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RECORD OF DECISION
MINE FLOODING OPERABLE UNIT
SILVER BOW CREEK/BUTTE AREA SITE

INTRODUCTION
The U.S. Environmental Protection Agency (EPA) and the Montana Department of Health

and Environmental Sciences (MDHES) present the Record of Decision (ROD) for the Mine
Flooding Operable Unit (OU) of the Silver Bow Creek/Butte Area National Priorities List
(NPL) site. The ROD is based on the Administrative Record for the site, the Remedial
Investigation/Feasibility Study (RI/FS), the Proprsed Plan, the public comments received
(including those from the potentially responsible parties (PRPs) and local government), and
EPA and MDHES response to these comments. The ROD presents a brief outline of the
RI/FS, actual and potential risks to human health and the environment, and the selected
remedy. EPA guidance was used in preparation of the ROD'. The ROD has the following
three purposes:

1. To certify that the remedy selection process was carried out in accordance with
the requirements of the Comprehensive Environmental, Response,
Compensation and Liability Act (CERCLA) 42 U.S.C. §§ 9601 er seq., as
amended by the Superfund Amendments and Reauthorization Act (SARA), and
to the extent practicable, the National Contingency Plan (NCP);

2. To outline the engineering components and remediation requirements of the
selected remedy; and

3. To provide the public with a consolidated source of information about the site
history, characteristics, and risk posed by the conditions at the Mine Flooding
OU, as well as a summary of the cleanup alternatives considered, their
evaluation, and the rationale behind the selected remedy.

U Guidance on Preparing Superfund Decision Documents: The Praposed Plan, the Record of Decinion,
Explanaton o Sigmticant Ditierences. the Record of Decision Amendment, Interum Finai, EPACSH0 G-89 007, July
1989



The ROD is organized inwo three distinct sections:

1.

The Declaration functions as an abstract for the key information contained in
the ROD and is the section of the ROD signed by the EPA Regional
Administrator and the MDHES Director;

The Decision Summary provides an overview of the site characteristics, the
alternatives evaluated, and the analyses of those options. The Decision
Summary also identifies the selected remedy and explains how the remedy
fulfills statutory requirements. The Decision Summary includes, as an
Appendix, the final applicable or relevant and appropriate requirements
(ARARsS) for the site and waivers of any of these ARARSs; and

The Responsiveness Summary addresses public comments received on the
Proposed Plan, the RI/FS, and other information in the Administrative Record,
which were not responded to previously.

to
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DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

Silver Bow Creek/Butte Area NPL Site
Butte, Montana

Butte Mine Flooding Operable Unit

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedy for the Butte
Mine Flooding Operable Unit (BMFOU) of the Silver Bow Creek/Butte
Area site in Butte, Montana. The selected remedial action was
chosen by EPA, with the concurrence of the Montana Department of
Health and Environmental Sciences (the State), in accordance with
the requirements of CERCLA, as amended, and the NCP. This
decision is based on the Administrative Record for the site. The
State of Montana has played a significant role during the remedy
selection process for this site and concurs with EPA on the
selected alternative as indicated by coauthorship of this ROD and
cosignature.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances at and from
this site, if not addressed by implementing the response action
selected in this ROD, may present an imminent and substantial
endangerment to public health, welfare, or the environment.

DESCRIPTION OF THE SELECTED REMEDY

The remedy selected by EPA, with the concurrence of the State,
addresses contaminated water in the Berkeley Pit and associated
underground mine workings. The alternative selected is a
modification of Alternative 6/7 presented in the BMFOU
Feasibility Study (FS). The primary objective of the remedy is
to protect human health and the environment from threats posed by
the rising contaminated waters in the Butte Mine Flooding
Operable Unit. To meet the primary objective stated above, the
remedy 1is intended to maximize control of inflow, thereby slowing

the Pit flooding in a cost-effective manner; maintains the water



level in the bedrock system to prevent the release of
contaminants into the alluvial aquifer and the Silver Bow Creek
drainage basin; institutes a comprehensive monitoring program to
insure that discharges to the alluvial groundwater system and
Silver Bow Creek do not occur, and; promotes the development of
innovative treatment and/or metals recovery processes in the
future. The selected alternative has the following major

components:

INFLOW CONTROL

1. Immediate control of the Horseshoe Bend surface water
flow to the Berkeley Pit (currently averaging 2.4
million gallons per day (mgd)). 1o surface flows,
except on a short-term emergency basis, shall be
discharged to the Berkelew Pit. EPA and the State will
consider alternate inflow control’ measures for control
of Horseshoe Bend surface water inflow if such measures
are equally effective,

2, Immediate control of contaminated groundwater in the
Horseshoe Bend drainage area. EPA and the State will
consider alternate inflow control measures for the
control of Horseshoe Bend groundwater flow if such
measures are edqually effective.

WATER TREATMENT

3. Treatment of surface water (e.qg., Horseshoe Bend) and
groundwater in the Horseshoe Bend drainage area during
active mining may be accomplished by integrating the
flow into the Montana Resources (MR) mining process or
by treatment in a newly constructed treatment plant.

4. When water in the Pit System reaches the elevation of
5,260 feet (USGS datum), or 24 months prior to
projected mine closure’, a focused review of treatment
technologies shall be conducted to evaluate
alternatives to the treatment technology selected

[nflow control 1s defined as the mterception or pumping of surface water or ground water to prevent this

water from entering the East Camp and West Camp mune sy stems.

¥ For the purposes of tus ROD, mine closure 1s defined as: "when the mull operation is shut down (1e., no
concentrate production) tor at least a six (6) month pertod and no minadle reserves are lett that could be mined at
profit even if economic factors hecome more favorable, I EPA, 1n consuitation with the State, determines that,
based on forecasts, assessments of reserves, or other mtormation, that closure of the mine may occur withun M4
months, EPA, in consultation with the State, may tngger this requirement by written notice to the PRP

2



during the FS. This focused FS shall use the
applicable EPA FS guidance in effect at that time. A
final decision concerning the technology to employ
shall be made by EPA, in consultation with the State,
at that time.

5. Upon suspension of mining' or upon mine closure and
regardless of water levels in the Berkeley Pit/East
Camp System, contaminated surface water (including all
Horseshoe Bend surface inflow) and Horseshoe Bend area
subsurface inflows shall be captured and treated.
Treatment shall be hydroxide precipitation/aeration
followed (if necessary) by reverse osmosis as a
polishing treatment to meet standards for discharge to
surface waters. EPA and the State will consider
alternate inflow control and treatment measures if such
measures are equally effective. If alternate inflow
m.asures are used, a minimum of 2.4 MGD shall be
treated. Additionally, all significant surface flows
from uncontaminated drainages (e.qg., Yankee Doodle
Creek, Silver Bow Creek, North, East, and West
drainages), within the Berkeley Pit drainage shall be
diverted around the East Camnp/Berkeley System.

6. If inflow control cannot be accomplished through
integration of inflows into the mining process, or upon
suspension of mining or mine closure, design and
construction for a treatment facility shall begin
immediately and be completed on a schedule approved by
EPA in consultation with the State. In the event that
integration of inflow into the mining process cannot be
accomplished, this inflow may be discharged, on a
short~-term and temporary basis, to the Berkeley Pit.
Treatment shall be a two stage hydroxide precipitation
and aeration process followed (if necessary) by reverse
osmosis as a polishing treatment to meet standards for
discharge to surface waters. Alternate treatment
technology that meets discharge standards and
objectives will be considered by the agencies. Treated
water shall be discharged to the Silver Bow Creek
drainage or used for other water supply purposes.

7. Integration of Horseshoe Bend water into the MR tailing
circuit is contingent upon maintaining earthquake
structural integrity and stability of the Yankee Doodle
Tailings Pond Dam as outlined in the Harding Lawson
Associates Report (Seismic Stability Evaluation -
Yankee Doodle Tailings Dam - Butte, Montana, Harding
Lawson Associates, April 9, 1993). If integration of

3 . . - N
For the purposes of this ROD, suspension of miming s defined as: “when the mill operaton i shut down
(.., no concentrate production) for at feast 4 six (6) month period with munable reserves lent that could be mined o

A piont when cconomie factors become more tasorable.”



Horseshoe Bend flow into the tailings circuit is
instituted, all recommendations outlined in this report
shall be followed. In the event that the Yankee Doodle
Tailings Pond/MR tailing circuit cannot accept this
inflow control water and maintain earthquake structural
irtegrity and stability, there shall be an immediate
cessation of placement of inflow control water into the
MR tailings circuit. In the event that the Pond cannot
accept the inflow control water, on a short-term and
temporary basis, this inflow may be discharged to the
Berkeley Pit. Concurrently, the design and
construction of a treatment facility
(aeration/hydroxide precipitation) shall begin
immediately as provided in paragraph 6. For a period
of six (6) months, starting upon initial integration of
"inflow control" water into the MR tailings circuit,
weekly phreatic data shall be collected to evaluate
ccupliance with the dam earthquake structural integrity
and stability requirements. This data shall be
collected monthly after this initial six-month period.
If pumping of Horseshoe E .nd water to the Yankee Doodle
Tailings Pond continues after suspension of mining or
mine closure, these monitoring requirements shall also
be met.

SLUDGE DISPOSAL

8.

Any sludge(s) generated by a treatment process shall be
disposed of in an onsite disposal facility or in the
Berkeley Pit in compliance with pertinent requirements.
Because the precise chemical nature of the sludges and
quantity is not certain at this time, the exact method
and location of disposal of any such sludge(s) is not
specified in this ROD. After final determination of a
method of treatment and prior to design of a treatment
facility, a focused review of sludge disposal issues
shall be done, assuming sludge disposal is a necessary
part of the treatment scheme. Such a review shall
determine the sludge(s) chemical characteristics and
compatibility for disposal in either the Berkeley Pit
or in an onsite disposal facility. EPA and the State
will develop a scope of work (SCW) to direct this
focused review. Sludge disposal must be in accordance
with ARARs or appropriate waivers and shall not be
allowed in the Pit unless EPA approval is granted alter
consultation with the State.

1t disposal of sludge(s) into the Berkeley Pit is
selected, an equivalent volume of Berkeley Pit/East
Camp System water shall be pumped and treated
sufficient to offset the volume that the sludge i



displacing. The objective of this requirement is to
establish a zero (0) net inflow from the disposal of
sludge(s) into the Berkeley Pit.

MONITORING PROGRAM

10.

A comprehensive monitoring program, including both
surface water and groundwater (alluvial and bedrock),
shall be employed to track the elevation and quality of
the waters in the East, West, and Outer Camps. This
monitoring program is described in more detail in
Appendix 3. Data generated from this program will be
used to ensure that treatment facilities are in place
and operating prior to the time when the mine waters
approach the established critical water levels (CWLs)
and also to ensure the protectiveness of the CWLs. EPA
and MDHES will coordinate yearly updates, in the form
of a written report, that incorporates the new data
with existing data. Th's report will include, at a
minimum, the data yathered from the previous twelve
months, and an updated prediction of the time when the
CWL for the Berkeley Pit/East Camp System will be
approached. Every three (3) years EPA and MDHES will
review the monitoring program’s completeness. This
three year review is to adjust, as determined by EPA
and the State, the requirements of the monitoring
program.

WATER LEVELS

1.

Water levels in the Berkeley Pit/East Camp System and
the Travona/West Camp System shall not be allowed to
rise above the established critical water levels (CWLs)
of 5,410 and 5,435 feet (USGS datum), respectively. In
addition, water levels in the East Camp shall be kept
below West Camp water levels. These levels and
requirements are established to prevent existing
hydraulic gradients from changing and thus to prevent
releases of contaminated water from the Pit System into
the alluvial aquifer or Silver Bow Creek drainage. The
points of compliance for determining water levels for
Berkeley Pit/East Camp System CWL shall be: the
Berkeley Pit, Anselmo, Belmont, Granite Mountain,
Kelley, and Steward shafts, bedrock monitoring wells
installed as part of the RI/FS or monitoring program
(i.e., those wells within the cone of influcnce of the
East Camp System), and wells DDH-1, DDH~%, and DDH-8
(taken in tandem and treated as one data point). As
there is the potential for collapse/failure of existing
shafts and thus their loss as monitoring locations for
points of compliance, EPA, in consultation with the
State, will evaluate and direct alternative existing
shafts as replacement points of compliance as
necessary. [If no satisfactory alternative shafts



12.

exist, EPA, in consultation with the State, will direct
the installation of bedrock monitoring wells to replace
the lost/failed shaft. The points of compliance for
determining water levels for Travona/West Camp System
CWL shall be: the Travona, Emma and Ophir shafts, and
any additional monitoring wells for the Travona/West
Camp System installed as part of the monitoring
program.

When the monitoring program and yearly update reports,
described in paragraph 10 above, indicate the CWL may
be approached within eight years, design of the final
water treatment facility shall begin, with construction
to be completed four (4) years prior to the projected
date for water in the East Camp System to reach the
CWL. This treatment plant shall be capable of
maintaining the water level in the East Camp System
pbelow the 5,410~foot elevation.

WEST CAMP/TRAVONA

13.

EPA took action to control the water level of the West
Camp/Travona Shaft System in 1988 by pumping and
treating Travona shaft water (West Camp/Travona Shaft
System Expedited Response Action). The action taken to
control the West Camp water is still appropriate; it
is, therefore, integrated and incorporated into this
remedy for the BMFOU. The water level in the West Camp
shall continue to be maintained below the CWL of 5,435
(USGS datum) feet by the ongoing pumping to the Butte
publicly-owned treatment works (Butte Metro Plant). If
the Metro Plant cannot continue to accept this water,
an alternative treatment plant shall be used (newly
constructed if necessary) to handle this flow.

INSTITUTIONAL CON7TROLS

14.

Institutional controls, including controls on
groundwater use, shall be implemented to ensure that
there is no inappropriate use of contaminated bedrock
groundwater which threatens human health and the
environment. EPA and the State plan to request
implementation of this program by local governmental
entities,

These actions will provide containment of contaminated water in

the East and West Camp Systems, and will prevent the release ot

contaminated water to the alluvial aquifer and Silver Bow Creck.

As long as surface water and groundwater inflows to the Pit

! System are controlled as outlined above and water quality

standards for treated water discharged to the Silver Bow Creck

6



drainage are met, EPA and the State will maintain flexibility
with respect to alternate methods for control, treatment, and
discharge of this volume of water.

Implementation of the selected remedy is intended to prevent the
primary threat of exposure to contaminated bedrock groundwater
and surface water by humans and aquatic life. The monitoring and
control of the water levels in the East and West Camp Systems is
intended to ensure that the CWLs are not exceeded, that there is
no reversal of hydraulic gradients, and that contaminated water
does not discharge to the alluvial aquifer or Silver Bow Creek.
Treatment c¢r pit water and surface water inflows is intended to
ensure that water discharged to the Silver Bow Creek drainage
meets State of Montana water qualicy standards and other
applicable or relevant and appropriate requirements (ARARS).
Implementation of institutional controls associated with the use
of contaminated bedrock aquifer water is intended to ensure the
protection of public health from the dangers posed by direct
ingestion of the contaminated groundwater.

STATUTORY DETERMINATION

The selected alternative is protective of human health and the
environment through the containment of contaminated water within
the BMFOU, treatment of the contaminated water prior to discharge
to the Silver Bow Creek drainage, and the control of
inappropriate use of contaminated bedrock groundwater. The
selected alternative will meet all Federal and State requirements
(i.e., ARARs) except the Federal and State groundwater quality
standards (See Appendix 1 - ARARs for the Butte Mine Flooding QU
and Appendix 3 - Technical Impracticability evaluation) for the
bedrock aquifer. EPA is waiving these requirements based on the
determination that compliance with these standards is technically
impracticable from an engineering perspective. Treated water
discharged to the Silver Bow Creek drainage will meet discharge
requirements. Any sludge produced from treatment will be

disposed of in compliance with applicable solid and hazardou«



waste regulations or an appropriate waiver of these

requirements. Although the selected alternative has higher
associated cogts than the other alternatives evaluated which
protect human health and the environment, the additional cost is
outweighed by the fact that the selected alternative mandates the
immediate and permanent control of water inflows to the Pit
System. This immediate and permanent control of inflows slows
down the Pit flooding, allowing for greater opportunity to
address unforseen contingencies and to develop alternative
innovative technology, which may reduce sludge generation and/or
allow the recovery of metals, The selected alternative uses
permanent sclutions to the maximum extent practicable for this
operable unit and promotes the development of alternate treatment
technologies. It also satisfies tl : statutory preference for
remedies that reduce the toxicity, mobility, or volume of
contamination through treatment.

Since hazardous substances above health-based levels will remain
onsite, reviews will be conducted within each five year period
after commencement of remedial action to ensure that the remedy

continues to provide adequate protection of human health and the

environment.
[/U’f’_"‘_ MW 29 Seeremser (992
William Yellowtail Date

Regional Adminigtrator
United States Environmental Protection Agency
Region VIII
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DECISION SUMMARY
1. SITE NAME, LOCATION, AND DESCRIPTION

Silver Bow Creek/Butte Area NPL Site
Mine Flooding Operable Unit
Butte, Montana

The Butte Mine Flooding OU is part of the Silver Bow Creek/Butte Area NPL site and is
located in and near the cities of Butte and Walkerville, Montana. It consists of waters within
the Berkeley Pit, the underground mine workings hydraulically connected to the Berkeley Pit,
the associated alluvial and bedrock aquifers, and other contributing sources of inflow to the
Berkeley Pit/East Camp System (including surface runoft, leach pad and tailings slurry
circuit overflows) and the Travona/West Camp Sys*=m. For more information about these
systems, refer to the Technical Impracticability (TI) evaluation (Appendix 2). The
boundaries of the OU are approximately the Continental Divide to the east, Metro Storm
Drain/Silver Bow Creek to the south, Missoula Gulch to the west, and the Yankee Doodle
Tailings Pond watershed drainage system to the north. The OU is within the Butte mining
district in the upper Silver Bow Creck drainage, and covers about 23 square miles (Figure

1).

Butte residents have access to drinking water through the Butte municipal water system
which acquires water from the Big Hole River and the upper Silver Bow Creek drainage
(Moulton Reservoir). These water supplies are not impacted by contamination in the Bulte
Mine Flooding OU or by remedial action taken at this OU. However, the Private Well
Inventory revealed that there are currently more than 800 private and municipal alluvial wells
in the Butte area. There arc approximately 140 alluvial wells in close proximity to the Butte
Mine Flooding OU that could potentially be impacted by mine flooding waters. The public

does not have access to the few bedrock wells within this QU.

The Berkeley Pit/East Camp System (the Pit System) is located in the northern and castern

portions of the QU (Figure 1), The Berkeley Pit is the major feature of the QU, and it is
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1,780 feet deep, encompassing an arca of 675 acres and a volume of 26 billion gatlons of
contaminated water. This system also encompasses more than 3,000 miles of underground
mine workings. The West Camp System is located in the southwest corner of the OU and
includes the Travona, Emma, and Ophir mines and their associated underground workings.
These two systems are separated by bulkheads installed in the late 1950s and are considered
to be separate hydrologic systems; however, the bulkheads may be leaking, thereby allowing

water to flow from the West Camp System to the Pit System.

An important component of the current mining operation is the leach pads area, which is
located northeast of the Berkeley Pit and covers an area of 775 acres. The pads consist of
low-grade ore and waste rock. An acidic leaching solution is pumped from the MR
Precipitation Plant and distributed to the pads. 7T .is solution percolates through the pads,
leaching copper from the ore. The "pregnant" (copper-taden) solution is collected and piped

to the Precipitation Plant for extraction of the dissolved copper.

A major seepage area originates in the Horseshoe Bend arca, located in the northwest corner
of the Precipitation Plant area. Acidic water discharging (about 2.4 mgd) in the Horseshoe
Bend area is routed to a storage pond located immediately west of the Precipitation Plant. A
portion of the acidic Horseshoe Bend water (about 0.9 mgd) is presently routed o the
Precipitation Plant, mixed with the leaching solution, and pumped to the leach pads arca or
the tailings pond. The remaining acidic Horseshoe Bend water is channceled past the

Precipitation Plant area and discharged into the Berkeley Pit.

Tailings from the milling process at the MR Concentrator are pumped as slurry to the
Yankee Doodle Tailings Pond. The tailings pond is a settling basin used to decant water
from the tailings slurry. Decanted water in the pond is then pumped back to the
concentrator for use in the milling operation.  The tailings pond occupics an arca of about

960 acres.



The MR Concentrator is located near the south rim of the Berkeley Pit. Currently only ore
(approximately 50,000 tons/day) from the Continental Pit, located cast of the Berkeley Pit. is
milled and processed at the concentrator. The milling process uses water decanted from the
tailings pond, imported water from the Silver Lake pipeline, and excess water pumped from

the Continental Pit area.

Silver Bow Creek is the main stream drainage within the Butte Mine Flooding QU.
Originally the creek flowed from its origin in the mountains northeast of the tailings pond
through the arca presently altered by mining activities. Mining and other activities in the
area have greatlv changed the original channel alignment. Surface water flow above the
tailings pond is intercepted by the tailings pond and used as makeup water in the milling
process. From the tailings pond to the MR Concentrator, the original Silver Bow Creek
channel no longer exists. Surface water in the active mining arca is controlled by a series of
ditches and ponds which convey runoff and mine process water to various locations,
including the Berkeley Pit, leach pads, and concentrator area (Figure 2). IFrom the MR
Concentrator to the confluence with Blacktail Creek, the tormer creck has been reconfigured
and is known as the Metro Storm Drain. Currently, Silver Bow Creck begins at the
confluence of the Metro Storm Drain and Blacktail Creek, from which it receives the
majority of its flow. From there, the creek tlows west and then north, terminating at Warm

Springs Ponds.

The principal geologic rock units within the Butte Mine Flooding OU are the atluvium and
the bedrock. The alluvium is a sedimentary deposit consisting of unconsolidated and
discontinuous layers of sand, silt, clay, and gravel. The alluvium thickness ranges from 130
feet near the leach pads to 600 feet or more southeast of the Berkeley Pit. Underlying the
alluvium is igneous bedrock consisting primarily of quartz monzonite. ‘The upper 100 to 200
feet of the bedrock is weathered (oxidized and decomposed) to a clayey material interspersed

with rock fragments.
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The two main aquifers in the area are the bedrock, which underlies the entire OU, and the
alluvium, which was deposited over the bedrock in valleys and drainages. Groundwater in
the bedrock occurs in fractures, joints, and mine workings. Currently, groundwater levels in
the surrounding bedrock aquifer are higher than the water level in the Berkeley Pit, resulting

in radial flow of groundwater from the bedrock toward the Pit (Figure 2).

Groundwater in the alluvium flows south from the leach pads area and then west toward the
Berkeley Pit (Figure 3). An alluvial groundwater divide exists approximately one mile south
of the Berkeley Pit. North of this divide, groundwater flows toward the Pit; south of the

divide, groundw=ter flows parallel to the Metro Storm Drain toward Silver Bow Creek.

The Berkeley Pit is filling with water originating ..om the surrounding bedrock and alluvial
aquifers and also from surface inflows. The water accumulating in the Berkeley Pit and in
the bedrock aquifer is acidic and contains high concentrations of metals (Table 1). The
source of the contamination is AMD' from the bedrock in the mine workings, waste rock
dumps, and leach pads. Presently, because all bedrock groundwater flow in the arca is
toward the Berkeley Pit, contaminated mine water is being contained in the East and West
Camps (refer to TI evaluation - Appendix 2). However, if water levels continue to rise
uncontrolled, the hydraulic gradient could change and contaminated water could begin to
flow out of the East and West Camps into the surrounding alluvial groundwater and
eventually to Silver Bow Creek. To prevent this from occurring, EPA and the State
determined that the water levels in the OU nwst not rise above the CWLs (East Camp -
5,410 feet, West Camp - 5,435 feet (USGS datum)).

2. SITE HISTORY AND ENFORCEMENT ACTIVITIES
Underground mining of silver and copper began in Butte in the late 1800s. By 1950, over

400 underground mines, consisting of several thousand miles of interconnected mine

L AMD (acid mine drainage) results trom the oxidation of sulfide munerals such as pyrite exposed 10 oxygen
air and water formung tron hydroxide, sulfate, and free hydrogen rons.
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TABLE 1

AVERAGE CONCENTRATION OF CONSTITUENTS IN BERKELEY PIT, BEDROCK WELL, AND SHAFT WATER
AND ESTABLISHED STANDARDS
BUTTE MINE FLOODING OPERABLE UNIT

Constituent Berkeley Pit Bedrock Well Shaft Water® MCLs* (ug/L) WQC® (ug/L)
Water! (ug/L) Water® (ug/L) (ug/L)
Acute Chroaic
Aluminum 270,000 244 675 None 750 87
Arsenic® 710 52 211 S0° 360 190
1 Cadmium 1,790 2.4 100 s 3.9 i.1
" Calcium 430,000 127,610 276,321 None None None
I Chlornde 26,200 4,400 NA 250,000* 19 11
Copper 167.000 26.4 1,581 1,300° 18 12
iron 897.000 9,231 50,054 300* 1,000 1,000
Lead 87 2.4 9.0 1s¥ 82 3.2
Magnesium 395,000 33,400 83,046 None None None
Manganese 161,000 2,306 31,503 5,000° None None
Potassium 22,700 14,523 12,232 None None None
Sodiem 71,400 62,200 43,975 None None None
Sulfate 16,800,000 577,800 840,583 None None None
Zinc 476,000 844 40,375 5% 120 110
pH 3.0-3.3 SU’ 5.8-7.6 SU 5.7-7.3 SU 6.5-8.5* SU None 6.5-9.0 SU

Source:  ARCO 1994a

' Average concentration values are weighied averages of 1991 data based on pit volume.

 Average concentration values for bedrock monitoring wells A, B, C. D-2, E, and F.

‘' Average concentration values for the Chester, Hebgen, Parrot, Anselmo, Belmont, Emma, Granite Mountain, Keliey. Lexington, Margaret Ann, Orphan
Boy. and Steward mine shafts.

* Maximum Contarminant Levels (i.c., primary® and sccondary® drinking water standards).

* Acute and chronic aquatic Water Quality Criteria; al] values are based on-a hardness of 100 mg/L CaCO; except arsenic and aluminum which are not
hardness dependent.
Arsenic values are for arsenic®. Note: State of Montana Water Quality Bureau standard for arsenic (WQB-7) 1s 3.18 ug/L.

" Range of pH values in Standard Units

NC  Not Calculated.

NA - Not Analyzed.



workings, had operated or were operating in Butte.

In July 1955, the Anaconda Copper Mining Company began open pit mining in the Berkeley
Pit. In 1963, the Weed Concentrator (now known as the MR Concentrator) became
operational. Ore from the Berkeley Pit was processed at this facility, and concentrates were
transported to Anaconda, Montana for smelting. The Atlantic Richfield Company (ARCO)
purchased the Anaconda Copper Mining Company in 1977 and owned the Pit and associated
property until it was sold to Dennis Washington/Montana Resources, Inc. (MRI) in 1985. In
1989, a partnership known as Montana Resources (MR) was formed between MRI and AR
Montana Corpor-tion, a subsidiary of American Smelting and Refining Company

(ASARCO). MR was formed to own and operate the property.

Mining in the Berkeley Pit was discontinued in 1983. Since July 1986, open pit mining has
been conducted in the East Continental Pit, located east of the Berkeley Pit. Ore from this

pit is transported to the MR Concentrator for milling.

To allow underground and later open pit mining in the Butte area, groundwater was lowered
by pumping. In latter years, the pumping system was located in the Kelley Mine shaft, just
west of the Berkeley Pit. In 1982, pumping was discontinued. As a result, the artificially
lowered groundwater level in the arca has been rising toward its pre-mining level in the
underground mines and the Berkeley Pit. The Pit filling rate is decreasing with time and as
the water level rises. For example, the 1988 filling rate was estimated to be 7.6 mgd; the
Pit i3 currently estimated to be filling at a rate of 5 mgd. In December 1993, the elevation
of the water in the Pit was 5,062.67 teet (USGS datum) and was increasing by about 2 feet
per month. [t is currently projected that the CWL of 5,410 feet (USGS datum) for the East
Camp/Berkeley Pit System will be reached around the year 20137, if no remedial actions are

taken,

P Assumes current inflow cates and that the water level in the Anselmo Mine remans 20 feet above the Berkeles
Pit water level.
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The history of pollution problems associated with mining activities in the Butte area led to
listing of the Silver Bow Creek Site on the NPL in September 1983. Tailings released from
early Butte milling operations and solids eroded from waste rock dumps had covered much of
the floodplain of Silver Bow Creek. Another major source of contamination was discharge
of metal-enriched mine waters from the Weed Concentrator to the creek. RI/FS work for the

Silver Bow Creek site began in late 1984,

During the course of the Silver Bow Creck RI/FS, the importance of Butte as the source of
the contamination of Silver Bow Creck was formally recognized. The original listing on the
NPL characteriz.d the Silver Bow Creek Site as approximately 28 stream miles beginning at
the Metro Storm Drain and extending downstream to Deer Lodge. The EPA proposed
modifying the existing Silver Bow Creek NPL Site to include the Butte area. Preliminary
results from the Silver Bow Creek RI/FS indicated that sources upstream of the storm drain
were partly responsible for the contamination observed in the creek. After a thorough
analysis of the relationship between the two areas (Butte and Silver Bow Creek), EPA
concluded that the geographical relationship of the headwaters of S'ilvcr Bow Creek and the
portion of the creek downstream of the city of Butte favored treating these areas as onc site
under CERCLA (EPA 1986). The site was expanded as proposed to include the Butte area
and the formal name of the site was changed to the Silver Bow Creek/Butte Area Site in July
1987 (52 Fed. Reg. 1987).

The Silver Bow Creek/Butie Area site has been divided into seven OUs: Mine Flooding,
Priority Soils, Non-Priority Soils, Active Mining Area, Warm Springs Ponds, Rocker, and
Streamside Tailings. LEPA is the lead agency for the first six OUs, and the State of Montana

is the lead agency for remedial activities at the last OU.

Preliminary Butte Mine Flooding OU RI/ES forward planning studies began during the
summer of 1987, In support of the Butte Mine Flooding OU, EPA conducted an evaluation
of mine flooding in the Berkeley Pit and West Camp (Camp Dresser and McKee, Inc.

[CDM] 1988a, b), and an evaluation of the Pit water chenmistry (CDM 1988c¢). These
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evaluations indicated that it would be necessary to control the rate of Pit filling to prevent
impact to the alluvial aquifer and Silver Bow Creek. The evaluations further demonstrated

the need to treat the Pit water prior to discharge to Silver Bow Creek.

ENFORCEMENT HISTORY AND ACTIONS

A removal action was implemented in the West Camp area to control potential impacts of
rising mine waters. The purpose of the removal action was to prevent flooding of basements
and discharge of contaminated groundwater to Silver Bow Creek. An Engineering
Evaluation/Cost Analysis (EE/CA) of potential response alternatives was conducted by EPA

in support of the “'est Camp removal action (CDM 1989).

On March 31, 1989, EPA entered into an Administrative Order on Consent (AOC) with
ARCO and Dennis Washington (the consenting PRPSs) pursuant to Section 106(a) of
CERCLA as amended by SARA in connection with the West Camp removal action (Table
2). The West Camp order required the consenting PRPs to convey water from the Travona
Shaft to the Butte Metro Plant for treatment and discharge to Silver Bow Creck. In the event
that the Metro Plant could not accept this water, the consenting PRPs would be required to
construct a treatment plant for treatment of Travona Shaft effluent prior to discharge to
Silver Bow Creek. This AOC established a preliminary CWL for the West Camp and
required the consenting PRPs to maintain water level elevation below 5,435 feet (USGS

datum).

A unilateral Order was issued to the non-consenting PRPs (Table 2) to install the pipeline
which carried Travona shaft water to the Butte-Silver Metro Sewer Plant line. The non-

consenting PRPs complied with this Order.

EPA completed the RI/FS Work Plan for the Butic Mine Flooding OU in April 1990 (CDM
1990). This document outlined the work to be conducted during the RI/ES, the schedule for
the work, and the parties responsible for cach portion of the work., EPA and the State then

entered into an AOC with the consenting PRPs to implement the major portion ot this work
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