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RECORD OF DECISION
PART I: THE DECLARATION

Silver Bow Creek/Butte Area NPL Site

Warm Springs Ponds Operable Unit
Upper Clark Fork River Basin, Montana

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected interim remedial action for the Warm
Springs Ponds, an operable unit of the Silver Bow Creek/Butte Area NPL Site (original
portion), in the Upper Clark Fork River Basin of southwestern Montana. The selected
remedial action was developed in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA), 42 USC Sec. 9601, et.
seq. and, to the extent practicable, the National Contingency Plan (NCP), 40 CFR

Part 300. This decision is based on the administrative record for the site.!

All determinations reached in the Record of Decision were made in consultation with the
Montana Department of Health and Environmental Sciences (MDHES), which conducted
the Remedial Investigations and Feasibility Study for this operable unit and participated

fully in the development of this Record of Decision.

The administrative record index and copies of key site documents are available for public review
at the Missoula Public Library, the Montana Tech Library on West Park Street in Butte and other
information repositories in the Clark Fork Basin. The complete administrative record may be
roviewed at the offices of the U.S, EPA, 301 South Park, Federal Building, Helena, MT.
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ASSESSMENT OF THE SITE
Actual and threatened releases of hazardous substances from this site, if not addressed by
implementing the response action selected in this Record of Decision, may present an

imminent and substantial endangerment to public health, welfare, or the environment.

DESCRIPTION OF THE REMEDY

The Warm Springs Ponds Operable Unit is one of eleven operable units identified as part
of the Silver Bow Creek/Butte Area NPL Site in the Upper Clark Fork Basin area of
Montana. The Warm Springs Ponds Operable Unit is located withiu Deer Lodge County,
approximately 27 river miles northwest of Butte and just above the confluence of the Mill-
Willow Bypass and Warm Springs Creek. Silver Bow, Mill, Willow and Warm Springs
creeks are principal headwaters streams of the Clark Fork River, which begins at the

northernmost boundary of the Warm Springs Ponds Operable Unit.

The operable unit covers approximately 2,500 acres that include three settling ponds, the
area below the Pond 1 berm to the Clark Fork River's beginning point, a series of wildlife
ponds, and the Mill-Willow Bypass (see Figure 1). The remedy includes means for
controlling contamination associated with pond bottom sediments, surface water, tailings
and contaminated soils, and ground water within the boundaries of the operable unit. The

selected remedy for the Warm Springs Ponds Operable Unit may be summarized as

follows:
¢ Allow the ponds to remain in place; Ponds 2 and 3 will continue to
function as treatment ponds until upstream sources of contamination are
cleaned up;
+ Raise and strengthen all pond berms according to specified criteria, which

will protect against dam failure in the event of major earthquakes or
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floods, and increase the storage capacity of Pond 3 to receive and treat

flows up to the 100-year flood;

Construct new inlet and hydraulic structures to prevent debris from
plugging the Pond 3 inlet and to safely route flows in excess of the 100-
year flood around the ponds;

Comprehensively upgrade the treatment capability of Ponds 2 and 3 to
fully treat all flows up to 3,300 cfs (100-year peak discharge) and

construct spillways for routing excess flood water into the bypass channel;

Remove all remaining tailings and contaminated soils from the Mill-
Willow Bypass, consolidate them over existing dry tailings and
contaminated soils within the Pond 1 and Pond 3 berms and provide

adequate cover material which will be revegetated;

Reconstruct the Mill-Willow Bypass channel and armor the north-south
berms of all ponds to safely route flows up to 70,000 cubic feet per
second (one-half of the estimated probable maximum flood);

Flood (wet-close) all dry portions of Pond 2;

Construct interception trenches to collect contaminated ground water in

and below Pond 1 and pump the water to Pond 3 for treatment;

Dewater wet portions of Pond 1 and cover and revegetate (dry-close) all

areas within the Pond 1 berms;



¢ Establish surface and ground water quaiity monitoring systems and
perform all other activities necessary to assure compliance with all

applicable or relevant and appropriate requirements;

® Implement institutional controls to prevent future residential
development, to prevent swimming, and to prevent consumption of fish by

humans; and

¢ Defer, for not more than one year after the effective date of this
document, decisions concerning the remediation of contaminated soils,
tailings, and ground water in the area below Pond 1, pending evaluation

of various wet- and dry-closure alternatives and a public review.

Although the majority of known tailings and contaminated sediments and soils deposits
within this operable unit will be remediated by actions specified in this Record of
Decision, a final soil cleanup level is not selected. A decision regarding a final soil
cleanup level, which affects primarily the area below Pond 1, but also the Mill-Willow
Bypass and all dry portions of the ponds, will be made within one year of the effective
date of this document. In addition, the final decision concerning the ultimate disposition
of Ponds 2 and 3 must be deferred until upstream sources are cleaned up and the two
ponds cease to be needed as treatment ponds. Each of these decisions will be subjected to
separate public revie\}vs, during which a range of alternatives will be examined and public

input solicited.

The selected remedy presented in this Record of Decision attempts to permanently
remediate the principal threats posed by contamination at the site. The remedy will
reduce or eliminate most of the human health and environmental threats present at this
operable unit, but the remedy is an interim measure for the reasons stated below. Future
records of decision, or other decision documents, will direct cleanup actions at the other

operable units and NPL sites that affect Silver Bow Creek and the Warm Springs ponds.
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Until those source areas are cleaned up, the effectiveness and permanence of this remedy

cannot be fully or finally determined.

One component of the selected remedy presented in this Record of Decision departs
significantly from the preferred remedy, as originally identified and evaluated in the
feasibility study and described in the proposed plan. Whereas the feasibility study and
proposed plan recommended construction of an upstream sediment settling basin, and as
a consequence, discontinuance of Pond 2 as a treatment pond, the selected remedy
presented herein calls for storage and treatment of flood flows (up to the 100-year event)

in Pond 3 and retention of Pond 2 as a treatment pond.
The rationale for this significant change is as follows:

1 There was considerable public opposition to the proposed upstream
settling basin. Residents of the Deer Lodge Valley were concerned about
economic and environmental impacts that might have been caused by the

impoundment.

2. Upon examination of an alternative proposal presented by the potentially
responsible party, the Atlantic Richfield Company (ARCO), specifically to
store and treat flows up to the 100-year flood within Pond 3, the EPA and
State concluded that that is an acceptable alternative to the concept of an
upstream settling basin. In fact, treatment of dissolved metals in flood
waters would not have been a feature of the upstream settling basin;
however, such treatment will be possible once the selected remedy is in
place. This revised component of the selected remedy offers the
additional advantage of keeping contaminants within the existing

boundaries of the operable unit.
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RECORD OF DECISION
PART II: THE DECISION SUMMARY

1.0 SITE NAME, LOCATION AND DESCRIPTION

The Warm Springs Ponds Operable Unit is part of the Silver Bow Creek/Butte Area NPL
Site. The ponds are located at the downstream end of Silver Bow Creek, just above the
confluence of the Mill-Willow Bypass and Warm Springs Creek. That confluence is the
defined beginning point of the Clark Fork River. The Warm Springs Ponds Operable Unit
is the first operable unit of the Silver Bow Creek/Butte Area NPL Site for which a remedy

has been selected and a Record of Decision entered.

The Clark Fork River Basin, which includes the Silver Bow Creek/Butte Area Site, is one
of the largest geographic areas in the nation being addressed under Superfund. The site
has been impacted by over 100 years of mining and processing operations in the Butte and

Anaconda areas.

Mining began with the discovery of gold in 1864 on Silver Bow Creek. By 1884, the Butte
area contained over 300 combined copper and silver mines, at least nine silver mines, and
at least eight smelters. Many of these mines, mills, and smelters were owned and operated
by the Anaconda Minerals Company or its predecessors. Mining and smelting continued
until 1982, when the Atlantic-Richfield Company, the successor corporation to the
Anaconda Minerals Company, closed the Berkeley Pit in Butte. Mining and milling has
since resumed, with the takeover of operations by Montana Resources, Inc., and others, in
1986.

Over the years, the mining and related activities have resulted in extensive soil, water, and
air contamination within the Clark Fork River Basin, including Silver Bow Creek and the
Warm Springs Ponds. Contamination of Silver Bow Creek occurred from the outset of

mining activities. Mining, milling, and smelting wastes were dumped directly into Silver
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Bow Creek and transported downstream to the Clark Fork River. Substantial deposits of
these wastes have been found along the 120-130 miles of river below the Warm Springs
Ponds, as far downstream as the Milltown Reservoir near Missoula, Approximately six
million cubic yards of wastes from Butte, Anaconda, and Silver Bow Creek lie within the

Milltown Reservoir, a separate NPL site.

In 1911, the Anaconda Copper Mining Company built its first treatment pond near the
community of Warm Springs to settle out wastes from Silver Bow Creek before the water
reached the Clark Fork River. This is now known as Warm Springs Pond 1. Warm
Springs Ponds 2 and 3 were constructed in approximately 1916 and 1959, respectively, as
additional settling capacity was needed (see Figure 1). The ponds now cover an area of
approximately 4 square miles. Over the past 80 years, an estimated 19 million cubic yards
of tailings and heavy metal-contaminated sediments and sludges have collecied in the
ponds. The volume of wastes present could cover the playing area of 100 football fields
90 feet deep.

Mining wastes are no longer released directly into Silver Bow Creek, but tailings deposits
along the creek banks continue to erode and travel down the creek, particularly during
periods of above-average flows and floods. It is estimated that approximately three million
cubic yards of contaminated tailings are still present along the banks of Silver Bow Creek.
Through dissolution, the tailings and sediments cause the water flowing in Silver Bow
Creek to be contaminated with dissolved metals. Copper and zinc concentrations are
particularly high. Other metals found to be elevated in Silver Bow Creek include arsenic,

cadmium, lead, iron, aluminum, and manganese.

The Warm Springs Ponds are still used to contain entrained sediments and treat the
contaminated water flowing down Silver Bow Creek before it reaches the Clark Fork
River. The ponds operate by settling out tailings particles and other solids and by

reducing the concentrations of the dissolved metals.



o

The berms containing the Warm Springs Ponds are susceptible to flood and earthquake
damage. Their failure potentially could release millions of cubic yards of the tailings and
sediments into the Clark Fork River. Because this could cause considerable environmental
damage downstream of the ponds, the EPA and the State of Montana identified the ponds

as the first operable unit of the original Silver Bow Creek Site to be cleaned up.

The Warm Springs Ponds Operable Unit also presents two other significant environmental

and human health concerns:

¢ The surface waters of all three creeks (Mill, Willow, and Silver Bow) that
enter the operable unit are contaminated with dissolved metals. The
surface water quality standards adopted under the Montana Water

Quality Act are frequently exceeded for copper and zinc within the area.

¢ Large areas of surface contamination, comprised of tailings and
contaminated soils, are present within the boundaries of the Warm
Springs Ponds Operable Unit. The tailings and contaminated soils, which
include previously submerged pond bottom sediments that are now
exposed, contain elevated levels of several metals and are either void of
vegetation or sparsely vegetated. These tailings and contaminated soils
subject humans to risks from exposure. Copper and zinc, which are
significant contaminants in the iaiiings, are also suspected of causing
several fishkills observed in the Mill-Willow Bypass and the Clark Fork

River.



2.0 ENFORCEMENT ACTIVITIES

In August 1967, the Anaconda Minerals Company received an order from the Montana
Water Quality Board, requiring steps to be taken to prevent the introduction of heavy
metal salts into the Clark Fork River from the Warm Springs Ponds. In response to this
order, water from below Pond 1 was pumped back into Pond 1 for further treatment.
Additionally, in response to a fishkill in July 1989, ARCO (Anaconda Mineral Company’s
successor) agreed to isolate streamside tailings deposits by constructing berms between the
tailings and the Clark Fork River. Finally, the EPA, in July 1990, ordered ARCO to
remove all tailings and soils contaminated with heavy metals from the Mill-Willow Bypass.

This work is ongoing and is expected to be completed by late 1990.

The Phase I Remedial Investigation Report of the entire Silver Bow Creek Site was
released in 1987.) The Phase II Remedial Investigation Report, which concentrated solely
on the Warm Springs Ponds Operable Unit, was completed in May 1989.2 The remedial
investigations focused on the nature and extent of contamination within the operable unit.
The feasibility study incorporating the information obtained during the remedial
investigations, was released for public comment on October 26, 1989.> The feasibility
study developed and evaluated a range of remedial alternatives for cleanup of the

operable unit.

Multitech, 1987. Phase I Remedial Investigation Report.
CH2M HILL, 1989. Phase II Remedial Investigation Report.

Montana Department. of Health and Environmental Sciences, 1989. Feasibility Study for the Warm
Springs Ponds Operable Unjit. Volume I, Report; Volume II, Appendixes.
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3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION
3.1 BACKGROUND

Community involvement in the Silver Bow Creek Superfund Site activities began early in
the project. The initial community relations plan, in 1983, designated the Butte-Silver Bow
County Health Department as the focal point for community relations and included the
formation of a citizens advisory committee. That committee was active in the selection of

a contractor for the initial Phase I remedial investigations of Silver Bow Creek.

Late in 1985, EPA conducted an assessment of the Site Community Relations Plan. The
assessment recommended several improvements to the plan, includiag installation of a toll-
free telephone number, preparation of fact sheets and updates, and an increase in the
number of informal public meetings or briefings. Most of these improvements were in
place by 1987.

Information repositories, containing key site studies, indexes and reports, are presently
maintained at the following locations: Montana State Library in Helena, Montana
Historical Society in Helena, University of Montana Library in Missoula, Missoula Public
Library, National Park Service Main Office in Deer Lodge, Hearst Free Library in
Anaconda, Montana Tech Library in Butte, Butte Public Library, and Montana State
University Library in Bozeman. The complete administrative record is maintained at the
EPA’s offices in Helena.

The Phase II remedial investigation, followed by a feasibility study, began at the Warm
Springs Ponds Operable Unit in 1986 and continued through 1989. During that time,
MDHES and EPA staff provided information about the Warm Springs ponds activities at
public meetings and through fact sheets and progress reports. These reports were
distributed to people on a mailing list (271 individuals in 1987 and 800 individuals ix: 1990)
in November 1986, November 1987, May 1988, July 1988, August 1988, October 1988, June

2-5



1989, Scptember 1989, and May 1990. Special interest groups that indicated concern
about the site included the Clark Fork Coalition, Butte Chapter of Trout Unlimited,
Skyline Sportsmen of Anaconda, the Deer Lodge Chapter of Trout Unlimited, George
Grant Chapter of Trout Unlimited, Anaconda Sportsmen’s Club, Pintlar Audubon, and
Upper Clark Fork Chapter of Trout Unlimited.

The Warm Springs Ponds Feasibility Study and Proposed Plan were released for public
review in October 1989. The MDHES held public informational meetings in Butte,
Anaconda, and Missoula during October and formal public hearings in the same cities in
December. The public comment period for the Feasibility Study and Proposed Plan was
open from October 1989 until the end of January 1990.

3.2  PUBLIC PERCEPTION OF ITS INVOLVEMENT AT WARM SPRINGS PONDS

The EPA and MDHES received 162 comment letters and 40 people presented testimony
at the public hearings. Most comments indicated dissatisfaction with the level of public
involvement in the Superfund process at the Warm Springs Ponds. The EPA and MDHES
are striving to involve more fully all interested parties and other agencies in future

activities at the Warm Springs Ponds and at other sites in the Clark Fork Basin.

Public involvement in the Mill-Willow Bypass Removal Action is an example of the effort
to involve the public early in Superfund activities. A public scoping meeting on the Mill-
Willow Bypass Removal Action was held in February of 1990. The agencies held five
public meetings in February and May of 1990 to gather input from the general public on
the removal activities and other actions planned by the agencies and ARCO. Coordination
meetings involving local government officials, representatives of interested state agencies,
and public interest groups were held in preparation for the summer’s removal action. The

agencies will continue similar efforts to involve the public in the Superfund process.
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3.3 PUBLIC INPUT REGARDING PROPOUSED REMEDIAL ACTION

The remedy selected in this Record of Decision was developed, to a large extent, to
address comments and recommendations provided by ARCO and the general public
during the public comment period. Several key revisions were made to the original

preferred alternative:

There was considerable public opposition to the construction and use of an upstream
settling basin to catch and control flood flows on Silver Bow Creek. This element has
been dropped in favor of a major upgrade of Ponds 2 and 3 to store and treat flood flows.
This upgrade includes substantial changes to the berms, as well as new intake structures

and a new lime addition facility.

There was overwhelming support for expediting the removal of tailings from the Mill-
Willow Bypass in an effort to prevent any future fishkills in the upper Clark Fork River,
This work has already been started as part of the Mill-Willow Bypass Removal Order
signed in July 1990. The majority of the removal is expected to be completed by the end
of 1990.

There was considerable support for the protection of the pond berms to the full maximum
credible earthquake and at least half of the probable maximum flood. The original
preferred remedy would have used full earthquake protection, but less than 0.5 probable
maximum flood protection for berms on Ponds 1 and 2. The agencies have agreed that 0.5
protection for all the ponds is appropriate, so the selected remedy now provides for full

maximum credible earthquake and 0.5 probable maximum flood protection for all ponds.



4.0 SUMMARY OF SITE CHARACTERISTICS

4.1  SURFACE HYDROLOGY

The Warm Springs Ponds include the primary hydrologic features within the operable unit.
They cover an area of approximately 2,500 acres (about 4 square miles). Three creeks
from the south and the west flow through the operable unit (see Figure 2). Silver Bow
Creek, the longest of the three creeks, flows from the south and enters Pond 3 near the
southern end of the operable unit. Mill and Willow creeks from the west and south flow
into the Mill-Willow Bypass, a diversion ditch, which routes the comparatively less

contaminated water in these two creeks around the ponds and to the Clark Fork River.

Water flowing out of Pond 3 goes primarily into Pond 2, with a smaller volume being used
to maintain several wildlife ponds located between Ponds 2 and 3 (see Figure 1). The
effluent from Pond 2 flows into the Mill-Willow Bypass, as a regulated point-source
discharge, and then down the bypass to the Clark Fork River. The average flows in the
three creeks are 73 cubic feet per second (cfs) for Silver Bow Creek, and 27 cfs for

combined Mill and Willow creeks.

The average flow of 100 cfs in the lower portion of the Mill-Willow Bypass is joined by the
average flow of approximately 47 cfs in Warm Springs Creek at the northern end of the
operable unit to form the Clark Fork River. Warm Springs Creek is also contaminated,
possibly due to milling and smelting activities in the Anaconda area, west of the operable

unit.

42 GROUNDWATER HYDROLOGY

The shallow ground water system in the Warm Springs Operable Unit is complex, owing to
the heterogeneity of the near surface geology in the area. The site is in a ground water

discharge area for the upper Deer Lodge Valley, typified by shallow ground water tables
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and swamps. The presence ui the pond system affects shallow ground water elevations

and ground water movement within the site.

Shallow aquifers occur along preseni-day stream channels but do not extend laterally
throughout the site. Deeper aquifers are associated with Tertiary-age valley fill and thick
deposits of glaciofluvial material. These aquifers generally exhibit moderate to low
permeabilities and are probably connected on a regicnal scale, although fine-grained inter-

beds tend to confine the deeper aquifers locally.

The uppermost aquifer at the site is a 10- to 15-feet-thick sand and gravel unit, which is
typically present approximately 10 feet below ground surface. This sand and gravel aquifer
appears to be present throughout most of the site. Ground water movement through the
site is generally south to north, although a significant component of ground water enters

from the Opportunity Ponds area to the southwest. (See Figure 2).

No domestic well is located within the Warm Springs Ponds Operable Unit. Several are
located east of the pond system within a mile of the operable unit, but these wells are
completed in bedrock aquifers that do not appear to be affected by the pond system. The
town of Warm Springs derives its water from supply wells constructed in unconsolidated
Tertiary deposits, from depths of approximately 200 feet. These wells appear to be
supplied with water derived from ground water resources west of and hydraulically isolated

from the Warm Springs Ponds.

43 NATURE AND EXTENT OF CONTAMINATION

Sediments, surface water, soils, and ground water are all affected by contaminants in the
Warm Springs Ponds Operable Unit. A schematic that shows the contaminated areas and
the migration pathways is presented as Figure 3. Four contaminated media have been
identified for the operable unit: pond bottom sediments, surface water, tailings deposits

and contaminated soils, and ground water. The media are discussed in the following
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sections. Table 1 presents a breakdown of the areas and volumes for each of the four

media.

4.3.1 Sediments, Tailings, and Contaminated Sails

Two of the media--the pond bottom sediments, and the tailings deposits and contaminated
soils--contain the majority of the contaminants in the Warm Springs Ponds Operable Unit.
These materials are typically fine to coarse sand and generally contain metals associated
with the sulfide ore body present near Butte. Pond bottom sediments are also comprised
of precipitated hydroxides and oxyhydroxides resulting principally from the addition of lime

to treat the water entering the pond system and from biologically 1uediated precipitation.

The exposed (unsubmerged) sediments, tailings deposits and contaminated soils cover an
area of approximately 634 acres within the Warm Springs Ponds Operable Unit.
Thicknesses of these deposits range from less than 1 inch to several feet. The submerged
sediments in Ponds 1, 2, 3, and the wildlife ponds cover an area of approximately

1,227 acres and range in thickness from less than 1 foot to over 20 feet. (See Table 1.)

43.2 Surface Water

The data obtained during the remedial investigation characterize the surface water for
near-average flow rates. Few data are available to characterize the surface water quality
during higher flows because of drier-than-normal conditions in the area experienced during
the remedial investigation. No opportunity was available during the sampling period to
collect flow and contamination data during one of the high runoff events that cause inflows

to be diverted around the pond system.

Surface water samples were collected at 25 sampling points in and adjacent to the Warm
Springs Ponds Operable Unit during Phase I and Phase II remedial investigations. The

Phase I remedial investigation showed that metals are being removed from the Silver Bow
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Creek flow by the current pond treatment system. Inflow loads of total copper and total
zinc were reduced by over 90 percent by the time the water left the pond system during
the summer months and by 50 to 70 percent during winter months. Although metals
concentrations are reduced in the pond system, Montana’s chronic ambient water quality
standards for copper, lead, and zinc were occasionally exceeded in the water leaving the
pond system, particularly in winter months. Ambient standards for cadmium and iron

were also frequently exceeded during the sampling events.

Four 24-hour, or diurnal, sampling episodes were completed within the Warm Springs
Ponds system during the Phase II remedial investigation to gain a better understanding of
changes in water quality over 1-day periods and on a seasonal bi.sis. These sampling

episodes were completed in September 1987 and in January, April, and July 1988.
Hourly data from the diurnal sampling studies have been compiled.*
The data for the 24-hour sampling episodes indicate the following:

¢+ pH varied by up to 2.2 units throughout the day at all stations sampled.

+ Total metals concentrations decreased 50 to 90 percent between pond system

inflow and outflows.

+ Dissolved metals concentrations for copper and zinc were generally 20 to
50 percernit higher in the winter at all sampling stations in the pond system.
Higher dissolved metals concentrations in the winter correlate directly with lower

pH values measured during winter sampling events.

CH2M HILL, 1989. Phase II Remedial Investigation Data Summary.
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The pond system reduced metals concentrations at the outflows from the system during the
four diurnal sampling events, frequently to levels below both chronic and acute aquatic
standards. Figure 4 shows an example of this phenomenon recorded during one of the

diurnal sampling events.

Removal of metals in the ponds is accomplished by physical, biological, and chemical
processes. Physical reduction of metal-bearing solids occurs through simple sedimentation.
Increases in pH, which are partly due to the addition of lime and partly due to
photosynthesis, can precipitate metals as a result of changing metals solubilities. Yet
another important metals removal mechanism may be the precipitation of calcite and
coprecipitation of metals and phosphorus, which follow the photosynthetic removal of
carbon dioxide and a compensating shift in the bicarbonate bufferiug system.’> Direct up-
take or absorption of metals by algae and aquatic macrophytes is also probable. Addition
of lime to the Silver Bow Creek inflow during the winter months also contributes to
precipitating metal contaminants when the amount of sunlight to support photosynthesis is

reduced.

Several fishkills have occurred in the Mill-Willow Bypass and in the upper Clark Fork
River, with the most recent known episode being in July 1989. Analysis of fish tissue by
Montana Department of Fish, Wildlife, and Parks from one event in the summer of 1986
revealed acute copper poisoning as the cause of the fish mortality. Although MDFWP did
not determine the source of metals responsible for the killings, that source most likely

consists of tailings material along the Mill-Willow Bypass.

Wetzel, R.G., 1975. Limmology. Philadelphia: W.B. Saunders Company.
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433 Ground Water

- Ground water quality data were generated through sampling of 19 monitoring wells on two
occasions (January and May, 1988) Figure 5 shows the locations of the monitoring wells at
the site. Table 2 summarizes ground water quality data for these monitoring wells.

Ground water beneath Ponds 2 and 3 may be contaminated also. Wells were not installed
to determine the quality of the ground water beneath those two ponds. Given the
hydrogeology of the site, contaminated ground water under the ponds would flow north

and be detected at the northern end of the pond system.

With one exception, all detected exceedences of the primary maxin..m contaminant levels
for metals (arsenic and cadmium) were north of the Pond 1 berm. Ground water quality
downgradient of Pond 1 is generally of poorest quality immediately north of the berm;
most metal contaminants decrease to the north, or downgradient of the pond system.

Concentrations of most metals also decrease with depth.

Highest concentrations of metals are generally associated with the shallow sand and gravel
aquifer in the area immediately below the Pond 1 berm. Calculations of ground water
discharge from the area below Pond 1 into the Clark Fork River indicate that the ground
water system contributes very little flow to the river because of the relatively low
permeability and low gradient of the shallow aquifer. Under average conditions, the flow
in the Clark Fork River is approximately 137 cfs, while the ground water discharge to the
river is approximately 1.0 cfs. Nevertheless, the exceedences of the maximum contaminant
levels for arsenic and cadmium in the ground water constitute a violation of the drinking

water standards.
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TABLE 2
GROUND WATER QUALITY DATA SUMMARY
WARM SPRINGS PONDS OPERABLE UNIT

Maximum Contaminant

Parameter Conhc‘g:xél;ggﬁ(a) @mt'ig'n@) ConcA:;ctgﬁgn(a) o}? ?‘:la‘;nb;r!es m\gz?cglkgmgls")mnd

Upyradienr Monitonng Weiis
Arsenic 638 26 43 8 sob
Cadmium 70 <50 34 8 100
Copper 9.7 6.1 58 8 1,000°
Lead 12 <10 084 8 50°
Manganese 220 <30 73 8 s50¢
Zinc 212 47 103 7 5,000¢
Tron 280 <15.0 19 8 300°
Sulfate (mg/1) 68.0 23 49 8 250°
Mili-Wiliow Bypass (Shallow Wells)
Arsenic 410 <20 92 10 500
Cadmivm 117 <50 37 10 100
Copper 150 <60 4.6 10 1,000°
Lead 180 <10 25 10 s0P
Manganese 14,500 45 : 4,155 10 50°
Zinc 1,250 127 265 10 5,000°
Tron 4,000 250 805 10 300¢
Sulfate (mg/t) 1,130 60.0 563 i0 250¢
Mill-Willow Bypass (Dcep Wells)
Arsenic <20 <20 11 3 s0b
Cadmium 52 <50 29 8 10b
Copper 71 <60 40 8 1,000°
Lead 20 <10 11 8 500
Manganese 8,550 70 2,121 8 50¢
Zinc 380 62 22 8 5,000°
Iron 70 <15 33 8 300°
Sulfate (mg/!) 1,060 920 494 8 250¢
Downgradicot of Pond 1 (Shallow Welis)
Arsenic 1970 <20 280 14 500
Cadmium 127 <50 36 1 100
Copper 159 <60 58 14 1,000¢
Lead <20 <10 20 14 50P
Manganese 31,600 309 10,297 14 50¢
Zinc 253 163 89.0 14 5,000°
Iron 80,900 45 16,220 14 300°
Sulfate (mg/1) 1,620 250 950 14 250°
Downgradient of Pond 1 (Deep Wells)
Arsenic <30 <20 10 13 500
Cadmium 84 <50 43 13 10°
Copper <80 <60 35 13 1,000°
Lead <20 <10 08 13 500
Manganese 4,460 3.0 sm 13 50¢
Zinc 43 62 19.8 13 5,000¢
Iron 409 <15 52 13 300¢
Sulfate (mg/1) 1,150 55 531 13 250°

g All values in ug/l unless otherwise noted,

c ana?' standard (based on health criteria).

Secondary standard (based on suitability criteria).

Notes: .

2. gl%%fggigletll‘sv ‘;lxl'f: lgnecrlxggaelly lsc&?l}‘a,r? %B %z?'éigpg- g;legm:e%l? za'rc enerally 25 to 40 feet deep.

3. Mill-Willow shallow wells include WSP-GW-07S, 08S, ?SS, 16S, an% 17 (Figure 2-8). P

4. Mill-Willow deep wells include WSP-GS-07D), 08D, 15D, and 16D Figurc%‘% .

S. Shallow wells downgradient of Pone 1 include WSP-GW-02S 038, 05,128, ]3g, 145, and 198 (Figure 2-8).

6. Deep wells downgradient of Pond 1 include WSP-GW-02D, ()3D, 04, 12D, 13D, 14]5, and 19D lgi ure 2-8).

7. Average values calculated using one-half detection limit, when applicable.” January and May 1988 data.

8. Additional maximum contaminant levels are: mercury and compounds: 2; nitrate: 10,000; s€lenium and compounds: 10; and silver; 50.
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5.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Applicable or relevant and appropriate requirements (ARARs) are a basic standard by
which all aspects of contaminant cleanup are measured. Compliance with ARARs or
invocation of an appropriate ARAR waiver, is required by Section 121 (d) of CERCLA.
The feasibility study evaluated potential compliance of the developed remedial alternatives
with federal and Montana ARARs. Compliance with ARARs is a threshhold
determination for selection of a remedy. 40 CFR § 300,430(f)(i)(A).

The discussion of ARARs in this section is a general discussion, which highlights the major
ARAR:s for the remedial action. A full list of all ARARs and compliance points, as well as
information to be considered ("TBCs"), and other relevant legal req-irements, is contained
in the attachment to Part II: The Decision Summary. The basis for EPA’s selection of

the ARARSs is given in the feasibility study and Part IIl, Responsiveness Summary.

ARARSs are divided into three categories: chemical-specific, location-specific, and action-
specific. Chemical-specific ARARs include laws and regulations that set human health- or
environmentally-based numerical values governing materials having certain chemical or
physical characteristics. These values set the acceptable concentrations of chemicals that
may be found in, or released to, the environment. Location-specific ARARSs restrict
contaminant concentrations or cleanup activities due to the site’s geographic or physical

location. Action-specific ARARs are based on actions taken during contaminant cleanup.

Section 121(d)(4) of CERCLA, 42 U.S.C. § 9621(d)(4), provides for the waiver of ARARs
if certain criteria are met. This Record of Decision waives two ARARs for surface water--
arsenic and mercury--and establishes replacement numeric limitations for those standards
waived. The waivers are based on technical impracticability from an engineering
perspective, as permitted under section 121(d)(4)(c) of CERCLA, 42 U.S.C.



§ 9621(d)(4)(c). Tne replacemenc criteria will remain fully protective of human health and
the environment. The replacement criteria are:

Mercury: 0.0002 mg/!1

Arsenic: 0.02 mg/l

There is uncertainty over whether creation of permanent disposal facilities within Ponds 1
and 3 and the Pond 2 and 3 impoundments in place is in compliance with a relevant and
appropriate requirement from the State’s Solid Waste Disposal Regulations, which
prohibits disposal of solid waste within the 100-year floodplain. EPA believes that the
waste units will be outside of the floodplain when the Pond berms are raised and
strengthened to specified standards. Even if the water within the ponds is considered part
of the floodplain, the disposal units are probably outside of the 100-year flood pool of the
water within the Ponds. To the extent the areas within the pond berms are considered to
be within the 100-year flood plain, EPA waives the Solid Waste Disposal ARAR pursuant
te section 121(d)(4)(c), as technologically infeasible from an engineering perspective and

pursuant to section 121(d)(4)(A), as an interim action.

Additionally, if it is later determined that the area within the Pond berms is within the
100-year floodplain, then a waiver of the state’s solid waste disposal regulations,

prohibiting disposal within the 100-year floodplain, is invoked, on the same bases as above.
5.1 CHEMICAL-SPECIFIC ARARs

The most significant state and federal chemical-specific ARARs consist of standards
protecting the quality of surface and ground water resources for human health and
environmental purposes. Surface water ARARs include ambient water concentration
limits to protect both aquatic life and public health, point source discharge standards for
discharges from the pond system, and drinking water standards. Ground water ARARs
include only drinking water standards. The contaminants of concern at the site are

arsenic, cadmium, copper, iron, lead, silver, selenium, mercury, aluminum, and zinc.
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52  LOCATION-SPECIFIC ARARs

Important location specific ARARs include cleanup activity restrictions to protect and

minimize impacts on historically significant features and endangered species.
53  ACTION-SPECIFIC ARARs

Action-specific ARARs pertinent to the Warm Springs Ponds Operable Unit include
regulations concerning dam safety in event of floods and earthquakes, hazardous waste

management and land reclamation for mining areas.

Dam safety regulations address berm design and modification for the existing treatment
system. Hazardous waste management ARARs include requirements for contaminant
disposal.  Reclamation ARARs require proper grading, backfilling, subsidence
stabilization, water control, revegetation and other measures needed in surface mining
areas to eliminate damage from soil erosio‘n, subsidence, landslides, water pollution, and

hazards dangerous to life and property.



SECTION 6.0
SUMMARY OF HUMAN HEALTH AND ENVIRONMENTAL RISKS

A public health and environmental risk assessment was conducted by the Montana
Department of Health and Environmental Sciences to identify and characterize the actual
and potential threats to human health and the environment posed by contaminants present
at the Warm Springs Ponds Operable Unit. Carcinogenic and noncarcinogenic human
health effects were characterized, as were significant environmental effects. With respect

to both human health and the environment, endangerment was established.
6.1 HUMAN HEALTH RISKS

The EPA has determined that the Warm Springs Ponds Operable Unit poses the following

actual or potential endangerment to human health:

¢ Workers at the ponds face an increased risk of cancer estimated to be 2 x 107,
or two excess cancers in 10,000 individuals exposed for a lifetime, due to
incidental ingestion of arsenic in the contaminated soils, sediments and tailings.
Recreationists (hunters, fishermen, bird watchers) also face increased cancer risk

from exposure to arsenic.

+ Workers and recreationists face additional cancer and noncancer health risks due
to ingestion of lead and other hazardous substances in the contaminated soils,

sediments, and tailings.

¢ Current residents adjacent to the ponds face actual or potential risks from
contaminated soils, sediments, and tailings becoming wind-borne. If homes were
to be built within the operable unit boundaries, residents would also face risks

greater than the levels noted above.



¢ The contaminated ground water below Pond 1 poses a potential threat to users

of the ground water.

¢ The berms protecting the ponds fail to meet current dam safety standards. Their
failure due to a flood or earthquake could result in catastrophic consequences,

including loss of life.

The baseline risk assessment establishes current and potential threats to human health.
40 CFR § 300.430(d)(4).

The NCP states that the goal of a Superfund cleanup should be reduction of risk to
acceptable ranges, if ARARs do not exist or are not sufficiently protective. The point of
departure, or target risk range, is 1 x 10 for cancer risk and levels that do not create
adverse effect, incorporating a margin of safety, for systemic toxicants. 40 CFR §
300.430(e)(2)(I)(A)(2).

The preamble to the NCP states that the 1 x 10 risk range should be the goal of any
cleanup, unless revision to a lesser protective level is appropriate for site specific reasons.
55 FR 8715-8717. Risks should not exceed 1 x 10™.

6.2 SUMMARY OF TOXICITY ASSESSMENT

Arsenic, a known carcinogen, is present at this operable unit. Samples of exposed tailings
and contaminated soils contained a maximum arsenic concentration of 597 mg/kg and an
average of 349 mg/kg arsenic. Lead, a hazardous substance that is both a suspected
carcinogen and toxic noncarcinogen, is also present at elevated concentrations (maximum
of 1000 mg/kg and average of approximately 490 mg/kg). Risks from lead were not
quantified in the risk assessment, but the presence of lead risks is noted. In addition to its
suspected carcinogenic effects, lead is known to damage the central nervous system and

cause other serious health effects. The EPA believes there is no safe threshhold for lead
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intake. Other hazardous substances, such as cadmium, are also present at elevated

concentrations.

63 SUMMARY OF EXPOSURE ASSESSMENT

In addition to serving as an active water treatment system for contaminants transported by
Silver Bow Creek, the Warm Springs Ponds and surrounding area also function as a
wildlife management area. Since two employees of the Montana Department of Fish,
Wildlife and Parks work within the operable unit, managing the wildlife area, their
occupational exposure was evaluated. A recreational exposure scenario was also evaluated
because hunters and fishermen are often present at the ponds. The risk to current
residents was evaluated because several homes are located near the operable unit

boundary.

As required by EPA policy, the risk assessment also examined risks under a future
residential scenario. Because the operable unit is comprised almost entirely of the ponds
and associated wetlands, EPA considers it unlikely that homes will be built within its
boundaries. To ensure that future residential development does not occur, the Record of
Decision requires implementation of institutional controls. The remedy then focuses on

active measures to address the occupational, recreational, and environmental threats.

The current human exposure routes are summarized on Figure 6 for each exposure
scenario. The principal component of human health risk comes from incidental ingestion

of arsenic during occupational activity.

64  RISK CHARACTERIZATION

The risk assessinent evaluated risks from carcinogenic elements such as arsenic, lead, and
cadmium, and risks from numerous noncarcinogenic elements such as copper, iron, lead,

and zinc. The human health risks from noncarcinogens are evaluated based on their
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hazard index. If the combined chemical hazard index is greater than one (based on a
detailed calculation presented in the risk assessment), then an unacceptable risk is present.
Although some risks due to noncarcinogens were found, the hazard index was in all cases
s than one. As indicated previously, lead was not quantitatively evaluated in the risk
assessment. However, the EPA believes there is no safe threshhold for lead intake.
Although copper and zinc do not present a risk to human health, they do pose significant

risks to the environment, especially to aquatic organisms.

The maximum excess lifetime cancer risk due to arsenic exposure (arsenic is the
contaminant of primary concern) for workers at the ponds is estimated to be 2 x 10®, or
two excess cancers in every 10,000 exposed individuals. This estimated risk is based on
exposure to maximum measured concentrations of arsenic in ¢..posed tailings and
contaminated soils present at the Warm Springs Ponds, but excluding the Mill-Willow

Bypass.

Because of difficulties in developing risk-based cleanup levels for the occupational and
recreational scenarios, EPA has elected to delay selection of a specific health-based soil
cleanup action level. The EPA will continue to examine appropriate methods for
calculating specific soil cleanup levels for this operable unit. Nevertheless, EPA is
confident thai the risk assessment has demonstrated actual and potential risks posed by
conditions at this operable unit to justify the Record of Decision requirements. The next
section, concerning environmental risks, explains how the human health risks will be

reduced by mitigation of the environmental risks.
6.5 ENVIRONMENTAL RISKS

The EPA has determined that the Warm Springs Ponds pose the following actual or

potential endangerment to the environment.



¢ Periodic fishkills have occurred due to salts of copper and zinc washing from
tailings deposits into the Clark Fork River during thunderstorms. Contaminated
soils, sediments, and tailings also pose an unquantifiable chronic risk to aquatic
life and wildlife, both within the boundaries of the operable unit and in the river

downstream.

¢ Water quality criteria for the protection of aquatic life have been exceeded by
water discharged from the ponds, and by water routed around the ponds without

treatment.

¢ The berms protecting the contaminated pond water and sediments fail to meet
current dam safety standards. Their failure due to floods or earthquakes could

result in catastrophic environmental consequences in the Clark Fork River.

Although this Record of Decision does not require a specific soil cleanup action level,
EPA is confident that the risk assessment has sufficiently demonstrated the actual and
potential environmental risks posed by conditions at the Warm Springs Ponds to justify the

cleanup requirements.

The actions required by this Record of Decision are necessary and appropriate to address
the risks described above, even though an exact quantification of acceptable risk levels was
not determined. The actions required will reduce or eliminate the principal risks. This
statement is based on the knowledge that several components of the selected remedy
require excavation or covering of exposed tailings, sediments, and contaminated soils. For
example, drying and covering Pond 1 will retard or stop the ground water contamination
which currently exists, and increasing the operational level of Pond 2 will flood areas of
contaminated soils, sediments, and tailings, thereby reducing exposure by direct contact to

those areas.



6.6 FUTURE RISK ASSESSMENT ACTIONS

The determination of a final soil cleanup action level, which will be necessary for
contaminated areas deferred by this action, and appropriate measures to remediate those

areas, will be made within one year of the effective date of this document.



RO,

7.6 PROBLEM DEFINITION

Eight environmental and human health concerns were identified for which the feasibility
study developed remedial objectives and alternatives for remedial action. The eight
problems are based on the results of the remedial investigations, the applicable or relevant
and appropriate requirements (ARARs) analysis, and the public health and environmental

risk assessment.

The eight human health and environmental problems are described in terms of four
contaminated media: (a) pond bottom sediments, (b) surface water, (c) tailings deposits
and contaminated soils, and (d) groundwater. The contaminat~rd media are discussed
below in terms of the problems each medium presents to the Warm Springs Ponds
Operable Unit.

7.1  POND BOTTOM SEDIMENTS

Dam Stability During Floods. Montana’s dam safety rules control the minimum level of
flood protection for the design of dams within the State of Montana. The dams at Warm
Springs Ponds are classified as high hazard dams for which the State’s dam safety rules
require the ponds’ outlet structures to pass varying fractions of a probable maximum flood.
As the volume of water stored increases, the fraction becomes greater, to a maximum of
one-half. The pond berms, as currently constructed, would likely fail during a moderate to
major flood. In the event of partial or catastrophic dam failure during such a flood, the
contaminated pond bottom sediments could cause incalculable damage to the Clark Fork

River.

Dam Stability During Earthquakes. The Warm Springs Ponds are located within or very

near the northern section of the Intermountain Seismic Belt, which is a zone of major



et

earthquake activity within the North American tectonic plate.® At least 230 earthquakes
with magnitudes greater than 4.0 have occurred at epicenters within 187 miles of the

Warm Springs-Butte area during the last 107 years of recorded earthquakes.’

The ground-shaking that occurs during an earthquake can cause berms that are not
adequately designed or constructed to flow somewhat like a liquid, causing them to slump
and release the water and semisolids behind them. Earthquakes can also cause sloshing of
the water in a pond, creating great waves that overflow and erode berms, often causing
berm failure. A review of the limited information available on the construction of the
Warm Springs Ponds berms shows that they are not strong enough to withstand even

moderate earthquakes.

The Montana dam safety rules require that if a dam is in a region subject to earthquakes,
the dam must be designed to withstand the most severe earthquake that can be reasonably

anticipated. This design earthquake is known as the maximum credible earthquake.

A review of available information regarding the embankment materials confirms that the
east-west and north-south berms are likely to fail in a moderate-to-severe earthquake. The
likelihood of failure appears to be greater than previously reported. This was determined
by a preliminary stability evaluation performed for this study, which indicated that the
downstream slopes of the berms have potential to fail at accelerations from 0.05 to 0.07 g
(g is the standard symbol for the acceleration of gravity). For comparison, in 1981, the
International Engineering Company determined that the acceleration at Warm Springs
Ponds during a maximum credible earthquake could be as high as 0.23 g. These
preliminary conclusions will be investigated further and confirmed during the remedial

design phase.

International Engineering Company (IECO), 1981, Geotechnical and Hydrologic Studies, Warm
Springs Tailings Ponds, Anaconda, Montana. Prepared for Anaconda Copper Company, Denver, Colorado.

7
Ibid.
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Failure of the upstream slopes (faces) of the berms was not examined in this study because
information on the materials and construction of the upstream slopes was not available.
During the remedial design investigation, the potential for upstream slope failure also will

be investigated.

Failure of the berms during an earthquake could result in at least partial release of the
contents of the ponds. The sludges and tailings in the ponds are sufficiently liquid that
they could migrate a considerable distance if released from the ponds. Although it has not
been determined that the tailings in Warm Springs Ponds could also experience sponta-
neous liquefaction, this is a process that has been observed in seismically induced failures
of other tailings ponds. If this process did occur, the tailings and sludges could flow for

miles, contaminating the Clark Fork River downstream.
72  SURFACE WATER

Fishkills in the Mill-Willov: Bypass. There have been five documented fishkills associated
with the Mill-Willow Bypass since 1983. They occurred on August 9, 1983; August 2, 1984;
July 3, 1987; May 27, 1988; and July 13, 1989, and are documented in Montana

Department of Fish, Wildlife, and Parks memoranda for these years.

All five fishkills followed a similar pattern. They were associated with locally intense
thunderstorms in the Warm Springs Ponds area, usually after extended dry periods. The
fishkills started in the Mill-Willow Bypass and extended down the Clark Fork River for
various distances. In the 1984 event, over a thousand dead fish were observed in a 15-to
20-mile stretch of the Clark Fork River. In July 1989, over 5,000 dead fish were reported.
The fishkills have been linked to high concentrations of copper in the water; zinc

concentrations and low pH levels may also be factors in fish mortality.

The available data indicate rapid elevation and dissipation of the metals concentrations

during storm events, which implies that they are derived from a readily available source of
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highly soluble compounds, i.e., metal salts. A source of such salts has been identified
along the Mill-Willow Bypass. During extended dry periods, salts of copper and zinc form
by surface oxidation or the evaporation of soil moisture on the tailings deposits that exist
along the bypass. There are approximately 21 acres of tailings deposits along the bypass.
The copper salts are clearly visible on the tailings deposits during warmer months as

green- and blue-colored surface deposits.

The postulated mechanism for the fishkills is that the rain water dissolves the metal salts
and washes them into the bypass, resulting in metal concentrations high enough to cause
mortality. Elevated levels of metals detected in the gills of dead fish suggest that the fish

were exposed to acute levels of metals.

While transient phenomena such as the observed fishkills are difficult to study and even
more difficult to model, the evidence available at this time points to the visible salts on the

tailings deposits as the primary cause of the fishkills.

Metal Loads in the Stream Flows. Silver Bow Creek, and to a lesser degree Mill and
Willow creeks, are all contaminated with detectable levels of heavy metals; primarily
copper, arsenic, lead, and zinc. For example, in the Phase I remedial investigation, on the
average, the inflow to the ponds, the discharge from Pond 2, and the combined flows of
Mill and Willow creeks exceeded Montana’s chronic water quality standard for copper in
effect during the Phase I remedial investigation. The standard was exceeded in 100, 70,

and 60 percent of the samples for those three sampling points, respectively.

The Mill-Willow Bypass was constructed to route the comparatively cleaner Mill and
Willow creeks flows around the ponds and to the Clark Fork River without mixing with
the comparatively more contaminated Silver Bow Creek flow. However, recent data
indicate that, although Mill and Willow creeks are cleaner than Silver Bow Creek, they
still contribute a portion of the total amount of metals reaching the operable unit (arsenic-

-34 percent, copper--6 percent, cadmium--3 percent, lead--3 percent, zinc--4 percent).
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The pond system treats contaminated water by combinations of physical, chemical and
biological process. Physical settling of suspended solids occurs simply because the flow
velocities in the ponds are very low compared to the velocities in the creek channel. The
removal of dissolved metals occurs in part because of photosynthetically-induced chemical
precipitation, and uptake of metals by, and subsequent settling of, aquatic plants. The
effectiveness of the ponds is enhanced by the addition of lime to precipitate metals during
colder months when the amount of light available for photosynthesis and biological activity

is diminished.

Without the treatment in the pond system, the Montana chronic water quality standards
for the protection of aquatic life would be far more frequently exceeded at the Pond 2
outlet immediately upstream of the beginning of the Clark Fori River. For example,
available information indicates the standard for copper (12 ug/l for a calcium carbonate
hardness of 100 mg/1), would be exceeded more than 75 percent of the time. Even though
the pond system currently treats Silver Bow, Mill, and Willow creeks , the water quality
standards for several contaminants are often exceeded, particularly in winter months. The
dissolved metals in the three creeks ultimately contribute to the chronic exposure by fish

downstream.

Tailings in the Mill-Willow Bypass. The total amount of identifiable surficial tailings in
the Mill-Willow Bypass has been estimated at 79,000 cubic yards. This includes
76,000 cubic yards of exposed tailings deposits and 3,000 cubic yards of tailings with
vegetation cover. The primary source of these tailings is Silver Bow Creek. On numerous
occasions over the past 20 years, the inlet structure of Pond 3 has been plugged by flood
debris. This has caused Silver Bow Creek to enter the Mill-Willow Bypass and deposit its

sediment load--much of it in the form of tailings--along the banks of the bypass channel.

These tailings have been further eroded and transported out of the bypass and into the

Clark Fork River particularly during high flow conditions. Once deposited in and along



the banks of the Clark Fork River, these contaminated tailings add to the problems that

already exist there and thus contribute to adverse effects on aquatic organisms.

The Mill-Willow Bypass Removal Action, being conducted under an Administrative Order
on Consent and scheduled for completion during late fall of 1990, will remove tailings and
contaminated soils from the uppermost four miles of the bypass channel. The remaining
portion of the bypass channel (approximately one-half mile), to its confluence with Warm
Springs Creek, will be cleaned up as part of the overall remedial action for Warm Springs
Ponds. All work required by the removal order is part of the overall remedy described

herein and thus enforceable under this Record of Decision.

Transport of Upstream Tailings to the Clark Fork River. The W rm Springs Ponds are
27 river miles from Butte, where most of the mining-related activities occurred that led to
the contamination at the Warm Springs Ponds. Silver Bow Creek is contaminated along
most of those 27 miles, with several large deposits of tailings interspersed with many
smaller deposits. There are also much smaller deposits of tailings along Mill and Willow

creeks.

Altogether, some 3 million cubic yards of streamside tailings are estimated to exist
upstream of the Warm Springs Ponds.® These tailings are eroded by normal and above
normal flows in the creeks; however, high flows move larger quantities of these tailings. A
recent flood study estimated that a 100-year flood on Silver Bow Creek would deliver
100,000 cubic yards (one football field 47 feet deep) of sediments to the Warm Springs

Ponds.” These sediments would consist of both natural sediments and tailings.

HBydrometrics, 1983, Summit and Deer Lodge Valleys Long~Term Environmental Rehabilitation

Study, Butte-Anaconda, Montana, Volume VII, Warm Springs Ponds. Prepared for the Anaconda Minerals
Company, Butte, Montana.

CH2M HILL, 1988. Silver Bow Creek Flood Modeling Study. Prepared for State of Montana

Department of Health and Environmental Sciences, Helena, Montana.

2-35



Tailings Deposits and Contaminated Seils

In addition to the areas of tailings deposits around the pond system, there are soils that
contain varying concentrations of metals or are mixed with tailings. In addition, there are
areas of pond bottom sediments that were historically submerged in Ponds 1 and 2, but
which are now exposed. The total area of tailings deposits and contaminated soils is esti-
mated to be approximately 420 acres with a corresponding volume of 1.9 million cubic
yards. (See Table 1)

The primary pathways identified for potential human exposure to these contaminants are
direct (skin) contact, inhalation of dust from the surface, and incidental ingestion of con-
taminated soil and sediment. In addition, these contaminants may } ;esent environmental

threats, through adverse effects on fish and wildlife within the pond system.

Ground Water

Exceedences of primary maximum contaminant levels for cadmium and arsenic were
detected in one well located within Pond 1 and in several wells downgradient of Pond 1.
The affected wells downgradient of Pond 1 are completed in the shallow sand and gravel
aquifer. These exceedences could pose a threat to users of the aquifer, either currently or

in the future, and to aquatic organisms in the Clark Fork River.

The known area of primary maximum contaminant level exceedences in groundwater
caused by the pond system is in and below Pond 1 and is estimated to cover 180 acres.
There are likely two primary reasons why the area of contamination is not more extensive.
Most significantly, the pond bottom sediments (tailings and sludges) form a low
permeability layer on the bottoms of the ponds, particularly in Ponds 2 and 3. Thus, the
contaminated water in the ponds and in the sediments does not readily leak into and
contaminate the groundwater to the degree that it otherwise would. Additionally, upward

gradients in the aquifer north of Pond 1, and the interception of the groundwater in that
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area by the Clark Fork River, have kept the groundwater ccntamination in the area of the

ponds from spreading very far north.
73  PROBLEMS UPSTREAM

In addition to the eight human health and environmental problems described above, the
relationships among those problems and the remainder of the Silver Bow Creek/Butte
Area NPL Site problems upstream of the Warm Springs Ponds are also important. Most
significantly, the upstream areas are the sources of the very large volume of contaminated
water flowing into and through the operable unit. The ponds, while not currently capable
of providing totally adequate treatment of the contaminated flows in Mill, Willow, and
Silver Bow creeks, are nonetheless an important treatment svstem. They provide
significant protection of the Clark Fork River from the continuous flow of contamination

currently coming from upstream areas.

The levels of contamination in Mill, Willow, and Silver Bow creeks will likely be reduced
by future cleanup actions taken upstream of the Warm Springs Ponds. But, until that
time, the pond system will be needed to treat the flows and thereby improve the water
quality in the three creeks. This is an important factor in determining the types of alterna-
tives that can be developed for the Warm Springs Ponds Operable Unit. Alternatives that
would eliminate or substantially alter the existing pond treatment would have to include
alternative treatment capacity for the contaminated surface water if an equivalent level of

aquatic protection is desired.

In spite of the environmental problems, the Warm Springs Ponds have become a major
nesting and resting place for abundant waterfowl in the upper Clark Fork River. Brown
and rainbow trout also inhabit the wildlife ponds and Ponds 2 and 3. The ponds are an
important sport fishing and hunting spot, attracting sportsmen from all parts of the United
States. Trout are caught frequently in the range of 8-12 pounds. These points are

noteworthy in light of the long term plans for improving the ponds’ ability to support fish
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During the development of the feasibility study report, ARCO developed its own proposed
plan (called Alternative 3A). It incorporated many of the features of the agencies’
Alternative 3, but was significantly different in two major respects. Because the ARCO
alternative had certain useful features, and it was clear that a combination of the features
of the agencies’ Alternative 3 and ARCO’s Alternative 3A could be developed as an
effective alternative for remediation of the site, a combined alternative, called Alternative
3+3A in this Record of Decision, has been developed. It is the selected remedy for the
operable unit. Table 4 lists the alternatives and describes the specific actions that each

includes. Each of the alternatives, including 3+ 3A, is described separately below.
8.1 ALTERNATIVE 1 ($1,191,500,000)

The components of Alternative 1 include solidifying all onsite contaminated soils, tailings,
sediments, and sludges to protect against a probable maximum flood (PMF) and a maxi-
mum credible earthquake (MCE); constructing a new treatment pond for surface water
treatment and an upstream flood impoundment to capture flood flows for additional
treatment; and installing a groundwater interception trench to capture and then treat

contaminated groundwater as it migrates from the ponds.

The current inability of the three existing ponds to withstand floods and earthquakes
would be addressed by using an in situ solidification process to stabilize the pond bottom
sludges and sediments. This would minimize the risk of pond failure due to an earthquake
or flood event. In addition, contaminated soils and exposed tailings that exceed an action
level of 250 ppm for arsenic and 750 ppm for lead would be excavated and disposed of in

the existing ponds prior to solidification.

This alternative would effectively limit the toxicity and mobility of tailings to acceptable
concentration levels and greatly reduce the potential for future human or animal contact

with harmful contaminants.






sludges (19 millioir cubic yards), Alternaiive 1 would take approximately 17 years to
complete. Full risk reduction would not occur until that point. The estimated present
"'worth cost for this alternative is $1,191,500,000. This present worth cost includes both
capital costs and annual operations and maintenance costs. All future costs are reduced to
present worth costs to allow remedial action alternatives to be compared on a relatively

equivalent basis.

8.2 ALTERNATIVE 2 ($241,500,000)

Alternative 2 is the most comprehensive of the alternatives that retain the current pond
treatment system. Its components include protecting the pond system against a probable
maximum flood and the maximum credible earthquake; excavating and disposing offsite all
contaminated soils and tailings within the Mill-Willow Bypass, Pond 3, and below Pond 1;
capping Pond 1; flooding exposed tailings and contaminated soils within Pond 2; and
upgrading the treatment system in Pond 3. It also includes two of the components of
Alternative 1: constructing an upstream flood impoundment and installing groundwater

interception trenches.

Pond stability would be achieved by protecting all three ponds against both a full probable
maximum flood (PMF) and maximum credible earthquake (MCE). Thus, maximum
protection is provided against release of the pond bottom sediments. While some damage
to the pond berms could still occur under extreme conditions, there would be minimal risk

of losing the pond bottom sediments during an earthquake or flood event.

All exposed tailings and contaminated soils along the Mill-Willow Bypass, and all exposed
tailings and contaminated soils within Pond 3 and below Pond 1 that exceed an action
level of 250 ppm arsenic and 750 ppm lead, would be removed and disposed of at an
offsite RCRA disposal facility. The closest treatment, storage, and disposal facility able to
accept the waste is near Boise, Idaho, approximately 480 miles from the site. Exposed

tailings and contaminated soils within Pond 2 would be flooded, and Pond 1 would be
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Contaminated groundwater would be collected through interception tresnches beiow both
Pond 1 and Pond 2 berms. The groundwater would then be pumped to the inlet of Pond 3

for treatment.

Alternative 2 is one of two alternatives expected to exceed at least one ARAR. Whereas
Montana’s dam safety standards require protection of the existing Ponds 1, 2, and 3 to 0.2,
0.3, and 0.5 PMF, respectively, Alternative 2 stabilizes all pond berms against a full PMF.
This alternative is expected to attain aquatic water quality standards for surface water
(except for arsenic and mercury, as described in Alternative 1), maximum contaminant

levels for groundwater, and selected RCRA closure requirements for Pond 1.

All of the components of Alternative 2 should reliably reduce the human health and
environmental risks at the site, if properly designed, operated, and maintained. The
actions proposed may result in adverse effects to wetlands, endangered species, or
historical resources. The estimated present worth cost for this alternative is $241,500,000.

It is estimated that the remediation measures will take 5 years to complete.

8.3 ALTERNATIVE 3 ($71,100,000)

Alternative 3, identified by MDHES and EPA in the feasibility study and the proposed
plan as the preferred alternative, is similar to Alternative 2 in that is includes protecting
the ponds against an maximum credible earthquake completely upgrading the pond
treatment system, capping Pond 1 and flooding Pond 2, and installing ground water
interception trenches. It is different from Alternative 2 in that it requires protection of the
ponds to a fraction of the probable maximum flood instead of the full probable maximum
flood; it includes excavation of exposed tailings and contaminated soils with subsequent
disposal in Pond 1 instead of offsite disposal; and it includes the smaller upstream settling
basin in lieu of a large upstream impoundment. Only the new components are discussed

below.



Pond stability in this alternative is achieved by protecting Pond 1 against a 0.2 PMF, Pond
2 against a 0.3 PMF, and Pond 3 against a 0.5 PMF. These are the standards that are
required by Montana’s dam safety regulations for high hazard dams such as those at the

Warm Spring Ponds.

In Alternative 3, all exposed tailings and contaminated soils in the Mill-Willow Bypass,
within Pond 3, and below Pond 1 that exceed an action level of 250 ppm arsenic and
750 ppm lead would be excavated and disposed of in Pond 1. Pond 1 would be closed
with a RCRA-compliant cap as described in Alternative 1.

Consolidating excavated material into Pond 1 under a RCRA-compliant cap would
effectively isolate the material from direct contact and effectively limit the mobility of the
material. It would also effectively consolidate all material which exceeds the cleanup
criteria within a smaller area. As long as the cap is properly maintained, the material

would be safe from release because of erosion of the cap.

The final difference between Alternatives 2 and 3 is that Alternative 3 includes the
construction of a smaller upstream settling basin (2,000 acre-feet). During flood flows on
Silver Bow Creek greater than 600 cfs, surface water would pass through the upstream
settling basin. The settling basin would be similar to the upstream impoundment with two
exceptions. First, the storage capacity would be much lower (2,000 acre-feet versus
8,000 acre-feet). Second, the amount of water that would receive full treatment for both

suspended solids and dissolved metals would be less.

During flood flows between 600 and 4,000 cfs, all surface water from Silver Bow Creek
would pass through the upstream settling basin. Full treatment would be provided for
floods that do not completely fill and then overflow the 2,000 acre-foot settling basin.
Suspended solids would settle within the basin and the captured water would then be
released slowly from the basin for treatment of dissolved metals in Pond 3. Floods that

exceed the storing capacity of the settling basin, however, would be only partially treated.
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Up to 80 percent of the snsrended solids would continue to be settled out within the
basin, but only flows up to 600 cfs (the inlet capacity of Pond 3) would then be treated in
the ponds for dissolved metals. The remainder of the flows discharged over the spillway of
the settling basin would be routed around Pond 3 and flow down the bypass without

treatment of dissolved metals.

The actions proposed in Alternative 3 are expected to result in compliance with all State
and federal ARARs. These include Montana’s dam safety standards, aquatic water quality
standards (with the exception of arsenic and mercury, as previously described), maximum

contaminant levels, and selected RCRA closure requirements.

The actions proposed for Alternative 3 are technically feasible and are expected to reliably
reduce the environmental and human health risks at the site. The actions proposed may
result in adverse effects to wetlands, endangered species, or historical resources. The
estimated present worth cost is $71,100,000. It is estimated that the remediation measure

identified will take 5 years to complete.

8.4 ALTERNATIVE 3+3A $(57,416,000)

Alternative 3+3A, identified by the EPA and MDHES as the selected remedy, is a
synthesis of Alternative 3 and ARCO’s Alternative 3A. Alternative 3+3A was developed
following consultation with the public and ARCO to address concerns about some of the
aspects of Alternative 3 as presented in the feasibility study. Alternative 3+3A includes
many of the features of Alternative 3, including protecting the pond berms against the
maximum credible earthquake and fractions of the probable maximum flood, upgrading
the treatment system, removing Mill-Willow tailings, covering and revegetating Pond 1,
and installing ground water interception trenches. It is different from Alternative 3 in that
storage of flood flows would be within Pond 3 rather than in an upstream impoundment;

the bypass channel would be realigned in places; Pond 2 would be improved and retained



as a treatment unit; and disposal of contaminated soils would be within the dry areas of

either Ponds 1 or 3. The primary features of Alternative 3+3A are discussed below.

Pond stability would be achieved by altering all pond berms so that they would be stable
during the maximum credible earthquake. This would be accomplished by flattening the
downstream slopes or adding toe berms for stability. Additionally, the upstream faces of
the berms would be analyzed during the remedial design phase to insure their stability
during the maximum credible earthquake. All north-south berms along the Mill-Willow
Bypass would be raised and strengthened to protect against failure during flood flows up to
70,000 cfs, which is one-half the peak flow rate of a probable maximum flood. The slopes
of the berms along the bypass would be protected against scour by constructing soil-cement

armoring for the entire length of the bypass.

The tailings and contaminated soils along the Mill-Willow Bypass would be excavated and
disposed of at two locations: within Pond 1 prior to covering and within a dry area of
Pond 3 near the Pond 3 berm (see Figure 1). This excavation and disposal was begun
during the summer of 1990 as part of the Removal Action. The remainder of the
excavation and disposal will be performed as part of the Remedial Action covered by this
Record of Decision. The disposal areas in Pond 1 and in Pond 3 will ultimately be
covered with lime and soil barriers, then revegetated with native species. The amount of
contained materials to be disposed of at each location will be determined based upon the

economics of haul distances.

The measures to upgrade Ponds 2 and 3 for this alternative would serve two primary
purposes: 1) storage of flood flows up to the 100-year event and 2) improvement of the
treatment processes to achieve the water quality standards at the point of discharge. The

main features include:

¢+ Raise Pond 2 and 3 embankments to increase storage capacities within those

ponds and enable storage and treatment of the 100-year flood event in Pond 3.
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The total storage capacity of Pond 3 would be increased to 13,000 acre-feet.
The operating volume of Pond 2 would be increased to 2,200 acre-feet to

increase retention time and improve treatment.

Modify and replace hydraulic structures. The intake structure to Pond 3 would
be completely replaced with a larger, more efficient structure capable of passing
flows up to 3,300 cfs (the estimated peak flow of the 100-year flood event).
Flows exceeding that amount would be routed to the Mill-Willow Bypass
Channel using a combination of an overflow spillway and a fuse plug dike. The
intake structure would be designed to minimize plugging through use of a trash
rack. At the maximum water surface elevations anticipated during a major
flood, the intake structure would be capable of passing no more than 4,000 cfs

into the ponds.

The two decant outlets on Pond 3 would be raised and modified to provide
controlled releases into Pond 2, not to exceed 200 cfs. Additional outflows are
required to avoid exceeding the allowable storage volume in Pond 3 during the
100-year flood. Outflows in excess of 200 cfs would be routed directly into the
Mill-Willow Bypass channel via a pipe from the west decant tower. The outlet
pipe to the bypass would be capable of discharges up to 500 cfs. The discharge
to the bypass would be through an energy-dissipation structure to avoid excessive
erosion. The outlet structure in Pond 2 would be raised and modified to

accommodate the water level increase.

Construct emergency spillways in the Pond 2 and Pond 3 berms. In Pond 2, the
spillway would be designed to allow passing up to 12,500 cfs from a flood in the
eastern hills, which is one-half the probable maximum flood of that drainage
area above Pond 2. In Pond 3, the entire volume expected during a flood of
one-half the probable maximum flood, from the eastern hills, can be contained

within the upgraded storage capacity of Pond 3. However, as noted above, the
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inlet structure to Pond 3 can pass as much as 4,000 cfs during a major flood in
Silver Bow Creek. Thus, the spillway in Pond 3 must be capable of passing 4,000
cfs directly into the bypass channel to avoid overtopping the berms during a
major flood in Silver Bow Creek. The emergency spillways would be constructed
in the western embankments of Ponds 2 and 3 and would be constructed using

soil-cement similar to the soil-cement used to armor the embankments slopes.

4 Upgrade lime treatment facilities and water quality controls. A new lime
addition facility would be installed at the intake structure to Pond 3. The new
facility would add hydrated lime to the Silver Bow Creek influent at a rate
sufficient to raise and maintain pH levels at a minimum of 9.0. The treatment
facility would be designed to handle both normal flows aud flood flows up to the
100-year event. Pond 3 would provide sufficient retention time to allow metals
to react and form insoluble hydroxide precipitates. Pond 2 would provide
greater volume and retention time for final settling and clarifying of the Pond 3

effluent before discharging.

The contaminated ground water would be addressed using the same facilities as described
for Alternatives 2 and 3. The ground water would be collected in interception drains
below and within or adjacent to Pond 1. The ground water would then be pumped back to
the inlet of Pond 3 for treatment.

Bbth surface and ground water quality monitoring would be needed. The existing ponded
water in the eastern portion of Pond 1 would be pumped out and Pond 1 would then be
dry-closed. The tailings and contaminated soils in Pond 1 would be protected from direct
exposure by covering with lime and soil barriers, followed by revegetation with native
species. The dry-closed Pond 1 would be protected from floods in the eastern hills
through construction of a channel around the east side of the pond, discharging below

Pond 1 to the Clark Fork River. The channel would be designed to safely pass a flood



from the eastern hills of 8,500 cfs, which is one-half the probable maximum flood of that

drainage area above Pond 1.

The exposed tailings above Pond 2 would be flooded as a result of the increased water
elevation and volume of this pond. The exposed tailings deposits above Pond 3 will not be
addressed as part of this alternative. The area above Pond 3 will be part of the active
receiving pond, with floods up to the 100-year flood being routed into the pond. During
these events, additional tailings and sediments will be deposited in Pond 3. Hence, the
removal or capping of the exposed tailings in this area will be addressed at the S-year

review and at the time of the final closure of the pond system.

Institutional controls to prevent future residential development would be implemented.
Deed notices and recording the locations of Ponds 1, 2 and 3 and all disposal areas would
be required. Specific contractual provisions with the State may be required. Further
development of Deer Lodge County’s zoning scheme will be required. Institutional
controls to prevent swimming and consumption of fish by humans is necessary. All other
activities needed to comply with the final ARARs, Attachment to Part 2 would also be

required.

The actions proposed in Alternative 3+3A are expected to result in compliance with state
and federal ARARs. These include Montana’s dam safety standards, aquatic water quality
standards (with the exception of the standards for arsenic and mercury, which will be

waived as previously described), and maximum contaminant levels.

The actions proposed for Alternative 3+3A are technically feasible and are expected to
reliably reduce the environmental and human health risks at the site. The actions
proposed may result in adverse effects to wetlands, endangered species, or historical
resources. The estimated present worth cost is $ 57,416,000. It is estimated that

remediation will take 3 to 5 years to complete.



8.4.1 COMPONENT UPGRADE

A component upgrade of the treatment system in Pond 3 may be necessary in the event
that the remedies proposed in Alternative 3+3A for handling flood flows are not as
effective as currently anticipated. The purpose of the component upgrade would be to

address the potential for resuspension of bottom sediments in Pond 3.

The pond bottom sediments of concern are the very fine grained settled materials that are
essentially composed of flows and sludges resulting from the existiiig (and proposed)
treatment processes. These flows and sludges exist as a sludge bla ket on the bottom of
Pond 3. They may be subject to resuspension during high winds or high flows. The
amount and the effects of resuspension cannot be determined using existing modeling

techniques.

Accordingly, tests will be performed on the pond bottom sediments to determine their

impact on aquatic life. The tests would be performed in two phases:

¢ Phase 1 will include a bioassay survey of the pond bottom sediments. A model
will be constructed assuming various levels of resuspension of these materials.
Waters containing these levels of resuspended materials will then be used in a
series of bioassays. Standard EPA-approved test species of biota (including fish
and macroinvqrtebrates), or native biota if possible, will be subjected to acute
and chronic bioassays using waters containing the materials to determine the
effects on their ability to survive. In conjunction with the bioassays, a full
spectrum of chemical analyses will be performed on the waters containing the
resuspended materials. The bioassay survey will be completed prior to
September 30, 1991.



¢ Phase 2 will be performed only if bioassay results indicate that there are adverse
affects on the biota as a result of pond bottom material releases. Phase 2 would
incorporate field scale resuspension testing using in situ techniques to determine
the parameters necessary to develop resuspension modeling. Once these
parameters have been defined, the Pond 3 system would be modeled to

determine the extent of resuspension during high flows or high winds.

If the Phase 1 or Phase 2 investigations indicate that resuspension of pond bottom
sediments will result in adverse effects to human health or the environment, additional
measures would be required as part of the selected remedy. These measures would

include:

¢+ A separate study amendment to identify and analyze additional remedial

measures to address the resuspension of pond bottom sediments.

+ Construction of the selected additional remedial measures.

8.5 ALTERNATIVE 4 ($77,000,000)

Alternative 4 contains many of the same components as Alternative 3. These include
protecting the pond system against a full maximum credible earthquake and a fraction of
the probable maximum flood, capping Pond 1, completely upgrading the pond treatment
system, constructing an upstream settling basin, and installing ground water interception
trenches. The only difference between this alternative and Alternative 3 is that this
alternative provides for capping exposed tailings and contaminated soils in place instead of

excavating and consolidating them in Pond 1 prior to capping.

In Alternative 4, the only areas of exposed tailings and contaminated soils that would not

be capped in place would be those along the Mill-willow Bypass and within Pond 2.
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Material from the Bypass would be excavated and placed into Pond 1 prior to capping.
The areas of exposed tailings and decontaminated soils within Pond 2 would be flooded.
All other areas that exceed an action level of 250 ppm for arsenic and 750 ppm for lead
would be capped in place. The capping would involve covering these areas with a 6-inch
layer of agricultural lime to help prevent metals migration and then covering the area with
18 inches of topsoil. Capping the contaminated soils and exposed tailings in place with an
18-inch cap would effectively reduce the mobility of the material but would not be as
effective or permanent in containing the wastes and minimizing the exposures as removal,
consolidation, and placement under a RCRA-compliant cap as specified in Alternative 3.
Fertilizer, soil amendments, and seed would be spread as necessary over the area to

establish stable vegetative cover in accordance with State reclamation requirements.

The actions proposed in Alternative 4 are expected to result in compliance with all state
and federal ARARs. These include Montana DNRC dam safety requirements, aquatic
water quality standards (with the exception of arsenic and mercury, as previously
described), maximum contaminant levels. RCRA compliant closure requirements (Pond

1), and State reclamation standard (exposed tailings and contaminated soils).

All of the components of Alternative 4 are technically feasible, and with appropriate
design, construction, operation and maintenance, would reliably reduce the human health
and environmental risks at the site. The actions proposed in Alternative 4 may have an
adverse effect on wetlands, endangered species, or historical resources. It is estimated that

implementation of this alternative will take 5 years at a total present worth cost of
$77,000,000.

8.6 ALTERNATIVE 5 ($66,3000,000)

Alternative 5 is similar to Alternative 4 in all aspects except two. First, Alternative 5

includes a partial upgrade to the treatment system instead of the complete upgrade



Ry

provided in Alternatives 2, 3, and 4. Second, Alicrnative 5 provides for treatment of

contaminated ground water in an onsite wetland treatment system instead of in Pond 3.

The partial upgrade of the pond treatment system would include the following four

measures:

1. Diverting Mill and Willow Creeks into Pond 3 for treatment

2. Modifying the inlet to Pond 3 by adding a trash rack and an overflow weir and

relocating the fuse plug
3. Improving the lime treatment system
4, Retaining the existing effluent structures in Pond 3 and keeping Pond 2 in service

This less comprehensive upgrade to the pond system would provide some improved
treatment to surface waters, but not to the extent necessary to effectively treat flows up to
600 cfs as provided in Alternatives 2, 3, and 4. Consistent treatment would be provided
for flows only up to approximately 210 cfs. This flow rate is based upon calculations that
determine the maximum flow rate that could be directed from Pond 3 to Pond 2 while still
providing acceptable metals removal in Pond 2 and preventing the resuspension of pond
bottom sediments. Since the effluent structure that directs the flow from Pond 3 to Pond
2 will not be modified, Pond 2 remains as an active treatment cell in the pond system and
becomes a limiting factor with regard to the volume of flow that can be treated in the

ponds.

Because of the limited capacity of Pond 2, flows greater than 210 cfs would be directed
around the pond system without treatment for dissolved metals. This will result in
violations of aquatic water quality standards during above average flows. (The average

flow of surface waters through the operable unit is approximately 90 cfs). Also, because
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the effective treatment capacity of Pond 2 is nearly exhausted due to the volume to
sediments accumulated in the Pond, keeping Pond 2 in the treatment system provides an
opportunity for sediments to be resuspended during periods of high winds. The future life
of Pond 2, and therefore the future life of the treatment system, would be limited to an

estimated 15 years.

The ground water contamination problem would be addressed by constructing a wetlands
treatment system below Pond 1. Contaminated ground water would be collected by an
open ground water trench and pumped up to the entrance of the wetlands for treatment.
The area available for the establishment of a wetlands treatment system is approximately

100 acres.

Two separate treatment cells would be constructed within the wetlands to enhance the
metals removal efficiencies. The cells would operate in series, with effluent water from
the first cell discharging into the second cell. Treated water from the second cell would be
discharged to the Clark Fork River.

Due to plant uptake of toxic metals and vegetation die-off, periodic removal of organic
matter from the wetlands area would be necessary. However, with periodic cleaning and
proper maintenance, the wetlands could be expected to remain viable for at least the life
of the treatment system. Treating contaminated ground water in an onsite wetlands should
result in compliance with groundwater standards. However, wetlands treatment is not
expected to be as consistently reliable as the pond treatment system proposed in
Alternatives 2, 3, and 4.

Alternative S is expected to result in compliance with most but not all ARARs. By
providing only a partial upgrade to the pond treatment system, exceedences of aquatic
water quality standards can be expected. Compliance with maximum contaminant levels

for ground water is expected to be achieved, but not with the consistency expected with



"

alternatives 1 through 4. Certain RCRA closure requirements for Pond 1 and reclamation

stairdards are expected to be achieved.

The actions proposed in Alternative § may have an adverse effect on wetlands, endangered
species, or cultural resources. It is estimated that this alternative will take 5 years to

implement at a present worth cost of $66,3000,000.
8.7 ALTERNATIVE 6 ($55,100,000)

The components of Alternative 6 are a combination of many of the components found in
Alternatives 1 through 5. Alternative 6 includes protecting the pond system against a full
maximum credible earthquake and a fraction of the probable maximum flood, excavating
tailings and decontaminated soils within the Mill-Willow Bypass and disposing of them in
Pond 1, partially upgrading the pond treatment system, and collecting and treating

contaminated ground water in an onsite wetlands treatment system.

The unique features of Alternative 6 are that: 1) it does not include the installation of an
upstream impoundment or settling basin; and 2) the action proposed for isolating the
contaminated soils and tailings within the site includes flooding wherever possible. Only

the two unique features are discussed below.

This alternative does not address the transportation of contaminated soils and tailings from
upstream sources expect for flows less than 210 cfs. As discussed in Alternative 5, this
flow rate is a limitation of Pond 2 and the partial upgrade of the pond treatment system.
Therefore, flows greater than 210 cfs on Silver Bow Creek wouid bypass the pond system
since no upstream impoundment or settling basin would be present to detain larger flows
and thus enhance settlement of solids and treatment of metals. In addition, over the long
term, deposition of upstream sources may lead to recontamination of the Mill-Willow

Bypass.



In Alternative 6, exposed tailings and contaminated soils below Pond 1 and within Ponds
2 and 3 would be isolated by flooding the areas and maintaining a constant water level.
The flooding of tailings and contaminated soils below Pond 1 would be accomplished

through the construction of the wetlands treatment system.

The exposed tailings and contaminated soils within Pond 2 would be flooded. A small
berm would be designed to cross Pond 2, running east to west in order to facilitate the
flooding of the higher southern end of the pond. A small amount of water would be
discharged from Pond 3 to Pond 2 in order to keep the newly bermed area wet. Discharge

from Pond 2 would flow directly into the Mill-Willow Bypass.

The actions proposed for Alternative 6 should result in compliance for most but not all
ARARs identified. Because only a partial upgrade to the pond treatment system will be
realized, and an upstream impoundment or settling basin will not be constructed,
compliance with aquatic water quality standards will only be met at flows less than 210 cfs
on silver Bow Creek. Compliance with maximum contaminant levels for ground water is
expected to be achieved but not with the consistency expected with Alternatives 1 through
4. Certain RCRA closure standards and State reclamation standards are expected to be

met.

The actions proposed in Alternative 6 may result in adverse effects to wetlands,
endangered species, or cultural resources at the site. It is estimated that Alternative 6 will

take S years to implement at a total present worth cost of $55,100,000.

8.8 ALTERNATIVE 7

Alternative 7 is the no-action alternative required by the National Contingency Plan. It is
used as a baseline alternative against which to judge the other alternatives. As the name
implies, this alternative does not include any remediation activities. Current activities at

the site being carried out by the agencies would diminish substantially. The only activities
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assumed to continue are those beirg carried out by the owner (e.g., lime addition to the
influent during winter months and general maintenance of the site). Accordingly, there
would be no reduction in risk or increase in protectiveness of human health and the
environment. As a result of the continued occurrence of a number of processes onsite, the
risks to human health and the environment would increase over time if left unmitigated.
Major fishkills will continue to occur on a periodic basis. Catastrophic failure of the ponds
could occur in a moderate earthquake or a moderate flood (probably less than a 100-year

event).



9.0. COMPARATIVE ANALYSIS OF ALTERNATIVES

The alternatives described in the previous section, with the exception of Alternative 3+3A,
were based on certain standards and criteria which have since been reevaluated. Those
standards are the probable maximum flood standard for pond berms (now 0.5 for all
berms), the RCRA standards for an impermeable cap (no longer required), and the action
levels for lead and arsenic deferred and substituted by other criteria. These changes
require only minor adjustments in the actual cleanup actions. In performing the
comparative analysis of their various alternatives, EPA and MDHES assessed the
alternatives with the revisions as described. The comparative analysis which follows
assumes these changes would be incorporated into the alternatives. Cost estimates given

would not change significantly due to these changes.

CERCLA requires EPA to examine several factors when selecting a remedy. EPA has
identified nine evaluation criteria to be examined. 40 CFR § 300.515(e)(9)(iii): §
300.515(f)(1)().

Two of the criteria are threshhold criteria--the remedy must be protective of human health
and the environment and must comply or result in compliance with ARARs, unless a

specific ARAR is waived.

Five of the criteria are primary balancing criteria--long-term effectiveness and
permanence; reduction of toxicity, mobility, or volume through treatment; short-term

effectiveness; implementability; and cost.
The two remaining criteria are modifying criteria--state and community acceptance.
This section of the ROD analyzes the various alternatives against each of these criteria

and weighs the advantages and disadvantages of each alternative relative to the other

alternatives.
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The evaluation is presented using the nine evaluation criteria as headings. Under each
heading the alternatives are discussed approximately in order of decreasing performance

for that criierion.
9.1 OVERALL PROTECTION OF HUMAN HEALTH AND ENVIRONMENT

As previously explained, two elements of the operable unit cleanup are deferred to a later
date, as permitted by 40 CFR § 300.515(f)(5)(iii)(D). Final action levels for contaminants
in soils, sediments, and tailings will be selected within one year. This will determine
additional cleanup requirements, especizally for the area below Pond 1. Final cleanup
decisions for the final disposition of Ponds 2 and 3, after the need for treatment of the
incoming water is no longer necessary, cannot be made until after the effectiveness of
upstream cleanup actions is known. Therefore, this analysis addresses protectiveness
within the scope of this interim remedy only, and does not address the deferred actions

described above.

Each of the first six alternatives (including Alternative 3 and 3A) addresses the eight
human health and environmental concerns identified at the site to varying degrees of
protectiveness. Alternative 6 leaves one of the concerns unaddressed--the transport of
tailings down the bypass during flood flows in excess of 210 cfs. Other alternatives do not
consider containment and treatment of the 100-year flood flows. Alternative 7 is the no-
action alternative; it would not alter the site, and it does not address any of the identified

concerns.

Overall, Alternative 1 is the most protective of the alternatives, because it alone contains
measures to treat the pond bottom sediments, tailings deposits, and contaminated soils to
permanently reduce their mobility. However, because in situ solidification is still a
developing technology, its feasibility would have to be further explored during the
predesign or design stage. It would destroy important fish and wildlife habitat and

necessitate treatment ponds elsewhere in the Clark Fork River Basin. The remaining
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action alternatives (Aliernatives Z-0) include measures to stabilize the pond berms to limit
the mobility of the sediments and sludges by improviﬁg their existing containment,
Alternatives 2 through 6 also include measures to contain the tailings and contaminated
soils exposed at the surface throughout the operable unit either onsite (Alternatives 3-6) or

offsite (Alternative 2).

Of the alternatives that do not eliminate the existing pond system (Alternatives 2-7),
Alternative 2 offers the most protection against pond failure by protecting the pond berms
against the maximum expectable forces--a probable maximum flood or a maximum
credible earthquake. Alternatives 3 through 6 protect the pond berms against an
maximum credible earthquake and fractions of a probable maximum flood. Of these,
Alternative 3+3A would be the most protective because it would upgrade all the ponds to
withstand a 0.5 PMF, whereas the other alternatives would upgrade Ponds 1, 2 and 3 to
withstand a 0.2, 0.3, and 0.5 PMF, respectively. In addition, Alternative 3+3A is most
effective in preserving and enhancing wetlands, and containing the 100-year flood without

creating new contaminated areas.

The no-action alternative would be the least protective by leaving the berms in their

present unstable state.

Containment measures for tailings deposits and contaminated soils are proposed for
Alternatives 2 through 6. In general, the containment measures are not expected to be as
protective or as permanent as the solidification action proposed for Alternative 1. This is
because the tailings and soils would still exist in a form that could, in theory, be disturbed
by severe weather or other forces, though the probability of dispersal of the contaminants
would be very low for most of these alternatives. Alternative 2 includes offsite disposal of
the contaminated material. This would remove the direct threat from the site, but it
would also introduce new risks and the liability associated with the offsite disposal of
untreated material. Alternative 3 would consolidate the material onsite under a RCRA-

compliant cap. This could effectively contain the material without introducing the
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additional liabilities and risks of offsite disposal. Alternatives 3+3A would cap
contaminants within Pond 1 and dry portions of Pond 3; it would also flood the tailings
deposits and contaminated soils in Pond 2. All of the contaminated materials would be in
flood protected areas. The exposed tailings within Pond 3 would not be remediated at the
present time because this will be an active area of the pond. Floods up to the 100-year
flood will be routed into Pond 3 resulting in occasional flooding of some of these tailings.
Alternatives 4 and 5 would cap in place all of the material possible. Less protective caps
would be used, and the lack of consolidation would increase maintenancé costs and the
potential for cap failure. Alternative 6, flooding, is the least protective of the action
alternatives. Flooding these materials would limit direct contact but may increase
mobility. Alternative 7 does not address the risks associated with the tailings deposits and

contaminated soils.

The surface water and ground water actions included as parts of Alternatives 1 and 2 and
3+3A would provide the most effective and most comprehensive treatment for surface
water and ground water of the seven alternatives. Surface water treatment in an upgraded
pond system would be provided for all flows up to the volume of a 100-year flood
(13,000 acre-feet) or until the maximum flow of 3,300 cfs had been reached. With
appropriate design and operation, water quality ambient and point source discharge
standards should be met for nearly all flows up to the 100-year flood event. Alternatives 3,
4, 5, and 6 include various levels of pond treatment, decreasing in the degree of effec-
tiveness. Alternatives 3 and 4 would provide suspended solids treatment for flood flows
between 600 and 4,000 cfs. Except for 2,000 acre-feet stored in the settling basin, flows
above 600 cfs would not be treated for dissolved metals. Alternative 5 would upgrade the
pond system, but it would only accept flows up to 210 cfs for dissolved metals treatment.
Again, except for 2,000 acre-feet stored in the settling basin, flows between 210 and
4,000 cfs would receive treatment for suspended solids only. The lack of dissolved metals
treatment for above-average flows would lead to increased violations of water quality
standards for flows out of the operable unit. Because of the decreases in levels or volume

of treatment, water quality standards would be violated with greater frequency for each
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decrease in the upgrade of the treatment system. Alternatives 6 and 7 would likely

experience regular violations during above average flows.

Trench drains for ground water collection and treatment are included as part of all seven
action alternatives. Alternatives 1, 2, 3, and 4 include trench drains both in and below
Pond 1. Alternative 3+3A includes an interception trench below Pond 1 and further
examination of the need for additional trenches, such as in Pond 1. Alternatives 5 and 6
only call for a single drain below Pond 1. A single drain would effectively limit the offsite
migration of contaminated groundwater but would not aid attempts to dewater Pond 1.
Alternatives 1 through 4 would treat the groundwater in the pond system. Alternatives 5
and 6 include the addition of onsite wetlands for treatment. The v :tlands system would
decrease pumping requirements but could increase treatment operation and maintenance
requirements and lead to further contamination of the soil and ground water at the lower

end of the site.

In general, permanence of the remedial actions is greatest for the more comprehensive
alternatives. The solidification of pond bottom sediments is the only alternative that
would permanently limit the mobility of the pond bottom sediments. Actions to stabilize
the pond berms (Alternatives 2 through 6) would protect the sediments as long as they are

maintained but would not permanently affect the sediments themselves.

Surface water treatment would continue for as long as the ponds are functional. Under
current conditions, the estimated life of Pond 3 is approximately 10 to 25 years. The new
treatment pond (Alternative 1) could be constructed with an estimated life of up to 100
years. The increased pond volumes established with Alternative 3+3A would significantly
increase the estimated life Pond 3. However, any increase in estimated life would result in

decreased storage capacity for flood flows.

The permanence of efforts to cleanup the bypass would depend on efforts to keep the

bypass free of future deposition. Alternatives 1 and 2, and 3+3A offer the greatest
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effectiveness, containing and treating all flows up to the 100-year event. For Alternatives
3, 4, and 5, flows up to the 100-year event would have up to 80 percent of the suspended

solids load removed.

The permanence of soils and tailings remediation is greatest for Alternative 1 because all
contaminated material would be solidified in the ponds. Alternatives 2 and 3 would
contain the material in several consolidated units that would reduce maintenance
requirements and aid permanence. The permanence of capping in-place or flooding
(Alternatives 4 through 6) is much more dependent on the continued maintenance of the

cap or cover.
9.2 COMPLIANCE WITH ARARs

All of the alternatives would comply with most of the ARARs and replacement standards,
except for surface water ARARs. All of the alternatives would control non-point source
coniaiiination from the Bypass, and contribute to overall surface water ARAR
compliance. Alternative 1, 2, and 3+3A would result in compliance with point source
discharge ARARs for surface water in normal conditions, and wouid ensure compliance up
to 100 year flood flows, by trapping those flows in full treatment systems. Alternatives 3
and 4 would result in compliance with point source discharge ARARs, but would fully
capture only limited flood events, and would not achieve ARARs compliance for surface
water during other flood events. Alternatives 5 and 6 would not achieve compliance with
point source discharge ARARs during certain times, and would not achieve compliance
with surface water ARARs during certain flood events. (Alternative 7, the no action

alternative, would not achieve compliance with any of the identified ARARS.)

Alternatives 5 and 6 would not achieve compliance with Floodplain Management

requirements. Alternatives 1, 2, 3+3A, and 4 would comply with these ARARs.



Table 5 summarizes each alternative’s compliance with federal and Montana ARARs. A
complete list of ARARs is found in Attachment 1.

9.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

The residual risks that would remain after implementation of each of the alternatives
increase from Alternative 1 through the no-action alternative (Alternative 7), which
involves the greatest residual risk. Alternative 1 would result in the least residual risk
because the measures it includes to eliminate or contain the risks are more comprehensive
than any of the other alternatives. This is primarily the case in regards to the pond
bottom sediments and the tailings and contaminated soils. Alternative 1 is the only

alternative to include treatment (solidification) of these materials.

Although Alternative 2 would not reduce the residual risk to the same risk level as
Alternative 1, it would protect the ponds from the threat of failure to a greater extent than
the remaining alternatives, and it would remove the majority of the contaminated soils and
tailings from the site. The residual risk in Alternative 2 results from the presence of the

untreated pond bottom sediments onsite.

Alternatives 3 through 6, in turn, contain a slightly higher level of residual risk from the
pond bottom sediments because the pond berms would be protected against only a fraction
of a PMF, rather than a full PMF (Alternative 2). However, the probability of a
catastrophic failure of the pond berms during a flood would still be small because the
likelihood of even a 0.2 PMF is quite small. (No specific return intervals are associated
with probable maximum floods, though their probability of occurrence is only once in sev-
eral thousand years.) Alternative 7, which would not further stabilize the pond berms,
would carry the greatest residual risk of flood damage to the ponds. The extent of
environmental damage that would result from a pond failure would also increase over time

with Alternative 7 because of the continued deposition of sediments within the pond.
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COMPUANCE SUMMARY FOR FEDERAL AND MONTANA ARARs

TABLE 5
ALTERNATIVE DESIGN

Montana Statstory/
ARAR Regulatocy
Subject Section Description of Pravision At 1 At 2 Alt.3 AL 3+3A Al 4 AL S AR. & AT
Surface Water ARM16.20.622 Amblent surface water huallty Yes, could treat Yes could treat the Yes® Yes Yes® No® No® No?
standards for Montana’s C-2 the 100 year flood 100 year flood .
classlfication
ARM16.20.622 Waste treatment requirements Yes, could treat Yes, couid treat Yes® Yes Yes® No® No® No*
for polnt source discharges to the 100 year flood the 100 year fiood
recelving waters
ARM16.20.203 Maximum contaminant levels for Yes, could treat Yes, could treat Yes® Yes Yes® No® No* No®
inorganic chemicals In potentlal the 100 year flood the 100 year flood
community water systems
40 CFS 122-125 MPOES monltoring requirements Yes Yes Yes Yes Yes Yes Yes No
40 CFR 125.130(b) Best Management Practice Yes Yes Yes Yes Yes Yes Yes No
40 CFT Parts 230 & Dredge and fill requirements Yes Yes Yes Yes Yes Yes Yes NA"
231
Alr ARM16.8.815 Montana alr standard for lead Yes Yes Yes Yes Yes Yes Yes NA
ARM16.8.818 Montana particulate alr standard Yes Yes Yes Yes Yes Yes Yes NA
ARM16.2.1401(4) Montana PM-10 standard Yes Yes Yes Yes Yes Yes Yes NA
40 CFR Part 50 Natlonal primary and secondary Yes Yes Yes Yes Yes Yes Yes No
amblent air quallty standards
40 CFR Part 63 Natlona! emission standards for Yes Yes Yes Yes Yes Yes Yes Ne
hazardous alr pollutants
Ground water ARM16.20.1003 Montana Class Il ground water Yes Yes Yes Yes Yes Yes Yes No
quallty standards
Floodplain ARM35.15.606 Criterla for flood control works Yes Yes Yes Yes Yes No No No
management allowed within deslgnated

floodways
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TABLE 5 (continucd)
ALTERNATIVE DESIGN
COMPUANCE SUMMARY FOR FEDERAL AND MONTANA ARARs

Montana Statttory/
ARAR Regulatory .
Subject Section Description of Provision Alt. 1 Al 2 Al I Alt. 3+43A At 4 Alt. 5 Alt. 6 AT
ARM36.2.404 Evaluation criterla for Natura! Yes Yes Yes Yes Yes Yes Yes No
Streambed and Land Preservation Act
(1975) standards and guldelines
40 CFR 6(App. A) Floodplalns Management Yes Yes Yes Yes Yes Yes Yes Yes
Exec, Order 11,988
40 CFR 6 (App. A) Protection of Wetlands Yes Yes Yes Yes Yes Yes Yes Yes
Exec. Order 11,990
Dam Safety ARM36.14.501 Deslign criteria for high hazard dams Yes Yes Yes Yes Yes Yes Yes NA
ARM36.14.502 High hazard dam Inflow design criterla Exceeds ARAR Exceeds ARAR Yes Exceeds Yes Yes NA NA
ARAR
Reclamation ARM26.4.505 Requlre adequate cover over waste Yes Yes Yes Yes Yes Yes Yes No

materlals to prevent salt migration,
adverse plant etfects, and water
pollution

ARM26.4.520 Criteria for disposal of sol! materials Yes Yes Yes Yes Yes Yes Yes Yes
(tallings and contaminated solls)

ARM26.4.633 Aequire that all surface drainage from Yes Yes Yes Yes Yes Yes Yes No
disturbed areas be treated by the
best avallable technology

ARM26.4.642 Permanent Impoundment construction Yes Yes Yes Yes Yes Yes NA NA
and operatlon requirements

ARM26.4.711 Revegetation actlions must establish a Yes Yes Yes Yes Yes Yes Yes NA
diverse, effective, and permanent
cover capable of self-regeneration and
plant successlon

Hazardous Waste ARM16.4.701- Incorporation of federal regulatory Yes Yes Yes Yes Yes Yes Yes No
ARM16.4.703 requirements that establish the
standards for permitted hazardous
waste management facilitles

Solld Waste ARM16.14.505 Siting criteria for solld waste disposal Yes Yes Yes Yes Yes Yes Yes No
sltes
40 CFR Part 257 Criterla for solid waste classification Yes Yes Yes Yes Yes Yes Yes No
and disposal
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TABLE 5 (continucd)
ALTERNATIVE DESIGN
COMPLIANCE SUMMARY FOR FEDERAL AND MONTANA ARARs
Montana Statutory/
ARAR Reguiatocy
Subject Section Description of Pruvision Alt.1 Alt, 2 Alt. 3 Al 3+3A Al 4 At 5 Al 6 AT
Occupational Safety 29 USC §51-678 Occupatlonal Safety and Health Act Yes Yes Yes Yes Yes Yes Yes No
Historlc 16 USC 469 Archaeologlcal and Historic Yes Yes Yes Yes Yes Yes Yes Yes
Preservation 40 CFR 6.301(c) Preservation Act

16 USC 470 Natlona! Historlc Preservation Act Yes Yes Yes Yes Yes Yes Yes Yes

40 CFR 6.301(b)

36 CFR Part 800
16 USC 461-467 Historic Sites, Bulldings, and Yes Yes Yes Yes Yes Yes Yes Yes

40 CFA 6.301(a) Antiquities Act

16 US 1531-1566 Fish and Wiidlife Coordination Act Yes Yes Yes Yes Yes Yes Yes No

40 CFA 6.302(g)
Natural Resources 16 USC 1531-1543 Endangered Species Act Yes Yes Yes Yes Yes Yes Yes No

50 CFR Parts 17 & 402

40 CFR 6.302(h)

40 CFR6(Apn.A) Protection of Wetlands Yes Yes Yes Yes Yes Yes Yes No

ARAR compliance indicates that the requirements stated will be met with the exception that ambient water quality standards for arsenic and mercury will not be met under any alternative and wili require a walver based on technical impracticabliity,

as discussed [n Chapter 8.

Alternatlves 3 and 4 could treat pond In-flows up to 6000 cfs, This magnitude of flow Is expected to be exceeded once every 2 years.

Alternatives 5 and 6 could treat pond In-flows up to 210 cfs. This magnitude of fiow is expected to be exceeded once each year.

Current operating procedures result in the exceedance of water quality standards about 40 percent of the.time.

NA = not applicable.
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Alternatives 1 and 2, and 3+3A would carry the least residual risk resulting from surface
water and groundwater coniamination. Both alternatives include measures to treat
basically all flows less than a 100-year flood passing through or from the system. Surface
water flows up to a 100-year flood flow would be detained and treated for suspended
solids and dissolved metals. Only flows greater than 100-year flood flow would pass
through the system untreated.

The residual risks associated with contaminated surface water increase with each of the
remaining alternatives. Alternatives 3 and 4, although treating most flows in an upgraded
treatment system, include only suspended solids treatment for flows between 600 and
4,000 cfs that exceed 2,000 acre-feet. Alternatives 5 and 6 retain the current pond system
with a few modifications and would only allow dissolved metals trea’ nent in the ponds for
flows up to 210 cfs because of the capacity limitations of Pond 2. For Alternative 5, flows
between 210 and 4,000 cfs would be treated for suspended solids in the upstream settling
basin. Up to 2,000 acre-feet of the flow would be retained and could be metered slowly
into the ponds for dissolved metals treatment, if required. The modification of the current
pond system in Alternatives 5 and 6 also would not address the problem of potential short-
circuiting in the ponds. Short-circuiting decreases the effectiveness of the ponds.
Alternative 6, which does not include any treatment for flows greater than the current
capacity of the treatment system (210 cfs), may eventually result in the recontamination of

the bypass and the area below Pond 1.

Water quality standards for ambient and point source discharges should be met for all
flows up to at least 100-year flood for Alternatives 1, 2, and 3+3A. Alternatives 3 and 4
may exceed these water quality standards during flows above 600 cfs. Alternatives 5, 6,
and 7 would experience more frequent violations and violations at lower flows than

Alternatives 1 through 4.

Both of the groundwater treatment actions should be able to meet the appropriate

treatment standards in the long term. However, pumping the collected groundwater to
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Pond 3 for treatment (Alternatives 1 through 4) would require less startup effort and less
long-term operation and maintenance. The wetland system (Alternatives S and 6) would
require periodic maintenance and/or replacement of vegetation, and more intensive care
during winter months than the pumping option. The addition of the wetlands would also
result in the eventual recontamination of soils, sediments, and groundwater in the

treatment area, which may require future remediation during system closure.

The operation and maintenance requirements for all of the action alternatives would be
fairly constant, because most of the requirements would be related to the water treatment
systems. Alternatives 1 and 2 would require somewhat greater operation and maintenance
than Alternatives 3, 4, 5, and 6 with respect to the requirements of the upstream flood
impoundment. Alternatives 3, 4, and 5 would have less substantial operation and
maintenance requirements associated with the upstream settling basin. Alternative 3+3A
would not involve operation and maintenance of a separate flood detention basin.
Alternative 6 would require the periodic removal of tailings from the bypass.
Alternatives 5 and 6 include a wetlands treatment system that would require some
operation and maintenance. Alternatives 3 through 5 include onsite capping of
contaminated material. Maintenance of the cap(s) will also increase the operation and
maintenance requirements. Alternative 3, which would consolidate the contaminated
material undzr a single RCRA-compliant cap, would have less maintenance requirements
than the alternatives that would cap the material in place. Flooding the contaminants
(Alternative 6) would potentially have the greatest maintenance costs while offering the

least protection.

Monitoring requirements would basically be the same for all alternatives, limited to
ensuring conformance with surface and groundwater standards. No monitoring above the

current MPDES monitoring requirements would be added with Alternative 7, no-action.
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94 REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH
TREATMENT

Alternative 1 is the only alternative to use treatment in the remediation of pond bottom
sediments and contaminated soils and tailings. This treatment would reduce the mobility
of these materials by solidifying the sediments in place. It would also decrease the
potential for leaching metals from the sediment. A drawback to the in situ solidification
process is that it would substantially increase the total volume of the pond bottom
material. Approximately 2 cubic yards of solidification agents would have to be added to
every 1 yard of sediments treated in the wet portions of the ponds, thus tripling the volume

of the sediments in these areas.

The remaining action alternatives would contain but would not treat the pond bottom
sediments. The containment actions would reduce the sediments’ mobility to a lesser
extent than Alternative 1 because they stabilize the containment structures but not the
material itself. The containment actions would not affect the toxicity or volume of the
material. Alternative 2 includes the most stringent of the containment actions, stabilizing
the existing pond berms against the largest expectable forces, a probable maximum flood
and an maximum credible earthquake. The remaining action alternatives would limit the
mobility of the pond bottom material during events up to a full maximum credible
earthquake and a fraction of a probable maximum flood. The no-action alternative would

not affect the toxicity, mobility, or volume of the pond bottom material.

Remediation options proposed for the tailings and contaminated soils also vary in their
effectiveness in limiting the future mobility of the material. Through offsite disposal of a
majority of these materials, Alternative 2 removes the threat of remobilization at the site,
although the material would continue to exist in an untreated state at a separate site.
Alternative 3 offers the best onsite reduction in mobility through consolidation followed by
containment under a RCRA-equivalent cap. Alternative 3+3A incorporates tailings and

contaminated soils disposal in Ponds 1 and 3 under a protective soil cover, revegetated
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with native grasses. Alternatives 4 and 5 would also reduce the mobility of the material,
although not to the same extent as Alternative 3. Alternative 3+3A and 6 would not
greatly reduce the mobility of the contaminated tailings and soils that would be flooded,

although they would reduce the threat of direct contact.

All of the action alternatives include treatment to reduce the toxicity of the surface water
to some degree. The alternatives differ in the amount and level of treatment. Alter-
natives 1 and 2, and 3+3A include treatment to reduce the toxicity of contaminated water
for all flow conditions up to a 100-year flood. Flows above the 100-year flood flow would

bypass the system untreated.

The remaining alternatives reduce the toxicity of the surface water to a lesser extent. For
Alternatives 3 and 4, only flows below 600 cfs and 2,000 acre-feet of flows above 600 cfs
would be treated in the pond system for'suspended solids and dissolved metals. Flows
between 600 and 4,000 cfs would be treated for suspended solids only in the upstream
impoundment. Alternatives 5 and 6 retain the present pond system with a few
modifications to improve treatment. Alternative 5 includes a settling basin to contain up
to 2,000 acre-feet and treat flows between 210 and 4,000 cfs for suspended solids. Flows
above 210 cfs would not be treated for dissolved metals. Alternative 6 does not include
any treatment for flows greater than the capacity of the current pond treatment, 210

system.

9.5 SHORT-TERM EFFECTIVENESS

Most of the components of the action alternatives would take 2 to 3 years to complete.
The components are similar for the most part, varying primarily in size or layout. The
solidification of the pond bottom sediments is an exception to this. Alternative 1 would
require approximately 17 years to complete because of the large volume of soils and sedi-

ments to be solidified. Although the stability of the sediments would increase during the



solidification process, it would still take a substantially longer time to reach complete

protection from Alternative 1 than from any of the other alternatives.

The wetlands treatment system included as part of Alternatives 5 and 6 may need up to
5 years startup time to reach the design objectives of the system. This time is needed to
establish plant species in the system in order to realize effective treatment. None of the
other treatment components included with the alternatives would require an extended
startup period, though optimizing operation of a modified or new pond treatment system

may require a full year or more of operational experience.

Alternative 2 would have substantial impacts on the area, by -ausing trucks carrying

contaminated soils to travel on public roads.

None of the action alternatives are expected to substantially affect the community of
Warm Springs during remediation. Local releases of metal-contaminated tailings or dust
would likely occur during construction work carried out in contaminated areas, but such
releases would be minimized by dust control techniques and would not be expected to
affect the community. There is also the potential for short-term violations of the water
quality standards at the compliance point as a result of remediation work in or adjacent to
the bypass and stream beds. Those violations would differ somewhat between alternatives

and could be minimized through use of sedimentation barriers and sedimentation ponds.

Construction contractors would need protection against dermal and respiratory exposure to
the tailings while working in contaminated areas. Dermal threats could be controlled
using long-sleeve protective clothing, and inhalation threats could be controlled using
appropriate dust or face masks. Health risks to operation and maintenance workers would
be substantially less than for such workers under the existing conditions (see the PHEA,
Appendix A of the Warm Springs Ponds Operable Unit Feasibility Study). These risks

would be similar for all alternatives.



Planning for all remediation activities would have to consider potential impacts to a pair
of bald eagles, which are protected under the Endangered Species Act, that have previ-
ously :n_estéd within the operable unit. The eagles are not currently nesting within the
operable unit but they continue to use the ponds as a food source during the summer
months. Only Alternative 1 would substantially affect this food source. If the eagles
return to nesting in the area surrounding the ponds, steps would be required to minimize
any impact resulting from construction. This would be done during project planning in the
design and construction phase of remediation. With attention to the necessary controls,
adverse impacts to the eagles can likely be avoided. This would be true for all seven of

the action alternatives. .

Environmental impacts to the operable unit would be greatest for Alternative 1 because of
the in situ solidification process proposed for the existing ponds. Solidification of the
existing ponds would alter several hundred acres of land that is currently wetland wildlife
habitat. Prior to solidification, the ponds would be drained; about 17 years later, following
solidification and covering with soil and vegetation, they would be left as dry, vegetated
terrestrial habitat. Some of the lost open-water habitat would be replaced by the new
treatment pond, which would be constructed upstream of the present ponds. The new
flood impoundment pond, although not typically containing water, would permanently
remove approximately 1,000 acres of rangeland from use, bringing the total acreage

affected by this alternative to approximately 2,250 acres.

The remainder of the alternatives would not significantly affect the environment in and
around the pond system on a long-term basis, except for the loss of wetlands in Pond 1
and the effects of the upstream impoundments. The flood impoundment, as discussed
above, would affect approximately 1,000 acres. The smaller settling basin (Alternatives 3
through 5) would affect approximately 500 acres. Alternatives 2 through 6 (except 3+3A)
would affect the local environment during implementation as a result of construction
activities. These alternatives would affect the surrounding wildlife habitat with increased

noise and dust levels. Some habitat would also be temporarily destroyed as a result of
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necessary earthwork. These impacts would likely be short-lived and the areas returned to

their preconstruction condition fairly quickly.
9.6 IMPLEMENTABILITY

For the most part, there is not a great deal of difference in the implementability of the
seven action alternatives. Most of the components proposed as part of the alternatives are
well-developed technologies, used to some extent in either the hazardous waste, water, or
standard civil engineering disciplines. The technical feasibility of these components
appears to be good. The exceptions are the two innovative components included as part
of a number of the alternatives: in situ solidification, and wetlands treatment for metals

removal.

The technical feasibility of in situ pond bottom solidification (Alternative 1) is not known
for certain at this time. It has been used with success to solidify marshlands for foundation
stabilization in Japan, but it has not been used extensively on hazardous waste sites.
Consequently, it has a greater risk of implementation difficulties and failure than any of
the other media-specific actions proposed for the pond bottom sediments. If it fails to
adequately solidify the pond bottoms, for whatever reason, additional stabilization of the

pond berms (as in Alternatives 2 through 6) would be necessary.

Wetlands treatment (Alternatives 5 and 6) has been used with some success for removing
metals loadings from acid mine drainage, and its technical feasibility is somewhat more
defined than in situ solidification. However, because effective treatment relies on the
development of a resilient living ecosystem in the wetland, the implementation of an
effective wetland could prove difficult and/or time consuming. The effectiveness of the
wetlands system also depends to some extent on the weather. A large winter buildup of
ice could result in severe short-circuiting in the wetland, decreasing the observed removal
effectiveness. The technical feasibility of the other groundwater treatment component,

which relies on treatment in the pond system (Alternatives 1-4), is greater.
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The technical feasibility of the remainder of the components would be about equal.
Protecting the pond berms against a fraction of a PMF (Alternatives 3-6) would be more
feasible than protecting the berms from a full PMF (Alternative 2) simply because of the
magnitude of the project. The same holds true for the upstream settling basin (Alterna-
tives 3, 4 and 5) versus the upstream flood impoundment (Alternatives 1 and 2). Because
the settling basin would be smaller and would require fewer materials, its overall feasibility

would be greater.

From an administrative feasibility standpoint, all of the alternatives are about equal. All
eight alternatives (no-action alternative included) would require compliance with discharge
standards for water from the treatment system into the Clark Fork River. The discharge
standards are more likely to be met for Alternatives 1 through 4 because they include a
more comprehensive upgrading of the treatment system. They are not likely to be met
with sufficient regularity under Alternatives S5 through 7. Alternative 2 would require

obtaining permits for off-site disposal.

Alternatives 1 through 5 (except Alternative 3+3A) would require the acquisition of 500
to 1,000 acres of rangeland for construction of the settling basin or the upstream flood
impoundment. Because less land is needed for the smaller settling basin, Alternatives 3, 4

and 5 might be easier to implement.

The offsite disposal option, proposed for the majority of the tailings deposits and
contaminated soils as part of Alternative 2, would be more difficult to implement than the
remainder of the contaminated soils options. Required permits for off-site disposal would
have to be obtained. The interstate transport of up to 1.5 million cubic yards of untreated
waste would be administratively undesirable from both a transportation and disposal point
of view. The onsite disposal options (Alternatives 1 and 3-6) would likely be easier to

implement.
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An apparent lack of locally available riprap would favor the alternatives that require
smaller amounts of that material (e.g., Alternatives 3-6 over Alternatives 1 and 2).
However, Alternative 3+3A utilizes soils cement which incorporates on-site materials.
This would be significant especially if the material would need to be quarried specifically
for implementation. Other materials and equipment would be readily available for
construction. The in situ solidification units for Alternative 1 would require up to
9 months for fabrication, but this could be incorporated into the scheduled implementation

without causing unforeseen delay.

9.7 COST

The cost comparisons are straightforward. Comparing present worth costs, Alternative 1 is
most expensive and Alternative 6 is the least expensive of the action alternatives. The
long implementation schedule more strongly affects the present worth cost for
Alternative 1 than do the implementation schedules of the other alternatives, which are
shorter. The costs of the action alternatives are listed in Table 6, both with and without

present worth considerations.

9.8 STATE ACCEPTANCE

The State of Montana, acting through the Department of Health and Environmental
Sciences, generally agrees with this Record of Decision. The State has withheld
concurrence on this Record of Decision until EPA selects cleanup action levels and
determines appropriate measures for the control of soils, sediments and tailings above

those levels which are not addressed by this action.

The State agrees with the final ARARs list. The State is particularly concerned that the
point source discharge from the Warm Springs Ponds remain as a regulated discharge

subject to the MPDES permit requirement.



TABLE 6
COST ESTIMATES FOR THE ACTION ALTERNATIVES
Cost Components Altermative 1 Alternative 2 Alternative 3 Alternative 343A Alternative 4 Altemative 5 Alernative 6
(E:stIrtnated Construction $1,665,000,000.00 $250,000,000.00 $60,100,000.00 45,700,000.00 $65,500,000.00 $56,000,000.00 $45,100.000.00
0%

Engineering Design 4,000,000.00 4,000,000.00 4,200,000.00 3,500,000.00 4,600,000.00 3,900,000.00 3,200,000.00
Services During 7,000,000.00 4,000,000.00 4,200,000.00 3,500,000.00 4,600,000.00 3,900,000.00 3,200,000.00
Construction

Administrative & Legel 3,000,000.00 3,000,000.00 3,000,000.00 2,800,000.00 3.300,000.00 2,800,000.00 2,300,000.00
Total Project Cost 1,679,000,000.00 261,000,000.00 71,500,000.00 55,500,000.00 78,000,000.00 66,600,000.00 54,800,000.00
Operation and 283,000.00 301,000.00 300,000.00 379,000.00 293,000.00 284,000.00 270,000.00
x:r:;nggg‘es) ’
Total Present Worth Cost $1,191,500,000.00 $241,500,000.00 $71,100,000.00 $57,416,000 $77.000,000.00 $66,300,000,00 $55,100,000.00
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9.9 COMMUNITY ACCEPTANCE

Community reaction to the proposed plan was vigorous and widespread across
communities in the Clark Fork River Basin. A full response to comments from the
community and from ARCO is contained in the responsiveness summary attached to this

Record of Decision.

Generally, the comments from the community fell into these categories:

¢ The process for selecting a remedy should provide for additional and earlier
community involvement. In response EPA extended the public comment period
for the proposed plan to 90 days, and has held sever..i public meetings, and
meetings with interested groups over the last year. EPA has initiated several
activities at other operable units within the Clark Fork River Basin to increase

community involvement in the Superfund process at earlier stages.

EPA will also include community involvement in the process which will address

further remedy action selection at the Warm Springs Ponds.

¢ There was widespread opposition to the creation of an additional upstream
settling basin, particularly by residents of Opportunity and Anaconda. In
response, EPA has reevaluated the preferred alternative described in the
proposed plan, and has selected alternative 3+3A, which provides for flood

storage within existing Pond 3.

¢ Many comments stressed the need for flood protection and treatment of flood
flows before water from the operable unit enters the Clark Fork River. In
response, EPA has reexamined the berm-strengthening ARAR, and determined
that a standard of one-half of the probable maximum flood is necessary for all

berms within the operable unit. In addition, EPA has selected a remedy which
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will fully treat flows entering the system up to the 100-year flood flows before

that water is released into the Clark Fork River.

¢+ Many comments stressed the need for permanent remedies which utilized
treatment of hazardous substances found at the site. In response, EPA carefully
examined the issue and concluded that the extensive berm strengthening and
contaminant cover requirements of the selected remedy provide a permanent
remedy for the site. The EPA notes that floods of Mill and Willow creeks may
not be allowed to enter the ponds after the berms are strengthened, and that
Silver Bow Creek floods will enter the ponds in a secure and controlled manner

which will prevent releases of contaminants.

Treatment options and off-site disposal options are not technically feasible at this time, or
present negative aspects such as destruction of wetlands or excessive traffic, and are
extremely expensive in relation to the benefits gained. Superfund remedies are required to

be cost effective.

The EPA will continue to examine treatment options carefully at other operable units in
the Clark Fork River Basin. The EPA also notes that the final determination for Ponds 2
and 3 will be made at a later date, when sources of contamination from upstream have

been cleaned ap and the ponds are no longer needed as treatment facilities.



10.0 THE SELECTED REMEDY

After evaluating alternatives with respect to each other and the nine required criteria, the
EPA and MDHES have identified Alternative 3+ 3A as the selected remedy for this Warm
Springs Ponds Operable Unit Record of Decision. The agencies have determined that
Alternative 3+3A is the most effective of the alternatives evaluated, offers the greatest
potential for being a permanent remedy, is supported by the public and is cost effective.
The selected remedy is an interim cleanup measure that provides the highest degree of
certainty that it will be successful and permanent. The final measure of these qualities
awaits additional actions at this operable unit and cleanup decisions upstream. The

components of Alternative 3+3A are as follows:

¢ Allow the ponds to remain in place; Ponds 2 and 3 will continue to function as

treatment ponds until upstream sources of contamination are cleaned up;

+ Raise and strengthen all pond berms according to specified criteria, which will
protect against dam failure in the event of major earthquakes or floods, and
increase storage capacity of Pond 3 to receive and treat flows up to the 100-year
flood;

¢ Construct new inlet and hydraulic structures to prevent debris from plugging the
Pond 3 inlet and to safely route flows in excess of the 100-year flood around the
ponds;

¢ Comprehensively upgrade the treatment capability of Ponds 2 and 3 to fully treat
all flows up to 3,300 cubic feet per second (100-year peak discharge) and

construct spillways for routing excess flood water into the bypass channel;

¢ Remove all remaining tailings and contaminated soils from the Mill-Willow

Bypass, consolidate them over existing dry tailings and contaminated soils within
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the Pond 1 and Pond 3 berms, and provide adequate cover material which will

be revegetated.

Reconstruct the Mill-Willow Bypass channel and armor the north-south berms of
all ponds to safely route flows up to 70,000 cubic feet per second (one-half of the

estimated probable maximum flood);
Flood (wet-close) all dry portions of Pond 2;

Construct interception trenches to collect contaminated ground water in and

below Pond 1 and pump the water to Pond 3 for treatment;

Dewater wet portions of Pond 1 and cover and revegetate (dry-close) all areas

within the Pond 1 berms;

Establish surface and ground water quality monitoring systems and pérform all
other activities necessary to assure compliance with all applicable or relevant and

appropriate requirements;

Implement institutional controls to prevent future residential development, to

prevent swimming, and to prevent consumption of fish by humans; and

Defer, for not more than one year after the effective date of this document,
decisions concerning the remediation of contaminated soils, tailings, and ground
water in the area below Pond 1, pending evaluation of various wet- and dry-

closure alternatives and a public review.



101 CVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative 3+3A reduces or eliminates those risks to human health and the environment

at this operable unit which are within the scope of this Record of Decision,

Pond stability is addressed by protecting the ponds against both the maximum credible
earthquake and one-half of the probable maximum flood. Only under extreme flooding
conditions would the stability of the pond berms be in question. Protection of the pond

berms would continue for as long as the berms are properly maintained and repaired.

Alternative 3+3A will improve surface water quality by completely upgrading the existing
pond treatment system to provide treatment for all flows up to 3,300 cfs or 13,000 acre-
feet (the estimated peak flow and volume, respectively, of the 100-year flood), by removing
tailings from along the bypass, and by raising the berms for Ponds 2 and 3. Pond 2 will be
incre :sed in volume, reducing the problem of resuspension of sediments during high winds
and flow rates. With the upgraded treatment system, most of the surface water quality

violations, which now occur, should be avoidable.

All flood flows up to 3,300 cfs will be routed through the pond system, which will result in
removal of the majority of the suspended particles. Thus, Alternative 3+3A will
substantially reduce the potential for future recontamination of the bypass b settled

tailings and reduce the continued transport of tailings into the Clark Fork River.

Contaminated ground water moving from the site will be collected from Pond 1 and below.
It will then be pumped to the Pond 3 inlet for treatment in the pond system. This will
reduce the discharge of metals loading into the Clark Fork River and should enable

compliance with primary MCLs for groundwater at the selected compliance point.

Dry-closure of Pond 1, which includes dewatering, covering and revegetation of tailings

and contaminated soils, will effectively isolate them from direct contact and limit their
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mobility. The cap will provide a barrier against ingestion, inhalation, and runoff. As long
as the cap is maintained, the material will be safe from releases due to erosion of the cap.
Capping the material in Pond 1 will not, however, reduce the toxicity, volume, or

persistence of the material.

Flooding the tailings deposits and contaminated soils in the dry portions of Pond 2 will
reduce the potential for exposures to these materials, although the exposed tailings above

Pond 3 will not be addressed until final closure of the ponds.

All of the components of Alternative 3+3A are technically feasible. With the appropriate
design, construction, operation, and maintenance, the components of Alterative 3+3A will
reliably reduce the risks for which they are proposed. Any increased risks to the
surrounding environment and community during implementation can be kept to a

minimum with appropriate containment and construction safety measures.

10.2 COMPLIANCE WITH ARARS

Within the boundaries defined below, Alternative 3+3A should result in compliance with
all the state and federal ARARs identified for the Warm Springs Ponds Operable Unit.

The actions proposed for Alternative 3+3A meet the Montana ARARs for protecting the
pond system against one-half of the probable maximum flood and the maximum credible
earthquake. Providing flood detention within the pond system and the upgrading of the
pond treatment system should result in effluent compliance with ambient and point source
discharge surface water quality standards for all flows up to 3,300 cfs, the estimated peak
flow of the 100-year flood.

Alternative 3+ 3A should comply with Montana ground water standards, and would satisfy
Montana’s requirements for floodplain management. Excavating and moving tailings

deposits and contaminated soils from the Mill-Willow bypass to dry portions of Pond 3
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prior to capping will comply with state and federal siting criteria for solid and hazardous
waste disposal and can be done so as to selected RCRA requirements for closure of a

hazardous waste management facility.

Flooding the tailings deposits and contaminated soils in Pond 2 will reduce the risks
identified in the public heath and environmental assessment and meet the remedial
objectives established for the operable unit. A complete summary of this alternative’s
compliance with the state and federal ARARs is presented in Table 5.

The actions proposed in Alternative 3+3A could result in adverse effects on wetlands,
endangered species, and historical resources. To mitigate these notential impacts, addi-
tional consultation with state and federal resource agencies will be required during

implementation of this interim remedy.
10.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

Alternative 3+3A addresses all of the identified risks at the site by using measures
intended to limit or remove the risks. The primary risk at the site, the release of 19 million
cubic yards of metal-contaminated tailings located in the treatment ponds, will be
addressed by protecting the pond berms against failure due to a full maximum credible
earthquake and one-half of the probable maximum flood. This will address the threat of
pond failure in all but extreme cases and this aspect of the remedy is permanent and

effective over the long term.

Residual risks will result from the continued existence of the 19 million cubic yards of
sediments and sludge in the pond system although those risks will be reduced to a low
level. The sediments in the ponds may still be released to the environment in either
dissolved or suspended form under extreme conditions. This includes not only the sludges
presently in the ponds, but also all the excavated soils and tailings from around the site

that will be placed in Pond 1 or Pond 3 prior to capping.
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Because the material beneath the cap will be untreated, maintenance and periodic
inspection of the Pond 1 and Pond 3 caps will be necessary. Maintenance activities will be
directed at preventing erosion or deterioration of the cap. Periodic inspection and
maintenance of the stabilized pond berms will also be necessary to ensure continued

protection.

Continued maintenance of the ground water interception and pump system will be
necessary. By drying Pond 1, rather than wet closing it, this operation maintenance period

is expected to be shorter and less complicated.

104 REDUCTION OF TOXICITY, MOBILITY, AND VOLUME, THROUGH
TREATMENT

Protecting the pond berms against failure due to a maximum credible earthquake and one-
half of the probable maximum flood will substantially reduce the potential mobility of the
sludges in the ponds, although this will not affect their volume, persistence, or toxicity.
Only in the extreme case of flooding above the design floods for Alternative 3+3A would

the current containment of the pond bottom sediments be affected.

Onsite disposal of excavated soils and tailings within Ponds 1 and 3, designed to meet
selected RCRA requirements will reduce the mobility of those materials and will prevent
direct human contact. The materials will be taken from currently exposed areas along the
bypass. The tailings deposits and contaminated soils in Pond 2 will be covered by water,
but the naturally deposited tailings above Pond 3 will remain exposed until final closure of
the ponds. The pond bottom sediments in Ponds 2 and 3 will remain covered by water but

will not be completely immobilized against wind and water action.

The toxicity, volume, persistence, and propensity to bioaccumulate of the pond bottom

sediments and the tailings deposits and contaminated soils will not be altered by the pro-
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posed actions of Alternative 3+3A. To date, no feasibie technology exists which will

provide effective treatment of wastes present at this operable unit.

The flood detention capacity will address the threat resulting from floods, the transport of
tailings through the system and into the Clark Fork basin, by ensuring that all flows

through the reach, up to the 100-year flood, are at least treated for suspended solids.

Flows in excess of 3,300 cfs will bypass the pond system and not be treated for either
suspended or dissolved metals. This may lead to short-term water quality exceedences in
the effluent from the operable unit during high flows, but it will probably not have a long-

term impact on the operable unit.

10.5 SHORT-TERM EFFECTIVENESS

It will take approximately two construction seasons to protect the pond berms against a
maximum credible earthquake and one half of the probable maximum flood. During that
time, the protectiveness provided for the downstream community of Warm Springs and the
environment will decrease. The overall level of protectiveness of Alternative 3+3A will
not be attained until construction is completed. The potential for increased risk to either
the community or the environment during the berm stabilization process is limited.
Remediation contractors may be at risk from direct contact and inhalation of contaminants
during foundation excavation and associated tasks. These risks will be controlled by using

protective equipment as necessary.

Risks to the remediation contractors will be limited to standard construction risks
associated with similar projects. The diversion and inlet structures will be constructed in
the contaminated stream channel. Precautions will be required to avoid excessive

additional contamination of the creek flows during construction of these features.



10.6 IMPLEMENTARILITY

Protecting the pond berms against a maximum credible earthquake and one-half of the
probable maximum flood is feasible. The current uncertainties involve the existence of
suitable foundation material downstream of the toes of the existing berms, the nature of
the upstream slopes, and the actual value of the maximum credible earthquake.
Preliminary investigations indicate that the base material beneath the surface soils will be
adequate, but this will have to be verified during the design phase. The materials and
construction of the upstream slopes, and the maximum credible earthquake also will have

to be determined during the design phase.

A revised Montana Pollution Discharge Elimination System permit to discharge water
from the treatment system into the Clark Fork River will be required and the discharge

standards are expected to be met.

10.7 COMMUNITY AND STATE ACCEPTANCE

This remedy was designed to meet the community concerns expressed during the comment
period. The State has been actively involved with the development of this alternative, and

generally agrees with its selection.

10.8 SUMMARY OF THE PREFERRED ALTERNATIVE

In summary, the preferred alternative satisfies the statutory preference for remedies that
employ treatment as a principal element to reduce the toxicity, mobility, or volume of
contamination at the site to the maximum extent practicable. With the comprehensive
upgrade of the current pond treatment system, both surface and ground water will be

treated and their toxicity will be reduced.
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The preferred alternative will attain federal and State requirements that are applicable or
relevant and appropriate for the site with minor exceptions: State ambient water concen-
trations of toxic or deleterious substances to protect public health from ingestion of
contaminated water and fish for arsenic and mercury require a waiver based upon
technical impractability and upon the fact that this is an interim remedy. The arsenic
standard for water and fish ingestion is 2.2 nanograms per liter and the mercury standard
is 144 nanograms per liter. It is not technically feasible to treat water to those levels at
this time. In addition, arsenic cannot be detected at 2.2 nanograms per liter with sampling
and detection methods currently available. Because it is not possible to treat or to
determine compliance with these standards, and because this remedy is an interim cleanup
action, these requirements are waived. In addition, should the areas within the pond
berms be considered within the 100-year floodplain, requirement. prohibiting disposal of

solid waste within the floodplain are hereby waived.

Based upon the information available at this time, the State and EPA believe that the
selected remedy will be protective of human health and the environment, will comply with
federal and State ARARs, will be cost-effective, and will utilize permanent solutions and
treatment technologies to the maximum extent possible., recognizing the scope of this

interim cleanup action.



11.0 STATUTORY DETERMINATIONS

Under their legal authorities, the EPA and MDHES have the primary responsibility at
Superfund sites to undertake remedial actions that achieve protection of human health and
the environment. In addition, Section 121 of CERCLA establishes that, the selected
remedial action must comply with applicable or relevant and appropriate environmental
standards established under federal and State environmental laws unless a statutory waiver
is justified. The selected remedy also must be cost-effective and utilize permanent
solutions and alternative treatment technologies or resource recovery technologies to the
maximum extent practical. The statute also includes a preference for remedies that
employ treatment that permanently and significantly reduce the volume, toxicity, or
mobility of hazardous wastes as their principal element. The following sections discuss

how the selected remedy meets these statutory requirements.
11.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The selected remedies for the various contaminant sources are protective of human health
and the environment, within the scope of this interim action. They will meet the ARARs
identified for thz operable unit and reduce the risks identified in the PHEA to acceptable

levels.

112 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARs)

Federal and State applicable or relevant and appropriate requirements have been
determined. The selected remedy will comply with most applicable or relevant and
appropriate requirements. However, three chemical- and location-specific ARARs
pertaining to water quality standards and potential solid waste disposal requirements will

be waived.



11.2.1 Waivers and Promulgated Standards

Federal law recognizes there may be instances in which ARARs cannot be met with
respect to remedial actions onsite. It, therefore, identified six circamstances under which
ARARs may be waived. However, other statutory requirements--specifically, the
requirement that remedies be protective of human health and the environment--cannot be

waived. Waivers occur as the exception, not the rule. Waivers are appropriate if:

¢ The remedial action selected is an interim remedy and only part of a total
remedial action that will attain ARARSs.

¢ Compliance with ARARs at the site would result in greater risk to human health

and the environment than alternative options.

¢ Compliance with ARARs is technically impracticable, from an engineering

perspective.

+ The remedial actions selected will attain an equivalent standard of performance,

although ARARs are not met.

¢ With respect to State ARARs, the State has not consistently applied ARARs in

similar circumstances at other remedial actions within the State.

¢ In the case of fund-financed remedial actions, financial restrictions within the
Superfund program require fund-balancing such that satisfactions of ARARs at
the site must give way to a greater need for protection of public health and

welfare and the environment at other sites.

The feasibility study, which provides a detailed analysis of the remedial action alternatives,

identifies how each alternative complies with ARARs. If an ARAR would not be satisfied,
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122 SIGNIFICANT DIFFERENCES BETWEEN THE ORIGINALLY PREFERRED
ALTERNATIVE AND SELECTED REMEDY

The remedy selected in this Record of Decision differs from the originally preferred

alternative in the following respects:

¢ The upsiream sediment settling basin will not be constructed. Instead, flood

flows up to the 100-year event will be routed into Pond 3;

¢ Pond 2 will be retained as a treatment pond, as opposed to simply being wet-

closed;

¢ The berms of all three ponds will be raised, strengthened, and their north-south
aspects armored, to withstand one-half of the estimated probable maximum flood
(70,000 cfs), as opposed to less protective fractions of the PMF for Ponds 1 and
2 (0.2 and 0.3 PMF, respectively);

¢ Comprehensive upgrading of the treatment capability of Pond 3 will not include
construction of a berm across the pond. Instead, bioassay tests will be conducted
to evaluate the effect of resuspended bottom sediments on aquatic species. If
effects are observed, measures other than a berm can be incorporated as a

component upgrade.

¢ Two aspects of the decision are deferred. A final cleanup level for soil
contaminants will be selected at a later date. Once this decision is made,
additional cleanup of soils, sediments, and tailings may be required, especially
below Pond 1. The decision on final disposition of Ponds 2 and 3 is also
deferred, until upstream cleanup decisions are made and there is no longer a

need for use of the ponds as water treatment facilities.






CLASSIFICATION: Federal, relevant and appropriate
COMPLIANCE: At the conclusion of the remedial action and continuing thereafter.

I. Contamination of ground water is prohibited. Ground water wells must be constructed
and maintained so as to prevent waste, contamination, or pollution of ground water.

POINT OF COMPLIANCE: At the location of any ground water well located on-site.

CITATION: Promulgated at MCA 5°§ 85-2-505, a provision of the Montana Water Use Act.
Only those provisions of section 505 described above are identified as applicable to this
action.

CLASSIFICATION: State, applicable

COMPLIANCE: During the implementation of the remedial action, construction of any
ground water wells must comply with this standard.

J. Non-degradation. Any ground water whose existing quality is higher than the established
ground water quality standards for its classification must be maintained at that high quality,
unless it has been affirmatively demonstrated that such a change is justifiable, and will not
preclude present or anticipated use of such waters. Compliance with the standards
identified in I.1.A. - H. above will achieve compliance with this standard.

POINT OF COMPLIANCE: Because compliance with the MCL standards will achieve
compliance with this standard, the standard must be complied with at the down gradient
edge of the ground water capture trench, located below Pond 1.

CITATION: Promulgated at ARM s°§ 16.20.1011

CLASSIFICATION: State, applicable.

COMPLIANCE: At the conclusion of the remedial action and continuing thereafter.

2. Air

A. Lead - No person shall cause or contribute to concentrations of lead in the ambient air
which exceed 1.5 micrograms per cubic . meter (mg/cm) of air, measured over a 90-
day average.

POINT OF COMPLIANCE: Within the confines of the Warm Springs Ponds operable unit,
where human exposure is probable.
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CITATION: Promulgated at ARM s°¢ 16.8.818 as part of a federally approved State
Implementation Plan (SIP), pursuant to the Clean Air Act of Montana, MCA 75-2-101 et
seq.. Corresponding federal regulations are found at 40 CFR s°§ 50.12, promulgated
pursuant to section 109 of the Clean Air Act, 42 U.S.C. s°§ 7409.

CLASSIFICATION: Federal, applicable.

COMPLIANCE: During the implementation of the remedial action, and at the conclusion
of the action and thereafter. Compliance shall be measured in accordance with methods
described in 40 CFR Part 50, and corresponding State provisions.

B. Particulate matter that is 10 microns in diameter or smaller (PM - 10) - No person shall
cause or contribute to concentrations of PM - 10 in the ambient air which ¢xceed :

- 150 micrograms per cubic meter of air, 24 hour average, no more than one expected
exceedence per calendar year.

- 50 micrograms per cubic meter of air, annual average.

POINT OF COMPLIANCE: Within the confines of the Warm Springs Ponds operable unit,
where human exposure is probable,

CITATION: Promulgated at ARM s°¢ 16.8.821 as part of a federally approved SIP,
pursuant to the Clean Air Act of Montana, MCA 75-2-101 et seq.. Corresponding federal

regulations are found at 40 CFR s°§ 50.6, promulgated pursuant to section 109 of the Clean
Air Act, 42 U.S.C. s°§ 7409.

CLASSIFICATION: Federal, applicable.

COMPLIANCE: During the implementation of the remedial action, and at the conclusion
of the action and thereafter. Compliance shall be measured in accordance with methods

described in 40 CFR Part 50, and corresponding State provisions.

C. Airborne particulate matter - Construction must not be undertaken unless reasonable
precautions -are taken to control emissions of airborne particulate matter.
POINT OF COMPLIANCE: At the construction activity.

CITATION: Promulgated at ARM 16.8.1401(4), pursuant to the Clean Air Act of Montana,
MCA 75-2-101 et seq.. These regulations were promulgated pursuant to an approved State
Implementation Plan pursuant to section 110 of the Clean Air Act, 42 U.S.C. s°§ 7410.

CLASSIFICATION: Federal, applicable.






COMPLIANCE: During the implementation of the remedial action, and at the conclusion

and thereafter.

G. Occupational Health and Safety Standards. No worker shall be exposed to:

* Arsenic

Inorganic Arsenic
Copper dusts

* Lead

Manganese

Selenium compounds
Silver

Cadmium dust

Mercury
Silica-crystalline quartz
Inert or nuisance dust

Total dust

0.5 micrograms per cubic meter
(mg/m3)

10.0 ug/m3

1.0 mg/m3

0.15 mg/m3

5.0 mg/m3

0.2 mg/m3

0.01 mg/m3

0.2 mg/m3, 8 hour time weighted
average

0.1 mg/m3 acceptable ceiling

250 millions of particulates per
cubic foot of air

10 mg/m3

15 mppcf

5 mg/m3

50 mppcf

15 mg/m3

POINT OF COMPLIANCE: At the worker.

CITATION: Promulgated at 29 CFR s°§s°§ 1910.1000, 1910.1018(c), and 1910.1025(c),
pursuant to the Occupational Safety and Health Act, 29 U.S.C. s°§s°§ 651 - 678, except for
those standards marked with a *, which are promuigated at ARM s°§ 16.42.102, pursuant
to the Occupational Health of Montana, MCA s°§ 50-70-113.

CLASSIFICATION: Federal, applicable, except for * standards, which are State, relevant
and appropriate.

COMPLIANCE: During implementation of the remedial action.

H. Generators of air pollution must achieve and maintain such levels of air quality as
will protect human health and safety, to the greatest extent practicable.

Point of compliance: within the Warm Springs Ponds operable unit, where human exposure
is probable.






S. The State's non-degradation requirements require that sources of pollution do not
degradate existing high quality water. Compliance with the specific criteria identified above
will achieve compliance with this provision.

POINT OF COMPLIANCE: These standards must be met at the beginning of the Clark
Fork River, that is just above the confluence of Warm Springs Creek and just past the Mill-
Willow Bypass.

CITATION: Promulgated at ARM s°§ 16.20.702, pursuant to the Montana Water Quality
Act, MCA s°§ 75-5-303.

CLASSIFICATION: State, relevant and appropriate.
COMPLIANCE: Upon the completion of the remedial action, and thereafter.
4, Point Source Discharge

A. Because the discharge from Pond 2 which is expected to remain after completion of the
remedial action will enter the Clark Fork River, the water quality standards identified above
in L. 3. A. - K,, including the ARAR waiver replacement standards, are identified as the
appropriate numeric limitations for the point source at Pond 2 which will remain after
completion of the remedial action.

POINT OF COMPLIANCE: At the point of discharge. These numeric standards must be
met when stream flows equal or exceed the minimum consecutive 7-day average flow, which
may be expected to occur on the average of once in ten years. Special note - Because this
discharge is a pre-existing permitted discharge, which has been subject to a MPDES water
quality permit for several years, continuing the application and permit process would ensure
continuity within the State's program. Although not required by CERCLA, permit for this
discharge must continue to be applied for (as part of the remedial design process) and
received. The permit should be consistent with the standards stated in section L4. of this
ARARs list, and any other standards determined to be applicable through the permit
process.

CITATION: Promulgated at ARM s°§ 16.20.622, pursuant to the Montana Water Quality
Act, MCA s°§ 75-5-101 et seq.. Point source standards are required in section 402(a) of the
Clean Water Act, 42 U.S.C. s°§ 1342(a).

CLASSIFICATION: Federal, applicable.

COMPLIANCE: At the conclusion of the remedial action and thereafter. No mixing zone
will be applied to measure compliance with these requirements.
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B. A maximum pH standard of 9.5, as contained in the current MPDES permit for the
pond discharges, is identified as applicable to the point source discharge from Pond 2 which
will remain after this remedial action.

POINT OF COMPLIANCE: At the point of discharge. These numeric standards must be
met when stream flows equal or exceed the minimum consecutive 7-day average flow, which
may be expected to occur on the average of once in ten years.

CITATION: Promulgated at ARM s°§ 16.20.622, pursuant to the Montana Water Quality
Act, MCA 5°§ 75-5-101 et seg.. Point source standards are required in section 402(a) of the
Clean Water Act, 42 U.S.C. s°§ 1342(a).

CLASSIFICATION: Federal, applicable.

COMPLIANCE: At the conclusion of the remedial action and thereafter, as provided in
the water quality permit which will be required for the point source discharge.

C. Monitoring and best management practices described at

40 CFR s°§ 440.104 are required for point source discharge from Pond 2 which will remain
after this remedial action (See action ARARSs).

CLASSIFICATION: Federal, applicable.

COMPLIANCE: At the conclusion of the remedial action and thereafter, as provided in the
water quality permit which will be required for the point source discharge.

II. Location Specific
1. Structures such as parks and wildlife management areas are permitted within floodplains.

CITATION: Promulgated at MCA s°§ 75-5-402, as part of the Floodplain and Floodway
Management Act.

CLASSIFICATION: State, applicable.
COMPLIANCE: During the implementation of the remedial action and thereafter.

2. Water conversation and flood control projects, including projects for conversation,
recreation and wildlife protection, streamflow stabilization, and pollutant abatement are
permitted. These may include dikes, embankments, impounding reservoirs, and other
watercourse improvements.

CITATION: Promulgated at MCA s°°§§ 75-5-1101 and 1102, as part of the Floodplain and
Floodway Management Act. '
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CLASSIFICATION: State, relevant and appropriate.

COMPLIANCE: During the implementation of the remedial action and thereafter. Only
those substantive provisions described above are identified as ARARs for this action.

3. Flood control works are permitted if they are protective to the 100 year flood frequency
flow. '

CITATION: ARM s5°§ 36.15.606, pursuant to the Floodplain and Floodway Management
Act.

CLASSIFICATION: State, relevant and appropriate.

COMPLIANCE: Compliance with these provision has been achieved or will be achieved
through construction of the Mill-Willow Bypass and associated berm in accordance with the
approved Work Plan for that effort. Only those substantive provisi~us described above are
identified as ARARs for this action.

4, Wildlife management and natural areas are permitted and encouraged uses within a
floodplain.

CITATION: ARM s°§ 36.15.801, pursuant to the Floodplain and Floodway Management
Act.

CLASSIFICATION: State, applicable (substantive provisions only).

COMPLIANCE: During the implementation of the remedial action and thereafter. Only
those substantive provisions described above are identified as ARARs for this action.

5. Soil erosion and sedimentation to Montana natural rivers musty be kept to a minimum.

CITATION: MCA s°§ 75-7-102, of the Natural Streambed and Land Preservation Act of
1975.

CLASSIFICATION: State, applicable (substantive provisions only).

COMPLIANCE: During the implementation of the remedial action and thereafter. Only
those substantive provisions described above are identified as ARARs for this action.

6. The rainbow bridge within Pond 3 has been identified as eligible for the Register of

Historic Places. The selected remedy may have adverse effects on the bridge. Accordingly,
the following mitigation measures are required during the conduct of the remedial action.
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The bridge must be photographed and recorded, according to state regulations. Additional
measures, such as establishments of a roadside display, may be identified during the
remedial design phase.

CITATION: 40 CFR s°¢ 6.301(b) and 40 CFR Part 800, pursuant to the National Historic
Preservation Act, 16 U.S.C. s°§ 470 et seq,.

CLASSIFICATION: Federal, applicable.

COMPLIANCE: During the implementation of the remedial action.

7. If significant scientific, prehistorical, historic, or archaeological data is found at the Warm
Springs Ponds operable unit, it must be preserved in an appropriate manner. To date, no
such data has been found at the operable unit. However, if such data is discovered, this

ARAR must be complied with.

CITATION: 40 CFR 5% 6.301(c), pursuant to the Archaeological ar 1 Historic Preservation
Act, 16 U.S.C. s°§ 469.

CLASSIFICATION: Federal, applicable.

COMPLIANCE: During the implementation of the remedial action.

8. A pair of bald eagles has been identified as nesting near the Warm Springs Ponds
operable unit. The appropriate mitigative measures to be followed during the conduct of

the remedial action are:

Continued consultation with the U.S. Fish and Wildlife Service to determine mitigative
measures regarding on-site construction.

CITATION: 50 CFR Parts 17 and 402, 40 CFR s°§ 302(h), pursuant to the Endangered
Species Act, 16 U.S.C. s°§ 1531.

CLASSIFICATION: Federal, applicable.

COMPLIANCE: During the implementation of the remedial action.

9. Modification of the Mill-Willow Bypass and Silver Bow Creek must provide for adequate
protection of fish and wildlife resources. The specific requirements for this ARAR were
incorporated into the Work Plan for the Mill-Willow Bypass removal.

CITATION: 40 CFR s*§ 6.302(g), pursuant to 16 U.S.C. s°§s°§ 661 et seq..

CLASSIFICATION: Federal, applicable.
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COMPLIANCE: Compliance with these provision has been achieved or will be achieved
through construction of the Mill-Willow Bypass and associated berm in accordance with the
approved Work Plan for that effort. Only those substantive provisions described above are
identified as ARARs for this action.

10. The activities described in the ROD will minimize potential harm to or within the
floodplain and improves the natural and beneficial values of the floodplain.

CITATION: 40 CFR s°§ 6.302(b) and Executive Order on Floodplain Management, No.
11,988. '

CLASSIFICATION: Federal, applicable.

COMPLIANCE: During the implementation of the remedial action. The activities
described in this ROD will comply with this ARAR.

11. The activities described in the ROD have avoided, to the extent possible, adverse
impacts to existing wetlands within the Warm Springs Ponds operable unit, and avoid
construction in wetlands if practicable.

CITATION: 40 CFR 6.302(a) and 40 CFR Part 6, Appendix A, Executive Order No.
11,990.

CLASSIFICATION: Federal, applicable.
COMPLIANCE: During the implementation of the remedial action.

12. The Pond 1, 2 and 3 disposal facilities must be designed, constructed, operated, and
maintained to avoid washout, because they are located next to the 100 year flood plain for
Silver Bow, Mill, and Willow Creeks, and the Clark Fork River.

CITATION: ARM s°§ 16.44.702, pursuant to the Montana Hazardous Waste Management
Act. Corresponding federal regulations of this federally authorized and delegated program

are found at 40 CFR s§ 264.18(a) and (b), pursuant to the Resource Conversation and
Recovery Act, as amended, 42 U.S.C. s°§s°§ 6901 et seq..

CLASSIFICATION: Federal, relevant and appropriate.
COMPLIANCE: At the completion of the remedial action and thereafter.
III. Action Specific

1. General ARARs
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A. During construction at the site, and afterwards, standards governing the protection of
occupational health and safety must be complied with. These include the establishment of
health and safety programs and practices for on-site workers, and the provision of protective
equipment, should conditions warrant.

Full requirements are contained in the cited provisions.

CITATION: 29 CFR Part 1926, 20 CFR s°§s°¢ 1910.120, and 1910.132, promulgated
pursuant to the Occupational Health and Safety Act, 29 U.S.C. s°§s°§ 651 - 678.

CLASSIFICATION: Federal, applicable.

COMPLIANCE: During the implementation of the remedial action, and thereafter if
jurisdictional requirements are met for conditions existing after the completion of the
remedial action.

B. Every employer must provide a safe place of employment, provide safety devices and
safeguards and use practices, and ensure that operations and processes are reasonably
adequate to render the place of employment safe. The employer inust also do every other
thing reasonably necessary to protect he life and safety of its employees.

CITATION: MCA s°§ 50-71-201, of the Montana Safety Act.
CLASSIFICATION: State, applicable.

COMPLIANCE: During the implementation of the remedial and thereafter, if the
jurisdictional prerequisites of the statute are met.

C. Each employer must maintain at the work place a list of chemical names of each
chemical in the work place, and indicate the work area where the chemical is stored or
used.. If any Material Safety Data Sheets exist for the chemicals, they must be kept at the
work place. Employees must be informed of the chemicals at the work place, and trained
in the proper use of the chemicals.

CITATION: MCA s°§s°§ 50-78-202, 203, 204, and 307, promulgated pursuant to the
Employee and Community Hazardous Chemical Information Act.

CLASSIFICATION: State, applicable.

COMPLIANCE: During the implementation of the remedial and thereafter, if the
jurisdictional prerequisites of the statute are met.
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2. Cleanup and reconstruction of iile Mill-Willow Bypass.

Part of the remedial action involves cleanup and reconstruction of the Mill-Willow Bypass.
ARARSs for that action were previously identified as an attachment to the Administrative
Order on Consent governing that early action. Those ARARs are hereby incorporated by
reference. In addition, the following ARARs are identified for the continued cleanup and
reconstnuction activities taking place in the Mill-Willow Bypass.

A. At this time, no additional mitigative measures are identified to achieve compliance with
the dredge and fill requirements of the Clean Water Act. Consultation with the Corps of
Engineers is continuing, and requirements may be identified during the implementation of
the remedial action, including the cleanup and reconstruction of the Mill-Willow Bypass.

CITATION: 40 CFR Parts 230, 231 (substantive provisions only), 33 CFR Parts 323 and
330 (substantive provisions only), pursuant to section 404 of the Clean Water Act, 42 U.S.C.
s°§ 1344,

CLASSIFICATION: Federal, applicable.
COMPLIANCE: During the implementation of the remedial action.

B. Reclaimed drainages must be designed to emphasize channel and floodplain dimensions
that will blend with the undisturbed drainage above and below the area to be reclaimed.
The channel must be restored to its natural habitat or characteristic pattern with a
geomorphically acceptable gradient. The drainage must safely pass through a 24-hour
precipitation event with a 100-year recurrence interval. Reclamation must provide for long-
term stability of the landscape, establishment or restoration of the stream to include a
diversity of aquatic habitats (generally a series of riffles and pools), and restoration
enhancements, or maintenance of natural riparian vegetation.

CITATION: ARM s°§ 264.634, promulgated pursuant to the Montana Strip and
Underground Mine Reclamation Act, MCA 82-4-101 et seq..

CLASSIFICATION: State, relevant and appropriate.

COMPLIANCE: At the conclusion of the remedial action.

C. Temporary diversion structures at the Bypass or on Silver Bow Creek must be
constructed to safely pass the peak run-off from a precipitation event with a 10-year, 24-hour
recurrence interval. Channel lining must be designed using standard engineering practices
such a riprap, to safely pass designed velocity. Free board must be no less than 0.3 feet.

CITATION: ARM s°§ 26.4.636, promulgated pursuant to the Montana Strip and
Underground Mine Reclamation Act, MCA 82-4-101 et seq..
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CLASSIFICATION: State, relevant and appropriate.
COMPLIANCE: At the conclusion of the remedial action.

D. Disturbed areas which will remain above high flow levels along the Mill-Willow Bypass
must comply with general revegetation requirements described in the following section.

3. General revegetation requirements. The remedial action will involve excavation of some
contaminated material into disposal facilities, covering some contaminated areas with clean
soil, and creating two disposal facilities. The following requirements are ARARs for those
activities. These requirements are not ARARs for contaminated areas which will be flooded
or made into or maintained as a wetland.

A. The disposal units and other revegetated areas will be capped with clean soil and
revegetated in an appropriate manner, consistent with the Timber Butte removal action and
its accompanying work plan.

CITATION: 30 CFR s°§ 816.111, promulgated pursuant to the Surface Mining Control and
Reclamation Act, 30 U.S.C. s*§s°¢ 1201 - 1326.

CLASSIFICATION:  Federal, relevant and appropriate.
COMPLIANCE: At the conclusion of the remedial action, and thereafter.

B. Revegetation of the disposal units, the excavated areas, and the covered, contaminated
areas must meet the substantive standards of the regulations cited below.

CITATION: ARM s°§s°§ 26.4.501, .501(a), .505, .520, .631, .633, .638, .644, .703, .711, .713,
714, 716, .718, 719, .721, 724, .726, 727, .728, .729, .730, .751, and .761, all of which are
promulgated pursuant to the Montana Strip and Underground Mine Reclamation Act, MCA

s°§s°§ 82-4-101 et seq.. These standards provide the specific method to ensure compliance
with § 82-4-231 and 82-4-233 of the MSUMRC.,

CLASSIFICATION: State, relevant and appropriate.

COMPLIANCE: At the completion of the remedial action, and thereafter.

4, Continued operation of Ponds 1 and 2.

Ponds 2 and 3 will continue to function as contaminant capture and treatment surface
impoundments until water quality standards and other ARARs are achieved upstream, and

contaminated soils and waste are stabilized or removed from the floodplain. Until that
time, the operation of Ponds 2 and 3 must comply with the following ARARSs:
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A. The structural integrity of the Ponds must comply with the provisions cited below, to
prevent overtopping and other problems. The operation and maintenance should provide
for regular inspection and maintenance of the Ponds.

CITATION: Certain provisions (only substantive provision which incorporate 40 CFR s°§s*§
264.221(f), (g), (h), and .226) of ARM 5°§s°§ 161.44.701 - 703, which are promulgated
pursuant to the Montana Hazardous Waste Management Act. Corresponding federal
regulations for this authorized and delegated program are found at 40 CFR 5°§s°§ 264.221(f),
(g), (h), and 226, which are promulgated pursuant to the Resource Conversation and
Recovery Act, as amended, 42 U.S.C. 5°85°§ 6901 et seq..

CLASSIFICATION: Federal, relevant and appropriate.

COMPLIANCE: After completion of the remedial action, and thereafter.

5. Berm Strength

The berms contained within the Warm Springs Ponds operable unit are considered dams
and/or reservoirs, pursuant to the Montana Dam Safety Act. Further, the dams have been
classified as high hazard dams, pursuant to ARM s°¢ 36.14.202. All berms within the
operable unit must comply with the following ARAR:s.

A. All dams and reservoirs which divert or store water must be constructed in a secure,
thorough, and substantial and safe manner.

CITATION: MCA §§ 85-15-207 and 208, a provision of the Montana Dam Safety Act.
CLASSIFICATION: State, applicable.
COMPLIANCE: At the conclusion of the remedial action and thereafter.

B. All high hazard cams must comply with the criteria given in the provision cited below,
including compliance with the Maximum Credible Earthquake standards.

CITATION: ARM s°§ 36.14.501, which is promulgated pursuant to the Montana Dam
Safety Act.

CLASSIFICATION: State, applicable.
COMPLIANCE: At the conclusion of the remedial action and thereafter.
C. All high hazard dams must be able to safely pass the flood calculated from the inflow

design flood. In this situation, all berms within the operable unit must be able to safely
manage 0.5 Probable Maximum Flood (PMF).
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CITATION: ARM s°§ 36.14.502, which is promulgated pursuant to the Montana Dam
Safety Act.

CLASSIFICATION: State, applicable.
COMPLIANCE: At the conclusion of the remedial action and thereafter.

6. Closure and post closure care of the two disposal facilities.

Pond 1 and the upland disposal facility above Pond 3 (created as a result of the removal
action at the Mill-Willow Bypass) will be used to permanently dispose of contaminated soils
and sediments, and tailings. These disposal facilities must be closed and cared for according
to the following ARARS:

A. All waste of disposed within the facilities must be drained of free liquids, and stabilized
appropriately.

CITATION: Certain portions of ARM s5°8 16.44.702 (namely, that portion which
incorporates 40 CFR s°§ 264.228(a) which addresses the standard described above),
promulgated pursuant to the Montana Hazardous Waste Management Act. Corresponding
federal regulations for this authorized and delegated program are found at 40 CFR 5°§s°§
264.228(a), which are promulgated pursuant to the Resource Conversation and Recovery
Act, as amended, 42 U.S.C. s°§s°§ 6901 et seq..

CLASSIFICATION: Federal, relevant and appropriate.
COMPLIANCE: At the completion of the remedial action and thereafter.

B. Closure must be done in such a manner as to minimize the need for further maintenance
and to control, minimize or eliminate, to the extent necessary to protect public health and
the environment, post-closure escape of hazardous wastes, hazardous constituents, leachate,
contaminated run-off or hazardous waste decomposition products to the ground water or
surface waters or to the atmosphere. This ARAR does not require an impermeable cap or
liners. :

CITATION: Certain portions of ARM s°§ 16.44.702 (namely, that portion which
incorporates 40 CFR s°§ 264.111 which addresses the standard described above),
promulgated pursuant to the Montana Hazardous Waste Management Act. Corresponding
federal regulations for this authorized and delegated program are found at 40 CFR s°§s°§
264.111, which are promulgated pursuant to the Resource Conversation and Recovery Act,
as amended, 42 U.S.C. s°§s°§ 6901 et seq..

CLASSIFICATION: Federal, relevant and appropriate.
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COMPLIANCE: At the completion of the remedial action and thereafter.

C. The disposal facility cover for each unit must function with minimum maintenance,
promote drainage and minimize erosion or abrasion of the final cover, and accommodate
settling and subsidence.

CITATION: Certain portions of ARM s°¢ 16.44.702 (namely, that portion which
incorporates 40 CFR s°§ 264.228(b)(c) and (d) which address the standards described
above), promulgated pursuant to the Montana Hazardous Waste Management Act.
Corresponding federal regulations for this authorized and delegated program are found at
40 CFR s°§s°§ 264.228(b)(c) and (d), which are promulgated pursuant to the Resource
Conversation and Recovery Act, as amended, 42 U.S.C. s°8s°§ 6901 et seq..

CLASSIFICATION: Federal, relevant and appropriate.
COMPLIANCE: At the completion of the remedial action and the: cafter.

D. The owner of the disposal facilities must submit to the local land use or zoning authority
a survey plat indicating the location and dimensions of waste disposed of in each unit.
Additionally, the owner must record a deed restriction, in accordance with State law, that
will in perpetuity notify potential purchasers that the property has been used for waste
disposal and that its use is restricted.

CITATION: Certain portions of ARM s°§ 16.44.702 (namely, that portion which
incorporates 40 CFR s°§ 264.116 and 119 which address the standards described above),
promulgated pursuant to the Montana Hazardous Waste Management Act. Corresponding
federal regulations for this authorized and delegated program are found at 40 CFR s°§5°§
264.116 and .119, which are promulgated pursuant to the Resource Conversation and
Recovery Act, as amended, 42 U.S.C. s°§s°§ 6901 et seq..

CLASSIFICATION: Federal, relevant and appropriate.
COMPLIANCE: At the completion of the remedial action and thereafter.

E. A private party's solid waste may be disposed of on property belonging to the private
party, unless such disposal creates a nuisance or public health hazard.

CITATION: MCA s°% 75-10-214, which is part of the Montana Solid Waste Management
Act.

CLASSIFICATION: State, applicable.

COMPLIANCE: At the conclusion of the remedial action or thereafter.

20



F. Solid waste must be disposed of ouiside of ithe 100 year fiood plain, must be disposed
of in a manner which prevents pollution of the ground or surface water, contain adequate
drainage structures, and prevent run-off from entering disposal areas. Solid waste must be
transported to the area in such a manner as to prevent its discharge, dumping, spillage, or
leaking.

CITATION: Certain provisions of ARM s°§s*§ 16.14.505 and 523, as described above, which
are promulgated pursuant to the Montana Solid Waste Management Act. Corresponding
federal regulations are found in specific portions of 40 CFR Part 257, which was
promulgated pursuant to the Resource Conversation and Recovery Act, as amended, 42
U.S.C. s°§s°§ 6901 et seq..

CLASSIFICATION: Federal, relevant and appropriate.
COMPLIANCE: At the conclusion of the remedial action and thereafter.

WAIVER: Hazardous substances will be left within the Pond berms. EPA has examined
the Solid Waste Management Act, and believes the area within the berms, after berm
strengthening activities, is not within the 100 year flood plain of Silver Bow, Mill, or Willow
Creeks, or the Clark Fork River. Therefore, EPA believes that this action is in compliance
with this ARAR.

However, if it is determined that the materials are within the 100 year flood plain, a waiver
of this ARAR is appropriate, pursuant to section 121(D)(4)(A) of CERCLA, as this action
is an interim action.

7. Ground water monitoring.

The ongoing waste management units and waste disposal units at the site must be monitored
for compliance with ground water ARARSs described in section I.1. above. The monitoring
system for this site must comply with the following ARARs:

A. The monitoring system must comply with the provision cited below, for detection of
those contaminants identified in section I.1. above only. The monitoring system can treat
the collection of Ponds and disposal units as one consolidated unit.

CITATION: Certain portions of ARM s°¢ 16.44.702 (namely, those portions which
incorporate 40 CFR s°§ 264.97), which is promulgated pursuant to the Montana Hazardous
Waste Management Act. Corresponding federal regulations for this authorized and
delegated program are found at 40 CFR s°§s® 264.97, which is promulgated pursuant to the
Resource Conversation and Recovery Act, as amended, 42 U.S.C. s°§s°§ 6901 et seq.. In
addition, compliance with this requirement will also achieve compliance with ARM § 16.20-
1016.
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CLASSIFICATION: Federal, relevant and appropriate.

COMPLIANCE: Upon installation of the ground water monitoring system.

8. Operation of Pond 2.

Pond 2 will continue to be a point source discharge to the Clark Fork River. Numeric
standards for that discharge are identified in section 1.4. above. As previously stated,
because the discharge is a preexisting discharge, the operator of Pond 2 (ARCO) must
obtain an MPDES permit for the point source discharge from Pond 2. That permit must

ensure compliance with the following ARARs, at a minimum.

A. The discharge must be monitored in compliance with the provision cited below, to
ensure compliance with the standards identified in section 1.4 above.

CITATION: ARM s°§ 26.20.904, promulgated pursuant to the Montana Water Quality Act.
Corresponding federal regulations for this authorized and delegate ~ program are found at
40 CFR s°%§ 12241.

CLASSIFICATION: Federal, applicable.

COMPLIANCE: At the conclusion of the remedial action and thereafter.

B. The Pond must be managed using Best Management Practices, to ensure compliance
with the standards identified in section 1.4. above.

CITATION: ARM s°§ 26.20.904, promulgated pursuant to the Montana Water Quality Act.
Corresponding federal regulations for this authorized and delegated program are found at
40 CFR s° 125.100.

CLASSIFICATION: Federal, applicable.

COMPLIANCE: At the conclusion of the remedial action and thereafter.

C. Ponds such as the Warm Springs Ponds must be operated and maintained so as to
prevent pollution of surface waters above the numeric standards identified in section 1.4

above,

CITATION: ARM 5% 16.20.633 & 75-6-112(2) & 75-5-605, promulgated pursuant to the
Montana Water Quality Act.

CLASSIFICATION: State, applicable.

COMPLIANCE: At the conclusion of the remedial action and thereafter.
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POLICIES, GUIDANCE, ADVISORIES, CRITERIA OR OTHER INFORMATION TO BE
CONSIDERED

Identification of policies, guidance, advisories, criteria, or other information which does not
rise to the level of ARARSs by the lead agency is authorized in 40 CFR § 300.400(g)(3).
TBCs are to be used as appropriate in developing Superfund remedies. As the Preamble
to the final NCP states, TBCs may be useful in helping to determine what is protective at
a site, or how to carry out certain actions or requirements. 55 FR 8744-8745,

Accordingly, the following list is divided into those TBCs which were used by EPA and the
State in considering and evaluating human health and environmental risks posed by the site,
and those that will be used by EPA and the State as it continues to implement or monitor
implementation of the ROD.

L TBC used in evaluating risks at the site.

Agency of Toxic Substance and Disease Registry (ATSDR). 1988. Draft, toxicological
profile for lead. U.S. Public Health Service, Atlanta, GA.

EPA, 1986. Guidelines for the health risk assessment of chemical mixtures. Federal
Register 51(185):34014-34025.

EPA, 1986. Superfund public health evaluation manual. EPA 540/1-86/060, Office of
Emergency and Remedial Response, Washington, D.C.

EPA, 1987. Final, Superfund exposure assessment manual. Office of Emergency and
Remedial Response, Washington, D.C.

EPA, 1988. Final, Superfund exposure assessment manual Office of Emergency and
Remedial Response, Washington, D.C.

EPA, 1988. Final, Superfund exposure assessment manual. Office of Emergency and
Remedial Response, Washington, D.C. (OSWER Dir. # 9285.5-1)

EPA, 1988. Integrated risk information system. Office of Research and Development,
Cincinnati, OH.

EPA, 1989. Second quarter FY 89 health effects assessment summary tables.
Environmental Criteria and Assessment Office, OERR 9200.6-303-(89-1). Cincinnati, OH.

EPA, 1989. Regulating Lead: an update. AWWA J. 81(7): 24.
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Epa, 1989. Evaluation of th= potential carcinogenicity of iead and lead compounds in
support of reportable quantity adjustments pursuant to CERCLA section 102. EPA/600/8-
89/045A, Office of Health and Environmental Assessment, Washington, D.C.

EPA, September, 1989. Interim Guidance on Establishing Soil Lead Cleanup Levels at
Superfund Sites. OSWER Dir. #9355.4-02.

Recommended Agency Policy on the Carcinogenicity Risk Associated with the Ingestion of
Inorganic Arsenic, June 21, 1988, Lee Thomas, EPA Administrator.

Special Report on Ingested Inorganic Arsenic: Skin Cancer; Nutritional Essentially (EPA,
1988).

Interim Final Guidance for Soil Ingestion Rates (EPA, 1989; OSWER Dir. # 9850.4).

Supplement to Interim Guidance on Establishing Soil Lead Cleanvo Levels at Superfund
Sites, (EPA, 1990; OSWER Dir. #9355.4-02A)

Risk Assessment Guidance (EPA, 1990)

Interim Final Environmental Evaluation Manual, (EPA, 1990; OSWER Dir. # 9285.7-01);
otherwise known as the Risk Assessment Guidance for Superfund - Environmental
Evaluation Manual.

* EPA's Proposed Drinking Water Standard for maximum Concentration Limits for Copper
and lead, 53 FR 31516 (August 18, 1988).

* EPA's Proposed MCLG levels for cadmium, mercury, and selenium. 54 Fed. Reg. 22,062,
May 22, 1989).

* State of Montana's Ambient Air Guidelines for Non-Criteria Air Pollutants.

*These standards are not promulgated as of the date of this ROD, and therefore are not
ARARs. Because existing ARARs for these contaminants, taken from State water quality
standards or the State's Clean Air Act are protective of human health and the environment,
these standards were not chosen for this action. EPA and the State reserve the right to use
these standards at other sites within the Clark Fork Basin or the State of montana to
achieve full protection of human health and the environment.

II. TBCs to evaluate the conduct of the remedial action. These TBCs are not mandatory,
and will be used only as guidance as appropriate by EPA as it reviews the remedial design
and remedial action activities.

EPA's RCRA Design Guidelines for Surface Impoundments.
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EPA's RCRA Permit Writer's Guidance Manual for Hazardous Waste Land Treatment,
Storage, and Disposal Facilities.

EPA's RCRA Technical Resource Document for Closure of Hazardous Waste Surface
Impoundments.

EPA's NPDES Guidance Document on NPDES Best Management Practices (June 1981);

EPA's Guidance on Remedial Action for Contaminated Ground Water at Superfund Sites,
OSWER Dir. # 9283.1-2, December, 1988.

**The State of Montana general inspection and reporting requirements for dam and
reservoir construction and mine revegetation found at MCA § 85-15-211, 85-15-213, 85-15-
310, 82-4-237, and 82-14-237; and ARM § 36.14.601, .602, .603, 26.4.305, .307, .309, .320, and
1129,

**The State of Montana’s general permit application requirements for dam construction and
mine revegetation, found at MCA § 85-15-212 and 84-4-222, and ARM §36.14.301, .303,
305, .305, .306, .308, .402 - 407, .503, 26.4.305, .307, .320, and 36.15.216, and .801, and
36.2.404, and 26.4.311 - 315.

**The State of Montana's bond assurance and liability protection provisions found at MCA
§ 82-4-223, and ARM § 36.14.309, .311, and 26.4.1102, .1119, and 1125.

**These requirements are part of the State's environmental laws, and are administrative
requirements, as defined by the NCP. They therefore are not ARARs, and are not
mandatory requirements to be followed at the site during remedial action. Nevertheless,
EPA recognizes that such provisions may be useful to the State and EPA as it reviews and
approves of various deliverables during the remedial design and remedial action Superfund

© process, such as remedial design plans, remedial action plans, operation and maintenance

plans, and financial assurance submittals.

OTHER POTENTIALLY RELEVANT LAWS
The ARARs process is the exclusive process for applying federal or State environmental or
siting laws to a Superfund cleanup. However, the State of montana has identified a non-
comprehensive list of other State laws which may impact the conduct of the remedial action.
Those laws are:
Noise levels for protection of on-site workers, found at ARM § 16.42.101.

Ground water well and monitoring well drillers must be licensed and registered as stated
in ARM § 36.21.402, .403, .405, .406, 411, .701, and .703.
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Ground waier weils musi be lvgged and reported to the Deparimeni of Natural Resources
Conservation, as stated in MCA § 85-2-516.

Water rights must be protected as stated in MCA § 85-2-301, 85-2-306, 85-2-311, 85-2-402,
75-7-104, 87-5-506, and ARM § 36.16.104 - .106, and 26.4.648.
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PART A - PUBLIC COMMENTS

1.0  RESPONSES TO PUBLIC COMMENTS, AN OVERVIEW

This Responsiveness Summary for the Warm Springs Ponds Operable Unit of the Silver
Bow Creek Site was prepared to document and respond to the issues and comments raised
by the public regarding the feasibility study (FS) and the Proposed Plan for the operable

unit.

A remedial investigation (RI) and a public health and environmental assessment (PHEA)
for the operable unit have been completed. The RI and the PHEA examined the human

health and environmental risks posed by the operable unit.

The FS developed a set of remedial alternatives representing a range of approaches to
protect human health and the environment from the risks identified in the RI and PHEA.
This range of alternatives was presented to the public by the release of the feasibility study
report. The Proposed Plan detailing the remedial approach favored by the Montana
Department of Health and Environmental Sciences (MDHES) and EPA, was released at
the same time as the FS. While the FS was being developed, ARCO prepared a
feasibility-level study of its own proposal, identified as Alternative 3A. ARCO presented
this alternative to the agencies and the public at numerous meetings and public
presentations. The agencies have conducted a focused technical review of ARCO’s

proposal (CH2M HILL 1990). That review is part of the administrative record.

The public comment period for the FS and Proposed Plan began in November 1989 with
the release of the two documents. The comment period was extended once and ran until

the end of January 1990. Public reaction, as expressed at the public meetings and in
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The public comment period for the FS and Proposed Plan began in November 1989 with
the release of the two documents. The comment period was extended once and ran until
the end of January 1990. Public reaction, as expressed at the public meetings and in
written comments, included many questions about how the preferred alternative would
work, concerns about the impacts of the remediation, suggestions for modifying the
Proposed Plan, and requests that the remediation begin as soon as possible. State and
local agencies also responded to the Proposed Plan. Their comments included additional

questions and suggested modifications to the Proposed Plan.

Several concepts came up repeatedly in the public's comments. Many commenters
suggested that the contaminated sediments in the ponds (approximately 19 million cubic
yards) would have to be removed from the floodplain before the cleanup could be
considered a permanent remediation. Several commenters pointed out that one feature of
the Proposed Plan, diverting the flows in Mill and Willow Creeks into the pond system for
treatment, would have negative impacts on the fisheries in those creeks and the upper
Clark Fork River. Many commenters expressed concerns about the possibility of
constructing a settling basin in the location considered in the FS. Several commenters
expressed concerns that the Proposed Plan would not do enough to provide treatment for
the contaminated water in Silver Bow Creek, and several of these stated that the goal
should be to treat all flows in Silver Bow Creek, up to the flows of a 100-year flood, to
meet the aquatic criteria at all times. The selected remedy addresses all of these concerns

as addressed below.

ARCO submitted as comments on the FS its own Plan 3A and detailed technical
comments on the MDHES FS Report. ARCO's comments on the FS were extensive on

almost every section, and repeatedly argued for the alternate proposal they had submitted.

The Responsiveness Summary contains EPA's and MDHES' responses to comments
received from the public. Addressed are oral comments received at the public hearings,

written comments from individual citizens and private organizations and written comments
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from various government entities. Because many of the comments addressed similar
issues, the comments were consolidated and summarized. A listing of each commenter is
included as Attachment III-A to this Responsiveness Summary. Also included is a cross-
reference of individual commenters against the summarized comments that are responded
to. By utilizing this cross-reference, each commenter should be able to locate his/her

comment and the agency response.

The comments received from ARCO were voluminous and comprehensive. They
addressed each individual section of the FS point by point. Accordingly, the responses to
ARCO's comments are separated from the public comments and the responses follow the

format of ARCQO's comments.

All comments, whether the public's or ARCO's, were considered fully, and adjustments to

the Proposed Plan were made in response to the public comments and ARCO comments.



RESPONSES TO PUELIC COMMENTS

2.1 General Comments

2.1.1 Qverall Remediation Approach

The agencies received numerous comments and recommendations that dealt with
the relationship between the Warm Springs Ponds (WSP) remediation and the
other Clark Fork River Suﬁerfund sites and operable units, and with the goals and
objectives of WSP remediation. Several commenters (Letters 1, 56, 65, 91, 126, 127,
129, 144, 154, 157) made general requests that vigorous efforts be made toward
cleaning up the Clark Fork River. Three commenters (Letters 101, 108, 126) noted
that clear goals and objectives should be developed for the entire Clark Fork
Superfund site, that water quality and health risks should be controlling factors in
the goals, that the Warm Springs Ponds proposals must be evaluated with respect to
these overall goals, and that dividing the Clark Fork sites into subunits appears to
have fostered uneven progress. The same commenters added that the overall site
needs more coordination. Numerous other commenters (Letters 4, 45, 55, 57, 68,
84, 85, 86, 89, 92, 101, 105, 107, 108, 111, 119, 124, 139, 143, 151; Testimony A-2,
A-9, A-12, A-15, A-16, B-6, B-10, M-3, M-9, M-10) also recommended that the

agencies begin cleanup activities at the sources upstream of the WSP.

Response: MDHES and the U.S. Environmental Protection Agency (EPA) are
aggressively pursuing cleanup of the Clark Fork River Superfund sites. The overall
site cleanup is coordinated by EPA. The agencies' strategy for the cleanup work is
described in the Clark Fork Superfund Master Plan. The most recent revision of
the Master Plan is scheduled for final release in October 1990. Because of the size
and extent of problems in the Clark Fork Basin, it was necessary that the site be

broken into smaller units for study.
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INTRODUCTION



Comment: This comment states that soils within the Warm Springs Ponds
Operable Unit have not been affected by smelter wastes, waste rock, and
leach pond deposits and that there is no information to indicate that waste

rock, leach pond deposits, or smelter wastes exist within the operable unit.

Response:  Smelter wastes associated with historic discharges from the
Opportunity Ponds into the Warm Springs Ponds are identifiable adjacent to
the two channels connecting the sites (SS-23 and SS-24, Figure 2-6 of the
FS). It is known that the Opportunity Ponds were used in conjunction with
the waste streams emanating from the Anaconda Smelter; hence, the
deposits present within the Warm Springs Ponds Operable Unit adjacent to
the channel connecting the two sites are presumed to be associated with
wastes derived from this source. Direct evidence of leach pond deposits and
waste rock within the operable unit is lacking. The terms were used in a
generic sense to relay to the reader that the site has been affected by waste
material related to mining, milling, and smelting activities in the Butte and

Anaconda areas.

2.2.5 Surface Hydrology

Comment: This comment questions the value of 700 cfs as the capacity of
the Pond 3 inlet structure and states that the actual inlet structure capacity is
1,400 cfs. It also notes that plugging of the structure can cause washout of

the fuse plug at less than 1,400 cfs.

Response: Calculation of the inlet structure capacity (Silver Bow Creek
Flood Modeling Study, CH2M HILL, 1988) indicated a maximum flow rate
of approximately 900 cfs under ideal conditions. This estimate was
downrated to 700 cfs to account for plugging, age, and actual field
conditions. Plugging that causes premature washout of the fuse plug is noted

on page 7-26 of the FS.
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increases in hardness, zinc, and sulfate. Other sources may contribute
to the measured increases in parameter specific concentrations, but

the magnitude of these contributions is probably relatively small.

Comment: This comment states that data from the FS and the RI
indicate that upstream sources, other than dissolved metals from
tailings deposits, appear to have a substantial impact on pond system
chemistry. The data show that the greatest variability over a 24-hour
period for non-metal parameters, including algae, occurs in the pond
inflow. The greatest magnitude in algae, and in the nutrients which
feed algae, are found in Silver Bow Creek upstream of the ponds.
The investigation attributes these findings to varying inputs to the
creek, including the Butte Sewage Treatment Plant and other
unspecified sources. In addition, large variability in copper and zinc
concentrations over a 24-hour period are found in the pond inflow,

indicating a varying source.

The comment states that two factors (metals loading and nutrient
supply) are especially critical in controlling Warm Springs Ponds
system performance for removal of metal contaminants, but they are
not addressed in the FS. The comment suggests that source control
restrictions on industries, municipalities, and other upstream point
source contributors may be necessary to assure that the Warm
Springs Ponds can maintain consistent compliance with the surface
water ARARs.

The comment concludes that "if the WSP system is managed as a
treatment unit for other upstream sources, ARARs which are
otherwise legal requirements for development of discharge limitations

for effluent from the WSP treatment system should be waived in light
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