated fish tissue and drinking water. As mentioned

previously, for the EXAMS |l predictions of in-stream contaminant concentrations, only the dissolved
concentration was assumed to be bioavailable to fish.

The following simple dilution equation was used to provide an estimate of the concentration of a
contaminant downstream from a point source release into a flowing water body after dilution of the substance
by the receiving water (U.S. EPA, 1988b):

Ce Qo
="
where,
C = concentration of substance in stream (mass/volume),
Ce = concentration of substance in effluent (mass/volume),
Qe = effluent flow rate (volume/time), and .
Qt = combined effluent and stream flow rate (volume/time).

* . £l . .
assumes wastewater was not originally drawn from the receiving stream

Although this calculation is easily executed and provides a quantitative estimate of in-stream contaminant
concentration which is limited in precision only by the precision of the input parameters, this calculation
provides only the total in-stream contaminant concentration attributable to the point source. It does not



provide a distribution of the contaminant between the dissolved and adsorbed states or the downstream
pollutant concentration gradient.

EXAMS i, on the other hand, is a sophisticated computer modeling system capable of computing the
following parameters:

1) "Exposure: the expected... environmental concentrations due to a user-specified pattern of chemi-
cal loads,

2) Fate: the distribution of the chemical in the system and the relative dominance of each transport
and transformation process, and

3) Persistence: the time required for effective purification of the system... once the chemical loadings
terminate." (Burns and Cline, 1985)

Once input parameters describing the environment (temperature, stream compartment geometry, receiving
water flow, solids, organic carbon fraction, etc.), the chemical contaminant characteristics (molecular weight,
vapor pressure, Henry’s Law constant, Kow, Koe, solubility, etc), and the loadings are entered, the model
produces a report detailing the three sets of computations described above.

For each mill, the calculated water column concentrations were used as the basis for further calculations.
The estimated concentrations were considered 100% available to the aquatic organisms living in the receiving
waters, 100% available to humans using the water as a drinking water source, and 95% available to humans
through fish tissue consumption.

The mills being investigated in this study can be grouped into one of three categories: direct dischargers
to free flowing streams, direct dischargers to open waters (e.g, oceans, lakes, reservoirs), and .indirect
dischargers (dischargers to POTWs) to either free flowing streams or open waters. Contaminant concentra-
tions resulting from direct discharges to free flowing streams were calculated directly using the simple dilution
and EXAMS Il water column methods when adequate environmental data were available for the site.

Contaminant concentrations resulting from direct discharges to open water bodies were calculated using
the simple dilution method, based on zone of initial dilution factors for the mills that were provided by EPA
Regions (Table 2.1) (Albright, 1990; Davis, 1989; Derose, 1989; Fisher, 1989; Greenburg, 1989; Greenfield,
1990; Hall, 1989; Hangarden, 1989; Henry, 1989; Hyatt, 1989; Keefler, 1989; Loster, 1989; Menzardo, 1989;
Tingperg, 1989; and Weeks, 1989). The zone of initial dilution is the region of initial mixing surrounding or
adjacent to the end of the outfall pipe in which aquatic inhabitants may be chronically exposed to concentra-
tions of pollutants in excess of water quality standards. Initial dilution is defined by EPA (1982) as the
flux-averaged dilution (averaged over the cross section area of the plume) achieved during the period when
dilution is primarily a result of plume entrainment, and is not dominated by ambient conditions. Because
EXAMS |l requires stream flow data as input to calculate in-stream contaminant concentrations, and because
flows for open water bodies are not available, it was necessary to back-calculate "surrogate" water body flows
for direct dischargers to open water bodies based on known mill plant flows, and the dilution factors for the
mills. The following calculation was used to determine surrogate water body flows for direct open water
discharges: '

Fo = (D'Fp)-Fp

where,
Fo= surrogate open water body flow
Fp = mill plant flow
D = dilution factor

The resulting estimated flow values were then used as input for the EXAMS Il assessments. This procedure
allowed for the use of EXAMS Il to estimate partitioning of the contaminant between dissolved and solid forms
in open water discharge cases. In addition, for several mills located on free-flowing streams for which flow



NPDES
NUMBER

Region 11
NY0004413

Region 111
PA0026301

Region IV
ALO000396
FLOOOO701
FL0002631
FL0002763
GA0001953
GA0003654
MS0002674
NC0000680
$C0000868

Region VI
TX0053023

Region IX

CA0005282
CA0005894

Region X
AK0000531
AK0000922
AK0000922
WA0000621
WA0000795
WA0000809
WA0000850
WA0001091
WA0003000
WA0003077

*

Dilution Factors and Surrogate Flows in the Zones of Initial Dilution

Table 2.1.

for Discharges to Open Waters and for Discharges to Some Free—Flowing Streams for Which Flow Data Were Not Available

COMPANY

International Paper Co.

International Paper

Champion International
ITT-Rayonier, Inc.

Stone Container Corp.
Georgia-Pacific Corp.
Gilman Paper Co.
Brunswick Pulp and Paper
Internaticnal Paper Co.
Weyerhaeuser Co.
International Paper Co.

Champion International

Stone Container Corp.
Simpson Paper Co.
Louisiana Pacific Corp.

Alaska Pulp Corp.
Ketchikan Pulp & Paper
Ketchikan Pulp & Paper
Scott Paper Co. 1
ITT-Rayonier, Inc.
Weyerhaeuser Co.
Simpson Paper Co.
Georgia-Pacific Corp.
Weyerhaeuser Co.
ITT-Rayonier, Inc.

ND = data not available

—

CITY

Ticonderoga

Erie

Courtland
fFernandina Beach
Panama City
Palatka

St. Marys
Brunswick

Moss Point
Plymouth
Georgetown

Houston

Snowf lake
Fairhaven
Samoa

Sitka
Ketchikan
Ketchikan
Everett

Port Angeles
Cosmopolis
Tacoma
Bellingham
Everett
Hoquiam

RECEIVING WATER NAME

Lake Champlain

Lake Erie

Wheeler Reservoir
Amelia River

St. Andrew Bay
Rice Creek

North River
Turtle River
Escatawpa River
Welch Creek
Sampit River

Houston Shipping Channel

A playa lake
Pacific Ocean
Pacific Ocean

Silver Bay

Ward Cove

Ward Cove

Port Gardner Bay

Port Angeles Harbor/Strait of Juan de Fuca

Chehalis River
Commencement Bay
Whatcom Waterway
Snohomish River
Chehalis River

Z1D

DILUTION
FACTOR

18.

465.
50.
50.

1
17

7.
31.
11.
ND*
100.
5.
90.
100.
20.
20.

00

ND*

00
00
00

.70
.00
22.
10.
10.

2.

00
00
00
a0

.33

ND*
46.
69.

00
00

00
00
00

00
00
00
00
00
00

SURROGATE
FLOW IN
m3/Hr.

39755

4325625
136266
166461

4092
101125
172545

24460
55461
4424

5729

149317
172342

22753
149317
49772

563140
13905
405006
578783
66047
60043



data were not available, dilution ratios provided by the EPA Regions were used to estimate stream flow using
the same procedure as was used for open water discharges (see Table 2.1).

Contaminant concentrations resulting from indirect discharges to either free flowing streams or open
water bodies were calculated usingthe same methods described above, except that loadings were decreased
to 2 and 25% of the total to account for the effects of treatment on the discharge effluent stream.

In-stream contaminant concentrations were calculated using the harmonic mean flow for the receiving
water for use in the human health risk analysis. These concentrations were used to calculate human
exposures to the contaminants through fish tissue and drinking water ingestion. The harmonic mean flow is
defined as the reciprocal of the mean value of the reciprocal of individual values.

2.2.2 Whole-Body And Fish Filet Contaminant Concentrations

Tissue residue levels for fish exposed to the in-stream contaminant concentrations estimated above were
calculated by multiplying the contaminant concentration by estimated bioconcentration factors (BCFs) for
2378-TCDD and 2378-TCDF. Estimated fish tissue residue levels resulting from exposure to these con-
taminants in the water column were based on BCFs of 5,000 (2378-TCDD, filet only), 100,000 (2378-TCDD,
whole body), and 3,900 (2378-TCDF, whole body).

For example, assuming a 2378-TCDD water column concentration of 2.2 x 10‘3ngll. and a BCF of 5,000,
the contaminant concentration in the fish filet would be calculated as follows:

(water column concentration) (BCF) = filet concentration
(2.2 x 108ngn)(5,000) = 1.1 x 10*ng/kg

The BCF for 2378-TCDD of 5,000 was used to estimate uptake by fish through exposure to the dissolved
contaminant in the water column. This value is the average bioconcentration potential that was exhibited by
the aquatic organisms used to develop human health criteria for 2378-TCDD for exposure through the
consumption of contaminated fish tissue (USEPA, 1984). This value is based on fish filet residue levels, not
whole body levels. This BCF, in combination with a comparatively moderate fish tissue consumption rate (6.5
g/day), was the basis for estimating human health impacts from the consumption of contaminated fish tissue
based on EPA’s ambient water quality criteria assumptions for 2378-TCDD.

A second BCF of 100,000 used to estimate 2378-TCDD taken up by fish through the water column was
developed primarily from the results of the EPA Duluth Laboratory’s most recent studies on the bioconcentra-
tion of 2378-TCDD by fish (Cook, 1990). During these investigations, BCFs for carp and fathead minnows
were determined through laboratory studies with exposures of up to 71 days in duration. The whole body
BCF values presented in the Cook et al. study ranged from 65,900 + 9,300 (for carp with 9% lipid content)
to 159,000 + 40,000 (for fathead minnows with 19% lipid content). The Cook study is preliminary and has
not been peer reviewed. Based on this information, the present assessment selected a reasonably conser-
vative BCF value of 100,000 to represent a more extreme bioaccumulation potential that, in combination with
higher fish tissue consumption rates, result in higher estimated human health risks. These higher estimated
risks are used for sensitivity comparisons to results using the lower BCF and consumption rates.

Resuits of a recent literature review by Nabholz et al. (Unpublished) were used as the basis for selecting
BCF values to determine whole body contaminant concentrations in fish exposed to 2378-TCDF in the water
column. Only three measured fish BCF values for 2378-TCDF were identified, two from water exposures and
one from a dietary source. The geometric mean of the measured BCF values for water exposure (3,900) was
used in the present study.

Once taken up by fish, contaminants are generally distributed unequally among the tissues in the fish.
For example, for many contaminants, high concentrations accumulate in the fish liver, generally an inedible
portion of the fish. Also, whole body residue levels include the viscera, which contain significant quantities
of sediments ingested during feeding. Because of the affinity of 2378-TCDD and 2378-TCDF for sediment,
high concentrations of contaminants would be found in this inedible portion. Therefore, using the estimated

10



whole-body concentration of a contaminant would not accurately reflect the human exposure to the
contaminant resulting from the consumption of the edible portion of the fish (the filet). In general, the
concentration of 2378-TCDD in fish muscle is about 50% of whole fish concentration (Branson et al, 1985).
To compensate for the unequal partitioning of contaminants between the edible and inedible fish tissues, the
estimated whole-body BCFs of 100,000 (for 2378-TCDD) and 3,800 (for 2378-TCDF) were multiplied by 0.5
to arrive at estimated BCFs for the edible portion of the fish of 50,000 (for 2378-TCDD) and 1,950 (for
2378-TCDF). The 5,000 BCF for 2378-TCDD is based on fish filet residue levels, and, therefore, no adjustments
in the fish tissue 2378-TCDD concentration estimates was necessary. It should be pointed out that for some
species of shelifish (e.g., mollusks) the whole body (minus the shell) is consumed by humans, and, therefore,
the whole-body contaminant concentration would more accurately reflect human exposure.

Recent laboratory studies support the use of 50,000 as a reasonable BCF to estimate 2378-TCDD
concentration in edible fish tissue (Cook, 1980: Merhle et. al., 1988). These studies indicate that this value
represents a mid-range prediction of freshwater exposure situations for fish averaging 7% lipid content, a
reasonable average lipid content for the edible portion of freshwater fish potentially consumed by humans
(Cook, 1990). This value is applicable to the total 2378-TCDD amount present in the water (not only that
fraction dissolved in the water).

2.2.3 Drinking Water Concentration

Drinking water contaminant concentrations were assumed to be the same as the in-stream receiving
water concentrations which were calculated using the simple dilution and EXAMS Il water column (i.e.,
dissolved) approaches. It was assumed that the water that is ingested is taken from the point of highest
in-stream contaminant concentration after the effluent is fully mixed in the receiving stream. It was also
assumed that the water is untreated, that is, it is ingested as raw stream water with no removal of contaminants.

2.2.4 Human Exposures From Ingestion Of Contaminated Fish Tissue And Drinking Water

Human exposure to 2378-TCDD and 2378-TCDF from the consumption of contaminated fish tissue was
estimated based on fish tissue consumption rates of 6.5, 30, and 140 g/day. The 6.5 g/day consumption rate
Is equivalent to less than two 1/4 Ib meals per month and is cited by EPA (1980) as an average level of fish
and shellfish consumption in the United States, based on both fish eating and non-fish eating populations
(per capita rate). The 6.5 g/day consumption rate was used in combination with the fish filet 2378-TCDD
concentration estimates based on a BCF of 5,000 for fish exposed to the contaminant in the water column to
arrive at an average daily lifetime human exposure to 2378-TCDD based on EPA’s ambient water quality criteria
assumptions.

The 30 g/day consumption rate is equivalent to approximately eight 1/4 b meals per month and is
considered applicable for typical recreational fisherman. The 140 g/day consumption rate is equivalent to
approximately thirty-eight 1/4 Ib meals per month and is considered a high consumption rate applicable for
subsistence fishermen and other subpopulations known to have high fish ingestion rates, such as many
Orientals and Native American Indians. The 30 and 140 g/day consumption rates are values that can be used
to represent consumption rates for recreational fishermen in any area where there is a large water body present
and widespread contamination is evident (EPA, 1989a). These consumption rates were used in combination
with the fish filet 2378-TCDD concentration estimates based on a BCF of 50,000 for fish exposed to the
contaminant in the water column. Exposure estimates based on the higher BCF and consumption rates
represent more extreme exposure scenarios.

Estimates of human exposure to 2378-TCDF through the consumption of contaminated fish tissue were
based on the three consumption rates (6.5, 30, and 140 g/day) in combination with fish filet 2378-TCDF
concentration estimates based on a single BCF (1,950) for fish exposed to the contaminant in the water
column.

The average daily lifetime exposure (mg of contaminant/kg of body weight/day over a 70-year lifetime)
was calculated by multiplying the chemical concentration in the edible fish tissue by the ingestion rate and
dividing by an average adult body weight of 70 kg. For example, if the estimated level of 2378-TCDD in fish
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filets is 1.4 x 107 mg/kg and the daily fish consumption rate is 6.5 g, the contaminant exposure to a 70 kg
adult is:

(1.4x 10~ mglkg) (65 x 10~%kgiday) _ | 5, 40-1"
70 kg body weight o

mglkg/day

The average daily lifetime human exposure to 2378-TCDD and 2378-TCDF from the ingestion of
contaminated drinking water was based on a 2 liter/day average lifetime ingestion rate (NAS, 1977). The
average daily lifetime exposure for a 70 kg adult was determined by multiplying in-stream chemical concentra-
tions by a 2 liter/day average lifetime ingestion rate and then dividing by 70 kg.

2.2.5 Aquatic Life Impacts

Sufficient data are not currently available concerning the chronic effects of 2378-TCDD and 2378-TCDF
on aquatic life to allow EPA to derive national water quality or sediment criteria for these contaminants (EPA,
1984). However, several exposures that have been conducted for other purposes do provide some informa-
tion concerning the chronic effects of 2378-TCDD and 2378-TCDF on aquatic life. EPA has developed
preliminary chronic exposure levels for 2378-TCDD and 2378-TCDF based on these existing exposure studies
(EPA, 1989b).

Potential aquatic life impacts were determined by comparing estimated in-stream concentrations of
2378-TCDD and 2378-TCDF to EPA’s preliminary chronic exposure levels for protection of aquatic organisms:
0.038 pgft for 2378-TCDD and 0.41 pg/l for 2378-TCDF. Water column contaminant concentrations were
calculated using the simple dilution exposure assessment approach and hydrologically-based 7Q10 flow.

23 RISK ASSESSMENT
2.3.1 Bioavailable Dose From ingestion Of Contaminated Fish Tissue And Drinking Water

Not all of the contaminants that are ingested with fish tissue are available for uptake by humans. Results
of a recent study conducted by Boyer (1989) suggest that 85%-95% absorption is a reasonable estimate of
2378-TCDD bioavailability in humans from the ingestion of fatty or oily foods, especially milk, fish, and meats.
For the present study, the conservative upper limit of this range of bioavailability (95%) was used. Therefore,
the estimated exposure of humans to 2378-TCDD and 2378-TCDF from the consumption of contaminated
fish was multiplied by .95 to arrive at an estimated human dose. Further characterizations of doses to specific
target organs, via a pharmacokinetic analysis, were not conducted.

Boyer (1989) also investigated bioavailability of 2378-TCDD from water. Although the author could find
no data that specifically addressed the bioavailability of 2378-TCDD from drinking water, he assumed that the
contaminant would be present at its maximum solubility in water and, therefore, would be 100% bioavailable
for absorption to the gastrointestinal tract. The present study also assumes that contaminants in drinking
water are 100% bioavailable.

2.3.2 Estimated Cancer Risk From Ingestion Of Contaminated Fish Tissue And Drinking Water

Long-term animal studies of 2378-TCDD have provided clear evidence that the contaminant is an animal
carcinogen (Kociba et al., 1978; NTP, 1982a; NTP, 1982b). Based on these animal studies as well as other
considerations, EPA has concluded that 2378-TCDD should be regarded as a probable human carcinogen
(U.S. EPA, 1985). EPA has assigned 2378-TCDD a qualitative weight-of-evidence designation of "B2" for its
carcinogenic potential. This designation indicates that 2378-TCDD is an agent for which there is sufficient
evidence of carcinogenicity based on animal studies but inadequate data regarding its carcinogenicity from
human epidemiologic studies (U.S. EPA, 1986).

The average daily lifetime bioavailable dose (for both fish tissue and drinking water contamination) was
muitiplied by the EPA carcinogenic potency factor for 2378-TCDD to calculate a conservative (upper bound)
estimate of the hypothetically exposed individual’s cancer incidence rate above background incidence rates
due to 2378-TCDD. The probability of developing cancer in a lifetime due to a given dose of contaminant is
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represented by the following formula, which estimates a plausible upper limit to excess lifetime risk of cancer
at low doses:

R=8@)"
where,
R = cancer risk,
B = the EPA carcinogenic potency factor, and
d = dose.

* this formula may not be appropriate for use in high dose/high risk situations where
there may not be a direct relationship between the cbserved effect and dose.

For example, the EPA upper bound carcmogemc potency factor for 2378-TCDD is 1.6 x 10° (mg/kg/day) !
[B2] (EPA, 1985) and if the dose is 6.0 x 10" (mg/kg/day) then the probability of an individual developing
cancer in a lifetime is:

R=(1. ex105)(60x1o"‘)
= 1.0x 10 ['B2"]

The actual risk is likely to be lower than the predicted upper limit and could even be zero in some cases.

Combined 2378-TCDD/-TCDF cancer risk was estimated by converting 2378-TCDF doses to 2378-TCDD
toxicity equivalences (TEQs). The TEQ value was then multiplied by the carcinogenic potency factor for
2378-TCDD to obtain the combined 2378-TCDD/2378-TCDF risk. The TEQ was generated by using the toxicity
equivalency factor (TEF) recommended in "Interim Procedures for Estimating Risks Associated with Ex-
posures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Dibenzofurans (CDDs and CDFs) and 1989
Updated, Part II" (Barnes et aI 1989). For example, assuming a 2378-TCDD dose of 6.0 x 108 mg/kg/day, a
2378-TCDF dose of 2.2 x 108 mg/kg/day, and the 2378-TCDF TEF of 0.1, the total TEQ for the 2378-TCDD/-
TCDF mixture is calculated as follows:

(1)6.0x10%) + ((0.1)2.2x 10%) = 6.2x 10
Combined risk is calculated by multiplying the resulting TEQ by the carcinogenic potency factor:
6.2x108x1.6x10% = 9.9x 10 ['B2"]

In this study TEQ represents only the contribution of 2378-TCDD and 2378-TCDF to risk. There are likely
to be additional risk contributions from other chlorinated dibenzo-p-dioxins and furans associated with
discharges from chlorine-bleaching pulp and paper mills that are not addressed here. However, 2378-TCDD
and 2378-TCDF account for greater than 90% of the TEQ from chlorinated dioxins and furans found in the
effluents of chorine bleaching pulp and paper mills.

2.3.3 Non-Cancer Health Risks From Ingestion Of Contaminated Fish Tissue

In assessing the risk associated with 2378-TCDD and 2378-TCDF exposures, cancer is generally
considered the most sensitive endpoint. Itis assumed that if individuals are protected from significant concern
for cancer, they will also be protected from other endpoint risks such as developmental toxicity, reproductive
effects, liver toxicity, immunotoxicity, etc. However, cancer risks are computed assuming an average daily
dose over a lifetime of exposure. |f individuals were exposed infrequently to relatively high doses over a short
period of time, the risks associated with that level of exposure, when averaged over a lifetime, might not be
significant in terms of carcinogenic risk. However, the individual could be at risk for other health effects from
the short-term exposure.

EPA has developed a number of methods for evaluating the non-cancer effects of exposure to potentially
toxic pollutants. These include the concept of the Reference Dose (RfD) and Health Advisories (HAs). The
RfD is an estimate of the lifetime daily dose to the human population likely to be without any appreciable risk
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of deleterious effect. RfDs are generally based on studies involving lifetime exposures of animals and are
formally defined for comparison with lifetime average dose rates in humans. The endpoints of concern in
RfDs developed for 2378-TCDD are reproductive and teratogenic effects. HAs are developed for exposure
associated with less-than-lifetime exposures of relatively large doses. HA dose levels are appropriate for
comparison with single doses or short-term exposures. HAs for 2378-TCDD have been developed for
reproductive/teratogenic effects as well as for other toxic endpoints, such as hepatic effects.

Both RfDs and HAs are derived from the "No Observed Adverse Effect Level" (NOAEL) determined in the
critical toxicological study, divided by an uncertainty factor selected based on specific attributes of the study.
The uncertainty factor takes into account differences in sensitivity between animals and humans, variability
in susceptibility within human populations, and other factors. The level of uncertainty associated with RfDs
and HAs can have a range of an order of magnitude or greater.

Although the EPA has determined that reproductive and developmental toxicity in animals are the most
critical or sensitive noncarcinogenic effects to consider for the risk assessment of 2378-TCDD, some
uncertainty arises as to whether these values are applicable to people of nonreproductive age (e.g., children
or post-menopausal women), or people who are not reproducing for other reasons. Therefore, because this
assessment is concerned with risks to the general public and because it is designed to assess risks to
individuals exposed infrequently to relatively high doses over a short period of time, neither RfDs nor HAs
developed for reproductive or teratogenic effects were used. Ratherthe HAs developed for protection against
liver effects from exposures to 2378-TCDD were used for comparison to estimated exposures.

EPA has developed one-day and ten-day HAs for protection against liver effects: 1 day - 100pg/kg/day,
and 10 day - 10pg/kg/day (Lee, 1989). For this analysis, the data for exposures to 2378-TCDD and 2378-TCDF
from the paper mills were screened for exposure scenarios exceeding an average of 100 pg/kg/day (one-day
HA for protection against liver effects). Exposure scenarios exceeding this level were examined in more detail
to determine whether the cancer or non-cancer endpoint was the more sensitive indicator of risk.
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3. RESULTS

The results of this investigation are presented in two parts. The first part addresses exposure estimates
and compares the results of the in-stream contaminant concentration calculations that were performed using
the two exposure assessment approaches (simple dilution and EXAMS |l water column). From these
concentrations, filet residue levels in fish were estimated by applying fish bioconcentration factors (BCFs)
and human exposure levels from fish tissue ingestion (at three consumption rates) and drinking water ingestion
(at a single consumption rate) were estimated. The exposure assessment also compares the estimated
concentrations to which fish are exposed to EPA’s preliminary chronic life standards for 2378-TCDD and
2378-TCDF. The fish exposure levels were calculated using the simple dilution method with hydrologically-
based 7Q10 low fiow conditions and were used as the basis for estimating potential chronic impacts to aquatic
life.

For indirect dischargers (dischargers to POTWSs), the in-stream contaminant concentrations were based
on the results of using an estimated 75% removal efficiency during treatment of the discharge stream. The
results for both 756% and 98% removal efficiencies are provided in the appendices.

The second part of the results presents estimated human heaith risks associated with the ingestion of
2378-TCDD and 2378-TCDF contaminated fish tissue and drinking water. Bioavailable human doses were
estimated and used to estimate the risk to a hypothetically exposed individual. Cancer risk results are reported
as expected incidence rate of cancer above background rate of cancer incidence associated with site-specific
exposure scenarios. Non-cancer risks are also assessed by comparing estimated human doses to EPA’s
one-day Health Advisory dose for protection against 2378-TCDD induced liver damage.

It should be noted that sufficient information was not available for all of the mills investigated to allow a
complete evaluation and comparison of resuits for each of the 104 facilities. For example, for several of the
mills discharging to open waters (i.e., lakes, open ocean), no information was available on receiving stream
2one of initial ditution, which was necessary for calculating effluent dilution. For a few other mills, data were
questioned as to their accuracy and new samples were being taken, but the results of the new sample
evaluations were not available for inclusion in this study. In addition, for some facilities there was sufficient
information to predict risks based on the simple dilution method, but insufficient information to predict risk
based on the EXAMS Il method. Also, either harmonic mean flow or 7Q10 flow data were not available for
several facilities. Although not evaluated as part of this study, actual fish tissue concentration data from the
National Bioaccumulation Study (NBS) (U.S.EPA, 1989c) are presented in Appendix Q. The data presented
are from fish tissue samples taken close to some of the mills evaluated as part of the present study. The
number of facilities included in the Appendix was dependent on the number and location of samples taken
as part of the NBS.

As was noted previously, an effluent 2378-TCDD and 2378-TCDF concentration of 1/2 the detection limit
was used in this evaluation for those mill samples from the 104-mill study in which contaminant concentrations
were below the analytical level of detection. The number of mills for which exposure and risk estimates were
based on 1/2 the detection limits are identified in each of the figures presented in this results section as well
as in Appendix C of this report.

In some instances, more than one sample result from the 104-mill study was available for a given mill.
However, all exposure and risk calculations are based on effluent concentration levels for individual samples
(i.e., sample concentrations for mills with multiple samples were not combined when calculating resulits). The
discussions of exposure and risk presented in this chapter are based on the samples from each miil with the
highest effluent contaminant concentrations. '
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3.1 EXPOSURE ASSESSMENT
3.1.1 [n-Stream Contaminant Concentrations

Appendix D presents the estimated in-stream 2378-TCDD and 2378-TCDF concentrations (in pg/l) for
each of the samples from the 104 mill sites based on harmonic mean flow. Appendix E presents estimated
in-stream contaminant concentrations using the simple dilution method with hydrologically-based 7Q10 flow.
Concentrations are presented in pg/l for comparison to EPA’s preliminary chronic exposure levels for
protection of aquatic life. For aquatic life impacts, contaminant concentrations for discharges to open water
were calculated by simple dilution using zone of initial dilution or ZID factors. Since these are not free flowing
streams, low flow conditions do not apply.

For each of the samples, estimated in-stream 2378-TCDD and 2378-TCDF concentrations based on
harmonic mean flow were highest when calculated using the simple dilution exposure assessment method.
In-stream 2378-TCDD concentrations estimated using the simple dilution method ranged from a high of 3.2
x10” pg/l toalow of 4.1x10% pg/l. In-stream 2378-TCDF concentrations ranged froma highof 8.0x 10 pg/l
toalow of 1.0x 10 pg/l Usinq the EXAMS Il water column method, estimated 2378-TCDD concentrations
ranged from a high of8.3x10" pg/l toalowof3.4x10° pg/l Estimated 2378-TCDF concentrations ranged
from 7.1 x 10 *2pg/i to 1.1 x 10°pg/1.

In-stream 2378 TCDD concentration estlmates based on simple dilution and 7Q10 flow ranged from a
hlgh of3.2x10* g/l to a low of 1.37 x 107 pg/l. Estimated 2378-TCDF concentrations ranged from 1.5 x
pg/lt0342x10 pafl.

Figures 3.1 and 3.2 illustrate the estimated distribution of mills for which discharges result in 2378-TCDD
and 2378-TCDF concentrations falling within specific concentration ranges (based on harmonic mean flow)
using the simple dilution method (Figure 3.1) and EXAMS |l water column method (Figure 3.2). Figure 3.3
illustrates the estimated distribution of mills for which discharges result in contaminant concentrations falling
within specific concentration ranges using the simple dilution method based on 7Q10 flow. All figures are
based on the samples with the highest effluent contaminant concentration for each mill.

3.1.2 Fish Tissue Contaminant Concentrations

Appendix F presents the mill-specific estimated fish tissue concentrations of 2378-TCDD and 2378-TCDF
using the two exposure assessment methods. The actual fish tissue concentrations of 2378-TCDD and
2378-TCDF measured during the National Bioaccumulation Study (NBS) are presented in Appendix Q. It
should be noted that the National Bioaccumulation Study was conducted during 1985 through 1987, and the
condition of some receiving streams and thus the concentration of contaminants in fish tissues may have
changed since the time the NBS was conducted.

The highest fish tissue concentrations due to in-stream exposure to the contaminants were estimated by
the simple dilution method The 2378-TCDD fish trssue concentrations estimated using the 5,000 BCF ranged
froma highof 1.6 x 10" ng/kg to a low of 2. 05 x 10 ng/kg. Using the 50 000 BCF, 2378-TCDD fish tissue
concentrations ranged from a high of 1.6 x 10 +4 ng/kg to alow of 2.05 x 10° ng/kg. Use of the simple dilution
method estimated 2378-TCDF concentrations in fish tissue (using the single BCF of 1,950) ranging from 1.56
x10* ng/kg t02.0x 10 ng/kg.

The EXAMS i water column method resulted in fish tissue concentrations of 2378-TCDD rangmg froma
high of 4. 15 x10%2 ng/kg to a low of 1.71 x 10 ng/kg using the 5,000 BCF and from 4.15 x 10~ ng/kg to
117x 1073 ng/kg using the 50,000 BCF. The 2378-TCDF fish tissue concentratlons estimated by the EXAMS
It water column method ranged from 1.39 x 10*3 ng/kg to 1.49 x 10™ ng/kg.

Actual 2378-TCDD concentrations measured dunng the National Bioaccumulation Study ranged from a
hlgh of 717 x 107 ng/kg to a low of 2.05 x 10" ng/kg. 2378-TCDF measured values ranged from 2.07 x
ng/kg t01.3x 10" ng/kg. It should be noted that both whole body and filet samples were analyzed in

the NBS. One half the whole body contaminant concentrations were used to estimate filet concentrations as
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Number of Miils Within Concentration Range

2378-TCDF 2378-TCDD

==

1E+02 1E+O01. 1E+00 1E-01 1E-02 1E-03 1E-04
Concentration Range (pg/l)

Figure 3.1. Distribution of the number of mills for which discharges
would result in a given range of water column contaminant concen-
trations as estimated by the simple dilution method.

Notes:

Total number of mills evaluated = 97.
Estimates based on Harmonic Mean Flow of receiving waters.

Number of miils within concentration ungoi for which 2378-TCDD and/or
2378-TCDF were not detected in the effluent and therefore water column

concentration estimates are based on effiuent concentrations of 1/2 the
detection limit:

1E+0 1E-1 1E-2 1E-3
TCDD 1 9 7 4
TCDF 3 3 1
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Figure 3.2. Distribution of the number of mills for which discharges
would result In a given range of water column contaminant concen-
trations as estimated by the EXAMS Il water column method.

Total number of mills evaluated = 87.
Estimates based on Harmonic Mean Flow of receiving waters.

Number of milis within concentration ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the effluent and therefore water column
concentration estimates are based on effluent concentrations of 1/2 the
detection limit.

1E+0 1E-1 1E-2 1E-3 1E-4
TCDD 1 7 8 4 2
TCDF 1 2 4 1
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Number of Mills Within Concentration Range

2378-TCDF 2378-TCDD
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1E+03 1E+02 1E+O01 1E+00 1E-01 1E-02 1E-03

Concentration Range (pg/I)

Figure 3.3. Distribution of the number of mills for which discharges
would result In a given range of water column contaminant

concentrations as estimated by the simple dilution method using
7Q10 low flow conditions.

Notes:
Total number of mills evajuated = 90.
Estimates based on 7Q 10 flow values for receiving waters.

Number of miils within concentration ranges for which 2378-TCDD
and/or 2378-TCDF were not detected in the effluent and therefore
water column concentration estimates are based on eflfuent
concentrations of 1/2 the detection limit:

1€+2 1E+0 1E-1 1E-2 1E-3

TCDD 8 9 ] 1
TCDF 1 2 2 2 1
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presented in Appendix Q. Also, both pelagic and benthic species were evaluated in the NBS. Contaminant
concentrations in benthic species tend to be higher than in pelagic species, although pelagic species are
more often sought and consumed by recreational and subsistence fishermen.

3.1.3 Drinking Water Contamination

This study assumes that the concentrations of the contaminants expected to be found in drinking water
are the same as those predicted in-stream. These predicted concentrations are presented in Appendix D.
The distribution of the number of mills for which discharges resulted in in-stream concentrations of the
contaminants within specific concentration ranges are illustrated in Figure 3.1 (for the simple dilution method)
and Figure 3.2 (for the EXAMS Il water column method).

3.1.4 Aquatic Life Impacts

Aquatic life impacts are estimated based on a comparison of predicted in-stream concentrations of
2378-TCDD and 2378-TCDF, using the simple dilution method with 7Q10 flow conditions (see Figure 3.3 and
Appendix E), to EPA’s preliminary chronic exposure levels for the protection of aquatic life (0.038 pg/t for
2378-TCDD and 0.41 pg/l for 2378-TCDF)(U.S. EPA, 1989b). The estimates presented in Figure 3.3 are based
on the samples with the highest effluent contaminant concentration for each mill evaluated. Water column
concentrations of 2378-TCDD immediately downstream of 80 out of 90 mills (89%) are estimated to exceed
chronic exposure levels of 0.038 pg/l. Seventy-four mills (82%) exceed the 0.41 pg/t level for 2378-TCDF.

3.2 RISK ASSESSMENT
3.2.1 Bioavailable Dose From Ingestion Of Fish Tissue And Drinking Water

The bioavailable dose to humans from consumption of contaminated fish tissue was calculated based
on 95% bioavailability and three fish tissue consumption rates: 6.5 g/day in combination with fish tissue
concentrations based on fish filet bioconcentration factors of 5,000 for 2378-TCDD and 1,950 for 2378-TCDF;
and 30 and 140 g/day in combination with fish tissue concentrations based on fish filet bioconcentration
factors of 50,000 for 2378-TCDD and 1,950 for 2378-TCDF. The bicavailable dose from drinking water was
calculated based on a drinking water ingestion rate of 2 L/day and a 100% oral dose bioavailability. The
mill-specific estimated bioavailable doses of 2378-TCDD and 2378-TCDF from consumption of contaminated
fish tissue based on the simple dilution and EXAMS Il methods are presented in Appendix G. Mill-specific
estimated bioavailable doses from ingestion of contaminated drinking water are presented in Appendix H.
These values were used to predict the hypothetically exposed individual’s upper bound cancer risk associated
with discharges from each mill.

3.2.2 Estimated Cancer Risk From Ingestion Of Contaminated Fish Tissue And Drinking Water

Appendix | presents predicted mill-specific upper bound lifetime risks of cancer to the hypothetically
exposed individual from consumption of contaminated fish tissue based on the simple dilution and EXAMS
Il methods. Appendix J presents the mill-specific upper bound risks of cancer from ingestion of contaminated
drinking water. The cancer risks associated with contaminated fish consumption are presented for 6.5 g/day,
30g/day, and 140g/day consumption rates. The percent 2378-TCDD contributing to TEQ is also estimated
for contaminated fish tissue consumption in Appendix | and for contaminated drinking water ingestion in
Appendix J.

Contaminated Fish Tissue

Figures 3.4 through 3.7 present the estimated distribution of the number of mills for which discharges
would result in a given range of estimated lifetime cancer risks for the hypothetically exposed individual due
to the consumption of contaminated fish tissue based on the simple dilution exposure assessment method
and the EXAMS Il water column exposure assessment method. Estimates are based on the samples with the
highest effluent contaminant concentration for each mill evaluated.
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Number of Mills Within Risk Range

- 6.5 g/day consumption

1E-02 1E-03 1E-04 1E-05 1E-06 1E-07 1E-08
Risk Range

Figure 3.4. Distribution of the number of mills for which discharges
would resuit In a given range of lifetime cancer risk due to the
consumption of contaminated fish tissue as estimated by the
simple dilution method (6.5 g/day consumption rate and BCF

of 5,000 for 2378-TCDD*).

Notes:
Total number of mills evaluated= 87,
Combined 2378 ~-TCDD/-TCDF risk predicted using TEQ.

Number of mills within risk ranges for which 2378-TCDD and/or 2378-TCDF were
not detected in the effluent and therefore risk estimates are based on effluent
concentrations of 1/2 the detection limit:

1E-4 1E-8 1E-6 1E-7

TCDD 2 7 4 3
TCOF 1 1
TCDD & TCDF 2 2 1

* Recent laboratory evidence indicates that a BCF higher than 8,000

for 2378-TCDD (e.g., 50,000) more accurately reflects uptake of 2378-TCDD by
tish. Use of a BCF of 80,000 for 2378-TCDD would increase risk by an order of
magnitude.
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Number of Mills Within Risk Range

140 g/day consumption - 30 g/day consumption

>1E-01 1E-02 1E-03 1E-04 1E-05 1E-06
Risk Range

Figure 3.5. Distribution of the number of mills for which discharges
would result in a given range of lifetime cancer risk due to the
consumption of contaminated fish tissue as estimated by the
simple dilution method (30 and 140 g/day consumption rates

and BCF of 50,000 for 2378-TCDD).

Notes:
Total number of miils evailuated = 97.
Combined 2378 -TCDD/-TCDF risk predicted using TEQ.

Number of mills within risk ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the effluent and therefore risk
estimates are based on effluent concentrations of 1/2 the
detection limit:

1E-2 1E-3 1E-4 1E-8 1E-¢

30g/day

TCDD 7 4 3 2
TCDF 1

TCDD & TCDF 1 3 1
140g/day

TCDD 4 4 ] 3

TCOF 1 1

TCDD & TCOF 3 1 1



- 6.5 g/day consumption

40

38

Number of Mills Within Risk Range

1E-03 1E-04 1E-05 1E-06 1E-07 1E-08

Risk Range
Figure 3.6. Distribution of the number of mills for which discharges
would result in a given range of lifetime cancer risk due to the
consumption of contaminated fish tissue as estimated by the
EXAMS Il method (6.5 g/day consumption rate and BCF of 5,000 for
2378-TCDD*).
Notes:

Total number of mills evaluated = 87.
Combined 2378 -TCDD/-TCDF risk predicted using TEQ.

Number of mills within risk ranges for which 2378-TCOD and/or
2378-TCDF were not detected in the effiuent and therefore risk
estimates are based on effluent concentrations of 1/2 the detection

limit:

1E-4 1E-8 1E-6 1E-7 1E-8
TCDD 1 [] 8 2 1
TCOF 1 1
TCDD & TCOF 1 3 1

* Recent laboratory evidence indicates that a BCF higher than §,000 for
2378-TCDD (e.g., 50,000) more accurately reflects uptake of 2378-TCDD by fish.
Use of a BCF of 80,000 for 2378-TCDD would Increase risk by an order of
magnitude,



Number of Mills Within Risk Range

25 —

140 g/day consumption Il 3© 9/day consumption

35 -

30

10 |
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»1E-01 1E-02 1E-03 1E-04 1E-05 1E-06 1E-07
Risk Range
Figure 3.7. Distribution of the number of mills for which discharges
would result in a given range of lifetime cancer risk due to the
consumption of contaminated fish tissue as estimated by the

EXAMS Il method (30 and 140 g/day consumption rates and
BCF of 50,000 for 2378-TCDD).

Notes:

Total number of milis evaluated = 87,
Combined 2378 ~TCDD/~TCDF risk predicted using TEQ.

Number of mills within risk ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the effluent and therefore risk
estimates are based on effluent concentrations of 1/2 the detection

limit:
1E-2 1E-3 1E-4 1E-8 1E-8 1E-7
30g/day
TCDD 4 [ 2 2
TCOF 1 1
TCDD & TCDF 2 2 1
140g/day
TCDD 1 7 4 1 1
TCDF 1 1
TCDD & TCOF 1 3 1



The results of calculations using the 6.5 g/day fish tissue consumption rate in combination with the
2378-TCDD BCF of 5,000 are based on EPA water quality criteria assumptions. The results of these
calculations are presented separately from the results of calculations using the 30 and 140 g/day consumption
rates in combination with the 2378-TCDD BCF of 50,000, which are considered more extreme scenarios.

Simple Dilution E , Method

Using the simple dilution exposure assessment estimates, the 6.5 g/day fish tissue consumption rate, and
fish filet contaminant concentrations based on a BCF of 5,000 for 2378-TCDD the t_.g)per bound mill-specific
cancer rates for the hypothetically exposed individual ranged from the 102 to 10°® risk levels _sFigure 3.4).
Risk levels associated with discharges from 80 of the 97 mills evaluated (82%) fell within the 10™ to 106 risk
levels, with 36 mills within the 10” S risk level.

Mill-specific cancer rate estimates using the 30 g/day fish tissue consumption rate and fish tlssue
contaminant concentrations based on a BCF of 50,000 for 2378-TCDD range from the > 10 to 10 risk
levels (Figure 3.5). Seventy of the 97 mills (72%) were associated with risk levels between 103 to 107 , and
39 of these 70 fell within the 10~ range. Using the 140 g/day fish tissue consumptlon rate and fish tlssue
contaminant concentrations based on the 50,000 BCF, risk levels ranged from > 10 to 10° (Figure 3.5).
Sixty-six out of the 97 mills (68%) were associated with risk levels between 1072 to 10" with 40 within the 10°
range.

EXAMS 1l Exposure Assessment Method

Mill-specific upper bound cancer rate estimates for the hypothetically exposed individual using the EXAMS
Il water column exposure assessment method, 6.5 g/day fish tissue consumption rates and fish tissue
contaminant concentrations based on a BCF of 5,000 for 2378-TCDD ranged from the 10310 108 nsk levels
(Flgure 3.6). Seventy of the 87 mills evaluated (80%) were associated with risk levels between 103 (32 mills)
to 10® (38 mills).

Using the 30 g/day consumption rate and fish tissue contamlnant concentratlons based on the 50,000
BCFfor 2378-TCDD, mill-specific cancer rates ranged fromthe > 10 't0 107 risklevels (Figure 3.7). Sixty-four
of the 87 mills (74%) were associated with risk levels within the 1030 10 range, and 41 of these fell within
the 10 range. Cancer rate estlmates using the 140 g/day fish tissue consumption rate and 50,000 BCF,
ranged from the > 10 to 106 risk Ievels (Figure 3.7). Sixty-three of the 87 mllls (72%) were associated with
risk levels between the 10 and 107* range, and 37 of these fell within the 103 range.

Contaminated Drinking Water

Figures 3.8 and 3.9 present the distribution of the number of mills for which discharges were estimated
to resuit in a given range of upper bound lifetime cancer risks to the hypothetically exposed individual due to
the ingestion of contaminated drinking water. Only those facilities discharging to fresh water lakes, rivers,
and streams were included in this analysis. No discharges to marine or estuarine waters were included, since
these water bodies would not be used as drinking water sources.

Use of the snmple dllunon method estimated that the cancer risks associated with the 69 mills evaluated
ranged from the 10" t0 1079 risk levels (Flgure 3.8). The 7qreatest percentage of these mills (44, or 64%) were
associated with risk levels within the 10® (23 mills) to 10" (21 mills) range. Use of the EXAMS I water column
method estimated that the risk levels associated with the 64 mills evaluated ranged from the 10°10 10° Ievels
(Figure 3.9). Fifty of these mills (78%) were associated with risk levels between the 108 (18 mills) to 107 (32
mills) range.

3.2.3 Non-Cancer Health Effects From Ingestion Of Contaminated Fish Tissue

Appendix K presents the estimated mill-specific human doses from the consumption of a single 115 gram
(1/4 pound) portion of contaminated fish tissue (using at fish filet BCF of 50,000 for 2378-TCDD and 1,950 for
278-TCDF) based on the simple dilution and EXAMS Il water column exposure assessment methods. Results



Number of Mills Within Risk Range

33

27 —

21

18

12 —

1E-04 1E-05 1E-06 1E-07 1E-08 1E-09
Risk Range

Figure 3.8 Distribution of the number of mills for which discharges
would result In a given range ot lifetime cancer risk due to the

ingestion of contaminated drinking water as estimated by the simple
dilution method.

Notes:

Total number of milis evaluated = 69,

Combined 2378 -TCDD/-TCDF risk predicted using TEQ.
Based on a 2 L/day ingestion rate. '

Number of milis within risk ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the effluent and therefore
risk estimates are bssed on effluent concentrations of 1/2 the
detection limit:

1E-8 1E-6 1E-7 1E-8 1E-9

TCOD 1 3 3 3
TCDF 1 1
TCDD & TCDF 1 2 1
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Number of Milils Within Risk Range

33

15 —

A o
1E-06 1E-07 1E-08 1E-09
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Figure 3.9. Distribution of the number of mills for which discharges
would result In a given range of lifetime cancer risk due to the
Ingestion of contaminated drinking water as estimated by the

EXAMS Il method.

Notes:
Total number of mills evaluated = 64,

Combined 2378 -TCDD/-TCDF risk predicted using TEQ.
Based on a 2 L/day ingestion rate.

Number of mills within risk ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the effluent and therefore risk
estimates are based on effluent concentrations of 1/2 the
detection limit:

1E-6 1E-6 1E-7 1E-8 1E-®

TCDD 1 2 4 2 1
TCDF 1 1
TCDD & TCOF 3 1 1
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are reported in pg/kg/day for comparison to EPA's one-day Health Advisory for protection against liver effects
(100 pg/kg/day).

Based on the simple dilution method results (Figure 3.10), the dose associated with discharges from 25
out of the 97 mills evaluated (27%) would equal or exceed the one-day HA dose for protection from liver effects
(100 pg/kg/day). Use of the EXAMS I method (Figure 3.11) estimatesthat the dose associated with discharges
from 9 mills out of 87 (10%) would equal or exceed the 100 pg/kg/day dose level.



Number of Mills Within Dose Range
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28
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Figure 3.10. Distribution of the number of mills for which discharges
would result In a given range of human doses from a one~-time
exposure to contaminated fish tissue as estimated by the simple
dilution method.

Notes:
Total number of milis evaluated = 97. )
Combined 2378 -TCDD/-TCDF dose predicted using TEQ.

Based on the consumption of a single 118 g portion of contaminated fish tissue
and using a fish filet BCF of 80,000 for 2378-TCDD.

Number of mills within dose ranges for which 2378-TCDD and/or
2378-TCOF were not detected in the effluent and therefore dose
estimates are based on effluent concentrations of 1/2 the detection

limit:
1E+2 1E+1 1E+0 1E-1
TCDD 1 7 4 3
TCDF 1 1
TCDD & TCOF 2 3 1
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Number of Mills Within Dose Range
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Figure 3.11. Distribution of the number of mills for which discharges
would result In a given range of human doses from a one-time
exposure to contaminated fish tissue as estimated by EXAMS Il
method.

Notes:

Total number of mills evaluated = 87.

Combined 2378 -TCDD/-TCDF dose predicted using TEQ.

Based on the consumption of a single 118 g portion of contaminated fish tissue
and using a fish filet BCF of 50,000 for 2378-TCDD

Number of milis within dose ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the effluent and therefore dose
estimates are based on effluent concentrations of 1/2 the detection

fimit:

1E+2 1E+1  1E+0 1E-1 1E-2
TCDO 1 8 [} 2 1
TCDF 1 1
TCDD & TCOF 1 3 1 1



4.1

4. DISCUSSION OF RESULTS

ASSUMPTIONS, LIMITATIONS, AND UNCERTAINITIES

This chapter presents the assumptions that were made during the planning and conduct of this study and
discusses significant results and the limitations and uncertainties associated with those results. The following
is a list of assumptions used in this investigation:

1)

2)

3)

4)

5)

Mill-specific, five-day composite effluent contaminant concentrations collected during the 104-mill
study were multiplied by mean plant flow rates to determine contaminant load. This resulting ioad
to the receiving water was assumed to be continuous. The representativeness of the effluent
sample as reflecting long-term mill operations is unknown; since then, the mills may have made
plant process or operation changes to reduce dioxin and furan formation. This assumption may
overestimate human health and aquatic life risks.

The highest estimated in-stream concentrations in the immediate vicinity of the discharges (assum-
ing steady-state, fully mixed conditions) were considered for fish exposure. Fish are likely to move
in and out of the area of maximum concentration, but these estimates assumed that fish remain ex-
posed to the highest concentration. Consequently, this assumption is likely to overestimate fish
exposure and overestimate human health and aquatic life risks.

Receiving water stream flow rates for estimating human health risks were calculated using the har-
monic mean of historic flow measurements from nearby stream gaging stations. 7Q10 receiving
water flow rates were used for estimating aquatic life impacts. These flows may not be the same
as those used by specific States to assess risks. Therefore, these assumptions may over- or un-
derestimate risks compared to State assumptions.

Three bioconcentration factor (BCF) values were used for estimating 2378-TCDD and 2378-TCDF
concentrations in edible fish tissue (filet): two for 2378-TCDD and one for 2378-TCDF. The result-
ing fish tissue concentrations were used to estimate human exposure to the contaminants through

" consumption of fish tissue. For 2378-TCDD, a BCF of 5,000 was used in combination with a

human consumption rate of fish tissue of 6.5 g/day, and a BCF of 50,000 was used in combination
with consumption rates of 30 g/day and 140 g/day. The 6.5 g/day fish tissue consumption rate in
combination with the BCF of 5,000 reflects the assumptions in EPA’s ambient water quality
criterion for 2378-TCDD and 2378-TCDF and is considered a reasonable estimate for an average
consumer of locally caught fish. The 30 and 140 g/day consumption rates in combination with the
BCF of 50,000 are used as sensitivity comparisons and represent more extreme exposure
scenarios for recreational and subsistence fishermen. A single BCF for 2378-TCDF of 1,950 was
used in combination with each of the three consumption rates. BCFs are species-specific and
highly variable. This study did not take species variability or degree of bioconcentration into ac-
count. Also, actual fish consumption rates vary by locale. State assumptions for BCF, consump-
tion rates, and also cancer potency may vary from those used in this assessment. Therefore, this
assesmsent may overestimate or underestiamte risks compared to State assessments.

A drinking water ingestion rate of 2L/day was used to estimate human exposures through inges-
tion of contaminated drinking water. it was assumed that the water consumed was taken from the
point of highest in-stream pollutant concentration after the effluent was fully mixed in the receiving
stream, and no treatment of the water was undertaken to remove contaminants prior to ingestion.
This assumption likely overestimates human health risk from drinking water.
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6) Fish tissue contaminant bioavailability for humans was assumed to be 95% of oral dose. Con-
taminants in water were assumed to be 100% bioavailable to both fish and humans. This reflects
the most current information EPA has on bioavailability, but the assumptions may overestimate
the risk to humans.

7) Fish were assumed to be exposed to contaminants only in the water column. No food chain or
sediment associated exposures were considered, other than for the simple dilution method in
which the total in-stream contaminant level (both dissolved and adsorbed to suspended solids)
were bioavailable.

8) The estimates of risk apply only to a hypothetically exposed individual in the immediate vicinity of
the mills, and not to the entire population of fish consumers.

In evaluating the results of this study, it should be pointed out that BCFs are highly species specific. The
BCF for a contaminant in a given fish species is dependent on fish tissue lipid content, mode of contaminant
uptake, and other factors. Thus using a single BCF does not take into account interspecies differences in the
rate and degree of contaminant bioconcentration. For example, the study conducted by Cook et. al.
(Unpublished) indicates that a higher BCF than that used in this study (i.e., 200,000) may be applicable for
2378-TCDD for some species of fish. Also, the 50,000 BCF for 2378-TCDD used in conjunction with fish
consumption rates of 30 and 140 g/day for recreational and subsistence fishermen is based on the assumption
that only the filet portion of the fish is consumed. However, some subpopulations of subsistence fishermen
and certain ethnic groups eat whole fish in which the concentration of contaminants is likely to be higher than
in the filet alone. Therefore, the use of a BCF of 50,000 may underestimate risks to these subpopulations.

The predictions from the present study also do not take into consideration the mobility of fish in the
receiving waters. Both resident and migrating species will move in and out of the discharge area. This study
assumes that the fish remain exposed to the predicted contaminant concentration up to the time they are
caught, thus resulting in a conservative estimate of aquatic life impacts and human health risk. In addition,
no assessment of local fish patterns or actual commercial or recreational fishing practices were conducted
as part of this evaluation. Therefore, it is not known whether or not commercially or recreationally valuable
species occur or are taken in the vicinity of the discharges that were included in this evaluation.

No attempt was made to estimate fish exposure to contaminants associated with suspended particulates,
bed sediments, or the food chain (except when considering the resuits of the simple dilution method in which
total contaminant concentrations, both dissolved and adsorbed to suspended particulates, are evaluated).
This was due to the lack of sufficient and appropriate scientific data and understanding of the bioaccumulation
of these contaminants by fish through these routes of exposure. Although there is no doubt that food and
sediment provide exposure routes to fish downstream where the amount of 2378-TCDD and 2378-TCDF
available (i.e., dissolved) for uptake across gills becomes much less, the assumption that fish remain in the
area immediately downstream from the point of discharge is probably sufficiently conservative to compensate
for any lack of food chain or sediment associated exposure components. In addition, as a check and a
sensitivity comparison, the results of the simple dilution calculation are considered to provide an upper bound
on fish tissue contaminant levels since 100% of the in-stream contaminants were assumed to be bioavailable.

The assumed fish tissue consumption rates also have an impact on study results. Actual fish tissue
consumption rates vary over time, between individuals, and in different parts of the country. Therefore, in
some cases this evaluation scenario may have underestimated risks, in other cases it may have overestimated
risks. For example, the fish tissue consumption rate of 6.5 g/day is considered by EPA to be an average level
of fish and shellfish consumption in the United states. The 6.5 g/day rate applies to a national average
consumption rate of fish and shellfish; however, this rate may not be representative of fish consumption rates
for recreational or subsistence fishermen. Therefore, risks estimated based on this consumption rate may,
in some cases, significantly underestimate risk.

Although EPA recommends the use of 7Q10 as a design flow for stressed aquatic systems, use of 7Q10
receiving water flow rates does not necessarily result in the extreme worst-case scenario for aquatic life
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impacts. 7Q10 is defined as the lowest consecutive seven-day average flow over a ten-year period. However,
it is possible that even brief exposures (l.e., less than seven days) to high concentrations of 2378-TCDD and
2378-TCDF can result in toxic effects to aquatic organisms, and such effects may occur after an appreciable
delay following only brief exposures.

it should also be noted that, if multiple discharges to the same waterbody are present, the actual risk
associated with a waterbody may be substantially greater than estimated in this study. For example, there
are several chlorine-bleaching pulp and paper mills that discharge to the Columbia River basin. Calculations
in this report assume that each mill discharges to a receiving stream with no background level of contamina-
tion. Therefore, in the case of multiple discharges to a receiving stream, estimating risks from one mill alone
can result in a significant underestimate of risk.

For each of the mills analyzed, the simple dilution exposure assessment method resulted in higher
contaminant concentrations and greater aquatic life impacts and human health risks than did the EXAMS
water column method. This is because the simple dilution method assumes that gll contaminants in the water
column, both dissolved and adsorbed to suspended solids, are bioavailable. The EXAMS Il water column
method, on the other hand, considers only those contaminants in the dissolved phase. In those cases where
the receiving water TSS was relatively low, the simple dilution and EXAMS Il water column results are
comparable. However, when suspended solids concentrations were high, the EXAMS |l method estimated
risks significantly lower than those predicted by the simple dilution method. Therefore, inthose water bodies
with relatively high suspended solids content, the EXAMS Il method likely underestimated human health risks
from consumption of contaminated fish tissue, since fish exposure to sediment-absorbed contaminants was
not considered.

Study results indicate that the fish tissue exposure route poses a greater human cancer risk to the
hypothetically exposed individual than does the drinking water exposure route. However, the upper bound
cancer risk estimated from consumption of contaminated fish tissue based on the 6.5 g/day consumption
rate and 5,000 BCF are relatively close to the cancer risk estimates based on ingestion of contaminated
drinking water. It should be pointed out that fish tissue consumption may not pose a greater risk to the entire
population than ingestion of contaminated drinking water. Determining which exposure route poses the
greatest risk to the entire population would require knowledge of the number of persons eating contaminated
fish tissue versus the number of persons who use contaminated surface water as a drinking water source.
Such a population assessment was not conducted for this study.

A comparison of the cancer versus non-cancer risks associated with 2378-TCDD and 2378-TCDF
discharges from pulp and paper mill effiuents indicates that more mills would result in potential cancer risks
than would result in non-cancer risks. However, the non-cancer risk may actually be the more sensitive end
point. The cancer risk was estimated for the lifetime of a continuously exposed individual. The non-cancer
risk, on the other hand, was predicted based on the consumption of a single portion of contaminated fish
tissue. More of the population would likely be exposed to a single dose of contaminated fish tissue than to
a lifetime of consuming contaminated fish tissue or drinking water taken from the vicinity of certain mills. In
addition the single dose used to predict the noncancer effects was a relatively modest serving of 115 g (about
1/4 Ib.) which is less than an enthusiastic person might eat at one sitting.

included in Appendix Q are actual measured fish tissue contamination data from the National Bioac-
cumulation Study (NBS). It should be pointed out that the fish tissue contaminant concentrations measured
in the NBS may not be representative of actual ambient conditions at a given mill. The NBS samples that
were used for this evaluation were taken from sites close to pulp and paper mills using chlorine for bleaching.
However, the sites may have been several miles from the mill, and not immediately downstream. In some
cases the samples were taken several miles upstream of the mills. In addition, the NBS sample analyses were
performed on composites composed of several fish of different sizes (within a given range) from which aliquots
were prepared and analyzed. This sample analysis procedure would tend to "average" contaminant con-
centration values. In addition, finfish will migrate in and out of an area and therefore the fish sampled from
the NBS were not likely to be exposed to a constant level of contamination throughout their lifetime, as was
assumed for the simple dilution and EXAMS [l assessments. Some of the fish evaluated in the NBS were
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bottom-feeding fish which are rarely consumed by humans. Therefore, careful precautions should be taken
before attempting to compare fish tissue contaminant levels found in NBS and those estimated in this study
and used to predict risks.

The prediction of human health risk presented in this study apply to hypothetically exposed individuals
in the immediate vicinity of discharges only, using previously described assumptions. To more completely
assess the potential risks posed by discharges from pulp and paper mills that use chiorine to bleach pulp, it
would be necessary to predict the population exposed to 2378-TCDD and 2378-TCDF from these discharges.
Predictions of the population exposed to 2378-TCDD and 2378-TCDF in the environment using site specific
effluent and receiving stream characteristics (as were used inthis study) were beyond the scope and resources
of this study. One consequence of not conducting a population assessment is uncertainty concerning the
extent of human exposure and total population risks associated with discharges of 2378-TCDD and 2378-
TCDF.

4.2 CONCLUSIONS .

Taking into account the above assumptions, simplifications, and limitations, the results of this study
indicate that there is a potential for high levels of 2378-TCDD and 2378-TCDF contamination in the water
column resulting from surface water effluent discharges from many of the chlorine-bleaching pulp and paper
mills investigated. These predicted contaminant concentrations could represent significant implications for
human health and aquatic life. Each of the exposure assessment approaches used in this analysis predict
upper bound risks that should be carefully considered by risk managers while assessing potential impacts
associated with the discharge of 2378-TCDD and 2378-TCDF in chiorine-bleaching pulp and paper mill
effluents.
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APPENDIX A .
EVALUATION AND SELECTION OF ESTIMATION METHOD

Al REQUIREMENTS OF TECHNICAL APPROACH

Although it is desireable to obtain maximum accuracy in exposure/risk assessments, a practicat balance
must be found between the difficulty of the analysis and the accuracy of its predictive estimates. In order to
develop estimates of contaminant exposures and risks associated with 2378-TCDD and 2378-TCDF dischar-
gesat the 104 pulp and paper mills under consideration, a technically sound, yet feasible, method of estimation
was required. This section discusses factors which were critical to the methods development/selection
process. Critical factors considered were: 1) analysis of in-stream chemical transformation processes, 2)
applicability of calculation methods, 3) assessment of the availability of environmental data, and 4) appraisal
of model sensitivity.

A.1.1  Analysis Of In-Stream Chemical Transformations

The physical and chemical properties of 2378-TCDD and 2378-TCDF that influence their fate in natural
waters were investigated. These properties are summarized in Table A.1, and discussed below.

A.1.1.1 Physical/Chemical Properties of 2378-TCDD

At 20°C, pure 2378-TCDD is a white crystalline solid with a density of 1.827 g/ml. In water, 2378-TCDD
solubility (S) is between 0.0193 xg/l (at 22°C) and 0.317 ug// (at 25°C). The octanol-water partition coefficient
is large (log Kow = 6.15-7.28) as expected, due to low water solubility.

Because of the high Kow, 2378-TCDD discharged to surface waters is expected to adsorb to suspended
and bedded sediments and also to bioconcentrate in fish. For example, a typical river might contain 50 mg/|
suspended solids (TSS) with 1 percent organic carbon (foc). In such a river, the partition coefficient, Kp, for
2378-TCDD is:

Ko = 0.63 foc Kow
= (0.63)(0.01)(107) = 63,000

where an octanol-water partition coefficient of 107 has been used for the calculations. The fraction of
2378-TCDD in the dissolved state can be calculated as follows:

c _ L
Ct  14+Kpx 78S x107®

1
1 + (63,000) (50) 10~°

= 0.24

Consequently, most of the 2378-TCDD discharged to the river will be adsorbed to suspended and benthic
sediments.

A second process that could influence the fate of 2378-TCDD is volatilization. A reliable indicator of the
importance of volatilization is Henry’s Law Constant, which for 2378-TCDD is 2.1 x 10 atm - m3 /mol at 25°C.
This is a relatively small value, and indicates that 2378-TCDD volatilizes very slowly.
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Table A.1
Chemical/Physical Property Values

For 2378-TCDD:

Parameter Value
Molecular Weight (MWT) 3.22E+02
Vapor Pressure - Torr (VAPR) 7.40E-10
Henry's Law Constant (HENRY) 2.10E-06
Octanol-Water Partition Coefficient (KOW) 5.01E+06
Partition Coefficient - Org. Carbon (KOC) 1.80E +07
Solubility - mg/L (SOL) 1.93E-05
Partition Coefficient - Biomass (KPB) 5.20E +05
For 2378-TCDF:

Parameter Value
Molecular Weight (MWT) ' 3.06E +02
Vapor Pressure - Torr (VAPR) 9.21E-Q7
Henry's Law Constant (HENRY) 1.80E-02
Octanol-Water Partition Caoefficient (KOW) 6.60E +05
Partition Coefficient - Org. Carbon (KOC) 4.10E+05
Solubility - mg/L (SOL) 2.00E-05
Partition Coefficient - Biomass (KPB) 8.28E +04
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Although little information is available for other fate processes (hydrolysis, photolysis, and biotransfor-
mation), available data indicate that other fate processes are notsignificant. Therefore, dilution and adsorption
to sediments are likely to be the primary processes which control the fate of 2378-TCDD in surface waters.
Processes such as resuspention of sediments due to bottom turbulence or desorption of contaminants from
particles may result in contaminants reentering the water column. However, the rates at which these
processes occur and their significance to the overall fate of these contaminants is not certain. These
processes are probably highly site-specific and intermittent, depending upon the physical and chemical
characteristics of the receiving water. In this investigation, we have assumed steady-state conditions at which
there is no net loss or gain of sediment or dioxin between the water column and benthic sediments.

A.1.1.2 Physical/Chemical Properties of 2378-TCDF

At 25°C, 2378-TCDF is a also a white crystalline solid. The octanol-water partition, like 2378-TCDD, is
large (log Kow = 5.82). Because of the high Kow, 2378-TCDF discharged to surface waters is expected to
adsorb to suspended and bedded sediments and also to bioconcentrate in fish.

Dueto the tendency of both 2378-TCDD and 2378-TCDF to adsorb to sediment, itis necessary to calculate
the partitioning of 2378-TCDD and 2378-TCDF between the dissolved and solid phases in the receiving waters.
This requires determination of suspended solids concentrations in the receiving streams.

A.1.2 Applicability of Calculation Methods

Assessing both human health and aquatic life risks requires the initial determination of an estimated
in-stream contaminant concentration. Once these concentrations have been calculated for the appropriate
receiving water flow conditions, in the case of aquatic life risk determinations, subsequent comparisons
against the OTS Hazard Assessment (U.S. EPA, 1989b) chronic guidelines for water quality are made. For
human risks assoclated with exposure from fish and drinking water ingestions, dose and risk are calculated
from in-stream contamination concentrations by employing a series of standard bioconcentration factors,
bioavailability factors, and ingestion rates. This multiple exposure/risk approach allows for an analysis of the
sensitivity of risk levels.

Two calculation methods for estimating highest worst-case in-stream contaminant concentrations were
considered, a simple dilution calculation and a method using EXAMS II. A brief discussion of each follows.

A.1.2.1 Calculating Simple Dilution

The following simple dilution equation provides an estimate of the concentration of a contaminant
downstream from a point source release into a flowing water body, after dilution of the substance by the
receiving water (EPA, 1988b):

Ce Qo

¢ ="
where,
C = concentration of substance in stream {mass/volume),
Ce =concentration of substance in effiuent (mass/volume),
Qe = effluent flow rate (volumeftime), and .
Qt =combined effluent and stream flow rate (volume/time).

» . . . e
assumes wastewater was not originally drawn from the receiving stream

Although this calculation is easily executed and provides a quantitative estimate of in-stream contaminant
concentration which is limited in precision only by the precision of the input parameters, this calculation
provides only the total in-stream contaminant concentration attributable to the point source. It does not
provide a distribution of the contaminant between the dissolved and adsorbed states or the downstream
pollutant concentration gradient. This exposure estimation assumes all the 2378-TCDD and 2378-TCDF
dissolved in the water column and adsorbed to suspended solids are bioavailable.
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A.1.2.2 EXAMS Il Modeling

The Exposure Assessment Modeling System (EXAMS ) is a state-of-the-art surface water contaminant
modeling system which can compute:

1) "Exposure: the expected . .. environmental concentrations due to a user-specified pattern of
chemical loadings,

2) Fate: the distribution of the chemical in the system and the relative dominance of each transport
and transformation process, and

3) Persistence: the time required for effective purification of the system . . . once the chemical load-
ings terminate." (Burns and Cline, 1985)

This system is accessible through OTS'’s Graphical Exposure Modeling System (GEMS) and can take
advantage of a resident set of environmental data called the Canonical Environment Data Base (CEDB).

Once input parameters describing the environment (temperature, compartment geometry, receiving
water flow, solids, organic carbon fraction, etc.), the chemical contaminant characteristics (molecular weight,
vapor pressure, Henry's Law constant, Kow, Koe, solubility, etc.), and the loadings are entered, the model
produces a report detailing the three sets of computations described immediately above.

Although this model is powerful and fulfills the requirements imposed by the need for estimates of
dissolved contaminant concentration, it requires significant effort to develop and enter environmental data
into the system. This can be addressed in part by making the CEDB available through GEMS. in GEMS, the
user can identify the stream segment for which environment data are desired by entering the unique reach
number for a particular stream segment. GEMS will access the CEDB, attempt to locate the appropriate
environment, and, if successful, will prepare an environment data file which can be automatically loaded into
EXAMS Il. When CEDB data are not available for a stream environment, environmental data can be obtained
through other data sources, such as STORET. This data must be entered directly to EXAMS |, it can not be
automatically loaded.

Because EXAMS Il best meets the requirements of this assessment and because it "is recommended for
use over mast other models" for surface water fate analysis (EPA, 1988b), EXAMS Il was selected for estimating
in-stream contaminant concentrations.

A13 | Assessing the Availability of Environmental Data

As discussed briefly above, in order to properly operate EXAMS Il for this assessment, basic physi-
cal/chemical properties of 2378-TCDD and 2378-TCDF, as well as mill-specific contaminant loadings and
descriptive environmental data must be entered. To determine the simplifying assumptions appropriate for
this exposure assessment, a multi-phase approach to assessing data availability was undertaken.

A.1.3.1 Determining CEDB Data Quality and Availability

Initially, an inventory of the CEDB was conducted to determine if environmental data for each of the 79
mills known to discharge into free-flowing streams were available and reliable. Of the 28 sites for which data
sets were available, significant gaps in each data set were observed. The available environmental data (in
addition to arithmetic mean flow values) consist primarily of physical compartment geometry data, seepage
flow, suspended sediment concentrations , and bulk density of benthic sediments. In most cases, the majority
of the other parameters used by the EXAMS |l model were not available for these 28 sites.

Because CEDB data were incomplete for the purpose of this study and because of specific requirements
for exposure analyses for harmonic mean flow conditions for human health exposure estimates, the CEDB
was not considered further as a source of environmental data for the purposes of this assessment.
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A.1.3.2 Determining Data Availability Through REACH, STORET, and GAGE

A thorough interrogation of STORET data bases (indexed by reach numbers from the Reach File)
indicated the availability of flow (from GAGE stations), total suspended solids, pH, and water temperature
data for most of the mil sites.

STORET is a water quality data base maintained by EPA’s Office of Water. It provides access to water
quality sampling data from monitoring stations around the country. The GAGE System is maintained by the
U. S. Geological Survey and provides stream flow gage station numbers and their locations (by reach, river,
state, and region). It can provide continuous flow data from each gage station and can calculate average
and 7Q10 flow conditions. The GAGE System can also be accessed through STORET. The REACH File
presents an index for all river and stream reach segments. Each reach segment Is given a unique identification
number which can be used to access other reach-specific water quality data through STORET.

Of the 104 mills under consideration, 98 had available reach identification numbers by which data of
interest could be extracted. Of these, 79 discharge to free flowing streams, 19 discharge to other waters or
reach types (e.g., lakes, coastline, wide river shoreline). Reach characteristics are displayed in Table A.2.
This information is provided in more detail in Appendix L.

Table A.2. Reach Types for 104 Pulp and Paper Mill sites

Total number of mills: 104
Mills not identified by Reach No. 6
Mills identified by Reach No. 98
Mills discharging to free- flowing streams: 79
Reguilar reaches (R) 63
Source reaches (S) 8
Terminal reaches (T) 6
Source & terminal reaches (X) 2
Mills discharging to non free- flowing streams: 19
Lakes (L) 4
Open water reach (M) 1
Coastline (C) 8
Great Lakes (G) 1
Wide river shoreline (W) 5

"NOTE: Two of these mills are in Alaska, which has not been indexed in the Reach File. Informa-
tion about four of the mills was vague; Reach Nos., if any, were not available for this as-
sessment.

For each of the 79 mills discharging to free-lowing streams, nearby stream gages and monitoring stations
were identified via STORET. For each of these mills, the nearest streamgage with a relatively long recent
record (generally greater than 15 years) for which there is information available in the STORET flow file, was
selected and manually plotted ona reach map. In afew cases, two gages were selected if the gages bracketed
the mill or if they represented two upstream branches. Out of the 79 mills, 57 are gaged based on this analysis
and 22 are not gaged. Several of the ungaged streams are major rivers such as the Ohio River, Mississippi
River, Susquehanna River for which there is adequate gaging information at other locations. For those pulp
and paper mills not discharging to free flowing streams and some mills discharging to free flowing streams
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for which gaging information is not avaiaible, contaminant concentrations were based on dilution factors for
these water bodies (provided by EPA Regional Offices).

For the 79 mills discharging to free-flowing streams, both an INDEX run and an INVENTory run were
conducted on STORET. This identified monitoring stations (and gages and dischargers) on a flow path from
the mills. Based on this information, a schematic (stick diagram) of the streams 5 miles downstream to 10
miles upstream of each mill was prepared. Dischargers and monitoring stations were identified on the
schematic. (See Appendix M for an example of this information for one mill). For monitoring stations, the
schematic indicates whether sample information was available for temperature (T), pH (P), and solids (S).
Each mill was classified as follows:

0 = no quality data available (8 mills)

1 = only downstream data available (within 5 miles) (9 mills)

2 = upstream data available for 1 or 2 of the parameters (11 mills)
3 = upstream data available (within 10 miles) for S (51 mills)

Mill-specific information availability for mills discharging to free flowing streams is provided in more detail
in Appendix N.

Based on the findings of the data survey described above, it was concluded that sufficient data were
available to create EXAMS Il environmental files for the 79 mills located on free-flowing streams or rivers.

Because EXAMS Il requires stream flow data as input to calculate in-stream contaminant concentrations,
and because flows for open water bodies are not available, it was necessary to back-calculate "surrogate"
water body flows for direct dischargers to open water bodies based on known plant flows, and the dilution
factors for the mills. The following calculation was used to determine surrogate water body flows for direct
open water discharges: '

Fo = (D*Fp)-Fp

where,
Fo = surrogate open water body flow
Fp = mill plant flow
D = dilution factor

The resulting estimated flow values were then used as input for the EXAMS Il assessments. This procedure
allowed the use of EXAMS Il to estimate partitioning of the contaminant between dissolved and solid forms
in open water discharge cases. This procedure was also used to estimate flow values for some free flowing
streams for which no gaging information was available.

A.1.4 Appraising Model Sensitivity

In order to determine the environmental data parameter variations to which the EXAMS 1l model was
sensitive — under steady state conditions and given known 2378-TCDD and 2378-TCDF physical/chemical
properties -- standard boilerplate environment and loading files were created. Environmental data parameters
were varied individually over wide ranges. Resuiting in-stream concentration variations were noted, if any.

As expected, due to 2378-TCDD and 2378-TCDF affinity for adsorption to solids, dramatic variations in
effluent and receiving water suspended solids levels produced dramatic variations in resulting calculated
in-stream and benthic solids contaminant concentrations. Because variations of these parameters affected
calculated contaminant concentrations and because these data were readily available through STORET, it
was determined that mill-specific values of suspended solids for each of the 79 mills discharging to free-flowing
streams would be obtained and supplied to the EXAMS |l model. For discharges to open water bodies, a
default suspended sediment value of 10 mg/l was used and supplied to the EXAMS Il model.

In-stream contaminant concentrations (at steady-state) were not, however, significantly affected by
variations in stream temperature and compartment size. Default values for stream temperature and compart-
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ment geometry were used for all sites. Remaining environmental parameters (e.g., meteorological conditions,
and others) were not considered to be important to the estimation of in-stream contaminant concentrations.
Concentrations for each mill were calculated using default values for these parameters.

Appendix C presents a list of environmental and effluent parameter values used for each site, including
default values.
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APPENDIX B
DATA SOURCES

B.1 EFFLUENT DATA

Effluent sampling resuits for each of the 104 pulp and paper mills were provided by the joint EPA/paper
industry 104-mill study. Continuous loading values (mass/time) for each effluent sample were determined by
multiplying the concentration of the contaminant (mass/vol) by the effluent flow rate (vol/time). Plant flow
data were also supplied by the 104-mill study. For some mills, effluent flow data provided by the EPA Regions
and the States were used which did not agree with the flow data provided by the 104-mill study.

Effluent sampling data and plant flow data are included in Appendix C. Forthose samples in which effluent
contaminant concentrations were below the detection limit of the analytical instrument (indicated as "ND" in
Appendix C), the value used in the exposure assessment is 1/2 the detection limit. For those samples for
which contaminant concentrations in the effluent were not quantified by the analytical lab, the value reported
is annotated with an "NQ." No loadings, concentrations, or risks were estimated based on "NQ" samples.

B.2 RECEIVING WATER STREAM FLOW DATA AND ADJUSTMENTS
B.2.1 Low Flows for Aquatic Life Effects

For the calculation of the chronic exposure levels for aquatic life, in-stream dissolved contaminant
concentration were calculated using the hydrologically-based 7Q10 low flow for all mills on streams or rivers.

B.2.2. Harmonic Mean Flows For Human Health Effects

For each of the 79 mills discharging to free-flowing streams, in-stream contaminant concentrations were
calculated using the harmonic mean flow for the receiving water. These concentrations were used to calculate
human exposures to the contaminants. The harmonic mean flow is defined as the reciprocal of the mean
value of the reciprocal of individual values.

Harmonic mean flow values were obtained/calculated in the following manner.

o Identity a stream gage representative of the flow in the receiving stream.

e Access the daily flow values for the period of record from the STORET/GAGE daily flow file.

e Adijust the daily flow values to reflect likely differences in flow, if any, between the gage site and
the mill.

e Compute the harmonic mean using SAS.

e Examine the results and adjust the HMF value, if necessary.

A description of the specific methodology which was used follows. For each mill, a stream gage was
selected from the STORET/GAGE daily flow file. The criteria used in selecting a gage were: locational
relationship of the gage and the mill, and length of the record. Generally, the gage with a sufficiently long
record (usually 15 years) that was located closest (coincidental drainage area) to the mill was selected. In
most cases, the reach location (reach and milepoint) for gages were known from inspection of the IFD file.
This is referred to as Method 1 in the output results (Appendix P). For other gages, the latitude/longitude
values available in the STORET/GAGE daily flow file were used to determine the gage location on maps. This
is referred to as Method 2. For a few mills, there were no gages located on a direct flow path to the mill. In
these cases, a nearby gage (usually in the same hydrologic catalog unit) with similar size drainage area was
identified and used. This is referred to as Method 3. Finally, for three mills, the available reach plot did not
provide a clear description of the receiving stream. For these cases (Method 4), no estimates of the stream
flows were made, since site-specific stream configurations were needed to understand the flow regime.
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Since, in almost all cases, the gage is not located at the mill site, adjustments in the gage information
were required. These adjustments were made based on drainage area ratios and discharges at the mill. Either
of two separate gaging scenarios were identified (see Figure B.1): a) the gage was located upstream of the
mill; or b) the gage was located downstream of the mill. In either case, a "drainage area factor" was calculated
as follows:

DRAINAGE AREA FACTOR = drainage area at mill/drainage area at gage

Drainage area values were available from the STORET daily flow file for gages. Drainage areas for mills
were estimated by scaling off areas from the reach maps. If the drainage area factor was greater than 1.05
or less than 0.95, then the individual daily flow values were multiplied by this factor prior to calculating the
harmonic mean. if the factor was between 0.95 and 1.05, then it was assumed that the gage was sufficiently
representative of the flow at the mill such that no adjustment was needed.

The second potential adjustment applied to those cases where the gage was located upstream of the mill
and the discharge from the mill was of sufficient magnitude that it would affect the flow in the stream. If the
mill discharge exceeded 5% of the average streamflow at the mill (based on the mean flow value available
from the REACH File), then the mill discharge flow was added to the area-adjusted stream flow values prior
to calculating the harmonic mean. Forthe few cases where a non-connected nearby gage was used (Method
3), the mill discharge was added to the area-adjusted flow values.

Following the calculation of the harmonic mean, the results were examined for unreasonably large
differences between the harmonic mean and arithmetic mean. This would generally be caused by a significant
number of very low stream flow values in the historical record. For those cases where there was a significant
difference, the actual stream flow records were examined to determine whether the flows appeared to be
reasonable or contain data errors. If there were obvious data errors (either zero flows inter-mixed in larger
flows or very high flows), then these data points were eliminated prior to recalculating the harmonic mean.
True high flows from episodic events, such as heavy rains and floods, were retained. Additionally, if the
harmonic mean was significantly less than the arithmetic mean and the gage was upstream of the mill, then
the "5% rule" was reapplied to determine whether the mill discharge should be added to the streamflow values
prior to recalculating the harmonic mean.

The results of the harmonic mean calculations are presented in Appendix P for the 79 mills on free flowing
streams plus four mills located on the Columbia River (which is identified in the Reach File as a wide river, but
for which good stream flow information is available). For the three gages for which estimates were not made,
detailed diagrams of the discharge location and stream configuration are needed. In each of these cases,
the Reach File maps showed "loops” in the stream (j.e., the stream bifurcated near the mill) or other anomalous
situations. It should be noted that some changes in the flow rates used in the assessment were made based
on comments received from the EPA Regions.

B3  TOTAL SUSPENDED SOLIDS DATA AND ADJUSTMENTS

Due to the significant tendency of 2378-TCDD and 2378-TCDF to adsorb to sediment, it is necessary to
calculate the partitioning of 2378-TCDD and 2378-TCDF between the dissolved and solid phases in the
receivingwaters. This requires site-specific data for suspended solids concentrations in the receiving streams.

For each of the mills, an estimate of the total solids in the receiving stream (immediately upstream of the
discharge point) was required. Ideally, this estimate should correspond to a flow value approximating the
harmonic mean flow. Suspended solids concentrations are estimated based on historical values from a single
monitoring station upstream of and in the vicinity of the mill. A two-step search was conducted: 1) stations
within 10 miles upstream, on the same hydrologic stream level, and designated as "ON" the reach in STORET,
and 2) if that did not detect a usable station, then a larger search (usually 25 miles but sometimes 50-100
miles for large rivers) with no restriction concerning the ON-OFF code. A station was selected based on
closeness to mill, length of record and vintage of data. The station description was checked manually to
ensure that the station was actually on the same mainstem as the mill. The results of this analysis are presented
in Appendix O.
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An adjustment ratio was used in developing the final estimated suspended solids content to ensure that
the predicted total solids in the receiving stream corresponded to a flow value approximating harmonic mean
flow. The ratio is the harmonic mean flow (at the selected stream gage) divided by the arithmetic mean flow,
and the adjusted suspended solids is this ratio multiplied by the mean suspended solids. This calculation
assumes that suspended solids are linearly related to flow and that as flow goes to zero so does suspended
solids. Results are presented in Appendix O for 62 miils (out of the 79 discharging to free flowing streams
and 4 discharging to the Columbia River). For the remaining mills, no monitoring stations were found. For
some of the stations used in the analysis, very few observations were available. Some TSS values were also
provided by the EPA Regions.
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Table C.1
Raw Input Data

NPDES SAMPLEID COMPANY civy GRg RARMONIC 7010 188 ADJ 7SS PLANT TCDD TCOD TCOD TCDF TCDF TCOF
NUMBER ID" MEAN LOW IN MILL IN RECG FLOW CONC. NON- LOAD CONC.  NON- LOAD

FL fl.?l EFFLUENT WATERS  (mgd) (ppq) DHi (kg/hr)  (ppq) DE?i (kg/hr)

(m~/hr.)  (m7/hr.) (mg/Ll) (HARM ECT ECT

MEAN Oé
(mg/\)

Region 1
MED001872 MITEC Georgia-Pacific Corp. Woodland 1 184716 46505 248.9 1.7 a3 6.8 2.5E-08 25 9.1E-08
MED001937 RG1-86388 International Paper Co. Jay 1 321317 159313 396.9 4.7 40 88 5.6€-07 420 2.6E-06
MEQ002003 M11EC Lincoln Pulp and Paper Lincoln 1 578819 272426 102.5 1.7 10.47 32 5.36-08 130 2.1E-07
ME0002020 MBEC James River Corp. Old Town 1 856709 336516 127.14 1.7 16 39 9.86-08 130 3.3e-07
MEQ002054 MB2EC Boise Cascade Corp. Rumford 1 291652 145469 399.0 5.4 28.8 120 5.5€-07 570 2.6€-06
MEDDD2321 M30EC Scott Paper Co. Westbrook 1 52092 19420 1464.5 4.7 19 6.3 1.9€-08 12 3.6E-08
MEG021521 M61EC Scott Paper Co. Hinckley 1 474839 165969 224.7 4.7 2.9 16 6.36-08 63 2.5-07
MED021521 M61ECY Scott Paper Co. Hincktey 1 474839 165969 226.7 4.7 2.9 19 7.5€-08 100 3.9e-07
NHO000455 BMBSEC James River Corp. Berlin 1 213871 90931 302.0 4.0 17.4° 17 4.7E-08 61 1.7e-07
NHOD00455 MBYEC James River Corp. Berlin 1 213871 90931 302.0 4.0 17.4 59 1.6€-07 1200 3.3e-06
Region 11
NYD0D4413 M9EC International Paper Co. Ticonderoga 2A 39755 39755 128.6 10.0 14.8 18 4.2E-08 150 3.5e-07
NY0004413  M9ECT International Paper Co. Ticonderoga 2A 39755 39755 128.6 10.0 14.8 26 5.6E-08 160 3.7e-07
NY0005525 M4TEC Finch & Pruyn & Co., Inc. Glen Falls 30 264434 49248 166.7 4.0 14.9 7.9 ND 1.9€-08 2.9 ND 6.8E-09
Region 111 )
MD0021687 M62EC Westvaco Corp. Luke 4H 29665 4057 232.4 12.7 19.78 16 5.0E-08 49 1.5€-07
MD0021687 M62EC Westvaco Corp. Luke 4L 29665 4057  232.4 12.7 19.78 16 5.0e-08 49 1.5-07
PAGO02143 M57EAC Penntech Papers, Inc. Johnsonburg 38 39363 8154 68.3 16.8 4.8 6.8 ND 5.1E-09 14 1.1€-08
PAQOD2143 MS7EBC Penntech Papers, Inc. Johnsonburg 1 39363 8154 20.2 16.8 6.23 9.7 9.5E-09 65 6.4E-08
PA0008265 M13EDO Appleton Papers, Inc. Roaring Springs 38 9888 1239 26.4 16.9 4.5 11 w0 7.8E-09 18 1.3e-08
PAOODBBSY MG4LEC20 P.H. Glatfelter Co. Spring Grove 3B 6422 2039 54.7 27.0 12.6 8.4 K0 1.7€-08 26 5.2-08
PAO00B88S M42EC Procter & Gamble Co. Mehoopany 38 358525 55293 94.4 6.4 2.4 9.7 ND 3.7E-09 2.8 1.1€-09
PA0026301 M103ECX International Paper”fn Erie 2CH EZ 2 353.9 10.0 14.2 4 5.4E-08 68 1.5€-07
PA0026301 M103ECX International Paper-fn Erie 2CcL €2 z 353.9 10.0 14.2 24 5.4E-08 68 1.5e-07
VAGOO3115 M74EC140  Chesapeake Corp. West Point 1 41082 6432 470.6 13.2 149 16 3.86-08 96 2.3E-07
VA0003646 BM2BEC Westvaco Corp. Covington 38 31091 9072 164.4 13.2 26.48 7.2 %0 3.0£-08 16 6.7E-08
VA0003646 M2BEC Mestvaco Corp. Covington 1 31091 9072 164.4 13.2 26.48 180 7.5€-07 520 2.2E-06
VA0003646 M2BEC1 Westvaco Corp. Covington 38 31091 9072 164.4 13.2 26.48 18 WD 7.5€-08 173 7.2e-07
VAQ003646 M28EC2 Westvaco Corp. Covington 1 31091 9072 164.4 13.2 26.48 12 5.0£-08 132 5.5e-07
VAD004162 UCF1000 Union Camp Corp. Franklin 1 35159 4373 439.2 0.3 125.2 68 1.3e-06 4] 1.4E-06
Region IV
AL0000396 M4OEC Champion International Courtland 2A 4325625 4325625 120.4 10.0 59 44 7.26-07 340 3.2E-06
ALO002682 METEC Container Corp. of America Brewton 3c 100921 17330 73.8 5.9 35.7 6.5 3.7e-08 10 ND 5.6E-08
ALC002755 M65SEC Boise Cascade Corp. Jackson 1 825107 160149 66.3 10.2  19.5 95 2.9€-07 540 1.7e-06
ALOO02755 M6SECY Boise Cascade Corp. Jackson 1 825107 160149 66.3 10.2  19.5 120 3.7E-07 630 1.9€-06
AL0002780 M71EC International Paper Co. Mobile 1 1704447 714706 405.2 12.5 29.7 100 4.7E-07 850 &.0E-06
ALO0D02801 M26EC210  Scott Paper Co. Mobile 1 1704447 714706 402.2 12.5 69 1% 1.5e-07 19 2.1E-07
AL0002828 M101EC Gulf States Paper Corp. Demopolis 1 517043 1747 281.7 9.7 27 38 1.6€-07 110 4.7E-07
ALD003018 M8BEC International Paper Co. Selma 1 1496080 532364 316.6 18.2 27 a8 3.4E-07 310 1.3E-06
ALO0C03158 M36EC Kimberly-Clark Corp. Coosa Pines 1 640595 182606 257.4 18.2 43.8 35 2.4E-07 7% 5.1e-07
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NPDES
NUMBER

ALC003301
AL0025968
AL0025968
AL0D25968
FL0000701
FL0000876
FL0002526
FL0002631
FLO002631
FLO0G2631
FL0002631
FLO002763
FL0020206
F10020206
GA0Q01953
GA0002801
GA0003620
GA0003620
GA0003654
GA0003654
GADD49336
KY0000086
XY0001716
MS0000213
¥S0002674
MS0002674
MS0031704
MS0031704
NC0000272
NC0000680
NC0003191
NC0003298
$C0000848
$C0000848
SC0001015
$C0033121
TNO0O 1643
TNO002358
Region V
M10000027
M10027391
M10027391

SAMPLEID

HIGEC
M21EC
M21ECY
W21EC2
M90EC
M91ECO
cP1000
M102EAC
M102EAC
M102EBC
M102€8C
M24EC
MI4ECH
M94ECH
M55€EC
MB3EC
MB4EAC
MB4EBC
MB7EC
MB7ECH
M22ECTD
M78EC
M63EC
M9TEC
M34EC
M34EC

BM35SEC30

M35SEC30

COMPANY

James River Corp.
Alabama River Pulp
Alabama River Pulp
Alebama River Pulp
ITT-Rayonier, Inc.
Buckeye Cellulose
Chempion International
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Georgia-Pacific Corp.
St. Joe Paper Co.

St. Joe Paper Co.
Gilman Paper Co.
Federal Paper Board Co.
1TT-Rayonier, Iné
11T-Rayonier, Inc.
Brunswick Pulp and Paper
Brunswick Pulp and Paper
Buckeye Celtulose
Westvaco Corp.
Willamette Industries
International Paper Co.
International Paper Co.
International Peaper Co.

Leaf River Forest Products
Leaf River Forest Products

M47G100-500Champion International

MB6ECO
MGEC
M16EC
M70EC
M70EC1
M23EC
M93EC
M73EC
W75EC

MLBO02
M92EC
M92EC

Weyerhaeuser Co.
Weyerhaeuser Co.
federal Paper Board Co.
International Paper Co.
International Paper Co.
Bowater Corp.

Union Camp Corp.

Mead Corporation
Bowater Corp.

Mead Corporation
Scott Paper Co.
Scott Paper Co.

clry

Butler

Claiborne
Claiborne
Claiborne

Fernandina Beach

Perry
Cantonment
Panama City
Panama City
Panama City
Panama City
Palatka
Port St. Joe
Port St. Joe
St. Marys
Augusta
Jesup

Jesup
Brunswick
Brunswick
Ogtethorpe
Wickliffe
Hawesville
Natchez
Moss Point
Moss Point
New Augusta
New Augusta
Canton
Plymouth
New Bern
Riegelwood
Georgetown
Georgetown
Catswba
Eastover
Kingsport
Calhoun

Escanaba
Muskegon
Muskegon

in!

1
1
1
1
2A
1
38
2CH
ecL
2CH
acL
2A
4R
4L
28
1

1

1
2A
2A
38

30
)]
2CH
ecL
1

[V T N ot =t ) b b
< §> >

Table C.1 (continued)

HARMORIC
MEAN

FLgU

(m~/hr.)

517043
1524522
1524522
1524522

136266

336
3058

166461

166461

166461

166461

4092
15291
15291

101125

655682

711545

711545

172545

172545

213056

32129740

5729164

40717144

24460
24460
162086
162086
29767
55461
122329
232119
4624
4624
289409
394510
152911
224269

58004
153624
153624

7010

Flgﬂ

(m”/hr.)

917467
514494
514494
514496
136266

102
255
166461
166461
166461
166461
4092
7646
7646
101125
448539
218051
218051
172545
172545
68606

10194060

1190666

13558100

24460
24460
62999
62999

6065
55461
246466
64630

4424

4424
90727
99494
51378
62286

17493
T nmr
nrr

1SS

IN MILL

EFFLUENT WATERS
(mg/l) (HARM
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7.9
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132.8

3468.6
3468.6

ADJ TSS PLANT TCDD
IN RECG FLOW  CONC.

(mgd) (ppq)
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TCOD TCOD TCOF

NON- LOAD CONC.

DEIi (kg/br)  (ppq)

ECT

a3 1.4€-07 72
41 1.4€-07 250
40 1.4€-07 250
46 1.6€-07 210
7 1.9€-08 35
r14 2.4E-07 80
11 8D 3.6E-08 38
8.4 KD 2.8e-08 7.9
8.4 KD 2.8€-08 7.9
6.9 2.3e-08 18
6.9 2.3e-08 18
16 9.3e-08 38
21 1.2¢-07 60
21 1.2e-07 60
6.5 ND 4.1E-08 17
16 7.6E-08 47
24 2.3e-07 4.2
3 2.28-07 16
30 2.5€-07 68
30 2.56-07 50
12 %0 1.9e-08 26
35 1.2e-07 150
11 ND 2.1E-08 8
38 2.3E-07 220
160 4.3-07 920
160 4.3E-07 920
" 2.2€-07 100
200 5.5€-07 410
15 1.0€-07 7.2
320 2.0E-06 4000
44 1.7e-07 180
28 1.28-07 61
640 2.86-06 1600
490 2.26-06 1500
24 1.3e-07 42
20 2.8E-08 53
[ 9.2e-09 &4
6.8 ND 3.8E-08 5.5
17 N0 9.4E-08  50.8
8.4 XD 2.0E-08 42
8.4 ND 2.0E-08 42

TCOF TCODF
NON- LOAD
DET; (kg/hr)
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Table C.1 (continued)

(=
NN~

+*
(=]
Q

*
Q [-X-F-3-X-N-N-N-]

NPDES SAMPLEID COMPANY cITY GRE HARMONIC 7210 188 ADJ TSS PLANT TCOD 1COD TCOD TCOF TCOF TCDF
NUMBER 10" MEAN LOW IN MILL IN RECG FLOW CONC. NON- LOAD CONC.  NON- LOAD

FU fl.?l EFFLUENT MATERS (mad) (ppq) OETi (kg/hr)  (ppq) DEYi C(kg/hr)

(m“/hr.)  (m"/hr.) (mg/L) (HARM ECT ECT

MEAN Q
(mg/1)

M10042170 Q14E Chempion International Quinnesec 1 192464 49186 108.8 3.3 128 9 1.86-08 66 1.36-07
MN--=----- M3BECO Potlatch Corp. Cloquet 4H 131227 L 194.6 3.6 13.29 24 5.0E-08 46 9.6€-08
MN--=-n- M3BECO Potlatch Corp. Cloguet 4L 131227 L 194.6 3.6 13.29 24 5.0e-08 46 9.6E-08
MNO001643 DE020922 Boise Cascade Corp. International Falls 1 1180268 5790 110.9 3.6 21.8 120 4.1E-07 2200 7.6E-06
0H0004481 DE026013  Mead Corp. Chillicothe 38 15138 2936 334.6 2.7 28.8 3 ND 1.4E-08 1" 5.0E-08
W10000663 M4SEBC Badger Paper Mills, Inc. Peshtigo 1 63713 6871 5.0 4.2 1.5% 4.5 1.1E-09 110 2.6E-08
W10000663 M46EBCX Badger Paper Mills, Inc. Peshtigo 38 63713 6871 5.0 4.2 1.51 5.3 ND 1.3e-09 130 3.1e-08
Wi0001261 M72EAC James River Corp. Green Bay 1 301642 32774 302.6 13.7 9.96 " 1.7E-08 61 9.6€-08
W10003212 M2SEC Pentair, Inc. Park Falls 38 32519 27942 48.7 3.5 4.7 5.4 ND 4.0E-09 4.8 3.6E-09
V10003379 MS4EC Wausau Paper Mills Co. 1 Brokew 38 223760 94458 50.7 3.6 8.43 4.2 WD 5.6E-09 14 1.9£-08
W10003379 MS4ECX Wausau Paper Mills Co. 2 Brokaw 30 223760 94458 50.7 3.6 8.43 4.9 XD 6.5€-09 2.1 ND 2.8E-09
W10003620 M77EC Nekoosa Papers, Inc. Nekoosa & Pt. Edwards 1 317545 123175 212.7 6.3 30.32 0 1.9€-07 320 1.56-06
W10020991 M72€EBC James River Corp. Green Bay 4H 301642 32174 302.6 13.7 2.1 8.5 KD 3.6E-09 29 1.2€-08
W10020991 M72EBC James River Corp. Green Bay 4L 301642 32774 302.6 13.7 2.1 8.5 ND 3.6E-09 29 1.2€-08
W10026042 M29EC Weyerhaeuser Co. Rothchild 1 254240 109005 37.4 4.9 6.26 12 1.2E-08 24 2.4€E-08
W10030651 M46EAC Badger Paper Mills, Inc. Peshtigo 4K 63713 6871 5.0 4.2 3.7 9.8 5.7E-09 280 1.6€-07
WI0030651 M4GEAC Badger Paper Mills, Inc. Peshtigo 4L 63713 6871 5.0 4.2 3.7 9.8 5.7e-09 280 1.6€-07
W10030651 M4GEACK Badger Paper Mills, Inc. Peshtigo 4H 63713 6871 5.0 4.2 3.7 6.4 ND 3.7e-09 170 9.9€-08
W10030651 M4SEACK Badger Paper Mills, Inc. Peshtigo 4L 63713 6871 5.0 4.2 3.7 6.4 ND 3.7e-09 170 9.9€-08
wioo37991 21 Consolidated Papers, Inc. Wisconsin Rapids 30 317545 118006 337.9 6.7 19.6 9 ND 1.5-07 34 ND 1.1€-07
Region VI
AR0CD1210 MS8EC Georgia-Pacific Corp. Crosset 1 261497 10999 364.4 13.0 45 96 6.8€-07 370 2.6E-06
AROO01970 M51EC International Paper Co. Pine Bluff 1 996979 141422 308.1 6.5 27.55 110 4.8E-07 1100 4.8E-0
AR0002968 M20EC Nekoosa Papers, Inc. Ashdown 1 402156 54497 152.0 42.0 38.5 (3] 2.5e-07 9 5.7e-0
ARC035823 M1BEC Potlatch Corp. McGhee 4H 37523825 11237198 69.1 130.4 12.2 40 7.7e-08 100 1.9€-0
AR0035823 M18EC Potlatch Corp. McGhee 4L 37523825 11237198 69.1 130.4 12.2 40 7.7e-08 100 1.9€-0
LAD003468 M52EC James River Corp. St. Francesville 1 35530784 10289660 211.2 107.3 28.3 82 3.7e-07 320 1.4E-
LAG005258 M1EC Georgia-Pacific Corp. 2achary 3A Q Q 334.7 130.7 26 190 7.8e-07 0 Na 0.0¢
LAC005258 MIECX Georgia-Pacific Corp. 2achary 1 35530784 10294421 334.7 130.7 26 160 6.6E-07 3000 1.2E-
LAOOD7561 MB5EC International Paper Co. Bastrop 5 f 163 300.7 10.0 25.4 330 1.3E-06 1600 6.4E-
LAGCO7927 MSBEC Boise Cascade Corp. Deridder 1 12233 2616 215.7 10.0 23.21% 9.2 3.4E-08 44 1.6E-
TX0000167 M99EC International Paper Co. Texarkana 1 24874 22804 494.9 0.7 38.36 13 7.9€-08 43 2.6E-
TX0000167 M99ECH International Paper Co. Texarkans 1 24874 22804 494.9 0.7 38.36 18 1.1E-07 44 2.TE-
TX0001643 DF024512 Champion International Lufkin 30 19980 153 78.4 1.5 19 7 %D 2.1E-08 7 ND 2.1E
TX0003891 M3EC Temple-Eastex, Inc. Evadale 1 150464 29339 175.9 7.4 55 88 T.6E-07 100 8.7€-
TX0006041 M2EC Simpson Paper Co. Pasadena 3E N N 2736.9 10.0 21.11% 0 Na 1] 1400 4.7E-
TX0006041 M2EC Simpson Paper Co. Pasadena 3e N N 2736.9 10.0 21.11 0 Na 0 1400 &.7€-
1X0006041 M2EC Simpson Paper Co. Pasadena 3€ L} N 164.4 10.0 21.1% 0 XQ V] 1400 4.7€-
TX0053023 MI15EC Champion International Houston 28 5729 5729 115.9 3.8 15.54 5.5 ND 1.3€-08 86 2.1E-
Region VII1 :
MT0000035 M27EC Stone Container Corp. Missoula 3c 282885 54222 61.4 18.0 6.41 3.1 3.1E-09 7.6 WD 7.7e-0

©
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Table C.1 (continued)

NPDES SAMPLEID COMPANY clyy GRE HARMONIC 7010 1SS ADJ TSS PLANT TCOD TC0D TCDD TCOF TCOF TCOF
NUMBER ID" MEAN Lou IN MILL IN RECG FLOW CONC. NON- LOAD CONC. NON- LOAD

FLgU FL EFFLUENT WATERS (mgd) (ppq) DETs (kg/hr)  (ppq) DEli (kg/hr)

(m°/hr.) (m>/hr.) (mg/l) (HARM ECT ECT

MEAN Q
(mg/{)

Region IX
AZ-----== M100EC Stone Container Corp. Snowf l ake 20 €2 2L 6815.5 10.0 13.31 5.5 1.2E-08 39 8.2E-0!
CAGOD4065 M9BEC Simpson Paper Co. Anderson 1 678313 261080 58.1 6.7 N 250 1.2E-06 8400 4.1E-0
CA0004847 MI06EC Gaylord Container Corp. Antioch 5 F L 52.0 10.0 1" 49 8.5£-08 800 1.4E-06
CA0005282 M43ECO Simpson Paper Co. Fairhaven 2A 149317 149317 366.6 10.0 21 100 3.3€-07 660 2.2€-06
CA0005894 M70EC10 Louisiana Pacific Corp. Samoa 2A 172342 172342 358.7 10.0 16.04 67 1.7€-07 320 8.1E-07
Region X
AK000053% MSEC-1 Alesks Pulp Corp. Sitka 28 22753 22753 595.7 10.0 24 7.7 WD 2.9€-08 32 1.2E-07
AK0000922 M31EAC Ketchikan Pulp & Paper 1 Ketchikan 28 149317 149317 83.8 10.0 31.5 6.7 ND 3.3e-08 5.3 N0 2.6E-08
AK0000922 M31EBC Ketchiken Pulp & Paper 2 Ketchikan 2A 49772 49772 83.8 10.0 31.5 15 7.5€-08 7.2 3.6E-08
100001163 MS6EC Potlatch Corp. Lewiston 1 3639279 1233491 588.7 18.5 34.4 n 3.9€-07 360 2.0E-06
100001163 MS6ECH Potlatch Corp. Lewiston 1 3639279 1233491 588.7 18.5 34.4 ” 4.3e-07 320 1.7€-0:
OR0000795 8637-4645 James River Corp. Clatskanie (Wauna) 1 19164833 L 266.6 21.5 +40.8 15 9.7e-08 120 7.7e-0
OR0001074 M19EC Pope & Talbot, Inc. Halsey 1 776749 259184 116.1 7.0 11.58 30 5.5€-08 82 1.5E-0
OR0020834 M76ECO Boise Cascade Corp. St. Helens &H 18349308 L 333.4 21.5 35.09 22 1.2€-07 100 5.5€-0
OR0020834 M76ECO Boise Cascade Corp. St. Helens &L 18349308 L 333.4 21.5 35.09 22 1.2€-07 100 5.5€-0
WA0000078 M53EC Longview Fibre Co. Longview 38 19164833 L 454.7 21.5 62.5 4.6 ND 4.5-08 57 5.6E-0
WA0000124 M4SECI-L  Weyerhaeuser Co. Longview 1 19164833 L 536.8 21.5 53 8.5 7.1E-08 21 1.86-0
WAC000124 M4SEC-L Meyerhaeuser Co. Longview 1 19164833 L 536.8 21.5 53 10 8.4E-08 37 3.1E-0
WA0000256 M32EC James River Corp. Camas 3E ND N 614.0 16.0 58 0 Na 0 160 1.5€-0
WAD000621 MBOEAC Scott Paper Co. 1 Everett 20 E2D 2 251.1 10.0 29.9 7.5 N80 3.5e-08 29 1.4E-0
HAG000621 MBOEBC Scott Paper Co. 2 Everett 20 E20 4 251.1 10.0 29.9 8.3 ND 3.9€-08 2.6 WD 1.2€-0
WA0000795 M12EC 11T-Rayonier, Inc. Port Angeles 2A 563140 L 692.3 10.0 36 22 1.2E-07 36 2.0E-0
WAO0C00809 M4EC Weyerhseuser Co. Cosmopol is 2A 13905 L 416.2 10.0 22 9.7 3.4E-08 400 1.4E-0
WA0000850 M81EC Simpson Paper Co. Tacoma 26 ND N 192.1 97.6 28.8 0 Na 0 27 1.2€-0
WA0000850 MB1ECY Simpson Paper Co. Tacoma 2E ND N 192.1 97.6 28.8 0 Na 0 22 1.0E-0
WADOO00850 MB1ECX Simpson Paper Co. Tacoma 2E ND N 192.1 97.6 28.8 0 NQ 0 26 1.26-0
WAD000850 MB1ECXX Simpson Paper Co. Tacoma 2E ND N 192.1 97.6 28.8 0 Na 0 26 1.2e-0
WA0001091 M6OECT Georgia-Pacific Corp. 8ellingham 28 578783 418 563.8 10.0 37 5.3 %D 3.1€-08 840 4.9€E-0
WAG003000 M79EC Weyerhaeuser Co. Everett 2A 66047 2039 78.5 10.0 22 33 1.1€-07 260 9.0£-0
WADO03077 M33EC 1TT-Rayonier, Inc. Roquiam 2A 60043 2039 333.7 10.0 20 23 7.3e-08 8.6 2.7e-0
WAD003697 MSSEC Boise Cascade Corp. Waltlula 1 14577506 L 393.3 10.0 20 360 1.1E-06 7500 2.4E-0

.............................

; Legerds of enalysis group 1D codes and error codes are on the next page.

3 The default value is 10 mg/l for dischargers to open waters.
ND = Nondetection, the concentration shown is the detection limit. NQ = Nonquantifiable.
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Legends for Analysis Group and Special Status Codes

Analysis Group

1

2A

28

2CH

2CL

2D

2E

3A

38

3C

30

3t

4H

4

Calculations based on stream flow in cubic feet/sec. All effluent sample concentrations above detection limits.
Calculations based on the dilution ratio at the edge of the zone of finitial dilution. All effluent sample
concentrations were above detection limits.

Calculations based on the dilution ratio at the edge of the zone of inittal dilution. 2,3,7,8-1CDD concentrations
in effluent samples were below detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution.
a POTW assuming of 75X pollutant removal.
otherwise.

Indirect discharge through
Effluent sample concentrations were above detection limits unless noted

Calculations based on the dilution ratio at the edge of the zone of initial dilution.
8 POTW assuming of 98X pollutant removal.
noted otherwise.

Indirect discharge through
Effluent sample chemical concentrations above detection Vimits unless

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but such a ratio
is not available. Effluent sample concentrations were above detection 1imits unless noted otherwise.

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but chemical
concentrat ions were not quantifiable for 2,3,7,8-TCOD and/or 2.3,7,8-TCDF. These samplies might be re-analyzed and
data might become available.

Calculations could be based on stream flow in cubic feet/sec, but effluent sample concentrations were not
quantifiable for 2,3,7,8-TCDD and/or 2,3,7,8-TCDF.

Calculations based on stream flow in cubic feet/sec. 2.3,7.8-TCDD concentrations in effluent samples were below
detection limits.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-TCDF concentrations in effluent samples were below
detection limits. '
Calculations based on stream flow in cubic feet/sec. 2,3,7.8-TCOD and 2,3,7.8-TCOF concentrations in effluent
samples were below detection limits.

Calculations could be based on stream flow in cubic feet/sec, but concentrations in effluent samples were not
quantifiable for 2,3,7.8-TCDD and/or 2.3.7.8-1COF. These samples might be re-analyzed and data might become
available.

Calculations based on stresm flow in cubic feet/sec.

Indirect discharge through a POTW assuming of 75X pollutant
removal.

Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations based on stream flow in cubic feet/sec.

Indirect discharge through a POTW assuming of 98% pollutant
removal.

Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on stream flow in cubic feet/sec, but flow data was not available.

Special Status Codes

[

Concentration of Total Suspended Solids in effluent samples was not
available.

Drinking water calculations were not done because the receiving water is
either marine or estuarine or is not designated for drinking water use.

The EXAMS I1 model failed to run for this data record.

A stream flow rate was not available.

A value for Jow stream flow (7Q10) was not available.

Concentrations in effluent samples were not quantifiable for 2,3,7.8-
1C0D and/or 2,3,7,8-TCOF. These samples might be re-analyzed and data
might become available.

A plant effluent flow rate was not available.

Concentrations in effluent samples were not quantifiable for 2,3,7,8-
TCOD and/or 2,3,7,8-TCOF.

Concentration of Total Suspended Solids in receiving water was not
available.

A dilution ratio was not available for the edge of the zone of initial
dilution



Table C.2

Default Parameters Entered in EXAMS Ii

Ecosystemn Location Parameters

par. name parameter description parameter value
ECONAM Environment name (1-50 char) BOILERPLATE
LAT Geographic latitude (deg. & tenths) 40
LONG Geographic longitude (deg. & tenths) 100
ELEV Ground station elev. (m above s.1.) 200
Global Parameters .

par. name parameter description parameter value

OXRAD Oxidant radical concent. (moles/L) 0
RAIN Rainfall (mm/month) 100
CLOUD Cloudiness (tenths) 3
OZONE Ozone content of atmosphere (cm NTP) 0.2
RHUM Relative humidity (%) 50
ATURB Atmospheric turbidity (km) 2
AIRTY Alr mass type (R,UMor T) R
Physical Geometry for Compartment #1, TYPE="L"

par.name parameter description parameter value
LENG Length (m) 5000

WIDTH Width (m) 9.6
DEPTH Average vertical depth (m) 0.66
Physical Geometry for Compartment #2, TYPE="B"

par. name parameter description parameter vaiue
LENG Length (m) 5000

WIDTH width (m) 9.6

DEPTH Average vertical depth (m) 0.05
Dispersive Transport between Compartments *1* and "2

par. name parameter description parameter value
DsP Dispersion coefficient (m2/hr) 0.00001
Dispersive Transport between Compartments “1* and *0”

par. name parameter description parameter value
DsP Dispersion coefficient (m2/hr) 200000
Hydrologic Parameters for Compartment #1, TYPE="L"

par. name parameter description parameter vaiue
NPSFL Non-paint source flow (m3/hr) 0
NPSED Non-point source sediment (kg/hr) 0
EVAP Evaporation (mm/month) 100

Hydrologic Parameters for Compartment #2, TYPE="B"

par. name parameter description parameter value
SEEPS Seepage flow (m3/hr) 0
Miscellaneous Environ. Parameters for Compartment #1, TYPE="L"

par. name parameter description parameter value
FROC Fraction organic carbon on seds. (-) 0.01

CEC Cation exchange cap. (meq/100g dry) 0
AEC Anion exchange cap. (meq/100g dry) 0
Sediment Properties for Compartment #2, TYPE ="B"

par. name parameter description parameter value
BULKD Bulk density of benthic sed. (g/cm3) 1.8
PCTWA Percent water in benthic sed. (%) 137
FROC Fraction organic carbon on seds. (-) 0.01

CEC Cation exchange cap. (meq/100g dry) 0
AEC Anion exchange cap. (meq/100g dry) 0

C6



Table C.2 (Cont.)
Default Parameters Entered in EXAMS [l

Sediment Properties for Compartment #1, TYPE="L"

par. name parameter description parameter value

TCEL Temperature of compt. (deg. C) 15
PH pH of compartment (-) 7
POH pOH of compartment (-) 7
REDAG Reducing agents conc. (moles/L) 0
DOC Dissolved organic carbon (mg/L) 1
DFAC Distribution factor (-) 1.19
DISO2 Dissolved oxygen conc. (mg/L) 8
KO2 Oxygen exchange const. (cm/hr) 3
WIND Wind speed (m/sec) 0.5
CHL Chlorophylis + pheophytins (mg/L) 0.0001
BACPL Bacteriopiankton pop. den. (cfu/mi) 10000
PLMAS Planktonic biomass (mg(dry wt)/L) 0.0016667
Miscelianeous Environ. Parameters for Compartment #2, TYPE="B"

par. name parameter description parameter value
TCEL Temperature of compt. (deg. C) 15
PH pH of compartment (-) 7
POH pOH of compartment (-) 7
REDAG Reducing agents conc. (moles/L) 0
00C Dissaived organic carbon (mg/L) 1
BNBAC Benthic bacteria pop. (cfu/100g dry) 0
BNMAS Biomass of small benthos (g(dry)/m2) 20



Table C.3

Chemical/Physical Property Values

For 2378-TCDD:
Parameter Value
Molecutar Weight (MWT) B 3.22E +02
Vapor Pressure - Torr (VAPR) 7.40E-10
Henry's Law Constant (HENRY) 2.10E-06
Octanoi-Water Partition Coefficient (KOW) 5.01E+06
Partition Caefficient - Org. Carbon (KOC) 1.80E +07
Solubility - mg/L (SOL) 1.93E-05
Partition Coefficient - Biomass (KPB) 5.20E +05
For 2378-TCDF:
Parameter Value
Molecutar Weight (MWT) 3.06E +02
Vapor Pressure - Torr (VAPR) 9.21E07
Henry’'s Law Constant (HENRY) 1.80E-02
Octanol-Water Partition Coefficient (KOW) 6.60E +05
Partition Coefficient - Org. Carbon (KOC) 4.10E+05
Solubitity - mg/L. (SOL) 2.00E-05
8.28E+04

Partition Coefficient - Biomass (KPB)

. cs8



APPENDIX D



1-d

COMPANY

Region 1
Georgia-Pacific Corp.
International Paper Co.
Lincoln Pulp and Paper
James River Corp.

Boise Cascade Corp.
Scott Paper Co.

Scott Paper Co.

Scott Paper Co.

James River Corp.

James River Corp.
Region II

International Paper Co.
International Paper Co.

Finch & Pruyn & Co., Inc.

Region II1I

Westvaco Corp.
Westvaco Corp.
Penntech Papers, Inc.
Penntech Papers, Inc.
Appleton Papers, Inc.
P.H. Glatfelter Co.
Procter & Gamble Co
International Paper
International Paper
Chesapeake Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Union Camp Corp.
Region IV

Champion International

3
3

Container Corp. of America
_Boise Cascade Corp.

Boise Cascade Corp.
International Paper Co.
Scott Paper Co.

Gulf States Paper Corp.
International Paper Co.
Kimberly-Clark Corp.

CITY

Wood land
Jay
Lincoln
01d Town
Rumford
Westbrook
Hinck ley
Hinck ley
Berlin
Berlin

Ticonderoga
Ticonderoga
Glen Falls

Luke

Luke
Johnsonburg
Johnsonburg
Roaring Springs
Spring Grove
Mehoopany
Erie

Erie

West Point
Covington
Covington
Covington
Covington
Franklin

Court land
Brewton
Jackson
Jackson
Mobile
Mobile
Demopolis
Selma

Coosa Pines

In-stream Contaminant Concentrations

SAMPLEID

M17EC
RG1-86388
M11EC
M8EC
M82EC
M30EC
M61EC
MB1EC]
BMBIEC
M89EC

MIEC
MIEC]
M41EC

M62EC
M62EC
M57EAC
M57e8C
M13EDO
M64EC20
M42EC
M103ECX
M103ECX
M74EC140
BM28EC
M28EC
M28EC1
M28EC2
UCF1000

M40EC
M67EC
M65EC
M65EC]
M71EC
M26EC210
M101EC
M88EC
M36EC

Appendix D.

NPDES
NUMBER

MEQ001872
MEQ001937
ME0002003
ME0002020
MED002054
ME0002321
ME0021521
ME0D21521
NH0000655
NH0000655

NY0004413
NY0004413
NY0005525

MD0021687
MD0021687
PADDD2143
PAD002143
PAD008B265
PA0008869
PAQ008885
PA0026301
PA0026301
VAD003115
VAD003646
VAD003646
VAD003646
VAD003646
VAD004162

AL0000396
AL0002682
AL0002755
AL0002755
AL0002780
AL0002801
AL0002828
AL0003018
AL0003158

GR
IDg

b Pt pud pmt Pt b et b b Pt

w N
oO>>

G () W e W) &
@ o m @or X

2CH
eCL

3B
38

2A
3C

Gt ot s b ot s P

TCOD TCDF
NON- NON-
DETE DETE
ECT® ECT
ND ND
ND
ND
ND
ND
ND
ND

ND

in pg/1

SIMPLE DILTUTION

TCDD
CONC.

.31E-01
.69E+00
.10E-02
.15€-01
.84E+00
.43e-01
.31E-01
.56E-01
.15€-01
.47€-01

N e e (W) e e (D e e

—

.00E+00
1.33€+00
.48E-02

w

.81E-01
.04E-02
.42E-02
.36E-01
.68E-01
.92€-01
.11E-03
(24
74
.66€-01
.26E-01
.13€+01
.07E+00
.42E+00
.44E+01

NWWNHOoOWW

PN s PO DD

.66E-01
.43E-01
.53E-01
.46£-01
.74E-01
.88E-02
.10E-01
.30E-01
.73e-01

WNRWEN &WW—

TCDF
CONC.

OO W WD &

.81E-01
.09E+00
.70E-01
.82e-01
.74E+00
.53e-01
.17E-01
.20E-01
.73E-01
.52e+01

& =t QD = D 00O W =

.33E+00 3
.89E+00 4.
.28€-02 2

178400 1
.32E-02 8
.B4E-01 2
.58E+00 5.
.21E400 6
L14E400 1
.95E-03 2
(¥4
(¥4
.19E+00
.89E+00
.16E+01

.56E+01
.55€+01

.31E-01 S
.64E-01 1
.01E+00 1
.34E400 1
.33E+00 8.
.21E-01 2
.98E-01 8
.80€-01 5
.89E-01 8.

2
1
6
.05E+01 3.
4
9

EXAMS

WATER COLUMN

TCOD TCOF

CONC. CONC.
.00E-01 4.75E-01
.21E-01 7.91E+00
.95€-02 3.65E-01
.77E-02 3.78E-01
.33E-01 8.54E+00
.80E-01 6.19E-01
.08E-02 5.06E-01
.41€-02 8.03E-01
.25E-01 7.53E-01
.33E-01 1.48E+01
.39e-01 7.54E+00
51E-01 8.04E+00
.00E-02 1.24E-02
.11E-01 1.05E+00
.84E-03 8.41E-02
.80E-02 2.24E-01
38E-02 1.35E+00
.68E-02 8.08E-01
.30E-01 4.12E+00
.35E-03 2.84E-03

tz EZ

(¥4 £z
.44E-01 4.65E+00
.25E-01 1.76E+00
.24E+00 5.72E+01
12E-01 1.90E+01
.16E-01 1.45E+01
.11E400 2.55E+01
.92E-02 7.03E-01
.69E-01 9.00E+00
.24E-01 1.92E+00
.S7E-01 2.24E+400
41E-02 2.22E+00
.74E-02 1.15E-01
.93E-02 6.82E-01
.376-02 8.18E-01
76E-02 7.27€E-01



¢a

COMPANY

James River Corp.
Alabama River Pulp
Alabama River Pulp
Alabama River Pulp
ITT-Rayonier, Inc.
Buckeye Cellulose
Champion International
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Georgia-Pacific Corp.
St. Joe Paper Co.

St. Joe Paper Co.
Gilman Paper Co.
Federa] Paper Board Co.
ITT-Rayonier, Inc.
ITT-Rayonier, Inc.
Brunswick Pulp and Paper
Brunswick Pulp and Paper
Buckeye Cellulose
Westvaco Corp.
Willamette Industries
International Paper Co.
International Paper Co.
International Paper Co.

Leaf River Forest Products
Leaf River Forest Products

Champion International
Weyerhaeuser Co.
Weyerhaeuser Co.
Federal Paper Board Co.
International Paper Co.
International Paper Co.
Bowater Corp.

Union Camp Corp.

Mead Corporation
Bowater Corp.

Region V

Mead Corporation

Scott Paper Co.

Scott Paper Co.

CITY

Butler
Claiborne
Claiborne
Claiborne
Fernandina Beach
Perry
Cantonment
Panama City
Panama City
Panama City
Panama City
Palatka
Port St. Joe
Port St. Joe
St. Marys
Augusta
Jesup

Jesup
Brunswick
Brunswick
Oglethorpe
Wickliffe
Hawesville
Natchez
Moss Point
Moss Point
New Augusta
New Augusta
Canton

P lymouth
New Bern
Riege Iwood
Georgetown
Georgetown
Catawba
Eastover
Kingsport
Calhoun

Escanaba
Muskegon
Muskegon

Appendix D. (continued)

SAMPLEID  NPDES
NUMBER
MI6EC AL0003301
M21EC AL0025968
M21€EC1 AL0025968
M21EC2 AL0025968
MSOEC FL0000701
MS1ECO FL0000876
CP1000 FL0002526
M102EAC FL0002631
M102EAC FL0002631
M102EBC FL0002631
M102EBC FL0002631
M24EC FLO002763
M94EC1 FL0020206
M34EC] FL0020206
MSSEC GA0001953
M83EC GA0002801
M84EAC GA0003620
M84EBC GA0003620
" M87EC GA0003654
M87EC1 GA0003654
M22EC10 GAQQ49336
M78EC KY0000086
M63EC KY0001716
MS7EC MS0000213
M34EC M50002674
M34EC MS0002674
BM35SEC30 MS0031704
M35SEC30  MS0031704
M47G100-500NC0000272
M86ECO NC0000680
M6EC NC0003191
M16EC NC0003298
M70EC SC0000868
M70ECL SC0000868
M23EC $C0001015
M33EC SCoo3s121
M73EC TN0001643
M7SEC TN0002356
ML802 M10000027
M32€C M10027391
M32EC M10027391

GR
1D

P D bt st s

3B

2CH
2CL
2CH
2CL

2CH

TCOD TCOF
NON- NON-
DET: DET:
NG

ND
ND
ND

ND

ND
ND ND

ND ND

ND
ND
ND

SIMPLE DILTUTION

TCDD
CONC.

00 LN ™ B N3 G U 4t GO A ) bt bt S U b LD B e bt L) L) bt et et 0 (O = (D = PO R N = 2 (D WO

—— g

.70E-01
.48E-02
.25€-02
.06E-01
.40E-01
.59E+01
.86E+00
.10E-02
.68E-03
.45E-02
.38E-03
.41E+00
.39E+00
.11E-01
.91E-01
.15E-01
.13t-01
.00E-01
.36E+00
.36E+00
.41E-02
.85E-03
.82E-03
.59E-03
.00E+00
.60E-01
.32E+00
.35€+00
.83E+00
.20E+01
.32E+00
.238-01
.20E+02
L45E+02
.32e-01
.09E-02
.94E-02
L17E-02

.38€-01
.61E-02
.29€-03

TCOF
CONC.

8.46E-01
5.78£-01
5.78€-01
4.85E-01
7.00E-01
7.69E+01
1.97E+01
3.95E-02
3.16€-03
9.00€E-02
7.20E-03
2.24E+01
1.00E+01
3.18E-01
1.00€+00
3.37e-01
5.48E-02
2.09E-01
3.09E+00
2.27E+00
1.91E-01
1.65€-02
1.32€-03
3.24E-02
2.30E+01
1.84E+00
1.67E+00
6.86E+00
1.36E+00
4.00E+02
5.38E+00
1.14E+00
8.00E+02
7.50E+02
7.55€-01
1.88E-01
4,36E-01
6.61E-02

4.41E+00
1.61E-01
1.29€-02

EXAMS

WATER COLUMN

TCDD
CONC.

TCDF
CONC.

8.92£-02 8.02E-01

.96E-02
.89E-02
.32E-02
.93£-02
.04E+01
.26E+00
.37€-03
.90E-04
.21E-02
.69€E-04
.30E+00
cD
€D
.68E-02
.58E-02
.26E-01
.21E-01
.97E-01
.22E+00
.T4E-02
3
.BOE-04
£

.20E+00
.56E-02
.21€-01
.07E+00
.07€+00
.37€+401
.32€-01
.50€-01
.30E+01
.35E+01
.52€-01
.86E-02
.89€-02
.23E-02

.20E-01
.31€-03
.65E-04

5.
5.50E-01
4.62E-01
6.62E-01
7.69E+01
1.55E+01
3.
2
8
6
2

- W oww

1.

Q) Batm TN N e D e N

4.
.56E-01
.24E-02

S0E-01

72E-02

.98E-03
.48E-02
.79E-03
.45E+01

co
b

.70E-01
.25E-01
.34E-02
.03t-01
.02£+00
.97€-01
.82e-01

E
08E-03
E

.02E+01
.61E+00
.58E+00
.47E+00
.36E+00
.96E+02
.24E+00
.62E+00
.14E+02
.69E+02
.41€-01
.75€-01
.17€-01
.48E-02

38E+00



COMPANY

Champion International
Potlatch Corp.

Potlatch Corp.

Boise Cascade Corp.

Mead Corp.

Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
James River Corp.
Pentair, Inc.

Wausau Paper Mills Co. 1
Wausau Paper Mills Co. 2
Nekoosa Papers, Inc.
James River Corp.

James River Corp.
Weyerhaeuser Co.

Badger Paper Mills, Inc. -

Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
Consolidated Papers, Inc.
Region VI
Georgia-Pacific Corp.
International Paper Co.
Nekoosa Papers, Inc.
Potlatch Corp.

Pot latch Corp.

James River Corp.
Georgia-Pacific Corp.
Georgia-Pacific Corp.
International Paper Co.
Boise Cascade Corp.
International Paper Co.
International Paper Co.
Champion International
Temple-Eastex, Inc.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Champion International
Region VIII

Stone Container Corp.

Appendix D. {continued)

CITY : SAMPLEID  NPDES GRP TCDD TCOF
NUMBER ID* NON- NON-

DETé DETE
ECT® ECT

Quinnesec Q14E MI0042170 1

Cloquet M38ECO MN-~-=--- 4H

Cloquet M38ECO MN--=ee- 4L

International Falls DE020922 MN0001643 1

Chillicothe DE026013 0DHODDA481 3B ND

Peshtigo M46EBC W10000663 1

Peshtigo M46EBCX W10000663 3B ND

Green Bay M72EAC wW10001261 1

Park Falls M25EC wW10003212 3B ND

Brokaw M54EC W10003373 " 3B ND

Brokaw M54ECX W10003379 3D ND ND

Nekoosa & Pt. Edwards M77EC W10003620 1

Green Bay M72EBC W10020991 4H ND

Green Bay M72EBC Wi0020931 4L ND

Rothchild M29EC w10026042 1

Peshtigo M46EAC WI10030651 4H

Peshtigo M46EAC W10030651 4L

Peshtigo M46EACXK W10030651 4H ND

Pesht igo M46EACX Wi003065% 4L ND

Wisconsin Rapids 21 Wi0037991 3D ND ND

Crosset M68EC ARO001210 1

Pine Bluff M51EC AR0001970 1

Ashdown M20EC AR0002968 1

McGhee M18EC AR0035823 4H

McGhee M18EC ARD035823 4L

St. Francesville M52EC LA0003468 1

Zachary M1EC LA0005258 3A NQ

Zachary M1ECX LA0005258 1

Bastrop M85SEC LAO0O7561 5

Deridder M58EC LA0007927 1

Texarkana MISEC TX0000167 1

Texarkana MI9EC] TX0000167 1

Lufkin DF024512 TX0001643 3D ND ND

Evadale M3EC TX0003891 1

Pasadena M2EC TX0006041 3E NQ

Pasadena M2EC TX0006041 3E NQ

Pasadena M2EC TX0006041 3E NQ

Houston M15EC TX0053023 28 NO

Missoula M27EC MT0000035 3C ND

PN U et DD B et e () b e DN WD L

— —i o &N

H W

9.
9.
.55€-03
.49€E-01
.46E-01
.68E-02
.87E-03
.70E-02
.02€-02
.24€-02
.45E-02
.93E-01
.50€-03
.20E-04
.64€-02
.22E-02
.78€-03
.26E-03
.81E-04
.36E-01

1C00
CONC.

34E-02
43€-02

.74E+00
.77€-01
.10E-01
.13e-04
-10E-05
.03E-02

Q
.85€-02

F

126400
. S4E+00
.52E+00
.56E-01
.80E+00

.25E-01
.10E-02

SIMPLE DILTUTION

TCOF
CONC.

6.85E-01
1.81E-01
1.45€-02
6.39E+00
2.54E+00
4.10E-01
4.84E-01
3.16£-01
1.07E-01
8.27£-02
6.20E-03
4.75E+00
1.03€-02
8.21E-04
9.28E-02
6.35E-01
5.08E-02
3.86E-01
3.09E-02
1.64E-01

1.06E+01
4.77E+00
1.40E+00
1.28E-03
1.03E-04
4.02E-02

Q
3.46E-01
F

1.01£+01
8.41E+00
8.60E+00
4.56E-01
5.45E+00

N

N

N
2.58E+401

1.35E-02

EXAMS
WATER COLUMN

TCOD
CONC.

TCOF
CONC.

5.79E-02 6.66E-01

5.
4.
.11E-01
.33E-01
.90€-03

@ NN

62E-02
50E-03

£

.63€-02
.33E-02
.46E-03
.70E-03
.78E-01
.27E-04
.42E-05
.43E-02
.19€-02
.51E-04

t
E

.07€-01

.29E-01
.21E-01
.14E-02

"mTmommm

.14g-01
.38E-01
.31E+400
.54E-01
.10E+00

.88E-01
.57E-03

o & oo W

.75€-01
.40E-02
.29E+00
.47E+00
.75E-01

E
.96€E-01
.37E-02
.02€-02
.02E-03
.63E+00
.57E-03
.66E-04
.96E-02
.84€E-01
.67E-02

3

E
.59E-01

.01E+01
.65E+00
.20E+00

MmMmommm

.03E+00
.02E+00
.55E+00
.05€-01
.42E+00
N
N

N
.95E+01
.24E-02
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Appendix D. (continued)

COMPANY cITY SAMPLEID  NPODES GRT TCDD TCOF | SIMPLE DILTUTION EXAMS
NUMBER ID" NON- NON- WATER COLUMN
DET§ DETE
ECT™ ECT TCOD TCDF TCDD TCDF
CONC. CONC. CONC. CONC.
Region IX
Stone Container Corp. Snowf lake M100EC AZ------- 20 (¥4 EZ (74 EZ
Simpson Paper Co. Anderson MIBEC CA0004065 1 1.79€+00 6.01E+01 8.08E-01 5.85E+01
Gaylord Container Corp. Antioch M106EC CA0004847 5 F F F F
Simpson Paper Co. Fairhaven M43ECO CA0005282 2A 2.17E+00 1.43E+01 7.69E-01 1.36E+01
Louisiana Pacific Corp. Samoa M70EC10 CA0005894 2A 9.71E-01 4.64E+00 3.42€-01 4.39E+00
Region X
Alaska Pulp Corp. Sitka M5EC-1 AK0000531 2B ND 5.50£-01 4.57E+00 1.89E-01 4.18E+00
Ketchikan Pulp & Paper 1 Ketchikan M31EAC AK0000922 2B ND ND 1.08E-01 8.55E-02 3.83E-02 8.13E-02
Ketchikan Pulp & Paper 2 Ketchikan M31EBC AK0000922 2A 1.36€+00 6.55€-01 4.90E-01 6.29E-01
Potlatch Corp. Lewiston M56EC 100001163 1 1.06E-01 5.36E-01 2.14E-02 4.37E-01
Potlatch Corp. Lewiston M56EC1 ~ 1D0001163 1 1.18E-01 4.76E-01 2.38E-02 3.89E-01
James River Corp. Clatskanie (Wauna) 8637-4645 OR0000795 1 5.03E-03 4.03E-D2 ED ED
Pope & Talbot, Inc. Halsey MI19EC OR0001074 1 7.06E-02 1.93E-01 3.11€-02 1.87E-01
Boise Cascade Corp. St. Helens M76ECO 0OR0020834 4H 1.66E-03 7.54E-03 ED ED
Boise Cascade Corp. - St. Helens M76ECO O0R0020834 4L 1.33E-04 6.03E-04 ED ED
Longview Fibre Co. Longview M53EC WAD000078 3B ND 1.18£-03 2.93E-02 ED ED
Weyerhaeuser Co. Longview M4SECI-L  WA0000124 1 3.71E-03 9.15€-03 £ED €D
Weyerhaeuser Co. Longview M45EC-L WA0000124 1 4.36E-03 1.61E-02 €D ED
James River Corp. Camas M32EC WA0000256 3E NQ ND ND ND ND
Scott Paper Co. 1 Everett MBOEAC WA0000621 2D ND £2D EZD EZD EZD
Scott Paper Co. 2 Everett MBOEBC WA0000621 2D ND ND EZD EZD EZD EZD
[TT-Rayonier, Inc. Port Angeles M12EC WAQ000795 2A 2.20E-01 3.60E-01 7.87E-02 3.46E-01
Weyerhaeuser Co. Cosmopolis M4EC WA0000809 2A 1.94€+00 8.00E+01 6.50E-01 7.10E+01
Simpson Paper Co. Tacoma MB1EC WA0000850 2E NQ ND ND ND ND
Simpson Paper Co. Tacoma MB1ECL WA0000850 2E NQ ND ND ND ND
Simpson Paper Co. Tacoma MB1ECX WA0000850 2E NQ ND ND ND ND
Simpson Paper Co. Tacoma MBIECXX WAQ000850 2t NQ ND ND ND ND
Georgia-Pacific Corp. Bellingham M60EC1 WA0001091 2B ND 2.65E-02 8.40E+00 9.38E-03 8.00E+00
Weyerhaeuser Co. Everett M79EC WA0003000 2A 1.65E+00 1.30E+01 6.15E-02 1.30E+00
{TT-Rayonier, Inc. Hoquiam M33EC WA0003077 2A 1.156+00 4.30E-01 4_01E-01 4.02E-01
Boise Cascade Corp. Wallula M66EC WA0003697 1 7.79E-02 1.62E+00 2.25E-02 1.26E+00

1 Legends of analysis group 10 codes and error codes are on the next page.

2 ND = Not detected in the effluent samples. In-stream concentration estimates are based on 1/2 the detection limit in the effluent sample.
NQ - Nonquantificable

3 a.k.a. Hammermill Papers.
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Legends for Analysis Group and Special Status Codes

Analysig Group

1
2A

28

2CH

2ct

2D

2t

3A

38

3C

30

3t

4H

4t

Calculations based on stream flow in cubic feet/sec. A1l effluent sample concentrations above detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. A1l effluent sample
concentrat ions were above detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilutfon. 2,3,7.8-1CDD concentrat lons
in effluent samples were below detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. Indirect discharge through

a POV assuming of 75X pollutant removal. Effluent sample concentrations were above detection limits unless noted
otherwise.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. Indirect discharge through
a POTW sssuming of 98X pollutant removal. Effluent sample chemical concentrations above detection 1imits unless
noted otherwise.

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but such a ratio
1s not available. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on the dflution ratio at the edge of the zone of {nitfal dtlution, but chemical
concentrations were not quantifiable for 2,3,7,8-TCDD and/or 2,3,7,8-1CDF. These samples might be re-analyzed and
data might become available.

Calculations could be based on stream flow in cubic feet/sec, but effluent sample concentrations were not
quantifiabie for 2,3,7,8-TCOD and/or 2,3,7,8-TCOF.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-TCDD concentrations in effluent samples were below
detection limits.

Calculations based on stream flow In cubic feet/sec. 2,3,7,8-TCOF- concentrations in effluent samples were below
detection limits.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-1CDD and 2,3,7,8-TCDF concentrations in effluent
samples were below detection limits.
Calculations could be based on stream flow in cubic feet/sec, but concentrations in effluent samples were not

quantifiable for 2,3,7,8-1CDD and/or 2,3,7,8-TCOF. These samples might be re-analyzed and data might become
available.

Calculations based on stream flow in cubic feet/sec. Indirect discharge through a POTW assuming of 75% pollutant
removal. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations based on stream flow in cubic feet/sec. Indirect discharge through a POTW assuming of 98% pollutant
removal. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on stream flow in cubic feet/sec, but flow data was not available.

Special Status Codes

[

Concentration of Total Suspended Solids in effluent samples was not
available.

Drink ing water calculations were not done because the receiving water {s
either marine or estusrine or is not designated for drinking water use.

The EXAMS 11 model failed to run for this data record.

A stream flow rate was not available.

A value for low stream flow (7Q10) was not available.

Concentrations in effluent samples were not quantifiable for 2,3.7,8-
1C0D and/or 2,3.7.8-1CDF. These samples might be re-analyzed and data
might become available.

A plant effluent flow rate was not available.

Concentrations in effluent samples were not quantifiable for 2,3.7,8-
TCOD and/or 2,3,7,8-TCOF.

Concentration of Total Suspended Solids in receiving water was not
available.

A dilution ratio was not available for the edge of the zone of fnitial
dilut fon
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COMPANY

Region 1
Georgia-Pacific Corp.
International Paper Co.
Lincoln Pulp and Paper
James River Corp.

Boise Cascade Corp.
Scott Paper Co.

Scott Paper Co.

Scott Paper Co.

James River Corp.

James River Corp.
Region 11

International Paper Co.
International Paper Co.
Finch & Pruyn & Co., Inc.
Region 111

Westvaco Corp.

Westvaco Corp.

Penntech Papers, Inc.
Penntech Papers, Inc.
Appleton Papers, Inc.
P.H. Glatfelter Co.
Procter & Gamble Co.
International Paper3
International Paper
Chesapeake Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Union Camp Corp.
Champion International
Container Corp. of America
Region 1V

Boise Cascade Corp.
Boise Cascade Corp.
International Paper Co.
Scott Paper Co.

Gulf States Paper Corp.
International Paper Co.
Kimberly-Clark Corp.

Appendix E.

In-stream Contaminant Concentrations for Low (7Q10) Flow Conditions Calculated

ciy

Woodland
Jay
Lincoln
old Town
Rumford
Westbrook
Hinckley
Hinckley
Berlin
gerlin

Ticonderoga
Ticonderoga
Glen Falls

Luke

Luke
Johnsonburg
Johnsonburg
Roaring Springs
Spring Grove
Mehoopany
Erie

Erie

West Point
Covington
Covington
Covington
Covington
Franklin
Courtland
Brewton

Jackson
Jackson
Mobile
Mobile
Demopol is
Selma
Coosa Pines

NPOES
NUMBER

ME0001872
ME0001937
MED002003
ME0002020
MEG002054
ME0002321
ME0021521
ME0D21521
NH0000655
NH0000655

NY0004413
NY0004413
NY0005525

MD0021687
MD0021687
PA0002143
PA0002143
PADG0B265
PA0008869
PA0008885
PA0026301
PA0026301
VAC003115
VA0003646
VA0003646
VA0003646
VA0003646
VA0004162
AL0000396
AL0002682

AL0002755
AL0002755
AL0002780
AL0002801
AL0002828
AL0003018
AL0003158

by Simple Dilution Only

SAMPLEID GRP TCDD TCDF

ID NON- NON-
DET- DET-

M17€C 1

RG1-86388 1

M11EC 1

MBEC 1

M82EC 1

M30EC 1

M61EC 1

MSI1ECY 1

BMB9EC 1

MB9EC 1

M9EC 2A

M9ECY 2A

M41EC 30 ND ND

M62EC 4H

M62EC 4L

M57EAC 38 WD

M57EBC 1

M13EDO 38 N

M64EC20 38 ND

M42EC 38 N0

M103ECX 2CH

M103ECX 2cL

M74EC140 1

BM28BEC 38 ND

M2BEC 1

M28EC1 38 ND

M28EC2 1

UCF1000 1

M4OEC 2A

M&TEC 3c ND

MSSEC 1

M65ECY 1

M71EC 1

M26EC210 1

M101EC 1

MBBEC 1

M36EC 1

7010 TCDD

FL CONC.

(m”/he)  (pafl)
ECTi Eg$é

46505 4.92e-01
159313 3.35E+00
272426 1.93-01
336516 2.90€E-01
145469 3.63E+00

19420 8.42E-01
165969 3.70E-01
165969 4.39E-01

90931 4.98€-01

90931 1.73E+00

39755 1.00E+00
39755 1.33E+00
49248 1.80E-01

4057 1.74E+00
4057 1.39e-01
8154 2.8%9E-01
8154 1.04£+00
1239 2.00E+00
2039 2.07e+00
55293 3.30e-02
2 4

2 4

6432 4.28E+00
9072 1.13e+00
9072 S.67E+01
9072 2.84€+00
9072 3.78e+00
4373 5.56e+01

4325625 1.66€E-01

17330 1.59E+00

160149 1.79€+00
160149 2.26E+00
714706 6.51€-01
714706 2.10E-01
91747 1.69E+00
532364 6.43€-01
182606 1.28E+00

TCOF TEQ
CONC. CONC.
(pa/l)  (pa/l)

1.81E+00 6.73E-01
1.60E+01 4.95E+00
7.83E-01 2.71£-01
9.68E-01 3.87€-01
1.736+01 5.36E+00
1.60E+00 1.00E+00
1.46E+00 5.15€E-01
2.31E+00 6.70E-01
1.79E+00 6.77€-01
3.526+01 5.24E+00

8.33e+00 1.83E+00
8.89E+00 2.22E+00
6.60E-02 1.86E-01

5.326+00 2.27€+00
4.26E-01 1.82E-01
1.19e+00 4.08E-01
6.99E+00 1.74E+00
6.55E+00 2.66E+00
1.28E+01 3.35E+00
1.90E-02 3.49€-02

Z 0.00E+00

Z 0.00E+00
2.576+01 6.85E+00
5.04E+00 1.64E+00
1.64E402 7.31E+01
5.45E+01 8.29E+00
4.16E+01 7.94E+00
5.80E+01 6.14E+01
7.31€-01 2.39E-01%
1.23E+00 1.72E+00

1.02€+01 2.81E+00
1.19E+01 3.45€+00
5.53E+00 1.20E+00
2.85E-01 2.38£-01
4.88E+00 2.17E+00
2.46E+00 B.89E-01
2.70E+00 1.55E+00



3

COMPANY

James River Corp.
Alabama River Pulp
Alabama River Pulp
Alabama River Pulp
1T1T-Rayonier, Inc.
Buckeye Cellulose
Champion International
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Georgia-Pacific Corp.
St. Joe Paper Co.

St. Joe Paper Co.
Gilman Paper Co.
Federal Paper Board Co.
1TT-Rayonier, Inc.
1TT-Rayonier, Inc.
Brunswick Pulp and Paper
Brunswick Pulp and Paper
Buckeye Cellulose
Westvaco Corp.
Willamette Industries
International Paper Co.
International Paper Co.
International Paper Co.
Leaf River Forest Products
Leaf River Forest Products
Champion International
Meyerhaeuser Co.
Weyerhaeuser Co.
Federa! Paper Board Co.
International Paper Co.
International Paper Co.
Bowater Corp.

Union Camp Corp.

Mead Corporation
Bowater Corp.

Region V

Mead Corporation

Scott Paper Co.

Scott Paper Co.

civy

Butler
Claiborne
Claiborne
Claiborne
Fernandina Beach
Perry
Cantonment
Panama City
Panama City
Panama City
Panama City
Palatka

Port St. Joe
Port St. Joe
St. Marys
Augusta
Jesup

Jesup
Brunswick

Brunswick
Oglethorpe
Wickliffe
Hawesville
Natchez
Moss Point
Moss Point
New Augusta
New Augusta
Canton
Plymouth
New Bern
Riegelwood
Georgetown
Georgetown
Catawba
Eastover
Kingsport
Calhoun

Escanaba
Muskegon
Muskegon

NPDES
NUMBER

AL0003301
AL0025968
AL0025968
AL0025968
FLO000701
FLO000876
FLO002526
FLO002631
FL0002631
FL0002631
FLO002631
FL0O002763
FL0020206
FL0020206
GAOGO1953
GA0002801
GA0003620
GA0003620
GAD003654
GAG003654
GAD049336
KY0000086
KY0001716
MS0000213
MS50002674
MS0002674
Ms0031704
Ms0031704
NC0000272
NC0000680
NC0003191
NC0003298
$C00008468
$C00008468
$C0001015
$C0038121
TND0O1643
TN0O002356

M10000027
M10027391
M10027391

Apperdix E. (continued)

SAMPLEID GRP TCOD TCDF
1D NON-
DET-

M96EC 1
M21EC 1
M21EC1 1
M21EC2 1
M9OEC 2A
M91ECO 1
cpP1000 38 ND
M102EAC 2CH ND
M102EAC 2CL ND
M102EBC 2CH
M102EBC 2CL
M24EC 2A
M94ECT 1]
M94ECI 4L
M55EC 28 ND
MB3EC 1
MBAEAC 1
MB4EBC 1
MBT7EC 2A
MB7EC1 2A
M22EC10 38 ND
M78EC 1
M63EC 30 ND ND
M9TEC 1
M34EC 2CH
M34EC 2CL
BM35SEC30 1
M35SEC30 1
M47G100-5001
MBGECO 2A
MOEC 1
M16EC 1
M70EC 2A
M70ECH 2A
M23EC 1
M93EC 1
M73EC 1
M75EC 3D ND ND
ML802 38 ND
M92EC 4H ND
M92EC 4L ND

NON-
DET-

7010 TCDD TCOF

FLgH CONC. CONC.
(m /hr2 (pgél) (pa/l)

ECT™ ECT

91747 1.44E+00 4.52E+00
514494 2.80E-01 1.70€+00
514494 2.73-01 1.70E+00
514494 3.14E-01 1.436+00
136266 1.40E-01 7.00€-01

102 2.66E+01 7.89E+01

255 5.10E+00 3.526+01
166461 2.10E-02 3.95€-02
166461 1.68E-03 3.16E-03
166461 3.45£-02 9.00€-02
166461 1.38e-03 7.20E-03
4092 9.41E+00 2.24E+01
7646 2.20E+00 1.00E+01
7646 1.76E-01 5.03E-01
101125 1.91€-01 1.00€+00
448539 1.67E-01 4.91E-01
218051 9.93e-01 1.74E-01
218051 9.52E-01 6.62E-01
172545 3.41E-01 7.73E-01
172545 1.36E-02 4.55€-02
68606 1.35E-01 5.B4E-01
10194060 1.21€-02 5.20E-02
1190666 8.73E-03 6.35E-03
13558100 1.68€-02 9.72E-02

24460 4.00E+00 2.30E+01

24460 1.60E-01 1.84E+00

62999 3.326+00 4.20E+00

62999 8.39E+00 1.726+01

6065 8.00E+00 3.84E+00

55461 3.20€+01 4.00E+02

24466 5.87E+00 2.40E+01

64630 1.79E+00 3.90E+00

4424 3.20E+02 8.00E+02
4424 2.45E+02 7.50E+02

90727 1.326+00 2.326+00

99494 2.78€-01 7.37E-01

51378 1.73E-01 1.27€+00

62286 2.77E-01 2.24E-01

17493 2.04E+00 1.22€+01
71797 3.39€-02 3.39€-01
71797 2.71E-03 2.71E-02

TEQ
CONC.
(pg/l)

1.90E+00
4.50e-01
4.43E-01
4.57e-01
2.10€e-01
3.45E+01
8.62E+00

2.50€E-02
2.00E-03
4.356-02
2.10E-03
1.16E+01
3.20E+00
2.26E-01
2.91€-01
2.16E-01
1.01E+00
1.02E+00
4.18E-01
1.82E-02
1.93E-01
1.73E-02
9.36E-03
2.65E-02
6.30E+00
3.44E-01
3.74E+00
1.01€+01
8.38E+00
7.20€+01
8.27€+00
2.18E+00
4.00E+02
3.20E+02
1.56E+00
3.526-01
3.01E-01
2.99€-01

3.26E+00
6.78E-02
5.43E-03
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Appendix E. (continued)

COMPANY cIry NPDES SAMPLEID GRP TCDD TCOF 7Q10 TCDD TCOF TEQ
NUMBER ID NON- NON- FL CONC. CONC. CONC.
DET- DET- (m /hr2 (pgél) (pg/l)  (pa/L)
ECT® ECT
Champion International Quinnesec M10042170 Q14E 1 49186 3.55E-01 2.60£+00 6.15€-01
Potlatch Corp. Cloquet MN--<----- M38ECO 4H L L L 0.00e+00
Potlatch Corp. Cloquet MN------- M38ECO 4L L L L 0.00E+00
Boise Cascade Corp. International Falls MNO0O1643 DE020922 1 5790 4.47E+01 8.196402 1.27E+02
Mead Corp. Chillicothe OH0004481 DE0O25013 3B ND 2936 9.10E-01 6.67£+00 1.58E+00
Badger Paper Mills, Inc. Peshtigo WI0000663 M4SEBC 1 6871 1.51€E-01 3.68£+00 5.19E-01
Badger Paper Mills, Inc. Peshtigo W10000663 M46EBCX 38 ND 6871 8.88€-02 4.356+00 5.24E-01
James River Corp. Green Bay WI0001261 M72EAC 1 32774 5.03E-01 2.79E+00 7.82E-01
Pentair, Inc. Park Falls W10003212 M25EC 38 ND 27942 6.98E-02 1.24E-01 8.22E-02
Wausau Paper Mills Co. 1 Brokaw WI0003379 M54€EC 38 ND 94458 2.91E-02 1.94E-01 4.86E-02
Wausau Peper Mills Co. 2 Brokew W10003379 M54ECX 30 ND WD 94458 3.40E-02 1.46E-02 3.55€-02
Nekoosa Papers, Inc. Nekoosa & Pt. Edwards W10003620 M77EC 1 123175 1.49€+00 1.20E+01 2.69E+00
James River Corp. Green Bay W10020991 M72EBC 4H ND 32774 1.37€-02 9.33e-02 2.30E-02
James River Corp. Green Bay W10020991 M72EBC 4L ND 32774 1.09E-03 7.47E-03 1.84E-03
Weyerhaeuser Co. Rothchild . W10026042 M29EC 1 109005 1.08E-01 2.15€-01 1.29€-01
Badger Paper Mills, Inc. Peshtigo W10030651 M4AGEAC 4H 6871 1.92E-01 5.48E+00 7.40€-01
Badger Paper Mills, Inc. Peshtigo WI0030651 M4GEAC 4L 6871 1.53E-02 4.38E-01 5.92E-02
Badger Paper Mills, Inc. Peshtigo WI0030651 M4GEACX 4H ND 6871 6.26E-02 3.33E+00 3.95E-01
Badger Paper Mills, Inc. Peshtigo WI0030651 M4BEACX 4L ND 6871 5.01E-03 2.66E-01 3.16E-02
Consol idated Papers, Inc. Wisconsin Rapids w10037991 21 30 ND ND 118006 6.25E-01 4.34E-01 6.69E-01
Region V1
Georgia-Pacific Corp. Crosset AR0001210 M6BEC 1 10999 3.76€+01 1.456+02 5.21E+01
International Paper Co. Pine Bluff ARO001970 M51EC 1 141422 3.28E+00 3.28E+01 6.56E+00
Nekoosa Papers, Inc. Ashdown AR0002968 M20EC 1 54497 4.11€+00 9.42E+00 5.05E+00
potlatch Corp. McGhee AR0035823 M1BEC 4H 11237198 1.71€-03 4.28E-03 2.14€-03
Potlatch Corp. McGhee AR0035823 M18EC 4L 11237198 1.37E-04 3.426-04 1.71E-04
James River Corp. St. Francesville LAO003468 M52EC 1 10289660 3.56E-02 1.39£-01 4.94E-02
Georgia-Pacific Corp. Zachary LAOD05258 MIEC 3A NG Q Q Q 0.00E+00
Georgia-Pacific Corp. Zachary LA0G005258 M1ECX 1 10294421 6.37-02 1.19E+00 1.83E-01
International Paper Co. Bastrop LA0007561 M85EC 5 163 3.17e+02 1.53E+03 4.70E+02
Boise Cascade Corp. Deridder LA0007927 M58EC 1 2416 5.54E+00 2.656+01 8.18E+00
International Paper Co. Texarkana TX0000167 M99EC 1 22804 2.72E+00 9.01E+00 3.63E+00
International Paper Co. Texarkana TX0000167 M99ECT 1 22804 3.77€+00 9.22E+00 4.69E+00
Champion International Lufkin TX0001643 DF024512 3D ND ND 153 3.32e+400 3.32£+00 3.66E+00
Temple-Eastex, Inc. Evadale TX0003891 M3EC 1 29339 2.01E+01 2.286+01 2.24E+01
Simpson Paper Co. Pasadena TX0006041 M2EC 3E NQ N N H 0.00E+00
Simpson Paper Co. Pasadena TX0006041 M2EC 3E NQ N N N 0.00E+00
Simpson Paper Co. Pasadena TX0006041 M2EC JE NQ N N N 0.00E+00
Champion International Houston TX0053023 M1SEC 28 ND 5729 8.33E-01 2.61E+01 3.44E+00
Region VIII
Stone Container Corp. Missoula MT0000035 M27EC 3c ND 54222 5.67E-02 6.95E-02 6.37€-02

Region IX
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COMPANY

Stone Container Corp.

Simpson Paper Co.

Gaylord Container Corp.

Simpson Paper Co.

Louisiana Pacific Corp.

Region X
Alaska Pulp Corp.

Ketchikan Pulp & Paper 1
Ketchikan Pulp & Paper 2

Potlatch Corp.
Potlatch Corp.
James River Corp.
Pope & Talbot, Inc.
Boise Cascade Corp.
Boise Cascade Corp.
Longview Fibre Co.
Weyerhaeuser Co.
Weyerhaeuser Co.
James River Corp.
Scott Paper Co. 1
Scott Paper Co. 2

‘ITT-Rayonier, Inc.

Weyerhaeuser Co.

Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.

Georgia-Pacific Corp.

Weyerhaeuser Co.
1TT-Rayonier, Inc.
Boise Cascade Corp.

(9841

Snowf i ake
Anderson
Antioch
Fairhaven
Samoa

Sitka
Ketchikan
Ketchikan
Lewiston
Lewiston
Clatskanie (Wauna)
Halsey

St. Helens
St. Helens
Longview
Longview
Longview
Camas
Everett
Everett
Port Angeles
Cosmopolis
Tacoma
Tacoma
Tacoma
Tacoma
gellingham
Everett
Hoquiam
Wallula

" NPDES
NUMBER

CA0004065
CA0004847
CA0005282
CA0005894

AK0000531
AK0000922
AK0000922
100001163
100001163
OR0000795
OR0001074
OR0020834
O0R0020834
WA0000078
WA0000124
WA0000124
WA0000256
WA0000621
WA0000621
WA0000795
WA0000809
WA0000850
WA0000850
WA0000850
WA0000850
WA0001091
WA0003000
WA0003077
WA0003697

Appendix E.

SAMPLED

W100EC
M98EC
M106EC
M43ECO
M70EC10

M3EC-1
M31EAC
M31EBC
M56EC
M56€C1
B637-4645
M19€EC
M76ECO
M76ECO
M53EC
M45ECT-L
M45EC-L
M32eC
MBOEAC
MBOEBC
M12EC
M4EC
MB1EC
MB1ECT
MB1ECX
MB1ECXX
ME0ECT
M79eC
M33EC
ME6EC

(continued)

GRP TCOD TCDF

ID NON-
DEY-

NON-
DET-

ND

ND

[N -N-]

7Q10 TCOD
FL CONC.
(m lhrg (pgél)
ECT™ ECT
L 4%
261080 &.60E+00
L L

149317 2.17e+00
172342 9.71E-01

22753 5.50E-01
149317 1.08e-01
49772 1.36E+00
1233491 3.11-01
1233491 3.46E-01
L L
259184 2.10E-01
L

EEEECrrrNNECrree
EEEZEEr-rNNZEZ-ECErCree

578783 6.46E-01
66047 1.65E+00
60043 1.15E+00

L L

TCOF TEQ
CONC. CONC.
(pa/t)  (pa/b)

2L 0.00e+00
1.54E+02 2.00E+01
L 0.00E+00
1.43e+01 3.61E+00
4.64E+00 1.43E+00

4 .57e+00 1.01e+00
8.55€-02 1.17e-01
6.55€-01 1.43€+00
1.58E+00 4.69E-01
1.40E+00 4.86E-01

L 0.00e+00
5.74E-01 2.67E-01
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00£+00
0.00E+00
0.00E+00
2.056+02 2.11E+01
1.30E+01 2.95€+00
4.30E-01 1.19€+00

L 0.00E+00

EEEEr-rNNZ-rrCreEe

Legends of analysis group 1D codes and error codes are on the next page.

ND
NQ

Not detected in the effluent samples.

In-stream concentration estimates are based on 1/2 the detection limit in the effluent sample.
Nonquantifiable

a.k.a. Hammermill Papers.



sd

Ana

2A

28

2CH

L

20

13

k1Y

38

ic

30

3

4H

AL

Legends for Analysis Group and Special Status Codes

rou

Calculations based on stream flow in cubic feet/sec. All effluent sample concentrations above detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. A1l effluent sample
concentrations were above detection limits.
Calculations based on the dilution ratio at the edge of the zone of initial dilution. 2,3,7,8-TCDD concentrat ions
in effluent samples were below detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. Indirect discharge through

# POTV assuming of 75% pollutant removal. Effluent sample concentrations were above detection )imits unless noted
otherwise.

Calculations based on the dilution ratio at the edge of the zone of initial dilution.
s POTY assuming of 98X pollutant removal.
noted otherwise.

Indirect discharge through
Effluent sample chemical concentrations above detection Vimits unless

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but such a ratio
i3 not svajlable. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on the dilution ratio at the edge of the zope of inittal dilution, but chemical
concentrat fons were not quantifiable for 2,3,7,8-1C0D and/ar 2,3,7.8-1CDF. These samples might be re-analyzed and
data might become svailable.

Calculattons could be based on stream flow in cubic feet/sec, but effluent sample concentrations were not
quantifisble for 2,3,7,8-TCOD and/or 2,3,7.8-1COF.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-TCOD concentrations in effluent samples were below
detection limits.
Calculstions based on stream flow in cubic feet/sec.

2.3.7,8-TCOF concentrations tn effluent samples were below
detection limits.

Calculations based on stream flow in cubic feet/sec. 2.3,7.8-TCOD and 2,3.7,8-TCOF concentrations in effluent
samples were below detection limits,
Calculations could be based on stream flow in cublc feet/sec, but concentrations in effluent samples were not

quantifiable for 2,3,7,8-1CD0 and/or 2,3,7,8-TCOF. These samples might be re-analyzed and data might become
aveilable.

Calculations based on stream flow in cubic feet/sec. Indirect discharge through a POTW assuming of 75X pollutant
removal. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations based on stream flow In cubic feet/sec. Indirect discharge through a POTW assuming of 98% pollutant
removal. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on stream flow in cubic feet/sec, but flow data was not available.

Special Status Codes

4

Concentration of Total Suspended Solids in effluent samples was not
available.

Drink ing water calculations were not done because the receiving water s
either marine or estusrine or is not designated for drinking water use.

The EXAMS 11 model failed to run for this data record.

A stream flow rate was not svailable.

A value for low stream flow (7Q10) was not availsble.

Concentrations in effluent samples were not quantifiable for 2,3,7,8-
1CDD and/or 2,3,7,8-TCOF. These samples might be re-analyzed and data
might become avallable.

A plant effluent flow rate was not available.

Concentrations in eff luent samples were not quantifiable for 2,3,7.8-
TC0D and/or 2,3,7,8-TCOF.

Concentration of Total Suspended Solids in receiving water was not
available. .

A dilution ratio was not available for the edge of the zone of initial
dilution
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COMPANY

Region [

Georgia-Pacific Corp.
International Paper Co.
Lincoln Pulp and Paper
James River Corp.

Boise Cascade Corp.

Scott Paper Co.

Scott Paper Co.

Scott Paper Co.

James River Corp.

James River Corp.

Region |1

International Paper Co.
Internat jonal Paper Co.
Finch & Pruyn & Co., Inc.
Region 111

Westvaco Corp.

Westvaco Corp.

Penntech Papers, Inc.
Penntech Papers, Inc.
Appleton Papers, Inc.
P.H. Glatfelter Co.
Procter & Gamble Co
International Paper
International Paper
Chesapeake Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Unton Camp Corp.
Region IV

Champion International
Container Corp. of America
Boise Cascade Corp.

Boise Cascade Corp.
International Paper Co.
Scott Paper Co.

Gulf States Paper Corp.
International Paper Co.
Kimberly-Clark Corp.

James River Corp.

Alabama River Pulp

Alabama River Pulp

Alabama River Pulp
11T-Rayonier, Inc.

Buckeye Cellulose

3

cITY

Wood land
Jay
Lincoln
01d Town
Rumford
Westbrook
Hinck ley
Hinck ley
Berlin
Berlin

Ticonderoga
Ticonderoga
Glen Falls

Luke

Luke
Johnsonburg
Johnsonburg
Roaring Springs
Spring Grove
Mehoopany
Erie

Erie

West Point
Covington
Covington
Covington
Covington
Franklin

Court land
Brewton
Jackson
Jackson
Mobile
Hobile
Demopolis
Sema

Coosa Pines
But ler
Claiborne
Claiborne
Claiborne
Fernandina Beach
Perry

SAMPLEID

M17EC
RG1-86388
MI1EC
MBEC
M82EC
M30EC
M6IEC
M61EC1
BM8IEC
MB9EC

MIEC
MIEC]
M41EC

M62EC
M62EC
MS7EAC
M57EBC
H13EDD
M64EC20
H42EC
M103ECX
M103ECX
M74EC140
BM2BEC
M28EC
H28EC)
M28EC2
uCF1000

M40EC
NE7EC
HESEC
MESEC]
M71EC
M26€C210
M101EC
M88EC
M36EC
MIGEC
M21EC
M21ECL
M21EC2
MIOEC
MILECO

NPDES
NUKBER

ME0Q01872
MEQ001937
ME0002003
MEQ002020
ME0002054
ME0002321
ME002]1521
MEQD21521
NHO000655
NH0000655

NY0004413
NY0004413
NY0005525

MD0021687
MB0021687
PAD002143
PAQ002143
PA000B265
PAD00886I
PADO0BB8S
PA0026301
PA0026301
VADDD3115
VA0003646
VA0Q03646
VA0003646
VA0003646
VA0004162

AL0000396
AL0002682
ALO002755
AL0002755
AL0002780
AL000ZB01
AL0002828
AL0003018
ALOO031S8
AL0003301
AL0025968
AL0025968
AL0025968
FL00Q0701
FLOOG0B76

GR
10

—) b

TCOD
NON-
DET;
£cr?

ND

TCOF
NON-
DET
ECTe

ND

ND

Fish Filet

-

PR X T- N R - N ]

TN B v b Kb b e

—— D e

i G AR S b e e e i et RD b e (D

TCOD BCF
TCDF BCF

TCOD
FILET
CONC.

55€-01
47£+00
55E-01
13e-01
20E+00
T1E+00
56£-01
79E-01
08E+00
74E+00

. 00E+00
.67€+00
.74E-01

.90E+00
.52E-01
.21€-01
. 18E+00
.B4E+00
.96E+00

S6E-02

226402

.28E-01
.72E+00
.76E400
. 236400

37£400

.44E-01
.55e+00

15€+00

.87€400
.35€+00

74€-01

.62E-01
.32e-01
.00E-01
.30€+02

Append

ix F.

Tissue Residue Levels {ng/kg)

SIMPLE DILUTION

10 FILET=5,000
T0 FILET=1,950

TCOF
FILET
CONC.

R e s s e e g e O

.39E-01

S8E+01
21€-01

.44€-01
.70E+01
.27E400
.01E+00
.60E+00
.S1E+00
.96€+01

.62E+01
.13E401
.49E-02

27€+00
82E-01
15€-01

.09E+00

3SE+400

.20E+01
.76E-03

.98E+01

.43E+00
.15E-01
.91E+00
.S6E+00
.54E400
.35€-01
756400
126400
.54E+00
.65E+400
.13€+00
.13€+00
.47E-01
.37€+00
.50€+02 .

TEQ
FILET
CONC.

0 O YU e PO e S s A A e (D

NN WA DO OO U~

g (O s A QN

49E-01
00E+01
27€-01
47€-01

.03E+01

B4E+Q0

.57€-01
.39€-01

23E+00

.J0E+00

.63E+00
.40E+00
.76E-01

.13E+00
.70€-01

72€-01
49E+00
08E+00
16E+00

.B1E-02

278402

.71E-01
LT7E400
.15£400
.68E+00
.82E+00
.68E-01
.13E+00
.32€+00
.02€+00
.52E+00
.87€-01
J15€E-01
.26E-01
.378-01
.45€+02

TCDD BCF T0 FILEY=S50,000

TCOF BCF TO FILET=1,950

1C0D TCOF
FILET FILET
CONC. CONC.
.55£+00 9.39E-01
47€+01 1.58E+01
S5€+00 7.21€-01
.73E+00 7.44E-01
.20E+401 §.70E+01
.71E401 1.27E+00
.56E+00 1.01E+00
.78E+00 1.60E+00
.08E+01 1.51E400
.74E+01 2.96E+01
.00E+01 1.62£+01
.67E+01 1.73E+01
LT4E+00 2.49E-02
.S0E+01 2.27E+00
.S2E+00 1.82E-01
21E+00 5.15€-01
.1BE+01 3.08E+00
84E+01 2.35E+00
96E+01 1.20E+01
.56E-01 5.76E-03

24 24

24 [24
33E+01 1.01£+01
13E+01 3.69E+00
07€+403 1.20E+02
33E+01 3.99E401
10E+01 3.0SE+01
.22E+03 4.98E+01
.28E+00 1.43E+00
726401 5.15€-01
.76£+01 3.91£+00
.23E+01 4.56E+00
.37E+01 4.54E+400
.44€400 2.35€-01
.S5€+01 1.75€+00
.15€+01 1.72E+00
.87€+01 1.54E+00
.35E+01 1.6S5E+00
.74E400 1.13E400
.62E+400 1.13E+00
32400 9.47¢€-01
.00E+00 1.37€+00
.30E+03 1.50E+02

-—cn N e OB aoNn

TEQ
FILET
CONC.

.64E+00
63E£+01
62€+00
80£+00
37€+01
73E+01
.66E+00
.95£+00
09£+01
.03£+01

.16E+01
.84E€+01
.J4E+00

.93E+01
.54E+00
.26E+00
21€+01
86E+01
08E+01
56E-01

.23E+03

L42E+00
L72E401
.B0E+01
.27E+0)
.42E+01
.46E£+400
.S7E+01
.17€+01
.88E+0L
.37€401
.85€+00
L14E+00
.41€+400
.14€+00

L31E+03

TCDD BCF
TCDF BCF

TC0D
FILET
CONC.

-

NOOaWOAEAWAEWLM

(L N R I N A A L X N I o Y il

.00E-01
60E+00
48E-01
38E-01
66E+00
00E-01
54€-01
21E-01
23E-01
16E+00

69€+00
26E+00
.00E-01

.53E-01
J42E-02
.45£-01
.63E-01
L34E-01
.48E-01
18E-02

S6£+401

.96E-01
.43€-01
.228-0)
.85E-01
.21€-01
.37e-01
46€-01
69€-01
38€-01
46£-01
48E-01
.44€-01
66E-01
47€-01
18E+01

EXAMS WATER COLUMN

T0 FILET=5,000

T0 FILET=1,950
TCOF TEQ
FILET FILET
CONC. CONC.
9.26E-01 5.93E-01
1.54E+01 6.14E+00
7.12€-01 4.19€-01
7.37€-01 5.126-01
1.67E+01 6.33E+00
1.21€+400 1.02€+00
9.86E-01 4.53E-01
1.57E+00 §.77E-01
1.47E+00 7.70E-01
2.89E+01 5.05E+00
1.47E+01 3.16E+00
1.57€+01 3.83E+00
2.43€-02 1.03€-01
2.05E+00 7.58E-01
1.64E-01 6.06E-02
4.37€-01 1.89E-01
2.63E+00 5.32E-01
1.58€+00 4.92E-01
8.03E+00 1.45E+00
5.54E-03 1.23E-02

34 24

24 24
$.08E+00 2.13E+00
3.43E+00 9.67E-01
1.12E402 4.23E401
3.71E+01 5.27€+00
2.83E+01 4.81E+00
4.96E+01 5.05E+01
1.37€+00 4.33E-01
5.06E-01 8.94E-01
3.74£+00 9.96E-01
4.376+00 1.22E+00
4.32E400 B.53E-01
2.24€-01 1.58€-01
1.33E+400 5.79€-01
1.60E+00 4.28E-01
1.42€+00 5.80€-01
1.56E+00 6.02E-01
1.07E+400 2.55£-01
1.07€+00 2.52€-01
9.01E-01 2.56E-01
1.24E+00 3.76E-01
1.50£+02 6.68E+01

TCOD BCF
TCOF BCF

TCDD
FILET
CONC.

$.00E+00
4.60E+01
3.48E+00
4.38E+00
4.66€+01
9.00E+00
3.54E+00
4.21€+00
6.23E+00
2.16E+01

1.69E+01
2.26E+01
1.00E+00

5.53E+00
4.42E-01
1.45€+00
2.69E+00
3.34E+00
6.48E+00
1.18E-01

S6E+02

2.96E+00
8.43E+00
6.22€+00
7.85E+00
4.21E+00
1.37€+00
4.46E+00
2.69E+00
4.38E+00
4.46E+00
1.48E+00
1.44E+00
1.66E400
2.47€+00
5.18E+02

10 FILET=50,000
10 FILET=1,950

TEQ
FILET
CONC.

TCOF
FILET
CONC.

9.26E-01
1.54E+01
7.12¢-01
7.37E-01
1.67€+01
1.21€+00
9.86€-01
1.57E+00
1.47E+00
2.89E+01

.47€+01
.57E+01
.43€E-02

1

1

2

2.05€+00
1.64E-01
4.37€-01
2.63E+00
1.58E+00
8.03E+00
5.54E-03

96E+01

1.37E+00
5.06E-01
3.74€4+00
4.37€+00
4.326+400
2.24€-01
1.33€+00
1.60E+00
1.42E+400
1.56E£+00
1.07E+00
1.07€+00
9.01€-01
1.29E+00
1.50E+02

e L AN

R e O -

[T RN E R W S S YR N Y

09E+00
76E+01
SSE+00
46E+00
83E+01
12€+00

.64E+00
.36E+00

38€+00

.45€+01

B84E+01

L41E+0L
.00E+00

73E+00
59E-01
S0E+00

.95E+00

S0E+00
28E+00

.18E-01

61E+02

09E+00
48E+00
59€+00
29€+00
64E+00

.39E+00

60£+00
85E+00

.52€+00

61E+00
$9€+00

.S5E+00
.75€+00

60E+00
33e+02



Td

COMPANY

Champion International
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Georgia-Pacific Corp.
St. Joe Paper (Co.

St. Joe Paper Co.

Gilman Paper Co.

Federal Paper Board Co.
117-Rayonier, Inc.
1T17-Rayonier, Inc.
Brunswick Pulp and Paper
Brunswick Pulp and Paper
Buckeye Cellulose
Westvaco Corp.
¥Willamette Industries
International Paper Co.
International Paper Co.
International Paper Co.
Leaf River Forest Products
Leaf River Forest Products
Champion International
Weyerhaeuser Co.
Weyerhaeuser Co.

Federal Paper Board Co.
International Paper Co.
Internationatl Paper Co.
Bowater Corp.

Union Camp Corp.

Mead Corporation
Bowater Corp.

Reglon V

Mead Corporation

Scott Paper Co.

Scott Paper Co.

Champion International
Potlatch Corp.

Pot latch Corp.

Boise Cascade Corp.

Mead Corp.

Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
James River Corp.
Pentair, Inc.

Wausau Paper Mills Co. 1
Wausau Paper Mills Co. 2
Nekoosa Papers, Inc.
James River Corp.

cITy

Cantonment
Panama City
Panama City
Panama City
Panama City
Palatka
Port St. Joe
Port St. Joe
St. Marys
Augusta
Jesup

Jesup
Brunswick
Brunswick
Oglethorpe
Wickliffe
Hawesville
Natchez
Moss Point
Moss Point
New Augusta
New Augusta
Canton
Plymouth
New Bern
Riege lwood
Georgetown
Georgetown
Catawba
Eastover
Kingsport
Calhoun

Escanaba

Muskegon

Muskegon

Quinnesec

Cloquet

Cloquet
International Falls
Chillicothe

Pesht igo

Pesht igo

Green Bay

Park fFalls

Brokaw

Brokaw

Nekoosa & Pt. Edwards
Green Bay

SAMPLEID  NPDES
NUMBER

CP1000 FL0002526
M102EAC FL0002631
H102EAC FL 0002631
M102EBC FL0002631
M102EBC FLO002631
M24EC FL0002763
MI4EC] FL0020206
MI4EC] FL0020206
HSSEC GA0001953
MB3EC 6A0002801
HB4EAC GAD003620
HB4EBC GA0003620
MB7EC GA0D03654
HB7ECH GAD003654
M22ECIO GAD049336
H78EC KY0000086
H63EC KY0001716
HI7EC #50000213
M3AEC NS0002674
M34EC MS0002674
BM3SSEC30 MS0031704
M3SSEC30  MS0031704
M476100-500NC0000272
MB6ECO NC0000680
M6EC NC0003181
M16EC NC0003298
M70EC $C0000868
M70EC1 $C0000868
M23EC $C0001015
MI3EC $cCoo3s1zl
M73EC TN00D1643
M7SEC TND002356
MLBOZ H] 0000027
HI2EC M10027391
MI2EC M10027391
Ql4E M10042170
MIBECO

M3BECO

DEQ20922  MNOOO1643
DE026013  0HOD04481
M46EBC W10000663
M4BEBCX w10000663
M72EAC w10001261
M2SEC w10003212
MS4EC w10003379
MS4ECX w10003379
MI7EC w10003620
M72€EBC w10020991

GRE TCOD TCOF
107 NON- NON-
DETE DETE
ECT® ECT

3B ND
2CH ND
2CL ND

NO

ND ND

ND
ND

NO
ND
ND
ND WD

ND

pendix F

SIMPLE DILUFION

TCDD BCF TO FILET=5,000
TCOF BCF TQ FILET=1,950
TCDD TCOF TEQ
FILET FILET FILET
CONC. CONC. CONC.
1.43E401 3.8SE+01 1.81E+01
1.05e-01 7.70€-02 1.13E-01
8.40E-03 6.16€-03 9.02E-03
1.73€-01 1.76€-01 1.90E-01
6.90E-03 1.40E-02 8.30E-03
4.71E+01 4.36E+01 5.14E+01
6.96E+00 1.95E+01 8.91E+00
$.57€-01 6.20E-01 6.19€-01
9.56€-01 1.95€+00 1.1SE+00
5.73E-01 6.57€-01 6.3%E-01
1.57€+00 1.07€-01 1.58E+00
1.50E+00 4.07€-01 1.54E+00
6.82E+00 6.03E+00 7.42E+00
©.82E+00 4.43E+00 7.26E400
2.20E-01 3.73E-01 2.58E-01
1.92€-02 3.22€-02 2.25E-02
9.08€-03 2.58E-03 9.34E-03
2.80E-02 6.31€-02 3.43E-02
2.00E+0) 4.49E+01 2.45E+01
8.00E-0) 3.59E+00 1.16€+00
6.61E+00 3.26E+00 6.94E+00
1.67€+01 1.34E+01 1.81E+01
1.42E+01 2.65E+00 1.44E+01
1.60E+02 7.80E+02 2.3BE+02
6.58E+00 1.05E+01 7.62E+00
2.61E+00 2.22E+00 2.84E+00
1.60E+403 1.56E+403 1.76E+03
1.23E+403 1.46E+03 1.37E+03
2.16E+00 1.47E+00 2.30E+00
3.55E-01 3.66E-01 3.91E-01
2.97€-01 8.50€-01 3.82E-01
4.08E-01 1.29E-01 4.21E-01
3.69E+00 8.61E+00 4.55€+00
8.07€-02 3.15€-01 1.12€-01
6.45€-03 2.52E-02 8.97E-03
4.67E-0) 1.34E+00 6.01E-01
4.72E-01 3.53E-01 S.07E-01
3.77€-02 2.82E-02 4.05E-02
1.74€+00 1.25€401 2.99E+00
1.73E+00 4.95E+00 2.22E+00
8.38E-02 7.99E-01 1.64E-01
4.93€-02 9.44E-0]1 1.44E-01
2.85E-01 6.16E-01 3.47E-01
3.01€-01 2.09E-01 3.22E-01
6.20E-02 1.61E-01 7.8BIE-02
7.24E-02 1.21£-02 7.36E-02
2.97€+00 9.26E+00 3.89E+00
7.52€-03 2.

00E-02 39.52€-03

1
1
8
1
6
4

6
5
)
5
1
1
6
6
2
1
9
2
2
8
[
!
1
1
6
2
i
1
2
3
2
4

3
8
6
4
4
3
1
1
8.
4
2
3
6
7
2
7

TCDD BCF TO FILET=50,000

TCOF BCF 1O FILET=1,950

TC0D
FILET
CONC.

L43E+02
. 05E+00
.40E-02
.13E+00
.90E-02
.T1E+02
.96E+01
.57€+00
.S6€400
.73E+00
.S7E+01
.S0E+01
.B2E+01
828401
.20E+00
.92E-01
.0BE-02
.80E-01
. 00E+02
.00E+00
.61E+01
.67E+02
. 42E+02
.60E+03
.58E+01
.B1E+01
.6OE+04
.23E+04
.16£401
.S5E+00
.97€+00
.08E+00

.69E+01
.07E-01
.45E-02
.67E+00
.72E+00
.77€-01
L14E+01
L13E+01
38€-01
.93E-01
.8SE+00
.01E+00
.20E-01
.24E-01
.97E+01
.52E-02

TCOF
FILET
CONC.

.85E+01
70E-02
16E-03
.16E-01
40E-02
36E+01
95€+01
.20E-01
95€+00
57€-01
07€-01
07€-01
03E+00
43£+00
.13E-01
L22E-02
S8E-03
.31E-02
LA9E+01
.S9E+00
.26E+00
JME00
.65€+00
.BOE+02
05£+01
22E+00
S6E+03
46E+03
.A7E+00
.66E-01
.S0E-01
L29E-01

.61E+00
.1SE-01
.52€-02
.34E+00
.53E-01

.95E+00
.89€-01
.44E-01
.16€-01
039E-01
61€-01
21E-02
26E+00
00E-02

TEQ
FILET
CONC.

47E+02
06E+00
46E-02
74E+00
04E-02
75€+02
15€+01
63E+00
75€400
80E+00
STE+01
S1E+01
88E+01
86£+01
24E+00
96E-01
11€-02
86E-01

.DAE+02
.36E+00
.65€+01
.69E+02
.42E+02
.68E+03
.68E+01
.G4E+01

62E+04
24E+04
176401
S8E+00
06E +00
10E+00

78E+01
38E-01
70E-02
80E+00

.15E+00
.80E-01

87E+01
78E+01
18£-01
88E-01
91E+00
03E+00
36E-01
25€-01
06E+01
12€-02

1C0D BCF
1COF 8CF

TC0D
FILET
CONC.

6.30E+00
3.69€-02
2.95€-03
6.06E-02
4.84€-03
4.15€+01
[%)]
[#)]
3.84£-01
2.29E-01
6.30E-01
6.04E-01
.48E+00
48E+00
68E-02
£
01E-04
E
.98E+00
.78E-01
.HE+00
.33E+00
.37E+00
.86E+01
.66E+00
.75E+00
15E+402
.18E+02
26E+00
31€-02
4SE-01
11E-01

10E+00
15€-02
32E-03
89E-01
81t-01
25E-02
06E+00
16E+400
45€-02
14
.14€-02
.66E-01
.13E-02
.35E-02
.39E+00
.14E-03

N> v i e D

10 FILET=5,000
10 FILET=1,950

1C
Fl

EXAMS WATER COLUMN

OF
LET

CONC.

3.
1.
5.
1.
1.
4,

02E+01
26E-02
81E-03
65€-01
32E-02
77€+01

[o)]
cD

1.
6.
1.
3.
S.
4.
3.

2.

3.
3.

3.
1.
2.
1.
1.
3.
1.
1.
1.
3.
8.
1.

A W e A O

D = e (1Y

83E+00
35E-01
04E-01
96€-01
89E+00
33€+00
S5E-01

£
13€-03
E

93E+01
14£+00
08E+00
26E401
65E+00
T1E+02
02E+01
16€+00
39E+03
30E+03
44E+00
41E-01
13€-01
26E-01

.54E+00
.03E-01
L 43E-02
.30E+00
.40E-01
L12E-02
L23E+01
.81E+00

32e-01
4

J17E-01
.83E-01
.56E-01
.17€-02
.02E+00
.87E-02

TEQ
FILET
CONC.

TC0D
FILEY
CONC.

9.326+00 6.30€+01
4.41E-02 3.69€-01
3.53E-03 2.95€-02
7.71€-02 6.06€-01
6.17E-03 4.84E-02
4.63E+01 4.15E+402
)] co
co Co
§.73€-01 3.84E+00
2.92E-01 2.29E+00
6.40E-01 6.29E+00
6.43E-01 8.04E+00
3.07E+00 2.48E+01
2.92€+00 2.4BE+0}
1.22€-01 8.68E-01

4 E
1.11€-03 9.01€-03
E 13

9.90E+00 5.98E+01
7.92E-01 4.78BE+00
2.41E+00 2.11£+01
6.53€+400 5.33E+01
5.64E+00 5.37E+01
1.46E+02 6.86E+02
4.68E+00 3.66E+01
2.07E+00 1.75€+01
5.54€+02 4.15€+03
4.48E+02 3.18£+03

1.41€+00 1.26E+01
1.27€-01 9.31£-01
2.26E-01 1.45E+00
2.24E-01 2.11E+00
2.95£+00 2.10€+01
7.19E-02 4.15€-01
§.75€-03 3.32E-02
4.19E-01 2.89E+00
3.1SE-01 2.81E+00
2.52€-02 2.25E£-01
2.28E+00 [.06E+01
1.64E+400 1.16€+01
1.1BE-01 4.45€-01
£ 3

.39E-01
.85E-01

1 8.14€-01
1 1.66E+00
5.29E-02 3.73€-01
4.47€-02 4.35€-01
2.29€+00 1.39£+01
4 2

.00E-03 2.14£-02

TCOF
FILET
CONC.

3.02€+01
7.26€-02
5.81E-03
1.65€-01
1.32€-02
4.77E+01

cD

co
1.683E+00
6.35€-01
1.04E-01
3.96€-01
5.83E+00
.33e+00
.5SE-01

4
.13€-03
3

4

3

2

3.93E+01
3. 14E+00
3.08E+00
1.26€+01
2.656+00
7.71E+02
1.026+01
3.16E+00
1.39E+03
1.30E+03
1.44€+00
3.41€-01
8.13-01
1.26€-01

8.54E+00
.03e-01
.43E-02
.30E+00
.40E-01
JJ12E-02
236401
.81E+00
.32e-01
E
.77€-01
.83e-01
.56E-01
17E-02
.02E+00
.87E-02

b abate k dadadd

—O o ——

TCDD BCF 10 FILET=50,000
TCOF BCF 10 FILET=1,950

TEQ
FILET
CONC.

6
3
3

6
4
4

4
2
6
6
2
2
9
9
6
5
2
S
-
7
3
1
4.
3.
1
9
1
2
2
4
3
3
2
2
1
1
H
8
1
3
4
1
2

.60E+01
.76€-01
.01E-02
.22e-01
.98E-02
.20E+02

.53E+00
.13E+00

.18E+01
.46€-01
.57€-02
.02€+00
.BSE+00
.28E-01
.18E+01
L21E+401
.18E-01
4

.72E-01
.68E+00
.88E-01
.36€-01
.48E+0]
.32e-02



€d

COMPANY

James River Corp.
Weyerhaeuser Co.
Badger Paper Mills,
Badger Paper Mills,
Badger Paper Mills,
Badger Paper Mills,

Region VI
Georgla-Pacific Corp.
international Paper Co.
MNekoosa Papers, Inc.
Pot latch Corp.

Pot latch Corp.

James River Corp.
Georgia-Pacific Corp.
Georgla-Pacific Corp.
International Paper Co.
Boise Cascade Corp.
International Paper Co.
Internationatl Paper Co.
Champion International
Temple-Eastex, Inc.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Champion International
Region VIII

Stone Container Corp.
Regfon IX

Stone Container Corp.
Simpson Paper Co.
Gaylord Container Corp.
Simpson Paper Co.
Louisiana Pacific Corp.
Regfon X

Alaska Pulp Corp.
Ketchikan Pulp & Paper
Ketchikan Pulp & Paper
Potlatch Corp.

Pot latch Corp.

James River Corp.

Pope & Talbot, Inc.
Boise Cascade Corp.
Boise Cascade Corp.
Longview Fibre Co.
VWeyerhaeuser Co.
VWeyerhaeuser Co.

James River Corp.

Scott Paper Co. 1

Inc.
Inc.
Inc.
Inc.
Consolidated Papers, Inc.

cITy

Green Bay
Rothchild

Pesht igo

Pesht igo

Pesht igo

Pesht igo
Wisconsin Rapids

Crosset
Pine Bluff
Ashdown
McGhee
McGhee

St. Francesville
lachary
lachary
Bastrop
Der idder
Texarkana
Texarkana
Lufkin
Evadale
Pasadena
Pasadena
Pasadena
Houston

Missoula

Snowf lake
Anderson
Antioch
Fairhaven
Samoa

Sitka
Ketchikan
Ketchikan
Lewiston
Lewiston
Clatskanie (Wauna)
Halsey

St. Helens
St. Helens
Longview
tongview
tongview
Camas
Everett

SAMPLEID

M72E8C
M29EC
MAGEAC
M4GEAC
M46EACX
MABEACX
21

M6BEC
M51EC
M20EC
M18EC
M18EC
MS2EC
M1EC
M1ECX
MBSEC
MSBEC
MI9EC
MI9EC]
DF024512
M3EC
M2EC
M2EC
M2EC
M15EC

M27EC

M100EC
MIBEC
M106EC
M43ECO
M70EC10

MSEC-1
M31EAC
M31EBC
MSBEC
MSGEC1
8637-4645
M19EC
M7BECO
M76ECO
M53EC
MASECT-L
M4SEC-L
MI2EC
MBOEAC

NPDES
NUMBER

w10020991
w10026042
w10030651
w10030651
w10030651
w10030651
w10037991

ARDOOI210
AR0001970
AR0002968
AR0035823
AR0035823
LA0003468
LA0005258
LA0005258
LA00O7561
LA0007927
TX0000167
TX0000167
1X0001643
TX0003891
TX0006041
TX0006041
TX0006041
1X0053023

MT0000035

CA0004065
CA0004847
CA0005282
CA0005894

AK0000531
AK0000922
AK0000922
100001163
100001163
OR0000795
OR0001074
0R0020834
OR0020834
WA0000078
WA0000124
WAQ0001224
WAQ000256
WAD000621

GRe TCODD

10

~x

(ot~ habakal ol Aol ¥ Sododed

NON-
0ET;
gcr?

ND

NQ
ND

TCOF
NON-
DET;
ecré

ND

NQ

ND

-

-

N m@WwR BTN

TCOD BCF
TCOF BCF

TC00

.01E-04
.32E-01
.11E-01
.89E-03
.63E-02
.90E-03
.18E400

.37E+01
.39E+00
.05E+00
.S6E-03
.0SE-04
.15E-02

Q
.23e-02
F

.06E+01
.27€+01
.T6E+01
.28E+00
.40E+01

N
.13E+00
.52E-02

2

.94E+00
F

.09E+01
.86E+00

75E+00
40E-01
82E+00
28E-01
88E-01
52E-02
53E-01
29E-03
63E-04
91£-03
85€-02
18E-02
ND
EZD

dix F.
SIMPLE DILUTION

T0 FILET=5,000
T0 FILET=1,950

TCOF

F

ILET

CONC.

]
1
1
8
1

5.

1
1
1
9
7
6
3
2.
9
2
2
2
7
6

.60E-03
.81€-01
.24E+00
.81€-02
.52€-01
.02€e-02
.20E-01

06E+01
.31E+00
.73E+00
.50E-03
.00E-04
.84€-02

qQ
.15£-01
F

.98E+01
.64E+01
.68E+01
.90E-01
.06E+01
N
N

N
03£+01
.64€-02

2
178402
F

80E+01
04E+00

91E+00
67€-01
28£+00
.04€+00
.29£-01
.BSE-02
.76E-01
L47E-02
.18€-03
JJ1E-02
.719E-02
.15€-02
ND
EZD

TEQ
FILET
CONC.

7
2
2
1
1
8
1

DV R ) ar e

9.
5.

~N

NN DWWwWOINOUWW [ ol

.61E-04
.50E-01
.35E-01
.88E-02
.12€-01
.92€-03
.21E+00

.58E+01
L3E+00
.32E+00
.81€-03
.25E-04
.93E-02

Q
.60E-01
F

.26E401

44E+01
93E+01
.37E+00
.50£+0]
N
N

N
16E+00
78£-02

£z
L07E40}
f

37401
76E+00

64E+00
S7€-01
95E+00
33e-01
81E-01
30E-02
S0E-01
76€-03
81E-04
16E-02
03E-02
.49E-02
ND
EZD

4

S.

8.

1
L]

TCDD BCF T0 FILET=50,000

TCOF BCF TO FILET=],950

1C00
FILET
CONC.

.01€-03
328400

11€+00
B9E-02

.63E-01
.90E-02

18E+01

37E+02
39E+01
05€+01
S6E-02
05€-03
15E-01

Q
23e-01
F

06E+02
27E+02

.76E+02
.28E+01
.40E+02

N
.136+01

52€£-01

(24
94E+01
F

.09E+02
.86E+01

7SE+01
40E+00
82E+01

.28€+00
.8BE+00
.52E-01
.53E+00
.29€-02
.63E-03
.91E€-02
.8SE-01
.18€-01

ND
EZD

5.

2

1.

2.
9.

TCDF
FILET
CONC.

.06E+01

31E+00
73E+00

.50E-03

00E-04

.B4E-02
Q

.7SE-01
F

.98E+01
.64E+01
.68E+01
.90E-01
.06E+0}

N
03£+01

.64E-02

24
17402
F

80€+01
04E+00

.91E+00

67€-01
28E+00

.04E+00
.29E-01
.85€-02
.76E-01
.47E-02
.18€-03
.71E-02
.19€-02
.15€-02

ND
(0]

4

5.

1

1.
4.

9
4.
3
1

w PR R W N =

TEQ
FILET
CONC.

.60E-03 6.17€-03
.81E-01 2.34E+00
.24E+00 1.24E+00
.91€-02
.52€-01
.02E-02
.20E-01

.88E-02
38E-01
.51E-02
.18E+01

.39E+02
.ABE+0]
.08E+01
59E-02
07€-03
.23€-01

Q
.91€-01
F

.08E+02
29€+402
.18E+02
29E£+01
416402
N

N

N
.63€+01
$5¢-01

€2
.01E+02
F

11€+02
§SE+01

84E+01
42E+00
83E+01
.39E+00
.97€400
60E-01
57E+00
.44E-02
75E-03
.4BE-02
.87E-01
21£-01
ND
€20

TCDD BCF
TCOF BCF

TC0D
FILET
CONC.

w

(" 3

—

-

—

- W

- ) D

1.71E-04
1.21€-01
S.

4.76E-03

9SE-02
€
4
32e-01

.14E+00
.JOE+00
.S7E-01

"mmmommm

.STE+00
.69E+00

S7E+00

.68E-01

05E+01
N
N

N
.94E+00
.28E-02

(24

.04E+00
F

.85€+00
.71E400

45€£-01
91E-01
45€+00
07E-01

.18E-01
ED
.SSE-01

EXAMS WATER COLUMN

T0 FILET=5,000
TO FILET=1,950
TCDF TEQ
FILET FILET
CONC. CONC.
1.49E-03 3.20E-04
1.75£-01 1.39E-01
1.14E+00 1.73E-01
9.10E-02 1.39E-02

E 3

4 E
3.09E-01 5.63E-01
1.97€+01 6.12€+00
9.06E+00 2.01E+00
2.33E+00 5.90E-01

€ E

E 4

E 4

] Q

E 4

F F
1.76E+01 5.33£+400
1.56E+01 4.25£+00
1.67€+0]1 8.23E+00
7.91€-01 8.47E-01
1.06E+01 1.16E+01

N N

N N

N N
3.79E+01 5.73E+00
2.42E-02 1.53E-02
24 24
1.14E+02 1.54E+01

F F
2.66E+01 6.50E+00
8.56E+00 2.57E+00
8.15£400 1.76E+00
1.59E-01 2.07E-01
1.23E+00 2.57€+00
8.53-01 1.92E-01
7.58E-01 1.95-01

ED €0
3.64E-01 1.92E-01

1] €0

[1)] €0

[1)] (1]

1] 1]
[1)] €D
ND ND

EZD €20

TCOD BCF
TCOF BCF

TC0D
FILET
CONC.

1
1

4.

e dn w

1.71€E-03
1.21E+00
S.

4.76E-02

9SE-01
4
E
33E+00
14€401

.10E+01
.STE+00

mmommm

.57E+01
.69E+01
.57€+01
.6BE+00
.05€+02

N
.94E+01
.28E-01

EZ
04E+01
F

.85E+01
.71E+01

45£+400
91E+00
45401
07€+00

.19E+00

70 FILET=50,000
10 FILET=1,950

TCOF
FILET
CONC.

3.

1

——

3.
2.

1.49€-03
1.75€-01
1.

9.10E-02

14€+00
E

E
09E-01

.97E+01
9.
2.

06E+00
33E+00

"mTmommm

.76E401
.S6E+01
.67E+01
.91E-01
.06E+01

N
79E+01
42€-02

24

.14E+02
F

66E£+01
S6E+00

15€+00
S9E-01

.23E+00
.53E-01
.58E-01

TEQ
FILET
CONC.

2.

1

S.

4.
.80E+01

1

W o w

1.86E£-03
1.238+00
7.

§.67E-02

08E-01
E
£
36£+400
34E+01

L19E+01
.80E+00

MmO mMMmm

7SE+0L
85E+01
73E+01
75E+00
06E +02

N

N

N
32e+01

.31E-01

€2
18E+01
F

116401

.03E+01

93E+00
46E+01

.16€+00
.27€400



rd

COMPANY cIvy SAMPLEID
Scott Paper Co. 2 Everett M80EBC
ITT-Rayonier, Inc. Port Angeles M12EC
Weyerhaeuser Co. Cosmopo11s M4EC
Simpson Paper Co. Tacoma MBIEC
Simpson Paper Co. Tacoma MBIEC1
Simpson Paper Co. Tacoma MBIECX
Simpson Paper Co. Tacoma MB1ECXX
Georgta-Pacific Corp. Bellingham M6OEC1
Weyerhaeuser Co. Everett M79€EC
1TT-Rayonier, Inc. Hoquiam M33EC
Botse Cascade Corp. Mallula MEEEC

1 Legends of analysis group 1D codes and error codes are on the next page.

NPDES GRE TCOD

NUMBER ID" NON-
DEIE
ECT

WA000062) 20
WA0000795 2A
WA0000809 2A
WAQD00850 2E
WA0000850 2E
WA0000850 2E
WA0000850 2t
WA0001091 28
WA0003000 2A
WAD003077 2A
WAQ003697 1

TCOF
NON-
DET;
AL

ix F.
SIMPLE OILUTION

TCOD BCF TO FILET=5,000
TCOF 8CF TO FILET=1,950

TCOD BCF TO FILET=50,000
TCOF BCF TO FILET=1,950

1C00 TCOF TEQ 1C0D TCOF TEQ

FILET FILET FILET FILET FILET FILET

CONC. CONC. CONC. CONC. CONC. CONC.
EZD (244 EZD (244 (24 20]

1.10E+00 7.02E-01 1.17€+00 1.10E+01 7.02E-01 1.11E+01
9.70E+400 1.56E+02 2.53E+01 9.70E+01 1.56E+02 1.13E+02
ND

ND ND ND ND ND
ND ND ND KD ND ND
ND ND ND ND ND ND

ND ND ND KD ND ND
1.33E-01 1.64E+01 1.77E+00 1.33E+00 1.64E+01 2.96E+00
8.256+00 2.53€+01 1.08E+0]1 8.25E+01 2.53E+01 8.50£+01
§.756+00 8.39£-01 5.83E+00 5.75£+01 8.39E-01 5.76E+01
3.89E-01 3.16E+00 7.06E-01 3.89E+00 3.16€+00 4.21€+00

: NDO = Not detected in the effluent samples. Filet concentration estimates are based on 1/2 the detection limit in the effluent sample.

NG = Nonquantifiable

3 a.k.a. Hammermill Papers.

1C0D BCF
TCOF BCF

TC00
FILETY
CONC.

E£20
3.93E-01
3.25€+00

ND

ND

ND

ND
4.69E-02
3.08E-01
2.01E+00
1.13E-01

EXAMS WATER COLUMN

T0 FILET=S,000 TCDD BCF TO FILET=50,000
10 FILET=1,950 TCDF BCF TO FILET=1,950
TCOF 1tQ 1C0D TCOF TtQ
FILET FILET FILET FILET FILET
CONC. CONC. CONC. CONC. CONC.
€20 £20 (24} £E20 £EZ0

6.75€-01 4.61€-01 3.93E+00 6.75E-01 4.00E+00

1.38E+02 1.71€+01 3.25€+01 1.3BE+02 4.63E+01
ND N ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND

1.56E+01 1.61E+00 4.69E€-01 1.56E+01 2.03E+00
2.54E+00 5.62€-01 3.08E+00 2.54E+00 3.33E+00
7.83E-01 2.08E+00 2.01E+01 7.83E-01 2.01£+01
2.46€+400 3.S9E-01 1.13E+00 2.46E+00 1.37€+00



Legends for Analysis Group and Special Status Codes

Analysis Group

1
2A

28

2CH

2CL

20

2

3A

38

3C

30

3E

4H

L18

Calculations based on stream flow in cubic feet/sec. A1l effluent sample concentrations above detection Vimits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. All effluent sample

concentrations were above detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. 2,3,7,8-1CDD concentrations
in effluent samples were below detection limits.

Calculations based on the dilution ratio at the edge of the zone of tnitial dilution.
8 POTW assuming of 75% pollutant removal.
otherwise.

Indirect discharge through
Eff luent sample concentrations were above detectton limits unless noted

Calculations based on the dilution ratio at the edge of the zone of initial dilution.
a POTW assuming of 98X pollutant removal.
noted otherwise.

Indirect discharge through
Effluent sample chemica) concentrations above detection 1imits unless

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but such a ratio
is not available. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but chemical
concentrations were not quantifiable for 2,3,7,8-TCDD and/or 2,3.7,.8-1COF. These samples might be re-analyzed and
data might become available.

Calculations could be based on stream flow in cubic feet/sec, but effluent sample concentrations were not
quantifiable for 2,3,7,8-TCO0 and/or 2,3,7,8-TCOF.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-TCDD concentrations in effluent samples were below
detection limits.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-TCOF concentrations in effluent samples were below
detection limits.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-1CDD and 2,3,7,8-TCDF concentrations in effluent
samples were below detection limits.

Calculations could be based on stream flow in cubic feet/sec, but concentrations in effluent samples were not
quan:if\ab\e for 2,3,7,8-1C0D and/or 2,3,7,8-1CDF.  These samples might be re-analyzed and data might become
available.

Calculations based on stream flow in cubic feet/sec.

Indirect discharge through a POTW assuming of 75% pollutant
removal.

Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations based on stream flow in cubic feet/sec.

Indirect discharge through a POTW assuming of 98X pollutant
removal.

Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on stream flow in cubic feet/sec, but flow data was not available.

Special Status Codes

¢

~ ®m ™

Concentration of Total Suspended Solids in effluent samples was not
available.

Drinking water calculations were not done because the receiving water is
either marine or estuarine or is not designated for drinking water use.

The EXAMS 11 -model failed to run for this data record.

A stream flow rate was not available.

A value for low stream flow (7Q10) was not avatlable.

Concentrations in effluent samples were not quantifiable for 2,3,7.8-
TCOD and/or 2,3,7,8-TCDF. These samples might be re-analyzed and data
might become available.

A plant effluent flow rate was not available.

Concentrations in effluent samples were n;:t quantifiable for 2,3,7.8-
1C0D and/or 2,3.7,8-TCDF.

Concentration of Total Suspended Solfds in receiving water was not
available.

A dilution ratio was not available for the edge of the zone of initial
dilution
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Appendix G.
Average daily lifetime 95X Bioavailable Dose in mg/kg/day of 2378-TCDD and 2378-TCDF as TEQ from Fish Ingestion

D

COMPANY CITY SAMPLEID  NPODES GR@ TCDD TCDF |DOSE SIMPLE DILUTION DOSE FROM EXAMS WATER COLUMN
NUMBER ID" NON- NON-
DETi DETE TCDD TCDD BCF=50,000, TCDD TCDD BCF=50,000,
ECT® ECT® |BCF TCbD,BCF=1,950 BCF TCDD,BCF=1,950
C|FILET= FILET=

5,000, 5,000,

TCDF, TCOF,

1,950 1,950

8 6.5 e 30 @140 0 6.5 630 @ 140

g/day g/day g/day g/day g/day g/day
Region 1
Georgia-Pacific Corp. Woodland M17EC MEOOO1872 1 6.6E-11 2.7E-09 1.2E-08 5.2E-11 2.1E-09 9.7E-09
International Paper Co. Jay RG1-86388 MEQ001937 1 8.9E-10 3.5£-08 1.6€-07 5.4£-10 1.9£-08 9.0E-08
Lincoln Pulp and Paper Lincoln M11EC ME0002003 1 4.7E-11 1.9E-09 8.6€E-09 3.7E-11 1.4E-0% 6.7E-09
James River Corp. 01d Town MBEC ME0002020 1 §.7E-11 2.4E-09 1.1E-08 4.5E-11 1.8E-09 8.5E-09
Boise Cascade Corp. Rumford M82EC ME0002054 1 9.6£-10 3.8E-08 1.7€-07 5.6E-10 2.0E-08 9.2E-08
Scott Paper Co. Westbrook M30EC ME0002321 1 1.6E-10 7.0€E-09 3.3E-08 9.0E-11 3.7E-09 1.7E-08
Scott Paper Co. Hinck ley M61EC ME0021521 1 6.7E-11 2.7E-09 1.2E-08 4.0E-11 1.5E-09 6.9E-09
Scott Paper Co. Hinck ley M61€EC1 ME0021521 1 8.3E-11 3.2E-09 1.5€-08 5.1E-11 1.BE-09 8.3E-09
James River Corp. Berlin. BMBIEC NHO000655 1 1.1€-10 4.4E-09 2.0E-08 6.8E-11 2.6E-09 1.2E-08
James River Corp. Berlin MBIEC NH0000655 1 5.9£-10 1.6E-08 7.1E-08 4.5E-10 1.0E-08 4.7€-08
Region 11
International Paper Co. Ticonderoga MIEC NY0004413 2A 5.86-10 2.1E-08 9.5€-08 2.8E-10 7.5E-09 3.5E-08
International Paper Co. Ticonderoga MIEC] NY0004413 2A . |7.4E-10 2.8E-08 1.3E-07 3.4E-10 9.8E-09 4.6E-08
Finch & Pruyn & Co., Inc. Glen Falls M41EC NY0005525 3D ND ND 1.6E-11 7.1E-10 3.3E-09 9.1E-12 4.1E-10 1.9E-09
Region II1I
Westvaco Corp. Luke M62EC MD0021687 4H 1.9E-10 7.8E-09 3.6E-08 6.7E-11 2.3E-09 1.1E-08
Westvaco Corp. Luke M62EC MD0021687 4L 1.56-11 6.3E-10 2.9E-09 5.3E-12 1.9€E-10 8.7€-10
Penntech Papers, Inc. Johnsonburg M57EAC PA0002143 3B ND 3.3€-11 1.3E-09 6.1E-09 1.7E-11 6.1E-10 2.8E-09
Penntech Papers, Inc. Johnsonburg M57EBC PA0002143 1 1.3E-10 4.9€E-09 2.2E-08 4.7E-11 1.2E-09 5.6E-09
Appleton Papers, Inc. Roaring Springs M13EDO PA0008265 3B ND 1.86-10 7.6E-09 3.5E-08 4.3E~11 1.4E-09 6.6E-09
P.H. Glatfelter Co. Spring Grove MB4EC20 PA0008869 3B ND 5.4E-10 2.1€E-08 9.4E-08 1.3E-10 3.0E-09 1.4E-08
Procter & Gamble Co3 Mehoopany M42€EC PA000888S5 3B ND 2.3E-12 1.0E-10 4.9E-10 1.1E-12 4.8E-11 2.2E-10
International Paper3 Erie M103ECX PAQ026301 2CH (34 £z €z €z 24 €2
International Paper Erie M103ECX PA0026301 2CL 74 £z 24 74 £z 34
Chesapeake Corp. West Point M74£C140  VA0003115 1 4.76-10 1.8E-08 8.2E-08 1.9E-10 5.3E-09 2.5E-08
Westvaco Corp. Covington BM28EC VA0003646 3B ND 2.26-10 8.8E-09 4.0E-08 8.5E-~11 2.7E-09 1.2E-08
Westvaco Corp. Covington - M28EC VAD003646 1 1.0E-08 4.4E-07 2.0E-06 3.7E-09 1.3E-07 6.1E-07
Westvaco Corp. Covington M28EC1 VAQ003646 3B ND 8.26-10 2.3E-08 1.0E-07 4.7E-10 7.9E-09 3.7E-08
Westvaco Corp. Covington M28EC2 VA0003646 1 9.0E-10 3.0E-08 1.3E-07 4.3E-10 9.6E-09 4.5E-08
Union Camp Corp. Franklin UcF1000 VA0Q04162 1 1.1£-08 5.0E-07 2.3E-06 4.5€-09 1.9€-07 8.8E-07
Region 1V
Champion International Courtland M40EC AL0000396 2A 8.6€-11 3.4E-09 1.6€E-08 3.8E-11 1.3E-09 5.9E£-09
Container Corp. of America Brewton M67EC AL0002682 3C ND 1.66-10 7.0E-09 3.3E-08 7.9E-11 3.5E-09 1.6E-08
Boise Cascade Corp. Jackson MBSEC AL0002755 1 1.9E-10 7.3E-09 3.4E-08 8.8E-11 2.7E-09 1.3E-08
Boise Cascade Corp. Jackson M6SEC1 AL0002755 1 2.4E-10 9.3E-09 4.2E-08 1.1E-10 3.4E-09 1.6E-08
International Paper Co. Mobile M71EC ALO002780 1 1.66-10 5.8E-09 2.6E-08 7.5€-11 1.9€-09 8.8E-09




D

COMPANY

Scott Paper Co.

Gulf States Paper Corp.
International Paper Co.
Kimber1y-Clark Corp.
James River Corp.
Alabama River Pulp
Alabama River Pulp
Alabama River Pulp
ITT-Rayonier, Inc.
Buckeye Cellulose
Champion International
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Georgia-Pacific Corp.
St. Joe Paper Co.

St. Joe Paper Co.
Gilman Paper Co.
Federal Paper Board Co.
ITT-Rayonier, Inc.
ITT-Rayonier, Inc.

Brunswick Pulp and Paper
Brunswick Pulp and Paper

Buckeye Cellulose
Westvaco Corp.
Willamette Industries
International Paper Co.
International Paper Co.
International Paper Co.

Leaf River Forest Products
Leaf River Forest Products

Champion International
Weyerhaeuser Co.
Weyerhaeuser Co.
Federal Paper Board Co.

CITY

Mobile
Demopolis
Selma

Coosa Pines
Butler
Claiborne
Claiborne
Claiborne

Fernandina Beach

Perry
Cantonment
Panama City
Panama City
Panama City
Panama City
Palatka
Port St. Joe
Port St. Joe
St. Marys
Augusta
Jesup

Jesup
Brunswick
Brunswick
Oglethorpe
Wickliffe
Hawesville
Natchez
Moss Point
Moss Point
New Augusta
New Augusta
Canton
Plymouth
New Bern
Riegelwood

Appendix G. (continued)

SAMPLEID  NPDES GRg TCOD
NUMBER ID" NON-
DETE
ECT
M26EC210  ALDOO2801 1
M101EC AL0002828 1
M8BEC AL0003018 1
M36EC AL0003158 1
MS6EC AL0003301 1
M21€C AL0025968 1
M21EC] AL0025968 1
M21EC2 AL0025968 1
MS0EC FLO000701 2A
MI1ECO FLO000876 1
CP1000 FLO002526 3B ND
M102EAC FL0002631 2CH ND
M102EAC FLO002631 2CL ND
M102EBC FL0002631 2CH
M102EBC FLO002631 2CL
M24EC FLO002763 2A

M94EC1 FL0020206 4H
M34eCl FLO020206 4L
M5SEC GA0001953 2B ND
M83EC GA0002801 1
MB4EAC GA0003620 1
M84EBC GA0003620 1
M87EC GA0003654 2A
MB7EC1 GAQ003654 2A
M22EC10 GA0049336 3B ND
M78EC KY0000086 1
MB3EC KY0001716 3D WD
MI7EC MS0000213 1
M34EC MS0002674 2CH
M34EC MS0002674 2CL
BM3SSEC30 MS0031704 1
M35SEC30  MS0031704 1
M47G100-500NC0000272 1
M86ECO NC0000680 2A
M6EC NC0003181 1
M16EC NC0003298 1

TCOF
NON-
DETE
ECcT

ND

DOSE

TCDD
BCF
FILET=
5,000,
TCOF,
1,950
8 6.5
g/day

.1E-11
.5E-10
.2E-10
.8E-10
.3E-10
.2E-11
.1E-11
.5E-11
.4E-11
.3E-08
.6E-09
.9E-12
.0E-13
.7E-11
.3E-13
.5€-08
.9E-10
.5E-11
.0E-10
.6E-11
.4€-10
.4€-10
.5€-10
.4E-10
.3E-11
.0E-12
.2E-13
.0E-12
.2E-09
.0E-10
.1E-10
.6E-09
.3E-08
.1E-08
.TE-10
.5E-10

NI s s N NI WO N NI N e gt Y 0t (N b S e 0D (D = =t SN QN U et bt s

SIMPLE DILUTION DOSE FROM EXAMS WATER COLUMN

TCOD BCF=50,000, TCDD
TCOD,BCF=1,950

@ 30
g/day

.8E-09
.4E-09
.7E-09
.JE-09
.6E-09
.0E-09
.9E-09
.2E-09
.8E-09
.3E-07
.0E-08
.3E-10
.4E-11
.1E-10
J9E-11
.9E-07
.9E-08
.3E-09
.0E-09
.4E-09
.4E-09
.1E-09
.8E-08
.8E-08
.1E-10
.0E-11
JJE-11
.2E-10
.3E-08
.4E-09
.7E-08
.9E-08
.8E-08
.8E-07
.7E-08

NN WO S WROWNNNONINEBNN =N NWEDONNN=N TN SO -~

9 140
g/day

8
2
2
3
2
9
8
1
1
2
2
2
1
3
1
8
1.
1
1
1
3
2
1
1
4
3
1
5
3
1
1
3
2
3
1

.4E-09
.9E-08
.2E-08
.5E-08
.6E-08
.0E-09
.8E-09
.0E-08
.4E-08
.5€-06
.7E-07
.0E-09
.6E-10
.3E-09
.3E-10
.9E-07
3e-07
.1€-08
.8E-08
.1E-08
.0E-08
.9E-08
.3E-07
.3E-07
.2E-09
.7€-10
JJE-10
.3E-10
.8E-07
.5t-08
.3E-07
.2E-07
J7E-07
.0E-06
.2E-07

BCF

FILET=

5,000,

TCDF,
1,950

@ 6.5
g/day

HNOWWoOONWNPRNDOO WO e

5
2
5
5.
2
2
1

9
8
7
2.
5
5
1
4

J4E-11
.1E-11
.8E-11
J1E-11
J3E-11
J3E-11
.2E-11
.3E-11
.3E-11
.9E-09
.2E-10
.9E-12
.1E-13
.BE-12
.4E-13
.1E-09
(o))
co
.1E-11
.6E-11
.6E-11
7€-11
.7E-10
.BE-10
J1E-11
E
.8E-14
1
.7E-10
.0E-11
1E-10
.8E-10
.0E-10
.3E-08
.1E-10

.1E-08 5.0E-08 1.8E-10

TCDD BCF=50,000,
TCDD, BCF=1,950

PP e =t NI PN == Y TN T = b e e (Y

30 @140
g/day g/day
.JE-10 2.6E-09
.9E-09 8.7E-09
.2E-09 5.4E-09
.8E-09 8.6E-09
.9E-09 B.8E-09
.SE-10 3.0E-09
.3E-10 2.9E-09
.1E-10 3.3E-09
.1E-09 4.9E-09
.2E-07 1.0E-06
.7E-08 1.3E-07
.SE-10 7.1E-10
.2E-11 5.7E-11
.5E-10 1.2E-09
.0E-11 9.5€-11
.7E-07 8.0E-07
co ()}
co co
.6E-09 7.7€-09
.6E-10 4.5E-09
.6E-09 1.2€-08
.SE-09 1.2E-08
.0E-08 4.8E-08
.0E-08 4.8E-08
JE-10 1.7E-09
E 3
.8E-12 1.8E-11
E 3
.6E-08 1.26-07
.1E-09 9.7E-09
.JE-09 4.1€-08
.2E-08 1.0E-07
.2E-08 1.0E-07
.1E-07 1.4E-06
.5E-08 7.1E-08
.3E-09 3.4£-08



€D

COMPANY

International Paper Co.
International Paper Co.
Bowater Corp.

Union Camp Corp.

Mead Corporation
Bowater Corp.

Region V

Mead Corporation

Scott Paper Co.

Scott Paper Co.
Champion International
Potlatch Corp.

Pot latch Corp.

Boise Cascade Corp.
Mead Corp.

Badger Paper Mills, Inc.
Badger Paper Mills, Inc.

James River Corp.
Pentair, Inc.
Wausau Paper Mills Co.
Wausau Paper Mills Co.
Nekoosa Papers, Inc.
James River Corp.
James River Corp.
Weyerhaeuser Co.
Badger Paper Mills,
Badger Paper Mills,
Badger Paper Mills,
Badger Paper Mills,

Region VI
Georgia-Pacific Corp.
International Paper Co.
Nekoosa Papers, Inc.
Potlatch Corp.

Pot latch Corp.

James River Corp.

Inc.
Inc.
Inc.
Inc.
Consolidated Papers, Inc.

CITY

Georgetown
Georgetown

. Catawba

Eastover
Kingsport
Calhoun

Escanaba
Muskegon
Muskegon
Quinnesec
Cloquet

Cloquet
International Falls
Chillicothe
Peshtigo

Pesht igo

Green Bay

Park Falls
Brokaw

Brokaw

Nekoosa & Pt. Edwards
Green Bay

Green Bay
Rothchild
Peshtigo
Peshtigo

Pesht igo
Peshtigo
Wisconsin Rapids

Crosset

Pine Bluff
Ashdown

McGhee

McGhee

St. Francesville

SAMPLEID

M70EC
M70EC1
M23EC
M33EC
M73€EC
M75EC

ML802
MI2EC
MI2EC
Ql4t
M38ECO
M38ECO
DE020922
DE026013
M46EBC
M46EBCX
M72EAC
M25EC
M54EC
M54ECX
M77EC
M72EBC
M72EBC
M23EC
M46EAC
M46EAC
M46EACX
M46EACX
21

MG8EC
M51EC
M20EC
M18EC
M1BEC
MS2EC

Appendix G. (continued)

NPDES GRT
NUMBER 10
SC0000868 2A

SC0000868 2A
SC0001015 1
$C0038121 1
TNO001643 1
TN0002356 3D

M10000027 38
MI10027391 4H
MI0027391 4L
M10042170 1

MNOO01643 1

0H0004481 38
W10000663 1

wI0000663 3B
wi0001261 1

wI0003212 38
w10003379 38
wi0003379 3D
wi0003620 1

Wi0020991 4H
W10020991 4L
Wi10026042 1

WwI0030651 4H
WI0030651 4L
wW10030651 4H
W10030651 4L
wi0037991 3D

AR0001210 1
AR0001970 1
AR0002968 1
AR0035823 4H
AR0035823 4L
LA0003468 1

TCDD TCDF
NON- NON-
DETE DETi
ECT® ECT

ND ND

ND
ND
ND

L]
ND

ND
ND
ND ND

ND
ND

ND
ND
ND ND

DOSE

TCDD
8CF
FILET=
5,000,
TCDF,
1,950
® 6.5
g/day

.5E-07
.2E-07
.0E-10
.5E-11
.4E-11
J7E-11

W W W N e e

.0E-10
.9E-12
.9E-13
.3E-11
.5E-11
.6E-12
.6E-10
.0E-10
J4E-11
J3E-11
J1E-11
.8E-11
J9E-12
.5E-12
.4E-10
.4E-13
.JE-14
L2E-11
J1E-11
JJE-12
.8E-12
.9E-13
.1E-10

O RN WO DN W= NWE U NW S

.4E-09
.8E-10
.9E-10
.5E-13
.0E-14
.2E-12

AN NN -

SIMPLE DILUTION DOSE FROM EXAMS WATER COLUMN

TCDD BCF=50,000, TCDD

TCDD,BCF=1,950" BCF
FILET=
5,000,
TCDF,
1,950
e 30 9140 @ 6.5
g/day g/day g/day
6.6E-06 3.0E-05 4.9E-08
5.0E-06 2.3E-05 4.0E-08
8.8E-09 4.1E-08 1.2E-10
1.5€-09 6.7E-09 1.1E-11
1.2e-09 5.6E-09 2.0E-11
1.7e-09 7.8E-09 2.0E-11
1.5£-08 7.0E-08 2.6E-10
3.4E-10 1.5E-09 6.3E-12
2.7E-11 1.2E-10 5.1E-13
2.0E-09 8.9E-09 3.7E-11
1.9E-09 9.0E-09 2.8E-11
1.56-10 7.2E-10 2.2E-12
7.6E-09 3.3E-08 2.0E-10
7.2e-09 3.3E-08 1.5€-10
3.7e-10 1.6E-09 1.0E-11
2.4E-10 9.4E-10 E
1.26-09 5.4E-09 1.2E-11
1.2E-09 5.7e-09 1.6E-11
2.6E-10 1.2E-09 4.7E-12
3.0E-10 1.4E-09 3.9E-12
1.2E-08 5.6E-08 2.0E-10
3.1E-11 1.4E-10 3.5E-13
2.5e-12 1.1E-11 2.8E-14
9.5E-10 4.4E-09 1.2€-11
5.0E-10 2.1E-09 1.5E-11
4.0E-11 1.7E-10 1.2E-12
1.8E-10 6.9E-10 E
1.4E-11 5.5E-11 2
4.8E-09 2.2E-08 5.0E-11
5.7E-08 2.6E-07 5.4E-10
1.0E-08 4.56-08 1.8E-10
1.3E-08 5.8E-08 5.2E-11
1.1E-11 4.9¢-11 E
8.4E-13 3.9E-12 E
2.1E-10 9.8E-10 E

TCDD BCF=50,000,
TCDD,BCF=1,950

@ 30

2.

NN OOI—= 2O W N WD = s e 0D N WU - -

/day

@ 140

(oot IR U B N R

/day

.1E-06
.3E-0B
.4E-08
.8E-09
.9E-09
.0E-09

8
6
2
1
2
4
4.2€-08
8.
6
5
5
4
2
2
9

5E-10

.8E-11
.7E-09
.4E-09
.3E-10
.2E-08
.3E-08
.8E-10

E

.7E-09
.2E-09
.4E-10
.3E-10
.8E-08
.4E-11
.5E-12
.3E-09
.3E-09
.18-10

3
E

.0E-08

.2E~08
.3E-08
.2E-09

t
E
3



ro

COMPANY

Georgia-Pacific Corp.
Georgia-Pacific Corp.

International Paper Co.

Boise Cascade Corp.

International Paper Co.
International Paper Co.

Champion International
Temple-Eastex, Inc.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Champion International
Region VIII

Stone Container Corp.
Reigon IX

Stone Container Corp.
Simpson Paper Co.

Gaylord Container Corp.

Simpson Paper Co.

Louisiana Pacific Corp.

Region X

Alaska Pulp Corp.
Ketchikan Pulp & Paper
Ketchikan Pulp & Paper
Potlatch Corp.
Potlatch Corp.

James River Corp.

Pope & Talbot, Inc.
Boise Cascade Corp.
Boise Cascade Corp.
Longview Fibre Co.
Weyerhaeuser Co.
Weyerhaeuser Co.

James River Corp.
Scott Paper Co. 1
Scott Paper Co. 2
ITT-Rayonier, Inc.

N -

cIvy

Zachary
lachary
Bastrop
Deridder
Texarkana
Texarkana
Lufkin
Evadale
Pasadena
Pasadena
Pasadena
Houston

Missoula

Snowf lake
Anderson
Antioch
Fairhaven
Samoa

Sitka
Ketchikan
Ketchikan
Lewiston
Lewiston
Clatskanie (Wauna)
Halsey

St. Helens
St. Helens
Longview
Longview
Longview
Camas
Everett
Everett

Port Angeles

SAMPLEID

MIEC
M1ECX
MBSEC
M58EC
MI3EC
MI9EC]
DF024512
M3EC
M2EC
M2EC
M2EC
M15EC

M27EC

M100EC
M38EC
M106EC
M43ECO
M70EC10

M5EC-1
M31EAC
M31EBC
M56EC
M56ECL
8637-4645
M19EC
M76ECO
M76ECO
M53EC
M45EC1-L
M4SEC-L
M32EC
MBOEAC
MBOEBC
M12EC

NPDES
NUMBER

LA0005258
LA0005258
LA0007561
LA0007927
Tx0000167
TX0000167
TX0001643
TX0003891
TX0006041
TX0006041
TX0006041
TX0053023

MT0000035

CA0004065
CA0Q04847
CA0005282
CA0005894

AK0000531
AK0000922
AK0000922
100001163
100001163
OR0000795
OR0001074
0R0020834
0R0020834
WAQ000078
WA0000124
WA0000124
WA0000256
WA0000621
WA0000621
WA0000785

GR
IDY

=G bt b e (Y P G

TCDD TCDF
NON- NON-
DET: DET:
EcT ECT2
NQ
ND WD
NQ
NQ
NQ
ND
ND
ND
ND  ND
D
NQ
ND
ND WD

Appendix G. (continued)

DOSE
TCOD
BCF
FILET=
5,000,
TCOF,
1,950
6.5 830
g/day  g/day
q qQ
1.4E-11 4.0E-10
F F
1.1E-09 4.4€-08
1.3£-09 5.2€-08
1.7€-09 7.2E-08
2.1E-10 9.3E-09
2.2E-09 9.8E-08
N N
N N
N N
8.1E-10 1.9€-08
|5.1E-12 2.3E-10
£z £2
1.8E-09 4.1E-08
F F
1.2E-09 4.5E-08
5.1E-10 2.0E-08
3.26-10 1.2E-08
4.9E-11 2.2E-09
6.1E-10 2.8E-08
5.6E-11 2.2E-09
6.0E-11 2.4€-08
2.9E-12 1.1E-10
3.4E-11 1.5E-09
8.6E-13 3.4E-11
6.9E-14 2.7E-12
1.0E-12 2.6E-11
1.86-12 7.8E-11
2.2€-12 9.0E-11
ND ND
E2D EZD
EZ0 E20
1.0E-10 4.5€-09

0 140
g/day

Q

.8E-09

F

.0E-07
.4E-07
.3E-07
.3E-08
.6E-07

.8E-08
.0E-09

24

.JE-07

.1E-07
.2E-08

.2E-08
.0E-08
.3E-07
.0E-08
.1£-08
.8E-10
.7E-09
.6E-10
3E-11
.1E-10
.SE-10
.1E-10

ND
EZD
€ZD

.1E-08

TCDD BCF=50,000, TCDD
TCDD, BCF=1,950

BCF
FILET=
5,000,
TCOF,
1,950
8 6.5
g/day

Q
E

3
.7E-10
.8E-10
.3E-10
.SE-11
.0E-09

5.1E-10

4.

.3E-12

EZ
.4E-09

J7E-10
.3E-10

.6E-10
.8E-11
.3E-10
JJE-11
JE-11
to
JJE-11
ED
ED
]
ED
ED
ND
EZ0
EZD
1E-11

SIMPLE DILUTION DOSE FROM EXAMS WATER COLUMN

TCDD BCF=50,000,
TCDD, BCF=1,950

8 30
g/day

Q
E

F

.5E-08
.2E-08
.7E-08
.2E-09
.3E-08

.4E-09
.3E-11

€z

.1E-08

F

.7E-08
.3E-09

.2E-09
.9E-10
.0E-08
.7E-10
.2E-10

()]

.5E-10

ED
ED
€0
EdD
ED
ND
EZD
EZD

.6E-09

9 140
g/day

Q
E



Appendix 6. {continued)

COMPANY cIvy SAMPLEID  NPDES GRE
NUMBER ID
Weyerhaeuser Co. Cosmopolis M4EC WA0000809 2A
Simpson Paper Co. Tacoma MBI1EC WA0000850 2E
Simpson Paper Co. Tacoma M81EC1 WAQ000850 2E
Simpson Paper Co. Tacoma MB1ECX WA0000850 2E
Simpson Paper Co. Tacoma MB1ECXX WA0000850 2E
Georgia-Pacific Corp. Bellingham M6OEC1 WA0001091 2B
Weyerhaeuser Co. Everett M79tC WA0003000 2A
ITT-Rayonier, Inc. Hoquiam M33EC WA0003077 2A
Boise Cascade Corp. Wallula M66EC WA0003697 1

1 Legends of analysis group ID codes and error codes are on the next page.

)
NQ

a.k.a. Hammermill Papers

nou

Nonquantifiable
3

TCDD TCOF
NON- NON-
DETE DETE
ECT™ ECT

DOSE SIMPLE DILUTION DOSE FROM EXAMS WATER COLUMN

TCOD TCDD BCF=50,000, TCDD TCDD BCF=50,000,
BCF TCDD,BCF=1,950 BCF TCDD,BCF=1,950

FILET= FILET=
5,000, 5,000,
TCDF, TCOF,
1,950 1,950

6.5 @ 30 © 140 ©6.5 030 @ 140
g/day g/day g/day g/day g/day g/day

2.26-09 4.6E-08 1.8E-07 1.5E-09 1.9E£-08 8.8E-08

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
1.6£-10 1.2E-09 2.5€-09 1.4E-10 8.3E-10 3.9E-09
9.5E-10 3.5€-08 1.6E-07 5.0E-11 1.4E-09 6.3E-09
5.1€-10 2.3E-08 1.1E-07 1.8E-10 8.2E-09 3.8E-08
6.2€-11 1.7€-09 7.4E-09 3.2E-11 5.6E-10 2.6E-09

Not detected in the effluent samples. Dose estimates are based on 1/2 the detection limit in the effluent sample.



9o

Legends for Analysis Group and Special Status Codes

Analysis Group

1
2A

28

2CH

L

2D

2

3A

3B

3C

30

3E

4H

4L

Calculations based on stream flow in cubic feet/sec. A1l effluent sample concentrations above detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. A1l effluent sample
concentrations were above detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. 2,3,7,8-TCOD concentrations
in effluent samples were below detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. Indirect discharge through
a POTV assuming of 75X% pollutant removal. Effluent sample concentrations were above detection 1imits unless noted
otherwise.

Calculations based on the dilution ratio at the edge of the zone of iInitial dilution. Indirect discharge through

a POTW assuming of 98X pollutant removal. Effluent sample chemical concentrations above detection limits unless
noted otherwise.

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but such a ratio
is not available. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but chemical
concentrat tons were not quantifiable for 2,3.7,8-TCDD and/or 2,3,7,8-1CDF. ‘These samples might be re-analyzed and
data might become available.

Calculations could be based on stream flow in cubic feet/sec, but effluent sample concentrations were not
quantifiable for 2,3,7,8-TCDD and/or 2,3,7,8-TCOF.

Calculations based on stream flow in cubic feet/sec. 2,3.7,8-TCDD concentrations in effluent samples were below
detection limits.

Calculations based on stream flow in cubic feet/sec. 2,3,7.8-TCDF concentrations in effluent samples were below
detection limits.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-1CDD and 2,3,7,8-TCOF concentrations in effluent
samples were below detection limits. :
Calculations could be based on stream flow in cubic feet/sec, but concentrations in effluent samples were not

quantifiable for 2,3,7,.8-T1CDD and/or 2,3,7.8-TCOF. These samples might be re-analyzed and data might become
available.

Calculations based on stream flow in cubic feet/sec. Indirect discharge through a POTW assuming of 75X pollutant
removal. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations based on stream flow in cubic feet/sec. Indirect discharge through s POTW assuming of 98X pollutant
removal. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on stream flow in cubic feet/sec, but flow data was not available.

Specia] Status Codes

[

Concentration of Total Suspended Solids in effluent samples was not
available.

Orinking water calculations were not done because the recelving water is
either marine or estuarine or 13 not designated for drinking water use.

The EXAMS 11 model fafled to run for this data record.

A stream flow rate was not available.

A value for low stream flow (7Q10) was not available.

Concentrations in effluent samples were not quantifiable for 2,3.7.8-
1CD0 and/or 2,3,7,8-TCOF. These samples might be re-analyzed and data
might become available.

A plant effluent flow rate was not available.

Concentratfons in effluent samples were not quantifiable for 2,3.7.8-
TC0D and/or 2,3,7,8-TCOF.

Concentration of Total Suspended Solids in receiving water was not
available.

A dilution ratio was not available for the edge of the zone of initial
dilution
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COMPANY

Region I
Georgia-Pacific Corp.

International Paper Co.

Lincoln Pulp and Paper

James
Boise
Scott
Scott
Scott
James
James

River Corp.
Cascade Corp.
Paper Co.
Paper Co.
Paper Co.
River Corp.
River Corp.

Region 11

International Paper Co.
International Paper Co.
Finch & Pruyn & Co., Inc.

Region III

Westvaco Corp.
Westvaco Corp.
Penntech Papers, Inc.
Penntech Papers, Inc.
Appleton Papers, Inc.
P.H. Glatfelter Co.
Procter & Gamble Co.
International Paper”3
International Paper”3

Chesapeake Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Union Camp Corp.
Region IV

Champion International

Container Corp. of America

Boise
Boise

International Paper Co.

Scott

6ulf States Paper Corp.

Cascade Corp.
Cascade Corp.

Paper Co.

Appendix H.

Mill Specific Dose (pg/kg/day) from Drinking Water at

CITY

Woodland
Jay
Lincoln
01d Town
Rumford
Westbrook
Hinck ley
Hinck ley
Berlin
Berlin

Ticonderoga
Ticonderoga
Glen Falls

Luke

Luke
Johnsonburg
Johnsonburg
Roaring Springs
Spring Grove
Mehoopany
Erie

Erie

West Point
Covington
Covington
Covington
Covington
Franklin

Court land
Brewton
Jackson
Jackson
Mobile
Mobile
Demopolis

SAMPLEID

Mi7ec
RG1-86388
M11EC
M8EC
M82EC
M30EC
M61EC
ME1EC]
BMBSEC
MBSEC

M3EC
MIEC!
M41EC

MB2EC
M62EC
M57EAC
M57E8C
M13EDO
M64EC20
M42EC
M103ECX
M103ECX
M74EC140
BM28EC
M28EC
M28EC}
M28EC2
UCF1000

M40EC
M67EC
M6SEC
MB5EC]
M71EC
M26EC210
M101EC

NPDES
NUMBER

ME0001872
ME0001937
ME0002003
ME0002020
ME0002054
ME0002321
ME0021521
ME0021521
NH0000655
NH0000655

NY0004413
NY0004413
NY0005525

MDO021687
MD0021687
PA0002143
PA0002143
PAD008265
PA0008869
PA0008885
PA0026301
PA0026301
VA0003115
VA0003646
VA0003646
VA0003646
VA0003646
VA0004162

AL0000396
AL0002682
AL0002755
AL0002755
AL0002780
AL0002801
AL0002828

GR
lDg

P s pt Pt fumt pd Pt b P Gt

W NN
Q> >

ND

W
orrx

ND

—

38 ND
38 ND
3B ND
2CH
2CL

38 ND
38 ND

2A
3C

[y Sy

TCDD TCOF
NON- NON-
DETE DETi
ECT® ECT

ND

ND

wwrn OB WOOMWN & W

D b O = D =

~ b O =

— - O I

Ingestion of 2 Liters

SIMPLE DILUTION

DRINKING WATER DOSES

TCDD

SD

JE-12
.8E-11
.6E-12
.3E-12
3E-11
.8E-12
JJE-12
.5E-12
.2E-12
1E-11

L9E-11
.8E-11
.9E-13

AE-11
.JE-13
.8E-12
LJE-12
J1E-11
.8E-11
.5E-13

£z
£z

.2E-11
.1E-10
.0E-11
.1E-11
.0E-10

JTE-12
.8E-12
.0E-11
.3E-11

J9E-12

TCOF

SO

.4E-11
.3E-10
J1E-11
.1E-11
.5E-10
.9E-11
.5€-11
.3E-11
.2E-11
.3E-10

4E-10
.5E-10
.6E-13

.3E-11
.TE-12
.5E-12
.5E-11
.4E-11
.8E-10
.4E-14

74
74
D

.4E-11
.8BE-09
.9E-10
.5E-10
.3E-10

J1E-11
.5E-12
J7E-11
JJE-11

D
D

.6E-11

TEQ

SO

5.1E-12
7.2E-11
.JE-12
.4E-12
.BE-11
.2E-11
.2E-12
.8E-12
.4E-12
.5E-11

w
m™m
1

-, OO~ ubWw
™
i
e
ol o

.0E-12

.4E-11
J1E-12
.BE-12
1E-11
.4E-11
.6E-11
.5E-13
¥4
ez

— g bt et N\ bt

.8E-11
.8E-10
J9E-11
.5E-11
L7E-10

~ 00 00 =

.BE-12
.1E-11
.6E-11
.9E-11

- e O

1.1e-11

per Day
EXAMS WATER COLUMN

2.
2.
2.
.SE-12
JJE-11
.1E-12
.0E-12
J4E-12
.6E-12
.2E-11

[ N1 —wWwNNUI NN

O (W s=e 0= OO N L0

DRINKING WATER DOSES

TCoD

EXWC

9E-12
6E-11
0E-12

JE-12
.3E-11
.7E-13

L2E-12
.5E-13
.3E-13
.SE-12
J9E-12
JJE-12
.JE-14

¥4
134
0

.6E-12
.8E-10
J9E-12
.2E-11
.6E-10

JJE-12
.8E-12
.6E-12
.5E-12

0
0

.6E-12

D NWN N W w MM PO A et et B s e N\)

6

1

TCOF

EXWC

.4E-11
.3E-10
.0E-11
dE-11
.4E-10
.8E-11
.4E-11
.3E-11
.2E-11
.2E-10

.2€-10
.3E-10
.6E-13

.0E-11
.4E-12
.4E-12
.8E-11
J3E-11
.2E-10
.1E-14

€z

€z

0
.0E-11
.6E-09
.4E-10
.2E-10
.3e-10

.0E-11
.4E-12
.5E-11
.4E-11
0
D
J9E-11

-0 0w Ww;o W

TEQ

EXWC

2E-12
SE-11
0E-12
6E-12

JAE-11
.9E-12
.5E-12
JTE-12
JIE-12
.5E-11

JAE-11
.BE-11
J1E-13

L2E-12
.9E-13
.SE-12
.4E-12
.2E-12
.SE-11
.5E-14

4
24
)]

.6E-12
.4E-10
J3E-1
J3E-11
.3E-10

.7E-12
.6E-12
.0E-12
J1E-11

0
D

.5E-12



COMPANY

International Paper Co.
Kimberly-Clark Corp.
James River Corp.
Alabama River Pulp
Alabama River Pulp
Alabama River Pulp
ITT-Rayonier, Inc.
Buckeye Cellulose
Champion International
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Georgia-Pacific Corp.
St. Joe Paper Co.

St. Joe Paper Co.
Gilman Paper Co.
Federal Paper Board Co.
ITT-Rayonier, Inc.
1TT7-Rayonier, Inc.
Brunswick Pulp and Paper
Brunswick Pulp and Paper
Buckeye Cellulose
Westvaco Corp.
Willamette Industries
International Paper Co.
International Paper Co.
International Paper Co.
Leaf River Forest Products
Leaf River Forest Products
Champion Internationa}l
Weyerhaeuser Co.
Weyerhaeuser Co.
Federal Paper Board Co.
International Paper Co.
International Paper Co.
Bowater Corp.

Union Camp Corp.

Mead Corporation
Bowater Corp.

Region V

Mead Corporation

cIry

Selma

Coosa Pines
Butler
Claiborne
Claiborne
Claiborne
Fernandina Beach
Perry
Cantonment
Panama City
Panama City
Panama City
Panama City
Palatka
Port St. Joe
Port St. Joe
St. Marys
Augusta
Jesup

Jesup
Brunswick
Brunswick
Oglethorpe
Wickliffe
Hawesville
Natchez
Moss Point
Moss Point
New Augusta
New Augusta
Canton
Plymouth
New Bern
Riegelwood
Georgetown
Georgetown
Catawba
Eastover
Kingsport
Calhoun

Escanaba

SAMPLEID  NPDES GRP TCDD TCDF
NUMBER ID"™ NON- NON-
DETE DETE
ECT® ECT
M8BEC AL0003018 1 6
M36EC ALO0031S8 1 1
M36EC AL0003301 1 7
M21EC AL0025968 1 2
M21EC1 AL0025968 1 2
M21EC2 AL0025968 1 3
MSOEC FLO000701 2A
MI1ECO FLO000876 1 7
CP1000 FLO002526 3B ND 8
M102EAC FL0002631 2CH ND
M102EAC FLO002631 2CL ND
M102EBC FL0002631 2CH
M102EBC FLO002631 2CL
M24EC FLO002763 2A 2.
M34EC] FL0020206 4H
MI4ECL FL0020206 4L
M55EC GA0001953 2B ND
M83EC GA0002801 1
MB4EAC GAD003620 1
MB4EBC GA0003620 1
M87EC GA0003654 2A
MB7EC1 GA0003654 2A
M22EC10  GA0049336 3B ND
M78EC KY0000086 1
M63EC KY0001716 3D ND ND
M37EC M$0000213 1
M34EC MS0002674 2CH
M34EC MS0002674 2CL
BM35SEC30 MS0031704 1
M35SEC30  MS0031704 1
M47G100-5008C0000272 1
M86ECO NC0000680 2A
M6EC NC0003191 1
M16EC NC0003298 1
M70EC $C0000868 2A
M70EC] SC0000868 2A
M23tC 5C0001015 1
MI3EC scoosslel 1
M73EC TN0001643 1
M75EC TN0002356 3D ND WD
MLBO02 M10000027 3B ND

Appendix H. (continued)

o Www

— N b P
. e e .

oo ww

RN =t A =

SIMPLE DILUTION

DRINKING WATER DOSES

TCDO

.6E-12
JAe-11
.7E-12
.7E-12
.6E-12
.0E-12

]

.4E-10
L2E-11

2.

2.
2.
1.
1
1

O W & N

3.

[ 4 ]

.4E-11

.2E-09

1
1
4
J7E-11 4,
4
9
.6E-10 1

TCOF

SE-11 9.
3E-11
4e-11
7€-11

0

.4E-10 3.

TEQ

1E-12

1
J3e-11 2
.0E-11 2.
.4t-12 8
3e-12 8.
.4E-12 9.

0

.6E-10 3.
.4E-10 3.

[=2]

m

]

(S

~
- 00 U~

EXAMS WATER COLUMN

'DRINKING WATER DOSES

TCOD  TCOF
.5E-12 2.3E-11
J5E-12 2.1E-1%

SE-12 2.3E-11
.5E-13 1.6E-11
3E-13 1.6E-11
5E-13 1.3E-11
D D
0E-10 2.2E-09
6E-11 4.4E-10
D ]

D ]

D D

)] ]
.4E-10 7.0E-10
co co
cD co

D D
.3E-12 9.3E-12
.6E-12 1.S5E-12
.4E-12 5.8E-12
D )]

D 0
.0E-13 5.2E-12
3 E
1E-15 3.1E-14
3 3

) )]

D 0
.2E-11 4.5E-11
.0E-11 1.8E-10
.1E-11 3.9E-11
D ]

D D
.0E-11 4.6E-11
D ]

D 0
.2E-12 2.1E-11
.3E-13 5.0E-12
3E-13 1.2E-11
2E-12 1.9€-12
.2E-11 1.3E-10

[- -3, MNP & W

3.

2.

4.

1.

8.

1.

3.

1.

2.

D e O

TEQ

.9E-12
.6E-12
.8E-12
.4E-12
.4E-12
.3E-12
D
.2E-10
.0E-11



€H

COMPANY

Scott Paper Co.

Scott Paper Co.
Champion International
Potlatch Corp.

Pot latch Corp.

Boise Cascade Corp.
Mead Corp.

Badger Paper Mills, Inc.
Badger Paper Mills, Inc.

James River Corp.
Pentair, Inc.

Wausau Paper Mills Co.
Wausau Paper Mills Co.
Nekoosa Papers, Inc.
James River Corp.
James River Corp.
Weyerhaeuser Co.

Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
Badger Paper Mills, Inc.

—

Consolidated Papers, Inc.

Region VI
Georgia-Pacific Corp.
International Paper Co.
Nekoosa Papers, Inc.
Pot latch Corp.

Pot latch Corp.

James River Corp.
Georgia-Pacific Corp.
Georgia-Pacific Corp.
International Paper Co.
Boise Cascade Corp.
International Paper Co.
International Paper Co.
Champion International
Temple-Eastex, Inc.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Champion International
Region VIII

Stone Container Corp.

cITY

Muskegon
Muskegon
Quinnesec
Cloquet

Cloquet
International Falls
Chillicothe
Peshtigo
Peshtigo

Green Bay

Park Falls
Brokaw

Brokaw

Nekoosa & Pt. Edwards
Green Bay

Green Bay
Rothchild
Peshtigo
Peshtigo
Peshtigo
Peshtigo
Wisconsin Rapids

Crosset
Pine Bluff
Ashdown
McGhee
McGhee

St. Francesville
Lachary
Zachary
Bastrop
Deridder
Texarkana
Texarkana
Lufkin
Evadale
Pasadena
Pasadena
Pasadena
Houston

Missoula

SAMPLEID

M92EC
MI2EC
Q14E
M38ECO
M38ECO
DE020922
DE026013
H46EBC
M4GEBCX
M72EAC
M25EC
M54EC
M54ECX
M77EC
M72EBC
M72EBC
M29EC
M46EAC
M46EAC
M4BEACX
M4GEACX
21

M6BEC
MS1EC
M20EC
M18EC
M18EC
MS2EC
M1EC
M1ECX
MBSEC
MSBEC
M39EC
MI9EC]
DF024512
M3EC
M2EC
M2EC
M2EC
M1SEC

M27EC

Appendix H. {continued)

NPDES GRg TCOD TCODF
NUMBER ID" NON~ NON-
DETE DETE
ECT® ECT

MI0027391 4H ND 4
MI0027391 4L ND 3
MI10042170 1 2
MN----~-- 4H 2
MN--~=--- 4L 2
MNOOO1643 1 1
0H0004481 3B ND
w10000663 1 4
W10000663 3B ND 2
wi0001261 1 1
WI0003212 3B ND 1
WI0003379 3B ND 3
WI0003379 3D ND ND 4
W10003620 1 i
WI10020991 4H ND 4
Wi0020931 4L ND 13
w10026042 1 1
WI0030651 4H 6
WI0030651 4L 5
WI0030651 4H ND 2
WI0030651 4L ND 1
W10037991 3D ND ND 6
AR0O01210 ) 7
AR0001970 1 1
AR0002968 1 1
AR0035823 4H 1
AR0035823 4L 1
LA0003468 1 2
LA0005258 3A NQ
LA000S258 1 5
LADOD7561 5

LA0007927 1 6
TX0000167 1 7
TX0000167 1 1
TX0001643 3D KD ND 1
TX0003891 1 1
TX0006041 3E NQ

TX0006041 3E NQ

TX0006041 3E NQ

TX0053023 2B ND
MT0000035 3C ND

SIMPLE DILUTION

DRINKING WATER DOSES

TCOD

.6E-13
J7E-14
JJE-12
.7E-12
.2E-13
.0E-11

0

.8€-13
.8E-13
.6E-12
JJE-12
.5E-13
.1E-13
J7E-11
J3E-14
.4E-15
.3E-12
.4E-13
.1E-14
.1E-13
JE-14
JJE-12

.BE-11
J4E-11
JE-11
.5E-14
.2E-15
J9E-13

Q
.3E-13

3

.1E-11
.3E-11
.0E-10
.3E-11
.4E-10

P N SIS IS S U - ] —da VAN WA

w N W e

- NN

TCDF

.6E-12
J7€-13
.0E-11
.2E-12
.1E-13
.8E-10

]

.2E-11
.4E-11
.0E-12
.1E-12
.4E-12
.8E-13
.4E-10
.9E-13
.3E-14
.TE-12
.8E-11
.5E-12
J1E-11
.8E-13
J7E-12

.0E-10
.4E-10
.0E-11
.7E-14
.9E-15
1E-12

Q
.9E-12

F

.9E-10
.4E-10
.5E-10
J3E-11
.6E-10

=t AN N = YN D B VN N e e

P A

3.

TEQ

.2E-13
.4E-14
.6E-12
.2E-12
.6E-13
.BE-11

D

.6E-12
JJE-12
.5€-12
.0E-12
.9E-13
.3E-13
J1E-11
.2E-14
.8E-15
.6E-12
.5€-12
.0E-13
.3E-12
.0E-13
.2E-12

J1E-10
JJE-11
.1E-11
.8E-14
.5E-15
.1E-13

Q
.5E-12

F

.8E-11
LTE-11
.3E-10
J4E-11
.5E-10

EXAMS WATER COLUMN

DRINKING WATER DOSES

TCOD

3.

TCDF

.4E-12
.6E-13
.8E-11
.0E-12
.0E-13
.BE-10

D

J1E-11

€

.SE-12
.JE-12
.3E-12
.JE-13
.3E-10
.7E-13
L2E-14
.6E-12
J7E-11
.3E-12

E
t

.SE-12

.9E-10
.3E-10
.4E-11

PO W NN D

NN w

TEQ
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COMPANY

Region IX

Stone Container Corp.
Simpson Paper Co.
Gaylord Container Corp.
Simpson Paper Co.
Louisiana Pacific Corp.
Region X

Alaska Pulp Corp.
Ketchikan Pulp & Paper 1
Ketchikan Pulp & Paper 2
Potlatch Corp.

Pot latch Corp.

James River Corp.

Pope & Talbot, Inc.
Boise Cascade Corp.
Boise Cascade Corp.
Longview Fibre Co.
Weyerhaeuser Co.
Weyerhaeuser Co.

James River Corp.

Scott Paper Co. 1
Scott Paper Co. 2
ITT-Rayonier, Inc.
Weyerhaeuser Co.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Georgia-Pacific Corp.
Weyerhaeuser Co.
ITT-Rayonier, Inc.
Boise Cascade Corp.

CITy

Snowf lake
Anderson
Antioch
Fairhaven
Samoa

Sitka
Ketchikan
Ketchikan
Lewiston
Lewiston
Clatskanie (Wauna)
Halsey

St. Helens
St. Helens
Longview
Longview
Longview
Camas
Everett
Everett
Port Angeles
Cosmopolis
Tacoma
Tacoma
Tacoma
Tacoma
Bellingham
Everett
Hoquiam
Wallula

SAMPLEID

M100EC
M38EC
M106EC
M43ECO
M70EC10

MSEC-1
M31EAC
M31EBC
MS6EC
M56EC1
8637-4645
M13EC
M76ECO
M76ECO
M53EC
M4SEC1-L
M45EC-L-
M32EC
MBOEAC
MBOEBC
M12EC
M4EC
M81EC
MBLEC1
MBIECX
MB1ECXX
M60EC1
MJSEC
M33EC
M66EC

Appendix H. {continued)

NPDES
NUMBER

CA0004065
CA0004847
CA0005282
CA0005894

AK0000531
AK0000922
AK0000922
100001163
100001163
OR0000795
OR0001074
O0R0020834
OR0020834
WA0000078
WAD000124
WA0000124
WA0000256
WA0000621
WA0000621
WA0000795
WA0000809
WA0000850
WAQG000850
WA0000850
WA0000850
WA0001091
WA0003000
WA0003077
WA0003687

GR
ng

1 Legends of analysis group ID codes and error codes are on the next page.

2 Np =
NQ = Nonguantifiable

3

a.k.a. Hammermill Papers

Not detected in the effluent samples.

TCDD TCOF
NON- NON-
DETE DETE
ECT® ECT

KD
ND ND

ND ND

Dose estimates are based on 1/2 the detection limit

SIMPLE DILUTION EXAMS WATER COLUMN

DRINKING WATER DOSES DRINKING WATER DOSES

TCOD TCDOF  TEQ TCOD TCDF  TEQ

&z €z (74 74 34 74
5.1E-11 1.7E-09 2.2€-10 2.3E-11 1.7E-09 1.8E-10

[N = ] oo™

oo o oo™
L= = ] oo™
(-2 - oo™
oo o oo™
0o o oo

3.06-12 1.5E-11 4.6E-12 6.1€-13 1.2E-11 1.8E-12
3.4E-12 1.4E-11 4.7E-12 6.8E-13 1.1E-11 1.8E-12
ED ED Ed ED ED ED
2.0E-12 5.5E-12 2.6E-12 8.9E-13 5.3E-12 1.4E-12
tD ED tD ED )] ED

ED 3] ED ED ED ED
ED ED 3 ED ED ED
ED ED ) 1)) )] 21}
ED ED eD ED ED 11]
ND ND ND ND ND ND
EZD €20 EZ0 EZD EZD EZD
EzD tZ0 EZD €20 EZD 4]
] 0 0 0 D D
D 0 ] 0 0 D
ND ND ND ND ND ND
ND NO ND ND ND NO
ND ND ND ND ND ND
ND ND ND ND ND ND
D D D D 0 D
D D D D D D
0 0 0 0 D D
] D D 0 D D

in the effluent sample.
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Legends for Analysis Group and Special Status Codes

Analysis Group

1
2A

28

2CH

2CL

20

2t

3A

38

3C

3D

3t

44

4L

Calculations based on stream flow in cubic feet/sec. All effluent sample concentrations above detection limits.
Calculations based on the dilution ratio at the edge of the zone of initial dilution. A1l effluent sample
concentrat ions were above detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. 2,3,7,8-1C00 concentrations
in effluent samples were below detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. Indirect discharge through
8 POTW assuming of 75X pollutant removal. Effluent sample concentrations were above detection 1imits unless noted
otherwise.

Calculations based on the dilution ratio at the edge of the zone of initia) dilution.
a POTW assuming of 98% pollutant removal.
noted otherwise.

Indirect discharge through
Effluent sample chemical concentrations above detection Yimits unless

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but such a ratio
is not svailable. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but chemical
concentrat fons were not quantifiable for 2,3,7,8-TC00 and/or 2.3,7,8-TCDF. These samples might be re-analyzed and
data might become available.

Calculations could be based on stream flow in cubic feet/sec, but effluent sample concentrations were not
quantifiable for 2,3,7,8-TC0D and/or 2,3,7,8-TCOF. .

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-1C0D concentrations in effluent samples were below
detection limits.

Calculations based on stream flow in cubic feet/sec. 2,3.7,8-TCDF concentrations in effluent samples were below
detect fon limits.

Calculations based on stream flow in cubic feet/sec.

2,3,7,8-TC0D and 2,3,7.8-TCDF concentrations in effluent
samples were below detection limits.

Calculations could be based on stream flow in cubic feet/sec., but concentrations in effluent samples were not

quantifiable for 2,3,7,8-TCDD and/or 2,3,7,8-TCDF. These samples might be re-analyzed and data might become
available.

Calculations based on stream flow In cubic feet/sec.

Indirect discharge through a POTW assuming of 75% pollutant
removal.

Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations based aon stream flow in cubic feet/sec.

Indirect discharge through a POTW assuming of 98X pollutant
removal.

Eff luent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on stream flow in cubic feet/sec, but flow data was not available.

Special Status Codes

c

Concentration of Total Suspended Solids in effluent samples was not
available.

Drinking water calculations were not done because the receiving water is
either marine or estuarine or is not designated for drinking water use.

The EXAMS 11 model failed to run for this data record.

A stream flow rate was not available.

A value for low stream flow (7Q10) was not available.

Concentrations in effluent samples were not quantifiable for 2,3,7.8-
1COD and/or 2,3,7,8-TCDF. These samples might be re-analyzed and data
might become available.

A plant effluent flow rate was not available.

Concentrations in effluent samples were not quantifiable for 2,3,7.8-
TCOD and/or 2,3,7,8-TCDF.

Concentration of Total Suspended Solids in receiving water was not
available.

A dilution ratio was not available for the edge of the zone of initial
dilution
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COMPANY

Region |
Georgia-Pacific Corp.
International Paper Co.
Lincoln Pulp and Paper
James River Corp.

Boise Cascade Corp.
Scott Paper Co.

Scott Paper Co.

Scott Paper Co.

James River Corp.

James River Corp.
Regfon 11

International Paper Co.
International Paper Co.

Finch & Pruyn & Co., Inc.

Region 111

Westvaco Corp.
Westvaco Corp.
Penntech Papers, Inc.
Penntech Papers, Inc.
Appleton Papers, Inc.
P.H. Glatfelter Co.
Procter & Gamble Co,
International Paper
International Paper
Chesapeake Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Unfon Camp Corp.
Region IV

Champion International

5
S

Container Corp. of America

Boise Cascade Corp.
Boise Cascade Corp.
International Paper Co.
Scott Paper Co.

6ulf States Paper Corp.
International Paper Co.
Kimberly-Clark Corp.
James River Corp.
Alabama River Pulp

cIvy

Woodland
Jay
Lincoln
01d Town
Rumford
Westbrook
Hinckley
Hinck ley
Berlin
Berlin

Ticonderoga
Ticonderoga
Glen Falls

Luke

Luke
Johnsonburg
Johnsonburg
Roaring Springs
Spring Grove
Mehoopany
Erie

Erie

West Point
Covington
Covington
Covington
Covington
Franklin

Court land
Brewton
Jackson
Jackson
Mobile
Mobile
Demopolis
Selma
Caosa Pines
But ler
Clatborne

SAMPLEID

MI7EC
RG1-86388
M11EC
MBEC
MB2EC
M30EC
HE1EC
MB1EC]
BMBSEC
MBIEC

HIEC
MIECL
M41EC

M62EC
M62EC
MSTEAC
MS7EBC
M13ED0
ME4EC20
M42EC
M103ECX
M103ECX
M74EC140
BM2BEC
M28EC
M28EC1
M2BEC2
UCF1000

M40EC
M67EC
MESEC
HESEC]
M71EC
M26EC210
M101EC
HBBEC
M36EC
MIGEC
M21EC

NPDES
NUMBER

HE0001872
ME0001937
KE0002003
ME0002020
HE0002054
HE0002321
HEQoz1s521
HEQ021521
NH0000655
NH0000655

NY0004413
NY0004413
NY0005525

HD0021687
MD0021687
PAC002143
PA0002143
PA0008265
PA0008B69
PA0008B8S
PA0026301
PA0026301
VA0003115
VA0003646
VA0003646
VA0003646
VA0003646
VA0004162

AL0000396
AL0002682
AL0002755
AL0002755
AL0002780
AL0002801
AL0002828
AL0003018
AL0003158
AL0003301
AL0025968

GRB TCDD

10 NON-
DETi
ECT

b s e st s Gt st P
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o> >

ND

-
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=
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Hill

TCOF
NON-
DET
ecr’

A;nxmudﬁl I.
Specific Unit Risk® from Fish Ingestion

SIMPLE DILUTION

TCOD FILET BCF=S5,000%
TCOF FILET BCF=1,950

TCOD
RISK
96.5
g/day

TEQ X TCOD
RISK 1IN TEQ
@65
g/day

1€-05 1€-05 83
1€-05 2£-05 88
SE-05 9E-0S 56
JE-05 9E-0S 15

2E-06 2E-0B 99
3E-05 3E-0S 89
2E-06 2€-06 89
4E-06 SE-06 86
2E-05 2E-05 79
3E-05 3E-05 89
JE-05 BE-0S 81
4E-07 4E-07 98

24 24 24

24 24 (24
6E-05 7E-05 81
3E-05 3E-05 85
1E-03 2E-03 90
7€-05 1E-04 57
1E-04 1E-04 70

2E-05 2€-05 97
2E-05 3E-0S 82
3E-05 4E-05 83
2E-05 3E-0S 15
6E-06 6E-06 95
2E-05 2E-05 90
2E-05 2€-05 87
36-05 3E-05 92
2E-05 2E-0S 89

TCOD BCF TO FILET=50,000
TCOF BCF TO FILET=1,950

TC0D  TEQ TCO0  TEQ X TCDD
RISK  RISK RISK RISK IN TEQ
930 030 @140 9 140

g/day g/day g/day g/day

4E-04 4E-04 26-03 26-03 99
S5€-03 SE-03 3E-02 3E-02 98
3E-04 3E-04 1E-03 1E-03 98
4E-04 4E-04 2E-03 2€-03 99
6E-03 6E-03 3E-02 3E-02 98
1E-03 1E-03 S5E-03 5E-03 99
4E-04 4E-04 2€-03 2£-03 98
5€-04 5SE-04 2€-03 2€-03 98

2E-03 3E-03 1E-02 1E-02 93
3E-03 3E-03 1E-02 2E-02 87
4E-03 4E-03 2E-02 2E-02 97
1E-04 1E-04 SE-04 SE-04 100
1€-03 1£-03 6E-03 6E-03 99
1E-04 1E-04 5E-04 5E-04 99
2E-04 2E-04 1E-03 1E-03 98
8E-04 BE-04 4E-03 4E-03 97
1£-03 1E-03 5E-03 6£-03 89
3E-03 3E-03 1E-02 2E-02 98
2€-05 2€-05 8E-05 BE-05 100

3E-03 3E-03 1E-02 1E-02 98
1€-03 1E-03 6E-03 6E-03 98
JE-02 7E-02 3E-01 3E-01 89
36-03 4E-03 2E-02 2E-02 93

BE-02 BE-02 4E-0) 4E-01 100
SE-04 SE-04 2E-03 26E-03 98
1E-03 1E-03 5E-03 SE-03 100
1E-03 1€-03 SE-03 SE-03 98
1E-03 1E-03 7E-03 7E-03 98
9E-04 9E-04 4E-03 4E-03 97
3E-04 3E-04 1E-03 1E-03 99
1E-03 1E-03 5E-03 SE-03 99
JE-04 JE-04 3E-03 3E-03 99
1E-03 1E-03 6E-03 6E-03 99
9E-04 9E-04 4E-03 4E-03 99
3E-04 3E-04 1E-03 1E-03 98

EXAMS WATER COLUMN

TCOD FILET BCF-S.OOO‘
TCDOF FILET BCF=1,950

TCOD BCF TO FILET=50,000
TCDF BCF TO FILET=1,950

TCOD TEQ X TCOD TC0D
RISK  RISK 1IN TEQ RISK
96.5 6.5 9 30
g/day g/day | o9/day
7E-06 BE-06 84 3E-04
6E-05 B8E-05 75 3E-03
5£-06 6E-06 83 2E-04
6E-06 7E-06 86 3E-04
6E-05 9E-05 74 3E-03
1E-05 1E-05 88 GE-04
SE-06 6E-06 78 26-04
6E-06 6E-06 73 3E-04
9E-06 1E-05 81 4E-04
3E-05 7E-05 43  1E-03
2E-05 4E-05 54 1€-03
3JE-05 SE-05 59 1E-03
1E-06 1E-06 98 6E-05
8E-06 1E-05 73 4E-04
6E-07 8E-07 73 3E-05
2E-06 3E-06 17 9E-05
4E-06 7E-08 51 2t-04
SE-06 7E-06 68 2E-04
9E-06 2E-05 45 4E-04
2E-07 2E-07 95 JE-06

EZ EZ EZ €z

€2 EZ €z EZ
2€-05 3E-05 57  BE-D4
9E-06 1E-05 64 4E-O4
4E-04 GE-04 74  2E-02
2€-05 7E-0S 30 1E-03
3E-05 7E-05 42 1E-03
6E-04 7E-04 90 3E-02
4E-06 6E-06 68 2E-04
1E-05 1€-05 94 SE-04
9E-06 1E-05 62 4E-04
1E-05 2E-05 64 SE-04
6E-06 1E-05 49 3E-04
2€-06 2€-06 86 9E-05
6E-06 BE-06 77 3E-04
4E-06 6E-06 63 2E-04
6E-06 8E-06 76  3E-04
6E-06 BE-06 74 3E-04
2E-06 4E-06 58 9E-05

TeqQ

RISK

@30
g/day

TC0D
RISK

@140 0 140

g/day

TEQ
RISK

g/day

X TC0D
IN TEQ



(49

COMPANY

Alabama River Pulp
Alabama River Pulp
11T-Rayonier, Inc.
Buckeye Cellulose
Champion International
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Georgia-Pacific Corp.
St. Joe Paper Co.

St. Joe Paper Co.
611man Paper Co.
Federal Paper Board Co.
1TT-Rayonier, Inc.
I1T-Rayonier, Inc.
Brunswick Pulp and Paper
Brunswick Pulp and Paper
Buckeye Cellulose
Westvaco Corp.
Willamette Industries
International Paper Co.
International Paper Co.
International Paper Co.
Leaf River Forest Products
Leaf River Forest Products
Champion International
Weyerhaeuser Co.
Weyerhaeuser Co.
Federal Paper Board Co.
International Paper Co.
International Paper Co.
Bowater Corp.

Union Camp Corp.

Mead Corporation
Bowater Corp.

Region ¥

Mead Corporat fon

Scott Paper Co.

Scott Paper Co.
Champion International
Potlatch Corp.
Potlatch Corp.

Boise Cascade Corp.

cIry

Claiborne
Claiborne
Fernandina Beach
Perry
Cantonment
Panama City
Panama City
Panama City
Panama City
Palatka
Port St. Joe
Port St. Joe
St. Marys
Augusta
Jesup

Jesup
Brunswick
Brunswick
Oglethorpe
Wickliffe
Hawesville
Natchez
Moss Point
Moss Point
New Augusta
New Augusta
Canton
Plymouth
New Bern
Riegelwood
Georgetown
Georgetown
Catawba
Eastover
Kingsport
Calhoun

Escanaba
Muskegon
Muskegon
Quinnesec
Cloguet
Cloguet

International Falls

SAMPLEID  NPDES
NUMBER
M21EC1 AL0025968
M21€C2 AL0025968
MI0EC FL0000701
M31ECO FL0000876
€P1000 FLO002526
M102EAC FL0002631
M102EAC FL0002631
M102€BC FLO002631
M102€BC FL0002631
M24EC FLO002763
MSAEC] FL0020206
M34ECE FLO020206
HSSEC 6A0001953
MB3EC 6A0002801
MB4EAC 6A0003620
MB4EBC 6A0003620
. MB7EC 6A0003654
MB7EC 6A0003654
M22EC10 GA0D49336
H78EC KY0000086
M63EC KY0001716
Wo7EC #50000213
M34EC H50002674
M34EC MS0002674
BM35SEC30 MS0031704
M3SSEC30  MS0031704
M476100-500NC0000272
MB6ECO NC0000680
M6EC NC0003181
M16EC NC0003298
M70EC $C0000868
M70ECL SC0000868
M23EC $C000101S
M93EC $C0038121
M73EC TNOO01643
M7SEC TNO002356
HL802 K10000027
M92EC M10027391
MI2EC M10027391
Ql4E M10042170
M38ECO KN-=-eeue
M38ECO MN-=--=n-o
DE020922  MNOOO1643

e

4L
1

0D TCOF
NON- NON-
DET DETs
ecr? ecr?

ND

ND

Appendix 1. (continued)
SIMPLE OILUTION

TCDD FILET 8CF=5.000‘ TCDD BCF 10 FILEV=50,000

TCDF FILET BCF=1,950

TCOD TEQ X TCDD
RISK  RISK 1IN TEQ
#6.5 #6.5

g/day g/day

6E-06 BE-06 80
7E-06 9E-06 85
1E-05 1E-05 84
2E-03 2€-03 90
2E-04 2E-04 19
1€-06 2E-06 93
1€-07 1E-07 93
2E-06 3E-06 91
SE-08 1E-07 83
6E-04 7E-04 92
1€-04 1E-04 78
8E-06 9E-06 90
1€-05 2E-05 83
8E-06 SE-06 90
2E-05 2E-05 99
2E-05 2E-05 97
9E-05 1E-04 92
SE-05 1E-04 94
3E-06 4E-06 86
3€-07 3E-07 86
1E-07 1E-07 97
AE-07  SE-07 82
3E-04  3E-04 82
1E-05 2€E-05 69
9E-05 1E-04 95
2E-04 2E-04 93
2E-04 2E-04 98
2E-03 3E-03 67
9E-05 1E-04 86
4E-05 4E-0S 92
2E-02 2E-02 91
2E-02 2€-02 89
3E-05 3E-05 94
SE-06 SE-06 91
4€-06 SE-06 18
6E-06 6E-06 97
SE-0S 6E-0S5 81
1€-06 2E-06 72
9E-08 1E-07 12
6E-06 8E-06 18
6E-06 JE-06 93
SE-07 6E-07 93
26-05 4E-05 58

TCOF BCF TO FILET=1,950

C00  TEQ TCDD  TEQ % TCOD
RISK  RISK RISK RISK IN TEQ
930 @30 @140 @10

g/day g/day g/day g/day

3E-04 3E-04 1E-03 1E-03 98
3E-04 3E-04 2E-03 2€-03 98
4E-04 SE-04 26-03 2€-03 98
BE-02 BE-02 4E-01 4E-01 99
9E-03 9E-03 4E-02 4E-02 97
JE-05 7E-05 3E-04 3E-04 99
S5E-06 5£-06 2E-05 3E-05 99
1E-04 1E-04 SE-04 SE-04 99
4E-06 4E-06 2E-05 2€-05 98
3E-02 3E-02 1€-01 1€-01 99
4E-03 5E-03 2E-02 2E-02 97
4E-04 4E-04 2E-03 2E-03 89
6E-04 G6E-04 3E-03 3E-03 98
4E-04 4E-04 2£-03 26-03 99
1E-03 1E-03 5E-03 SE-03 100
1E-03 1€-03 4E-03 4E-03 100
4E-03 4E-03 2E-02 2E-02 99
4E-03 4E-03 2E-02 2€-02 99
1E-04 1E-04 7E-04 7E-04 98
1E-05 1E-05 6E-05 6E-05 98
6E-06 6E-06 3E-05 3E-05 100
26-05 2€-05 BE-05 BE-05 98
1E-02 1€-02 6E-02 6E-02 98
SE-04 5E-04 2€-03 2E-03 96
4E-03 4E-03 26-02 2€-02 100
1E-02 1€-02 SE-02 SE-02 99
9E-03 SE-03 4E-02 4E-02 100
1E-01 1E-01 SE-01 SE-01 95
4E-03 4E-03 2E-02 2E-02 98
2E-03 2E-03 BE-03 8E-03 99
1E+00 1E+00 SE+00 SE+00 99
BE-01 BE-01 4E+00 4E+00 99
1€-03 1£-03 6£-03 6E-03 99
2E-04 2E-04 1E-03 1E-03 99
2€-04 2E-04 OSE-04 9E-04 97
3E-04 3E-04 1E-03 1E-03 100
26-03 2E-03 1E-02 1E-02 98
SE-05 SE-05 2E-04 2E-04 96
4E-06 4E-06 2E-05 2€-05 96
3E-04 3E-04 1E-03 1E-03 97
3E-04 3E-04 1E-03 1E-03 99
2E-05 2€-05 1E-04 1E-04 99
1E-03 1E-03 SE-03 6E-03 93

EXAMS WATER COLUMN

TCOD FILET BCF=5,000‘ TCOD BCF 10
TCOF FILET BCF=1,950 | TCOF BCF 10
TCOD  TEQ X TCOD TCOD  TEQ
RISK  RISK IN TEQ RISK RISK
96.5 #6.5 930 @93
g/day g/day | g/day g/day
2E-06 3E-06 57 9E-05 1€-04
2E-06 4E-06 65 1E-04 1E-04
3E-06 SE-06 66 2E-04 2E-04
7E-04 9E-04 78 3E-02 3E-02
9E-05 1E-04 68 4AE-03 4E-03
SE-07 6E-07 84 2E-05 2E-05
4E-08 SE-08 84 2E-06 2€E-06
8E-07 1E-06 79 4E-05 4E-05
TE-08 BE-08 79 3E-06 3E-06
6E-04 6E-04 90 3E-02 3E-02
co co [o)] co [o)]
cb (o] cp [o)] o)}
SE-06 B8E-06 67 2E-04 3E-04
3E-06 4E-06 78  1E-04 1E-04
9E-06 9E-06 98 4E-04 4E-04
BE-06 9E-06 94  4E-04 4E-04
3E-05 4E-05 81 26-03 2E-03
3E-05 4E-05 85 2£-03 2E-03
1E-06 2E-06 71 6E-05 6E-05
E E E E
1€-08 2£-08 81 6E-07 BE-07
£ € 3 E 3
8E-05 1E-04 60 4E-03 4E-03
7E-06 1E-05 60 JE-04 3E-04
3E-05 3E-05 87 1E-03 1E-03
7E-05 9E-05 81 3E-03 3E-03
7€-05 B8E-05 95 3E-03 3t-03
9E-04 2E-03 47 4E-02 SE-02
S5E-05 6E-05 78 2E-03 2E-03
2E-05 3E-05 85 1€-03 1E-03
6E-03 B8E-03 75 3E-01 3E-01
4E-03 6E-03 71 2E-01 2E-01
2t-05 2E-05 90 8E-04 BE-O4
1£-06 2E-06 73 6E-05 6E-05
2E-06 3E-06 64 9E-05 1E-04
3E-06 3E-06 94 1E-04 1E-04
3E-05 4E-05 71 1E-03 1E-03
6E-07 1E-06 58 3E-05 3€-05
SE-08 BE-08 58 2E-06 2E-06
4E-06 6E-06 69 2E-04 2E-04
4E-06 4E-06 89 26-04 2E-04
3E-07 3E-07 89 1€-05 1E-05
1E-05 3E-05 46 TE-04 7E-04

FILET=50,000
FILET=1,950

TCOD
RISK

#1140 @140

g/day

TEQ
RISK

9/day

X TCDD
IN TEQ



€1

COMPANY

Mead Corp.

Badger Paper Mills, Inc.
Badger Paper Mills, Inc.

James River Corp.
Pentair, Inc.
Wausau Paper Mills Co.
Wausau Paper Mills Co.
Nekoosa Papers, Inc.
James River Corp.
James River Corp.
Weyerhaeuser Co.
Badger Paper Mills,
Badger Paper Mills,
Badger Paper Mills,

Badger Paper Mills, Inc

Inc.
Inc.
Inc.

TN

Consolidated Papers, Inc.

Regfon VI
Georgla-Pacific Corp.
International Paper Co.
Nekoosa Papers, Inc.
Pot latch Corp.

Potlatch Corp.

James River Corp.
Georgia-Pacific Corp.
6eorgia-Pacific Corp.
International Paper Co.
Boise Cascade Corp.
International Paper Co.
Internat fonal Paper Co.
Champion International
Temple-tastex, Inc.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Champion International
Region VII]

Stone Container Corp.
Region IX

Stone Container Corp.
Stmpson Paper Co.
Gaylord Container Corp.
Simpson Paper Co.
Louistana Pacific Corp.
Region X

Alaska Pulp Corp.

cImy

Chillicothe
Peshtigo
Peshtigo

6reen Bay

Park Falls
Brokaw

Brokaw

Nekoosa & Pt. Edwards
Green Bay

6reen Bay
Rothchild
Peshtigo

Pesht igo

Pesht igo
Peshtigo
Wisconsin Rapids

Crosset
Pine Bluff
Ashdown
McGhee
NcGhee

St. Francesville
lachary
lachary
Bastrop
Deridder
Texarkana
Texarkana
Lufkin
Evadale
Pasadena
Pasadena
Pasadena
Houston

Missoula

Snowf lake
Anderson
Antioch
Fairhaven
Samoa

Sitka

SAMPLEID

DE026013
MAGEBC
H46EBCX
M72EAC
M2SEC
MS4EC
M54ECX
M77EC
M72EBC
H72EBC
M29EC
M46EAC
H46EAC
M4GEACX
M4GEACK
21

* MGBEC

MSIEC
M20EC
M18EC
M1BEC
M52EC
MIEC
MIECX
M8S5EC
MSBEC
MISEC
MISEC]
DFO24512
M3EC
M2EC
M2EC
M2EC
M15EC

M27EC

W100EC
MI8EC
M106EC
H43ECO
H70EC10

MSEC-1

NPDES
NUMBER

0H0004481
w10000663
w10000663
w10001261
w10003212
w10003379
w10003379
w10003620
W10020991
¥10020991
w10026042
w10030651
w10030651
w10030651
W10030651
w10037991

AR0001210
AR0001970
AR0002968
AR0035823
AR0035823
LAQD03468
LA0005258
LA0005258
LAGD07561
LA0007927
TX0000167
TX0000167
TX0001643
TX0003891
TX0006041
TX0006041
TX0006041
TX0053023

MT0000035
CAD004065
CA0004847
CA0005282
CA0005894

AK0000531

GR
lD5

€00 TCOF
HON- NON-
DETs DET:
£cr’ ect?
HD
ND
HD
HD
ND D
W
HD
NO
ND
H MO
NQ
ND WD
NQ
KQ
NQ
D
D
HD

tx I. (continued)
SIMPLE DILUTION

1COD FILET BCF=5,000°

TCOF FILET BCF=1,950
TCOD  TEQ % TCOD
RISK  RISK 1IN TEQ

96.5 @6.5
g/day g/day

26-05 3E-05 78
1E-06 2E-06 51
76-07 2E-06 3
4E-06 SE-06 82
4E-06 4E-06 94
9E-07 1E-06 719
1€-06 1E-06 98
4E-05 SE-05 76
1€-07 1E-07 19
8E-09 1E-08 79
3£-06 3E-06 93
26-06 3E-06 47
1€:07 3E-07 4
5€-07 2€-06 33
4E-08 1E-07 33
2€-05 2€-05 97
26-04 ZE-04 87
3£-05 SE-05 72
4E-05 SE-05 92
4E-08 4E-08 91
3€-09 3E-09 91
7E-07 BE-07 87
Q Q Q
1€-06 2E-06 58
F F F
1E-04 2E-04 84
26-04  2€-04 89
2E-04 3E-04 91
3E-05 3E-05 96
3E-04 3E-04 9%
N N N
N N N
N N N
6E-05 1€-04 45
| 8e-07 8E-07 95
£1 £l £1
1E-04 3E-04 43
F f F
16-04 26-04 80
7E-05 BE-05 84
| 4€-05 SE-05 16

TCOD BCF TO FILET=50,000
TCOF BCF TO FILET=1,950

€00 TEQ TCOD TEQ X TCDD
RISK RISK RISK RISK 1IN TEQ
930 @30 @140 @ 140
g/day g/day g/day g/day
1E-03 1E-03 5€£-03 SE-03 97
SE-05 G6E-05 2€-04 3E-04 91
3E-05 4E-05 1€-04 2E-04 84
2E-04 2E-04 B8E-04 OE-04 98
2E-04 2E-04 SE-04 OE-04 99
4E-05 4E-05 2E-04 2€E-04 97
SE-05 SE-05 2E-04 2E-04 100
2€-03 2E-03 9E-03 9E-03 97
SE-06 SE-06 2t-05 °2€E-05 9
4E-07 4E-07 2E-06 2E-06 97
1E-04 1E-04 7E-04 7E-04 99
7€-05 BE-05 3E-04 4E-04 90
6€-06 6E-06 3E-05 3E-05 90
2€-05 3E-05 1E-04 1E-04 83
2t-06 2E-06 9E-06 1E-05 83
BE-04 BE-04 4E-03 4E-03 100
9E-03 9E-03 4£-02 4E-02 99
2€-03 2€-03 7E-03 7E-03 96
2E-03 2€-03 9t-03 9E-03 99
2E-06 2E-06 BE-06 BE-06 99
1E-07 1E-07 6E-07 6E-O7 99
3E-05 3E-05 2E-04 2E-04 99
Q Q Q Q Q
6E-05 B6E-05 3E-04 3E-04 93
F F F F F
7€-03 7E-03 3E-02 3E-02 98
BE-03 BE-03 4E-02 4E-02 99
JE-02 1E-02 S5E-02 SE-02 99
1€-03 1E-03 7€-03 7E-03 100
2E-02 2E-02 7e-02 7E-02 100
N N N N N
N N N N N
N N N N L}
3E-03 3E-03 1E-02 1E-02 89
4E-05 4E-05 2E-04 2€-04 100
24 34 £2 34 34
6E-03 6E-03 3E-02 3E-02 88
F F F F F
7€-03 7€-03 3E-02 3E-02 97
3E-03 3E-03 1E-02 1E-02 98
2E-03 2€-03 BE-03 BE-03 97

EXAMS WATER COLUMN

TCOD FILET BCF=5,000%) TCDD
TCOF FILET BCF=1,850 | TCOF
TCOD TEQ X TCOD | TCDD
RISK  RISK IN TEQ | RISK
€6.5 6.5 @ 30
g/day g/day | g/day
26-05 2E-05 71  7E-04
6E-07 26-06 38  3£-05
€ 3 € €
1€-06 26-06 59 SE-05
2€-06 3E-06 90 1E-04
SE-07 7E-07 70 2E-05
6E-07 GE-07 97 3E-05
2€-05 3E-05 61 9E-04
3E-08 GE-08 53 1E-06
26-09 4E-09 53 1E-07
2€-06 2E-06 87  BE-05
BE-07 2E-06 34  4E-05
76-08 2E-07 34 3E-06
€ £ € €

€ € € £
JE-06 BE-06 95 3E-04
6E-05 BE-05 68 3E-03
26-05 3E-05 55 7E-04
SE-06 BE-06 60 2E-04
£ E E £

£ £ £ £

£ E £ £

G Q Q Q

€ E € €

F F F ¢
SE-05 7E-05 67 2E-03
4E-05 BE-05 63 2E-03
9E-05 1E-04 80 4E-03
1€-05 1€-05 91  SE-04
1£-04 2€-04 91 7JE-03
N P N N

N N N N

N N N N
3E-05 BE-05 34 1E-03
26-07 26-07 B4 BE-06
T B 3 £2
BE-05 26-04 26  3E-03
F F £ F
SE-05 9E-05 59  26-03
26-05 4E-05 67  1E-03
16-05 2€-05 54 GE-04

BCF 10 FILET=50,000
BCF TO FILET=1,950

TEQ
RISK
@ 30
g/day

TC00  TEQ
RISK  RISK
9140 © 140
g/day g/day

8E-04 3E-03
3E-05 1E-04

£ 3
6E-05 2E-04
1E-04 SE-04
2E-05 1E-04
3E-05 1E-04
9E-04 4E-03
1£E-06 6E-06
1€-07 5€-07
8E-05 4E-04
4E-05 2E-04 2€-04
4E-06 1E-05 2E-05

E E 4

E
RE-03

4E-03
2E-04

€
3E-04
SE-04
1€-04
1€-04
4E-03
JE-06
6E-07
4E-04

E E
36-04 2€-03
3€-03
8E-04
2E-04

1E-02
3E-03
1£-03

1£-02
4E-03
1€-03

MmMmommm
mTmommm

2E-03
2€-03
4E-03
SE-04
7€-03

1€-02
8E-03 B8E-03
2E-02
2E-03 2€-03
3E-02

N
1E-03 6E-03
BE-06 4E-05

24
1£-02

24
3e-03
F

3E-03
1€-03

1E-02
SE-03

JE-04 3E-03

X 1C0D
IN TEQ



I

COMPANY

Ketchikan Pulp & Paper
Ketchikan Pulp & Paper
Pot latch Corp.

Pot Yatch Corp.

James River Corp.
Pope & Talbot, Inc.
Boise Cascade Corp.
Boise Cascade Corp.
Longview Fibre Co.
Weyerhaeuser Co.
Weyerhaeuser Co.
James River Corp.
Scott Paper Co. 1
Scott Paper Co. 2
1TT-Rayonter, Inc.
VWeyerhaeuser Co.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
6eorgia-Pacific Corp.
Weyerhaeuser Co.
ITT-Rayonier, Inc.
Boise Cascade Corp.

cITy

Ketchikan
Ketchikan
Lewiston
Lewiston
Clatskanie (Wauna)
Halsey

St. Helens
St. Helens’
Longview
Longview
Longview
Camas
Everett
Everett
Port Angeles
Cosmopolis
Tacoma
Tacoma
Tacoma
Tacoma
Bellingham
Everett
Hoquiam
Wallula

SAMPLEID

M31EAC
M31€BC
MS6EC
HSBEC
8637-4645
MI19EC
M76ECO
MI6ECO
MSIEC
HASEC]-L
MASEC-L
Wa2EC
MBOEAC
MBOEBC
MI2EC
MAEC

- MBIEC

MB1ECI
MBIECX
MB1ECXX
ME0EC]
M79EC
MI3EC
M66EC

NPDES
NUMBER

AK0000922
AK0000922
100001163
100001163
0R0000795
0R0001074
OR0020834
OR0020834
WAD000078
WA0000124
WA0000124
WADDD0256
WA0000621
VA0000621)
WA0000795
WA0000809
WA0000850
WA0000850
WA0000850
WAD000850
WA0001091
WA0003000
WA0003077
WA0003697

1 U.S. EPA weight-of-the-evidence classification "B2" (US EPA, 1986a)

? Legends of analysis group 10 codes and error codes are on the next page.

GR
IDE

1

10D TCDF
NON- NON-
DET: DET:
gcr? ecr?

ND ND

ND KD

Appendix I.

SIMPLE

TC0D FILET BCF=5,000%
TCOF FILEV BCF=1,950

€00 TEQ % TCOD
RISK - RISK 1IN TEQ
#6.5 06.5
9/day g/day
7€-06 8E-06 97
9E-05 1E-04 98
7E-06 9£-06 83
8€-06 SE-06 86
3E-07 SE-07 76
5E-06 SE-06 90
1€-07 1€-07 85
SE-09 1E-08 85
8E-08 2€-07 51
3E-07 3E-07 91
3E-07 3€-07 87

ND ND )

EZD EID EIWDD

EZD €20 €DD
2E-05 2E-05 94
1E-04 3E-D4 38

ND ND ND
ND ND ND
ND ND ND
KD ND ND

2E-06 2E-05 7
16-04 1E-04 76
BE-05 B8E-05 99
SE-06 1E-0S 55

{cont inued)
DILUTION

TCDD BCF TO FILET=50,000
TCOF BCF TO FILET=1,950

EXAMS WATER COLUMN

TC0D FILET BCF=5,000%
TCOF FILET BCF=1,950

TCOD B8CF TO FILET=50,000

TCOF BCF TO FILET=1,950

€00 TEQ 1COD  TEQ X TCDD
RISK RISK RISK RISK IN TEQ
€30 @30 o140 9 140
g/day g/day g/day g/day
3E-04 3E-04 2E-03 2E-03 100
4E-03 4E-03 2E-02 2€E-02 100
36-04 3E-04 2€-03 2€-03 98
AE-04 AE-04 2E-03 2E-03 98
2E-05 2E-05 7E-05 BE-05 97
2€-04 26-04 1E-03 1E-03 99
SE-06 SE-06 2E-05 3E-05 98
4E-07 AE-07 2E-06 2E-06 93
4E-06 4E-06 2E-05 2E-05 91
1E-05 1E-05 B5E-05 6E-05 99
1€-05 1£-05 6E-05 7E-05 99
ND ND ND ND ND
(201] EZD E20 €20 EZD
€20 £2D €20 EZD EZD
76-04 76-04 3E-03 3E-03 99
6E-03 7E-03 3E-02 3E-02 86
ND ND ND ND RO
ND ND ND ND ND
ND ND ND ND NO
ND ND ND ND ND
BE-05 2E£-04 4E-04 9E-04 45
SE-03 SE-03 2E-02 3E-02 97
4E-03 4E-03 2E-02 2€E-02 100
2€-04 3E-04 1E-03 1E-03 92

3 ND = Not detected in the effluent sample. Risk estimates are based on 1/2 the detection limit in the effluent sample.

NQ = Nonguantifiable

‘4 Recent laboratory evidence indicates that use of a BCF of 50,000 would more accurately reflect the uptake of 2378-1C0D by fish. Therefore, risk estimates based on a fish filet BCF of 5,000 may underestimate

risks by an order of magnitude.

5

a.k.a. Hammermill Papers.

TCOD TEQ X TCOD 7COD  TEQ TC0D  TEQ X TC0D
RISK RISK 1IN TEQ RISK RISK RISK RISK I TEQ
6.5 #6.5 930 30 @140 @ 140
g/day g/day | o/day g/day g/day g/day
3E-06 3E-06 92 1E-04 1€-04 6E-04 6E-04 99
3E-05 4E-0S 95 2€-03 2€-03 7€-03 7€-03 100
1E-06 3E-08 56 7e-05 7€-05 3E-04 3E-04 93
2E-06 3E-06 61 BE-05 BE-05 AE-04 4E-04 94
ED ED ED ED - ED €D ED €D
2E-06 3E-06 81 1£-04 1E-04 SE-04 SE-04 98
1] ED ED ED ED ED £D [3)]
€0 ED [3)] ED t0 3] 1 3] (11
€D ED €0 1] ED ED ED ED
ED ED ED ED ED ED (1] ED
ED €0 ED €D ED £D 1] ED
ND ND ND ND ND ND ND 1]
£20 (2] EZ0 (20)] EZD EZD (4] E2D
EZD EZD EZID EZD E2D EZD EZD EZD
SE-06 6E-06 85 26-04 3E-04 1E-03 1E-03 98
4E-05 2E-04 19 2E-03 3E-03 1E-02 1E-02 10
ND ND ND ND ND ND ND NO
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND NO
6E-07 2E-05 3 3t-05 1E-04 1£-04 6E-04 r& )
4E-06 BE-06 S5 2E-04 Q2E-04 OE-04 1E-03 92
3E-05 3E-05 96 1€-03 1E-03 6E-03 6E-03 100
2E-06 SE-06 31 7E-05 9E-05 3E-04 4E-04 82



sl

Legends for Analysis Group and Special Status Codes

Analysis Group

1
2A

28

2CH

2CL

20

2t

3A

38

3c

30

3E

44

4

Calculations based on stream flow in cubic feet/sec. A1) effluent sample concentrations above detection limits.
Calculations based on the dilution ratio at the edge of the zone of initial dilution. A1l effluent sample
concentrat ions were above detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. 2,3,7,8-TCOD concentrations
in effluent samples were below detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. Indirect discharge through
a POTW assuming of 75X pallutant removal. Effluent sample cancentrations were abave detection limits unless noted
otherwise.

Calculations based on the dilution ratio at the edge of the zone of initial dilution.
a POTW assuming of 98% pollutant removal.
noted otherwise.

Indirect discharge through
Effluent sample chemical concentrations above detection limits unless

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but such a ratio
is not available. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on the dilution ratto at the edge of the zone of initial dilution, but chemical
concentrations were not quantifiable for 2,3,7,8-TCDD and/or 2,3,7,8-TCDF. These samples might be re-analyzed and
data might become available.

Calculations could be based on stream flow in cubic feet/sec. but effluent sample concentrations were not
quantifiable for 2,3,7,8-TCDD and/or 2,3,7,8-1COF.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-TCDD concentrations in effluent samples were below
detectfon limits.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-TCDF concentrations in effluent samples were below
detection limits.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-TCDD and 2,3,7,8-TCDFf concentrations in effluent
samples were below detection limits.

Calculations could be based on stream flow in cubic feet/sec, but concentrations in effluent samples were not
quantifiable for 2,3,7,8-TCOD and/or 2,3,7,8-TCOF. These samples might be re-analyzed and data might become
available.

Calculattons based on stream flow in cubic feet/sec.

Indirect discharge through a POTW assuming of 75X pollutant
removal.

Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations based on stream flow in cubic feet/sec.

Indirect discharge through a POTW assuming of 98% pollutant
removal.

Eff luent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on stream flow in cubic feet/sec, but flow data was not available.

Special Status Codes

c

Concentration of Total Suspended Solids in effluent samples was not
available.

Drinking water calculations were not done because the receiving water s
either marine or estuarine or is not designated for drinking water use.

The EXAMS 1] model failed to run for this data record.

A stream flow rate was not available.

A value for low stream flow (7Qi0) was not available.

Concentrations in effluent samples were not quantifiable for 2,3,7,8-
TCOD and/or 2,3,7,8-TCDF. These samples might be re-analyzed and data
might become available.

A plant effluent flow rate was not available.

Concentrations in effluent samples were not quantifiable for 2,3,7,8-
TC0D and/or 2,3,7,8-TCOF.

Concentration of Total Suspended Solids in receiving water was not
available.

A dilution ratio was not available for the edge of the zone of initial
dilution



APPENDIX J



Mill Specific

COMPANY

Region [
Georgia-Pacific Corp.
International Paper Co.
Lincoln Pulp and Paper
James River Corp.

Boise Cascade Corp.
Scott Paper Co.

Scott Paper Co.

Scott Paper Co.

James River Corp.

James River Corp.
Region II

International Paper Co.
International Paper Co.

Finch & Pruyn & Co., Inc.

Region III

Westvaco Corp.
Westvaco Corp.
Penntech Papers, Inc.
Penntech Papers, Inc.
Appleton Papers, Inc.
P.H. Glatfelter Co.
Procter & Gamble Cob
International Paper
International Paper
Chesapeake Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.

Union Camp Corp.
Region IV

Champion International

Container Corp. of America

Boise Cascade Corp.
Boise Cascade Corp.
International Paper Co.
Scott Paper Co.

Gulf States Paper Corp.
International Paper Co.
Kimberly-Clark Corp.
James River Corp.
Alabama River Pulp
Alabama River Pulp
Alabama River Pulp
ITT-Rayonier, Inc.
Buckeye Cellulose
Champion International
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Georgia-Pacific Corp.
St. Joe Paper Co.

St. Joe Paper Co.
Gilman Paper Co.

Federal Paper Board Co.

ITT-Rayonier, Inc.
ITT-Rayonier, Inc.

CITY

Wood land
Jay
Lincoln
01d Town
Rumford
Westbrook
Hinck ley
Hinck ley
Bertlin
Berlin

Ticonderoga
Ticonderoga
Glen Falls

Luke

Luke
Johnsonburg
Johnsonburg
Roaring Springs
Spring Grove
Mehoopany
Erie

Erie

West Point
Covington
Covington
Covington
Covington
Franklin

Court land
Brewton
Jackson
Jackson
Mobile
Mobile
Demopolis
Selma

Coosa Pines
Butler
Claiborne
Claiborne
Claiborne
Fernandina Beach
Perry
Cantonment
Panama City
Panama City
Panama City
Panama City
Palatka

Port St. Joe
Port St. Joe
St. Marys
Augusta
Jesup

Jesup

Appendix J.

SAMPLEID  NPOES
NUMBER
M17EC MEO001872
RG1-86388 ME0001937
M11EC ME0002003
M8EC ME0002020
M82EC ME0002054
M30EC ME0002321
M61EC ME0021521
M61EC1 ME0021521
BMBSEC NH0000655
M89EC NH0000655
MSEC NY0004413
MSEC] NY0004413
M41EC NY0005525
M62EC MD0021687
M62EC MD0021687
MS7EAC PAQQ02143
MS7EBC PAQQ02143
M13ED0 PA0008265
M64EC20 PA0008869
M42EC PA0008885
M103ECX PA0026301
M103ECX PA0026301
M74EC140  VA0003115
BM28EC VA0003646
M28EC VA0003646
M28EC! VA0003646
M28EC2 VAD003646
UCF1000 VA0004162
M40EC AL00003S6
M67EC AL0002682
M65EC AL0002755
M6SEC1 AL0002755
M71EC AL0002780
M26EC210  AL0002801
M101EC AL0002828
MB8EC AL0003018
M36EC AL0003158
MI6EC AL0003301
M21EC AL0025368
M21EC1 AL0025968
M21EC2 AL0025968
M30EC FL0000701
M31ECO FL0000876
CP1000 FL0002526
M102EAC FL0002631
M102EAC FL0002631
M102EBC FL0002631
M102EBC FL0002631
M24EC FL0002763
M34EC] FL0020206
MI4ECL FL0020206
M55EC GA0001953
M83EC GA0002801
MB4EAC GA0003620
MB4EBC GA0003620

GRp TCDD TCDF
1D% NON- NON-
DET DET:
ecT® £CT

— e s et pat b b et

3D ND ND

38 ND

38 ND
38 ND
3B ND

38 ND

3C ND

P (D o P pt e et b bt s et

w
@

ND
2CH ND
2CL ND
2CH
2CL
2A

4L
2B ND

Unit Risk! from Drinking Water Ingestion @ 2 Liters per Day

SIMPLE
DILUTION
TEQ % TCOD
DRINK. RISK
WATER IN TEQ
RISK RISK
8E-07 73
1E-05 68
6E-07 71
7E-07 75
1E-05 68
2E-06 84
8E-07 72
1E-06 66
1E-06 74
1E-05 33
8E-06 55
1E-05 60
2e-07 96
2E-06 77
2E-07 77
4E-07 71
2E-06 60
2E-06 75
7E-06 62
2E-08 95
(74 EZ
74 EZ
0 D
3E-06 69
1E-04 78
1E-05 34
1€-05 48
1€-04 91
1£-06 69
2E-06 93
2E-06 64
3E-06 66
0 0
0 0
2E-06 78
1E-06 72
2E-06 83
2E-06 76
7E-07 62
7€-07 62
7€E-07 69
0 0
1E-04 77
2E-05 59
D D
0 0
D D
0 D
SE-05 81
W) co
Co cD
0 0
7€E-07 77
1€-06 98
1E-06 83

EXAMS
WATER COLUMN
TEQ % TCOD
DRINK. RISK
WATER IN TEQ
RISK  RISK
7€-07 68
8E-06 54
5E-07 66
6E-07 70
8E-06 52
1£-06 74
SE-07 58
7E-07 51
SE-07 62
9E-06 23
SE-06 31
6E-06 36
9E-08 94
1€-06 51
8E-08 51
2E-07 56
8E-07 28
7E-07 45
2E-06 24
1€-08 89
EZ EZ
74 ¥4
0 0
1£-06 41
SE-05 52
1E-05 14
8E-06 22
5E-05 78
6E-07 46
SE-07 87
1E-06 39
2E-06 41
D 0
D D
7E-07 57
6E-07 40
7E-07 55
8E-07 53
4E-07 35
4E-07 34
4E-07 42
0 0
8E-05 57
1E-05 45
0 0
0 0
0 0
D 0
SE-05 77
)] CD
cD co
] 0
3e-07 58
6E-07 96
6E-07 86



COMPANY

Brunswick Pulp and Paper
Brunswick Pulp and Paper
Buckeye Cellulose
Westvaco Corp.
Willamette Industries
International Paper Co.
International Paper Co.
International Paper Co.

Leaf River Forest Products
Leaf River Forest Products

Champion International
Weyerhaeuser Co.
Weyerhaeuser Co.

Federal Paper Board Co.
International Paper Co.
International Paper Co.
Bowater Corp.

Union Camp Corp.

Mead Corporation
Bowater Corp.

Region V

Mead Corporation

Scott Paper Co.

Scott Paper Co.

Champion International
Potlatch Corp.

Potlatch Corp.

Boise Cascade Corp.

Mead Corp.

Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
James River Corp.
Pentair, Inc.

Wausau Paper Mills Co. |
Wausau Paper Mills Co. 2
Nekoosa Papers, Inc.
James River Corp.

James River Corp.
Weyerhaeuser Co.

Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
Consolidated Papers, Inc.
Region VI
Georgia-Pacific Corp.
International Paper Co.
Nekoosa Papers, Inc.
Potlatch Corp.

Potlatch Corp.

James River Corp.
Georgia-Pacific Corp.
Georgia-Pacific Corp.
International Paper Co.
Boise Cascade Corp.
International Paper Co.
International Paper Co.
Champion International
Temple-Eastex, Inc.
Simpson Paper Co.
Simpson Paper Co.

CITy

Brunswick
Brunswick
Oglethorpe
Wickliffe
Hawesville
Natchez
Moss Point
Moss Point
New Augusta
New Augusta
Canton

P lymouth
New Bern
Riege iwood
Georgetown
Georgetown
Catawba
Eastover
Kingsport
Calhoun

Escanaba
Muskegon
Muskegon
Quinnesec
Cloquet
Cloquet

International Falls

Chillicothe
Pesht igo
Peshtigo
Green Bay
Park Falls
Brokaw
Brokaw

Nekoosa & Pt. Edwards

Green Bay

Green Bay
Rothchild
Peshtigo
Peshtigo
Peshtigo
Peshtigo
Wisconsin Rapids

Crosset
Pine Bluff
Ashdown
McGhee
McGhee

St. Francesville
Zachary
Zachary
Bastrop
Deridder
Texarkana
Texarkana
Lufkin
Evadale
Pasadena
Pasadena

Appendix J. (continued)

SAMPLEID  NPDES
NUMBER
M87eC GA0003654
M87EC1 GAQ003654
M22£C10 GA0049336
M78EC KY0000086
MB3EC KY0001716
M97eC MS0000213
M34EC MS50002674
M34EC MS0002674
BM35SEC30 MS0031704
M3SSEC30  MS0031704
M47G100-500NC0000272
M86ECO NC0000680
MEEeC NC0003191
M16EC NC0003298
M70EC $C0000868
M70EC1 5C0000868
M23EC SC0001015
MI3EC $Co038121
M73EC TN0001643
M75EC TNO002356
ML802 M10000027
M92EC M10027391
M32eC M10027391
Q14E MI0042170
M38ECO MN--===--
M38ECO MN-v==ee
DE020922  MN0001643
DE026013  OHO004481
M46EBC w10000663
M46EBCX w10000663
M72EAC w10001261
M2SEC wi0003212
MS4EC w10003379
M54ECX W10003379
M77EC - WI0003620
M72EBC W10020991
M72E8C W10020881
M29EC w10026042
M46EAC w10030651
M4BEAC W10030651
M4GEACX  WI0030651
M4GEACX w10030651
21 WI0037381
M68EC ARO0O1210
MSLEC AR0001870
M20EC AR0002968
MIBEC ARD035823
M18EC AR0035823
MS2EC LA0003468
M1EC LA0005258
M1ECX LA0005258
MBSEC LAQ007561
MS8EC LA0007927
MISEC TX0000167
M39EC1 TX0000167
DF024512  TX0001643
M3EC TX0003891
M2EC TX0006041
MZEC TX0006041

J-2

GR
IDg

2A
2A
38

30

2CH
2CL

~x

a3 vt e = (N LD = B P b e pe
o >

O
m

3t

TCOD TCOF
NON- NON-
DET- DET-
gcTd gcr?

ND
ND WD

ND  ND
ND
ND

ND
ND
ND
ND
ND ND

ND
ND

ND
ND
ND ND

NQ

ND ND

NQ
NQ

SIMPLE
DILUTION
TEQ % TCOD
DRINK. RISK
WATER IN TEQ
RISK  RISK
D D
0 0
3E-07 70
26-08 70
9E-09 93
4E-08 63
D D
D D
76-06 89
26-05 83
1E-05 95
0 D
0 0
3E-06 82
D D
D D
2E-06 85
4€-07 79
SE-07 58
4E-07 93
5€-06 63
1€-07 50
1€-08 50
7E-07 S8
SE-07 84
4E-08 84
4E-06 35
D D
3E-07 29
E-07 17
4E-07 64
3E-07 85
9E-08 60
76-08 96
SE-06 56
1€-08 59
9E-10 59
26-07 83
4E-07 26
3E-08 26
26-07 16
26-08 16
1£-06 94
2-05 72
4E-06 50
3E-06 81
3E-09 80
26-10 80
66-08 72
Q Q
26-07 35
F F
1£-05 68
2-05 75
26-05 80
26-06 91
26-05 90
N N
N N

EXAMS
wATER coLumN
TEQ % TCOD
DRINK. RISK
WATER IN TEQ
RISK  RISK
D D
0 0
26-07 49
£ £
1£-09 62
E E
D D
D D
3E-06 73
8E-06 62
SE-06 89
0 D
0 0
26-06 68
0 D
D D
1£-06 77
26-07 52
3E-07 4l
26-07 87
4E-06 49
16-07 35
9E-08 35
6E-07 46 |
3E-07 76
E-08 76
4E-06 25
0 0
26-07 19
£ £
26-07 35
26-07 78
76-08 48
4E-08 94
3E-06 38
66-09 31
SE-10 31
1€-07 73
E-07 17
E-08 17
E £
£ £
56-07 87
8E-06 45
E-06 32
9E-07 37
£ £
E £
£ £
Q Q
E E
F F
76-06 44
6E-06 40
1€-05 1
9E-07 79
1£-05 80
N N
N N



COMPANY

Simpson Paper Co.
Champion International

Region VIII

Stone Container Corp.
Region IX

Stone Container Corp.
Simpson Paper Co.

Gaylord Container Corp.

Simpson Paper Co.

Louisiana Pacific Corp.

Region X

Alaska Pulp Corp.
Ketchikan Pulp & Paper
Ketchikan Pulp & Paper
Potlatch Corp.
Potlatch Corp.

James River Corp.
Pope & Talbot, Inc.
Boise Cascade Corp.
Boise Cascade Corp.
Longview Fibre Co.
Weyerhaeuser Co.
Weyerhaeuser Co.
James River Corp.
Scott Paper Co. 1
Scott Paper Co. 2
ITT-Rayonier, Inc.
Weyerhaeuser Co.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Georgia-Pacific Corp.
Weyerhaeuser Co.
ITT-Rayonier, Inc.
Boise Cascade Corp.

1
2

cITy

Pasadena
Houston

Missoula

Snowf lake
Anderson
Antioch
Fairhaven
Samoa

Sitka
Ketchikan
Ketchikan
Lewiston
Lewiston
Clatskanie (Wauna)
Halsey

St. Helens
St. Helens
Longview
Longview
Longview
Camas
Everett
Everett
Port Angeles
Cosmopolis
Tacoma
Tacoma
Tacoma
Tacoma
Bellingham
Everett
Hoquiam
Wallula

Appendix J.. (continued)

SAMPLEID

M2EC
M15EC

M27EC

M100€EC
MI8EC
M106EC
M43ECO
M70EC10

M5EC-1
M31EAC
M31€EBC
MS6EC
MS56EC!
8637-464
M19EC
M76€CO
M76ECO
MS3EC
M4SEC1-L
M45EC-L
M32EC
MBOEAC
M8OEBC
M12EC
M4EC
M81EC
M81ECl
M81ECX
M81ECXX
M60EC]
M79EC
M33EC
M66EC

5

NPDES
NUMBER

TX0006041
TX0053023

MT0000035

CA0004065
CA0004847
CA0005282
CA0005894

AK0000531
AK0000922
AK(G000922
100001163
100001163
0R0000795
0R0001074
OR0020834
OR0020834
WA0000078
WA0000124
WA0000124
WA0000256
WA0000621
WA0000621
WA0000795
WA0000809
WA0000850
WA0000850
WA0000850
WA0000850
WA0001091
WA0003000
WAQ003077
WA0003687

1 u.s. EPA weight-of-the-evidence classification "B2" (US EPA, 1986a)

2 Legends of analysis group ID codes and error codes are on the next page.

GRP TCDD TCOF
NON- NON-
DET- DET-
ecT® gcr?

10

3t
28

NQ
ND

ND
ND

ND

NQ
ND
ND

NQ
NQ
NQ

ND

ND

ND

ND

SIMPLE
DILUTION
TEQ % TCOD

DRINK. RISK
WATER IN TEQ
RISK  RISK

N N

D 0
6E-08 89
£ €
3E-05 23
F F

D D

D 0

D D

D D

0 0
76-07 66
7€-07 71
D ED
4€-07 719
D ED
D ED

0 ED

0 ED

ED €D
NDND
EZD  EZD
€20 E20

0 0

0 D

ND  ND
ND  ND

ND  ND
ND KD

0 D

0 0

0 0

0 D

EXAMS
WATER COLUMN
TEQ % TCOD

DRINK. RISK
WATER IN TEQ

RISK  RISK
N N

0 0
26-08 67
2  E
3E-05 12
F F

D 0

D D

D 0

0 D

0 0
3-07 33
3E-07 38
ED €D
26-07 62
D ED

ED €D

0 ED

0 ED

ED D

ND ND
£20  EZD
EZD  E20

0 0

0 0

ND KD

ND  ND

ND  ND

ND  ND

D 0

0 0

0 0

D D

3 ND = Not detected in the effluent samples. Risk estimates are based on 1/2 the detection limit in the eff luent sample.

NQ - Nonquantifiable

4 a.k.a. Hammermill Papers



r

Legends for Analysis Group and Special Status Codes

Analysis Grou

1
2A

2B

2CH

2cL

20

[43

3A

38

3c

30

3t

4H

a“

Calculations based on stream flow in cubic feet/sec. A1l effluent sample concentrations above detection limits.
Calculations based on the dilution ratio at the edge of the zone of inittal dilution. Al} effluent sample
concentrat fons were above detection 1imits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution. 2,3,7.8-TCOD concentrations
in effluent samples were below detection limits.

Calculations based on the dilution ratio at the edge of the zone of initial dilution.
& POTW assuming of 75X pollutant removal.
otherwise.

Indirect discharge through
Effluent sample concentrations were above detection limits unless noted

Calculatfons based on the dilution ratio at the edge of the zone of initial dilution.
a POTW assuming of 98X pollutant removal.
noted otherwise.

Indirect discharge through
Effluent sample chemical concentrations above detection limits unless

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but such a ratio
is not available. Effluent sample concentrations were above detection 1imits unless noted otherwise.

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution., but chemical
concentrat ions were not quantifiable for 2,3,7,8-TCDD and/or 2,3,7.8-TCDF. These samples might be re-analyzed and
data might become available.

Calculations could be based on stream flow in cubic feet/sec, but effluent sample concentrations were not
quantifiable for 2,3,7,8-1C0D and/or 2,3.7,8-TCOF.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-TCOD concentrations in effluent samples were below
detection Yimits.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-TCDF concentrations in effluent samples were below
detection limits.

Calculations based on stream flow in cubic feet/sec. 2.3,7.8-1CDD and 2,3,7,8-TCOF concentrations in effluent
samples were below detection limits.

Calculations could be based on stream flow in cubic feet/sec, but concentrations in effluent samples were not
quantifiable for 2,3,7,8-TCDD. and/or 2,3,7,8-TCOF. These samples might be re-analyzed and data might become
available.

Calculations based on stream flow in cubic feet/sec.

Indirect discharge through a POTW assuming of 75% pollutant
removal.

Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations based on stream flow in cubic feet/sec.

Indirect discharge through a POTW assuming of 98X pollutant
removal.

Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on stream flow in cubic feet/sec, but flow data was not available.

Special Status Codes

c

Concentration of Total Suspended Solids fn effluent samples was not
available.

Drinking water calculations were not done because the receiving water is
either marine or estuarine or is not designated for drinking water use.

The EXAMS 11 model failed to run for this data record.

A stream flow rate was not available.

A value for Yow stream flow (7Q10) was not avatlable.

Concentrations in effluent samples were not quantifiable for 2,3,7,8-
1CDD and/or 2,3,7,8-TCDF. These samples might be re-analyzed and data
might become available.

A plant effluent flow rate was not available.

Concentrations in effluent samples were not quantifiable for 2,3,7,8-
1CDD and/or 2,3,7,8-TCDF.

Concentration of Total Suspended Solids in receiving water was not
available.

A dilution ratio was not available for the edge of the zone of initial
dilution



APPENDIX K



8 |

COMPANY

Region 1
Georgia-Pacific Corp.
International Paper Co.
tincoln Pulp and Paper
James River Corp.

Boise Cascade Corp.
Scott Paper Co.

Scott Paper Co.

Scott Paper Co.

James River Corp.

James River Corp.
Region 11

International Paper Co.
International Paper Co.

Finch & Pruyn & Co., Inc.

Region 111

Westvaco Corp.
Westvaco Corp.
Penntech Papers, Inc.
Penntech Papers, Inc.
Appleton Papers, Inc.
P.H. Glatfelter Co.
Procter & Gamble Co
International Paper
International Paper
Chesapeake Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Union Camp Corp.
Region IV

Champion International

)
5

Container Corp. of America

Boise Cascade Corp.
Boise Cascade Corp.
International Paper Co.
Scott Paper Co.

cIvy

Woodland
Jay
Lincoln
01d Town
Rumford
Westbrook
Hinck ley
Hinck ley
Berlin
Berlin

Ticonderoga
Ticonderoga
Glen Falls

Luke

Luke
Johnsonburg
Johnsonburg
Roaring Springs
Spring Grove
Mehoopany
Erie

Erie

West Point
Covington
Covington
Covington
Covington
Franklin

Court land
Brewton
Jackson
Jackson
Mabile
Mobile

TCOD Health Advisor

SAMPLEID

M17EC
RG1-86388
M11EC
MBEC
M82EC
M30EC
M61EC
M61EC1
BM8IEC
M8SEC

MSEC
MOECL
M41EC

M62EC
M62EC
MS7EAC
MS7EBC
MI13EDO
M64EC20
M42EC
M103ECX
MI103ECX
M74EC140
BM28EC
M28EC
M28EC1
M28EC2
UCF1000

M40EC
MG7EC
M6SEC
M65EC]
M71EC
M26EC210

'NPDES
NUMBER

ME0001872
ME0001937
ME0D02003
ME0002020
ME0Q02054
ME0002321
ME0021521
ME0021521
NH0000655
NHO000655

NY0004413
NY0004413
NY0005525

MD0021687
MD0021687
PA0002143
PA0002143
PAD008265
PA0008869
PA0008885
PA0026301
PA0026301
VA0003115
VAD003646
VA0003646
VA0003646
VA0003646
VA0004162

AL0000396
AL0002682
AL0002755
AL0002755
AL0002780
AL0002801

Appendix K.
Mi1l Specific Human Dose! from a Single 115 6ram (}/4 Pound) Fish Ingestion (in pg/kg/day) for Comparison with the
for Protection from Liver Effects

GRR TCOD

ID

b pt et put Pb et P Pt Pb Pt

wroN
o> >

D S S
oM

3B
38
38

2CH
2CL

3B
k1]

2A
3

— et ot b

NON-
DET-
ectd

ND

ND
ND

ND
ND

ND
ND

TCOF
NON-
DET-
ect?

ND

ND

SIMPLE DILUTION
BCF TO FILEY

TCDD=5, 000
TCDF=1,950

TCOD TEQ
DOSE DOSE
1.0E+00 1.2E+00
1.3E+01 1.6E+01
7.1€-01 8.2€-01
8.9E-01 1.0E+00
1.4E+01 1.7E+01
2.7E+00 2.9E+00
1.0E+00 1.2E+00
1.26+00 1.5E+00
1.7e+00 1.9E+00
5.8E+00 1.0E+0]
7.8E+400 1.0E+0%
1.06+01 1.3E+01
2.7E-01 2.8E-01
3.0E+00 3.3E+00
2.4E-01 2.7€-01
5.0E-01 5.8E-01
1.8E+00 2.3E+00
2.9E+00 3.2E+00
7.7E+00 9.6E+00
4.0E-02 4.1E-02

£z ¥4
(¥4 ¥4

6.86+00 8.3E+00
3.3E+00 3.9E+00
1.7E+402 1.9E+02
8.3E+00 1.5E+01
1.1E+01 1.6E+01
1.96+02 2.0E+02
1.3E+00 1.5€+00
2.7€400 2.8E+00
2.8E+00 3.4E+00
3.5£+400 4.2E+00
2.1£+400 2.8E+00
6.9E-01 7.3€-01

BCF TO FILET

TCDD=50, 000
TCDF=1,950
TCOD TEQ
DOSE DOSE
1.06+01 1.0E+01
1.3E+02 1.3E+02
7.1E+00 7.2€+00
8.9E+00 9.1E+00
1.4E+402 1.5E+02
2.7e+01 2.7€+01
1.0E+01 1.0E+01
1.2E+01 1.2E+01
1.7€+01 1.7€+01
5.8E+01 6.3E+01
7.8£+01 8.1E+01
1.0E+402 1.1E+02
2.7E+00 2.7E+00
3.0E+01 3.0E+01
2.4E+00 2.4E+00
5.0E+00 5.1E+00
1.8E+01 1.9E+01
2.9E+0]1 2.9E+01
7.7e+01 7.9E+01
4.0E-01 4.0E-01
¥4 ¥4
74 (34
6.8E+01 6.9E+01
3.3E+01 3.4€+01
1.76+03 1.7€+03
8.3E+01 8.9E+01
1.1E402 1.2E+02
1.9E+03 1.9E+403
1.3E+01 1.3E+01
2.7€+401 2.7E+01
2.8E+01 2.8E+01
3.5E401 3.5E+01
2.1E+01 2.2€401
6.9£+00 7.0E+00

EXAMS WATER COLUMN
BCF TO FILET

BCF TO FILET

TCDD=5,000 TCDD=50, 000
TCDF=1,950 TCOF=1,950

TCDD TEQ TCOD TEQ
DOSE DOSE DOSE DOSE
7.8E-01 9.2€-01 7.8€+00 7.9€+00
7.2E+00 9.6E+00 7.2E+01 7.4E+01
5.4E-01 6.5€-01 5.4€+00 5.5£+00
6.8€-01 8.0E-01 6.8E+00 7.0E+00
7.3E+00 9.9E+00 7.3E+01 7.5E+01
1.4E+00 1.6E+00 1.4E+01 1.4E+01
5.56-01 7.1E-01 5.5E+00 5.7E+00
6.6E-01 9.0E-01 6.6E+00 6.8E+00
9.7E-01 1.2E+00 9.7E+00 1.0E+01
3.4E+00 7.9E+400 3.4E+01 3.8E+01
2.6E+00 4,9E+00 2.6E+01 2.9E+01
3.5E+00 6.0E+00 3.5E+01 3.8E+01
1.6€-01 1.6E-01 1.6E+00 1.6E+00
8.6£-01 1.2E+00 8.6E+00 9.0E+00
6.9£-02 9.5E-02 6.9E-01 7.2E-01
2.3E-01 2.9€-01 2.3E+400 2.3E+00
4.2E-01 8.3E-01 4.2E+00 4.6E+00
§.2e-01 7.7€-01 5.2E+00 5.5E+00
1.0E+00 2.3E+00 1.0E+01 1.1E+01
1.86-02 1.9E-02 1.8E-01 1.8E-01

134 £z 124 |74
¥4 £z €z 74

1.9E+00 3.3E+00 1.9E+01 2.0E+01
9.7€-01 1.5€+00 9.7E+00 1.0E+01
4.9E+01 6.6E+401 4.9E+02 5.0E+02
2.4E+00 8.2E+00 2.4E+01 3.0E+01
3.26+00 7.7E+00 3.2E+01 3.7E+01
7.1E401 7.9E+01 7.1E+02 7.2E+02
4.6E-01 6.8E-01 4.6E+00 4.8E+00
1.3E+00 1.4E+00 1.3E+01 1.3E+01
9.7E-01 1.6E400 9.7E+00 1.0E+01
1.26+00 1.9E+00 1.2E+01 1.3E+01
6.6E-01 1.3£+00 6.6E+00 7.2E+00
2.1€-01 2.5E-01 2.1E+00 2.2E+00



[;

COMPANY

Gulf States Paper Corp.
International Paper Co.
Kimberly-Clark Corp.
James River Corp.
Alabama River Pulp
Alabama River Pulp
Alabama River Pulp
ITT-Rayonier, Inc.
Buckeye Cellulose
Champion International
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Stone Container Corp.
Georgia-Pacific Corp.
St. Joe Paper Co.

St. Joe Paper Co.
Gilman Paper Co.
Federal Paper Board Co.
ITT-Rayonier, Inc.
ITT-Rayonier, Inc.

Brunswick Pulp and Paper
Brunswick Pulp and Paper

Buckeye Cellulose
Westvaco Corp.*
Willamette Industries

International Paper Co.*

International Paper Co.
International Paper Co.

Leaf River Forest Products
Leaf River Forest Products

Champion International
Weyerhauser Co.
Weyerhauser Ca.

Federal Paper Board Co.
International Paper Co.
International Paper Co.
Bowater Corp.

Union Camp Corp.

Mead Corporation
Bowater Corp.

cIvy

Demopolis
Selma

Coosa Pines
But ler
Claiborne
Claiborne
Claiborne
Fernandina Beach
Perry
Cantonment
Panama City
Panama City
Panama City
Panama City
Palatka
Port St. Joe
Port St. Joe
St. Marys
Augusta
Jesup
Jesup
Brunswick
Brunswick
Oglethorpe
Vickliffe
Hawesville
Natchez
Moss Point
Moss Point
New Augusta
New Augusta
Canton
Plymouth
New Bern
Riege lwood
Georgetown
Georgetown
Catawba
Eastover
Kingsport
Calhoun

SAMPLEID  NPDES
NUMBER
M101tC ALD002828
M88EC AL0003018
M36EC AL0003158
MI6EC AL0003301
M21EC AL0025968
M21EC1 AL0025968
M21EC2 AL0025968
MI0EC FL0000701
MI1ECO FL0000876
CP1000 FL0002526
M102EAC FLO0002631
M102EAC FL0002631
M102€E8C FL0002631
M102EBC FL0002631
M24tC FL0002763
MI4EC] FL0020206
MI4EC] FL0020206
M55€C GA0001953
MB3EC GA0002801
M84EAC GA0003620
MB4EBC GA0003620
M87EC GA0D03654
MB7EC1 GA0003654
M22EC10 GAD049336
M78EC KY0000086
MB3EC KY0001716
MI7EC MS0000213
M34EC MS0002674
M34EC MS0002674
BM35SEC30 MS0031704
M3SSEC30  MS0031704
M47G6100-500NC0000272
MB6ECO NC0000680
M6EC NC0003191
MI6EC NC0003298
M70EC SC0000868
M70EC1 SC0000868
M23EC $C0001015
M33EC SCoo38121
M73EC TNC0D1643
M75¢€C TN0002356

Appendix K. (continued)

TCDD TCOF
NON- NON-
DET- DET-
ect? ecr?

GR
IDg

= P\) b=ttt bt et b et

38 ND
2CH ND
2CL ND
2CH
2CL

28 ND

38 ND

3D ND WD
2CH

SIMPLE DILUTION

BCF TO FILET
TCDD=5, 000
TCDF=1,950

TCOD TEQ
DOSE DOSE
2.4E+00 2.7E+00
1.8E+00 2.1E+00
2.9E+00 3.2E+00
2.1E+00 2.4E+00
7.4E-01 8.2E-01
7.2€-01 9.0E-01
8.3£-01 9.8E-01
1.1E+00 1.3€+00
2.0E+02 2.3E+02
2.2E+01 2.8E+01
1.6€-01 1.8€-01
1.3€-02 1.4E-02
2.7E-01 3.0E-01
1.1E-02 1.3E-02
7.3E+01 8.0E+01
1.1E+01 1.4E+01
8.7E-01 9.7E-01
1.56+00 1.8€+00
8.9E-01 1.0€+00
2.4E+00 2.5E+00
2.3E+400 2.4E+00
1.1E+01 1.2E+01
1.1E+01 1.1E+01
3.4E-0]1 4.0E-01
3.0E-02 3.5E-02
1.4E-02 1.5€-02
4.4E-02 5.3E-02
3.18+01 3.8E+01
1.2E+00 1.8E+00
1.0E401 1.1€401
2.6E+01 2.8E+01
2.2E+01 2.3E+01
2.56+02 3.7€+02
1.0E+01 1.2E+01
4.1E+00 4.4E+00
2.5E+03 2.7E+03
1.8E+03 2.1€+03
3.4E+00 3.6E+00
5.5E-01 6.1E-01
4.6£-0] 6.0E-01
6.4E-0]1 6.6E-01

BCF TO FILET

EXAMS WATER COLUMN

BCF TO FILET

BCF TO FILET
TCBD=50, 000

TCOD=50, 000
TCDF=1,950

TC0D TEQ
DOSE DOSE
2.4E+01 2.4E+01
1.8E+01 1.8E+01
2.9E401 2.9E+01
2.1E+01 2.1E+01
7.4E+00 7.6E+400
7.2e+00 7.4E+00
8.3E+00 8.4E+00
1.1E+01 1.1E+01
2.0E+03 2.0E+03
2.2E+02 2.3E+02
1.6E+00 1.7€+00
1.3€-01 1.3E-01
2.7E+00 2.7E+00
1.1E-01 1.1E-01
7.3E+402 7.4E+02
1.1E402 1.1E+02
8.7e+00 8.8E+00
1.5E+01 1.5E+01
8.9E+00 9.0E+00
2.4E+01 2.4E+01
2.3E+01 2.4E+01
1.1E+02 1.1E+02
1.1E+02 1.1E+402
3.4E+00 3.5t+00
3.0E-01 3.1E-01
1.4E-01 1.4E-01
4,4E-01 4.5E-01
3.1E+02 3.2E402
1.26401 1.3E+01
1.0E+402 1.0E402
2.6E+02 2.6E+02
2.26+402 2.2E+402
2.5E+03 2.6E+03
1.0E+02 1.0E+02
4.1E+01 4.1E+01
2.5E+04 2.5E+04
1.9E+404 1.9E+04
3.4E+01 3.4E+01
5.56400 5.6€+00
4.6E+00 4.8E+00
6.4E+00 6.4E+00

TCDD=5, 000
TCDF=1,950
TCOD TEQ
DOSE DOSE
7.0E-01 9.0£-01
4.26-01 6.7E-01
6.8E-01 9.0E-01
7.0E-01 9.4E-01
2.3E-01 4.0£-01
2.3E-01 3.9€-01
2.6E-01 4.0E-01
3.8E-01 5.9€-01
8.1E401 1.0E+02
9.8E+00 1.5E+01
5.8E-02 6.9E-02
4.6E-03 5.5£-03
9.5e-02 1.2E-01
7.6E-03 9.6E-03
6.5E+01 7.2E+01
(o)) co
co cb
6.06E-01 8.9E-01
3.6E-01 4.6€-01
9.8E-01 1.0E+00
9.4E-01 1.0E+00
3.9E+00 4.8E+00
3.9E+00 4.6E+00
1.4E-01 1.9E-01
3 E
1.4E-03 1.7€-03
E E
9.3E+00 1.5€+01
7.5E-01 1.2E+00
3.3E+00 3.8E+00
8.3E+00 1.0E+01
8.4E+00 8.8€+00
1.1E+02 2.3E+02
5.7E+00 7.3E+00
2.7E+00 3.2E+00
6.5£+02 8.6E+02
5.0E+02 7.0E+02
2.0E+00 2.2E+00
1.5€-01 2.0€-01
2.3E-01 3.5£-01

3.3e-01 3.5€-01

TCDF=1,950
TC0D TEQ
DOSE DOSE
7.0E+00 7.2E+00
4.2E+00 4.4E+00
6.8E+00 7.1E+00
7.0E+00 7.2E+00
2.3E+00 2.5E+00
2.3E+00 2.4E+00
2.6E+00 2.7€+00
3.8E+00 4.1E+00
8.1€402 8.3E+02
9.8£+01 1.0E+02
5.8e-01 5.9e-01
4.6E-02 4.7E-02
9.5E-01 9.7€-01
7.6E-02 7.8E-02
6.5E+02 6.5E+02
co (o1]
(o)} co
6.0E+00 6.3E+00
3.6E+00 3.7E+00
9.8E+00 9.8E+00
9.4E+00 9.5E+00
3.9e+01 4.0E+01
3.9e+401 3.9E+01
1.4E+00 1.4E+00
E E
1.4E-02 1.4E-02
E E
9.3£+401 9.9E+01
7.5£+00 8.0E+00
3.3E401 3.3E401
8.3t+01 8.5E+01
8.4E+01 8.4€+01
1.1E+03 1.2E+03
5.7e+01 5.9€+01
2.76401 2.8E+01
6.5E+03 6.7E+03
5.0E+03 5.2E+03
2.0E+01 2.0E+01
1.56+00 1.5E+00
2.3E+00 2.4E+00

3.3E400 3.

3E+00



€A

COMPANY

Bowater Corp.

Region V

Mead Corporation

Scott Paper Co.

Scott Paper Co.

Champion International
Potlatch Corp.

Pot latch Corp.

Boise Cascade Corp.

Mead Corp.

Badger Paper Mills, Inc.
Badger Paper Milils, Inc.
James River Corp.
Pentair, Inc.

Wausau Paper Mills Co. 1
Wausau Paper Mills Co. 2
Nekoosa Papers, Inc.
James River Corp.

James River Corp.
Weyerhauser Co.

Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
Badger Paper Mills, Inc.
Consolidated Papers, Inc.
Region VI
Georgia-Pacific Corp.
International Paper Co.
Nekoosa Papers, Inc.

Pot latch Corp.

Pot latch Corp.*

James River Corp.*
Georgia-Pacific Corp.
Georgia-Pacific Corp.*
International Paper Co.
Boise Cascade Corp.
International Paper Co.
International Paper Co.
Champion International
Temple-Eastex, Inc.

cIvy

Calhoun

Escanaba
Muskegon
Muskegon
Quinnesec
Cloquet
Cloquet

International Falls

Chillicothe
Pesht igo
Pesht igo
Green Bay
Park Falls
Brokaw
Brokaw

Nekoosa & Pt. Edwards

Green Bay

Green Bay
Rothchild

Pesht igo
Peshtigo
Peshtigo

Pesht igo
Wisconsin Rapids

Crosset
Pine Bluff
Ashdown
McGhee
McGhee

St. Francesville
Zachary
Zachary
Bastrop
Deridder
Texarkana
Texarkana
Lufkin
Evadale

SAMPLEID

M75EC

ML802
MI2EC
MI2EC
Ql4€E
M38ECO
M38ECO
DE020922
DE026013
M46EBC
M4GEBCX
M72EAC
M25EC
M54EC
MS4ECX
M77EC
M72EBC
M72EBC
M29EC
M46EAC
M46EAC
M46EACX
M46EACX
21

M68EC
MS1EC
M20EC
M18EC
MiBEC
MS2€EC
MIEC
M1ECX
M85EC
MSBEC
MISEC
MI9EC]
DF024512
M3EC

NPDES
NUMBER

TNO002356

M10000027
M10027391
M10027391
M10042170

MN0001643
0H0004481
WI10000663
W10000663
W10001261
w10003212
w10003379
W10003379
W10003620
w10020991
Wi0020991
W10026042
W10030651
W10030651
W10030651
W10030651
w10037991

ARQQO1210
AR0001970
AR0002968
AR0035823
AR0035823
LA0003468
LA0005258
LA0005258
LAOD07561
LA0007927
TX0000167
TX0000167
TX0001643
TX0003891

Appendix K. (continued)

GR
ID5

3D

38
4H
4L
1

4H
4
1

38
1

38
1

38
38
3D
1

4H
4L
1

4H
4L
4H
4
kD))

~x

1
1
1
4
4
1
3A
1
5
1
1
1
30
1

TCOD
NON-
DET-
ect?

ND
ND

ND
ND

ND
ND
ND
ND
ND

ND
ND

ND
ND
ND

TCOF
NON-
DET-
ect?

RO

ND

ND

NQ

ND

SIMPLE DILUTION
BCF TO FILET

TCDD=5,000
TCDF=1,950

TCOD  TEQ
|DOSE  DOSE
|6.4E-01 6.6E-01
5.8£+00 7.1E+00
1.3£-01 1.7€-01
1.0E-02 1.4E-02
7.3E-01 9.4€-01
7.4E-01 7.9€-01
5.9E-02 6.3E-02
2.7E+00 4.7€+00
2.7E+00 3.5E+00
1.3€-01 2.6E-01
7.7€-02 2.2E-01
4.4E-01 5.4€-01
4.7€-01 5.0E-01
9.7E-02 1.2E-01
1.1E-01 1.1E-01
4.6E+00 6.1E+00
1.2€-02 1.5E-02
9.4E-04 1.2E-03
3.6E-01 3.9€-01
1.7€-01 3.7€-01
1.46-02 2.9E-02
5.7€-02 1.7€-01
4.5E-03 1.4E-02
1.8E+00 1.9£+00
2.1E+01 2.5E+01
3.7E+00 5.2E+00
4.8E+00 5.2E+00
4.0E-03 4.4E-03
3.26-04 3.5E-04
8.0E-02 9.3E-02

Q Q
1.4€-01 2.5E-01
F F

1.7€+01 2.0E+01
2.0E+0]1 2.2E+01
2.7€+401 3.0E+01
3.6E+00 3.7E+00
3.7E+01 3.9E+01

BCF TO FILET

TCDD=50, 000
TCDF=1,950
TCOD TEQ
DOSE DOSE
6.4E+00 6.4E+00
5.86+01 5.9€+01
1.3E+00 1.3E+00
1.0E-01 1.0E-01
7.3E+00 7.5€+00
7.4E+00 7.4E+00
5.9E-01 5.9€-01
2.7E+01 2.9E+01
2.7E+01 2.8E+01
1.36+00 1.4E+00
7.7e-01 9.2E-01
4.4E+00 4.5E+00
4.7E+400 4.7E+00
9.7e-01 9.9E-01
1.1E+00 1.1E+00
4 .6E+01 4.8E+01
1.2€-01 1.2€-01
9.4E-03 9.6E-03
3.6E+00 3.7E+400
1.7E+00 1.9E+00
1.4E-01 1.5E-01
5.76-01 6.8€-01
4 .56-02 5.5E-02
1.8E+01 1.8E+01
2.16+402 2.2E+02
3.7E+01 3.9E+01
4. .8E+01 4.8E+01
4.0E-02 4.0E-02
3.26-03 3.2t-03
8.0E-01 8.2E-01
qQ qQ
1.4E+00 1.5E+00
F F
1.7€+02 1.7€+02
2.0E+02 2.0E+02
2.76+02 2.8E+02
3.6E+401 3.6E+01
3.7E+02 3.8E+02

EXAMS WATER COLUMN

BCF TO FILET

TCDD=5, 000
TCDF=1,850
TCDD TEQ
DOSE DOSE
3.3t-01 3.5E-01
3.3E+00 4.6E+00
6.56-02 1.1E-01
5.2E-03 9.0E-03
4 .5E-01 6.5E-01
4.4E-01 4.9E-01
3.56-02 3.9€E-02
1.6E+00 3.6E+00
1.8E+00 2.6E+00
6.9E-02 1.8E-01
E 3
1.3E-01 2.2E-01
2.6E-01 2.9E-01
5.8£-02 8.3E-02
6.8E-02 7.0E-02
2.2E+00 3.6E+00
3.36-03 6.2E-03
2.7E-04 5.0E-04
1.9€-01 2.2E-01
9.3E-02 2.7E-01
7.4E-03 2.2E-02
E E
E E
8.36-01 8.8E-01
6.5E+00 9.5€+00
1.7E+00 3.1E+00
5.6E-01 9.2E-01
3 E
2 £
E E
qQ Q
E E
F F
5.6E+00 8.3E+00
4.2E+00 6.6E+00
1.0E+01 1.3E+01
1.26400 1.3E+00
1.6E+01 1.8E+01

BCF TO FILET

TCDD=50, 000
TCDF=1,950
TCDD TEQ
DOSE DOSE
3.3E+00 3.3E+00
3.3E+01 3.4E+01
6.5£-01 7.0E-01
5.2E-02 5.6E-02
4 .5E+00 4.7€+00
4.4E+00 4.4E+00
3.5E-01 3.6E-01
1.6E+01 1.8E+01
1.8E+01 1.9E+01
6.9E-01 8.1E-01
E £
1.3£+00 1.4€+00
2.6E+00 2.6E+00
5.8£-01 6.1E-01
6.8E-01 6.8E-01
2.2E+01 2.3E+01
3.3E-02 3.6E-02
2.76-03 2.9e-03
1.9E+00 1.9E+00
9.3E-01 1.1E+00
7.4E-02 8.8E-02
3 E
E 3
8.3E+00 8.4E+00
6.5E+01 6.8E+01
1.7E+01 1.9E+01
5.6E+00 5.9E+00
E E
3 E
E E
] Q
E 3
F F
5.6E+01 5.8E+01
4.2E+01 4.4E+01
1.0E+02 1.1E+02
1.2E+01 1.2E+01
1.6E402 1.7E+02



i

COMPANY

Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Champion International
Region VIII

Stone Container Corp.
Region IX

Stone Container Corp.
Simpson Paper Co.

Gaylord Container Corp.

Simpson Paper Co.

Louisiana Pacific Corp.

Region X
Alaska Pulp Corp.

Ketchikan Pulp & Paper 1
Ketchikan Pulp & Paper 2

Potlatch Corp.
Potlatch Corp.
James River Corp.
Pope & Talbot, Inc.
Boise Cascade Corp.
Boise Cascade Corp.*
Longview Fibre Co.*
Weyerhauser Co.*
Weyerhauser Co.*
James River Corp.
Scott Paper Co. 1
Scott Paper Co. 2
ITT-Rayonier, Inc.
Weyerhauser Co.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Simpson Paper Co.
Georgia-Pacific Corp.
Weyerhauser Co.
ITT-Rayonier, Inc.
Boise Cascade Corp.

CITY SAMPLEID
Pasadena M2EC
Pasadena M2EC
Pasadena M2EC
Houston M1SEC
Missoula M27€C
Snowf lake M100EC
Anderson M3BEC
Antioch M106EC
Fairhaven M43ECO
Samoa M70EC1D
Sitka - M5EC-1
Ketchikan © M31EAC
Ketchikan M31EBC
Lewiston MS56EC
Lewiston M5BEC]
Clatskanie (Wauna) 8637-4645
Halsey M1SEC
St. Helens M76ECO
St. Helens M76ECO
Longview MS3EC
Longview M45ECI-L
Longview M45EC-L
Camas M32EC
Everett MBOEAC
Everett MSOEBC
Port Angeles M12EC
Cosmopolis M4EC
Tacoma M81EC
Tacoma M81EC1
Tacoma MB1ECX
Tacoma MB1ECXX
Bellingham MBOEC]
Everett M79EC
Hoquiam M33EC
Wallula M66EC

NPOES
NUMBER

TX0006041
TX0006041
TX0006041
TX0053023

MT0000035

CA0004065
CA0004847
CA0005282
CA0005894

AK0000531
AK0000922
AK0000922
100001163
100001163
0R0000795
OR0001074
OR0020834
OR0020834
WA0000078
WA0000124
WA0000124
WA0000256
WA0000621
WA0000621
WA0000795
WA0000809
WA0000850
WA0000850
WA0000850
WA0000850
WAQ001091
WA0003000
WA0003077
WA0003697

Appendix K. (continued)

GR
ng

4H
AL
38
1

1

3E
20
2D
2A
2A
2E
2E
2t
2
rd:]
2A
2A
1

TCDD TCDF
NON- NON-
DETI DETE
ECT" ECT

ND

ND ND

ND

SIMPLE DILUTION
BCF TO FILET

BCF TO FILET

EXAMS WATER COLUMN

BCF TO FILET

BCF TO FILET

TCDD=5, 000 TCDD=50, 000 TCDO=5, 000 TCDD=50, 000
TCOF=1,950 TCDF=1,950 TCDF=1,950 TCOF=1,950
TCOD TEQ TCDD TEQ TCDD TEQ TC0D TEQ
| DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE
N N N N N N N N
N N N N N N N N
N N N N N N N N
6.46+00 1.4E+01 6.4€+01 7.2E+01 3.0E+00 9.0E+00 3.0E+01 3.6E+01
|8.6E-02 9.0E-02 8.6E-01 8.7€-01 2.0E-02 2.4€-02 2.0E-01 2.0€-01
(24 174 174 74 £z |74 134 €L
1.4E+01 3.26+01 1.4E+02 1.6E+02 6.3E+00 2.4E+01 6.3E+01 8.1E+01
F F F F f F F F
1.7e401 2.1€+01 1.7E+02 1.7E+02 6.0E+00 1.0E+01 6.0E+01 6.4E+01
7.6E+00 9.0E+00 7.6E+01 7.7€+01 2.7E+00 4.0E+00 2.7E401 2.8E+01
4.3E+00 5.7E+00 4.3€+01 4.4E+01 1.5E+00 2,7€+00 1.5E+01 1.6E+01
8.4E-01 8.7E-01 8.4E+00 8.56+00 3.0E-01 3.2E-01 3.0E+00 3.0E+00
1.1E+01 1.1E+01 1.1E+02 1.1E+02 3.8E+00 4.0E+00 3.8E+01 3.8E+01
8.2E-01 9.9E-01 8.2E+00 8.4E+00 1.7E-01 3.0E-01 1.7E+00 1.BE+00
9.2E-01 1.1E+00 9.2E+00 9.3E+00 1.9E-01 3.0E-01 1.9E+00 2.0E+00
3.9e-02 5.2E-02 3.9E-01 4.1E-01 ED ED ED ()
5.5E-01 6.1E-01 5.5E+00 5.6E+00 2.4E-01 3.0E-01 2.4E+00 2.5E+00
1.3£-02 1.5e-02 1.3E-01 1.3E-01 ED ED ED ED
1.0E-03 1.2E-03 1.0E-02 1.1E-02 ED ED ED ED
9.2€-03 1.8E-02 9.2E-02 1.0E-01 ED ED ED ED
2.9E-02 3.26-02 2.9€-01 2.9E-01 ED eD €D ED
3.4E-02 3.9E-02 3.4E-01 3.5E-01 ED €0 (1)) ED
ND ND ND ND ND ND ND ND
EZD EZD 74 EZD EZD EZD 4] EZ0
EID EZD EZD EZD (34)] (74)] £E20 €20
1.7E400 1.8E+00 1.7€+01 1.7E+01 6.1E-01 7.2E-01 6.1E+00 6.2E+00
1.5E+401 3.9E+01 1.5E+02 1.8E+02 5.1E+00 2.7E+01 5.1E+01 7.2E+01
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND No ND ND NO ND ND
ND ND ND ND ND ND ND ND
2.1E-01 2.8E+00 2.1€+00 4.6E+00 7.3E-02 2.5€+00 7.3E-01 3.2E+00
1.3E+01 1.7€+01 1.3E+02 1.3E+02 4.8E-01 8.8E-01 4.8E+00 5.2E+00
9.0€+00 9.1E+00 9.0E+01 9.0E+01 3.1E400 3.3E+00 3.1E+01 3.1E401
6.1E-01 1.1E+00 6.1E+00 6.6E+00 1.8E-01 5.6E-01 1.8E+00 2.1E£+00
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Appendix K. {continued)

COMPANY CITY . SAMPLEID  NPOES GRR TCDD
NUMBER ID” NON-

DETZ

ECT

1 Dose is the bioavailable (95%) portion of exposure.
2 Health Advisory Level = 100 pg/kg/day.

3 Legends of analysis group ID codes and error codes are on the next page.

TCOF

NON- |BCF TO FILET

DETa TCDD=5,000

ECT” {TCOF=1,950
TCOD TEQ

- |oOSE  DOSE

SIMPLE DILUTION
BCF TO FILET

EXAMS WATER COLUMN
BCF TO FILET BCF TO FILET
TCDD=5,000 TCDD=50, 000
TCOF=1,950 TCDF=1,950
TCDD TEQ TCDD TEQ

DOSE DOSE DOSE DOSE

4 ND - Not detected in the effluent samples. Dose estimates are based on 1/2 the detection limit in the effluent sample.

NQ = Nonquantifiable

5 a.k.a. Hammermill Papers.



i

na
1
2A

28

2CH

2CL

20

2%

3A

38

3C

k])J

3E

4H

4L

Legends for Analysis Group and Special Status Codes

i3 Groy

Calculations based on stream flow in cubic fest/sec. All effluent sample concentrations above detection limits.
Calculations based on the dilution ratio at the edge of the zone of initial dilution. A1l effluent sample
concentrat fons were above detection limits.

Calculattons based on the dilution ratio at the edge of the zone of initial dilution. 2,3,7,8-TCDD concentrations
in effluent ssmples were below detection limits.

Calculations based on the dilutton ratio at the edge of the zone of inttia) dilution.
& POTV assuming of 75X pallutant removal.
otherwise.

Indirect discharge through
Effluent sample concentrations were above detection Vimits unless noted

Calculations based on the dilution ratio at the edge of the zone of inttial dilutton.
a POTM assuming of 98X pollutant removal.
noted otherwise.

Indirect discharge through
Effluent sample chemical concentrations above detection limits unless

Calculations could be based on the dilution ratio at the edge of the zone of initial dilution, but such a ratio
is not avatlable. Effluent sample concentrations were above detection limits unless noted otherwise.

Calculations could be based on the dilution ratio at the edge of the zone of iInitial dilution, but chemical
concentrat ions were not quantifisble for 2,3,7,8-TCOD and/or 2,3,7,8-1COF. These samples might be re-analyzed and
data might become available,

Calculations could be based on stream flow in cubic feet/sec. but effluent sample concentrations were not
quant iffable for 2,3,7,8-TCOD and/or 2,3,7,8-TCOF.

Calculations based on stream flow in cubic feet/sec. 2,3,7,8-1COD concentrations in effluent samples were below
detection limits.

Calculations based on stream flow in cubic feet/sec. 2.3,7,8-TCDF concentrations in effluent samples were below
detection limits. -

Calculations based on stream flow In cubic feet/sec. 2.,3,7,8-1CDD and 2,3,7,8-TCDF concentrations in effluent
samples were below detection Vimits.
Calculations could be based on stream flow in cubic feet/sec, but concentrations in effluent samples were not

quant ifable for 2.3,7,8-TCOD and/or 2,3,7.8-TCDF. These samples might be re-analyzed and data might become
available.

Calculations based on stresm flow in cubic feet/sec.

Indirect discharge through a POTW assuming of 75X pollutant
removal.

Effluent sample concentrations were sbove detection limits unless noted otherwise.

Calculations based on stream flow in cubic feet/sec.

Indirect discharge through s POTW assuming of 98% pollutant
removal.

Effluent sample concentrations were above detection 1imits unless noted otherwise.

Calculations could be based on stream flow in cubic feet/sec, but flow data was not available.

Special Status Codes

c

Concentration of Total Suspended Solids in effluent samples was not
available.

Drinking water calculations were not done because the receiving water {3
either marine or estusrine or is not designated for drinking water use.

The EXAMS 11 model failed to run for this data record.
A stream flow rate was not available.
A velue for low stresm flow (7Q10} was not avatlable.

Concentrattons in effluent samples were not quantifiable for 2,3.7.8-
1COD and/or 2.3,7,8-TCDF. These samples might be re-analyzed and data
might become available.

A plant effluent flow rate was not available.

Concentrations in effluent samples were not quantifiable for 2,3,7,.8-
TCOD and/or 2,3,7,8-1COF.

Concentration of Total Suspended Solids iIn receiving water was not
available.

A dilution ratio was not available for the edge of the zone of Initlal
dilution
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Appendix L.
Receiving Waters at 104 Pulp & Paper Mills by Reach Type
as Determined by STORET/REACH

NAME NPDES REACH NAME
PERMIT
NUMBER
Reach Type: Reguiar Reach
Alabama River Pulp AL0025968 Alabama River
Boise Cascade Corp. AL0002755 Tombigbee River
Boise Cascade Corp. LA0007927 Bayou Anacoco!
Boise Cascade Corp. ME0002054 Androscoggin River
Boise Cascade Corp. MN0001643 Rainy River
Bowater Carolina Co. SC0001015 Catawba River
Bowater Southern Paper Co TN0002356 Hiwassee River
Buckeye Cellulose GA0049336 Flint River
Champion Intn’1 Corp. FL0002526 Perdido River?
Champion Intn’1 Corp. MI0042170 Menominee River®
Champion Intn’1 Corp. NC0000272 Pigeon River
Champion Intn’1 Corp. TX0001643 Angelina River
Champion Intn‘1 Corp. TX0053023 Houston Shipping Channel
Chesapeake Corp. VA0003115 Pamunkey River
Consolidated Papers, Inc. WI0037991 Wisconsin River
Container Corp of America AL0002682 Conecuh River
Federal Paper Board Co. NC0003298 Cape Fear River
Finch Pruyn & Co., Inc. NY0005525 Hudson River
Georgia-Pacific Corp. AR0001210 Ouachita River
Georgia-Pacific Corp. LA0005258 Mississippi River
Georgia-Pacific Corp. MEOOO1872 St. Croix River
Gulf States Paper Corp. AL0002828 Tombigbee River
Hammermill Papers AL0003018 Alabama River
ITT-Rayonier, Inc. GA0003620 Altamaha River
International Paper Co. AL0002780 Chickasaw Creek
International Paper Co. AR0001970 Arkansas River
International Paper Co. LA0007561 Bayou La Fourche
International Paper Co. ME0001937 Androscoggin River
International Paper Co. MS0000213 Mississippi River
International Paper Co. MS0002674 Escatawpa River
International Paper Co.  TX0000167 Sulphur River*
James River Corp. LA0003468 Mississippi River
James River Corp. ME0002020 Penobscot River
James River Corp. NH0000655 Androscoggin River
Kimberly-Clark Corp. AL0003158 Coosa River
Leaf River Forest Product MS0031704 Leaf River
Lincoln Pulp/Paper ME0002003 Penobscot River®
Mead Corp. 0HO004481 Paint Creek
Mead Corp. TNO0O1643 Holston River
Nekoosa Papers, Inc. AR0002968 Red River
Nekoosa Papers, Inc. WI0003620 Wisconsin River
Pentair, Inc. WI0003212 NF Flambeau River
Pope & Talbot, Inc. OR0001074 Willamette River

L1



NAME

Potlatch Corp.
Potlatch Corp.
Procter & Gamble Co.
Scott Paper Co.
Scott Paper Co.
Scott Paper Co.
Scott Paper Co.
Simpson Paper Co.
Stone Container Corp.
Union Camp Corp.
Union Camp Corp.

Wausau Paper Mills Co.

Westvaco Corp.
Westvaco Corp.
Westvaco Corp.
Weyerhaeuser Co.
Weyerhaeuser Co.
Weyerhaeuser Co.
Willamette Industries

Reach Type: Source Reaches

Appleton Papers, Inc.
Buckeye Cellulose

Federal Paper Board Co.

Georgia-Pacific Corp.
Gilman Paper Co.
James River Corp.
P.H. Glatfelter Co.
Penntech Papers, Inc.

Appendix L. (Continued)

NPDES REACH NAME
PERMIT
NUMBER

AR0035823 Mississippi River
ID0001163 Snake River
PA0008885 Susquehanna River
AL0002801 Chickasaw Creek
ME0002321 Presumscot River
ME0021521 Kennebec River
MI0027391 Muskegon River®
CA0004065 Sacramento River
MT0000035 Clark Fork River
S$C0038121 Wateree River
VA0004162 Blackwater River
WI0003379 Wisconsin River
KY0000086 Mississippi River
MD0021687 N. Branch Potomac River
VA0003646 Jackson River
NC0000680 Roanoke River’
NC0003191 Neuse River
WI0026042 Wisconsin River
KY0001716 Ohio River

Total = 63

. PA0008265 Juniata River®

FLO000876 Fenholloway River
GA0002801 Spirit Creek
FLO002763 Rice Creek
GAQ001953 North River
AL0O003301 Tombigbee River
PA0008869 Codorus Creek
PA0002143 Clarion River

Total = 8

L-2



Appendix L. (Continued)

NAME NPDES REACH NAME
PERMIT
NUMBER

Reach Type: Terminal Reaches

Badger Paper Mills, Inc. WI0000663 Peshtigo River
Badger Paper Mills, Inc. WI0030651 Peshtigo River

James River Corp. WI10020991 Fox River

James River Corp. WI0001261 Fox River

Mead Corp. MI0000027 Escanaba River

Simpson Paper Co. WA0000850 Puyallup River®

Temple-Eastex, Inc. TX0003891 Neches River

Weyerhaeuser Co. WA0003000 Snohomish River
Total = 6

Reach Type: Source and Terminal Reaches

Georgia-Pacific Corp. WAC001091 Whatcom Waterway
International Paper Co. SC0000868 Sampit River

Total = 2

Free Flowing Streams Grand Total = 79

Reach Type: Coastline

ITT-Rayonier, Inc. FLO000701 Atlantic Ocean
ITT-Rayonier, Inc. WA0000795 Port Angeles Harbor
ITT-Rayonier, Inc. WA0003077 N Ch Grays Harbor
Scott Paper Co. WA0000621 Port Gardner Bay
Simpson Paper Co. CA0005282 Pacific Ocean

St. Joe Paper Co. FL0020206 St Joseph Sound
Stone Container Corp. FLO002631 St. Andrew Bay
Weyerhaeuser Co. WA0000809 Grays Harbor

Total = 8
Reach Type: Great Lakes |
Hammermill Papers PA0026301 Lake Erie

Total =1

L-3



NAME

Reach Type: Lakes

Boise Cascade Corp.
Champion Intn’1 Corp.
International Paper Co.
Nekoosa Papers, Inc.

Appendix L. (Continued)

NPDES REACH NAME
PERMIT
NUMBER

WA0003697 Columbia River
AL0000396 Wheeler Re
NY0004413 Lake Champlain
WI0002810 Wisconsin River

Total = 4

Reach Type: Wide River Shoreline

Brunswick Pulp/Paper
Boise Cascade Corp.
James River Corp.
James River Corp.
Longview Fibre Co.
Weyerhaeuser Co.

GA0003654 Turtle River
OR0000752 Multnomah Channell®
OR0000795 Columbia River
WA0000256 Columbia River
WA0000078 Columbia River
WA0000124 Columbia River

Total = §

Non-Free Flowing Stream Grand Total = 19

Reach Type: Not Identified by Reach

Alaska Pulp Corp.
Gaylord Container
Ketchikan Pulp & Paper
Louisiana Pacific Corp.
Potlatch Corp.

Simpson Paper Co.

Stone Container Corp.

AK0000531 Silver Bay
CA0004847 San Joaquin River
AK0000922 Ward Cove
CA0005894 Humboldt Bay™!

?St Louis River
TX0006041

Total = 7

1 _The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Cypress Creek.

2 The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Elevenmile Creek.

® The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is a tributary of this

waterbody.

“ The EPA regional contact and/or the Industrial Discharge Facility Database
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Appendix L. (Continued)

NAME NPDES REACH NAME

10

11

PERMIT
NUMBER

indicate that a more correct receiving water name is Baker Slough.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Mattanawcock River.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Mosquito Creek.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Halter Creek.

The NPDES permit no. for the POTW is OR0020834. The EPA regional contact
and/or the Industrial Discharge Facility Database indicate that a more correct
receiving water name is Columbia River.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Commencement Bay.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Welch Creek.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that the receiving water is the Pacific Ocean.

L-5
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Walter M. Grayman, Ph.D., PE.

Consuiting Engineer
730 Avon Fleids Lane Cincinnati, Ohlo 45229 (513) 281-6139

MEMO
TO: Jim Pagenkopf-
FROM: Walter Grayman
RE: Progress on Mill Inventory
DATE: June 2, 1989

| have finished the first phase on the inventory process; namely, investigating what
type of information is available and putting together a package of info for a pilot mill.
I'm using miill VAO003115 as my example. |'ve attached 6 exhibits showing different
information and methods of displaying the information as follows:

EXHIBIT 1: A tree structure printoff for the hydrologic catalog unit in which the mill is
contained. If the mill is at the extreme downstream end of the catalog unit (as is the
case for this mill), it may be useful to also generate the tree for the next downstream
catalog unt.

EXHIBIT 2: A STORET inventory of monitoring stations in the vicinity of the mill. |
selected a search of all stations within 10 miles upstream of the mill or within §
miles downstream of the mill. | also limited this search to stations reporting values
for temperature, pH and/or solids. In this case there were 6 stations and a overall
summation of all this data.

EXHIBIT 3: An example of the same type of inventory retrieval but considering all
parameters. This results in many more stations and considerably more output.

EXHIBIT 4: A hand drawn tree of the reaches within 10 miles U/S and 5 miles D/S
showing discharger, monitoring and gaging stations.

EXHIBIT 5: A summary of information available from the STORET daily flow file
containing most information that is available from USGS. | selected the closest
station to the discharger and in this case the only one on the mainstem of the
Pamunkey River.

EXHIBIT 6: A reach plot on which | have put the location of the mill and the stream fiow
gage.

| should note that the process of acquiring and organizing this information is not a
automated seamless process. For example, the STORET flow file is not keyed to the
Reach File so | need to use another series of programs to identify appropriate gages
and then access that information.

Through June 2, | have spent 22 hours and approximately $25 in expenses. |
suspect that when | get into production | can probably average about 1 hour per mill. [t
would help to have a prioritization (e.g. mills not in GEMS first?). Any comments or
questions are welcome. |'ll proceed along refining this process for other mills. |
recsived your letter of May 31 and | will not go beyond the 40 hour limit unless | hear

from you.
y M-1



STORET RETRIEVAL DATE 89/05/30 - REACH FILE LISTING ~ CATALOGING UNIT(S) 09030004,02080106-18040003

REACHREY VERSION OF JuUL 06, 1987

TREE LEVEL

12 11 10 9 8 7 é 5 4

3 2

1
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REACH NARE

coacecocnccerecenmeweaa B Bew

82 DOWNSTREAR TERMINUS
PARUNKEY R

>> ENTERING FROM THE LEFT
COHOKE (R

<< ENTERING
PARUNKEY R

FROR THE RIGHT

>> ENTERING
JACKS CR

FROM THE LEFY

<< ENTERING
PAMUNKEY R

FROMN THE RIGNY

<< ENTERING
MATATEQUIN CR

FROR THE RIGHT

>> ENTERING
PARUNKEY R

FROM THE LEFT

>> ENTERING
WEBB CR

FROM THE LEFT

<< ENTERING FROM THE RIGHT

PANUNKEY R

<< ENTERING FRON THE
TOTOPONONOY (R

RIGHTY

>> ENTERING FROM THE LEFT
PARUNKEY R

<< ENTERING FROM THE RIGHY
$ ANNA R

>> ENTERING FROM THE LEFY
NEMFOUND R

REACH FILE VERSION OF SEPTEMBER 1982

REACH NURNBER

02080106001

02080106002

02080106003

02080106004

02080106005

02080106038

02080106006

Q2080106007

02080106008

02080106037

02080106009

02080106030

02080106031

CHECK
DIGIT

TYPE

EXHI®IT 1

LENGTH
(NILES)

cosovew

30.60

10.00

12.80

12.30

12.40

13.60

17.00

34.40

18.10

UPSTREAM
LAT/LONG

37 34
16 57

29.9
34.9

37 40
77 00 19.7

37 3¢
17 03

37 43
77 06 22.6

37 37
77 07 48.7

37 38
m

20.3
47.0

37 40
17 08

07.6
49.1

37 47
77 15

42.7
23.9

37 Y1
77 12 48.9

37 42
77 25

37 48
77 24 20.5

37 48
7 29

37 51
77 43_09.7



STORET,!!VAL DATE 89705730 - REACH FILE LISTING - CAYALOG!N.IT(S)
REACHRET VERSION OF JuL 06, 1987 REACH FILE VERSION OF SEPTEMOBER 1982
TREE LEVEL

12 11 w ¢ 8 4 é 5 4 3 2 1 REACH NAME

REACH NURMBER

] ] << ENTERING FROM THE RIGHT
032 | S ANNA R 02080106032
| 1 )
. !
7 1 ] >> ENTERING FROM THE LEFT
033 1! | TAVYLORS (R 02080106033
] | ]
] ! }
] ! << ENTERING FROM THE RIGHT
034 : S ANNA R 02080106034
]
* ]
/711 1 >> ENTERING FROM THE LEFT
033 1} 1 LT ) 02080106035
] ] L]
. t t
} ] << ENTERING FRON THE RIGHT
036 ¢ $ ANNA R 02080106036
} }
* ]
] >> ENTERING FROM THE LEFT
010 N ANNA R 02080106010
1}
[ 3
2 ] << ENTERING FROM THE RIGHT
& 029 1t LITTLE R 020801048029
] ]
* t
t >> ENTERING FRON THE LEFT
011 N ANNA R 02080106011
!
»
-4} >> ENTERING FROM THE LEFT
012 NORTH EAST CR 02080106012
] [}
- t
! << ENTERING FROM THE RIGHT
0:3 N ANNA R 02080106013
&
} == CONTINUING UPSTREANM
014 N ANNA R 02080106014
: COPEN WATER REACH THRU L ANNA)
] + ASSOCIATED SHORELINE (LAKE/RESERVOIR)
! L ANNA 02030106015
] (NOY DISPLAYED IN DIAGRAN)
]
} + ASSOCIATED SHORELINE (LAKE/RESERVOIR)
] L ANNA 02080106039
] (NOT DISPLAYED IN DIAGRAN)
*

09030004 ,02080106,18040003

CHECK
bIGIT

TYPE

LENGTH
(MILES)

14.80

15.80

25.60

43.90

37.10

29.20

16.20

10.30

34.00

70.40

UPSTREAN
LAT/LONG

37 45 28.0
T7 37 50.8

37 31
7 49

47.5
$3.3

37 49
77 50 42.7

37 56
77 53

38 09
78 13 2

37 49
77 238

37 59
77 52

38 00
77 40

38 1
17 47

38 00
77 42 2

38 06
77 50

38 10
17 55

38 00

17 42 22.6



STORET RETRIEVAL DATVE 89/05/30 - REACH FIiE LISTING =~ CATALOGING UNIT(S) 09030004.02080106-18040003

REACHRET VERSION OF JulL 06, 1987 REACH FILE VERSION OF SEPTEMBER 1982

TREE LEVEL
12 11 10 9 8 1 6 5 & 3 2 1 REACH NAME REACH NUMBER
) >> ENTERING FRON THE LEFT
019 | PARUNKEY CR 02080106019
: ? COPEN WATER REACH THRU L ANNA)
!
1 ¢ ASSOCIATED SHORELINE (LAKE/RESERVOIR)
1 8 L ANNA 02080106017
1t C(NOT DISPLAVED IN DIAGRAN)
. ]
71y >> ENTERING FROW THE LEFT
020 § t  TERRYS RUN 02080106020
R B | (OPEN WATER REACH THRU L ANNA)
s 1 1
I T | == CONTINUING UPSTREAN
O;l : : TERRYS RUN 02080106021
« 1
t 1 << ENTERING FROM THE RIGHT
022 | PARMUNKEY CR 02080106022
t- COPEN MATER REACH THRU L ANNA)D
e
t == CONTINUING UPSTREAM
023 : PANUNKEY CR 02080106023
] .
. ]
f ! << ENTERING FROM THE RIGHT
024 N ANNA R 02060106024
: (OPEN WATER REACH THRU L ANNA)
? + ASSOCIATED SHORELINE (LAKE/RESERVOIR)
1L ANNA 02080104016
t (NOT DISPLAVED IN DIAGRAM)
-
Y] << ENTERING FROM THE RIGHT
027 GOLD MINE 02080106027
; COPEN WATER REACH THRU L ANNA)
' ¢ ASSOCIATED SHORELINE (LAKE/RESERVOIR)
1 L ANNA 02080106018
t (NOT DISPLAYED IN DIAGRAN)
*
1 =z CONTINUING UPSTREAM
028
'
.

>> ENTERING FRON THE LEFT

5 N ANNA R 020801068025

0 .
COPEN MATER REACH THRU L ANNA)

== CONTINUING UPSTREARM

1
!
1
1
!
!
1
]
!
: GOLD MINE 02080104028
!
!
2
!
]
t
0:6 N ANNA R 02080106026
.

CHECK
01617

TYPE

LENGTH
(AILES)

3.90

17.60

3.20

15.80

1.30

3.80

14.60

UPSTREAN
LAT/LONG

Y I LY T T

38 08 34.4
77 52 s51.12

38
7

38
777

38
144

38
17

38
T8

38
(44

38
144

38
L&4

36
(44

38
17

38
(&4

38
78

(114
59

10
35

14
50

09
56

135
04

07
36

09
36

06
s7

06
57

01
5?7

07

59 0

Q9
10

33.9
06.3

28.1
01.1

37.7
27.8



STORET RETWIEVAL DATE 89706702

JTYPAZARBNT/STREAN
PARAMETER
00010 WATER TENP CENT
00400 PH suU

SN

MEDIUM
BOTTOMN
WATER
B8O0TVTOM
WATER

PGM=INVENT

NUNBER
29
68
rd}
28

8-YRK031.39
37 30 24.0 076 47 18.0 4

€ S7 (COUNTY OF KING AND QUEEN)
VIRGINIA

51095

NORTH-ATLANTIC

8- YORK
21vasuca

841207

0000 FEET ODEPTH

NEAN
20.52900
21.27200
7.239600
7.195700

VARIANCE
49.90000
48.67800
« 2022900
-1913300

JANES CITY

020800

PAGE:

RET4A.3

STAN DEV MAXIMUM MININUN

7.064000
6.977000
«4497600
«4374100

20.6
29.2
8.40
..z‘

3.1
4.9
6.48
6.37

HQ 02080107010 0006.730 OFF

BEG DATE
05/7/07/03
85/07/03

"83/07/03

83707703

END DATE
arisne
817117
87/11/17
R ARYA R



TN

STORET RETRIEVAL DATE 89/06/02 PGH=INVENT

PAGE: 2
8-YRKO031.48 VAS-01-X0075 VAS-4X007S

37 30 44.0 076 47 35.0 1

YORK RIVER

s1127 VIRGINTIA NEW KENT

02-NORTH ATLANTIC

/TYPA/AMBNT/STREAN 8-YORK
2ivAsucCa HQ 02080107010 QO0Q7.160 OFF
0000 FEET DEPIH
PARAMETER MEDIUN RNK NUMBER MEAN VARIANCE STAN DEV MAXTINUN NININUN BEG DATE END DATE

00010 WATER TVERP CENT WATER 67 23.60000 38.68400 6.219600 3.1 7.2 68707/03 79703713
00400 PH su MATER 67 T.374200 2827300 5317300 8.80 6.50 68707/03 79703713
00403 PH LAD suU WATER 6 6.966000 .0945310 .3074600 7.3 6.5 69706703 75710714
00500 RESIDUE TOTAL N6/L WATER S 9133.800 5022200 2241.000 11080 5560 69/+06/03 720/05/707
005035 RESIDUE TOT vOL nersL WATER S 1559.400 12356900 1121.100 32717 322 69106703 710705707
00510 RESIDUE TOTV F1IX ne/L WATER S 6538.900 15153000 3892.600 9744 $S2 69706703 10705707
00530 RESIODUE TOT NFLY ne/L WATER S 113.8000 29939.00 173.0300 420 10 69706703 720/05707
00539 RESIDUE VvOL NFLY ne/L MATER $ 12.20000 64.70000 s8.043600 26 . % 69406703 10/05¢07
00540 RESIDUE FIX NFLY M6/L WATER 35 26.00000 354.5000 18.82800 48 $ 69706703 70/05%707



STOREY RETRIEVAL DATE 89/06/02

ITYPA/AMBNT/STREAN
i PARAMETER

00010 WATER TENP
00400 PH

00403 PH LAB
00500 RESIDUE  TOTAL
00505 RESIDUE 7TOT VOL
00510 RESTIDUE TOT FIX
0OS30 RESIDUE TOT NFLY
00535 RESIDUE VOL NFLY
00540 RESIOUE FIK NFLT

L'N

CENT
t11)

Su
M6 /L
ne/L
M6/L
ne/L
MG/L
M6 /L

MEDTIUN
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

PEGM=INVENT

RNK NUMBER
126

1180

r34

12

12

1

65

(3]

63

PAGE:
8-PNK000.98 VAS-01-X0045 VAB-5X0045
37 32 02.0 076 48 30.0 1
PAMUNKEY RIVER
st1t27 VIRGINIA NEM KENT
02-NORTH ATLANTIC 0213592
8~ YORK
21VASHCB HO 02080106001 0001.040 OFF

0000 FEEY DEPTH

MEAN VARIANCE STAN DEV MAXIMUN MININUN BEG DATE
21.93400 533.2200 23.09200 260.0

-0 68707702
7.426300 .2317500 .5308000 9.00 6.20 68/s07/702
7.185000 .0697370 .2641700 1.7 T 6.6 69706703
68560.800 8022600 2832.400 11370 23571 69708703
1303.200 640670.0 800.4200 2833 412 69706703
5559.200 5427500 2329.700 8984 2159 69706703
281.9100 1188300 1090,.200 7000 14 69706703
73.60000 244690.0 494.6600 4000 3 69706703
39.40000 647.5600 25.44700 137 0 69706703

END DATE
84708706
84708706
84,0806
IAZARTA D]
AZARYAR)
19741713
84708706
84/08706
84708706



STOREY RETRIEVAL DATE 89706702

JTYPAJAWNBNT/STREAR
PARAMETER
00010 WATER TERP CENT
00400 PH su
00515 RESIOUE DISS-105 ¢ MG/L
00530 RESIDUE TOT NFLT  MG/L

=N

NEDIUNM
WATER
WATER
WATER
WATER

PGM=INVENT

NUMBER
4

45
3
8

01673650

37 32 16.0 076 48
PAMUNKEY RIVER AT
51104 VIRGINIA

112uro
0000 FEEV DEPTH

REAN VARIANCE

é 16.61500 70.19100

7.126600 .1070100
3923.300 5482700
350.37500 707.9900

28.0 2
WEST POINT, VA

KING MILLIAM
0213592

He 02080106001 0001.180

STAN DEV NAXIMUM NINIRUN

8.378000 28,5
« 3271300 7.80
2341.500 7700
26.600800 92

3.3
6.20
3270

9

PAGE: 4

OFF

BEG DATE END DATE
70701730 74702719
70701730 74702719
70707728 72/05/13
70707728 13712720



STOREY RETRIEVAL DATE 089/06/702

FIVPA/ARBNT/STREAN

PARARETER
00010 WATER TENP
00400 PH
00530 RESIDUE TOT NFLY
00535 RESIDUE VOL NFLT
00540 RESIDUE FIX NFLT

CENT

ne/L
ne/L
ne/L

MEDLUMN
WATER
WATER
WATER
WATER
WATER

PGN=INVENT

RNK

NUNBER
39
39
1
1
1%

8-PMK(Q02.58
37 33 08.2 076 49 23.4 1

PAMUNKEY
51101
02-NORTH
8=YORK

21VASHCD

RIVER

VIRGINIA

ATLANTIC

0000 FEEY DEPTM

NEAN
24.53000
7.265000
44 .00000
9.272700
34.90%900

VARTANCE
27.02700
-1824600
428.0000
68.21800
493.0900

VA8-01-X0046 VAB-35X0046¢

KING WILLIAN
021592

STAN DEV MAXINUAR MAININUN

5.198700
«4271600
20.68800
8.259400
22.20600

30.0
8.50
92
22
92

3.0
6.40

]
.0000009
]

PAGE:

He 02080106001 0002.730 OFF

BEG OATE
724037430
T2/¢05/30

‘7572051722

75405722
75705722

END DATE
76/11/23
r6/11223
r6711723
16481123
16111723



o'

STORET RETRIEVAL DATE 89706702

JTYPAZANBNT/ STREAR

PARARETER

00010 WATER
00400 PH
00403 PH

00505 RESIOUE
00330 RESIOUE

00540 RESIDUE

CPARFY Ao - -

TENP

LAB

TOT VoL

TOT NFLY

FIX NFLY

CENT
su
su

Ne/L

ne/L

ne/L

REDIUN
aov vTon
WATER
BoTYOM
WATER
80T TON
WATER
VATER

WATER

WATER

PGN=INVENT

1oV

Tov

TOT

NUNBER
1]
152
34
&6
1

1
33
1
34
33
2
35
33
1
34

PAGE:
8-~PNnK006.36 RET4.1

37 31 30.0 076 52 12.0 &
SOUTHERN END LEE MARSH (COUNTY OF NEW KENT)

3127 VIRGINIA NEW KENT
NORTH-ATLANTIC 020800
8-YORK

21VASHCE 841207

He 02080106001 0010.160 OFF
0000 FEET DEPTH

NEAN VARIANCE STAN DEV MAXINUAM NINIRUN DEG DATE

19.45800 62.84200 7.927300 29.6 «8 84707716
19.34600 60.73500 7.793300 29.6 «9 84707716
7.026300 2274400 .4769100 8.60 6.06 084/08/714
6.979500 .2083900 .4343000 8.60 3.94 84708704
6.500000 6.5 6.5 84707716
6.400000 6.6 6.6 084/07/716
13.30300 117.4100 10.83500 54 "2 84709714
5.000000 S S 85711719
13.05900 115.8800 10.76500 sS4 2 84709114
$9.71200 2075.900 45.56200 190 5 84/09/14
4.000000 2.000000 1.414200 3 3 85/07/03
$6.52900 2126.000 46.10900 190 3 84/09714
47.63600 1215.700 34.86800 136 8 84,0974
S.a00000 3 S 85/11/19
46.38200 1232.400 35.10500 136 S 84709714

END DAVE
 XEARIAR
L ARTARS
( 2EARNA RS
arnumn
84/07/16
84707716
87719117
83/11/119
 YNARNARS
L YSARYARS
as5/11719
8r/11717
 IXARNARS
85714419
L RYARYANS



TN

STORET RETRIEVAL DATE 89706702 PGM=INVENT

PAGE:
GROSS

6 TOTAL SYATIONS PROCESSED

STA ENO-PERIOD OF RECD 1IN YRS

STA BEG STA END # OF 0BS # OF SANPLE =0 <.5 <3 >=3
<1970 2 0 47 10 13 0 0 0
1970 1 0 103 27 0 0 0 0
1971 0 0 40 21 0 0 0 0
1972 1 0 79 41 0 0 0 0
1973 0 0 79 41 0 0 0 0
1974 0 1 56 28 0 0 0 1
1975 0 0 52 20 0 0 0 0
1976 0 1 62 21 0 0 0 1
19717 0 0 12 7 0 0 0 0
1978 0 0 24 12 0 0 0 0
19719 0 1 57 0 0 0 1
1980 0 0 55 1 0 0 0 0
198% 0 0 59 12 0 0 0 0
1982 0 0 59 1 1] 0 0 0
1983 0 0 63 12 0 0 0 0
1984 1 1 99 41 0 0 0 1
1985 1 0 172 88 0 0 0 0
1986 0 0 186 93 0 0 1] 0
1987 0 2 173 102 0 0 1 1
1988 0 0 (1] 0 0 0 0 0
1989 0 1] 0 0 0 0 0 0
TOoTAL 6 é 1477 607 15 0 1 5



(A8

STORET RETRIEVAL DATE 89706702

6 TOTAL STAVIONS PROCESSED

00010
00400
00403
00500
00305

00510
00513
00530

00335
00540

PARARETER

WATER
PH
PH
RESIDUE
RESIDUE

RESIDUE
RESIDUE
RESIDUE

RESIPUE
RESIDULE

TEAP

LAB

TOTAL
TOT VoL

TOT FIX
0IS8s-105 ¢
TOT MNFLY

VOL NFLT
FIX NFLY

CENT
su
su
NG/L
ne/L

ne/sL
n6/L
ne/L

N6/L
nen

NEDIUN
80V VON
WATER
BoTYON
VATER
BOTTON
WATER
VATER
WATER

WATER
WATER
WATER

WATER
WATER

PEM=INVENT

Torv

K
Torv

ToV7

NURBER
14

498

78

363

REAN
19.78300
20.99000
7.091900
7.300100

1 6.500000

34
17
50
1
51
a7
3
122
2
124
81
194

7.129200
7529.400
477.4800
5.000000
468.2200
5847.300
$923.300
178.2800
4.000000
175.4700
61.07400
40.76300

1 5.000000

115

40.43200

VARTANCE
$8.56300
177.4200
« 2268100
«26856300

0851760
7910700
678020.0

668830.0
7731300
54082700

642760.0

2.000000

632790.0

196410.0

193.0700

799.2200

STAN DEY MAXIMUM MININUR
7.652700 29. -8
13.32000 260.0 -0
- 4762500 8.60 6.06
«5182900 9.00 S.94
6.3 6.5

«2918500 7.7 6.5
2812.600 11370 2511
823.4200 327; :
817.6200 327 2
2780.500 9744 52
2341.300 7700 3270
801.7200 1000 S
1.414200 S 3
795.4800 7000 3
443.1800 4000 .0000009
28.19700 137 0
. S S
28.27100 137 0

PAGE:

BEG DATE
84/07/16
68707702
84708714
68707702
844071716
69106703
69406/03
69706703
85714419
69706703
69706703
70707728
69/06/0%
85/07/03%
69706703
69706703
69706103
as5/711419
69706703

END DATE
JZARYA N
L IZARNARS
L AR VAR
L YYARTARS
84707416
84708706
79711713
877114717
85711719
srst1217
LAZARNARS
72405713
 2AARTAL
ass11/219
ers11/717
84708/06
LXYARTAR)
ass/11219
arsne



€N

STOREY REVRIEVAL OAYE 89/06/01

ITYPAZANBNT/STREAN
PARAMETER

00002 HSAMPLOC X FROM RT BANK
00005 vsAnpiLoC DEPTH X OF YOV
00010 WATER TENP CENT
00011 WATER TENP FANN
00041 WEATHER WNMO CODE 4501
00067 T3I0E STAGE CODE
00300 00 ne/t
00301 0o SATUR PERCENTY
00310 ao0d 3 DAY ne/L
00400 PH sv
00530 RESIDUE TOT NFLY NG/L
00535 RESIOUE wvoL NFLY ne/L
00540 RESIDUE FIX NFLY Me/L
09610 NH3I*NH4~ N TOTAL HG/L
00612 UN-IONID NH3I-N He/L
00615 NO2~-N ToTAL M6/L
00619 UN-IONZP NH3-NH3 Me/L
00620 NO3-N TOTAL ne/L
00625 70T KJEL N M6/L
00630 NO2SNO3 N-TOTAL M6/L
00680 v ORG C c M6/L
00940 CHLORIDE TOTAL Ne/L
01002 ARSENIC AS,TOT ue/L
01027 cadAIunm ¢O.TOT uG/L
01034 CHROMIUM CR,TOT ue/sL
01042 COPPER cu,T0T7 ve/L

SYORFY QFTRYTFV &

NATr an et INna

MEDIUN
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

WATER
WATER
MATER
WATER
WATER

WATER
WATER

WATER
WATER

water
WATER

WATER
WATER
WATER
WATER
WATER

WATER

PEM=INVENT

ToT

Tav

Tov

- R R %

8-PMKO0Q2.58

‘PAHUNK EY

RIVER

31101 VIRGINIA

02-NORTH
8-YORK
21vasuce

ATLANTIC

. 0000 FEEY OEPTH

NUNBER
39
39
39
39
39
31
39
39
17

3
20
39
n
1
11

1
24
23
23

4
22
26
25
17

4
21
24

e

-d ad
VOO ey n WO Ve P

NEAN
50.00000
$0.00000
24.53000
76.135400
2.307700
3.000000
3.519900
66.18400
1. 846800
1.000000
1.719800
7.265000
44 .00000
9.272700
34.90900
0999900
0999900
0999900
«0022985
-0124970
-0099990
0103830
0027947
-1570200
«0499900
+1366300
«3165800
«1074700
0499900
-0959720
9.100000
27117.000
2.249700
T.427800
9.999000
9.999000
9.999000
16.66100
9.999000

VARIANCE
«0000000
- 0000000
27.02700
87.34300
«9028400
1.266700
1.532¢000
130.6600
» 8124000
«0000000
7803700
«1824600
428.0000
68.21800
493.0900

-0000000
-0000000
0000138
«0000249
«0000000
.0000038
00002053
-0431980
«0000000
0364130
-0136250
-0026207

«0026262
4.766700

2656700
3.581700
19.28200

» 0000000
-.0000000
66.59500
»0000000

37 33 08.2 076 49 23.4 ¢

PAGE:

VAB=01-X0046 VAB-5X0046

KING MILLIANM

021392
He 02080106001

STAN DEV MAXINMUN NINIRUM

0000000
-0000000
$.198700
9.356400
9501800
1.125500
1.237900
11.435100
«9013300
.0000000
8033900
« 4271600
20.68800
8.2359400
22.20600

-.0000000
0000000
«0037245
0049955
.0000000
0019595
«0045286
«2078400
.0000000
«1908200
«1167300
«0511920

«0512470
2.183300
1630.000
1.892500
4.391100

- 0000000
0000000
8.160600
»0000000

30.0
30
30.0
86.0
3

4
9.,
90.4
‘.o
1.0
4.0
8.50
92
ee
92
-100
-100
«100
019
«020
-010
.ozo
023
890
«050
-890
«600
."
.os
.‘a
1.0
6500
S

10
10
10
10
30
10

50.0

0000009
é

-100
«100
100
00009
-010
.o'o
010
0001
«010
050
-.010
.’oo
- 06
.03
.os
5.0

7

1.0
1.0
10
10
10
10
10

0002.730 OFF

BEG DATE
72705730
72105730
72705730
72705730
72705730
127057430
T2/0%¢30
72705730
12706716
75708704
12706716 .
72/05730
75705722
757087422
75705722
16703/01
73705710
73705710
73705710
73705710
73706724
73705710
73705710
73705710
75106706
73705710
73/705/10
76/06729
76708724
16706429
15707709
72706716
72705730
T2/05¢30
73708706
72705730
72/05130
72708728
72705730

bipr

END DATE
767117423
16114123
16711723
16711723
16711723
16711423
16711723
76711723
76708724
16109116
76709716
26711723
16711223
16711423
76711723
16/03701
16709714
16709716
76/09716
16709716
16711723
16711723
16709716
16705712
15708704
76705712
16709716
16711723
76708724
76/11523
76/11123
76/11723
1670971168
76709116
73708706
76709116
7167109716
16709716
75/05722
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SHEET NO.

OF

CALCULATED BY

DATE

CHECKED BY

SCALE

DATE ‘

MILL: YA0o0031IS:

Skelefon - Map o‘F monntorm.q S#a‘;/ans ,.Q@9eS.

Recavme Reoch = 0208010600

A\

| \J : V-
Gv’:d O{'Sc'lj_q_g,qf.g,; In: ’/ICvnﬂ'j o{‘i /hv“ J

[ 2 4 MO’J""'1 S‘Q*lazns

Mile Bowmt = 1.98

o= G‘j'_"j stations

— 10 —

< s Disc ‘uqer

9 H

g-PMKc06.36 (MP =10.16 oFe) vEMP, pH, TSS

8—1 o !
7 — 9

PAMUNKEY RIVER

LENGTH .= 30:6 MBES

8-PMK00 31T (MP= T7.22)

MILES UPSTREAM OF PULP & PAPER MILL
W

.
4 — 6
3 — 5
- JP — 44
1 — 3

) 8-PMKO02-58 (mPr2.73) TEMP, pH, TSS

o .. i 2 . 'Vﬁamﬁs(MP"'f-98;
: .1 8:=PMKoo|.18 (MPzl-1g)
$ £ 01673650 (Mpzliig)  TEMP, PH, TsS . 1.03)
-j_ ) [ Q— ’.....hms..:.ﬂHKDBD.-Q&M(.MR.!..]:a.aé)......xgnpr?ﬂ-rt.SS....‘.........,.. ..... .Y Ao&::;li.lg“f‘ -03
s :
T . o 4
O 2— 4.6 ) .
2] : B8:-YRKO3IAS. . (MP=:2.16) TEMP, pH, T3S
Q ' Q8o vexost 39 (me= €.73) TEMP, pH REACH . 02080'07010°
w 3 — 6,,. _”955049208('\\P='6:58) ...................... ! \/ RK : R
N o ORK. BIVER:

g ‘ ¢ BSS6497207 (MP:6.64) L 7.6 ML

4 | 5,60 ............................................... E”GH ' ’ . ‘




‘ [ 2. A
In-formawn teom o ToRET Flow #,{()

(ROSS SEC
STATION NUMBER LOCATION OEPTH

PAMUNKEY RIVER NEAR HANOVER, VA
01673000
01673000
01673000
01673000
01673000
END OF DATA

PARM STAT

BEGIN

END NO.

CODE CODE YEAR MO YEAR MO  DAYS

00010 00011
00010 00011
00060 00003
00060 00003
00095 00011

‘Paran-elﬂr. Codos

o =
60 :
95

AGENCY USGS STATE 51 DISTRICT 51 COUNTY 085 SITE SW DR AREA =

1945 10
1968 4
1941 10
1970 10
1968 4

anU'UIJ
Conduct 'y

1946 9 3863
1976 1 %
1969 9 10227
1988 10 6579
1976 1 2795

Water Tem(‘"‘““"’ C
" Geeon Flow (C'P’)

M-15

MISSING
DAYS  YEARS NAXINUN  MININUN
2 1 25.99 0.49
75 9 28.00 0.00
0 28 39300.00 13.00
27 19 25000.00 22.00
67 9 142.00 36.00

HEAN

1081 Sa o
13.19
5.1

912.41
1185.65
72.00
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Appendix N.
STORET/REACH Data Availability for 79 Free Flowing Streams

NAME NPDES REACH NAME
PERMIT
NUMBER

Data Type 0: No Quality Data Available

Buckeye Cellulose GA0049336 Flint River
Federal Paper Board Co. GA0002801 Spirit Creek
International Paper Co. LA0007561 Bayou La Fourche
International Paper Co.  TX0000167 Sulphur River*

Lincoln Pulp/Paper ME0002003 Penobscot River?

Potlatch Corp. AR0035823 Mississippi River

Scott Paper Co. MEO02152]1 Kennebec River |

Westvaco Corp. KY0000086 Mississippi River
Total = 8

Data Type 1: Downstream Data Only (within 5 miles)

Boise Cascade Corp. MEO002054 Androscoggin River
Bowater Carolina Co. SC0001015 Catawba River
Finch Pruyn & Co., Inc. NY0005525 Hudson River
Georgia-Pacific Corp. AR0001210 Quachita River

Georgia-Pacific Corp. MEOQCO1872 St. Croix River
- Gilman Paper Co. GA0001953 North River
Union Camp Corp. $C0038121 Wateree River
Westvaco Corp. VA0003646 Jackson River
Willamette Industries KY0001716 Ohio River

Total = 9
Data Type 2: Upstream Data for 1 or 2 Parameters

Appleton Papers, Inc. PA0008265 Juniata River?

Boise Cascade Corp. LA0007927 Bayou Anacoco*
Georgia-Pacific Corp. LA0005258 Mississippi River
Georgia-Pacific Corp. WA0001091 Whatcom Waterway
International Paper Co. MS0000213 Mississippi River
James River Corp. AL0003301 Tombigbee River
James River Corp. MEO002020 Penobscot River
Kimberly-Clark Corp. AL0003158 Coosa River
Mead Corp. 0H0004481 Paint Creek
Scott Paper Co. ME0002321 Presumscot River
Temple-Eastex, Inc. TX0003891 Neches River
Total = 11

N-1



Appendix N. (Continued)

NAME NPDES REACH NAME
PERMIT
NUMBER

Data Type 3: Upstream Data for T, pH, and SS
Alabama River Pulp AL0025968 Alabama River

Badger Paper Mills, Inc. WI0000663 Peshtigo River
Badger Paper Mills, Inc. WI0030651 Peshtigo River

Boise Cascade Corp. AL0002755 Tombigbee River
Boise Cascade Corp. MNO001643 Rainy River

Boise Cascade Corp. OR0000752 Multnomah Channel’
Bowater Southern Paper Co TN0002356 Hiwassee River
Buckeye Cellulose FLO000876 Fenholloway River

Champion Intn’1 Corp.. FL0002526 Perdido River®

Champion Intn’1 Corp. MI0042170 Menominee River®
Champion Intn’1 Corp. NC0000272 Pigeon River

Champion Intn’1 Corp. TX0001643 Angelina River

Champion Intn’1 Corp. TX0053023 Houston Shipping Channel
Chesapeake Corp. VA0003115 Pamunkey River
Consolidated Papers, Inc. WI0037991 Wisconsin River
Container Corp of America AL0002682 Conecuh River

Federal Paper Board Co. NC0003298 Cape Fear River

Georgia-Pacific Corp. FL0002763 Rice Creek
Gulf States Paper Corp. AL0002828 Tombigbee River
Hammermill Papers AL0003018 Alabama River
ITT-Rayonier, Inc. GA0003620 Altamaha River

International Paper Co. AL0002780 Chickasaw Creek
International Paper Co. AR0001970 Arkansas River
International Paper Co. ME0001937 Androscoggin River
International Paper Co. MS0002674 Escatawpa River
International Paper Co. SC0000868 Sampit River

James River Corp. LA0003468 Mississippi River
James River Corp. NHO000655 Androscoggin River
James River Corp. WI10020991 Fox River

James River Corp. WI0001261 Fox River

Leaf River Forest Product MS0031704 Leaf River

Mead Corp. MI0000027 Escanaba River
Mead Corp. TN00O1643 Holston River
Nekoosa Papers, Inc. AR0002968 -Red River

Nekoosa Papers, Inc. WI0003620 Wisconsin River
P.H. Glatfelter Co. PA0008869 Codorus Creek
Penntech Papers,  Inc. PA0002143 Clarion River
Pentair, Inc. WI0003212 NF Flambeau River
Pope & Talbot, Inc. OR0001074 Willamette River
Potlatch Corp. ID0001163 Snake River
Procter & Gamble Co. PA0008885 Susquehanna River
Scott Paper Co. AL0002801 Chickasaw Creek
Scott Paper Co. MI10027391 Muskegon River®
Simpson Paper Co. CA0004065 Sacramento River

N-2



Appendix N. (Continued)

NAME NPDES REACH NAME
PERMIT
NUMBER
Simpson Paper Co. WA0000850 Puyallup River?®
Stone Container Corp. MT0000035 Clark Fork River
Union Camp Corp. VA0004162 Blackwater River
Wausau Paper Mills Co. WI0003379 Wisconsin River
Westvaco Corp. MD0021687 N. Branch Potomac River
Weyerhaeuser Co. NC0000680 Roanoke River®®
Weyerhaeuser Co. NC0003191 Neuse River
Weyerhaeuser Co. WA0003000 Snohomish River
Weyerhaeuser Co. W10026042 Wisconsin River
Total = 51

Grand Total = 79

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Baker Slough.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Mattanawcock River.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Halter Creek.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Cypress Creek.

The NPDES permit no. for the POTW is OR0020834. The EPA regional contact
and/or the Industrial Discharge Facility Database indicate that a more correct
receiving water name is Columbia River.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Elevenmile Creek.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is a tributary of this
waterbody.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Mosquito Creek.

The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Commencement Bay.

1 The EPA regional contact and/or the Industrial Discharge Facility Database
indicate that a more correct receiving water name is Welch Creek.’

N-3
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Appendix 0.
In-stream adjusted total suspended solids worksheet

NPDES AGENCY STATION NO. MIN MEAN MAX  SD YEARS RATIO Adjusted Foot-
0BS. TSS in note
(mG/L)
AK0000531 0 0 0 0 0 0 0
AK0000922 0 0 0 0 0 0 0
AL0000396 0 0 0 0 0 0 0
AL0002682 11135050 17750 31 2 16 40 10 68-71 0 6
AL0002755 112WRD 2470040 4 22 4 75 26 71-74 0 10
AL0002780 21AWIC Cs2 184 2 23 136 18 74-89 1 13
AL0002801 21AWIC Cs2 184 2 23 136 18 74-89 1 13
AL0002828 11MOB4 3103 10 2 42 166 58 78-79 0 10
AL0003018 11M0B4 2422765 115 5 32 180 51 77-78 1 18
AL00Q3158 0 0 0 0 0 0 01
AL0003301 21AWIC 1 74 3 48 300 57 74-80 0 11
AL0025968 11M0B4 2428399 11 5 22 60 19 77-78 1 12
AR0001210 112WRD 7362400 93 6 25 149 28 72-82 1 13
AR0001870 1116APCC 50080 58 6 28 150 26 83-89 0 6
AR0002968 1116APCC 50139 178 4 131 764 140 74-89 0 42
AR0035823 1116APCC 50059 32 36 198 699 148 68-74 1 130
AL-wmeem- 0 0 0 0 0 0 0
CA0004065 21CAL-1 A0282500 10 2 10 17 6 60-83 1 7
CA0004847 0 0 0 0 0 0 0
CA0005282 0 0 0 0 0 0 0
CAQ005894 0 0 0 0 0 0 0
FLO000701 0 0 0 0 0 0 0
FLO000876 21FLA 22050027 285 0 5 27 6 71-83 0 2
FLO002526 21FLA 33010003 67 1 8 34 7 70-83 1 5
FL0002631 0 0 0 0 0 0 0
FL0002763 21FLA 20030424 0 7 12 5 78-80 0 2
FL0020206 0 0 0 0 0 0 0
GA0001953 0 0 0 0 0 0 02
GA0002801 0 0 0 0 0 1 02
GA0003620 21GAEPD 6014001 196 1 16 93 12 70-89 1 8
GA0003654 0 0 0 0 0 0 0
GA0049336 0 0 0 0 0 1 02
100001163 10EPAINT 153646 19 1 29 342 76 75-77 1 21
KY0000086 112WRD 7024070 10 26 192 512 173 69-70 1 129
KY0001716 310RWUNT OR3551M 182 5 112 1630 193 76-89 0 50
LA0003468 21LA10RS 7705 130 0 147 406 93 66-78 1 107
LA0005258 112WRD 7373420 93 2 179 611 113 79-88 1 131
LA0007561 0 0 0 0 0 0 0
LA0007927 0 9 0 0 0 0 0
MD0021687 21MD NBP0534 64 1 40 1244 157 68-81 0 13
ME0001872 1111REGI SCOK 12 1 2 5 1 70-72 1 2
ME0001937 1111REGL AR13 6 4 7 10 2 72-72 1 5
ME0002003 0 0 0 0 0 1 03
ME0002020 0 0 0 0 0 1 03
ME0002054 1111REG1 AR08 6 4 8 10 2 72-72 1 5
ME0002321 0 0 0 0 0 0 04
ME0021521 0 o 0 0 0 1 04
M10000027 21MICH 210030 117 1 8 110 10 73-87 1 4
MI10027391 21MICH 620001 19 1 7 15 4 73-75 1 5
MI0042170 21WIS 383210 6 2 4 8 2 84-88 1 3
MN-=~=mm- 0 0 0 0 0 0 05
MN0001643 21MINN LRRA-83 237 0 5 44 5 53-89 1 4
MS0000213 1110NET 210054 100 19 304 928 215 53-64 1 222
MS0002674 0 0 0 0 0 0 06
MS0031704 21MSWQ 2473260 28 7 32 101 27 75-77 0 12
MT0000035 21MTHDWQ 4115CL01 55 1 35 832 115 84-87 1 18
NC0000272 21NCO1IWQ £5500000 110 1 6 58 8 71-85 1 3
NC0000680 21NCO1WQ N9250000 62 1 13 36 6 82-89 1 8
NC0003191 21NCOIWQ J7930000 172 2 11 38 6 70-89 0 4
NC0003298 21NCOIWQ B8350000 80 1 16 138 20 80-89 0 7
NH0000655 11113300 10-AND 20 1 5 18 4 74-76 1 4
NY0004413 0 0 0 0 0 0 0
NY0005525 21NYDECL 11 0602 157 0 8 65 9 66-86 1 4
0H0004481 210HIO V10P06 7 9 21 40 11 85-86 4] 3



Appendix 0. (continued).

NPDES AGENCY STATION NO. MIN MEAN MAX  SD YEARS RATIO Adjusted Foot-
0BS. 7SS in note
(mG/L)
O0R0000735 0 0 0 0 0 1 07
OR0001074 21400000 402023 142 1 7 75 11 65-89 1 4
0R0020834 0 0 0 0 0 0 07
PA0002143 21PA wQN0823 43 5 35 204 43 62-72 0 17
PA0008265 0 0 0 0 0 0 08
PAC008869 112WRD 1574520 42 10 59 180 45 62-76 0 27
PA0008885 21PA WQN0305 108 0 21 154 22 62-89 0 6
PA0026301 0 0 0 0 0 0 0
$C0000868 0 0 0 0 0 1 09
SC0001015 112WRD 2146000 142 0 10 86 13 27-79 0 5
$C0038121 215C60WQ Cw-206 122 1 23 120 20 77-89 1 15
TN0O001643 21TNWQ 2610 251 0 10 61 8 60-85 1 6
TN0002356 21TNWQ 1585 110 0 12 61 11 74-85 0 5
TX0000167 21TXWQB 3010100 39 4 22 113 19 76-88 0 1
TX0001643 21TXWQB 6110100 43 6 24 65 17 76-89 0 1
TX0003891 21TXWQB 6020100 121 8 37 805 72 76-88 0 7
TX0006041 0 0 0 0 0 0 0
TX0053023 21TXwWQ8 10072350 104 2 47 366 56 76=89 0 4
VA0003115 21VASWCB 8-PMK002.58 11 8 44 92 21 75-76 0 13
VA0003646 0 0 0 0 0 0 010
VA0004162 21NCO1WQ D0001200 98 1 6 36 6 81-89 0 0
WA0000078 0 0 0 0 0 1 07
WA0000124 0 0 0 0 0 1 07
WA0000256 0 0 0 0 0 1 0
WA0000621 0 0 0- 0 0 0 0
WA0000795 0 0 0 0 0 0 0
WA0000809 0 o 0 0 0 0 0
WA0000850 21540000 10A070 126 2 134 2400 319 78-88 1 98
WA0001091 0 0 0 0 0 0 0
WA0003000 0 0 0 0 0 0 0
WA0003077 0 0 0 0 0 0 0
WA0003697 0 0 0 0 0 0 07
w10000663 21WIS 383001 299 O 6 226 16 61-89 1 4
Ww10001261 , 0 0 0 0 0 0 0
wI10003212 21WIS 23025 12 0 6 14 4 75-81 1 3
W10003379 21WIS 353068 136 0 5 28 4 58-89 1 4
w10020991 21WIS 53001 174 0 20 106 16 61-76 1 14
W10030651 0 0 0 0 0 0 0
WI0037991 21WIS 723002 144 0 11 34 8 76-89 1 7
1 The stream solids concentration for ALO003018 was used.
2 The stream solids concentration for GA0003620 was used.
3 The stream solids concentration for ME0Q01872 was used.
4 The stream solids concentration for MEO001937 was used.
5 The stream solids concentration for MND001643 was used.
5 The stream solids concentration for MS0031704 was used.
7 The stream solids data used was supplied by the EPA regional contact.
8 The stream solids concentration for PA0002163 was used.
9 The stream solids concentration for SC0003812 was used.
10 The stream solids concentration for VA0O003115 was used.
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NPDES

AK0000531
AK0000922
AL0000396
AL0002682
AL0002755
AL0002780
AL0002801
AL0002828
AL0003018
AL0003158
AL0003301
AL0025968
AR0001210
ARC001970
AR0002968
AR0035823

CA0004065
CA0004847
CA0005282
CA0005894
FL0000701
FLO000876
FL0002526
FL0002631
FL0002763
FL0020206
GA0001953
GA0002801
GA0003620
GA0003654
GA0049336
100001163
KY0000086
KY0001716
LAG003468
LA0005258
LAC007561
LA0007927
MD0021687
ME0001872
MEO001937
ME0002003
ME0002020
ME0002054
ME0002321
ME0021521

Harmonic mean and 7Q10 stream flow worksheet

HMF
in
Ft3/sec

0

0

0
1385
6138
249
324
5080
14676
6284
5639
18032
2369
9780
3945
368095
0
6654

80

69

196
6945

0

2291
40672
326071
57912
348544
348544
0

120
291
1812
3152
5678
8404
2861
511
4658

Q710
flow in
Ft3/sec

110233
0
2561

~n

N N

(Vo — w
COLAOOOOMNDMOOOO

— W W

710
12100
65103

8454
100938
100984

24

456
1563
2672
3301
1427

190
1628
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w
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N
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N

GAGE

0

0

0
2374000
2470000
2471001
2471001
2467000
2423000
2405000
2467000
2429500
7364100
7263450
7337000
7265450
0
11370500
0

0

0

0
2324500
2376500
0
2244473
0
2230000
2197300
2226000
0
2349500
13343600
326071
3303280
7295100
7295100
0
8028000
1595800
1021000
1054500
1034500
1034500
1054500
1064000
1049265

Foot-
note
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NPDES

MI10000027
MI0027391
MI0042170

MN0001643
MS0000213
MS0002674
MS0031704
MT0000035
NC0000272
NC0000680
NC0003191
NC0003298
NH0000655
NY0004413
NY0005525
0H0004481
OR0000795
OR0001074
OR0020834
PA0002143
PA0008265
PA0008869
PA0008885
PA0026301
- SC0000868
SC0001015
SCoo38121
TN0001643
TN0002356
TX0000167
TX0001643
TX0003891
TX0006041
TX0053023
VA0003115
VA0003646
VA0004162
WA0000078
WA0000124
WA0000256
WA0000621
WA0000795
WA0000809
WA0000850
WA0001091
WA0003000
WA0003077

HMF
in
Ft3/sec

569
1507
1888

0
11578
348544

857
1527
2775

292
5303
1648
2294
2098

0
2594
253
132932
8252
0
237
97
63
3517
0

281
2531
3691
1499
2179

244

196
1476

105
403

211
132932
132932
132932

2428
88

Appendix P. (continued)

Q710 Method

flow in
Ft3/sec

172
704
482
0
57
73
383
464
532
60
443
244
536
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e
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[#% )

N
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SC

GAGE

4059000
4122000
4066000

0
5133500
7295100
2479560
2475000

12353000
3457000
2081000
2089500
2105769
1054000

0
1318500
3234000

14105700

14166000

0
3028500
1556000
1574500
1531500

0
2133500
2146000
2148315
3487500
3566000
7344210
8037000
8041000

0
8074000
1673000
2013000
2049500

14105700

14105700

14105700

0

0

0
1210500

12203500

0

0
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Appendix P. (continued)

NPDES HMF Q710 Method A B SC GAGE Foot-
in flow in note
Ft3/sec Ft3/sec
WA0003697 0 0 0 0 0 01
WI10000663 625 67 1 1 0 55 4069500
WI10001261 0 0 0 00 0
WI10003212 319 274 2 1 0 55 5357500
WI10003379 2195 927 2 1 0 55 5395000
WI10020991 2959 322 1 1 0 55 4084500
WI10030651 0 0 0 00 0
WI0037991 3115 1158 2 1 0 55 5400760
! Stream flow or dilution data actually used was supplied by the U.S.

EPA regional contact.
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Appendix Q.

Mill Specific Fish Filet Concentrations from the National Bioaccumulation Study

COMPANY

Region I
Georgia-Pacific Corp.
International Paper Co.
Lincoin Pulp and Paper
James River Corp.

Boise Cascade Corp.
Scott Paper Co.

Scott Paper Co.

James River Corp.
Region II

International Paper Co.
Finch & Pruyn & Co., Inc.
Region III

Westvaco Corp.

Penntech Papers, Inc.
Appleton Papers, Inc.
P.H. Glatfelter Co.
Procter & Gamble Co
International Paper
Chesapeake Corp.
Westvaco Corp.
Union Camp Corp.
Region IV
Champion International
Container Corp. of America
Boise Cascade Corp.
International Paper Co.
Scott Paper Co.

Gulf States Paper Corp.
International Paper Co.
Kimberly-Clark Corp.
James River Corp.
Alabama River Pulp
ITT-Rayonier, Inc.
Buckeye Cellulose
Champion International
Stone Container Corp.
Georgia-Pacific Corp.
St. Joe Paper Co.

Gilman Paper Co.

Federal Paper Board Co.
ITT-Rayonier, Inc.
Brunswick Pulp and Paper
Buckeye Cellulose
Westvaco Corp.
Willamette Industries
International Paper Co.
International Paper Co.
Leaf River Forest Products
Champion International
Weyerhaeuser Co.
Weyerhaeuser Co.

federal Paper Board Co.
International Paper Co.
Bowater Corp.

Union Camp Corp.

Mead Corporation

Bowater Corp.

Region V

Mead Corporation

Scott Paper Co.

4

CITY

Woodland
Jay’
Lincoln
01d Town
Rumford
Westbrook
Hinck ley
Berlin

Ticonderoga
Glen Falls

Luke
Johnsonburg
Roaring Springs
Spring Grove
Mehoopany

Erie

West Point
Covington
Franklin

Courtland
Brewton
Jackson
Mobile
Mob1le
Demopolis
Selma
Coosa Pines
But ler
Claiborne
Fernandina Beach
Perry
Cantonment
Panama City
Palatka
Port St. Joe
St. Marys
Augusta
Jesup
Brunswick
Oglethorpe
Wickliffe
Hawesville
Natchez
Moss Point
New Augusta
Canton
Plymouth
New Bern
Riegelwood
Georgetown
Catawba
Eastover
Kingsport
Calhoun

Escanaba
Muskegon

NPOES
NUMBER

ME0001872
ME0001937
ME0002003
MED002020
ME0002054
MEO0O02321
MeQo21521
NH0000655

NY0004413
NY0005525

MD0021687
PA0002143
PA0008265
PA0008869
PA0008885
PA0026301
VA0003115
VA0003646
VA0004162

AL0000336
AL0002682
AL0002755
AL0002780
AL0002801
AL0002828
AL0003018
AL0003158
AL0003301
AL0025968
FLO000701
FL0000876
FL0002526
FL0002631
FL0002763
FL0020206
GA0001953
GA0002801
GA0003620
GA0003654
GA0049336
KY0000086
KY0001716
M$0000213
MS0002674
MS0031704
NC0000272
NC0000680
NC0003191
NC0003298
$C0000868
SC0001015
SCo038121
TN0001643
TN0002356

MI10000027
M10027391

ANAL, TCDD
TYPES FILET
CONC.
{ng/Kg)

= M I C ML LM EELNMNMETNTNELENE™N ELEmMmMmE LN = = T L x

O o Wwhowominno

O~ 20N OWN

PO BN NNWEBE NN NNN = O W WENONADENO

—_wn

.00E+00
.05E+01
.00E+00
.99E+00
.04E+00
.60E+00
.20E+00
.91E+00

.80E-01
.45E-01

.91E+01
.55E+00
.55€-01
.95€e-01
.50€E-01
.95e-01
.23E+00
.70E+01
.20E-01

.00E+00
.75E-01
.30E+00
.30E+00
.42E+00
.20E+00
.20E+00
.S0E+01
.00E+00
.61E+01
.15e-01
.60E+00
.20E+01
.S7E+00
.00E+00
.75E+00
LT7E+00
.25E+00
.31E+00
.01E+01
.60E+00
.38E+00
.21E+00
.54E+00
L72E+01
.94E+01
.7SE+01
L176+01
.46E+01
.12E+01
L21E+01
.66E+00
.S5E+00
.00E+00
.99E+00

.81E+00
.73E+00

TCOD TCODF

NON-

FILET

DET.3 CONC.

ND

ND

ND

NO

(ng/Kg)

NO DATA
1.04E+02
NO DATA
2.03E+01
5.34E+01
NO DATA
NO DATA
4.06E+01

3.33E+00
1.24E+01

8.56E+01
3.89E+00
1.54E+01
3.89E+00
5.60€E-01
2.40E-01
1.66E+00
3.01E+01
3.40E-01

NO DATA

2.25E-01
NO DATA

NO DATA

7.31E+00
NO DATA

NO DATA

6.62E+00
NO DATA

3.45E+01
.48E+00
.04E+01
.92E+00
.10E-01
.30E-01
.55E-01
L44E+00
.10E+01
.45E+00
.61E+00
.10E+00
.40E+00
.28E+00
.15E+00
.03E+00
.08E+00
.20E+01
.04E+02
.37€+02
.67E+00
L31E+01
.06E+00
.22E+00
.51E+Q0
.16E+00

.32E+00
.27E+00

o~ N TN = === N NWO B WWRN & B NW 00 WN) =

TEQ
FILET
CONC.
(ng/Kg)

.00E+00
.09E+01
.00E+00
.01E+00
.34E+01
.60E+00
.20E+00
.97E+00

.13E-01
. 18E+00

NWN—-ODWo

N 0o

.77E+01
.94E+00
.39E+00
.84E-01
.06E-01
.19E-01
.40E+00
.01E+01
.54E-01

.00E+00
.98E-01
.30E+00
.30E+00
.15E+00
.20E+00
.20E+00
.S7E+01
.00E+00
.95E+01
.63E-01
.B63E+00
1.24E+01
1.65E+00
1.30E-02
1.79€E+00
2.01E+00
3.35E+00
2.75E+00
2.06E+01
2.81E+00
2.71E+00
2.54E+00
1.96€+00
1

4

4
8
3

1

5

7

5

1

OB W= BN O WGWr-r N~ WWw

.81E+01
.99E+01
.50E+01
.21E+01
.83E+01
.13E+01
.34E+01
.86E+00
.07E+00
.51E-01
2.20E+00

6.54E+00
2.16E+00

*
TCOD
N
TEQ

ERR
66
100
66
60
100
100
49

59
43

77
90
36
43
92
85
88
90
86

ERR
92
100
100
86
100
100
96
100
82
68
76
97
95
0
98
88
67
84
98
93
87
87
79
95
]
84
87
64
99
98
97
80
0
S0

89
80



COMPANY

Champion International
Pot latch Corp.

Boise Cascade Corp.
Mead Corp.

Badger Paper Mills, Inc.

James River Corp.
Pentair, Inc.

Wausau Paper Mills Co. #1

Nekoosa Papers, Inc.
James River Corp.
Weyerhaeuser Co.

Badger Paper Mills, Inc.
Consolidated Papers, Inc.

Region VI
Georgia-Pacific Corp.
International Paper Co.
Nekoosa Papers, Inc.
Potlatch Corp.

James River Corp.
Georgia-Pacific Corp.
International Paper Co.
Boise Cascade Corp.
International Paper Co.
Champion International
Temple-Eastex, Inc.
Simpson Paper Co.
Champion International
Region VIII

Stone Container Corp.
Region IX

Stone Container Corp.
Simpson Paper Co.
Gaylord Container Corp.
Simpson Paper Co.
Louisiana Pacific Corp.
Region X

Alaska Pulp Corp.

Ketchikan Pulp & Paper #1

Potlatch Corp.
Boise Cascade Corp.
James River Corp.
Pope & Talbot, Inc.
Weyerhaeuser Co.
Longview Fibre Co.
James River Corp.
Scott Paper Co. #1
ITT-Rayonier, Inc.
Weyerhaeuser Co.
Simpson Paper Co.
Georgia-Pacific Corp.
Weyerhaeuser Co.
ITT-Rayonier, Inc.
Boise Cascade Corp.

Appendix Q. (continued)

CITY

Quinnesec

Cloguet
International Falls
Chillicothe
Peshtigo

Green Bay

Park Falls

Brokaw

Nekoosa & Pt. Edwards
Green Bay
Rothchild

Peshtigo

Wisconsin Rapids

Crosset
Pine Bluff
Ashdown
McGhee

St. Francesville
Zachary
Bastrop
Deridder
Texarkana
Lufkin
Evadale
Pasadena
Houston

Missoula

Snowf lake
Anderson
Antioch
Fairhaven
Samoa

Sitka
Ketchikan
Lewiston
St. Helens
Clatskanie
Halsey
Longview
Longview
Camas
Everett
Port Angeles
Cosmopolis
Tacoma
Be11ingham
Everett
Hoquiam
wWallula

NPDES
NUMBER

M10042170

MN0001643
0H0004481
W10000663
W10001261
wi0003212
w10003379
w10003620
w10020991
WI0026042
w10030651
w10037991

AR0001210
AR0001970
AR0002968
AR0035823
LA0003468
LA0005258
LA0007561
LA0007927
TX0000167
TX0001643
TX0003891
TX0006041
TX0053023

MT0000035

CA0004065
CA0004847
CA0005282
CA0Q05894

AK0000531
AK0000922
100001163
OR0000752
ORQ0Q0785
OR0001074
WA0000124
WA0000078
WA0000256
WA0000621
WA0000795
WA0000809
WA0000850
WA0001091
WA0003000
WA0003077
WA0003697

ANAL, TCDD

TYPES FILET
CONC.
(ng/Kg)

.05e+01
.00E+00
.63E+01
.38€+00
L27E+00
.96€+00
.00E-01
.00E+00
.36E+01
.96E+00
.28E+00
.27E+00
.36E+01

T x

WEAN - WOU &~ O

.81E+00
.69E+01
.09E+00
.37E+00
.83E+00
.83E+00
.89E+01
.85E+00
.30E-01
.40E-01
.05E-01
F 6.70E+00
NO SAMPLE

W
W
]
L]
F
L]
W
]
W
U
L]
L]
W
v
W
F
F
W
W
W
F
W

N WWOOUN = NN e

W 0.00E+00

NO SAMPLE
F 1.17e+01
L) 1.74E+00
NO SAMPLE
NO SAMPLE

0.00E+00
0.00€E+00
7.40E-01
1.29E+00
1.73E+00
4.58E+00
2.62E+00
2.62E+00
1.14E+00
7.85£-01
0.00E+00
2.25E-01
5.67E+00
0.00E+00
7.85E-01
0.00E+00
2.80E+01

L gl = MR o o R SRR ]

TCOD TCDF

NON-_ FILET

DET.® CONC.
(ng/Kg)

8.46E+00
NO DATA
.76E+01
.07E+00
.75E+01
.40E+00
.75E-01
.33E+00
.76E+01
.40E+00
.55E+00
.75E+01

ND

e (Y B e PN B G W

.48E+00
.60E+01
.31E+00
.08E+00
.80€E-01
.80E-01
.31E+02
.83E+00
.35E-01
.00E-01
.75E-01
.41E+01

=P 00 W e N OO D

ND 1.49E+00

1.07E+02
1.79E+01

.60E-01
.13E-01
.75E+00
.69E+00
.16€+01
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W=Sample was analyzed on a whole fish basis.
on a filet was not available, 1/2 the whole body value was presented as the filet concentration; 1/2 the
whole body value also was presented as a filet if the given filet value was less than 1/2 whole body value.
A1l TCDF concentrations were above detection limits.
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Table R.1
COMPARISON OF ASSUMPTIONS USED FOR
ADOPTED STATE DIOXIN HUMAN HEALTH CRITERIA
(T = DERIVED BY TRANSLATOR PROCERURE)

Biocon- Fish Cancer CRITERIA
centration Cons Rate Slope Risk Wat +

State Factor g/day mg/kg/day Level Fish Fish Only Water Only
AK 5,000 6.5 156,000 10-6 0.013 ppq 0.014 pp
AL 5,000 6.5 17,500 10-5 1.2 ppq
CA 5,000 23 156,000 10-6 0.0039 ppq
CcoO 5,000 156,000 106 0.22 ppq
DE 5,000 37 156,000 10-6 0.0024 ppq
Ga 5,000 6.5 10-5 7.2 ppq
GU 5,000 6.5 156,000 10-6 0.013 ppq 0.014 ppq
Hi 5,000 19.9 156,000 10-6 0.005 ppq
IL(T) : 20 10-6
IN 5,000 6.5 156,000 10-56 0.1 ppq 0.1 ppq
MD 5,000 6.5 17,500 10-5 1.2 ppq
ME 5,000 6.5 156,000 106 0.013 ppq 0.014 ppq
MI(T) 51,000 6.5 156,000 10-5 0.014 ppq
MO 5,000 6.5 156,000 106 0.013 ppq 0.014 ppq
MT 5,000 6.5 156,000 10-6 0.013 ppq 0.014 ppq
NC 5,000 6.5 156,000 10-6 0.013 ppq 0.014 ppq
NE 5,000 6.5 156,000 10-5 0.13 ppq 0.14 ppq
NY 1ppq
OH 5,000 6.5 156,000 10-5 0.13 ppq 0.14 ppq
OR - 5,000 6.5 156,000 106 0.013 ppq 0.014 ppq
PA (M) 5,000 6.5 156,000 10-6 0.01 ppq
SD 5,000 6.5 156,000 106 0.013 ppq 0.014 ppq
VA 5,000 6.5 17,500 10-56 1.2 ppq
Wi 5,000 20 156,000 10-5 0.03 ppq

In addition to the parameters listed above, many States also use different approaches for calculating stream
flow for use in the development of dioxin human health criteria. These approaches include use of the harmonic
mean, average or mean annual flows.

Source: EPA, 1990



Table R.2
COMPARISON OF ASSUMPTIONS USED FOR
PROPOSED STATE DIOXIN HUMAN HEALTH CRITERIA
(T = DERIVED BY TRANSLATOR PROCEDURE)

Biocon- Fish Cancer CRITERIA
centration Cons Rate Slope Risk Wat +

State Factor g/day mg/kg/day Level Fish Fish Only Water Only
AS 5,000 6.5 156,000 10-6 0.013 ppq 0.014 ppq
CA 5,000 6.5 156,000 10-6 0.013 ppq 0.014 ppq
FL 5,000 6.5 156,000 10-6 0.013 ppq 0.014 ppq
KY 5,000 6.5 156,000 10-6 0.013 ppq 0.014 ppq
MN (T) 230,000 30 156,000 10-5 0.00061 ppqg
TN 106 1 ppq

WY 5,000 6.5 156,000 10-6 0.013 ppq

In addition to the parameters listed above, many States also use different approaches for calculating stream
flow for use in the development of dioxin human health criteria. These approaches include use of the harmonic
mean, average or mean annual flows.

Source: EPA, 1990
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TABLE R.3
COMPARISON OF ASSUMPTIONS USED FOR
EXPECTED STATE DIOXIN HUMAN HEALTH CRITERIA
(T = DERIVED BY TRANSLATOR PROCEDURE)

Biocon- Fish Cancer CRITERIA

centration Cons Rate Slope Risk Wat +
State Factor g/day mg/kg/day Level Fish Fish Only Water Only
AR
AZ 5,000 6.5 156,000 106 0.01 ppq
CM 5,000 6.5 156,000 10-6 0.013 pp1 0.014 ppq
cT 5,000 6.5 156,000 106 0.013 ppq 0.014 ppq
ID 5,000 6.5 156,000 106 0.013 ppq 0.014 ppq
KS 5,000 6.5 156,000 10-6 0.013 pp1 0.014 ppq
MA 5,000 6.5 156,000 10-6 0.013 ppq 0.014 ppq
ND 5,000 6.5 156,000 10-6 0.013 ppq 0.014 ppq
NH 5,000 6.5 156,000 10-6 0.013 ppq 0.014 ppq
RI 5,000 65 - 156,000 106 0.013 ppq 0.014 ppq
T 5,000 6.5 156,000 10-6 0.013 ppq 0.014 ppq
X
ut 5,000 6.5 156,000 106 0.013 ppq 0.014 ppq
vT 5,000 6.5 156,000 10-6 0.013 ppq 0.014 ppq
WA

In addition to the parameters listed above, many States also use different approaches for calculating stream
flow for use in the development of dioxin human heaith criteria. These approaches include use of the harmonic
mean, average or mean annual flows.

Source: EPA, 1990
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EXECUTIVE SUMMARY

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA), acting under a consent decree with the Environmental
Defense Fund and the National Wildlife Federation, assessed both human heaith and environmental risks from
the contaminants 2,3,7,8-tetrachloro dibenzo-p-dioxin (2378-TCDD) and 2,3,7,8-tetrachloro dibenzofuran
(2378-TCDF) that are discharged from 104 pulp and paper mills located in the United States using chlorine
or its derivatives to bleach pulp. As a part of this program, the Office of Water Regulations and Standards
(OWRS) was responsible for estimating the potential human health and aquatic life risks associated with
exposures via surface water pathways based on mill-specific effluent sample resuits.

This report presents a generalized uniform approach for assessing impacts from the discharges of the
104 mills to support the decision by EPA to either requlate or not regulate discharges of 2378-TCDD and
2378-TCDF from pulp and paper mills that use chlorine to bleach pulp. It should be noted that in some
respects, the approach for assessing risks presented in this report may differ from approaches used by the
States. For example, States may use different cancer potency factors (either FDA's or their own), fish
consumption rates, or bioconcentration factors. In some cases States do not use models to predict risks,
but rather use actual fish tissues data. In other cases, States do not use the "toxicity equivalence" procedure
as a means of predicting the combined risk from 2378-TCDD and 2378-TCDF as was used in this report. As
a result of the differences in approaches taken by various States for assessing risks and the approach
presented in this report, estimated risks may be over- or underestimated in comparison to the States’ adopted
or proposed water quality standards. A summary of State assumptions used to develop 2378-TCDD water
quality standards is presented in Appendix R.

Efftuent sampling results for each of the 104 pulp and paper mills were provided by the joint EPA/paper
industry 104-mill study. The 104-mill data, however, are now over two years old, and since the time the 104-mill
study was conducted, conditions at some mills may have changed due to mills taking actions to install or
incorporate activities identified as necessary to reduce the formation of dioxins or furans, or more recent
information may be available that would alter some of the exposure and risk estimates developed in the present
study. However, because this study was designed to provide a snapshot of exposure and risk estimates at
one point in time, for the most part, no attempt was made to include effluent data from sources other than
the 104-mill study. The only exception to the use of 104-mill study effluent data was the use of plant flow data
for several mills that were provided by the EPA Regions and which differed from the flow values identified in
the 104-mill study.

The purpose of this analysis was to develop estimates of exposures and risks to human health and aquatic
life associated with 2378-TCDD and 2378-TCDF discharges from chlorine-bleaching pulp and paper mills.
This study was not designed to rank the exposure or human health and aquatic life risks associated with
specific mills, but rather to estimate the risk potential posed by the entire chiorine-bleaching pulp and paper
industry. This analysis focused on the highest estimated in-stream contaminant concentrations immediately
downstream of each mill discharge point (assuming steady-state, fully mixed conditions) and the potential
human health impacts resulting from the consumption of 2378-TCDD and 2378-TCDF contaminated fish and
drinking water associated with these exposures. Because no comprehensive studies on 2378-TCDD and
2378-TCDF build-up in sediments and bioaccumuiation up the food chain exist, only the water column was
investigated as a potential route of exposure and uptake of 2378-TCDD and 2378-TCDF by fish. However, a
sensitivity analysis is presented to look at bioconcentration in fish both before and after particulate 2378-TCDD
and 2378-TCDF settle to the sediment. Carcinogenic and non-carcinogenic effects in humans were con-
sidered, as were potential adverse effects to aquatic life.



One result of this analysis is an understanding of the potential upper bound human cancer risk to a
hypothetically exposed individual eating contaminated fish and drinking contaminated water near the mills.
These resuits are presented as the estimated risk of cancer incidence during the exposed individual’s lifetime.
No attempt was made to characterize or estimate the human population potentially at risk. For these risk
estimations, reasonable worst-case ambient and effluent characterizations were used, as well as best
estimates of the physical and chemical properties of 2378-TCDD and 2378-TCDF. Because not all of the
parameter values used in this assessment are "worst case,” the hypothetically exposed individual is not
considered the "most exposed individual."

Long-term animal studies of 2378-TCDD have provided clear evidence that the contaminant is an animal
carcinogen (Kociba et at., 1978; NTP, 1982a; NTP, 1982b). Based on these animal studies as well as other
considerations, EPA has concluded that 2378-TCDD should be regarded as a probable human carcinogen
(U.S. EPA, 1985). EPA has assigned 2378-TCDD a qualitative weight-of-avidence designation of "B2" for its
carcinogenic potential. This designation indicates that 2378-TCDD is an agent for which there is sufficient
evidence of carcinogenicity based on animal studies but inadequate data regarding its carcinogenicity from
human epidemiologic studies (U.S. EPA, 1986).

APPROACH

In this investigation, two approaches were used to estimate and compare exposures to 2378-TCDD and
2378-TCDF resulting from surface water effluent discharges from pulp and paper mills. The first approach
consisted of a simple dilution calculation conducted to estimate the in-stream concentration of the con-
taminants after the effluent is mixed with the receiving water. This calculation assumes 100% of the in-stream
contaminants (both dissoived and adsorbed to suspended solids) are bioavailable. In the second approach,
the Exposure Assessment Modeling System (EXAMS Il) was used to partition in-stream steady-state con-
centrations of the contaminants between dissolved and particulate forms. EXAMS li is able to account for
the high affinity of 2378-TCDD and 2378-TCDF for solids and, therefore, the likelihood that a percentage of
the contaminants will be associated with suspended and benthic solids. It is assumed that the particulate
form of the contaminants will not be available for uptake across fish gills nor available to humans through
ingestion of contaminated drinking water.

Both the simple dilution and EXAMS Il approaches were used to estimate and compare the potential
human health risks associated with ingestion of contaminated fish tissue and drinking water. Since the simple
dilution approach assumes 100% of the in-stream contaminants to be bioavailabie to fish, this approach
effectively includes exposure through uptake across fish gills (dissolved form) as well as through ingestion of
suspended solids (particulate form). The simple dilution approach is also considered to represent the upper
bound for bicaccumulation since a bioconcentration factor based on dissolved contaminants was applied to
the particulate contaminants as well. Inthe EXAMS Il model analysis, however, only the dissolved contaminant
concentration is assumed to be bioavailable to fish.

Although EXAMS Ii predicts contaminant concentrations associated with both suspended and benthic
solids, no attempt was made to separately estimate fish exposure to contaminants associated with suspended
particulates, bed sediments, or the food chain. These exposure routes were not directly addressed due to a
lack of adequate information concerning the bioaccumulation of these contaminants through the food chain
and the sediment-to-fish partition coefficient needed to predict uptake through contact with contaminated
sediments. in addition, it is generally believed that 2378-TCDD and 2383-TCDF tend to adsorb to very fine
suspended sediments which would be transported out of the immediate area of the discharge and therefore
beyond the area under consideration. (These sediment-associated contaminants would, however, pose a
potential risk to fish ink::oiting those areas further downstream where the fine sediments are eventually
deposited.) Forthese reasons, and because uptake of 2378-TCDD and 2378-TCDF through the water column
has been more thoroughly investigated, exposure to dissolved contaminants in the water column was the
basis for estimating fish tissue contamination using the EXAMS |l approach.

Using exposure estimates from both approaches (simple dilution and EXAMS Il water column), fish tissue
contaminant residue levels were estimated by employing fish bioconcentration factors (BCFs) for 2378-TCDD



and 2378-TCDF. From fish tissue contaminant concentrations, average daily lifetime exposures (or chronic
daily intake, CDI) for humans consuming 6.5, 30 and 140 g/day were calculated. These calculations took into
consideration factors that adjust for lower contaminant concentrations in fish muscle (filet) and fatty/oily food
bioavailability in humans of 95% of oral exposure. Receiving water concentrations were also used to estimate
the average daily lifetime 2378-TCDD and 2378-TCDF exposure associated with drinking water ingestion,
assuming a 2 L/day consumption rate.

Multiplying average daily lifetime doses by the EPA carcinogenic potency factor for 2378-TCDD yielded
a conservative (upper bound) estimate of the expected rate of cancer incidence above background incidence
rates due to 2378-TCDD exposure. Combined 2378-TCDD/-TCDF cancer risk was estimated using the
"toxicity equivalence" (TEQ) procedure, in which the cancer potency of 2378-TCDF is assumed to be one
tenth that of 2378-TCDD. it should be noted that, although in this report TEQ represents only the contributions
of 2378-TCDD and 2378-TCDF to risk, there are likely to be additional risk contributions from other chlorinated
dibenzo-p-dioxins and furans associated with discharges from chlorine-bleaching pulp and paper mills.
However, 2378-TCDD and 2378-TCDF account for greater than 90% of the TEQ from chlorinated dioxins and
furans found in the effluents of these mills.

Mill-specific contaminant concentration estimates were also used to calculate the exposure level as-
sociated with a single ingestion of a 0.25 Ib. (115 g) contaminated fish portion. This dose was evaluated
against a 2378-TCDD Health Advisory threshold value for protection against liver effects, estimated by EPA
for this investigation following appropriate guidelines.

The mill-specific, simple dilution contaminant concentrations for 7Q10 low flow receiving water conditions
(based on the lowest consecutive seven-day average flow during any ten-year period) were compared to
EPA's preliminary chronic exposure levels for the protection of aquatic life to predict whether chronic toxicity
to aquatic organisms from 2378-TCDD and 2378-TCDF would resuit under the assessment scenarios.

ASSUMPTIONS USED IN ANALYSIS
The following is a list of assumptions used in this investigation:

1) Mill-specific, five-day effluent composite contaminant concentrations collected during the 104-mill
study were multiplied by mean plant flow rates to determine contaminant load. This resulting load
to the receiving stream was assumed to be continuous. The representativeness of the sample ef-
fluent as reflecting long-term mill operations is unknown; since then, the mills may have made
plant process or operation changes to reduce dioxin and furan formation. This assumption may
overestimate human health and aquatic life risks.

2) The highest estimated steady-state in-stream concentrations in the immediate downstream vicinity
of the discharges (assuming fully mixed conditions) were considered for fish exposure. Fish are
likely to move in and out of the area of maximum concentration, but these estimates assumed that
fish remain exposed to the highest concentration. Consequently, this assumption is likely to over-
estimate fish exposure and overestimate human health and aquatic life risks.

3) Receiving water stream flow rates for estimating human health risks were calculated using the har-
monic mean of historic flow measurements from nearby stream gaging stations. 7Q10 receiving
water flow rates were used for estimating aquatic life impacts. These flows may not be the same
as those used by specific States to assess risks. Therefore, these assumptions may over- or un-
derestimate risks compared to State assumptions.

4) Three bioconcentration factor (BCF) values were used for estimating 2378-TCDD and 2378-TCDF
concentrations in edible fish tissue (the filet): two for 2378-TCDD and one for 2378-TCDF. The
resulting fish tissue concentrations were used to estimate human exposure to the contaminants
through consumption of fish tissue. For 2378-TCDD, a BCF of 5,000 was used in combination with
a human consumption rate of fish tissue of 6.5 g/day, and a BCF of 50,000 was used in combina-
tion with consumption rates of 30 g/day and 140 g/day. The 6.5 g/day fish tissue consumption
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rate in combination with the BCF of 5,000 reflects the assumptions in EPA’s ambient water quality
criterion for 2378-TCDD and 2378-TCDF and is considered a reasonable estimate for an average
consumer of locally-caught fish. The 30 and 140 g/day consumption rates in combination with the
BCF of 50,000 are used as sensitivity comparisons and represent more extreme exposure
scenarios for recreational and subsistence fishermen or other high rate consumers of fish. A
single BCF for 2378-TCDF of 1,950 was used in combination with each of the three consumption
rates. BCFs are species-specific and highly variable. This study did not take species variability or
degree of bioconcentration into account. Also, actual fish consumption rates vary by locale.
State assumptions for BCF, consumption rates, and also cancer potency may vary from those
used in this assessment. Therefore, this assessment may overestimate or underestimate risks
compared to State assessments.

5) Adrinking water ingestion rate of 2L/day was used to estimate human exposures through inges-
tion of contaminated drinking water. It was assumed that the water consumed was taken from the
point of highest in-stream pollutant concentration after the effluent was fully mixed in the receiving
stream, and no treatment of the water was undertaken to remove contaminants prior to ingestion,
This assumption likely overestimates human health risks from drinking water.

6) Fish tissue bicavailability for humans was assumed to be 95% of oral dose. Contaminants in water
were assumed to be 100% bioavailable to both fish and humans. This reflects the most current in-
formation EPA has on bioavailability, but the assumptions may overestimate the risk to humans.

7) Fish were assumed to be exposed to contaminants only in the water column. No food chain or
sediment associated exposures were considered, other than for the simple dilution method in
which the total in-stream contaminant level (both dissolved and adsorbed to suspended solids)
were bioavailable.

8) The estimates of risk apply only to a hypothetically exposed individual in the immediate vicinity of
the mills, and not to the entire population of fish consumers.

SUMMARY OF RESULTS

The results of the human health risk and aquatic life impact analyses for the 104 mills included in this
investigation are summarized below. It should be noted that sufficient information was not available for all of
the mills to allow complete evaluation and comparison of results for each of the 104 facilities. For example,
for several of the mills discharging to open waters (i.e., lakes, open ocean), no information was available on
receiving stream zone of initial dilution, which was necessary for calculating effluent dilution. For a few other
mills, data were questioned as to their accuracy and new samples were being taken, but the results of the
new sample evaluations were not available for inclusion in this study. In addition, for some facilities, there
was sufficient information to predict risks based on the simple dilution method, but insufficient information to
predict risk based on the EXAMS |l method. Also, either harmonic mean flow or 7Q10 flow data were not
available for several facilities.

Cancer Risk Associated with Consumption of Contaminated Fish Tissue

Figures A through D present the predicted distribution of the number of mills for which discharges would
result in a given range of estimated upper bound lifetime cancer risks to the hypothetically exposed individual
dueto the consumption of contaminated fish tissue based on the simple dilution exposure assessment method
and the EXAMS Il water column exposure assessment method.

The results of calculations using the 6.5 g/day fish tissue consumption rate in combination with the BCF
of 5,000 reflect the assumptions in EPA’s ambient water quality criterion for dioxin and are considered
reasonable exposures for average consumers of locally-caught fish. The results of these calculations are
presented separately from the results of calculations using the 30 and 140 g/day consumption rates and BCF
of 50,000, which are considered more extreme exposure scenarios (for example, for recreational and
subsistence fishermen) to be used for sensitivity comparisons.
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Number of Mills Within Risk Range

- 6.5 g/day consumption

1E-02 1E-03 1E-04 1E-05 1E-06 1E-07 1E-08
Risk Range

Figure A. Distribution of the number of mills for which discharges
would resuit In a given range of lifetime cancer risk due to the
consumption of contaminated fish tissue as estimated by the
simple dilution method (6.5 g/day consumption rate and BCF

of 5,000 for 2378-TCDD*).

Notes:

Total number of milis evaluated= 97,
Combined 2378 ~-TCDD/-TCDF risk predicted using TEQ.

Number of mills within risk ranges for which 2378-TCDD and/or 2378-TCDF were
not detected in the effluent and therefore risk estimates are based on effluent
concentrations of 1/2 the detection limit:

1E-4 1E-8 1E-6 1E-7

TCOD 2 7 4 3
TCOF 1 1
TCDD & TCOF 2 2 1

* Recent laboratory evidence indicates that a BCF higher than 5,000

tor 2378-TCDD (e.g., 50,000) more accurately retiects uptake of 2378-TCDD by
fish. Use of a BCF of 60,000 for 2378-TCDD weuld increase risk by an order of
magnitude.
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consumption of contaminated fish tissue as estimated by the
simple dilution method (30 and 140 g/day consumption rates
and BCF of 50,000 for 2378-TCDD).
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Figure C. Distribution of the number of mills for which discharges
would resuit In a given range of lifetime cancer risk due to the
consumption of contaminated fish tissue as estimated by the
EXAMS Il method (6.5 g/day consumption rate and BCF of 5,000 for
2378-TCDD*).
Notes:

Total number of mills evaiuated = 87.
Combined 2378 -TCDD/-TCOF risk predicted using TEQ.

Number of mills within risk ranges tor which 2378-TCDD and/or
2378-TCOF were not detected in the effiuent and therefore risk
eostimates are based on offluent concentrations ot 1/2 the detection

limit:
1E-4 1E-8 1E-6 1E-7 1E-8
TCDO 1 8 ] 2 1
TCOF 1 1
TCDD & TCDF 1 3 1

* Recent laboratory evidence indicates that s BCF higher than 8,000 for
2378-TCDD (e.9., 50,000) more accurately reflects uptake of 2378-TCDD by fish.
Use of a BCF of 50,000 for 2378-TCDD wouid increase risk by an order of
maghnitude.
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Figure D. Distribution of the number of mills for which discharges
would result in a given range of lifetime cancer risk due to the
consumption of contaminated fish tissue as estimated by the

EXAMS Il method (30 and 140 g/day consumption rates and
BCF of 50,000 for 2378-TCDD).

Total number of milis evaiuated = 87,
Combined 2378 -TCDD/-TCDF risk predicted using TEQ.

Number of mills within risk ranges for which 2378~-TCDD and/or
2378-TCDF were not detected in the stfiuent and theretfore risk
estimates are based on effiuent concentrations of 1/2 the detection
limit:
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1. Simple Dilution Exposure Assessment Method

Using the simple dilution exposure assessment estimates, the 6.5 g/day fish tissue consumption rate, and
fish filet contaminant concentrations based on a BCF of 5,000 for 2378-TCDD the upper bound mill-specific
cancer rates for the hypothetically exposed individual ranged from the 10 0 10”3 risk levels (Fugure A). Risk
levels associated with dlscharges from 80 of the 97 mills evaluated (82%) fell within the 10 to 10® risk levels,
with 36 mills within the 10°° risk level.

Mill-specific cancer rate estimates using the 30 g/day fish tissue consumptlon rate and fish filet con-
taminant concentrations based on a BCF of 50,000 ranged from the > 10 to 10 risk’levels (Figure B).
Seventy of the 97 mills (72%) were associated with risk levels between 10~ to 10 , and 39 of these 70 fell
within the 103 range. Using the 140 g/day fish tissue consu Ptlon rate and fish filet contamlnant concentra-
tions based on the 50,000 BCF, risk levels ranged from 10 to 10° (Figure B). Slxty -six out of the 97 mills
(68%) were associated with risk levels between 10210 10% , with 40 within the 10 range.

2. EXAMS Il Exposure Assessment Method

Mill-specific upper bound cancer rate estimates for the hypothetically exposed individual using the EXAMS
Il water column exposure assessment method, 6.5 g/day fish tissue consumption rates and fish filet
contaminant concentrations based on a BCF of 5,000 for 2378-TCDD ranged from the 10310 108 nsk levels
(anure C). Seventy of the 87 mills evaluated (80%) were associated with risk levels between 10°° (32 mills)
to 108 (38 mills).

Using the 30 g/day consumption rate and fish filet contaminant concentrations based on the 50,000 BCF,
mill-specific cancer rates ranged from the 10 to 10 risk levels (Figure D). Sixty-four of the 87 mills (74%)
were associated with risk levels within the 103t 107 range, and 41 of these fell within the 10 range. Cancer
rate estimates using the 140 g/day fish tissues consumption rate and 50,000 BCF ranged from the > 107 to
10% risk levels (Figure D). Sixty-three of the 87 mxlls (72%) were associated with risk levels between the 103
and 10% range, and 37 of these fell within the 103 range.

Cancer Risks Associated with Ingestion of Contaminated Drinking Water

Figures E and F present the distribution of the number of mills for which discharges were estimated to
result in a given range of upper bound lifetime cancer risks to the hypotheticaily exposed individual due to
the ingestion of contaminated drinking water. Only those facilities discharging to fresh water lakes, rivers,
and streams were included in this analysis. No discharges to marine or estuarine waters were included, since
these water bodies would not be used as drinking water sources.

Use of the snmple dnlutlon method estimated that the cancer risks associated with the 69 mills evaluated
ranged from the 10 to 109 risk levels é igure E). The 9reatest percentage of these milis (44, or 64%) were
associated with risk levels within the 10™ (23 mills) to 10™ (21 mills) range. Use of the EXAMS |l water column
method estimated that the risk levels associated with the 64 mills evaluated would range from the 10°to 10°°
levels (Figure F). Fifty of these mills (78%) were associated with risk levels between the 10° (18 mills) to 10 7
(32 mills) range.

Non-Cancer (Short-Term Exposure) Risks

Figures G through H present the distribution of the number of mills for which discharges would result in
a given range of human dose due to the single portion consumption of 115 grams of contaminated fish tissue.
The concentrations of fish tissue contaminants used for this assessment were based on a BCF of 50,000 for
2378-TCDD and 1,950 for 2378-TCDF in the edible portion of the fish (the filet). Resuits are reported in
pg/kg/day for comparison to a one-day Health Advisory for protection against liver effects (100 pg/kg/day),
estimated by EPA for this investigation.

Based on the simple dilution method results (Figure G), the dose associated with discharges from 25 out
of 97 mills evaluated (27%) would equal or exceed the one-day HA dose for protection from liver effects (100
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Figure E. Distribution of the number of mills for which discharges
would result in a given range of lifetime cancer risk due to the

ingestion of contaminated drinking water as estimated by the simpie
dilution method.

Notes:

Total number of mills evaluated = 68,

Combined 2378 -TCDD/-TCDF risk predicted using TEQ.
Based on a 2 L/day ingestion rate.

Number of mills within risk ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the effluent and theretore
risk estimates are based on effluent concentrations of 1/2 the
detection limit:

1E-§ 1E-6 1E-7 1E-8 1E-9

TCDD 1 3 3 3
TCOF 1 1
TCDD & TCDF 1 2 1
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Flgure F. Distribution of the number of mills for which discharges
would result in a given range of lifetime cancer risk due to the
Ingestion of contaminated drinking water as estimated by the

EXAMS Il method.

Notes:
Total number of mills evaiuated » 64,

Combined 2378 -TCDD/-TCDF risk predioted using TEQ.
Based on a 2 L/day ingestion rate,

Number of milis within risk ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the eftluent and therefore risk
estimates are based on effiuent concentrations of 1/2 the
detection limit:
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TCDOD 1 2 4 2 1
TCOF 1
TCOD & TCDF 3 1 1
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Figure G. Distribution of the number of mills for which discharges
would result in a given range of human doses from a one-time
exposure to contaminated fish tissue as estimated by the simple
dilution method.

Notes:
Total number of miils evaluated = 97,
Combined 2378 -TCDD/-TCDF dose predicted using TEQ.

Based on the consumption of a singie 118 g portion of contaminated fish tissue
and using a fish tilet BCF of 80,000 for 2378-TCDD.

Number of miils within dose ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the effiuent and therefore dose
ostimates are based on effiuent concentrations of 1/2 the detection .

Himit:
1E+2  1E¢1  1E*0  1E-1
TCOD 1 7 4 3
TCOF 1 1
TCDD & TCDF 2 3 1
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Figure H. Distribution of the number of mills for which discharges
would resuit In a given range of human doses from a one-time
exposure to contaminated fish tissue as estimated by EXAMS I
method.

Notes:

Total number of miils evaiuated = 87.

Combined 2378 -TCDD/-TCDF dose predicted using TEQ.

Based on the consumption of a single 118 ¢ portion of contaminated fish tissue
and using a fish filet BCF of 80,000 for 2378-TCDD

Number of mills within dose ranges for which 2378-TCDD and/or
2378-TCDF were not detected in the effluent and therefore dose
ostimates are based on effluent concentrations of 1/2 the detection

limit:

1€+2 1E+1 1E+0 1E-1 1E-2
TCDOD 1 8 ] 2 1
TCOF 1 1

TCOD & TCOF 1 3 1 1



pg/kg/day). Use of the EXAMS Il method (Figure H) estimates that the dose associated with discharges from
9 mills out of 87 (10%) would equal or exceed the 100 pg/kg/day dose level.

Aquatic Life Impacts

Aquatic life impacts were estimated based on a comparison of predicted in-stream concentrations of
2378-TCDD and 2378-TCDF (in pg/i) to EPA’s preliminary chronic exposure levels for the protection of aquatic
life (0.038 pg/l for 2378-TCDD and 0.41pg/l for 2378-TCDF). The simple dilution method, using 7Q10 low flow
conditions, predicted that water column concentrations of 2378-TCDD immediately downstream of 80 out of
90 mills (89%) would exceed the chronic exposure level of 0.038 pg/l (Figure I). Seventy-four mills (82%)
would exceed the 0.41 pg/l level for 2378-TCDF.

DISCUSSION OF RESULTS

The results of this study indicate that, taking into consideration the effects of the assumptions and
simplifications used in this analysis, there is a potential for high level contamination of the water column by
2378-TCDD and 2378-TCDF from the effluent discharges of many of the chlorine-bleaching pulp and paper
mills investigated. For each of the mills analyzed, use of the simple dilution exposure assessment method
resulted in higher estimated water column contaminant concentrations and greater estimated aquatic life
impacts and human heaith risks than the EXAMS Il water column method. This is because the simple dilution
method assumes that all contaminants in the water column, both dissolved and adsorbed to suspended solids,
are bioavailable. The EXAMS Ii water column method, on the other hand, only considers those contaminants
in the dissolved phase. In those cases where the receiving water TSS (total suspended solids) was relatively
low, the simple dilution and EXAMS Il water column results are comparable. When suspended solids
concentrations were high, however, the EXAMS Il water column method estimated risks significantly lower
than those predicted by the simple dilution method. Therefore, for those water bodies included in this study
with relatively high suspended solids content, the EXAMS 1l water column method likely underestimated
human health risk from consumption of contaminated fish tissues, since fish exposure to sediment-adsorbed
contaminants was not considered.

The primary reason for ignoring the exposure routes through contaminated sediments using EXAMS ||
was the lack of acceptable and appropriate fish bioaccumulation factors for this exposure scenario as "¢l
as the tendency for the contaminants to associate with the very fine sediment fraction which is typically
transported and deposited well downstream of the immediate discharge vicinity. As a check and a sensitivity
comparison on this approach, however, the results of the simple dilution calculation are considered to provide
an upper bound on fish tissue contaminant levels.

In addition to the absence of consideration of sediment and food chain exposure routes in the EXAMS 1|
method, a number of other simplifications and assumptions have influenced the results of this study, including
the selection and use of BCFs and fish tissue ingestion rates for the evaluation. BCFs are highly variable
depending on the species, and this study did not take into account inter-species variability in the rate and
degree of contaminant bioconcentration. Actual fish tissue consumption rates also vary over time, with
individuals, and in different parts of the country. For example, risk estimates based on the 6.5 g/day
consumption rate and fish filet BCF of 5,000 for 2378-TCDD were established on the basis of EPA’s water
quality criteria assumptions. The 6.5 g/day rate applies to a national average consumption rate of fish and
shelifish; however, this rate may not be representative of fish consumption rates for recreational or subsistence
fishermen. Also, the 50,000 BCF for 2378-TCDD used in conjunction with fish consumption rates of 30 and
140 g/day for recreational and subsistence fishermen was based on the assumption that only the filet portion
of the fish is consumed. However, some subpopulations of subsistence fishermen and certain ethnic groups
eat whole fish and crabs in which the concentration of contaminants Is likely to be higher than in the filet alone.
Therefore, the use of a 50,000 BCF for 2378-TCDD may underestimate risks to these subpopulations.

It should also be noted that, if multiple discharges to the same waterbody are present, the actual risk
associated with a waterbody may be substantially greater than estimated in this study. For example, there
are several chiorine-bleaching pulp and paper mills that discharge to the Columbia River basin. Calculations
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Figure I. Distribution of the number of milis for which discharges
would resuit In a given range of water column contaminant

concentrations as estimated by the simpie dilution method using
7Q10 low flow conditions.

Notes:
Total number of mills evaluated = 0.
Estimates based on 7Q 10 flow values for receiving waters.
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in this report assume that each mill discharges to a receiving stream with no background level of contamina-
tion. Therefore, in the case of multiple discharges to a receiving stream, estimating risks from one mill alone
can result in a significant underestimate of risk.

Finally, no assessment of local fish patterns or actual commercial or recreational fishing practices were
conducted as part of this evaluation. Therefore, it is not known whether or not commercially or recreationally
valuable species occur or are taken in the vicinity of the discharges that were included in this evaluation.

A comparison of predicted cancer versus non-cancer human health risk was also conducted to determine
which of the two end points is the most sensitive. Cancer health risks were estimated to occur for more mills
than non-cancer risks. The results also indicate a potentially greater risk of cancer due to the consumption
of contaminated fish tissue than through the ingestion of contaminated drinking water. It should be pointed
out that this conclusion may only be true for the hypothetically exposed individual and may not be true for
the entire exposed population. Determining which exposure route poses the greatest risk to the entire
population would require knowledge of the number of persons eating contaminated fish tissue versus the
number of persons who use contaminated surface water as a drinking water source. More of the population
would likely be exposed to a single dose of contaminated fish tissue than to a lifetime of exposure to
contaminated fish tissue or drinking water taken from the vicinity of certain mills. Such a population
assessment was not conducted for this investigation.

Each of the exposure assessment approaches used in this analysis predict upper bound risks that should
be carefully considered by risk managers while assessing potential impacts associated with the discharge of
2378-TCDD and 2378-TCDF in chlorine-bleaching pulp and paper mill effluents.



ERRATA SHEET

Changes in results for the International Paper Co. mill in Texarkana, TX (TX000167) have been made based on comments received from EPA Region VI.
These comments were received after the final document had been reproduced.

EPA region VI indicated that this mil) does not discharge throughout the entire year, but rather discharges intermittently from October to May.
Therefore, the receiving stream harmonic mean and 7Q10 flows used to calculate instream concentration (which were based on a year-round discharge)
were incorrect. The revised Tables C-K which follow present the corrected results for the two samples taken from this mill using the revised

harmonic mean and 7Q10 flows (for the months October - May) for the receiving stream. These changes, which are relatively minor, have not resulted
in any changes to the main text of the document.

Errata Sheet for Table C.1

Raw Input Data
NPOES SAMPLEID COMPANY Clvy GRP HARMONIC  7Q10 1S ADJ ISS‘ PLANT 1C0D TCDD TCDD TCOF TCOF TCOF
NUMBER 10 MEAN Low IN MILL IN RECG FLOM CONC.  NON- LOAD CONC.  NON- LOAD
n.gv ngv EFFLUENT VATERS (mgd) ({ppq) DET- (kg/hr) (ppq) DET- (kg/hr)
(m’/hr.)  {m”/hr.) {mg/1) (HARM £CT ECT
MEAN Q)
{mg/1)
1X0000167 MI9EC International Paper Co. Texarkans 1 30603 4893 494.9 0.7 38.36 13 7.9e-08 43 2.6£-07
1X0000167 M93ECl Internat ional Paper Co. Texarkana 1 30603 4893 494.9 0.7 38.36 18 1.1E-07 44 2.7¢-07

The present EXAMS 1l runs were made using an in-stream §SS value of 9.6 mg/ 1, which 1s the combined in-stream and eff Juent 1SS concentration. This value was used due to the calculation of harmonic
wean flow for this mil) using the sum of stream and plant flow. As described in Appendix B, Section B.2.2. of this report, if the mi1) discharge exceeded 5X of the average stream flow at the
aill, then the mill discharge flow was added to the area-asdjusted stresm flow values prior to calculating the harmonic mesn. During earlier assessments of this mill, EXAMS 11 failed to run using
the low instream 155 concentration that resulted from adjustment for annual harmonic mean flow. For these runs, sn in-stresm 1SS concentration based on average annual water flow was used (22

mg/1).
Errata Sheet for Appendix D.
In-stream Contaminant Concentrations in pg/)
COMPANY cliy SAMPLEID  NPDES GRP TCOD TCDF | SIMPLE DILTUTION EXAMS
NUMBER 10 NON- NOM- VATER COLUMN
DET- DET-
ECT ECY TC0D TCOF 1C0D TCOF
CONC. CONC. CONC. CONC.
Internaticnal Paper Co. Texarkana MIZEC 1X0000167 § 2.1SE+00 7.10E+00 8.18E-01 7.05€+00
International Paper Co. Texarkana M99EC] 1X0000167 | 2.97€+00 7.26E+00 §.13E+00 7.21E+00
Ervata Sheet for Appendix E.
In-stream Contaminant Concentrations for Low (7Q10) Flow Conditions Calculsted
by Simple Dilution Only
COMPANY ) ciry NPDES SAMPLESD

GRP TCDD TCOF 1010 1000 TCOF TEQ

NUMBER 10 :g"l- NON- FLQW CONC. CONC. CONC.
- DEV- {m’/hr) /1) /1 /1
per- o (po (pg/})  (pg/M)
Internations) Paper Co. Yexarkans TX0000167 M9SEC 1 4893  7.18E+00 2.37E+
. . 01 9.55€+00
International Paper (o. Texarkana TX0000167 M99EC} 1 4893  9.94E+00 2.43£+01 1.245:01
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International Paper Co.
Internsat lonal Paper Co.

COMPANY

Internat ional Paper Co.
international Paper Co.

COMPANY

International Paper Co.
International Paper Co.

CITy

Texarkana
Texarkana

cliy

Texarkana
Texarkana

ciy

Texarkana
Texarkana

Errata Sheet for Appendix F.
Fish Filet Tissue Residue Levels {ng/kq)

SIMPLE DILUTION
SAMPLEID  NPDES

GRP TCOD TCOF JTCDD BCF 10 FILET-S,000 TCOD BCF T0 FILET=50,000

NUMBER 1D NON- NON- JTCOF BCF TO FILET-1,950 TCOF BCF 1O FILET=],950
OEV- DET-
ECT ECT TCDD 1CDF 1EQ 1C00 1CDF 1EQ
FILET FILET FILET FILET FILET FILET
CONC. CONC. COXC. CONC. CORC. CONC.
#99£C 1%0000167 1\ 1.07€+01 1.38E+01 1.21E+01 1.07€+02 1.38€+01 1.09E+02
MISEC] 1X0000167 1 }.49E+01 1.42€+01 ) .63E+01 1.49E+02 1.42E+01 1.50£¢02

Errata Sheet for Appendix 6.

EXAMS WATER COLUMN

10D BCF 10 FILET=5,000
TCOF BCF TO FILET=1,950

1C0D BCF 10 FILET-50,000
1COF BCF 10 FILET=1,950

1C00 TCOF TEQ 1CoD 1COF 1€Q
FILET FILET FILET FILET FILET FILET
CONC. CONC. CONC. CONC. CONC. CONC.

4.09€+00 1.37€+01 5.46€+00 4.09E+01 1.37€+01 4.23€+01
S.67€+00 1. 41E+01 7.08E+00 5.67E+01 1.41E+01 S.81E+0)

Average daily lifetime 95X Bloavallable Dose in wmg/kg/day of 2378-1CDD and 2378-1COF as TEQ from Fish Ingesttion

SAMPLEID  NPDES GRP TCDD TCOF |DOSE SIMPLE DILUTION DOSE FROM
it o a0 YCOF OM EXAMS WATER COLUMN
DET- DET- {TCDD 1C00 BCF=50,000, TCDD TCDD BCF=50,000,
ECT ECT {BCF 1C00,BCF=1,950 BCF 1C0D,8CF=1,950
FILET= FILET=
5,000, 5,000,
TCDF, TCOF, °
1,950 1.950
65 91 Q140 065 @30 @ 140
g/day g/dsy g/day g/day g/day g/day
MI9EC 10000167 | 1.1E-09 4.4£-08 2.1E-07 4.8£-10 1.76-08 8.0£-08
MI9ECI 1X0000167 1 1.4€-09 6.1€-08 2.86-07 6.2€-10 2.4£-08 1.1€-07

Errata Sheet for Appendix H.

Nill Specific Dose (pg/kg/day) from Drinking Water at Ingestion of 2 Liters per Day

SAMPLEID  NPDES GRP 1C0D TCOF SIMPLE DILUTION EXAMS WATER COLUMN

NUMBER ID NON- NON-
DET- OET- DRINKING WATER DOSES DRINKING WATER DOSES
ECT ECT
TC0D TCOF  T1EQ oD TCOF T1EQ
MI9EC TX0000167 | 6.1€-11 2.0E-10 8.2¢-11 2.3E-11 2.0E-10 4. 4E-1)
MI9EC) TX0000167 1 8.5€-11 2.1E-10 1.1E-10 3.26-11 2.1E-10 5.3€-1)



Errata Sheet foi Appendix 1.
Mill Specific Unit Risk® from Fish Ingestion

SIMPLE DILUTION EXAMS WATER COLUMN
COMPANY clry SAMPLEID  NPDES GRP 1COD TCOF | TCDD FILET BCF-S.OOOZ 1C00 BCF 10 FILET-50,000 1COD FILEV BCF-S.OOOZ 1CO0 BCF 10 FILEY=50,000
NUMBER 1D NON- MOM- | TCOF FELET BCF=),950 | TCOF BCF 10 FILET=1,950 TCOF FILET BCF=1,950 § TCOF BCF 10 FILET=1,950

OET- OET-
ECT ECT TCOD  TeQ X 1CDD TCoD  TEQ T1CbD  TEQ X TCDD | TCOD TEQ X TCDD €00 TEQ €00 TEQ X 1C0D
RISK  RISK IN TEQ RISK  RISK  RISK  RISK 1M TEQ ) RISK  RISK 1IN TEQ RISK  RISK  RISK  RISK N TEQ

6.5 96.5 930 030 0140 @140 6.5 06.5 930 #3130 @140 0140

g/day g/day g/day g/day g/day g/day g/day g/day g/day g/day g/day g/day
International Paper Co. Texarkana MI9EC 1X0000167 1 16-04 26-04 89 76-03 7E-03 3E-02 3E-02 99 6£-05 BE-05 7S 3E-03 3€-03 1E-02 1E-02 97
International Paper Co. Texarkans M99EC) 1X0000167 ) 2E-04 2€6-04 91 16-02 9E-03 4E-02 4E-02 99 B8t-05 1E-04 80 4E-03 4E-03 2€-02 2€-02 98

U.S. EPA weight-of-the-evidence classification "B2" (US EPA, 1986a)

2 Recent labaratory evidence indicates that use of a BCF of 50,000 would more sccurately reflect the uptake of 2378-1C00 by fish. Therefore, risk estimates based on a fish filet BCF of 5,000 may underestimate
risks by an order of magnitude.

({nu Sheet for Appendix J.
i) Specific Unit Risk® from Drick ing Vater Ingestion @ 2 Liters per Day

SIMPLE EXANS
DILUTION WATER COLUMN
COMPANY ciny SAMPLEID  NPDES GRP TCDD TCDF | TEQ X TCOD | TEQ X 1C00

NUMBER 10 NON- NON- | DRINK. RISK DRINK. RISK
DET- DET- | WATER 1IN TEQ | WATER 1IN TEQ
ECT ECT RISK  RISK RISK  RISK

International Paper Co. Texarkana MI9EC X0000167 1 1E-05 15 7€-06 54
Internat tonal Paper Co. Texarkana MI9ECL 1X0000167 1 2€-05 &0 8E-06 61

! U.S. EPA weight-of-the-evidence classification “B2” {US EPA, 1986a)

Errata Sheet for Appendix K.
W11 Specific Human Dose! from a Single 115 Gram 9/4 found) Fish Ingestton (in pg/kg/day] for Comparison with the
1C00 Hea Ith Advisory® for Protection from Liver Effects

GRP TCDD TCOF SIMPLE DILUTION EXAMS WATER COLUMN
conpae e SMPLELD :r:«gzu 10 NON- NON- |BCF TO FILEY BCF 10 FILET BCF 10 FILEY BCF 1O FILET
DET- DET- §1C0D=5,000 1€0D=50,000 1C0D=5,000 1C0D=50, 000
ECT ECT JTCOF=~1,950 1COF=1,950 TCDF=1.950 1CDF 1,950
1C00 TEQ Tcop TEQ 1C00 1€Q 1C00 TEQ
DOSE DOSE 00SE DOSE DOSE DOSE 00SE DOSE

6.4E+00 8.5E+00 6.4E+01 6.6€+0]
. rk MI9EC 1X0000167 | 1.76+401 1.9€401 1.7€+02 1.7E+02
:::::::::::::: ::::: ((:::. :z::rk::: M99EC) 1X0000167 1 2.3E+0} 2.5£+0) 2.3£+02 2.3€402 8.8€+00 L.1E+01 8.8E+01 9.1E+01

! Dose 13 the bloavailable (95%) portion of exposure.
Health Advisary Level = 100 pg/kg/day.
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SUMMARY OF
POTENTIAL RISKS POSED BY
PULP AND PAPER MILL DISCHARGES

TO SURFACE WATERS

EPA recently completed a multi-media risk assessment designed to
estimate the potential human health and aquatic life impacts caused by
dioxin contamination in surface water resulting from the manufacture of
chlorine-bleached pulp and paper. This summary of the surface water
portion of the risk assessment is designed to explain how the study was
conducted, what it showed, and what EPA is doing in response to the
findings.

What is Dioxin?

Dioxin is a general term for a group of 75 related chemical
compounds. It is an unwanted by-product created by the manufacture of
some chemical products, by certain combustion processes, and by treating
wood pulp with chlorine bleaching to make white paper. Dioxin can
accumulate in tissue of fish, other wildlife, and humans. Dioxin has been
shown to cause cancer, liver damage, and other toxic effects, based on
animal testing. EPA classifies dioxin as a "probable human carcinogen
(B2)."

How Was the Study Done?

First EPA and the paper industry jointly collected and analyzed
samples of effluent from each of 104 mills that use the chlorine bleaching
process to determine the actual concentration of dioxin in the effluent
from the mills. With this information, EPA then estimated the
concentration of dioxin that might be found in fish caught downstream of
the paper mills. To make these estimates, EPA used a number of
assumptions by selecting among a range of scientifically plausible values
for key factors of the risk assessment.

For example, EPA had to select a bioconcentration factor (BCF),
which represents the number of times the concentration of a chemical in
fish exceeds the concentration of that chemical in water. Since data
exist to support a range of BCFs, EPA presents risk estimates using two
different BCFs. EPA also had to estimate such factors as the fate and
transport characteristics of dioxin in the water environment, the
percentage of time that fish are exposed to dioxin, and the amount of
fish that the average consumer, or recreational or subsistence level
fisherman, typically consume.

Once EPA estimated the concentration of dioxin in the fish caught
downstream of the mills, it then calculated the increase in lifetime

1



cancer and non-cancer risks to consumers of fish caught downstream from
the 104 mills. Risks were estimated for individuals with average fish
consumption rates, as well as for recreational and subsistence fishers.
EPA also estimated the potential for human liver toxicity and aquatic

life effects, as well as effects from consumption of drinking water.

What Did the Study Show?

Results of the study indicate that there are potentially high risks
to humans associated with eating fish caught downstream of a number of
the paper mills. It estimates that dioxin levels downstream from some
mills in the study may lead to contamination of fish to a level where
there is an increased risk of average consumers developing cancer which
is greater than one in ten thousand. The estimated cancer risk is
greater for recreational and subsistence level fisherman because their
estimated consumption of fish is higher than that of average consumers.
Estimates also indicate that dioxin levels downstream of five mills may
lead to contamination of fish to a level at which damage to liver tissue
may occur after eating a single one-quarter pound meal. Aquatic life
impacts, such as aberrations in growth, weight, and hatching, are
predicted to occur downstream of many of the mills. Finally, study
results indicate that the fish tissue exposure route poses a greater
human cancer risk than does drinking water to the exposed individual.

What Does It Mean?

Results of the study indicate that, over a lifetime of consumption,
there are potentially high risks associated with eating fish caught
downstream of some chlorine-bleaching pulp and paper mills. Currently,
States have issued fish consumption advisories near 22 of these
particular mills. In addition, some of the data used in the study are now
two years old, and States may have more recent or comprehensive data
that indicate that discharges from some of these mills are not currently
causing the same level of contamination.

What are EPA and the States Doing in Response?

While there is much uncertainty associated with the science of
dioxin and with risk estimates, EPA is suggesting that States consider
establishing fish consumption advisories for waterbodies near identified
mills as soon as possible, or implementing site-specific monitoring
programs to better evaluate the actual risks at these sites. In addition
to these actions, EPA and the States are issuing permits with limits to
control dioxin, many of which also include requirements for these mills to
make changes that will reduce the use of chlorine.

EPA is also developing new technology-based standards to reduce
dioxin contamination from manufacture of bleached paper products. In
addition, EPA is undertaking a pollution prevention initiative that
involves other Federal Agencies, States, industry, environmentalists and
the international regulatory community.



DIOXIN RISK ASSESSMENT ISSUES PAPER

The scientific basis for EPA’s assessment of risks to human health from
emissions of dioxin has been the source of much confusion and debate for some
time now. Recently, however, a number of new developments have placed the
science in a state of flux. The following is a brief discussion of EPA’s current

position on some of these issues, as well as an indication where EPA may be
headed.

HUMAN HEALTH EFFECTS

The multi-media risk assessment used thc same carcinogenic potency factor
used in EPA’s 1984 ambient water quality critcria document: 1.6 X 10°
(mg/kg/day)”. Recently this potency has been questioncd as a result of a
reevaluation of the toxicity study results (rereading of the Kociba slides)
according to new pathological guidelines, which are more discriminatory than past
practices with regard to identifying carcinogenic lesions. By reducing the overall
numbers of tumors counted in the study, the rereading of the slides reduced the
risk numbers generated from this data set by a factor of 3 to 4.

This result is consistent with EPA’s earlier judgment that 2,3,78-TCDD
(dioxin) human health risk estimates, based on the animal data, represent
plausible upper bounds on risk; true risk is likely to be less. The change
suggested by the re-reading of the Kociba slides is less than an order of
magnitude and is within EPA’s level of uncertainty; thercfore it does not warrant
a change in EPA’s potency factor at this time. EPA will, however, keep a close
eye on the ongoing research, and may reevaluate this position in the next I8 to
24 months. In the meantime, EPA does not plan to change thc potency
estimate in its water quality criteria document.

CANCER RISK

In trying to estimate concentrations of dioxin in fish caught downstream of
the mills, EPA relied on 1988 effluent data in its computer models. These
estimates were updated with more recent fish tissue monitoring data provided by
the EPA Regions. It is important to note that these manitoring data are not
included in the surface water risk assessment report, but were used to create
Table 1.



Table 1 lists sites where fish sampled in 1986-8R for EPA’s National
Bioaccumulation Study, or fish sampled more recently by thc EPA Regional
Offices, have concentrations of dioxin that arc estimated to posc an increased
cancer risk as high as one in 10,000 to one in 100 for persons consuming these
fish over a lifetime. The one in 10,000 risk was sclected as a possible level of
concern because it corresponds to a dioxin concentration that is just below the
level of concern for non-cancer effects of liver and reproductive toxicity. Table |
risk estimates are based on EPA’s 1984 water quality critcrion assumptions
regarding the dioxin potency factor and a fish consumption rate of 6.5 grams per
day (e.g., two quarter-pound meals per month).

Because of the limited monitoring data on fish below the 104 mills, the
surface water risk assessment for the multi-media study depends on modeling
predictions of dioxin concentrations that could be expected in the fish. Table 2
lists sites where a simple dilution model predicts that dioxin concentrations
measured in effluent in 1988 are estimated to contaminate fish to levels that.
with a lifetime of exposure, would increase cancer risk to a range of one in
10,000 to one in 100. These risk estimates are based on EPA’s water quality
criterion assumptions regarding the dioxin potency factor, a 6.5 grams per day
fish consumption rate, and a bioconcentration factor of 5000 for edible fish
tissue. The bioconcentration factor (BCF) represents the number of times the
concentration of a chemical in fish exceeds the concentration of that chemical in
water.

Recent studies have indicated that BCFs may be higher than the 5,000
BCF used in the EPA water quality criterion for dioxin. The most recent work
on a dioxin BCF comes from EPA’s Duluth laboratory, which estimates
equilibrium BCFs for whole body levels that may range up to 150,000,
depending on the species of fish. For edible fish tissue, thesc studies would
suggest that a 50,000 BCF may be appropriate. The Duluth studies will be
completed and submitted for peer-reviewed publication this fall. EPA may give
further guidance to States on the BCF issue following this publication. Table 3,
which is based on the new evidence regarding a potentially higher BCF, is
included for your consideration. [t lists sites with a predicted increased cancer
risk as high as one in 10,000 to one in 100 based on EPA’s water quality
criterion assumptions regarding a dioxin potency factor and its fish consumption
rate of 6.5 grams per day, but uses a 50,000 BCF for cdiblec fish tissue.

NON-CANCER HEALTH EFFECTS

Significant non-cancer human health effects (in particular liver and
reproductive effects) from fish consumption in areas just bclow the mills could



also be a cause for concern in certain circumstances. Based on animal
laboratory studies, EPA has estimated that dioxin exposurc should not exceed
picogram per kilogram of body weight per day to fully protect against adverse
non-cancer effects. Using EPA’s criteria document assumptions at the dioxin
levels associated with a one in 10,000 cancer risk, dioxin cxposure is calculated
to be below, but very close to, the lower end of this range, and rcpresents
approximately a doubling of accepted estimates of gencral population exposure
from all sources. Children and pregnant women may be particularly at risk.

FISH CONSUMPTION RATES

In many cases, the States and EPA have no data on local fish
consumption rates or dioxin contamination in sediments. The Office of Policy,
Planning and Evaluation (OPPE) and the Office of Rescarch and Development
(ORD) are currcntly developing a methodology that Statcs could use to identify
cxposed populations and estimate local consumption patterns. In the meantime.
States should work on their own procedures for estimating consumption, since
this is a critical factor in determining whether standards adopted to comply with
Section 303(c)(2)(B) of the Clean Water Act are protective for any chemicals
presenting human health risks to fish consumers. Next fiscal year, EPA may be
able to provide some contract dollars to help States estimate local consumption
rates or monitor sediment contamination below high risk mills. The Office of
Water will be providing further guidance to you on this issue in the near future.

RELEVANCE OF FOOD AND DRUG ADMINISTRATION ADVISORY
NUMBERS

Some States base the decision to issue a fish consumption advisory or ban
on FDA'’s chemical action levels. FDA exposure assumptions, in accordance
with its legislative mandate, reflect expected consumption by buyers of fish in
interstate commerce. FDA generally assumes, for example, that contaminated
fish would not constitute a high proportion of such a consumer’s diet. Fish sold
in interstate commerce comes from many waterbodies. reducing the likelihood that
a consumer will be steadily exposed to fish taken from a waterbody with high
dioxin levels. In contrast, EPA is concerned about (and the States may be
obligated under local authorities to consider) the individual who frequently fishes
at the site or who regularly eats fish from the arca. Thus, the FDA advisory
number of 25 parts per trillion for dioxin in fish would not be sufficiently
protective where individuals are consuming more than a few meals per year.

The EPA-FDA Standing Committee on Contaminants in Fish and Shelifish has
encouraged the use of toxicology and risk assessment in cstablishing local sport
fish advisories.



Table 1. Mills Below Which Consumption
of Fish is Predicted to Result in Individual
Cancer Risk Exceeding 104 Based on Fish

Tissue Monitoring Data

The fish tissue monitoring data confirmed EPA's modeling

calculations which predicted high risks for these mills. (See
Table 2.)
Advisory

Mill Mill Location In-Place
Boise Cascade Rumford, ME Yes
International Paper Jay, ME Yes
Westvaco Corp. Covington, VA Yes
International Paper Moss Point, MS Yes
Weyerhaeuser Plymouth, NC Yes .
Champion International Canton, NC Yes (NC) /Yes (TN
International Paper Georgetown, SC Yes
Boise Cascade Deridder, LA No
Temple-Eastex Evadale, TX No
Simpson Paper Anderson, CA Yes
EPA's modeling calculations did not predict high risks for these
14 mills, however the fish tissue sampling showed high
concentrations of dioxin in fish downstream of these mills.
Westvaco Corp. Luke, MD Yes (MD) /Yes (WV)
P.H. Glatfelter Spring Grove, PA Yes
Kimberly-Clark Coosa Pines, AL No
Champion International Cantonment, FL No
Mead Corp. Escanaba, MI Yes
Boise Cascade International Falls, MN Yes
Nekoosa Papers Port Ed/Nekoosa, WI Yes
‘Consolidated Paper Wisconsin Rapids, WI Yes
International Paper Pine Bluff, AR Yes
Nekoosa Paper Ashdown, AR Yes
International Paper Bastrop, LA Yes
Champion International Houston, TX No
Simpson Paper Pasadena, TX No
Boise Cascade Wallula, WA No

'Estimates based on 2,3,7,8-TCDD only, 6.5 grams/day fish
consumption and EPA cancer slope factor of

1.6 x 10°*(pg/kg-day)’'.

’Fish tissue collected as part of EPA national bioaccumulation
study or EPA regional follow-on sampling.

This information is not part of EPA's surface water risk

assessnment.



Table 2. Mills Below Which Consumption of Fish is

Predicted to Result in Individual Cancer Risk

Exceeding 10* .Based on Effluent Modeling

Assuming a 5,000 BCPF

Mill

Boise Cascade
International Paper
Westvaco Corp.

Union Camp
Georgia-Pacific

St. Joe Paper
International Paper
Ieaf River Forest
Champion Internatlonal
Weyerhaeuser
International Paper
Buckeye Cellulose’
Georgia-Pacific
Boise Cascade
International Paper
Temple-Eastex
Simpson Paper
Simpson Paper
Weyerhaeuser
Weyerhaeuser

il atio

Rumford, ME

Jay, ME
Covington, VA
Franklin, Vva
Palatka, FL

Port St. Joe, FL
Moss Point, MS

New Augusta, MS

Canton, NC
Plymouth, NC
Georgetown, SC
Perry, FL
Crosset, AR
Deridder, LA
Texarkana, TX
Evadale, TX
Anderson, CA
Fairhaven, CA
Everett, WA
Cosmopolis, WA

Advisory ..

In-Place

Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
Yes
No
No
No

'Estimates based on 2,3,7,8-TCDD only, 6.5 grams/day fish

consumption, 5,000 flsh filet bxoconcentratlon factor,
cancer slope factor of 1.6 x 10° (pg/kg-day)

and EPA

’Based on dioxin detected in effluent collected during 1988
EPA/Paper Industry dioxin effort.

"Mills below which consumption of fish predicted to cause liver

damage.



Table 3. Mills Below Which Consumption of Fish is
Predicted to Result in Individual Cancer Risk
Exceeding 10™* Based on Effluent Modeling
assuming a 50,000 BCF.'?

Mill

Boise Cascade’
International Paper’
Scott Paper

Scott Paper

James River Corp.
International Paper’
Westvaco Corp.
Penntech Papers
Chesapeake Corp.
Westvaco Corp."
Union Camp’

Champion International
Container Corp.
Boise Cascade
International Paper
Gulf States Paper
International Paper
Kimberly-Clark
James River Corp.
Buckeye Cellulose’
ITT-Rayonier
Georgia-Pacific"

St. Joe Paper’
ITT-Rayonier

Brunswick Pulp and Paper’

International Paper’
Leaf River Forest'
Champion International’
Weyerhaeuser"’
Weyerhaeuser’
Federal Paperboard
Bowater Corp.
International Paper’
Boise Cascade
Nekoosa Papers
Georgia-Pacific’
International Paper
Nekoosa Papers
Boise Cascade’
International Paper’
Temple-Eastex’

Advisory
Mill Location In-Place
Rumford, ME Yes
Jay, ME Yes
Westbrook, ME Yes
Hinckley, ME Yes
Berlin, NH Yes
Ticonderoga, NY Yes®
Luke, MD Yes
Johnsonburg, PA No
West Point, VA No
Covington, VA Yes
Franklin, VA No
Courtland, AL No
Brewton, AL No
Jackson, AL No
Mobile, AL No
Demopolis, AL No
Selma, AL No
Coosa Pines, AL No
Butler, AL No
Perry, FL No
Fernandina Beach, FL No
Palatka, FL No
Port St. Joe, FL No
Jesup, GA No
Brunswick, GA No
Moss Point, MS Yes
New Augusta, MS Yes
Canton, NC Yes
Plymouth, NC Yes
New Bern, NC No
Rieglewood, NC No
Catawba, SC No
Georgetown, SC Yes
International Falls, MN Yes
Port Ed/Nekoosa. WI Yes
Crosset, AR No
Pine Bluff, AR Yes
Ashdown, AR Yes
Deridder, LA No
Texarkana, TX No
Evadale, TX No



Table 3 (cont’'d)

Louisiana Pacific Samoa, CA No
Simpson Paper’ Anderson, CA Yes
Simpson Paper’ Fairhaven, CA No
Ketchikan Pulp & Paper’ Ketchikan, AK , No
ITT-Rayonier Port Angeles, WA No
ITT-Rayonier Hoquiam, WA No
Weyerhaeuser’ Everett, WA No
Weyerhaeuser"’ Cosmopolis, WA No

‘Estimates based on 2,3,7,8-TCDD only,6.5 grams/day fish
consumption, 50,000 fish filet bioconcentration factor, and EPA
cancer slope factor of 1.6 x 10™*(pg/kg-day)’.

’Based on dioxin detected in effluent collected during 1988
EPA/Paper Industry dioxin effort.

Fish consumption advisory is in effect for these waters due to
contaminants other than dioxin, and/or the potential for
unidentified contamination.

‘Mills below which consumption of fish predicted to cause liver
damage.



INFORMATION ABOUT MATRIX OF 104 PULP AND PAPER MILLS, RISK ESTIMATES
SECTION 304(1) STATUS, FISH ADVISORY STATUS,
AND WATER QUALITY STANDARDS.

For each of the 104 chlorine-bleaching pulp and paper mills (one
mill is represented twice because it has two discharge pipes)
included in EPA's surface water risk assessment the attached matrix
provides the following information:

o A cancer risk estimate for 2,3,7,8-TCDD (dioxin). This
cancer risk estimate is based on modeling of effluent data
from the EPA/Industry Cooperative 104 Mill Study using a
bioconcentration factor (BCF) of 5,000 and average fish
consumption rate of 6.5 grams per day. These assumptions are
from EPA's 1984 Water Quality Criteria Document for 2,3,7,8-
TCDD. This information can be found in Appendix I of the
surface water risk assessment. It is the only information in
this matrix that can be found in the surface water risk
assessment. The risk assessment also includes several other
risk estimates based on alternative sets of assumptions.

o Whether or not the mill is on the list of facilities required
by Section 304(1l)(1l)(C) of the Clean Water Act due to
discharges of dioxin, and the status of the Individual Control
Strategy for each of those facilities. Section 304(1)
requires that States identify those waters that do not meet
State water quality standards for toxic pollutants entirely
or substantially due to point source discharges and to
identify the responsible point sources. The State must then
write an individual control strategy (ICS) for each of those
facilities, and EPA must approve or disapprove the ICS. An
ICS is defined as either a draft or final National Pollutant
Discharge Elimination System (NPDES) permit.

o Whether or not a fish consumption advisory is in-place
downstream of the mill due to dioxin contamination of fish.

o} The status of the adoption of the State water quality standard
for dioxin. The matrix includes values for water and fish
criteria or fish only criteria or both. Section 303(c) (2) (B)
of the Clean Water Act requires States to adopt water quality
criteria for all toxic pollutants of concern in the State.

The mills appear in order according to cancer risk, starting with
the highest cancer risk.

10
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MATRIX 81 TCDD RISK ESTIMATES, §304(1) STATUS, FISH ADVISORY STATUS, AND WATER 9/19/90
QUALITY STANDARDS INFORMATION
SECTION 304(1) OF THE CHA RATER QUALITY STANDARDS (d)
CANCER =  ==——--—mmmmmmmmmmmmmmmee - FISH =  -—---e-ommcrmmmmm e
RISK ON Ics ADVISORY WATER & FISH FISH ONLY
COMPANY CITY, ST (TCDD )(a) LIST STATUS (b) IN-PLACE (c) CRITERIA (ppq) CRITERIA (ppq) STATUS
xInternational Paper Co. Georgetown, SC 2 x 107 X APPROVED X 1.2 PROPOSED
#*Union Camp Corp. Franklin, VA 2 x 107 X PENDING 1.2 . ADOPTED
*Buckeye Cellulose Perry, FL 2 x 107 0.013 0.014 PROPOSED
*HWeyerhaeuser Co. "~ Plymouth, NC 2 x 107 X APPROVED X 0.013 0.014 ADOPTED
*Westvaco Corp. Covington, VA 1 x 107 X 1.2 ADOPTED
Georgia-Pacific Corp. Palatka, FL 6 x 107 X APPROVED 0.013 0.014 PROPOSED
International Paper Co. Moss Point, MS 3 x 10~ (e) X APPROVED
Temple-Eastex, Inc. Evadale, TX 3 x 107 X APPROVED 0.5 0.3 EXPECTED
Champion International Cantonment, FL 2 x 107" (f) X APPROVED 0.013 0.014 PROPOSED
Champion International Canton, NC 2 x 107 X APPROVED bd 0.013 0.014 ADOPTED
Georgia-Pacific Corp. Crosset, AR 2 x 107 X APPROVED 1.36 - PROPOSED
International Paper Co. Texarkana, TX 2 x 107 X APPROVED 0.5 0.3 EXPECTED
International Paper Co. Jay, ME 1 x 107 X PENDING X 0.013 0.014 ADOPTED
Boise Cascade Corp. Rumford, ME 1 x 107 X PENDING X 0.013 0.014 ADOPTED
St. Joe Paper Co. Port St. Joe, FL 1 x 10™ (e) X APPROVED 0.013 0.014 PROPOSED
Boise Cascade Corp. Deridder, LA 1 x 10° X APPROVED
Simpson Paper Co. Anderson, CA 1 x 10” X PENDING X 0.0039 ADOPTED
Simpson Paper Co. Fairhaven, CA 1 x 10° X PENDING 0.0039 ADOPTED
Weyerhaeuser Co. Cosmopolis, WA 1 x 10° X PENDING EXPECTED
Weyerhaeuser Co. . Everett, WA 1 x 10° X PENDING EXPECTED
Brunswick Pulp and Paper Brunswick, GA 9 x 107 7.2 ADOPTED
Leaf River Forest Prod. New Augusta, MS 9 x 107 X APPROVED X
Weyerhaeuser Co. New Bern, NC 9 x 10° X APPROVED 0.013 0.014 ADOPTED
Ketchikan Pulp & Paper Ketchikan, AK 9 x 10° 0.013 0.014 ADOPTED
ITT-Rayonier, Inc. Hoquiam, WA 8 x 10° X PENDING EXPECTED
International Paper Co. Ticonderoga, NY 7 x 107 X PENDING X (h) 1.0 ADOPTED
P.H. Glatfelter Co. Spring Grove, PA 7 x 107 (£) X PENDING X 0.01 (T) ADOPTED
Louisiana Pacific Corp. Samoa, CA 7 x 10° X PENDING 0.0039 ADOPTED
Chesapeake Corp. West Point, VA 6 x 10° 1.2 ADOPTED
Champion International Houston, TX 6 x 10° (f) X APPROVED 0.5 0.3 EXPECTED
Mead Corporation Escanaba, MI 5 x 10° (f) X APPROVED X 0.014 (T) ADOPTED
Federal Paper Board Co. Riegelwood, NC 4 x 10° X APPROVED 0.013 0.014 ADOPTED
Nekoosa Papers, Inc. Nekoosa/Pt. Ed., NI & x 107 X APPROVED X 0.03 ADOPTED
Nekoosa Papers, Inc. Ashdown, AR 4 x 107 X APPROVED X 1.36 PROPOSED
Alaska Pulp Corp. Sitka, AK 4 x 10° (f) 0.013 0.014 ADOPTED

Mills below which consumption of fish is predicted to cause liver damage
2378-TCDD only; based on effluent data from 104 Mill Study and EPA's 1984 Water Quality Criteria Document for Dioxin which assumes a

bioconcentration factor of 5000 and a consumption rate of slightly less than 2 quarter-pound meals per month)

water quality standards for toxic pollutants and write an Individual Control Strategy (ICS) for each.)

Please note that all mills do not require advisories.)

dioxin not detected in effluent; risk calculated using one-half of the detection limit)
model input data on receiving water flow or effluent dioxin concentrations not quantifiable)

(b =

(c = as of August 14, 1990.

(d = as of August 21, 1990)

(e = mill discharges to a POTNW)
(£ =

(g =

th =

contaminantion. )

(T = derived by Translator Procedure)

X X X x X

xX X X

Section 304(1) of the Clean Water Act (Toxic Hot Spots Program) requires states to list those facilities contributing to violations of

fish consumption advisory is in effect for these waters due to contaminants other than dioxin, and/or the potential for unidentifed
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MATRIX %1

COMPANY

HWestvaco Corp.

Appleton Papers, Inc.
Kimberly-Clark Corp.
Bowater Corp.
International Paper Co.
Champion International
Scott Paper Co.
Penntech Papers, Inc.
Container Corp. of Amer.
Boise Cascade Corp.
International Paper Co.
Gulf States Paper Corp.
International Paper Co.
James River Corp.
ITT~Rayonier, Inc.
Boise Cascade Corp.
Mead Corp.

Consolidated Papers, Inc.
ITT-Rayonier, Inc.
James River Corp.
Champion International
ITT-Rayonier, Inc.
Gilman Paper Co.
Georgia-Pacific Corp.
Scott Paper Co.

James River Corp.
Federal Paper Board Co.
Alabama River Pulp
Potlatch Corp.

Lincoln Pulp and Paper
Scott Paper Co.

Bowater Corp. -

Champion International
Potlatch Corp.

Union Camp Corp.

Pope & Talbot, Inc.
Boise Cascade Corp.
Mead Corporation

Mills below which

CITY, ST

Luke, MD

Roaring Springs, PA

Coosa Pines, AL
Catawba, SC

Pine Bluff, AR
Lufkin, TX
Westbrook, ME
Johnsonburg, PA
Brewton, AL
Jackson, AL
Mobile, AL
Demopolis, AL
Selma, AL
Butler, AL
Jesup, GA

Int'l Falls, MN
Chillicothe, OH
Wisc. Rapids, WI
Port Angeles, HA
Berlin, NH
Courtland, AL

Fernandina Beach, FL

St. Marys, GA
Woodland, ME
Hinckley, ME
0ld Town, ME
Augusta, GA
Claiborne, AL
Lewiston, ID
Lincoln, ME
Mobile, AL
Calhoun, TN
Quinnesec, MI
Cloquet, MN
Eastover, SC
Halsey, OR
Wallula, WA
Kingsport, TN

consumption of fish is

9/19/90
SECTION 304(1) OF THE CHA WATER QUALITY STANDARDS (d)
CANCER  ———=———m—mmemmmmmmee FISH @ s e oo
RISK ON ICS ADVISORY WATER & FISH FISH OMLY
(TCDD )(a} LIST STATUS (b) IN-PLACE (c) CRITERIA (ppq) CRITERIA (ppq) STATUS
3 x 10° (e) X 1.2 ADOPTED
3 x 10° (f) 0.01 (T) ADOPTED
3 x 107 X  APPROVED 1.2 ADOPTED
3 x 10° X  APPROVED 1.2 PROPOSED
3 x 10° X  APPROVED X 1.36 PROPOSED
3 x 10 (f) X  APPROVED 0.5 0.3 EXPECTED
2 x 10° X  PENDING ¥ 0.013 016 ADOPTED
2 x 10° X  PENDING 0.01 (T) ADOPTED
2 x 107 1.2 ADOPTED
2 x 10° 1.2 ADOPTED
2 x 10° 1.2 ADOPTED
2 x 10° 1.2 ADOPTED
2 x 10° 1.2 ADOPTED
2 x 10° 1.2 ADOPTED
2 x 107 7.2 ADOPTED
2 x 10° X  APPROVED X 0.00051 (T) PROPOSED
2 x 107° (f) X  PENDING 0.13 0.14 ADOPTED
2 x 10° (f) X  APPROVED X 0.03 ADOPTED
2 x 10° EXPECTED
1 x 107 X  PENDING X 1.0 ADOPTED
1 x 10° 1.2 ADOPTED
1 x 10° 0.013 0.01¢ PROPOSED
1 x 107° (f) 7.2 ADOPTED
9 x 10° X  APPROVED 0.013 0.014 ADOPTED
9 x 10° X  APPROVED X 0.013 0.014 ADOPTED
8 x 10 X  PENDING X 0.013 0.014 ADOPTED
8 x w: 7.2 ADOPTED
7 x 10 1.2 ADOPTED
7 x 107 X  APPROVED 0.013 0.014 EXPECTED
6 x 107 X  PENDING X 0.013 0.014 ADOPTED
6 x 107 1.2 ADOPTED
6 x 10° (f) X PENDING 1.0 PROPOSED
6 x 10 X APPROVED 0.016 (T) ADOPTED
6 x 107 (e) 0.00051 (T) PROPOSED
5 x 107 1.2 PROPOSED
5 x 107 X  PENDING 0.013 0.014 ADOPTED
5 x 10° X  PENDING EXPECTED
4 x 107 X  APPROVED 1.0 PROPOSED

predicted to cause liver damage

bioconcentration factor of 5000 and a consumption rate of slightly less than 2 quarter-pound meals per month)

water quality standards for toxic pollutants and write an Individual Control Strategy (ICS) for each.)

* =

ta =

(b =

{c = as of August 14, 1990,
(d = as of August 21, 1990}
(e = mill discharges to a POTW)
(f =

(g =

(h =

contamination.)
(T =

derived by Translator Procedure)

Please note that all mills do not require advisories.)

dioxin not detected in effluent; risk calculated using one-half of the detection limit)
model input data on receiving water flow or effluent dioxin concentrations not quantifiable)
fish consumption advisory is in effect for these waters due to contaminants other than dioxin, and/or the potential for unidentifed

2378-TCDD only; based on effluent data from 104 Mill Study and EPA's 1984 HWater Quality Criteria Document for Dioxin which assumes a

Section 304(1) of the Clean Water Act (Toxic Hot Spots Program) requires states to list those facilities contributing to violations of
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MATRIX &1 9/19/90

SECTION 304(1) OF THE CHA WATER QUALITY STANDARDS (d)

CANCER ————re-remmcc—cmmc e FISH @ =  —--mmmmemmmmremmccm e

RISK ON ICS ADVISORY WATER & FISRH FISH ONLY EPA
COMPANY CITY, ST (TCDD )(a} LIST STATUS (b) IN-PLACE (c) CRITERIA (ppq) CRITERIA (ppq) STATUS APPROVED
James River Corp. Green Bay, WI 4 x 107 0.03 ADOPTED X
Pentair, Inc. Park Falls, WI 4 x 107 (£} 0.03 ADOPTED X
Buckeye Cellulose Oglethorpe, GA 3 x 10° (f) 7.2 ADOPTED
Weyerhaeuser Co. Rothchild, WI 3 x 10° 0.03 ADOPTED X
Finch & Pruyn & Co., Inc. Glen Falls, NY 2 x 10°¢ (£) X th) 1.0 ADOPTED X
Stone Container Corp. Panama City, FL 2 x 10° (e) X APPROVED 0.013 0.014 PROPOSED
Badger Paper Mills, Inc. Peshtigo, WI 2 x 10° (e) 0.03 ADOPTED X
Georgia-Pacific Corp. Bellingham, WA 2 x 107 (f) X PENDING EXPECTED
Scott Paper Co. Muskegon, MI 1x 10° (e)(f) 0.014 (T) ADOPTED X
Badger Paper Mills, Inc. Peshtigo, HI 1 x 10 0.03 ADOPTED X
HWausau Paper Mills Co. Brokaw, WI 1 x 107 (£ 0.03 ADOPTED X
Stone Container Corp. Missoula, MT 8 x 107 0.013 0.014 ADOPTED X
James River Corp. St. Francesv'l, LA 7 x 107 X APPROVED
Procter & Gamble Co. Mehoopany, PA 4 x 107 (f) 0.01 (T) ADOPTED X
International Paper Co. Natchez, MS 4 x 107
Kestvaco Corp. Wickliffe, KY 3 x 107 0.013 0.014 ADOPTED
James River Corp. Clatskanie, OR 3 x 107 X APPROVED 0.013 0.014 ADOPTED X
HWeyerhaeuser Co. Longview, WA 3 x 107 X PENDING EXPECTED
Willamette Industries Hawesville, KY 1 x 107 (f) 0.013 0.014 ADOPTED
James River Corp. Green Bay, WI 1 x 107 (e)f) 0.03 ADOPTED X
Boise Cascade Corp. St. Helens, OR 1 x 107 (e) X APPROVED 0.013 0.014 ADOPTED X
Longview Fibre Co. Longview, HA 8 x 107 (f) X PENDING EXPECTED
Potlatch Corp. McCGhee, AR 4 x 107 (e} X APPROVED 1.36 PROPOSED
International Paper Co. Erie, PA not avail. (e)lig) 0.01 (T) ADOPTED X
Georgia-Pacific Corp. Zachary, LA not avail. (g) X APPROVED
International Paper Co. Bastrop, LA not avail. (g) X APPROVED X
Simpson Paper Co. Pasadena, TX not avail. (g) 0.5 0.3 EXPECTED
Stone Container Corp. Snowflake, AZ not avail. (g) X PENDING 0.01 EXPECTED
Gaylord Container Corp. Antioch, CA not avail. (g) X PENDING 0.0039 ADOPTED X
James River Corp. Camas, WA not avail. (g) X PENDING EXPECTED
Scott Paper Co. Everett, WA not avail. (g) X PENDING EXPECTED
Simpson Paper Co. Tacoma, WA not avail. (g) X PENDING EXPECTED

Mills below which consumption of fish is predicted to cause liver damage

x
nou

(a 2378-TCDD only; based on effluent data from 104 Mill Study and EPA's 1984 Water Quality Criteria Document for Dioxin which assumes a
bioconcentration factor of 5000 and a consumption rate of slightly less than 2 quarter-pound meals per month)

(b = Section 304(1) of the Clean Water Act (Toxic Hot Spots Program) requires states to list those facilities contributing to violations of
water quality standards for toxic pollutants and write an Individual Control Strategy (ICS) for each.)

(c = as of August 14, 1990. Please note that all mills do not require advisories.)

(d = as of August 21, 1990)

(e = mill discharges to a POTW)

(f = dioxin not detected in effluent; risk calculated using one-half of the detection limit)

(g = model input data on receiving water flow or effluent dioxin concentrations not quantifiable)

(h = fish consumption advisory is in effect for these waters due to contaminants other than dioxin, and/or the potential for unidentifed
contamination.)

(T = derived by Translator Procedure)
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wEPA Environmental News

EPA RELEASES RISK ESTIMATES FOR EATING DIOXIN-CONTAMINATED FISH
Sean McElheny (202) 382-4387

Monday, September 24, 1990

The U.S. Environmental Protection Agency today released
estimates of lifetime cancer risks, at levels of concern, for
consumers of dioxin-contaminated fish taken from waters down=- -
stream of 20 chlorine-bleaching pulp and paper mills that dis-
charge dioxin.

These mill-by-mill risk estimates are part of a comprehen-
sive Dioxin-in-Paper Integrated Risk Assessment. The Agency
released a summary of this risk assessment on April 30, 1990,
when it announced its plans to reduce the dioxin risks associated -
with the chlorine-bleaching pulp and paper industry. All of the
key findings in the assessment were included in the summary,
except for the mill-specific risk numbers announced today.

The study results are presented as the estimated risk of
cancer incidence during the lifetime of the exposed individual.
For these risk estimates, reasonable worst-case characterizations
were used. Study results indicate that dioxin levels downstream
from the 20 mills may be high enough to pose an increased cancer
risk greater than one in 10,000 to average consumers of fish
caught below the mills. The estimated cancer risk is potentially
greater for avid sports fishermen and subsistence level fishermen
because their consumption of fish is generally higher than that
of average consumers. There are a total of 104 pulp and paper
mills that discharge dioxin. (For more information on risks from
all 104 mills, see attachments.)

"EPA suggests that states consider imposing fish consumption
advisories or start site-specific monitoring programs at all
streams that have a projected risk as high as one in ten thousand
or greater," said Deputy EPA Administrator Henry Habicht. '"These
risks levels will come down as EPA and states impose more strin-
gent permit limits and mills reduce dioxin discharges." (See
attached list for mills for which fishing advisories already are
in place.)

R-158 (more)



-2

States should consider all data available to them in decid-
ing whether fishing advisories or monitoring programs may be
appropriate.

All risk estimates in the assessment are based on consump-
tion of fish--such as catfish, suckers, squawfish and bass--that
spend their entire lifetime in the vicinity of a mill and conse-
quently accumulate greater concentrations of dioxin in their
tissue. The risk estimates do not apply to migratory fish, such
as salmon, that spend a short portion of their lives in these
waters.

EPA and states are issuing, on an expedited basis, was-
tewater discharge permits that limit dioxin discharges from
chlorine-bleaching pulp and paper mills. These National Pol-
lutant Discharge Elimination System permits will ensure that mill
discharges achieve the more stringent of either water-quality-
based effluent limits, or technology-based limits (that is, based
on the capability of existing technology). Many of these permits
also include requirements for mills to make process changes
and/or product substitutions to reduce the use of chlorine by
certain dates.

Permits to limit dioxin discharges are being issued for
about 66 mills on an expedited basis where water quality problems
due to dioxin have been identified through EPA and state efforts
to locate toxic hot spots. Most of these permits will be issued
by February 1991. Permits for 18 of the 20 mills with projected
risk of one-in-ten thousand or greater are included in this
group. Under these permits, mills will be required to meet
water-quality-based limits for dioxin no later than June 1993.
Permits for the other two high-risk mills will be revised to
include dioxin limits within the next year. Permits with dioxin
controls for the remaining chlorine-bleaching pulp and paper
mills will be issued over the next few years as existing permits
for these mills expire.

EPA also is developing national industrial effluent limit
guidelines and standards to reduce dioxin contamination and total
chlorinated organics from the manufacture of bleached paper
products. These standards, based on the best available, economi-
cally achievable technologies, are expected to focus on changes
in the bleaching process so as to prevent the formation of
dioxin. EPA plans to issue proposed standards in 1993 and final
standards in 1995. These standards will be used in subsequent
rounds of permit revisions for pulp and paper mills and are
expected to reduce dioxin contamination in sludge and pulp as
well as wastewater.

"The overall risk of dioxin to human health and aquatic

R-158 (more)
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systems requires the precautionary actions we are taking, even
though the scientific basis for estimating dioxin cancer risk and
the mill-based specific risk numbers themselves may be changing,"
said Habicht.

EPA is proposing a dioxin pollution prevention initiative
that will involve other federal agencies, states, industry,
environmental groups and the international regulatory community.
The purpose of the initiative is to accelerate pollution reduc-
tion through industrial process modifications and chlorine
substitutes. Many of the 104 mills already have reduced dioxin
discharges through such changes; some have achieved significant
reductions. The initiative will include an exchange with Canada,
West Germany, Sweden and other nations of technology transfer
projects and public information efforts.

The full Dioxin-in-Paper Integrated Risk Assessment is
available. That document is the result of a cooperative effort
among EPA, the Food and Drug Administration and the Consumer
Product Safety Commission to estimate the risks posed by dioxin
associated with the chlorine-bleaching of pulp and paper. The
risk assessment was the technical foundation for EPA's April 30
announcement.

The risk assessment is a scientific support document. It
estimates dioxin risks from pulp and paper mill effluent, pulp
and paper mill sludge, food contact papers and body contact
papers. It also includes risks to wildlife and occupational
risks.

The risk assessment is supported by 12 studies. The surface

water risk assessment that contains the mill-specific risk
calculations is one of these studies.

R-158



Mills Below Which Consumption of Tish is

Predicted to Result in Individual Cancer Risk

Exceeding 10°* Based on Effluent Modeling

Assuming a 5,000 BCF

Mill
Boise Cascade
International Paper
Westvaco Corp.
Union Camp
Georgia-Pacific
St. Joe Paper
International Paper
Leaf River Forest
Champion International
Weyerhaeuser
International Paper
Buckeye Cellulose’
Georgia~Pacific
Boise Cascade
International Paper
Temple-Eastex
Simpson Paper
Simpson Paper
Weyerhaeuser
Weyerhaeuser

Mill I .

Rumford, ME

Jay, ME
Covington, VA
Franklin, VA
Palatka, FL

Port St. Joe, FL
Moss Point, MS

New Augusta, MS .

Canton, NC
Plymouth, NC
Georgetown, SC
Perry, FL
Creosset, AR
Deridder, LA
Texarkana, TX
Evadale, TX
Anderson, CA
Fairhaven, CA
Everett, WA
Cosmopolis, WA

Advisory ..

In-Place

Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
Yes
No
No
No

'Estimates based on 2,3,7,8-TCDD only, 6.5 grams/day fish
consumption, 5,000 tish filet bioconcentration factor, and EPA

cancer slope factor of 1.6 x 10° (pq/kg-day)'

2gased on dioxin detected in effluent collected during 1988
EPA/Paper Industry dioxin effort.

‘Mills below which consumption of fish predicted to cause liver

damage.



INFORMATION ABOUT MATRIX OF 104 PULP AND PAPER MILLS, RISK ESTIMATES,

SECTION 304(l) STATUS, FISH ADVISORY STATUS,
AND WATER QUALITY STANDARDS.

For each of the 104 chlorine-bleaching pulp and paper mills (one
mill is represented twice because it has two discharge pipes)
included in EPA's surface water risk assessment the attached matrix
provides the following information:

o

A cancer risk estimate for 2,3,7,8-TCDD (dioxin). This
cancer risk estimate is based on modeling of effluent data
from the EPA/Industry Cooperative 104 Mill Study using a
bioconcentration factor (BCF) of 5,000 and average fish
consumption rate of 6.5 grams per day. These assumptions are
from EPA's 1984 Water Quality Criteria Document for 2,3,7,8-
TCDD. This information can be found in Appendix I of the
surface water risk assessment. It is the only information in
this matrix that can be found in the surface water risk
assessment. The risk assessment also includes several other

" risk estimates based on alternative sets of assumptions.

Whether or not the mill is on the list of facilities required
by Section 304(1l)(1l)(C) of the Clean Water Act due to
discharges of dioxin, and the status of the Individual Control
Strategy for each of those facilities. Section 304(1)-
requires that States identify those waters that do not nmeet
State water quality standards for toxic peollutants entirely
or substantially due to point source discharges and to
identify the responsible point sources. The State must then
write an individual control strategy (ICS) for each of those
facilities, and EPA must approve or disapprove the ICS. An
ICS is defined as either a draft or final National Pollutant
Discharge Elimination System (NPDES) permit.

Whether or not a fish consumption advisory is in-place
downstream of the mill due to dioxin contamination of fish.

The status of the adaoption of the State water quality standard
for dioxin. The matrix includes values for water and fish
criteria or fish only criteria or both. Section 303(c) (2) (B)
of the Clean Water Act requires States to adopt water quality
criteria for all toxic pollutants of concern in the State.

The mills appear in order according to cancer risk, starting with
the highest cancer risk.
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Mills below which consumption of fish is predicted to cause liver dmmage
2378-TCDO only) based on effluent data from 104 Mill Study and EPA’s 1984 Nater Quality Criteria Documeat for Dioxin sliich sswames 8

bioconcentration factor of 5000 and a consumption rate of slightly less than 2 quarter-pound meals per nonth)

uater quality standards for toxic pollutants and write an Individual Control Strategy (ICS) for esch.)

tbh =

(c = as of August 14, 1990.

(d = as of August 21, 1990)

(e = mill discharges to a POIN)
(f =

tg =

th =

contamination.)
(T =

.ved by Translator Procedure)

Please note that all mills do not require advisories.)

dioxin not detected in effluents risk calculated using one-half of the detection limit)
mode]l input data on receiving water flow or effluent dioxin concentrations not quantifiable)
fish consumption advisory is in effect for these waters dua to contaminants other than dioxin, ahd/or the potwntial for ewidentifes

TRIX 81 9/19/90
SECTION 304(1) OF THE CMA ‘ WATER QUALITY STANDARDS (d)
CANCER = =-——==---cem—ceccemcne—o FISH 3 —ecmemmom oo
RISK OoN Ics ADVISORY NATER 8 FISH FISM OMLY EPA
COMPANY cITY, ST (TCOD M a) LIST STATUS (b) IN-PLACE (c) CRITERIA (ppq) CRITERIA (ppq !} STATUS APPROVE
James River Corp. Green Bay, WI % x 107 0.03 ADOPTED X
Pentair, Inc. Park Falls, NI % x 10 (f) 0.03 ADOPTED X
Buckeye Cellulose Oglethorpe, GA 3 x 30° (f) 7.2 ADOPTED
Heyerhaouser Co. Rothchild, NI 3 x 10 0.03 ADOPTED x
Finch 8 Pruyn & Co., Inc. Clen Falls, WY 2 x 10° (f) X th) 1.0 ADOPTED X
Stone Contaimer Corp. Panama City, FL Zx 10 (e} X  APPROVED 0.013 0.014 PROPOSED
Badger Paper Mills, Inc. Peshtigo, NI 2 x 10% te) 0.03 ADOPTED X
Georgia-Pacific Corp. Bellingham, MA 2 x 10° (f) X PENDING EXPECTED
Scott Paper Co. Muskegon, NI I x 310 (elf) 0.014 (T) ADOPTED X
Badger Paper Mills, Inc. Peshtigo, NI 1 x 10° 0.03 ADOPTED X
Hausau Paper Mills Co. Brokaw, NI 1 x 10° (f) 0.03 ADOPTED X
Stone Container Corp. Missoula, MT 8 x 107 0.013 0.014 ADOPTED X
James River Corp. St. Francesv'l, LA 7 x 10’ X  APPROVED
Procter & Gamble Co. Mehoopany, PA 4 x 107 (£ 0.01 (T) ADOPTED X
International Paper Co. Natchez, NS 4 x 107
Hestvaco Corp. Wickliffe, KY 3 x 107 0.013 0.014 ADOPTED
James River Corp. Clatskanie, OR 3 x 10’ X APPROVED 0.013 9.016 ADOPTED X
Heyerhaeuser Co. Longview, WA 3 x 30° X PENDING EXPECTED
Hillamette Industries HKavesville, KY 1 x 307 (f) 0.013 9.016 ADOPTED
James River Corp. Croen Bay, NI 1 x 107 tekf) 0.03 ADOPTED X
Boise Cascade Corp. St. MHelens, OR 1 x 107 ced X  APPROVED 0.013 0.014 ADOPTED X
Longview Fibre Co. Longview, WA 8 x 10° (f) X reons EXPECTED
Potlatch Corp. NcGhee, AR & x 10° te) X  APPROVED 1.36 PROPUSED
International Paper Co. Erie, PA not avail. (elig) 6.01 (T) ADOPTED X
Georgla-Pacific Corp. Zachary, LA not avail. (g} X APPROVED
International Paper Co. Bastrop, LA not avail. (g) X  APPROVED X
Simpson Paper Co. Pasadena, TX not avail. (g) 0.5 6.3 EXFECTED
Stone Container Corp. Snouf lake, AZ not avail. (g) X reoms 0.0} EXPECTED
Gaylord Container Corp. Anmtioch, CA not avail. (g) X BB 0.003 ADOPTED b4
James River Corp. Camas, NA not avail. (g} X PENDING EXPECTED
Scott Paper Co. Everett, WA not avail. (g} X rODING EXPECTED
Simpson Paper Co. Tacoma, WA not avail. {(g) X. pPENDING EXPECTED

Section 304(1) of the Clean Mater Act (Toxic Hot Spots Program) requires states to list those facilities comiribeting to violations of



QUALITY

COMPANY

sInternational Paper Co.
#Union Camp Corp.
#Buckeye Cellulose
sWeyerhaesuser Co. -
siastvaco Corp.
Georgia-Pacific Corp.
International Paper Co.
Tenple-Eastex, Inc.
Champion International
Champion International
Georgia-Pacific Corp.
International Paper Co.
International Paper Co.
Boise Cascade Corp.
St. Joe Paper Co.
Boise Cascade Corp.
Simpson Paper Co.
Simpson Paper Co.
Weyarhaauser Co.
Heyerhaeuser Co. .
Brunswick Pulp and Paper
Leaf River Forest Prod.
Heyerhaeuser Co.
Ketchikan Pulp & Paper
ITT-Rayonier, Inc.
International Paper Co.
P.H. Glatfelter Co.
Louisiana Pacific Corp.
Chesapeake Corp.
Champion International
Head Corporation
Federal Paper Board Co.
Nekoosa Papers, Inc.
Nekoosa Papers, Inc.
Alaska Pulp Corp.

STANDARDS INFUKMAL11UN

CITY, ST

Georgetown, SC
Franklin, VA
Perry, FL
Plymouth, NC
Covington, VA
Palatka, FL
Moss Point, IS
Evadale, TX
Cantonment, FL
Canton, NC
Crosset, AR
Taxarkana, TX
Jay, ME ’
Rumford, ME
Port St. Joe, FL
Deridder, LA
Anderson, CA
Fairhaven, CA
Cosmopolis, HA
Everett, NA
Brunswick, GA
New Augusta, MS
New Bern, NC
Ketchikan, AK
Hoquiam, WA
Ticonderoga, NY
Spring Grove, PA
Samoa, CA

Hest Point, VA
Mouston, TX®
Escanaba, NI
Riegeluwood, NC

Nekoosa/Pt. Ed., NI

Ashdown, AR
Sitka, AK

SECTIONWG4(1) OF THE CHA aTer quaLtty stRsos (q)

CANCER @ -—-~=——emccrmeccccccccacaa- FISH @ ~emmmce oo
RISK OoN b (o ADVISORY WATER & FISH FISH ONLY

(TCDD M a) LIST STATUS (b) IN-PLACE (c) CRITERIA (ppq) CRITERIA (ppq) STATUS
2 x 107 X  APPROVED X 1.2 PROPOSED
2 x 10° X PENDING 1.2 ADOPTED
2 x 10° . 0.013 0.014 PROPOSED
2 x 107 X  APPROVED X 0.013 0.014 ADOPTED
1 x 10° X 1.2 ADOPTED
6 x 107 X  APPROVED 0.013 0.014 PROPOSED
3 x 10" te) X  APPROVED

3 x 107 X  APPROVED 0.5 0.3 EXPECTED
2 x 30” 1f) X  APPROVED 0.013 0.03¢ PROPOSED
2 x 10" X APPROVED X 0.013 0.016 ADOPTED
2 x 10" X  APPROVED 1.36 PROPOSED
2 x 107 X  APPROVED 0.5 0.3 EXPECTED
1 x 10” X PENDING X 0.013 0.014 ADOPTED
1 x 10" X  PENDING X 0.013 0.014 ADOPTED
1 x 10™ (e) X  APPROVED 0.013 0.014 PROPOSED
1 x 10 X  APPROVED

1 x 10" X  PEMDING X 0.0039 ADOPTED
1 x 10° X PENDING 0.0039 ADOPTED
1 x 10" X PEMDING EXPECTED
1 x 1o: X  PENDING EXPECTED
9 x 10 7.2 ADOPTED
? x 107 X  APPROVED X

9 x 10* X  APPROVED 0.013 0.014 ADOPTED
9 x 10°* 0.013 0.014 ADOPTED
8 x 10° X PENDING EXPECTED
7 x 10°* X PENDING X (h) 1.0 ADOPTED
7 x 10" (£) X PEMDING X 0.01 (T) ADOPTED
7 x 10: X PENDING 0.0039 ADOPTED
6 x 10 1.2 ADOPTED
6 x 10° () X  APPROVED 0.5 0.3 EXPECTED
5 x 10° (£) X  APPROVED X 0.016 (T) ADOPTED
4 x 10° X  APPROVED 0.013 0.01% ADOPTED
4 x 10°* X  APPROVED X 0.03 ADOPTED
4 x 10° X  APPROVED b 1.36 PROPOSED
4 x 10° () 0.013 0.014 ADOPTED

Mills below which consumption of fish is predicted to cause liver damage
2378-TCDD onlys based on effluent data from 104 Mill Study and EPA‘s 1984 Mater Quality Criteria Document for Dioxin which assumes a

bioconcentration factor of 5000 and a consumption rate of aslightly less than 2 quarter-pound meals per month)

-
-4
L

uater quality standards for toxic pollutants and write an Individual Control Strategy (ICS) for each.)

contaminantion.)

as of August 14, 1990.
as of August 21, 1990)
mill discharges to a POTN)
dioxin not detected in effluent) risk calculated using one-half of the detection limit)

model input data on receiving water flow or effluent dioxin concentrations not quantifiable)
fish consumption advisory is in effect for these waters due to gontaminants other than dioxin, and/or the potential for unidentifed

(T s derived by Translator Procedure)

Please note that all mills do not require advisories.!)

x x

xX X X

x X X

= Section 304(1) of the Clean Hater Act (Toxic Hot Spots Program) requires states to list those facilities contributing to violations of



COMPANY

Hestvaco Corp.
Appleton Papers, Inc.
Ximberly-Clark Corp.
Bouater Corp.
International Paper Co.
Champion International
Scott Paper Co.
Penntech Papers, Inc.

Container Corp. of Amer.

Boise Cascade Corp.
International Paper Co.
Gulf States Paper Corp.
International Paper Co.
James River Corp.
ITT-Rayonier, Inc.
Boise Cascade Corp.
Moad Corp.

Consolidated Papers, Inc.

ITT-Rayonier, Inc.
James River Corp.
Champion International
ITT-Rayonier, Inc.
Gilsan Paper Co.
Georgia-Pacific Corp.
Scott Paper Co.

Janes River Corp.
Federal Paper Board Co.
Alabana River Pulp
Potlatch Corp.

Lincoln Pulp and Paper
Scott Paper Co.
Bouwater Corp.

Chaapion International
Potlatch Corp.

Union Camp Corp.

Pope & Talbot, Inc.
Boise Cascade Corp.
Mead Corporation

CITY, ST

Luke, MD

Roaring Springs. PA

Coosa Pines, AL
Catawba, SC
Pine Bluff, AR
Lufkin, TX
Hestbrook, ME
Johnsonburg, PA
Brewton, AL
Jackson, AL
Mobile, AL
Demopolis, AL
Selaa, AL

‘Butler, AL

J.“'o GA

Int'l Falls, W
Chillicothe, OM
Hisc. Rapids, M1
Port Angeles, MHA
Berlin, MM
Courtland, AL

Fernandina Beach, FL

St. Marys, €GA
Noodland, ME
Hinckley, ME
Old Town, ME
Avugusta, GA
Claiborme, AL
Leviston, ID
Lincoln, ME
Mobile, AL
Calhoun, TH
Quinnesec, NI
Clogquet, M
Eastover, SC
Halsey, OR
Hallula, WA
Kingsport, ™

SECTION 304(1) OF THE ONA HATER QUALITY STAMDARDS (d)

CANCER = ~c-mcmmmmeecem—mcmcccccae FISH 3 ———mmccmemecccceccmceem e m oo
RISK on ) (> ADVISORY WATER 8 FISN FISH OMLY

(TCDD M a) LIST STATUS (b) IN-PLACE (c) CRITERIA (ppq) CRITERIA (ppyq) STATUS
3 x 10° (e) X 1.2 ADOPTED
3 x 10° 1f) 0.01 (T) ADOPTED
3 x 107 X  APPROVED 1.2 ADOPTED
3 x 10° X APPROVED 1.2 PROPOSED
3 x j0°* X  APPROVED X 1.3 PRDPOSED
3 x 10° (£ X  APPROVED 0.8 0.3 EXPECTED
2 x 10° X PEDING X 0.013 0.01e ADOPTED
2 x 10" X rENDING 0.01 (T) mm
2 x 10* 1.2

2 : 10° ).2 ADOPTED
2 x 10" 1.2 ADOPTED
2 x 10" 1.2 ADOPTED
2 x 10° 1.2 ADOPTED
2 x 10 1.2 ADOPTED
2 x 10" 7.2 ADOPTED
2 x 10* X  APPROVED X 0.00051 (T) PROPOSED
2 x 10 () X PEDDKC 0.13 0.16 ADOVTED
2 x 10* ¢« X  APPROVED X 0.03 ADOPTED
2 x 10® EXPECTED
1 x IO': X PENDING X 1.0 ADOPTED
1 x 10 1.2 ADOPTED
1 x 10° 0.013 0.014 PROPOSED
1 x 10° (1) 7.2 ADOPTED
?* x 30° X APPROVED 0.013 0.016 ADOPTED
?x 10° X  APPROVED X 0.013 9.014 ADOPTED
8 x 10°* X PEMDING X 0.013 0.016 ADOPTED
8 x )0 : 7.2 ADOPTED
7 x 10° 1.2 ADOPTED
7 x 10 X  APPROVED 0.013 0.014 EXPECTED
6 x 10° X PENDING X 0.013 0.014 ADOPTED
¢ x 10° : 1.2 ADOPTED
6 x 30 (f) X rENDING 1.0 PEOPUSED
¢ x 10° X  APPROVED 0.01s8 (T) ADOPTED
¢ x 10°¢ te) 0.00053 (T) - raprased
5 x 10 1.2 PROVOSED
5 x 10 X PENDING 0.013 0.014 ADOPTED
s x 10" X rENDING EXPECTED
6 x 10° X  APPROVED 1.0 PROPOSED

» = Hills below which conswmption of fish is predicted to csuse liver damage ]
ta = 2378-TCDD only; based om effleent data from 106 Nill Stedy and EPA's 1964 Mater Quality Criteria Docwment for Dioxia shifh sss@mes »
bioconcentration factor of 5000 and a consumption rate of slightly less tham 2 quarter-pound meals per moath)
(b = Section 304(1) of the Clean Mater Act (Toxic Not Spots Program) requires states to list those facilities contributisg to violations of
water quality standards for toxic pollutants and write an Individual Control Strategy (1ICS) for each.)

{c = as of August 16, 1990.

(d = as of August 21. 1990)

te = mill discharges to a POTN)
tt =

lg =

th =

amination.)
1T =

cived by Translator Procedure)

Please note that all mills do not require advisories.)

dioxin not detected imn effluent) risk calculated using one-half of the detection limit)
model input data on receiving water flow or effluent dioxin concentrations not quantifiable)
h consuaption advisory is in effect for these waters due to contaminants other than dioxin, and/or the potential 191 Wmidentifed



ERRATA SHEET

Changes in results for the International Paper Co. mill in Texarkana, TX (TX000167) have been made based on comments received from EPA Region VI.
These comments were received after the final document had been reproduced.

EPA region VI indicated that this mill does not discharge throughout the entire year, but rather discharges intermittently from October to May.
Therefore, the receiving stream harmonic mean and 7Q10 flows used to calculate instream concentration (which were based on a year-round discharge)
were ‘incorrect. The revised Tables C-K which follow present the corrected results for the two samples taken from this mill using the revised

harmonic mean and 7Q10 flows (for the months October - May) for the receiving stream. These changes, which are relatively minor, have not resulted
in any changes to the main text of the document.

Errata Sheet for Table C.1

Raw Input Data
NFDES SAMPLEID COMPANY ciry GRP HARMONIC  7Q10 1SS ADJ ISS. PLANT TCDD 1COD TCDD TCOF TCOF TCOF
NUMBER | " 10 MEAN LW IN KILL IN RECG FLOW CONC. NON- LOAD CONC.  NON- LOAD
FLg\J Flg\l EFFLUENT WATERS (mgd) (ppg) OET- (kg/hr} (ppq) DET- (kg/hr)
(m°/hr.)  (m/hr.) (mg/1) (HARM ECY ECT
MEAN Q)
(mg/ 1)
1X0000167 MI9EC International Paper Co. Texarkana t 30603 4893 494.9 0.7 38.36 13 7.9-08 43 2.6E-07
1X0000167 MI9ECH International Paper Co. Texarkana 1 30603 4893 494.9 0.7 38.36 18 1.1£-07 44 2.7€-07
T y-The present. EXAMS 11 runs were made using an in-stream 1SS value of 9.6 mg/1, which s tha combined in-stream and effluent 1SS concentration. This value was used due to the calculation of harmonic
- mean flow for this mi1} using the sum of stream and plant flow. As described in Appendix B, Section B.2.2. of this report, if the mil] discharge exceeded 5% of the average stream flow at the
@111, then the mil) discharge flow was added to the area-adjusted stream flow values prior to calculating the harmonic mean. During earlier asseasments of this mill, EXAMS 11 failed to run using
the low instresm 7SS concentration that resulted from adjustment for annual harmonic mean flow. For these runs, an in-stresm 1SS concentration based on average snnual water flow was used (22
mg/1).
Errata Sheet for Appendix D.
In-stream Contaminant Concentrations in pg/1
COMPANY clry SAMPLEID  NPDES GRP TCOD TCDF | SIMPLE DILTUTION EXAMS
NUMBER 1D NON- NON- WATER COLUMN
OEY- DET-
ECT ECT TC0D TCDF TC0D TCOF
CONC. CONC. CONC. CONC.
International Paper Co. Texarkana MISEC Tx0000167 1 2.15€+00 7.10€+00 8.18E-01 7.05£+00
International Paper Co. Texarkana MI9EC) TX0000167 1 2.97E+00 7.26€+00 1.13E+00 7.21E400
Errata Sheet for Appendix E.
In-stream Contaminant Concentrations for Low (7Q10) Flow Conditions Calculated
by Siwple Dilution Only
COMPANY cly NPDES SAMPLEID GRP TCDD YCOF 1010 TC0D TCDF TEQ
NUMBER 1D NON- KON- FLQV CONC. CONC. CONC.
OET- OE%- (m”/hw} (pg/V)  (pg/1}  {pg/YV)
ECT  ECT
Internat fonal Paper Co. Texarkana TX0000167 M99EC 1 4893  7.18€+00 2.37E+01
. . 9.55€+00
internat fonal Paper Co. Texarkana TX0000167 M9I9EC! 1 4893  9.94E+00 2.43E+01 ].24E+01



COMPANY

International Paper Co.
International Paper Co.

COMPANY

International Paper Co.
International Paper Co.

COMPANY

International Paper Co.
International Paper Co.

cIry

Texarkana
Texarkana

clty

Texarkana
Texarkana

ciny

Texarkana
Texarkana

Errata Sheet for Appendix
Fish Filet Tissue Residue Levels (ng/kg)

SIMPLE DILUTION

SAMPLEID  NPDES GRP TCOD TCOF (TCDD BCF TO FILET~5,000
NUMBER ID NON- KON- |TCDF BCF TO FILET=1,950

DET- DET-

ECT ECT ]iCDD TCOF TEQ 1C0D TCOF TEQ 100
FILET FILET FILET FILET FILET FILET FILET
CONC. CONC. CONC. CONC. CONC. CONC. CONC.

N9IEC TX0000167 1
HI9ECL 10000167 1

Errata Sheet for Appendix 6

Average daily lifetime 95X Bicavailable Dose in mg/kg/day of 2378- ICDD and 2378-1COF as TEQ from Fish [ngestion

SAMPLEID  NPDES GRP TCOD TCDF |DOSE SIMPLE DILUTION DOSE FROM EXAMS W,
NUMBER 10 NON- NON- EXANS WATER CoLLMN

OEY- DET- |TCDD TC0D BCF=50,000, TCDD TCDD BCF=50, 000,
ECT ECT |BCF 1C0D,.BCF=1,950  BCF TCOD, BCF=1,950

FILET= FILET=

5,000, 5,000,

1COF, TCDF, A
1,950

1,950
26.5 @30 Q140 @6.5 9030 9 140
g/day g/day g/day g/day g/day g/day

HIsEC TX0000167 1§ 1.1E-09 4.
MISECE TX0000167 1 1.4E-09 6.

Errata Sheet for Appendix H.
Mil) Specific Dose (pg/kg/day) from Drinking Mater at Ingestion of 2 Liters per Day

SAMPLEID  NPDES GRP TCDD TCOF
NUMBER 1D NOR- NON-

SIMPLE DILUTION EXAMS WATER COLUMN

DET- DET- DRINKING WATER DOSES DRINKING WATER DOSES
ECT  €£CY
TCDD TCOF  TEQ 1CDD  TCDF  TEQ
M99EC 1X0000167 1 6.1E-11 2.0E-1 eE-11 2.3E-11 2.0E-10 4.4E-11
M99EC] TX0000167 1 8.56-11 2.1€-1 1E-10 3.26-11 2.1E-10 5.3E-11

TCDD BCF TO FILET=50,000 | TCOD BCF 10 FILET=5,000
TCOF BCF TO FILET=1,950 TCOF BCF 10 FILET=1,950

EXAMS WATER COLUMN

TCOD 8CF 10 FILET=50,000
TCOF BCF T0 FILEY=1,950

1CDD TCOF TEQ
FILET FILET FILET
CONC. CONC. CONC.

1.07€+01 1.3BE+D]1 1.21€+01 1.07€+02 1.38E+01 1.09E+02 4.09E+00 1.37€+01 5.46E+00 4.09E+01 1.37€+01 4.23E+01
1.49€+01 1.42E+01 1.63E+01 1.49E402 1.42E+01 1.50£+02 5.67€+00 ).41E+01 7.08E+00 5.67E+0) 1.41E+0) 5.81€+01



Errata Sheet foi Appendix I.
Ni11 Spectfic Unit Risk" from Fish Ingestton

SIMPLE DILUTION EXAMS WATER COLUMN
COMPANY crry SAMPLEID  NPDES GRP TCDD TCOF | ICOD FILET BCF-S,OOOZ TCDD BCF 10 FILET=50,000 1C0D FILET 8CF=5.0002 TCOD BCF 10 FILET=50,000
-KUMBER 1D NON- NON- | TCDF FILET BCF=1,950 ) TCDF BCF 10 F1LET=1,950 TCOF FILET BCF=1,950 | TCOF BCF 10 FILET=1,950

DET- DET-
ECY ECT TCOD  TEQ X TCOD 1C0D0  TEQ TCOD TEQ X TCOD | TCOD TEQ X TCDD 100 TEQ €00 TEQ X TC0D
RISK  RISK IN TEQ RISK  RISK RISK RISK IN TEQ | RISK RISK IN TEQ RISK  RISK RISK RISK N TEQ

6.5 6.5 930 @30 @140 @ 140 965 065 @30 930 @140 @ 140

g/day gq/day g/day g/day gq/day g/day g/day g/day g/day g/day g/day g/day
Internattonal Paper Co. Texarkana MI3EC 1x0000167 1} 1€-04  2¢-04 89 TE-03 TJE-03 3E-02 3E-02 99 6E-05 BE-05 75  3E-03 3E-03 1E-02 1E-02 97
International Paper Co. Texarksna M99EC) TX0000167 1 2E-04 2E-04 91 1E-02 9E-03 4E-02 4E-02 99 B8E-05 1E-04 80 4E-03 4E-03 2E-02 2£-02 98

L U.s. €PA weight-of-the-evidence classification “82" (US EPA. 1986a)

2 Recent laboratory evidence indicates that use of a BCF of 50,000 would more accurately reflect the uptake of 2378-1C0D by fish. Therefare, risk est{mates based on a fish filet BCF of 5,000 may underest imate
risks by an order of magnitude.

t’fran Sheet for Appendix J.
Mi1) Specific Unit Risk" from Drinking Mater Ingestion @ 2 Liters per Day

SIMPLE EXANS
DILUTION WATER COLUMN
COMPANY civy SAMPLEID  NPDES GRP TCOD TCOF ] TEQ X 1C0D | VEQ X TCDD

KUMBER ID NON- NON- | DRINK. RISK ORINK. RISK
DET- DET- | WATER IN TEQ | WATER IN TEQ
ECT ECT RISK  RISK RISK  RISK

International Paper Co. Texarkana MI9EC T1X0000167 1 L1E-05 75 7E-06 54
Internationa| Paper Co. Texarkana M99EC) 1X0000367 1 2E-05 80 BE-0B 61

Ly.s. gpa weight-of -the-evidence classif ication “B2" (US EPA, 1986a)

Errata Sheet for Appendix K.
Mi1) Specific Human Dose! from a Single 115 Gram 9/4 Pound) Fish Ingestion {in pg/ka/day) for Comparison with the
1C0D Health Advisory® for Protection fram Liver Effects

GRP TCOD TCOF SIMPLE DILUTION EXAMS WATER COLUMN
conpanY e SHPLEID :ﬁagzk 10 NON- NON- [BCF TO FILET BCF 10 FILET BCF T0 FILET BCF 10 FILET
DET- DEV- J1COD=5,000 1C0D=50, 000 1CD0=5,000 1C0D=50, 000
ECT ECT |TCOF=1,950 TCOF=1,950 TCOF=1,950 TCDF=1,950
TC00 TEQ 0D TEQ 00 TEQ 1C0D IEQ
DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE

. .4€+01 6.6E+0)
. H3g9EC 1x0000167 1 1.7€401 1.9€+Q1 1.7€+402 1.7E+02 6.4E+00 8.5E+00 6.4E+
::::::::::::: ::sz: gz. ::::::::: MISEC] 1X0000167 1 2.3E+01 2.5£+01 2.3E+02 2.3€+02 8.8E+00 1.1E+01 8.8E+01 9.1E+01

! Dose 1s the bioavatlable {95X} portion of exposure.
Health Advisory Level = 100 pg/kg/day.



