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Dissolved Oxygen T

From the information gathered, it appears doubtful that the Champion
discharge results in any significant changes in dissolved oxygen
concentrations downstream from the mil].

Color

Color is the most important factor in controlling the rate at which
Champion can discharge wastewater into the Clark Fork. Ninety-eight percent
of all measurements between July 1, 1984 and July 1, 1985 were at or below
the permit limit. The measurements exceeding that limit were all one
increment greater, and corrective actions were taken immediately,

Toxics

Ammonia and metals in the Champion wastewater discharge do not appear to
pose a toxic threat to the Clark Fork. Lack of information concerning resin
acids, bioaccumulated acids and sediment-bound acids precludes definite
conclusions, but an acute problem seems unlikely, Dissolved sulfides
possibly could be a localized problem under certain temperature and pH
conditions. Results from several biological tests did not indicate that
Champion's wastewater had a toxic affect on aquatic life when concentrations
were well above permit limits.

Algae and Aquatic Plants

Wastewater disposal under the provisions of the permit appears to have
little affect on algae and aquatic plants.

Macroinvertebrates

The species of macroinvertebrates found by the researchers indicated the
river is healthy. The DHES and Champion will continue to sample the Clark
Fork.

Aesthetics

The most noticeable problem is the appearance of foam, Although foam
caunot be directly attributed to Champion's discharge, steps are being taken
to reduce foaming agents in the effluent. Additionally, a number of reported
aesthetically unpleasing materials thought to be attributable to Champien,
proved to be common organic matter. Colored water from seepage appears in
the eight-mile mixing zone between the mill's discharge points and Huson.
However, Champion has committed itself .to a long-term program aimed at
reducing color. Investigations concerning complaints of bad tasting and
smelling fish proved inconclusive after two separate taste tests.

Groundwater
Some pollution of the shallow aquifer north of the Frenchtown Mill

property has occurred, but further studies will be required to determine the
extent of pollution.
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foothills and mountains, the deer species changes from whitetails to mule
deer.

There is a resident population of Canadian geese that nest in and
around Champion's ponds. Champion uses about 500 acres of ponds as part of
their wastewater treatment system, The same is true for a number of
different species of ducks. These lccal populations are supplemented in
the fall by numerous migrating birds heading south for the winter. Some of
the water fowl winter in the Missoula area, but most go south.

Common aquatic animals include beaver, muskrat and mink. Other small
mammals include squirrels, rabbits, rodents and porcupines. The area also
supports song birds and has the habitat for upland game birds such as
pheasants and ruffed grouse,

Birds of prey include eagles, which occasionally visit the area, but
are not known to nest, and Ospreys, which are found near the river,
according to the DFWP.

There are no known threatened or endangered species living in the
vicinity of the mill, although bald eagles have been periodically observed
in the area, according to DFWP.

The "Clark Fork River Fisheries Data Report™, prepared by the DFWP,
surveyed fish populations near Mjlltown, Missoula, Huson and Superior. The
surveys indicated that mountain whitefish were abundant, rainbow trout
common and westslope cutthroat, brown, brook and bull trout were all rare.
The report added that all but the bull trout were common in some
tributaries of the study area. MNorthern pike and largemouth bass were also
found, but not often. Squawfish and redside shiner were abundant, and
other common roughfish included the slimy sculpin, largescale sucker,
longnese sucker and longnose dace, according to the report.

More than 200 species of macroinvertebrate animals were collected by
the DHES and identified in a special study done for the DHES by Evan and
Susanna Hornig. The department sampled above and below the Frenchtown
Mill.

Tn some instances more than 60 different species were identified at a
single site. Broad classifications of macroinvertebrates found during the
sampling included, midges, mayflies, caddisflies and stomeflies, according
to the report. An analysis of this report appears in the Water Quality
Section.

VEGETATION COVER, QUANTITY AND QUATTTY

The native vegetation in the area of the mill is typical of river
bottomland throughout western Montana. The principal trees are cottonwood,
with individual trees or small stards of Pondercsa pine scattered here and
there. Typical shrubs include willows, wild rose and snowberry; grasses
would include bluebunch wheatgrass, Idaho fescue and Columbia needlegrass
and common forbs, lupine, varrow and arrowleaf balsamroot.

The proposed action should not effect terrestrial vegetation. Aquatic
vegetation is discussed in the water quality section of the FIS.
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WATER QUALITY, QUANTITY AND DISTRIBUTION

The Clark Fork River is a tributary of the Columbia River. It gathers
its waters from streams draining west-central Montana and sends them
westward into Idaho.

Due to the river basin's size and diverse tributaries, it is usually
subdivided into the upper Clark Fork and lower Clark Fork basins for
discussion purposes, with the division occurring at Milltown Dam, just east
of Missoula,

The Upper Clark Fork Basin drains about 6,000 square miles of
mountainous terrain, and includes all of Granite County, and portions ef
Powell, Missoula, Lewis and Clark, Deer Lodge and Silver Bow counties. The
Continental Divide forms the basin's northeastern, eastern and southern
borders, Most of the western border is the divide of the Sapphire
Mountains, and a portion of the northern border extends to the southern end
of the Mission and Swan Mountains. The Flint Creek Range and Garnet Range
lie within the basin.

The major drainages in the basin are the Clark Fork River and its
headwaters, Flint Creek, Rock Creek, the Blackfoot River, and the Little
Blackfoot River.

The lower basin is characterized by a broad, flat valley which narrows
to a steep-walled valley as it enters Idaho. This area includes most of
Lake County, all of Sanders, Mineral and Ravalli counties, and portions of
Missoula and Flathead Counties. Major tributaries of the lower mainstem
Clark Fork include the Bitterroot River and Flathead River,

Below Milltown Dam, the river discharges about two million acre-feet
of water a year into the Missoula Valley, with the Bitterroot River adding
another 1.75 million acre-feet.

The Clark Fork has been severely stressed in the past. Mining in
several areas in its upper reaches greatly affected water quality, however
not all of those problems have been solved or controlled. There continues
to be a number of sources of water quality degradation along the river, but
the "point source" discharges are controlled by state law.

In the Missoula area, three of the major potertial sources of
contamination to the river are historic metal deposits upstream from the
Milltown Dam, the Missoula wastewater treatment plant (WWTP) and wastewater
discharged from the Champion International Mill,

The state has classified the cuality of water in the Clark Fork as B-1
from the Missoula area downstream into Idaho. This designation indicates
that the water is suitable for drinking, culinary and food processing
purposes after adequate treatment equal to coagulation, sedimentaticn,
filtration, disinfection and anv additional treatment necessary to remove
naturally present impurities. It is alsc acceptable for bathing, swimming,
recreation, the growth and propagation of salmonoid fish (trout), waterfowl
and furbearers, and for agriculture and industrial use.
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estimates that the present 508 acres of storage ponds will seep about 11.5
mgd when the ponds are full.

A mechanical clarifier was placed ahead of the ponds in 1970 to remove
some of the suspended solids. A dredge had also been utilized in the ponds
to try to improve seepage. In 1973 and 1974 a consultant for Champion
performed tests to determine the feasibility of rapid infiltration. The
tests revealed that the soil was porous enough and the depth to
groundwater far enough to enable high rates of wastewater infiltration,
thus achieving effective treatment,

The process of rapid infiltration involves adding wastewater to a
natural gravel basin and allowing the basin to drain and dry. After it is
dry, the basin is not used for a period of time to allow for action by
aerobic bacteria (bacteria that need oxygen) teo decompose the organic
natter left behind and enable the so0il to regain some infiltration
capacity. The cycle of adding wastewater, draining and drying takes from
one to four weeks to complete. About 120 acres of rapid infiltration ponds
were constructed. A maximum of 3,400 million gallons (63 percent of the
wastewater flow) was disposed of by this means in the one-year period from
July 1, 1976 to June 30, 1977. During the same period in 1984-1985, this
had dropped to 14 percent of the wastewater flow, due to basins clogging
and losing their infiltration capacity. This means of treatment will
remove all of the suspended solids, essentially all of the remaining BCD
and greater than 75 percent of the color. The best land for rapid
infiltration has already been used. The present rapid infiltration area
encompasses 90 acres.

7

During 1974 a system of aerated stabilization basins was added. This
system consists of two ponds that retain wastewater a total of about eight
days. Twelve 150 horsepower aerators are used. Nutrients in the form of
phosphorus and nitrogen compounds are added to improve the biological
efficiency of the basins and to stabilize the organic materials. The
aerated ponds and subsequent ponding remove greater than 85 percent of the
BOD and iittle of the color before the wastewater is subject to rapid
infiltratien, seepage or direct discharge. Treatment provided by the
aerated system alsc substantially reduces the foaming tendency of the
wastewater. -

Figure | shows the existing wastewater svstem.

Table ! shows the amount of water disposed of by various means and the
estimated amount of BOD and total suspended solids (TSS) reaching the river
each year,

Figure 2 shows the amount of water that has been discharged to the
grecundwater through rapid infiltration.

As rapid infiltration has declined, seepage from the storage ponds has
increased since these ponds are again being fully utilized. However as
rapid irfiltration and seepage from the storage ponds further decrease over
time, a greater direct discharge can be expected. ™
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Table 1. Annual Wastewater Effluent Discharge from Champion Mill to Clark ™

Fork River* (Source: Champion's Annual Data Summary)
p b

Direct Rapid Pond Seepage
Year#*#* Discharge Infiltration & Evaporation BOD TSS
84/85 2,17 0.78 2,59 1.46 1.52
83/84 1.81 1.16 3.05 1.i3 1.45
82/83 1.62 1.35 2,37 1.22 2.02
81/82 1.90 1.52 1.50 1.67 1.85
80/81 1.26 1.99 1.68 2,02 .99
79/80 1.67 2,40 1.13 0.70 .77
78/79 0.69 2,79 1.56 0.37 0.21
77/78 0.84 2.56 1.35 . 0.62 0.76
76/77 0.23 3.42 1.62 0.32 0.18
75/76 1.91 1.50 1.85 1.36 1.98
"
* Direct discharge, rapid infiltration, pond seepage given in billions of gallens,
BOD and TSS in millions of pounds.
** Data submitted for the yearly perieds July 1 to June 30.
™
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Wastewater Discharge Permit

The state has had instream standards since 1958 and a wastewater
discharge permit program since 1968. Permits that were issued to Champion
between 1968 and 1984 allowed direct discharge to the river only during
spring runoff. The amount that could be discharged was initially based on .
the toxicity of the effluent as determined by static biocassays with a
safety factor then applied. After aeration was installed in 1974, toxicity
was greatly reduced and color became the primary limitation to discharging.

In 1984, a two-year permit was issued to Champion for direct discharging
throughcut the vyear,

The present permit allows Champion to discharge the following from the
ponding and rapid infiltration systems:

BOD:
The total combined annual discharge of BOD shall not exceed three
pounds per ton of linerboard production, and in no case shall the annual

load of BOD exceed 2,100,000 pounds.

A daily concentration of 161 milligrams per liter (mg/l) and an
average 30-day collective concentration of 87 mg/l shall not be exceeded.

TSS:
The aznnual discharge of TSS (organic and inorganic) shall not exceed N
5.7 pounds/ton of linerboard and in no case shall the annual load of TS§ iy

exceed 4,000,000 pounds.

A daily maximum concentration of 312 mg/l and an average 30-day
collective concentration of 162 mg/l shall not be exceeded.

pH:
The pH of the discharge shall be within the range of 6.0 to 9.0

Floating solids and visible foam:

There shall be no discharge of floating solids or foam other than in
trace amounts.

Polychlorinated Biphencls (PCBs):

There shall be no discharge of PCBs.
Color:

The combined discharge shall not cause the instream cclor measured at
Huson--about eight miles below the mill--to exceed instream cclor at Harper
Bridge above the mill bv more than five Standard Color Units (SCU). The
eight mile reach between the mill and Huson is referred to as the "mixing
zone,”" and is not subject to the color standards.

IE\\
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provided that the receiving stream water quality criteria
(sic)(standards) are always maintained.

At the time that the permit was issued, questions concerning the
compatibility of year around discharge and receiving stream quality
were raised by downstream water users and others. In support of its
position to issue the permit, the Montana Department of Health and
Environmental Sciences initiated a water quality assessment that was
designed to show the need, if any, for further effluent quality
enhancement by Champion,

In conjunction with this effort, Champion agreed to conduct a review
of available technologies which may have potential application to the
Missoula mill site and which can be used to improve current effluent
quality, if a need is demonstrated. In order to provide technical
input to these studies and to increase public participation, a Clark
Fork River Advisory Committee was also formulated censisting of
locally interested parties. Champion further agreed to share the
technology information with the advisory committee and to encourage
the committee members to participate by reviewing the work in a
preliminary form and by supplving information and comments that are
appropriate for inclusion.

The Roy F. Weston (Weston) consulting engineering company was retained
by Champion to perform the technology review. The study was conducted
on the assumption that (1) the fundamental manufacturing process
(kraft pulping) will remain and (2) the study findings will complement
Champion's ongoing inplant efforts and process modifications to reduce
waste discharges from the mill. An extensive literature and in-house
project record search was conducted to identify alternative wastewater
treatment technologies that showed possibilities for installation at
the mill., The technologies that were identified were screened to
eliminate {1) those that had no proven record of operation, (2) those
that had not been proven in the pulp and paper industry, and (3) those
that could not produce a better quality effluent than that which is
being achieved with the existing facilities.

The permit contains effluent limitations for BOD and suspended solids.
The stream water quality limits impose restrictions in incremental
color units in the Clark Fork River which can be attributable to the
Champion effluent.

Additionally, part of the focus of the state's studies is in the area
of nutrients. Accordingly, these four water quality parameters, along
with the screening requirements noted in the previous paragraph, were
used as the limiting criteria for the technology review.

The treatment techniques that were identified for possible use at the
Champion mill are shown in Table 1-1 (Editor's note shown as Table 2
in this EIS) aleng with their estimated costs and expected performance
enhancement capability. Table 1.1 presents capital cost, annual
operations and maintenance cost as well as the annual capital costs

estimate. The annual capital costs are estimated as follows:
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Depreciation (20-year straight line)

Capital recovery factors (20 year life with 8% interest rate; CRF
= 0.10185).

Annual operations and maintenance cost,

The above cost items are added to obtain the annual capital costs,

Weston indicated that attempts at color removal by a few pulp mills
have not been totally successful and additional research and field testing
prior to full-scale application would be needed.

Weston also said that nutrient removal following aerated basin
secondary treatment would not be needed if there was good control of
nitrogen and phosphorus. It was recommended that a maximum soluble
concentration of 5 mg/l of nitrogen and 1 to 2 mg/1 of phosphorus be
present in the basin effluent., This would amount to about 625 pounds of
soluble nitrogen and 125 to 250 pounds of soluble phosphorus in the
effluent. Champion's wastewater that was direct discharged during
1984-1985 averaged 15 mg/l of total (soluble and particulate) nitrogen
(Kjeldahl) and 3 mg/l of total phosphorus. A portion of the nitrogen and
phosphorus remains in an insoluble form in the biological floc (suspended
solids) which leaves the aerated basins, but does not totally settle ocut in
the ponds. TImproved removal of TSS would also improve the removal of
nutrients. This can be accomplished by longer retention time in storage
ponds before discharging. The minimum retention time required by the
permit is 10 days beyond the retention time afforded by the aeration
basins.

Weston also examined the usage of slow rate land treatment
(irrigation) and overland flow for disposal. The consultant believes the
large land areas needed for these alternatives would make them impractical.
Champion further added that suitable land of about 100 acres is available
for spray irrigation, but this would only treat about 5 percent of its
effluent.

If a need exists for further reduction of wastewater constituents,
another alternative is the reduction of inplant losses which enter the
wastewater flow. This would reduce the flow, BOD, TSS, color and foaming
tendency of the wastewater reaching the treatment system which in turn
would be reflected in better effluent quality from the treatment and
disposal system. The amount of nutrients added to the treatment system
probably could also be reduced because of this control.

Water Quality Studies

In the fall of 1983, the DHES prepared a preliminary environmental
review (PER) on the proposed modification of an existing wastewater
discharge permit for the Champion Frenchtown Mill. The main question was
whether the mill should be allowed to directly discharge treated wastewater
inte the Clark Fork River throughout the year rather than only during high
water periods in the spring.

Following considerable public comment and modification of the PER, the
DHES decided to temporarily modify the Champion permit for the period April
1984 to March 1986 to allow a year around discharge and increases in annual
loading rates for suspended solids. During that two-year pericd the DHES
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Figure 3. Map of Study Area Showing rixed Water Quality Moniteoring
Stations
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Table 3. Ratios of total nitrogen to total phosphorus concentrations in
water samples collected by DHES at Harper Bridge and Huson from
March 1984 through August 1985.

Harper Bridge Huson
July and August
Minimum 7.7 7.3
Maximum 38.0 16.3
Mean 18.4 11.7
Median 11.9 11.0
Number of Observations 7 7
All Months
Minimum 4.3 2.3
Maximum 38.0 16.5
Mean 12.8 9.8
Median 9.8 10.0
Number of Observations 26 26

Algal assays conducted by the U.,S.
metabolism studies conducted by the University of Montana (Kicklighter and
Stanford 1985) indicate that either nitrogen or phosphorus, or both, may
limit the growth of algae in this reach of the river. (See Data Report,
Volume 2.) These findings support the conclusions of the DHES as presented
in the Champion PER, which were based on data collected by the U.S.
Geological Survey (USGS) from 1980 through 1982 at its water quality
station below Missoula (Shewman et al. 1984),

EPA (Greene et al. 1985) and river

Nutrient Application and Loading Trends at Champion International

There is not enough nitrogen and phosphorus in wood to satisfy the
needs of the micro-organisms involved in the biological treatment of kraft
mill wastewater. Hence both must be added to promote effective biological
treatment. The consultant who designed Champion's wastewater treatment
system predicted that the company would need to apply 1,870 pounds of
nitrogen per day and 485 pounds of phosphorus per day to achieve optimum

treatment.

In 1984, Champion added a daily average of 1,833 pounds of nitrogen
and 748 pounds of phospheorus to its seration basin. In 1985 (January
through September), the added nutrients were reduced to 1,339 pounds of
nitrogen and 533 pounds of phosphorus per dav. Nutrient application rates
during 1984-1985 averaged 1622 pounds per day and 656 pounds per day,
respectively. The figures for 1984 are zll-time high application rates
since Champion began the practice of adding rutrients in 1975 (Figures &4
and 5}, Current nutrient loading rates to the Clark Fork River from
Champion discharge and seepage are also at all-time highs (Figures 4 and
5) but are less than those predicted in the PER {Shewman et al. 1984).
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Figure 5.

Phosphorus (P) application and loading rates at Champion Internationai since 1975.
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Table 5. Eutrophication potential in large rivers as a function of dry B

algal biomass (Mills et
suspended algal biomass
in 1984 and 1985,

al. 1982) compared to the range of
measured in Clark Fork River reservoirs

Dry Algal Biomass

Significance/Reservoir (mg/1)
Problem threshold 1.45
Problem likely to exist 14.5
Severe problems possible 145.0

Milltown
Thompson Falls
Noxon Rapids
Cabinet Gorge

0.116-0,555%
0.293-0,543%
0.053-0,408%*
0.117-0.296%*

*Calculated from reservoir chlorophyll a concentrations (Data Report,
Volume 1, Table 26) assuming chlorophyll a constitutes 1% of the dry weight
of organic material in plankton algae (APHA et al. 1981, page 950},

1’1\

Comparison of reservoir algal biomass data with algal biomass W
guidelines for assessing eutrophication pctential (Table 5) indicates that
all of the algal biomass concentrations recorded by DHES fall below the
"problem threshold." However, a localized bloom of blue-green algae
(Anabaena flos-aquae) has been reported from Noxon Reservoir (Dr. Vicki
Watson, Botany Department, University of Montana, persomal communication).

Nutrient Loading and Lake Pend Oreille

Average daily nutrient loading rates from March 1984 through August
1985 are presented in Figures 7 and 8 for selected stations and permitted
discharges along the lower Clark Fork River,

Nutrients in the City of Missoula effluent represented 16 percent of
the nitrogen and 34 percent of the phosphorus that was present in the river
below the wastewater treatment plant (WWTP). It appears that the Missoula
WWIP discharged considerably more nitrogen and phosphorus in 1984 and 1985
than it did in 1981 or 1982 (Table 6}. .
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Summarz

The Clark Fork River is primarily phosphorus-limited where it passes
the Champion mill. The largest average concentrations of both nitrogen and
phosphorus were found at Turah. Tributary flows from the Blackfoot,
Bitterrcot and Flathead rivers served to dilute nutrient concentrations in
the Clark Fork; discharges from the City of Missoula WWTP and Champion
served to elevate nutrient concentrations nearly to the levels recorded at
Turah. Clark Fork nutrient concentrations declined steadily downstream
from Huson to the lowest levels recorded below Noxon Dam.

Nutrient application and loading rates at Champion were at all time
high levels during the DHES Clark Fork study. At the same time, nutrient
lcading rates by the Missoula WWIP were higher than the rates measured in
1981 and 1982. Champion has begun to reduce its nutrient application rates
and expects to reduce them further.

Nutrient concentration guidelines for avoiding nuisance growths of
attached algae were not exceeded during the study below the Missoula or
Champion discharges. Nutrient concentration guidelines for avoiding blooms
of suspended algae were exceeded in 36 percent of the samples collected
above Thompson Falls Reservoir, but algal biomass measurements in the Clark
Fork River reservoirs were all below the problem threshold.

A large portion of the nutrients discharged by the Missoula WWTP and
Champion deoes not reach Lake Pend Oreille. A significant but unknown
fraction is probably attenuated instream through assimilation by
periphyton, chemical adsorption on the river bottom and river seepage into
the adjacent aquifer. Tn addition, about 23 percent of the nitrogen and 43
percent of the phosphorus load in the river above Thompson Falls is trapped
in Thompson Falls and Noxon reservoirs. Lake Pend Oreille has shown no
overt signs of advancing eutrophication during the term of the current
discharge permit.

Suspended Solids

Definition and Implications

The weathering of land and transportation of eroded material by water,
wind and ice are natural processes that largely determine the
characteristics of land, rivers, estuaries and lakes. However, man has
greatly increased the rates at which sediments are delivered to streams by
accelerating erosion through various land use practices or through the
direct discharge of solid materials to waterways.

Suspended solids in streams include both inorganic and organic
material. Incrganic compenents include sand, silt and clay. Organic matter
may be composed of a variety of material originating frem natural and
man-made sources.

The concentrations and makeup of suspended particles in surface waters
are Important for a varilety of reasons. The most obvious is aesthetics.

Increasing concentrations cof sediments in rivers and streams degrades
the appearance of the water and thereby reduces recreational potential and
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aquatic insects) the WWTP discharge would increase the average
concentration and load in the Clark Fork by about 1.4 percent. Data for a
monitoring station located on the Clark Fork two miles below the WWTP
discharge shows an average VSS concentration of 2.9 mg/l and a load of
63,886 lbs/day (34.4 tons/day) or not far from anticipated levels. Given
the precision of the VSS test (See Appendix B, Data Report, Vol. 1), it
appears, on the average, the Missoula WWTP does not contribute measurably
to the background concentration or load of VSS in the Clark Fork.

Worst Case Scenario

Because the Missoula WWTP discharges wastewater at a relatively
constant rate, the maximum impact of organic solids to the river would
occur during periods of low flow due to low dilution rates. The lowest
flows in the Clark Fork typically occur in winter. However, it is assumed
the treatment plant's VSS would exhibit its greatest affect on aquatic life
during summer low flow periods. This is due to dissolved oxygen being at
its seasonal low and river temperature at its peak. The combination
results in a condition of stress for cold water aquatic life. Discharged
organic solids consume oxygen in the river as they decompose, further
contributing to the natural seasonal decline in dissolved oxygen.

Lowest summer flows in the Clark Fork usually occur in August. Peak
stream temperatures frequently take place in that month as well. During
August of 1984 and 1985, the Clark Fork above the WWTP carried an average
VSS concentration of 1.2 mg/l and a load of 9,540 lbs/day (4.8 tons/day).
The WWTP discharged VSS at 17.4 mg/l and 844 Ibs/day (0.4 tons/day). Thus,
in this worst case scenario, the approximate increase in VSS concentration
and load from the WWTP discharge would be 8.8 percent more than the
background average. The data for the monitoring station two miles below
the WWTP showed an average August VSS concentration of 1.3 mg/l and a load
of 10,335 1bs/day (5.2 tons/day) or an 8.3 percent increase over average
background levels. While this measured increase is much more significant
than the annual average increase, and is very comparable to the theoretical
increase, the background instream VSS concentrations are very low. As
such, the theoretical percentage increase, although, numerically large,
results in instream levels which are still very low. The measured increase
from 1.2 to 1.3 mg/l is beyond the precision of the test and cannot-be
congidered meaningful. As such, effects on river chemistry and biota are
highly unlikely. The average daily VSS loads carried by the Clark Fork and
tributaries in August 1984-1985 are shown in the histograms in Figure 13,

Champion Frenchtown Mill

Under its current discharge permit, the Frenchtown Mill discharges an
average of 9.1 cis of secondary treated effluent directly into the Clark
Fork River, downstream from Harper Bridge. Additional wastewater reaches
‘the river via seepage from storage ponds and rapid infiltration basins.
Concentrations of TSS in the effluent are variable but average about 95
mg/1l (1984-1985 data), of which about 91 mg/l (%95 percent) is organic
matter. The concentration of solids in the effluent at any given time is
primarily a function of retention time in the pond system. A minimum of 10
days retention is required prior to discharge, althcugh longer term storage
frequently occurs when influent flows exceed effluent flows due to permit
limitations governing the rate of discharge to the Clark Fork. All of the
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TS5 in the seepage are removed by percolation before it reaches the river,
thus, there should be no contribution of VSS to the river via seepage.

Discharge rates vary seasonally due to discharge permit limitations
governing allowable color in the river, river dissolved oxygen and other
parameters. TS5 loading rates are typically highest in the spring (average
for May 1984-1985 of 24,149 1bs/day) and lowest in winter (average for
January 1984-1985 of 274 1bs/day). The annual average was about 5,263
lbs/day (2.6 tons/day) or more than 5 times that contributed by the
Missoula WWTP. In 1984~1985, the Champion mill discharged an average of
1.92 million pounds of TSS to the Clark Fork over the course of the year.
Of these totals, 1.63 million pounds, or 85 percent, was discharged during
the months of April through July.

As with the Missoula WWTP, the TSS in Champion's effluent are largely
VSS (see Aesthetics Section for makeup of Champion solids). The following
analysis concentrates on the organic component or VSS contributed by
Champion discharge in the surface discharge. The Clark Fork at Harper
Bridge (above the Champion discharge) carried an average organic solids
concentration of 2.7 mg/l and a load of 112,397 lbs/day (56.2 tons/day) in
1984-1985. 1If none of the VSS settled out or was consumed by organisms
prior to mixing, the increase in VSS concentration and load would be about
4.5 percent in the Clark Fork below the Champion discharge. Data for the
monitoring station Clark Fork at Huson, however, show an average 15 percent
increase in V5SS concentration and a 16 percent increase in VSS load when
compared to the Harper Bridge station. Several possibilities exist that
would explain the discrepancy. The first, and least likely is that the
Harper Bridge monitoring station produced data which was not representative
of the river in that reach, hence, suspended solid levels were
underestimated. During the early part of the water quality study, the
trend emerged of significantly increased TSS and VSS concentrations at
Huson above what the Champion discharge could be contributing. To verify
that Harper Bridge datz were representative, validation studies were
conducted. Studies revealed that the station and the data generated were
representative.

A second explanation involves the theory that dilution of the Clark
Fork's suspended solids concentration bv the cleaner Bitterroot River
results in an increased sediment carrying capacitv and erosive potential.
The so called "hungry water" begins to scour the streambanks and bed in the
reach below the Bitterroot and reaches a peak suspended solids
concentration in the vicinity of Huson before tapering off.

A third theory alluded to in reports by Kicklighter and Stanford
(1985) and Fkisola (1985) is that dissolved organic matter in the seepage
from Champion may undergo flocculation or precipitaticn in the river,
thereby causing an increase in particulate organic matter (or VSS) above
that centributed by the direct discharge. While this seems possible, the
average increase in V5SS concentration between Harper Bridge and Huson was
accompanied by an even more significant increase in TSS concentration and
load (35 and 40 percent respectively). Therefore, it would appear that a
very significant incrganic sediment source exists between the two
monitoring stations, a fourth explanation.
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the slight instream increase in sedimentation rates. In summary, evidence
has not proven that appreciable settling of organic solids contributed by
Champion is occurring on the streambed or at the bottoms of river pools or
the impoundments. The assessment of the structure of river-bottom
macroinvertebrate communities above and below Champion provides further
evidence for this conclusion.

The question of short or long term toxicity associated with the
discharge of suspended solids by Champion can be divided into two parts:
1} Are the suspended solids capable of having a direct toxic effect on
river biota, either through chemical or physical action or 2) do the solids
contribute indirectly to a toxic condition in the river, either by causing
a reduction in river dissolved oxygen or through pH effects which result in
increases to the concentrations of toxic heavy metals?

The first question is best addressed by examining the result of the
chronic Ceriodaphnia (water flea) and larval rainbow trout biocassays
discussed in the Toxics Section. To summarize the results, no acute or
chronic effects were documented. The second question can be addressed with
the results of top and bottom water sampling conducted in the river pools
and impoundments and through the examination of daily or diurnal dissolved
oxygen survey results. The top and bottom water sampling included analyses
for a host of dissolved heavy metals, dissolved oxygen concentrations, pH
and many other variables. The data clearly indicate that pH, dissclved
oxygen and dissolved metals values were generally similar at the tops and
bottoms of the pools and impcundments. Slightly depressed dissolved oxygen
levels were recorded twice in mid-summer at the bottoms of Noxon Rapids and
Cabinet Gorge Reservoirs, but dissclved metals values did not increase
appreciably, nor even approach toxic levels. The slight dissolved oxygen
depressions were possibly due to a partial stratification of the
impoundments.

The diurnal dissolved oxygen survey results and other river cxygen
data are also discussed elsewhere and to summarize, those data ccnclude
that the Champion wastewater discharge does not cause a depression in river
dissolved oxygen below the state standard of 7.0 mg/l. As such, there
should not be an indirect toxic effect of the Champion suspended solids
discharge due to oxygen depleticen.

Effects of the Proposed Action

Champion has requested to renew its current discharge permit for a
period of five years. The permit now specifies an annual total suspended
solids limit of four million pounds with mean monthly and daily maximum
concentrations not te exceed 162 and 312 mg/l, respectively. However,
Champion oniy discharged an average of 1.9 millien pounds of TSS in
1984-1985. According to the management staff at Champion, there is alwavs
a possibility that conditions will arise in the future that will
necessitate discharging to the full extent of the permit limits. Thus, in
order to fully evaluate the effects of the proposed action, The DHES must
predict the instream ccnsequences of essentially doubling the TSS loading
rates which cccurred in 1984-1985,

Mean monthly stream flows for the Clark Fork at Harper Bridge above
Champion were slightly higher than the long term average in Water Year 1984
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Figure 17. Onehour and four day average concentration curves, basad on water quality criteria for cadmium.

10 1

Cadmium, UGIL

® Harper Bridge

¥ Huson

0 50 100 150 200 250

Hardness, MG/L





















using an average pH value of 8.2 at Huson, only three exceedences of the 1
ug/1l level are calculated. )

The EPA recommends a limit of 2 ug/1 HZS for protection of all fish
species and benthic invertebrates except in areas used for reproduction bv
fish, where a 1 ug/l concentration should not be exceeded. In well ~ )
oxygenated streams hydrogen sulfide is rapidly oxidized to sulfate (S50, ),
a nontexic compcund. Because of the number of variables affecting instream
hydrogen sulfide concentrations (dissoclved sulfide concentration in the
waste, pH, temperature, instream dilution ratio, oxidation rate of H.S), it
is difficult to predict the levels of H,S occurring in the Clark Fork River
below Champion. A hypothetical calculation indicates that frequent
exceedences of EPA's recommended instream limits are unlikely. (Refer to
the Air Quality Section for information on the affects of hydrogen sulfide
on air quality.)

Summary

Ammonia and metals in the Champion wastewater discharge do not appear
to present a toxic threat to the Clark Fork River. Lack of published data
onn the toxicity of low level of resin acids the affects of biocaccumulated
acids, and sediment-bound acids precludes any definite conciusicns about
their impact, although an acute prcblem appears unlikely., Champion self
monitoring data indicate that the levels of dissolved sulfide in the '
effluent may result in instream concentrations above water quality criteria
under certain temperature and pH conditions.

t‘_

Bivcassays can be the best indicator of texicity because they are
designed to approximate real conditions while providing the cpportunity for
in-depth scientific scrutiny. Results of several biocassays performed
during the study indicate that Champion wastewater does not have a toxic
effect at a 200:1 dilution level or greater. The Ceriodaphnia biocassay
showed a chronic toxic effect only at dilution levels eight times the
"worst case" dilution level of 200:1. River water taken below Champion
seemed to stimulate Ceriodaphnia reproduction. Significant differences in
growth of rainbow trout were observed in different wastewater dilutions,
but no relationship to the amount of dilution was evident. At this time,
the findings of the fish egg bioassay must be considered circumstantial,
More water quality informaticn and an expanded monitoring plan are required
for determining the impact of Champion on trout egg survival and trout fry
development.

Algae/Aguatic Plants

Periphyton Production

A strean's ability to grow plant and animal matter--it's
productivity--is influenced by many factors, the foremost being nutrient
concentrations. The amounts of the key plant nutrients (notably nitrogen
and phosphorus) in the water generally determine how much algae a stream
can produce.

Algae use nutrients, carbon dioxide and solar energy tc generate

additional plant matter or "bicmass" via photosvnthesis, much the same way
grasses do in terrestrial ecosystems. Like the grasses, algae are the
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Table 14. Diversity values* for stations above and below the Champion
Frenchtown Mill wastewater discharge.

Clark Fork Clark Fork Clark Fork Clark Fork
Immediately 0.5 Miles 4 Miles 8 Miles
Above Below Below Below
Champion Champion Champion Champion
Discharge Discharge Discharge Discharge
Spring 1984 3.71 3.95 k* 3.28
Summer 1984 4.0 3.36 3.62 3.74
Fall 1984 3.22 2.49 3.09 2,93
Spring 1985 3.6 3.81 3.69 3.48
Summer 1985 3.91 4,58 4,51 4.67
Average 3.69 3.64 3.73 3.62

* Values in the 4.0 range indicate a fairly healthy, not heavily stressed environment.
** This sampling station not yet established ir spring 1984.

Worst Case Scenario

An examination of the individual data presented in Tables 13 and 14
reveals significant changes in community similarity and diversity occurring
downstream from the Champion facility in fall 1984 and possibly to a slight
extent in summer 1984, Diversity values show a sharp drop at the Marcure
site 0.5 miles below the Champion discharge followed by a gradual recovery.
Several species in the fall collections followed a classic impact/recoverv
pattern with significant reductiocns at Marcure followed by gradual
increases through the Frenchtown and Huson sites. Although stream
temperatures were not unusually high rnor were streamflows cut of the
ordinary for the time of year, Champion's average wastewater discharge rate
was substantial in September through November 1984, Suspended solids
loading averaged more than 2,200 lbs/dav with & river to wastewater
dilution ratio of about 624 to 1. The apparent impact on the
macroinvertebrate community structure in the mixing zone can be classified
as subtle and does not approach those often found downstream from major
pellution cutfalls. Hornig recommends further examination of the
possibility of impact from the mill effluent during the fall season and
recommends careful future monitoring of the several seemingly responsive
species.

Effects of the Proposed Actien

During the 1984-1985 water quality study, Champion did not discharge
wastewater to the full extent of the permit limits; only about half the
allowable maximum annual load of four million pounds of TSS were released
to the river. Thus, in order to address the maximum potential impacts to
the Clark Fork's macroinvertebrate community which could occur, the
consequences of increased suspended solids loading must be considered.

An examination of river color data for fall 1984 indicates that the

concentration of Champion wastewater in the Clark Fork at the Marcure
monitoring site (the site where a significant impact was documented) may
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have been about twice that present in the river at Huson (color 17.0 SCU at
Marcure vs. 8.5 at Huson). This was due to an incomplete mixing of the
surface discharge and the presence of pond seepage zones at the sampling
location. Under a doubling of the annual suspended solids loading rate, it
is reasonable to assume that an impact comparable to that seen at Marcure
might occur at Huson, at the end of the mixing zone. However, during the
fall 1984 sampling, the color increase from Harper Bridge to Huson was 4.9
SCU, very near to the maximum five unit increase allowed under the
discharge permit. Thus, permit limitations governing river quality would
have prevented any greater surface discharge than that which was gceurring
during that time. Most of any increased suspended solids loading would
have to occur during the period April to July (85 percent of the total
annual load in 1984-1985 was discharged during that period). Since river
flow rates and the background suspended solids load are then at their
annual peak, documentation of any increased impact to the macroinvertebrate
community would not be likely,

A

Presently, the WQB is scheduled to conduct macroinvertebrate surveys
of the Clark Fork at least once a year in 1986 and 1987 at 30 stations from
the headwaters to below Cabinet Gorge Dam. Additionally, the IPC summer
samplings, which are funded by Champion, will continue indefinitely. With
the baseline macroinvertebrate data that now exist (WQB 1984-1985 data,
rearly continuous IPC data 1956-present) future monitoring will allow
evaluations of the effects of the Champion discharge under varying annual
loading rates, and reveal any cumulative impacts which may result from a
year around discharge. A condition in Champion's discharge permit requires
that if river data show a violation of water quality standards, the permit ™
will be modified to ensure compliance. The documentation ef significant u
impacts within the macroinvertebrate community below the mixing zone due to
increased suspended solids loading would constitute a violation of water
quality standards.

Aesthetics
Definition

"Aesthetics is defined as the branch of philosophyv that provides a
theory of the beautiful. Although perceptions of many forms of beaity are
prefoundly subjective and experienced differently by each individual, there
is an apparent sameness in the human response to the beauties of water."
(National Academy of Sciences (NAS), 1973).

In order to fulfill Congress's intent of attazining swimmable, fishable
surface waters, regulatory agencies must preserve or improve the aesthetic

qualities of the nation's lakes, rivers and streams.

According to published criteria, surface waters will be zesthetically
pleasing if they are free of the following:

1. Materials that will scttle to form cbjectionable deposits;

ra

Floating debris, oil, scum and other matter; by

3. Substances producing objectionable color, odor, taste or
turbidity;
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4. Substances that injure or are toxic or produce adverse
physiological responses in humans, animals or plants, and

5. Substances and conditions or combinations thereof in
concentrations which produce undesirable aquatic life (USEPA 1977;
NAS 1973),

An additional category has been proposed:

6. Freedom from substances attributable to wastewater or other
discharges in amounts that would interfere with the existence of

life forms of aesthetic value (American Fisheries Society (AFS),
1979).

Accordingly, most industrial and municipal wastewater discharge
permits administered under Montana's MPDES program include statements which
read: ''There shall be no discharge of floating solids or visible foam in
other tham trace amounts." Limitations on other parameters which may
affect the aesthetic qualities of the receiving water, such as suspended
solids, turbidity, color, oil and Erease, and toxic substances are required
as appropriate (considering the nature of a particular discharge), and
monitoring for those variables is required.

Aesthetics Problems in the Clark Fork River

During the public review of the proposed modification to Champion's
discharge permit in 1984, many people expressed concern over perceived
aesthetics problems in the Clark Fork downstream from Champion's wastewater
discharge. Complaints included an dpparent increase in river foam, reports
of a dirty film on the water, the pPresence of a whitish residue on river
cobbles after high water subsided, foul-smelling water and catches of
off-flavor fish. Similar complaints have been received since then,
including protests from people who observed problems upstream from Champion
and in the lower Bitterroot River area,

Aesthetics monitoring was done during the 18 month study., The
investigations involved the following activities:

1. A general field reconnaissance was made to look for evidence of
aesthetics problems in the river, particularly: the presence and
character of foam, sludge deposits, slime growth, stained rocks,
colored or cloudy water, foul-smelling water and surface film,

2. Tests of river and wastewaters were conducted to determine foaming
tendency and stability, and a quantitative test was done to
determine concentrations of surfactants (foaming agents).

3. An organic analysis was done on Clark Fork, Bitterroot River and
Champion wastewater foam samples to determine if the presence of
unique compounds could link downstream foam dccumulations to the
Champion wastewater discharge.

4, Numerous microscopic examirations were done on solid materials in
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water levels in the upper aquifer. This is not an uncommon hydraulic
situation and the mechanism of water transfer from one aquifer to another
aquifer is termed "leakage.'" Observation wells near the mill's production
wells also show a poor vertical hydraulic connection inm the area. Water
levels in deep observation wells respond rapidly to pumpage from the deep
aquifer, but shallow cbservation wells do not show a significant response
to pumpage. Available geological and hydraulic data all indicate that
there is an upper acuifer separated from a lower aquifer by a less
permeable interval.

Recharge to groundwater in the area is from streams, irrigation and
precipitation. Not a great deal is known about the areas of recharge. The
shallow or upper aquifer probably is recharged primarily by direct
precipitation, irrigation and infiltration from drainage systems entering
the valley. Groundwater in the shallow aquifer discharges largely to the
Clark Fork River. The source of recharge to the lower aquifer is more
obscure. Recharge likely comes from streams, irrigation and downward
movement from other aquifers. Recharge may occur at some distance from
Champion's property. Discharge from the lower aquifer is also poorly
known. The aquifer probably discharges to the Clark Fork River at some
distance downstream from the Frenchtown Mill.

Groundwater lmpacts

Quantity

The pulp mill uses approximately 24.5 million gallons per day from 12
deep wells located in the wvicinity of the mill. About 20 percent of the
water is produced from four wells at the plant site and the remaining 80
percent comes from eight wells situated about 1.5 miles south of the mill.
These production wells cause a lecalized cone of depression in the
groundwater table. The groundwater table at the east property boundary
appears to be lowered about three feet by the Champion production wells,

Quality

Tt is well known that Champion's Frenchtown Mill impacts the quality
of shallow groundwater near the plant site. Rapid infiltration and seepage
from the mill's wastewater pond system accounted for about 51 percent of
the 16.5 mgd of wastewater disposed of between July 1, 1984 and June 30,
1985 (DHES MPDES Champion file). Most of this seepage discharges through
the shallow aquifer to the Clark Fork River as evidenced by the color
measurements in the river, during times ¢f low or no discharge.

Grimestad (1977) conducted a study of shallow groundwater quality and
movement in the area surrounding the Frenchtown Mill. His potentiometric
surface water table maps showed that the groundwater mounds somewhat due to
rapid infiltration influence but moves generally in a direction toward and
parallel to the river. Grimestad recently updated his map of the
piezometric surface (Figure 25) and also mapped the specific conductance
(Figure 26) of the shallow groundwater in the vicinity of the Frenchtown
Mill., The specific conductance map should generally delineate the plume of
effluent-contaminated groundwater. From these two maps it can be seen that
the plume is moving generally northwestward. Scme contamination has moved
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Because of increasing prices for chips during recession years, some loggers
have harvested timber for uge by the Frenchrown Mili,

In 1982 the pulp and paper mill paid over $4 million for 133 thousand
cunits (CCFs a measurement unit in which one unit_= 100 cubic feet of s01id
wocd) of timber either in round form or chipped. In 1984, a year of high
lumber and plywood cutput, the Mill purchased only 37 thousand CCFs of
roundweod, for $0.€ million (Table 32).

Reduced Air Pollution. Before the Frenchtown Mil11 was in operation,
nost of the unutilized mill residue in Montana was burned in teepee
burners, contributing to poor air auality. As noted above, a large
proportion (40 percent in 1984) of residue from Montana producers is now
utilized by the mill as a valuable resource, thereby greatlv reducing the
disposal problem.

Its Role in the Missoula County and Western Montana Economies

The Frenchtown i1}l is an important part of both the HMissoula County
and western Montana econcmies. This was especially evident during the
recent recessiocn.

As other industries, including wood products, were forced to reduce
their employment, the paper mill increased the number of its emplovees from
583 in 1979 to 739 in 1984, The total payroll increased by 39 percent,
from $19.2 million to $26.8 million in constant dollars (Table 33).

The increases were due to an expansion of mill capacity which, luckily fer
western Montana, coincided with the recession.

Employment and wages and salaries did decline in 1982, as plant
construction ended and the paper market began to weaken. There were some
periocds of layoffs and reduced production in both 1982 and 1983, But the
mill proved much less cyclical than either the wood products industry or
the Missoula and western Montana economies.

Contribution to the Economic base, Vhen analyzing a region such as
Misscula County or western Montana, economists divide the econony into
basic and derivative components. Basic (or export) industries depend
heavily on markets outside the area or are intluenced bv factors
origirating bevond the region's borders. The major examples of basic
industries in Missoula County and western Montana are wood products, pulp
and paper, transportatiun, the federal government and the university of
Montana. The labor income of workers in the basic industries represents an
injection of new funds into the local economy, which create additional
incomes as the money is spent and respent locally, These basic irdusties
are sonetires referred to as the economic base.

Derivative industries, on the other haud, serve the basie industries
and the local population. Some derivative firms (which are called "cleosely
linked") sell directlv to the basic industries-~for example, those

15 A cunit is 100 cubie feet of sclid wood. For the species utilized in
ontana, thig is approximately 2,500 pounds, oven dry weight,
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Figure 31
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Figure 32

- Labor Income in Basic Industries
Seven Western Montana Counties

1979 and 1983
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or eliminated, however it ig only a small part of the natural and cultural
forces that influence the Clark Fork.

ALTERNATIVES

The DHES has three possible alternatives:

a) Deny the pernit,

b) Approve the permit for discharging treated wastewater on a vear
around basis for five vears based on the provisions of DHES
discharge permit MT-0000035 or

c) Modify the current permit by including additional conditions.

RECOMMENDATION

The DHES recommends alternative two.

~145-



GCLOSSARY

'y
Aerated Stabilization Basin - At Champion, this consists of two ponds that o
have a total retention time of about eight davs and use 12 aeration
machines to add air to the ponded wastewater. One of the main uses of
the ponds is to rid the wastewater of the BOD. A
Aeratien - The process of being supplied or impregnated with air. Aeration
is used in biclogical treatment to dissolve oxygen in the wastewater.
This dissolved oxygen is required by microorganisms as thev feed on
organic matter in the wastewater,
Anaerobic - Refers to life or activity in the absence of ‘ree oXygen.
Alluvium - Sediments, usually fine materials, deposited on land by a
stream,
Aquifer - A water-bearing layer of rock or seil that will vield water in
usable quantity to a well or spring.
Aquatic Macroinvertebrates - Animals without backbones living part of their
life on or in stream bottoms.
Autotrophic - Organisms, including algae and higher plants, that are
capable of using inorganic materials in the synthesis of living N
matter.
ol
Fackground - Environmental conditions existing before or upstream from a Y
[ %

source of contamination.

Baseline - A record of environmental conditions existing at a given point
in time.

Bedrock - A general term for the consolidated (solid) rock that underlies
s0ils or other unconsolidated material.

Penthic - Of or pertaining to the stream bottom.
3icassay - The use of living organisms to test the effects of a substance,

Bioiogical Oxidation - The process by which bhacterial and cther
microcrganisms oxidize complex organic materials to simpler compounds
and use these for growth and energy.

Zicchemical Ouygen Demand (BOD) - This is the oxygen needed for
decomposition of organic matter in water, High EOD reduces oxvgen in
water and can cause stress to aquatic life. Scientifically, it is the
quantity of oxvgen used in the biochemical oxidation ¢f organic matter
in a specified time (five days) and at a specified temperature (20
degrees C},

Cellulose - The maior component of the cell walls of all wocd, straws, bast
fibers and seed hairs. Tt is the main solid of woody plants and is My
the principal raw material of pulp, paper and paperboard. ‘
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