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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.

9



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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ENFORCEMENT ACTION ORDERS

TABLE 2

BUTTE MINE FLOODING OPERABLE UNIT

ACTION

DATE

DOCKET NO.

ISSUED TO

Administrative Order on Consent
for the West Camp/Travona Shaft

March 31, 1989

CERCLA-VIII-89-19

1) ARCO
2) Dennis Washington

Administrative Order (UAO? for
the West Camp/Travona Shaft

March 31, 1989

CERCLA-VIII-89-18

) New Butte Mining Inc.
2) Tzarina-Travona Mining Corp.

Administrative Order on Consent
for the Remedial Investigation/
Feasibility Study

May 17. 1990

CERCLA-VHI-90-09

1) Atlantic Richfield Company
2) Mr. Dennis Washington

3) Montana Resources Inc.

4) AR Montana Corporation
5) ASARCO, Inc.

6) Montana Resources

Administrative Order (UAQ) for
the Remedial [nvestigation/
Feasibility Study

May 17. 1990

CERCLA-VIII-90-10

1) Central Butte Mining Company
2) North Butte Mining Company
3) Tzarina-Travona Mining Corp.
4) Mountain Con Mining Co.

5) West Butte Metals, Inc.

6) Blue Bird Mining Co.

7) Eureka Mining Co.

8) Yankee Mining Co.

9) East Ridge Mining Co.

19) Black Rock Mining Co.

11) New Butte Mining, Inc.




plan (Table 2). This AOC Jirected the PRPs to conduct the work according to the Work
Plan with EPA and MDHES oversight. The AOC also established a preliminary CWL of
5,410 feet (USGS datum) for the East Camp/Berkeley Pit Systemn and required the PRPs to
maintain the water elevation below this level. A unilateral Order was also issued to the
non-consenting PRPs to implement a small portion of the RI/FS work plan. The RI/FS was
conducted from July 1990 through January 1994. Site investigations, results, and remedial
alternative development and evaluation are presented in the Draft RI Report (ARCO 1994a)
and the Draft FS Report (ARCO 1994b).

3. HIGHLIGHTS OF COMMUNITY PARTICIPATION

Public participation is required by CERCLA Sections 113 and 117. These sections require
that before adoption of any plan for remedial action to be undertaken by EPA, by a State
(MDHES), or by an individual (PRP), the lcad agency shall:

1. Publish a notice and brief analysis of the Proposed Plan and make such plan

available to the public; and

2. Provide a reasonable opportunity for submission of written and oral comments
and an opportunity for a public mecting at or near the site regarding the
Proposed Plan and any proposed findings relating to cleanup standards. The
lead agency shall keep a transcript of the meeting and make such transcript
available to the public. The notice and analysis published under item #1 shall
include sufficient information to provide a reasonable explanation of the

Proposed Plan and alternative proposals that were considered.

Additionally, notice of the final remedial action plan adopted must be published and the plan
must be made available to the public before commencing any remedial action. Such a final
plan must be accompanied by a discussion or any significant changes to the preferred remedy
presented in the Proposed Plan along with the reasons for the changes and a response

(Responsiveness Summary) to ecach of the significant comments, criticisms, and new data
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submitted in written or orzl presentations during the public comment period.

EPA has conducted the required community participation activities through presentation of
the RI/FS and Proposed Plan, a 90-day public comment period (after a public request for
extension), three informational meetings, a formal public hearing, and a presentation of the
Selected Remedy in this ROD. Specifically included with this ROD is a Responsiveness

Summary that summarizes public comments and EPA responses.

The RI/FS and Proposed Plan for the Butte Mine Flooding OU were released for public
comment on Jan:ary 27, 1994, The RI/FS and Proposed Plan were made available to the
public in the Administrative Record located at the EPA Record Center (Helena, Montana),
the Butte EPA Office (Butte, Montana), and the hontana Tech Library (Butte, Montana).
The notice of availability of the RI/FS and the Proposed Plan was published in the Butte
newspaper, The Montana Standard, on January 23 and 27, 1994, A formal public comment
period was designated from January 27, 1994 to March 14, 1994. After a request from the
Clark Fork Pend Oriclle Coalition and others, this public comment period was extended an
additional 45 days to April 29, 1994,

The Proposed Plan was mailed to all individuals on the Silver Bow Creek/Butte Area NPL.
mailing list on January 27, 1994. This list includes 1,000 individuals, the majority residing
in Butte, Montana. The RI and FS were supplied to all individuals requesting those

documents.

EPA held an inforinational meeting in Butte on January 27, 1994 to explain the RIU/FS
process, outline the Proposed Plan and the preferred alternative, and to answer questions
regarding the alternatives, A press conference and meeting of elected officials was also held
on January 27, 1994. At this press conference, EPA explained the Proposed Plan, the
preferred alternative, and answered questions from the press and public officials, EPA held
an informational meeting in Butte on February 1, 1994 1o explain technical information

relating to the RI/FS, the Proposed Plan, and the preferred alternative.  Another
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informational meeting was held by EPA in Butte on March 8, 1994. The March 8th meeting
was informal in nature and allowed for one-on-one discussions with EPA, MDHES, and PRP
officials. A notice of each meeting was published in the Butte newspaper, The Montana

Standard, (January 27; February 1; March 8, 1994),

In addition to the formal meetings, EPA made presentations, answered questions, and
discussed the Proposed Plan and RI/FS with several groups, including the Citizens Technical
Environmental Committee (CTEC), Clark Fork Pend Orielle Coalition, the Butte-Silver Bow
Council of Commissioners, the Silver Bow Kiwanis, and the Big Butte Kiwanis. The EPA
Project Manager Jiscussed the Proposed Plan, RI/FS, and preferred alternative on a radio
call-in show (Party Line--February 22, 1994) and a television public affairs show (Focus--
March 13, 1994).

A formal public hearing was held in Butte on April 26, 1994, At this hearing,
representatives from EPA answered questions about remedial alternatives under
consideration, as well as the preferred remedy. A portion of the hearing was dedicated to
accepting formal oral comments from the public. A court reporter transcribed the formal
oral comments and EPA made the transcript available by placing it in the Administrative
Record. A response to comments received during the public comment period is included in
the Responsiveness Summary, which is part of this ROD. Also, community acceptance of
the selected remedy is discussed in Section 9 (Summary of Comparative Analysis of

Alternatives) of this Decision Summary.

4. SCOPE AND ROLE OF THIS OPERABLE UNIT WITHIN SITE STRATEGY

EPA has identified seven Ous within the Silver Bow Creek/Butie Arca site. These are:
Mine Flooding, Priority Soils, Non-Pricrity Soils, Active Mining Arca, Warm Springs
Ponds, Streamside Tailings, and Rocker. EPA is the lead agency for remedial activities at
the first five Ous, and the State of Montana is the tead agency for the Streamside Tailings

and Rocker OUs,



Actions at the Silver Bow Creek/Butte Area sitc OUs are concerned with the impacts of
mining activities on surface waters, groundwater and soils and the potential health effects
resulting from mining activities in the areas of Butte and Silver Bow Creek. The Butte Mine
Flooding OU is located in the upstream portion of the Silver Bow Creek/Butte Area site and,
thus, a release of contamination from this OU would cause further detrimental impacts to
surface water and groundwater in downstream OUs. Remediation in the Butte Mine
Flooding OU is considered a priority by EPA because of the rate of flooding (currently 5
mgd) and extremely high toxicity to aquatic life of the water contained in the bedrock system
and the potential downstream impacts and risks to human health and the environment which
would be cause ! by the release of the contaminated waters. Remedial actions undertaken in
the Mine Flooding OU will complement future actions in the other Silver Bow Creek/Butte
Area site OUs. Significant cleanup actions have already been initiated for other OUs at this
site to improve water quality in Silver Bow Creek and the Clark Fork River. The action
described herein will ensure that contamination in the Butte Mine Flooding OU will not

contribute to the degradation of Silver Bow Creek or the Clark Fork ‘River.

The Butte Mine Flooding RI/FS was conducted by the PRPs with EPA and State oversight
from 1990 to 1994 to identify and evaluate the nature and extent of contamination associated
with mine flooding and to identify and evaluate potential remedial alternatives. The major

objectives of the RI/FS were:

1. To establish safe elevations below which the water in the Berkeley Pit/East
Czmn and Travona/West Camp Systems must be maintained in order to
contain contaminated water in these Sys.ems;

2. To identify and evaluate alternatives that protect the alluvial aquifer and Silver
Bow Creek from contaminated bedrock system waters;

3. To evaluate alternatives that would maintain the water levels in the OU below
the safe water levels;

4. To develop alternatives to ensure that treated water discharged to the Silver
Bow Creek drainage meets Federal and State standards.
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The remedy presented in this ROD represents the final remedial actions for the Butte Mine
Flooding OU. The purpose of the remedy is to contain contaminated water within the East
and West Camp Systems by keeping the water levels below the established CWLs. This is
intended to prevent the release of contaminated water to the alluvial aquifer and Silver Bow
Creek. All water treated in conjunction with this remedy shall meet Silver Bow Creek
discharge standards. These actions are intended to prevent the exposure of human and
aquatic life to contaminated groundwater and surface water. The remedy for the Butte Mine
Flooding OU is intended to be consistent with remedial action objectives identitied for and

remedial actions undertaken at other site OUs.

5. SUMMARY OF SITE CHARACTERISTICS

Water in the Berkeley Pit, surrounding bedrock aquifer, and the shafts contains high levels of
toxic metals and arsenic as a result of water leveis rising in the mine workings, and from
contaminated surface water inflows (see Table 1). The source of the contamination is AMD
which results from the oxidation of sulfide minerals (in the presence of oxygen) to form iron
hydroxide, sulfate, and free hydrogen ions. Water in the alluvial aquifer between the leach
pads and Pit is also contaminated with high levels of metals as a result of seepage from the
leach pads. Due to the presence of the Berkeley Pit and a groundwater divide located south
of the Pit, all groundwater in the OU is presently tlowing toward the Pit and contaminated

water has not migrated offsite.

The preliminary CWLs have been established by EPA to contain the contaminated water in
the Berkeley Pit and West Camp Systems. [f either CWL is exceeded, there is the poeniial
for the present hydraulic gradient to change, resulting in the tlow of contaminated water
away from thc OU. This water could potentially move in the alluvial aquifer or on the
ground surface toward Silver Bow Creek and could result in the potential exposure of human

and aquatic life to contaminants.

REMEDIAL INVESTIGATION

During the RI, the Inflow Control Investigation collected data on the mine operation and Pit
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water balance. This information was used in the FS to evaluate alternatives for controlling
the rate of Pit filling. The Neutralization Investigation collected chemical information on the
Berkeley Pit water for evaluating treatment alternatives. The Alluvial Aquifer Investigation in
the area of the leach pads evaluated the impact of the leach pads on the alluvial aquifer. The
Bedrock Aquifer Investigation ascertained the quality and level of water in the deeper
aquifer, determined flow direction, and assessed the potential impact of the rising bedrock

aquifer on the alluvial aquifer. The major findings of the RI arc as follows:

o The preliminary CWLs corresponding to the 5,410 foot elevation (USGS datum) for
the Pit System and §,435 foot elevation (USGS datum) for the West Camp System
were confirmed as being protective of Silver Bow Creek/Blacktail Creek and the
associated alluvial aquifer from contaminated bedrock aquifer waters. These water
levels are considered safe levels (i.e., prote. .ive of human health and the
environment) because the alluvial water elevations adjacent to the Pit are at least 50
feet higher than these CWLs,

J The Intlow Control Investigation found that the average rate of surface inflow to the
Berkeley Pit is 1.68 mgd, the majority of which comes from the Horseshoe Bend
area. The investigation further determined that outflow from the seeps in the
Horseshoe Bend area average 2.4 mgd, part of which flows to the Pit (1.54 mgd), and
part of which is re-used in the leach pads operation and integrated into the tailings
circuit (0.86 mgd) (Figure 4). The quality of the Horseshoe Bend water was similar
to the quality of the Berkeley Pit water. [t was determined that if surface water in the
Horseshoe Bend area is controlled and prevented from entering the Berkeley Pit, the
water level in the Pit System (East Camp) would not reach the CWL until after the
year 2025, Total inflow into the East Camp System is about 5 mgd. About half of
this flow is uncontrollable bedrock recharge and about 0.58 mgd is uncontrollable
flow from the alluvial aquifer.

o The Bedrock Aquifer Investigation and monitoring program contirmed that the
contaminated bedrock aquifer groundwater is moving toward the Berkeley Pit.
Bedrock aquifer water in unmined areas at the periphery of the East Camp cone of
depression showed low concentrations of metals, while samples from mine shafts
exhibited clevated metals concentrations.

U The Leach Pads Area Alluvial Aquifer Investigation demonstrated that the alluvial
aquifer in the leach pads area has been contanunated by the feach pads operation.

Al .
Assumes Anselmo Mine water level remans 20 feet above the Berkeivy Pit water feve!
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This investigation also showed that flow in the alluvial aquifer in the leach pad area is
presently toward the Berkeley Pit. Alluvial water levels in the area adjacent to the Pit
were found to be at least 50 feet higher than the CWL.

. The Neutralization Investigation was conducted to evaluate the feasibility of using
alkaline mine tailings to treat acidic water present in the Berkeley Pit. Samples of Pit
water were collected to characterize Pit water chemistry. Results showed that the Pit
water is an acidic, moderately oxidizing, sulfate solution with elevated concentrations
of numerous constituents, including aluminum, arsenic, copper, iron, lead,
manganese, and zinc. Levels of aluminum, copper and zinc are more than 1,000
times greater than the chronic water quality criteria for the protection of aquatic life.
Iron is also significantly greater (more than 900 times) than the water quality criteria.
Primary maximum contaminant levels (MCLs) were exceeded for arsenic, copper,
lead and cadmium,

FEASIBILITY STUDY

The FS was conducted to identify, screen, develop, and evaluate remedial alternatives
designed to reduce or eliminate the human health and/or environmental risks identified during
the RI. Phase I of the FS included the initial evaluation and screening of treatment
technologies; Phase II included treatability testing and evaluation of treatment technologies
which survived the initial screening process; and Phase III included the detailed analysis of
remedial alternatives. Three primary treatment technologies and 5 polishing trecatment
technologies survived the initial evaluation and screening (Phase I) and 10 technologics were
eliminated. The Phase II testing/evaluation narrowed the technology range to hydroxide
precipitation for primary treatment and reverse osmosis for polishing treatment. These
technologies were then assembled with several flow/process options to form 19 alternatives
for further evaluation. After further screening of alternatives, seven alternatives were carried
through the Phase III detailed analysis of alternatives. These seven allernatives were

narrowed down to the preferred alternative presented in the proposed plan.

The specific alternatives evaluated in the IS are presented in Section 8 and details of this
evaluation are presented in Section 9 of this ROD.  Significant findings of the Treatability

Study are as follows:
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o The addition of tailiags slurry to the Berkeley Pit to neutralize the acidic Pit water
was found to be infeasibie due to the excessive volume of tailings slurry required for
neutralization. The addition of the necessary volume of slurry to the current volume
of water in the Pit would significantly reduce the time to reach the CWL,

. Water Quality Standards for Silver Bow Creek can be met through a two-stage
hydroxide precipitation and acration process followed (if necessary) by a reverse
osmosis polishing step.

6. SUMMARY OF SITE RISKS

A baseline Risk Assessment (RA) was conducted by EPA to evaluate potential future human
health and environmental risks associated with mine flooding if no remedial actions are
undertaken at the OU (CDM Federal 1993). The RA was prepared in accordance with EPA

guidance documents (see the RA report for a listin_ of the specitic guidance).

It is important to note that the PRPs have an agreement with EPA (sce Enforcement History
and Action section) that directs them to maintain the water level below the 5,410-foot
elevation in the Berkeley Pit and at other designated points in the East Camp System. [EPA
and MDHES believe that this agreement precludes any direct impacts on the alluvial aquiter
and/or Silver Bow Creek from contamination originating from the Pit System. However, in
the absence of compliance with this agreement and any remedial actions, contaminated water
in the Pit System could eventually flow into the alluvial aquifer (with eventual tlow into
Silver Bow Creck) or may overflow to Silver Bow Creck. [n this evaluation of the no-action
alternative, it was assumed that the CWL in the Pit System would be excceded. The risks
associated with the no-action alternative must be evaluated as a basis for comparison with

other remedial alternatives.

CONTAMINANTS OF CONCERN

The contaminants of concern (COCs) in groundwater and surface water that were considered
in the human health RA were arsenic., cadniam, lead, sulfate, and zinc. The COCs
considered in the evaluation of ecological risks were aluminum, arsenic, cadmium, copper,

iron, lead and zine. These contaminants exiibit carcinogenic and/or toxic characteristics.

M
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They are found at elevated levels in the Berkeley Pit water. The estimated future

concentrations of the COCs on which the RA was based are presented in Table 3.

HUMAN HEALTH RISK ASSESSMENT
The human health risk assessment was developed from surface water and groundwater

concentrations measured during the Rl for three future discharge scenarios:

L. A drinking water well located in the alluvial aquifer containing water discharged from
the Berkeley Pit,

2. Surface water in Silver Bow Creek resulting from discharge of Pit water to the
alluvial aquiter and eventually to the creek, and

3. Surface water in Silver Bow Creek resulting { »m Pit overflow directly into the creek.

HUMAN EXPOSURE ASSESSMENT
Exposure assessment is the estimation of magnitude, frequency, duration, and route of
exposure to COCs. This includes the estimation of exposure point concentrations and the

development of chemical intake estimates.

Since current exposure pathways do not exist, current exposure scenarios were not evaluated
in the RA. However, exposure could occur to future residents of the arca if there was a
release of water from the contaminated bedrock system into the alluvial system and Silver
Bow Creek. A future residential scenario was developed for the RA that assumes no
restriction of access to Silver Bow Creek or the alluvial aquiter as a source of drinking
water. Receptors evaluated in the RA included lifetime residents and children.  Exposure
pathways included 1) direct ingestion of contaminated drinking water (groundwater or surface
water), 2) incidental ingestion of contaminated surface water during recreational activitics,

and 3) dermal absorption of contaminated surtace water during recreational activitics.

EExposure point concentrations were developed previously for the three discharge scenarios

(Table 3). The magnitude of exposure was then estimated by caleulating chronic daily



TABLE 3

ESTIMATED FUTURE CONCENTRATIONS IN THE ALLUVIAL AQUIFER DOWNGRADIENT OF THE BERKELEY PIT
AND IN SILVER BOW CREEK GIVEN THREE PIT WATER DISCHARGE SCENARIOS

Chemical Concentrations
Discharge Scenario | Flow Regime Aluminum Arsenic | Cadmium Copper Iron Lead Zine Hardness Sulfate pH
(n2/L) {ug/L) {(ng/L) (ng/L) (ng/L) (ug/L) (ug/L) (mg/L) (mg/L) (Standard
Units)
Scenario No. | Not 262,000 1,070 2,020 177,00 1,021,500 134 526,000 2,764 6,530 3.2
Alluvial Drinking Applicable e —
Water Well
Scenarig No. 2 Chronic’ 27,840 118 210 18,810 94,050 10 55,830 412 783 5.17
Discharge to
Allyvial Acute? 49.540 206 380 33440 | 176,810 10 99,380 630 1361 4.94
Aquifer
Scenario No. 3 Low Flow*- 80,750 332 620 54,540 302,470 20 162,140 941 2192 4.65
Pit Overflow Chronic
Low Flow- 122,300 500 940 82,600 473,580 3. 245,570 1359 3293 4.30
Acule
High Flow* 100,430 412 770 67,800 383,110 20 201,440 1139 2712 4.48
Chronic
High Flow- 143,750 587 1,110 97,090 558,470 30 288,590 1547 3866 3.98
Acute

Source: CDM Federal 1993.

! Chronic refers to potential in-stream concentrations during average streamflow conditions (14.1 cfs).
Acute refers to potential in-stream concentrations during the 7-day, 10-year low flow event (7.23 cfs).
3 Low Flow refers to the lower end of the discharge range esiimated for the Berkeley Pit overtopping scenario (4 mgd =6.2 cfs).
‘ High Flow refers to the upper end of the discharge range estimated for the Berkeley Pit overtopping scenario (5.6 mgd =8.6 cfs).

"“

Bold print in flow regime represents the concentrations used in the risk asscssment for discharge to the alluvial aquifer and pit overflow into Silver Bow Creek.

/L = mcrograms per liter
mg/L = milligrams per hier
CFS = cubic leet per second
mgd = million gallens per day



intakes (CDIs) for each exposure pathway. To calculate CDIs, many assumptions were made
in accordance with EPA guidance. These intakes were then compared to toxicity values to
quantify risks for each exposure pathway. Lead intake estimates for children were estimated

using the Integrated Exposure/Uptake/Biokinetic (IEUBK) lead model.

HUMAN TOXICITY ASSESSMENT
The toxicity assessment examined the potential for each COC to cause adverse effects in
exposed individuals. The assessment also provided an estimate of the dose-response
relationship between the degree of exposure to a COC and adverse effects, Criteria for
carcinogens are presented as cancer slope factors and criteria for noncarcinogens are
presented as reference doses, with the exception of lead, whic’i was evaluated using the EPA
IEUBK lead model. A thorough explanation of the health effect criteria for potential
carcinogens and non-carcinogens and the toxicity profiles for the COCs are presented in the

Baseline Risk Assessment (CDM Federal 1993). A summary of these is presented below.

Health Effects Criteria For Potential Carcinogens - -

Cancer slope factors are developed by EPA’s Carcinogen Assessment Group (CAG) for
potentially carcinogenic chemicals. In the case of arsenic, the slope factor was derived from
the results of human epidemiological studies. The cancer slope factor describes the increase
in an individual’s risk of developing cancer over a 70-year lifetime per unit of exposure.
When the cancer slope factor is multiplied by the lifetime average dose of a potential
carcinogen, the product is the upper-bound lifetime individual cancer risk associated with
exposure at that dose. This calculated risk is an estimate of the increased likelihood of
cancer resulting from exposure to a COC, These estimates of the upper limits on lifetime
risk are unlikely to underestimate risks. Therefore, while the actual risks associated with
exposures to potential carcinogens are unlikely to be higher than the risks calculated using a

cancer slope factor, they could be considerably lower.

EPA also assigns weight-of-evidence classifications to potential carcinogens. Under this

system, arsenic is classified as a Group A chemical, or a human carcinogen. This
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classification indicates that there is sufficient evidence to support the causal association
between exposure to arsenic in humans and cancer. Cadmium has been classified as a Group
Bl or probable human carcinogen for inhalation exposure only. This classification is for
chemicals with sufficient evidence of carcinogenicity in animals but limited evidence in
humans. Lead has been classified as a Group B2 or probable human carcinogen. This
means that there is sufficient evidence of carcinogenicity in animals, but inadequate evidence
of carcinogenicity in humans. Zinc has been assigned classification D, which indicates that

the evidence for carcinogenicity in animals is inadequate.

Health Effects Criteria For Noncarcinogens

Health effects criteria for chemicals exhibiting noncarcinogenic effects are generally
developed using reference doses (RfDs) developed Ly the EPA RfD Work Group, or RfDs
obtained from Health Effects Assessment Summary Tables (HEAST). The chronic RfD is an
estimate of the daily exposure to the human population (including sensitive subpopulations)
that is likely to be without an appreciable risk of deleterious et’fect_§ during a lifetime. These
RfDs are usually derived either from human studies involving workplace exposures or from
animal studies, and are adjusted using uncertainty factors. The uncertainty factors used in
developing RfDs use conservative assumptions based on the differences between the
environmental human exposure situation and the animal bioassay from which the data were
derived. Due to the conservative nature of these factors, a margin of safety is implicit in
their use, The RfD provides a benchmark to which chemical intakes by various routes (e.g.,

via exposure to contaminated environmental media) may be compared.

Human Toxicity Profiles
The major adverse health effects associated with lead are alterations in blood and nerves.

Exposure to high levels of lead will result in severe lead poisoning, which may cause coma,
convulsions, protound and irreversible mental retardation, seizures, and even death, Less

severe effects at lower dosages include damage to receptor nerves, anemia, delayed cognitive
development, reduced 1Q, high blood pressure, and impaired hearing,  Even smaller dosages

have been implicated in enzyme inhibition, changes in red blood cell chemistry, interference
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with Vitamin D metabolism, cognitive dysfunction in infants, changes in the ability of nervs
to transmit signals, and reduced childhood growth. Because their nervous systems are still
developing, fetuses and children 0-3 years of age are most affected by the lower doses and

are, therefore, the most sensitive population._
: g

Arsenic is also a well-known poison and human carcinogen. Chronic oral exposure of
humans to arsenic can produce toxic effects on the entire nervous system, age spots and
warts, thickening and darkening of the skin, skin lesions, blood damage, and cardiovascular

damage. Ingestion of arsenic has been linked to a form of skin cancer and more recently to

bladder, liver, und lung cance

Cadmium, when ingested, has been shown to be associated with kidney disease, bone

damage, high blood pressure, anemia, and suppression of the immune system,

Ingestion of large amounts of sulfate can result in diarrhea, catharsis, and possible ‘

dehydration. [nfants appear to be a sensitive subpopulation.

Acute toxicity of ingested zinc results in gastrointestinal distress and diarrhea, Long-term
zinc ingestion may result in copper deficiency and anemia. Liver and kidney effects have

been observed in experimental animals after chronic exposure to zinc.

HUMAN HEALTH RISK CHARACTERIZATION 7 , 7
Risks from all exposure routes and pathways were combined to provide an estimate of total
carcinogenic and noncarcinogenic health risks. A detailed analysis of the risks for these
pathways is presented in the RA, It should be noted, however, that the direct ingestion of
contaminated drinking water is the predominant exposure pathway. Incidental ingestion and
dermal contact were much less significant pathways. For lead, estimated blood lcad levels

were compared to blood lead levels considered to be of concern to human health,
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Carcinogenic Risks

The RA estimated the excess lifetime canéer risk from exposure to arsenic at the BMFOU.,
EPA’s acceptable cancer risk range for Superfund sites is from one in 10,000 (1E-04) to one
in 1,000,000 (1E-06) additional probability that an individual may develop cancer over a 70-
year lifetime. EPA’s (Superfund guidance) maximum acceptable risk probability is one in
10,000 (1E-04). A risk of one in 10,000 means that one person out of 10,000 could develop
cancer as a result of a lifetime exposure to the site contaminants., This refers to the
incremental risk that is above and beyond the chance that an individual may develop some

form of cancer from other sources.

The estimated lifetime arsenic cancer risks for the exposure pathways evaluated in the RA -
are summarized in Table 4. Under both the reasonable maximum exposure (RME) and the
central tendency exposure (CTE), the RA (CDM Federal 1993) predicted that all future
exposure scenarios would result in cancer risks from arsenic that exceed EPA’s maximum
risk probability of 1E-04. The RME is the maximum exposure that is reasonably expected to

occur for an individual while the CTE uses exposure parameters that represent average

exposure,

Noncarcinogenic Risks

To evaluate the potential for adverse noncarcinogenic effects, CDIs were compared to
reference dose values, A CDI:RfD ratio (hazard quotient) exceeding one indicates that
adverse effects could occur. A Hazard Index (HI) is equal to the sum of the hazard quoticnts
for all COCs for a specific pathway/source. When the HI exceeds one, there is a potential

for adverse health effects to occur for that pathway/source combination.

Noncarcinogenic risks from exposure to arsenic, cadmium, sultate, and zinc are also
summarized in Table 4. The RA showed the HI to exceed one for all receptors and ¢xposure
pathways evaluated, indicating the potential for future adverse health effects. These were

found to be mainly associated with exposure to arsenic and cadmium.
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TABLE 4

SUMMARY OF POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISK

BUTTE MINE FLOODING OPERABLE UNIT

Future Exposure Pathways and Contaminant Sources l Carcinogenic Noncarcinogenic Risk?
L Risk'

Lifetime Reasonable Maximum Exposure (RME)
Drinking Alluvial Groundwater plus the Incidental Ingestion of Surface Water (source: alluvial groundwater discharge) 5.27E-03 3.93E+02
Drinking Surface Water (source: alluvial groundwater dischargej plus the Incidental Ingestion of Surface Water (source: 5.81E-04 4.35E+01
alluvial groundwater discharge) ce
Drinking Surface Water (source: Berkeley Pit overflow) plus the Incidental Ingestion of Surface Water (source: Berkeley 2.03E-03 '1.56E+02
Pit overflow) :
Drinking Alluvial Groundwater plus the Incidental Ingestion of Surface Water (source: Berkeley Pit overflow) 5.27E-03 3.96E+02
Lifatime Central Tendency Exposure (CTE)
Drinking Alluvial Groundwater plus the Incidental Ingestion of Surface Water (source: alluvial groundwater discharge) 1.01E-03 2.16E+02
Drinking Surface Waler (source: alluvial groundwater discharge) plus the Incidental Ingestion of Surface Water (source: 1.11E-04 2.33E+01
alluvia] groundwater discharge)
Drinking Surface Water (source: Berkeley Pit overflow) plus the Incidental Ingestion of Surface Water (source: Berkeley 3.89E-04 8.33E+01
Pit overflow)
Drinking Alluvial Groundwater plus the Incidental Ingestion of Surface Water (source: Berkeley Pit overflow) 1.01E-03 2.16E+02

Source: CDM Federal 1993.

! Arsenic carcinogenic risk-

2 Each figure is the totul hazard index and represents the sum of the individual risks from arsenic, cadmium, sulfate and Zinc for the specific pathway/source combination,



Lead Exposure
Lead exposure was evaluated by estimating future blood-lead levels in children using EPA’s

IEUBK Lead Mcdel. EPA'’s acceptable level is 95 percent of the exposed population with a
blood-lead level below 10U micrograms per deciliter (ug/dl). The RA showed that if
contaminated bedrock aquifer water was discharged to the alluvial groundwater and used as
drinking water, over 50 percent of the exposed children would have a blood-lead level
greater than 10ug/dl. Predicted percentages of children with blood-leads greater than

10ug/dl for the incidental ingestion of surface water from the alluvial groundwater and the

Pit overflow discharge scenarios were 0.7 and 2.25 percent, respectively.

ECOLOGICAL RISK ASSESSMENT
The ecological risk assessment qualitatively evaluated potential risks to aquatic receptors by
comparing potential surface water metals concentrations to Ambient Water Quality Criteria

(AWQC) for the protection of freshwater aquatic life.

POTENTIAL ECOLOGICAL RECEPTORS
Aquatic Communities R
Silver Bow Creek adjacent and downstream from the BMFOU does not s(nppon a fisheries
population. Westslope cutthroat trout and bull trout are reported to have once been caught in
the vicinity of Butte prior to intensive mining activities. Mining related wastes still prevent
ek. = .

the establishment of a fishery in Silver Boy
, 4 i
Five species of trout have been recorded within the Silver Bow Creek watershed and,
therefore, were selected as potential ecological receptors. These include the westslope
cutthroat trout, rainbow trout, brook trout, bull trout, and brown trout. Although no trout
species are found in Silver Bow Creek due to historical metals contamination in this area,
there is potential for these species to occur if water quality in Silver Bow Creek improves
due to their presence in associated tributarics to Silver Bow Creek. A viable aquatic
community, including fish, does occur in Blacktail Creek, a tributary to Silver Bow Creck

just above the study area. Blacktail Creek contributes the largest flow to the creation of
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Silver Bow Creek. Fish and other aquatic animais may move downstream from Blacktail

Creek into the study area. L

Benthic invertebrate communities have re-established themselves within Silver Bow Creek
since the cessation of direct mine process waste water discharges. Mayflies, caddis, and
stoneflies have been collected, although they demonstrate low density and limited diversity.
The Aquatic Resources Injury Assessment Report for Upper Clark Fork River Basin (June,
1993) stated that the U.S. Fish and Wildlife Service (USFWS) and University of Wyoming
(1992) measured hazardous substances in benthic invertebrates in Silver Bow Creek near
Warm Springs Pond:. Although the concentrations of hazardous substances in the
macroinvertebrates collected were high, macroinvertebrates would be expected to flourish in

- aremediated Silver Bow Creek, as they are found in nearby tributaries which are not

contaminated with mining wastes.

Aquatic vegetation and algae have been observed in and collected from Silver Bow Creek, A
survey conducted in 1984 indicated the presence of an emergent aquatic grass, downstream
of the BMFOU in Silver Bow Creek. However, the current status of aquatic vegetation is

not known.

Terrestrial Communities §
Although terrestrial ecological risks were not evaluated in the RA, the environmental sctting
for terrestrial communities is presented in the RA. No terrestrial communities within the
BMFOU have been identified as critical habitat or communities of special concern. No rare
or endangered plants were identified within the BMFOU or downstream of this area,
Vegetation growing adjacent to Silver Bow Creck within the study area is limited to common
willows and grasses. Shrubs indicative of dry conditions are found throughout the study
arca. The USFWS has stated that there are no threatened or endangered wildlife species
present in the BMFOU or in the near vicinity, Although no wildlife surveys have been
conducted within the BMFOU, it is anticipated that wildlife typical of disturbed and rural

residential areas would be found. This could include medium-sized mammals such as rabbits
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and foxes, and small mammals that are commonly found in disturbed areas such as field mice
and rats. Also included in this category would be songbirds, waterfowl, and birds of prey.
Downstream of the study area, as the impacts from human activities decrease, larger

mammals such as elk, deer, and coyote may be found.

P

ECOLOGICAL EXPOSURE PATHWAYS '

The RA evaluated the potential risk to aquatic receptors in Silver Bow Creek and in offsite
reference locations in the event that contaminated Berkeley Pit System water discharged to
Silver Bow Creek. In the event that the water level in the Pit System was allowed to rise
unrestricted, this cortaminated water could reach Silver Bow Creek by flowing through the
alluvial aquifer and/or by overflowing the Pit rim. Under cither scenario, the contaminated

water entering Silver Bow Creek would have approxiinately the same concentration of

contaminants as the Berkeley Pit System water.

The primary exposure route for aquatic receptors is ingestion of surface water/sediment,
aquatic vegetation, and contaminated prey such as macroinvertebrates. In accordance with
EPA guidance, sediment and surface water were considered as an integrated exposure

pathway because of the complex chemical equilibrium between these two media. However,

- for risk assessment, only surface water was evaluated as a potential exposure pathway for

aquatic life. This is sufficient to demonstrate the severity of the problems that this

contaminated water presents to ecological receptor
i = & g

POTENTIAL EXPOSURE CONCENTRATIONS AND REGULATORY CRITERIA

Table 3 presents the predicted concentrations of the COCs in Silver Bow Creek water under

the combination of flow regimes (average [chronic] and low [acute]) and the ranges of water
flow rates from the Berkeley Pit System. For example, if the Berkeley Pit were to discharge
at a high rate and the flow in Silver Bow Creck was at the 7-day, 10-year low, then the

concentration of copper in the creek is predicied to be 97,090 pg/L.



ECOLOGICAL RISK CHARACTERIZATION

Table 5 compares the estimated concentrations of the COCs in Silver Bow Creek if Berkeley
Pit System water discharged to the creek to the EPA hardness-adjusted Ambient Water
Quality Criteria (AWQC). The two discharge scenarios used were discharge through the
alluvium and from the Pit overflowing. Impacts to the aquatic ecosystem were evaluated in
the RA (CDM Federal 1993) for the alluvial discharge scenario by comparing the Silver Bow
Creek surface water concentrations under average (i.e., chronic) flows to the hardness-
adjusted acute and chronic AWQC. For the Pit overflow scenario, the estimated high flow
from the Berkeley Pit was combined with the average Silver Bow Creek flow and then

compared to the hardness-adjusted acute and chronic AWQC,

Results of the RA indicate that if Berkeley Pit Systc 1 water were allowed to discharge to
Silver Bow Creek the concentration of the COCs in the creek would exceed the AWQC
(Table 5). The impact to the down gradient aquatic ecosystems under either discharge
scenario would be catastrophic in both nature and extent. Trout are particularly sensitive to
copper and zinc (see Toxicity section of the RA). If Pit water discharged through the
alluvium to Silver Bow Creck the copper (18,810 pg/L) and zinc (55,830 ug/L)
concentrations in the creek could be more than 480 and 164 times the chronic AWQC,
respectively. This concentration of copper and zinc would preclude the establishment of a

viable fishery in Silver Bow Creek.

HUMAN HEALTH AND ENVIRONMENTAL RISK ASSESSMENT SUMMARY

The RA focused on the potential risks associated with alluvial groundwater and surface water
contaminated with Berkeley Pit water in a future residential scenario, and on potential risks
to aquatic life. The results of the RA showed that future risks to human health and the
environment exist above the level considered acceptable to EPA if no remedial actions are
taken for this OU. The major future health risk to area residents is associated with the
ingestion of contaminated groundwater or surtace water. The major future ecological risk is
associated with exceedences of standards intended to protect aquatic life, The results of the

RA indicate that to protect human health and the environment, it will be necessary to prevent
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TABLE 5

ESTIMATED FUTURE CONCENTRATIONS IN SILYER BOW CREEK AND HARNESS-ADJUSTED AMBIENT WATER QUALITY CRITERIA
BUTTE MINE FLOODING OPERABLE UNIT

Discharge Flow Regime Chemical Concentrations
Aluminum Cadmium Copper Iron % Lead Zinc Hardness
(ug/L) (ug/l) (ug/l) {(ug/L) (pgfL) (rgfL) (mg/L)

Through the Alluvial Chronic! 27,840 210 18,810 94,050 10 55,830 412

Aguiler
From Pit Overflow High Flow-Chronic! 100,430 770 67,800 383,110 20 201,440 1139

Acute AWQC .. TS0 19 65 ... 1,000 477 4380 4002
Ambient LT :
Waier Quality
Criteria Chronic AWQC 87 3.4 39 1,000 19 340 400?

Source: CDM Federal 1993 and EPA Ambicat Water Quality Criteria.

Chronie refers 1o polential in-streum concentrations during average sireamflow conditions (14.1 cfs).
High Flow refers to the upper end of the discharge range estimated for the Berkeley Pit overtopping scenario (5.6 mgd=38.6 cfs).
- The maximum allowable hardness for AWQC adjustment is 400 mg/L.

ug/lL = micrograms per liter
mg/L. = milligrams per liter
cfs = cubic feet per second

mgd = millien gallons per day
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water in the Pit System from escaping through the alluvial aquifer, or by overland flow, and

ultimately discharging into Silver Bow Creek.

7. REMEDIAL ACTION OBJECTIVES
EPA and the State's overall remedial action objective for this QU is to prevent human and
aquatic exposure to contaminated groundwater and surface water, This objective was
developed based on evaluations of the site RA and ARARs and will be met by accomphshmg

the following specnﬁc remedlal action objectives:

i, Ensu.ing that the CWLs (i.e., the safe water levels) for the Pit System (5,410
feet, USGS datum) and the West Camp System (5,435 teet, USGS datum) are.
not exceeded so that contaminated mir~ water is contained and does not
discharge to the alluvial aquifer or Silver Bow Creek,

2. Ensuring that treated water discharged to the Silver Bow Creck drainage meets
State of Montana and other pertment water quality standards

3. Implementing institutional controls on the public’s access to comamunted
bedrock aquifer water to ensure the protection of public health, and

4. Implementing a comprehensive monitoring program to verify the
protectiveness of the CWLs and to ensure that contamnmtcd water is bcmg
contained, : , :

8. DESCRIPTION OF ALTERNATIVES

Nineteen remedial alternatives for addressing the mine flooding problem were evaluated in

the screening portion of the FS. Seven of these remedial alternatives (1, 2/3, 4/5, 6/7) for
addressing the mine flooding problem were retained for detailed analysis in the FS. The
other 11 alternatives were eliminated because of exorbitant costs or implementability

limitations,

The alternatives were developed based on water treatment technologies and flow options that
were selected via the initial screening process and subsequent treatability testing.  Each

alternative was divided inte time periods that included current mining, post-mining, and the
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period after which the CWL is approached in the Pit System. For the purpose of the FS
analysis, current mining was assumed to continue until 2005; and the post-mining period was
assumed to extend from 2006 to the time when the CWL is approached for the specific
remedial alternative. These assumptions are in no way meant to be a prediction of future
mining, rather they are used as uniform assumptions, that allow the comparative evaluation of

remedial alternatives.

The estimated costs presented for each alternative reflect the net present value of capital and
annual operating and maintenance (O&M) costs. With the exception of the no-action
alternative, capita costs include the costs for constructing a treatment facility and sludge
disposal area, and purchasing the required pumps and piping. O&M costs for the
alternatives (excluding no-action) include costs for the monitoring programs, maintaining ther

treatment facility, pumps and pipelines, and purchasing treatment supplies and chemicals.

It should be noted that costs associated with the alternatives presented in the FS do not
include the cost of controlling the West Camp System (Present Worth of $1.7 million). An
alternatives analysis (Engineering Evaluation/Cost Analysis - CDM 1989) and decision

document (Action Memorandum - see Enforcement History and Actions section) for

mitigating the West Camp was prepared by EPA.

i
[

Each alternative includes institutional controls (ICs). These ICs include local government
land use and development fegulations and controls on groundwater access. For the post-
mining period, institutional controls are the same as listed above and should complement
dedicated development and mine reclamation.  Currently, Butte-Silver Bow County
Government is developing an institutional control package for all Superfund activities within
the County. EPA and the State plan to work with Butte-Silver Bow in the development of
these institutional controls to ensure that there is no inappropriate use of contaminated
bedrock aquifer water that would threaten human health or the environment. It is EPA'S and
the State’s preference that any needed institutional controls be implemented through local

government, In the event that ICs cannot be implemented through local government, state
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and federal authority to implement needed ICs will be examined. The public will be
included in all discussions concerning imiplementation of ICs.

A comprehensive monitoring program would be implemented under all alternatives. This
program would monitor surface water and groundwater (alluvial and bedrock) quality and
levels in the Pit System and the West Camp System in shafts and other designated monitoring
points. Based on this information, the Agencies will ensure that water levels do not rise
above the CWLs, Monitoring program data would be used to ensure that treatment facilities
are in place and operating prior to mine waters reaching the CWL and to provide information

for assessing the ‘mpact of the rising waters. M data will be used to verify

the protectiveness of th

Each alternative, except the no-action alternative, contains variations of pumping and/or
treatment schemes necessary to maintain the Pit System and West Camp System waters

below the CWLs. The alternatives are summarized below,

ALTERNATIVE 1: No Action
TOTAL COST: $0

Under this alternative, no remedial actions would be taken to control mine flooding. During
the current mining period, about 1.5 mgd of water from Horseshoe Bend would flow to the
Berkeley Pit, and 0.9 mgd would be pumped to the leach pads or tailings pond. In the post-
mining period, 2.4 mgd of Horseshoe Bend water would flow to the Pit, and the Pit System
CWL would be approached in the year 2015. Evaluation of this alternative is required by
the NCP and is evaluated only as a basis tor comparison as it does not provide protection of
human health and the environment. The risks.to. human health and the environment are

summarized in Section 6 of the ROD,

36



ALTERNATIVE 2/3: No Change in the Current Flow Regime During Active Mining;
No Control of Horseshoe Bend Water During Post Mining; A
Comprehensive Monitoring Program; Treatment as the Pit
System CWL is Approached.

TOTAL COST: Disposal of Treatment Sludge in Berkeley Pit (Alternative 2) -

- $35.91 million

Disposal of Treatment Sludge Onsite (Alternative 3) - $42,7
million L

Under this combined alternative, limited actions would be taken to control mine flooding
during the mining and post-mining periods. A comprehensive monitoring program and
institutional controls would be implemented. As with Alternative 1, the Pit System CWL
would be approuched in 2015, at which time water from the Pit System and Horseshoe Bend
would be pumped to a treatment plant for primary treatment by hydroxide precipitation and
aeration, followed, if necessary, by polishing treatment by reverse osmosis, A total of 8.48
mgd (2.4 mgd from Horseshoe Bend and 6.08 mgd from the Pit System) would be pumped
for treatment. Treated water would be discharged to Silver Bow Creek, and treatment sludge
would be disposed of in the Pit or in an onsite disposal facility. The water level in the Pit

System would be maintained below the CWL.

The differences in the costs for this alternative are dependent upon the option chosen for
disposal of treatment sludge. If the disposal option involves an onsite facility, less water

(only 4.35 mgd) would need to be pumped to stabilize the water level in the Pit System,

ALTERNATIVE 4/5: Change Flow Scheme to Control Horseshoe Bend Water During
Active Mining; No Control of Horseshoe Bend Water During
Post-Mining, A Comprehensive Monitoring Program; Treatment
as the Pit System CWL is Approached,

TOTAL COST: Disposal of Treatment Sludge in Berkeley Pit (Alternative d4) -
$27.63 million
Disposal of Treatment Sludge Onsite (Alternative 5) - $32,33
million

Under this combined alternative, 2.4 mgd of Horseshoe Bend water would be pumped to

Yankee Doodle Tailings Pond during active mining operations. Lime would be added to the
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tailings at the MR Concentrator prior to discharge into the pond in order to increase the
neutralization capacity of the tailings for the Horseshoe Bend water. A comprehensive

monitoring program and institutional controls would be implemented.

During the post-mining period, no actions would be taken to control mine flooding, and 2.4
mgd of Horseshoe Bend water would flow to the Pit. The Pit System CWL would be
approached in the year 2018, at which time water from the Pit System and Horseshoe Bend
would be pumped to a treatment plant as described for Alternative 2/3. The water level in
the Pit System would be kept below the CWL.

The differences in the costs for this alternative are dependent upon the disposal choice.

Treatment sludge would be disposed of in the Pit or in an onsite disposal facility,

ALTERNATIVE 6/7: Permanent Control and Treatment of Horseshoe Bend Water; A
Comprehensive Monitoring Program; Treatment Initiated Upon

Suspension of Mining; Exp'mded Tr cntment as the Pit System
CWL is Approached. :

TOTAL COST: - Disposal of Treatment Sludge in Berkeley Pit (Altenmtlve 6) -
$41.82 million
Disposal of Treatment Sludge in an Onsite bacnllty (Altel native
7 - $52 77 million

Under this combined alternative, 2.4 mgd of Horseshoe Bend water would be pumped to the
Yankee Doodle Tailings Pond during mining, as described tor Alternative 4/5. Primary and
polishing treatment (of Horseshoe Bend water only) would begin during the post-mining
period at a newly constructed treatment plant, with treated water discharged to Silver Bow
Creek and treatment sludge disposed of in the Pit or in an onsite facility. Treatment would
be in two steps: hydroxide precipitation and acration would remove most metals, followed,
if necessary, by reverse osmosis as a polishing treatment to meet State of Montana surface

water quality standards.
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The Pit System CWL would be approached in 2022, at which time water from the Pit System
(6.08 mgd) would also be treated at an expanded treatment facility. The water level in the
Pit System would be kept below the CWL. ; ' LT

The differences in the costs for this alternative are dependent upon the selected place for

disposal of treatment sludge. |

9. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The NCP requires that each alternative be evaluatedrin terms of nine criteria, which are

divided into three :ategories as listed below,

The first category includes the threshold criteria:

l. Overall protection of human health and the environment; and

2. Compliance with ARARs.

The second category includes the primary balancing criteria:

3. Long-term effectiveness and permanence;

4, Reduction of toxicity, mobility, or.volume through treatment;
5. Short-term effectiveness;

6. Implementability; and

7. Costs.
The third category includes the modifying criteria:

8. State acceptance; and

9. Community acceptance.
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The selected alternative must meet the first two criteria and provide the best balance of the
five primary balancing criteria. EPA and the State evaluated and compared the seven
remedial alternatives described in Section 8 based upon their expected compliance with these
criteria. EPA and the State believe that all the alternatives (except the no-action alternative)
meet the above criteria to some degree and provide a reasonable range of options for
addressing the mine flooding problem. EPA and the State selected Alternative 6/7 with
modification as the remedy for the Butte Mine Flooding OU. This evaluation is briefly
described below. .

CRITERION I: DVERALL PROTECTIO
ENVIRONMENT

This criterion addresses whether a remedy is protecuve of human health and the

HUMAN HEALTH AND THE

environment. It also describes how potential no-action alternative risks estimated for each
pathway are eliminated, reduced, or controlled through treatment, engineering controls, or

institutional controls.

All the alternatives, except Alternative 1, are protective of human health and the environment
through the containment of contaminated water in the OU, treatment of the contaminated
water prior to discharge to Silver Bow Creek, and the control of access to contaminated

groundwater,

CRITERION 2: COMPLIANCE WITH APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS

This criterion addresses whether a remedy will comply with identified Federal and State
environmental laws and regulations and/or whether there is a basis for a waiver from any of

these laws. Applicable requirements must be met to the full extent required by the law.

Alternative 1 does not meet Federal and State ARARs. The remaining alternatives will meet
Federal and State ARARs, cxcept Federal Primary Drinking Water Standards and State

groundwater quality standards for the bedrock aquifer. EPA intends to waive these
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met,

requirements based on the determination that compliance with these standards is technically
impracticable from an engineering perspective (see Technical Impracticability evaluation -
Appendix 2). Treated water discharged to Silver Bow Creek will meet State discharge
requirements., Sludge produced would be disposed of in compliance with State solid and

hazardous waste regulations.

CRITERION 3: LONG-TERM EFFECTIVENESS AND PERMANENCE
This criterion refers to expected residual risk and the ability of a remedy to maintain reliable

protection of human health and the environment over tinie once remediation goals have been

Alternatives 4/5 and 6/7 achieve the greatest degree of long-term etfectiveness and
permanence because Horseshoe Bend water is kept from entering the Pit. Alternative 6/7
provides greater long-term effectiveness than the other alternatives because water control and
treatment will be implemented on a permanent basis. The treatment component would be
implemented 10 to 13 years sooner than for Alternatives 2/3 and 4/5, and the water control
component would be implemented almost 20 years sooner than for Alternative 2/3. '
Alternative 4/5 is a "stop-gap" alternative that involves control of Horseshoe Bend water

during mining, but no control of this water until the Pit System CWL is approached. The

no-action alternative provides neither long-term effectiveness nor permanence.

CRITERION 4: REDUCTION OF TOXICITY, L\:{OBILI'I‘Y, OR YOLUME THROUGH
TREATMENT
This criterion refers to the degree that an alternative reduces toxicity, mobility, and volume

of contamination.

All alternatives (except the no-action alternative) provide for the active treatment of
contaminated water and cnsure that the water levels in the Pit and West Camp Systems are
maintained below the CWLs. Negative impacts to the environment at the OU would not

occur unless CWLs are reached or exceeded. Assuming maximum inflow to the Pit System
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from the bedrock and alluvial aquifers, all the alternatives would be equally effective at
reducing the toxicity, mobility, or volume of contaminated water. However, if additional
post-mining inflow controls (e.g., control of clean upgradient tflows) are employed and
bedrock aquifer inflow does decline as predicted, Alternative 6/7 has the potential to stabilize
the Pit System water at a lower elevation compared to the other alternatives. In this way,
Alternative 6/7 would be more effective at reducing the total velume of contaminated water

accumulating in the Pit System than the other alternatives.

CRITERION §: SHORT-TERM EFFECTIVENESS
This criterion addresses the period of time needed to complete the alternative and any
adverse impacts on human health and the environment that may be posed during the

construction and implementation period. None of the alternatives would result in adverse

short-term effects.

CRITERION 6: IMPLEMENTABILITY
Implementability refers to the technical and administrative feasibility of an alternative,
including availability of materials and services needed to implement a particular option. All
the alternatives are readily implementable. However, EPA and the State belicve that

~ Alternative 6/7 is more implementable than the other alternatives. Construction, startup, and
operation of a smaller, expandable treatment plant to handle contaminated water when mining
operations are suspended allows for greater opportunity to address unknown contingencies
(i.e., unanticipated flow patterns or release {from the bedrock system), rather than waiting to

build a larger treatment plant when the Pit System CWL is approached.

CRITERION 7: COSTS

Cost evaluates the estimated capital costs and O&M costs of each Alternative for 30 years.
Alternative 4/5 is the least expensive ($27.6-32.3 million), while 6/7 ($41.8-52.8 million)

has the highest associated costs, Alternative /5 is less expensive because it invoives
handling of Horseshoe Bend water within the mining process and does not mandate control of

Horseshoe Bend water if mining is suspended until the Pit System CWL is approached. In
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contrast, Alternative 6/7 mandates the immediate and permanent control of Horseshoe Bend

inflow (currently 2.4 mgd) to the Pit System.

CRITERION 8: STATE ACCEPTANCE

This criterion indicates the State’s preferences regarding the various alternatives. Alternative
6/7 has a higher level of State acceptance than the other alternatives. The State has indicated
general support for the major objective of Alternative 6/7 because it involves early and
continual/permanent control (i.e., control during any suspension of mining plus post-mining
control) of 2.4 mgd of water inflow to the Berkeley Pit System. However, the State has
recommended flexibility in the specifics of Alternative 6/7, such as method ot treatment,

discharge point, point of control, etc.

CRITERION 9: COMMUNITY ACCEPTANCE

Public comment indicated that the community preterred Alterative 6/7 over the other final
five (§) alternatives. EPA and the State received considerable public comment opposing
certain aspects of the preferred alternative presented in the Proposed Plan. The major
comments revolved around 3 issues: 1) the designated critical water level (CWL); 2) the
treatment of water sooner rather than later; and 3) the use of innovative treatment/metals
recovery technology. The public generally commented that a lower critical water level is

necessary to account for uncertainties relating to the impact ot the rising water in the system.

Considerable comment was also received concerning the use of innovative treatment/metals
technology. Numerous commenters expressed concern about the amount of sludge generated
by the hydroxide precipitation/aeration treatment process selected and voiced their opinion

that a technology which reclaims metals from the Berkeley Pit System is preferable.

SYNOPSIS OF ALTERNATIVES
Alternative 6/7, the alternative sclected by EPA and the State (with modifications) utilizes
technologies that are readily available and requires typical construction techniques. During

construction, risks to workers, to the community, and to the environment would be reduced
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by employing engineering, health, and safety controls,

Protecting human health, including offsite protection, at the OU is achieved by: 1)
maintaining the water levels in both the Pit System and the West Camp System below the
CWLs and treating any water to be discharged; 2) implementing a comprehensive monitoring

program; and 3) implementing institutional controls to prevent water usc.

Overall compliance with most ARARs at the OU would be met by the selected alternative.
Chemical-specific ARARs for water discharged to Silver Bow Creek would be met; however,
Federal and State jroundwater quality standards would not be met for the bedrock aquifer
because of technical impracticability. Action-specific ARARs would be met for this
alternative by standard industry controls and monitoring programs during operation. The
location-specific ARARs would be met for this alternative by eliminating the potential
migration of contaminated water from the OU and by meeting the discharge criteria for

treated water prior to discharge to Silver Bow Creek,

In summary, the sclected alternative:

. Protects human health and the environment;
. Is implementable and creates no unacceptable short-term impact;
. Complies with ARARs, with the exception of Federal and State groundwater

quality standards for the bedrock aquifer (a Technical Impracticability evaluation
has been issued for these standards - see Appendix 2);

o Is cost-effective relative to the benefits and in comparison to the other alternatives
evaluated;

L Encourages flexibility for water management and treatment;

. Utilizes permanent solutions;

o Satisfies the statutory preference for treatment as a principal element ot the

remedy; and
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. Has State acceptance.

10. THE SELECTED REMEDY

The selected alternative should achieve the remedial action objectives and goals, provide
protection to human health and the environment, and meet Federal and State requirements
designated as applicable or relevant and appropriate tor this OU except those for which a
waiver has been granted in accordance with CERCLA and the NCP. EPA and the State
belicve that this alternative provides the best balance of tradeotfs among the alternatives with
respect to the five primary balancing criteria. It combines the components of a
comprehensive monitoring program (to ensure that the sate water levels are not exceeded),
institutional controls, inflow controls, extraction of Pit System water, onsite external primary
and polishing water treatments, and disposal of slud- s in cither an onsite disposal facility or
the Berkeley Pit.

The selected alternative provides greater long-term effectiveness and permanence, climinates
the potential for migration of water from the QU, meets short-term effectiveness criteria, is
cost effective, and has equivalent or greater implementability than the other three

alternatives. This alternative is also preferred by the State over the other alternatives.

Although the selected alternative is more costly (50%) than Alternative 4/3, it is more ¢ost
effective because the positive aspects of this alternative (i.e., greater long-term effectiveness
and permanence, greater implementability, reduced volume of contaminated water) outweigh

the increased cost.

We also acknowledge that there was significant public opposition to certain aspects of the
preterred alternative presented in the Proposed Plan. Many citizens generally favored
establishment of a lower critical water level and employment of alternative treatment/metals

recovery technology in licu of the technology proposed.

The public generally commented that a lower critical water level is necessary to account for
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uncertainties relating to the impact of the rising water in the system. EPA and the State
believe that the established critical water levels are safe water levels. By allowing the system
to recover to the maximum extent practical (with a safety buffer) without allowing a
discharge to the alluvial system, the long-term acid mine drainage (AMD) production is
reduced. Several steps have been incorporated into the ROD (see Declaration) to account for

future uncertainty. All such comments are addressed in more detail in the RS (Appendix 4).

1. The ROD requires that the critical water level of 5,410 feet apply to the entire East
Camp systemn, not just for the Pit. Currently, alluvial groundwater levels are at least 50
feet above the 5,410 foot elevation (i.e., current alluvial groundwater levels are no lower
than 5,460 feet). This is a 50 foot safety buffer between the bedrock and alluvial
aquifers. For the bedrock aquifer to discharge o the alluvial aquifer, bedrock aquifer
water would have to rise above 5,460 feet. The water level in the Anselmo Mine (which
is the point of compliance furthest from the Pit) is currently 40 feet above the Berkeley
Pit. If this groundwater gradient remains there will be a buffer ot 90 feet between the
Berkeley Pit and the surrounding alluvial aquifer levels (5,460 feet). Even with a
reduction in the water gradient between the Anselmo Mine and the Berkeley Pit, a buffer

of at least 50 feet is guaranteed between the East Camp System and the atluvial aquifer.

2. The ROD requires the inflow of water to be reduced significantly to allow a much slower
rise in the system water level, This allows much more time for the Agencies to react to

any unanticipated impacts.

3. The ROD requires a comprehensive monitoring program to be employed (o thoroughly
monitor the system and act as an ecarly warning system in the event that current

assumptions are proven incorrect.

4, The ROD has a requirement to have construction of a final treatment plant completed 4
years prior to when the water in the East Camp system is predicted to reach the CWIL,

This allows for plant testing and carly start-up if necessary.
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5. EPA and the State retain authority under applicable Federal and State law to establish a
lower CWL or take alternative action if necessary to address unanticipated threats to

‘human health or the environment.

6. Although not formally part of the ROD, EPA and the State are evaluating alternative
financial assurances from the PRPs such as bonding to reduce uncertainties associated

with the funding of the long-term components of this remedy.

Considerable comment was also received concerning the use of innovative treatment/metals
recovery technology. Numerous commenters expressed concern about the amount of sludge
generated by the hydroxide precipitation/aeration treatment process selected and voiced their

opinion that a technology which reclaims metals from the Berkeley Pit System is preferable.

The hydroxide/aeration treatment technology is presently the most cost eftective, proven
technology available for this action. EPA and the State recognize that employment of this
technology generates large volumes of siudge. The final treatment plant may generate from
500 - 1000 tons per day of sludge (40% solids). However, the amount of sludge generated is
only 1-2% of the tailings generated daily by the current mining operation. This amount of
sludge can be managed effectively. Large areas are available in the active mine arca for
disposal of this material. If sludge disposal in the Berkeley Pit is selected, an cquivalent
volume of Berkeley Pit/East Camp System water will be pumped and treated to ensure that

there is no net rise in the Pit water clevation.

We do recognize, however, the public’'s concern about the sludge generated by the selected
technology and their preference for a technology which would recover metals. To address

these issues we have taken several steps:

1. The ROD requires that Montana Solid Waste Disposal regulations or a waiver based on
the attainment of an equivalent standard of pertormance be met for any waste repository

utilized.
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2. EPA and the State are actively involved in a consultative role (the Technical Coordinating

Commitice) with the U.S. Department of Energy (DOE) resource recovery project which
is actively pursuing demonstration of innovative water treatment/metals recovery

technologies using the Berkeley Pit waters as a test media.

3. EPA and the State remain flexible in the implementation of alternate treatment/metals

recovery technology proposed jointly by the developers of that technology and the PRPs,

if that technology meets the performance (discharge) standards established for this action.

4. The ROD requires (see Declaration) that a reevaluation of treatment technology be
conducted when the water level of the Pit reaches the 5260’ (presently projected in 2009).
This reevaluation is to assess alternative tec'inologies to hydroxide precipitation with
emphasis on innovative treatment and/or metals recovery technologies developed in the

interim.

5. EPA Region VIII and the State will actively pursue Federal monies for research and

development of innovative treatment/metals recovery technology for Berkeley Pit water.

In summary, the selected alternative is protective of human health and the environment by
accomplishing the following: permanently controlling major surface inflows into the Pit
thereby slowing the present rate of floading by over 40%; maintaining the water level in the
Pit System below the CWL elevation of 5,410 feet and the West Camp CWL elevation of
5,435 feet, thereby preventing discharge of contaminated bedrock aquifer water into the
alluvial aquifer and Silver Bow Creek; treating all discharges of water to Silver Bow Creck
to "I" classification standards thereby improving water quality in the Creek and enhancing
the quality of the aquatic environment; disposing of sludges generated by treatment processes
in accordance with appropriate Montana Solid Waste Disposal reguliations, thereby preventing
any threats to the environment from sludge disposal practices; implementing a comprehensive
monitoring program which provides the basis for ongoing assessment ol the mine flooding

condition in the future; providing for monitoring and design criteria for operation of Yankee

48



Doodle Tailings Pond to provide further assurances that there is no catastrophic failure of the
dam; providing an institutionai control program that restricts inappropriate use¢ of any of the

contaminated bedrock aquifer water.

The remedy also provides flexibility in the method used to control intflow, method of
treatment, bedrock water withdrawal point, and use of collected and/or treated water to most
cost effectively address the mine flooding problem yet meets the identified remedial action
objectives; encourages development of innovative treatment/metals recovery technology and
requires a reevaluation of such technology in the future, thereby allowing for potential
application of innovative technology in the future; requires that construction of a treatment
plant, capable of maintaining the Pit System below the CWL, be completed 4 years prior to
the projected date that the water level in that sys.cm reaches the CWL; and provides yearly
updates for the public concerning the ongoing monitoring and water level projections,

thereby keeping the public well informed on any developments that may occur.

11. PERFORMANCE STANDARDS

Performance standards for this action are defined in the declaration (see 14 components) and
the accompanying documents including the ARARs analysis (Appendix 1) and the Post-ROD
monitoring program (Appendix 3). These performance standards revolve around the
following subjects: maximum allowable groundwater elevations (CWL), "I" classification
discharge standards, sludge disposal standards, Yankee Doodle Tailings Pond design and
operating standards, inflow control minimum flow standards, and ground water and surfacc
water monitoring requirements. More detailed standards addressing specific construction and
operating requirements will be developed during the remedial design phase.  Design of a
water treatment and sludge disposal facility must be approved by EPA in consultation with
the State; and the construction and operation and maintenance ol the facility will be
monitored by EPA and/or the State. The facility must be designed to meet State and Federal
water quality standards. Design, construction, maintenance, and monitoring of the facility
will be conducted according to the engineering standards estabtished during remedial design,

and must be approved by EPA in consultation with the State.
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12. STATUTORY DETERMINATIONS

Under its legal authorities, EPA's primary responsibility at Supertund sites is to undertake
remedial actions that achieve the overall protection of human health and the environment. In
addition, Section 121 of CERCLA establishes several other statutory requircments and
preferences. These specify that, when complete, the remedial action selected for this site
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 aiso must be cost-effective and must utilize permanent solutions and
alternative treatment technologies or resource recovery technologies to the maximum extent
practicable. Finally, the statute includes a preference for remedies that employ treatments
that permanently and significantly reduce the volume, -oxicity, or mobility of hazardous
substances as a principal clement. The followi: 2 subsections discuss how the selected

alternative meets these statutory requirements.

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
The selected alternative is protective of human health and the environment through the
containment of contaminated water in the OU, treatment of the contaminated walter prior to

discharge to Silver Bow Creek, and the control of access to contaminated groundwater.

COMPLIANCE WITH ARARS

The selected alternative is expected to meet Federal and Stale requirements that are legally
applicable or relevant and appropriate, except Federal and State groundwater quality
standards for the bedrock aquifer. Specifically, Maximum Contaminant Levels (MCLs) for
arsenic, cadmium, copper, and lead may not be met. ‘These requirements are waived based
on the determination that compliance with these standards is technically impracticable trom
an engineering perspective (Sce Technical Impracticability evaluation - Appendix 2). Treated
water discharged to Silver Bow Creck shall meet all state discharge requirements ("["
classification discharge standards). Sludge produced shall be disposed of in compliance with
FFederal and state solid waste regulations. Appendix | provides a list of the ARARs for the

selected remedy.



NN §

COST EFFECTIVENESS

The selected alternative is cost effective compared to the other alternatives evaluated. Based
on an analysis of costs, the selected alternative has the highest associated costs of the final 7
alternatives evaluated (present worth (PW) value of $45 to 55 million). This increased cost
is outweighed by the fact that the sclected alternative mandates the immediate and permanent
control of water inflows into the Pit System thereby making this alternative more cost
effective. The selected alternative has a much lower cost than any alternative that seeks to
stabilize the Pit System at its current level (PW of $180 to 215 million) or seeks to drain the
Pit System (PW in excess of $300 million). EPA and the State believe that there is not a
significant reduction in threat to human health and the environment if the Pit System is

stabilized at its current level or drained rather than allowed to approach the CWL.

UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES (OR RESOURCE RECOVERY TECHNOLOGIES)

The selected alternative uses permanent solutions and alternative treatment technologies to the
maximum extent practicable for this site. EPA and the State have determined that the
selected remedy provides the best balance in terms of long-term effectiveness and
permanence; reduction of toxicity, mobility, or volume achieved through treatment; short-
term effectiveness; implementability; and cost, while also considering the statutery preference

for treatment as a principal element, and State and community acceptance.

The selected remedy will be designed as a permanent solution. Adherence to the
performance standards for the remedy will ensure the continued safety of the surrounding
population and environment. Although resource recovery (metals recovery) is not presently
an element of the action, the ROD calls for recvaluation of innovative treatment/metals
recovery technology when the water level in the Pit reaches the 5260° elevation. At that
time EPA, in consultation with the State, will determine if the selected remedy should be

modified to include innovative waler treatment/metals recovery lechnology.,

51



PREFERENCE FOR TREATMENT AS PRINCIPAL ELEMENT

The selected remedy combines inflow control and wastewater treatment as two of the most

important elements of the action. The remedy reduces acid mine drainage (AMD) and treats

the residual AMD. This satisfies the statutory preference for remedies that reduce the

toxicity, mobility, or volume of contamination through treatment.

13. DOCUMENTATION OF SIGNIFICANT CHANGES

CERCLA Section 117(b) requires an explanation of any significant changes to the sclected

alternative as presented in the Proposed Plan, which was made available for public comment.

In developing the finai remedy, five (5) significant changes were made to the Proposed Plan

(see Declaration for details). These changes are as follows:

3.

The ROD requires that construction of a treatment plant, capable of maintaining
the East Camp/Berkeley Pit System below the CWL., be completed 4 years prior
to the projected date that the water level in that system reaches the CWL. This
addition to the proposed plan was in response to significant public comment,
including the Butte-Silver Bow government (BSB), which requested that a
treatment plant be on-line (and that a "shake-down" or testing program be

completed) betore the CWL was approached.

The ROD requires a reevaluation of innovative treatment/melals recovery
technology when the water level in the Berkeley Pit reaches the 5260° clevation,
presently projected in the year 2009. This addition to the proposed plan i in
response to public comment, including the Butte Silver Bow Government who
believe that additional evaluation of treatment technology which produces less
sludge or recovers metals is needed, especially since the final expanded treatment
plant may not be necessary for at least 25 years. This addition to the ROD

formally institutionalizes this reevatuation,

The ROD requires additional evaluation of the potential effects of placing large
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volumes of slucge in a body of water with the chemistry of Berkeley Pit waler.
This change was in response to technical comments received. The commenters
noted that placement of hydroxide sludges in an acidic body of water this large
has never been done before. They hypothesized that placement of treatment plant
sludge in the Pit might produce some unexpected negative geochemical impacts.
EPA and the State, however, do not want to completely preclude this option at
this time because there are also some potential benefits of placing the sludge in the

Pit (neutralization benefits, cost savings, etc.).

The FOD requires capturing groundwater as well as all surface water in the
Horseshoe Bend drainage area. This addition is in response to the public's desire

to not limit the capture of inflow to only surface water.

As was expressed earlier in this document, there was signiticant public comment
concerning the need for additional research, development, and demonstration of
innovative treatment/metals recovery technology. EPA and the State agree that
this additional R&D is appropriate to advance technology in this arca. Although
not formally a binding or enforceable part of the ROD, EPA and the State, in
cooperation with local government and the PRPs, arc committed to pursuing

additiona! funding for this effort.
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INTRODUCTION

Section 121(d) of CERCLA, 42 U.S.C. § 9621(d), certain provisions of the current National Contingency
Plan (the NCP), 40 CFR Part 300 (1990), and guidance and policy issued by the Environmental
Protection Agency (EPA) require that remedial actions taken pursuant to Superfund authority shall require
or achieve compliance with substantive provisions of applicable or relevant and appropriate standards,
requirements, criteria, or limitations trom state environmental and facility siting laws, and trom federal
environmental laws at the completion of the remedial action, and/or during the implementation of the
remedial action, unless a waiver is granted. These requirements are threshold standards that any selected
remedy must meet. See Section 121(d)(4) of CERCLA. 42 U.S.C. § 9621(d)4); 40 CFR §
300.430(f)(1). EPA calls standards, requirements, criteria, or limitations identified pursuant to section
121(d) "ARARs," or applicable or relevant and appropriate requirements.

ARARs are either applicable or relevant and appropriate. Applicable requirements are those standards,
requirements, criteria, or limitations promulgated under federal or state environmental or facility siting
laws that specifically address a hazardous substance, pollutant, or contaminant, remedial action, location,
or other circumsta:.ce found at a CERCLA site. Relevant and appropriate requirements are those
standards, requirements, criteria, or limitations promulgated under federal environmental or state
environmental or facility siting laws that, while not "applicable” to hazardous substances, pollutants,
contaminants, remedial actions, locations, or other circumstances found at a CERCLA site. address
probiems or situations sufficiently similar to those encountered at the CERCLA site such that their use
is well suited to the particular site. Factors which may be considered in making this determination are
presented in 40 CFR § 300.400(g)(2). Compliance with both applicable and relevant and appropriate
requirements is mandatory.'

Each ARAR or group of related ARARs identitied here is followed by a specific statutory or regulatory
citation, a classification describing whether the ARAR is applicabie or relevant and approprigte, and @
description which summarizes the requirements, and addresses how and when compliance with the ARAR
will be measured (some ARARs will govern the conduct of the implementation of the remedial action,
some will govern the measure of success of the remedial action, and some will do both).”  The
descriptions given here are provided to allow the user a reasonable understanding of the requirements
without having to refer constantly back to the statute or regulation itself. However, in the event of any
inconsistency between the law and the summary provided in this document, the applicable or relevant and
appropriate requirement is ultimately the requirement as set out in the law, rather than any paraphrase
of the law provided here,

Also contained in this list are policies, guidance or other sources ot information which are "to be
considered” in the selection of the remedy and implementation of the ROD.  Although not entorceable
requirements, these documents are important sources of information which EPA and the State of Montana
Department of Health and Environmental Sciences (MDHLES) may consider during selection of the

! See CERCLA Section 1202, 42 U.S.C. Section 262 Lid it 1Ay

40 CFR Section 300.435(1)2); Preamble to the Proposed NCP. $3 Fed Reg 51440 (December 21, 1988), Premmble to
the Final NCP, 55 Fed. Rep. 8755-8757 (March 8, 1990). The Adantie Richitietd Company (ARCO), the named lable
party for the site, argucs that this NCP cequiremients not consistent with the CERCLA statute However, ARCO dud not
challenge the NCP in the District of Columbia Court of Appeals i a tmely manner, and therefore have wawved the ripin
1o nssert this argument. See Section 13ta) of CERCLA, 42 U S.C. Section 961 3(a).
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remedy, especially in regard to the evaluation of public health and environmental risks; or which will be
referred to, as appropriate, in selecting and developing cleanup actions.®

Finally, this list contains a non-exhaustive list oi other legal provisions or requirements which should be
complied with during the implementation of this ROD.

ARARs are divided into contaminant specific, location specific, and action specific requirements, s
described in the NCP and EPA guidance. For contaminant specific ARARs. ARARs are listed according
to the appropriate media.

Contaminant specitic ARARs include those laws and regulations governing the release to the environment
of materials possessing certain chemical or physical characteristics or containing specific chemical
compounds. Contaminant specific ARARs generally set health or risk based numerical values or
methodologies which, when applied to site-specific conditions, result in the establishment of numerical
values. These values establish the acceptable amount or concentration of a chemical that may be found
in, or discharged to, the ambient environment.

Location specific ARARs are restrictions placed on the concentration of hazardous substances or the
conduct of cleanup activities because they are in specitic locations.  Location specific ARARSs relate 10
the geographic or physical position of the site, rather th. i to the nature of the site contaminants.

Action specific ARARs are usually technology or activity based requirements or limitations on actions
taken with respect to hazardous substances.

Only the substantive portions of the requirements are ARARs.* Administrative requirements are not
ARARs and thus do not apply to actions conducted entirely on-site, Administrative requirements are
those which involve consultation, issuance of permits, documentation, reporting, record keeping, and
enforcement. The CERCLA program has its own set of administrative procedures which assure proper
implementation of CERCLA. The application of additional or conflicting administrative requirements
could result in delay or confusion.® Provisions of statutes or regulations which contain general goals tha
merely express legislative intent about desired outcomes or conditions but are non-binding are not
ARARs.®

Many requirements listed here are promulgated as identical or nearly identical requirements in both
federal and state law, usually pursuant to delegated environmental programs administered by EPA and
the states, such as the requirements of the federal Clean Water Act and the Montana Water Quality Act.
The preamble to the new NCP states that such a situation results in citation to the state provision as the
appropriate standard, but treatment of the provision as a federal requirement.  ARARs and other faws
which are unique to state law are identitied separately by the State of Montana.

' 40 CFR Section 3J00.400(g)(3); 40 CFR Scction 300.415¢i); Preamble to the Final NCP, 55 Fed. Reg. §744-8746 (March
8. 1990).
! 40 CFR Section 300.5. Sce also Preamble o the Final NCP, §5 Fed. Reg 3756-8757 (March §, 1990

Preamble to the Final NCP, 55 Fed. Reg 8756-8757 (March 8, 1990), Complunce with Other Laws Manual, Vol |, pp
141 through 1-12.

o Preambie to the Final NCP, 55 Fed Reg 8746 (Murch 8, 1990)
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This list constitutes EPA’s and MDHES” detailed identification and description of ARARs for use in the
implementation of the remedy at the Butte Mine Flooding Operable Unit. The major response actions
designated in the ROD revclve around treatment of contaminated groundwater betore discharge to the
Upper Silver Bow Creek drainage. Primary ARARs therefore revoive around discharge standards and
sludge disposal requirements.

The ARARs analysis is based on section 121(d) of CERCLA, 42 U.S.C. § 9621(d); CERCLA
Compliance with Other Laws Manual, Volumes I and II, OSWER Dirs. 9234.1-01 and-02 (August 1988
and August 1989, respectively); various CERCLA ARARs Fact Sheets issued as OSWER Directives; the
Preamble to the Proposed NCP, 53 Fed. Reg. 51394 et seq. (December 21, 1988); the Preamble to the
Final NCP, 55 Fed. Reg. 8666-8813 (March 8, 1990); and the Final NCP, 40 CFR Part 300 (55 Fed.
Reg. 8813-8865, March 8, 1990).

It should be noted that EPA has granted a waiver of ground water standards for this action because of
technical impracticability of remediating the bedrock aquifer from an engineering perspective, as allowed
by 40 CFR § 300.430()(1)(ii)(C). The National Primary Drinking Water Standards (40 CFR Part {41)’,
better known as maximum contaminant tevels and maximum contaminant level goals (MCLs and MCLGs)
and the state Ground Water Quality Standards (ARM 16.20.1003) are ARARs for the bedrock
groundwater that are waived tor this action. EPA and the State of Montana recognize that, because of
the size and complexity of the underground mining sy tem (3000 mites of workings reaching over 5000
feet in depth), the bedrock aquifer within the Mine Flooding Operable Unit (East Camp/Berkeley Pit and
West Camp systems) can not be fully remediated to these groundwater standards. The federal Safe
Drinking Water Act MCLs and the state Ground Water Quality Standards are, therefore, waived with
respect to the bedrock aquifer, because of the technical impracticability of remediating the bedrock aquifer
within the foreseeable future. This waiver applies only to the bedrock aquiter tor the area outlined on
the map shown as Figure 2 in the Technical Impracticability Evaluation attached as Appendix 2 of the
Record of Decision. These standards have not been waived in respect to discharges from the bedrock
aquifer within the TI waiver area into the alluvial aquifer. Tt should be noted, however, that the remedy
does not allow such a discharge because it requires eventual pumping of the system to maintain an inward
hydraulic gradient.

42 U.S.C. Sections JOOI ¢t seq
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FEDERAL ARARS
L FEDERAL CONTAMINANT SPECIFIC REQUIREMENTS
A. Groundwater Standards - Safe Drinking Water Act

Although the Safe Drinking Water Act MCLs and MCLGs are relevant and appropriate requirements.
these regulations have been formally waived for the bedrock aquifer because of the technical
impracticability of meeting these standards in the bedrock aguifer in the toreseeable future. However,
MCL and non-zero MCLG standards, 40 CFR Part 141, promulgated under the Sate Drinking Water
Act are relevant and appropriate for the alluvial aquiter and the bedrock aquiter outside the TI waiver
area. Contaminated water from the TI waiver area of the bedrock aquifer, theretore, cannot
discharge and contaminate the alluvial aquifer or the bedrock aquiter outside the TT waiver area in
concentrations above MCLs and non-zero MCLGs. The remedy is structured to preclude such a
discharge by keeping an inward gradient towards the bedrock aquifer waiver area by an intlow
control, and a pump and treat system.

See the end of the introduction for more discussion on this issue.
B. Air Standards - Clean Air Act (Applicable)

Considerable construction activities, including construction of a sludge disposal area, will occur at the
site. Fugitive dust theretore will need to be controlled during construction and operation of any
treatment and disposal facilities. The following standards, promulgated pursuant to section 109 of the
Clean Air Act,® are applicable to any releases into the air from Mine Flooding Operable Unit cleanup
activities.

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

These standards are promulgated at ARM 16.8.815 as part of a tederally approved State
Implementation Plan (SIP), pursuant to the Clean Air Act of Montana, §§ 75-2-101 et seq., MCA.
Corresponding federal regulations are found at 40 CFR § 50.12.°

2. PM-10: No person shall cause or contribute to concentrations of PM-10 in the ambient air
which exceed:

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

' 42 U.8.C. §§ 7401 et seqy.

The ambicnt air standards established as part of stontana’s approved Sute Implementation Plan m many cases provide
more stringent or additional standurds. The federal standards hy themsclves apply only to "major sources”, while the
State standards are fully applicable throughout the state and are not limited 10 "major sources™. See ARM 16 8 808 and
16.8.811-.821. As purt f an EPA-approved State Implementation Plan, the state stundards are also federully enforeeabie.
Thus, the state standards which arc cquivalent to the federad standards are sdentitied in this section topether with the
federal standards. A more detailed List of State standards, which includes standagds which are not duphicated i federal
regulations, is contained in the State ARAR adentification section
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- 50 micrograms per cubic meter of air, annual average.

These regulations are promulgated at ARM 16.8.821 as part of a tederally approved SIP, pursuant to
the Clean Air Act of Montana, §§ 75-2-101 gt seq., MCA. Corresponding federal regulations are
found at 40 CFR § 50.6.

Ambient air standards under section 109 of the Clean Air Act are also promulgated tor carbon
monoxide, hydrogen sulfide, nitrogen dioxide, sulfur dioxide, and ozone. If emissions of these
compounds were to occur at the site in connection with any cleanup action, these standards would also
be applicable. See ARM 16.8.811 - 16.8.820 and 40 CFR Part 30.

C. Surface Water - Ambient and Point Source Discharges.

CERCLA and the NCP provide that federal water pollution criteria that match designated or
anticipated surface water uses are the usual surface water standards to be used at Supertund cleanups.
as relevant and appropriate standards, unless the state has promulgated surface water quality standards
pursuant to the delegated state water quality act. The State of Montana has designated uses for Silver
Bow Creek and the Clark Fork River, and has promulgated specitic standards accordingly. Those
standards and their application to the Mine Flooding Operable Unit, as well as other surface water
standards, are included in the state ARARs identific i below. These standards are the primary
standards driving this action and will be applied to all point source discharge of contaminants of
concern identified in the Mine Flooding Operable Unit remedial investigation.

I1. FEDERAL LOCATION SPECIFIC REQUIREMENTS
A, Fish and Wildlife Coordination Act (Applicable)

These standards are found at 16 U.S.C. §§ 1531 - 1566 and 40 CFR § 6.302(g). They require that
federally funded or authorized projects ensure that any modification ot any stream or other water
body affected by a funded or authorized action provide tor adequate protection ot fish and wildlife
resources. Compliance with this ARAR necessitates consultation with the U.S. Fish and Wildlite
Service and the State of Montana Department of Fish, Wildlife, and Parks. Further consultation with
these agencies will occur during cleanup design and implementation, and specitic mitigative or other
measures may be identified to achieve compliance with this ARAR.

B. The Endangered Species Act (Applicable)

This statute and implementing regulations (16 U,S.C. §§ 15331 - 1343, 30 CFR Part 402, and 40 CFR
§ 6.302(h)) require that any federal activity or tederally authorized activity may not jeopardize the
continued existence of any threatened or endangered species or destroy or adversely modify a critical

habitat.

Compliance with this requirement involves continued consultation with USFWS, on the topic of
whether any proposed activities will impact such wildlife or habitat,

C. The National Historic Preservatior Act (Applicable)
This statute and implementing regulations (16 U.S.C. § 470, 40 CFR § 6.310(b), 36 CFR Part 800)

require federal agencies or federal projects to take into account the effect of any federally assisted
undertaking or licensing on any district, site building, structure, or object that is included in, or
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eligible for, the Register of Historic Places. If effects cannot be avoided reasonably, measures should
be imptemented to minimize or mitigate the potential etfect. In order to comply with this ARAR,
EPA, MDHES, and the PRPs may consult with the State Historic Preservation Ofticer (SHPO), who
can assist in identifying listed or eligible resources, and in assessing whether proposed cleanup actions
will impact the resources and any appropriate mitigative measures. Additionally, in April 1992,
ARCO, EPA, MDHES, SHPO, the National Council on Historic Preservation, and local governments
entered into a Programmatic Agreement to ensure the appropriate consideration of cultural and
historical resources in a systematic and comprehensive manner throughout the Clark Fork Basin, in
connection with response actions at the four Clark Fork Basin Superfund sites. A Second
Programmatic Agreement was agreed upon in September 1994. The results of the Programmatic
Agreements may provide additional consideration of the factors to be addressed under this ARAR and
the two historical ARARs described below.

D. Archaeological and Historic Preservation Act (Applicable)

The statute and implementing regulations (16 U.S.C. § 469, 40 CFR § 6.301(c)) establish
requirements for evaluation and preservation ot historical and archaeological data, which may be
destroyed through alteration of terrain as a result of federal construction projects or a federally
licensed activity or program. If eligible scientitic, prehistorical, or archacological artifacts are
discovered during site activities, they must be preserve ' in accordance with these requirements,

E. Historic Sites, Buildings, and Antiquities Act (Applicable)

This requirement states that "in conducting an environmental review of a proposed EPA action, the
responsible ofticial shall consider the existence and location of natural landmarks using information
provided by the National Park Service pursuant to 36 CFR § 62.6(d) to avoid undesirable impacts
upon such tandmarks. The Programmatic Agreement activities described above should aid all parties
in compliance with this ARAR,

F. Migratory Bird Treaty Act (Applicable)

This requirement (16 U.S.C. §§ 703 et seq.) establishes a federal responsibility for the protection of
the international migratory bird resource and requires continued consultation with the U.S. FWS
during remedial design and remedial construction to ensure that the cleanup of the site does not
unnecessarily impact migratory birds. Specitic mitigative measures may be identitied for compliance
with this requirement.

G. Bald Eagle Protection Act (Applicabl2)

This requirement (16 U.S.C. §§ 668 et seq.) establishes a tederal responsibility for protection of bald
and golden eagles, and requires continued consultation with the U.S. FWS during remedial design and
remedial construction to ensure that any cleanup of the site does not unnecessarily adversely atfect the
bald and golden eagle. Specitic mitigative measures may be identified for compliance with this
requirement,

H. Resource Conservation and Recovery Act (Relevant and Appropriate)

Any discrete waste units created by the Mine Flooding cleanup, especially those related to sludge
disposal, must comply with the siting restrictions and conditions tound at 40 CFR § 264,180 and
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(b). These sections require management units to be designed, constructed, operated, and maintained
to avoid washout, if they are within or near the 100 year tlood plain.

III. FEDERAL ACTION SPECIFIC REQUIREMENTS
A. Solid Waste (Applicable) and RCRA (Relevant and Appropriate) Requirements

Sludge generated in the treatment of mine waters in the Mine Flooding Operable Unit using the
technology described in the ROD may not be RCRA characteristic hazardous waste, although EPA
reserves its rights to make a more formal determination in this regard at a later date. For this reason,
certain RCRA regulations, although considered to be potentially relevant and appropriate, are not
employed substantively in this action. The State and EPA have indicated that development of
alternate innovative technology for the treatment of the Berkeley Pit water is encouraged. If the ROD
is amended to employ an alternate treatment process or metals recovery process, the sludge generated
by any other process may be hazardous. If this is the case or if the technology selected in the ROD
produces a characteristic hazardous waste, the RCRA regulations (or the corresponding State
hazardous waste regulations) are applicable and will be fully utilized. The ROD indicates that
possible disposal of sludges in the Berkeley Pit will be considered by the agencies when sludge
disposal becomes necessary, [n considering options for disposal, the agencies will determine whether
certain of the otherwise applicable hazardous or solid aste requirements may be waived on the basis
that such disposal will attain a standard of performance that is equivalent to that required under the
otherwise applicable standard or requirement through use of another method or approach, as provided
in 40 CFR § 300.430(H)(1)(ii}(C)4).

At a minimum (i.e., assuming the sludges are not characteristic hazardous waste),any disposal of
sludge shall comply with the following regulations pertaining to the operation of solid waste disposal
facilities,

l. Requirements described at 40 CFR Part 257.3, which preclude negative impacts on
floodplains, surface water, and ground water,

2. Requirements described in 40 CFR Part 258, Subparts B, C, D, E, and F, which
describe location restrictions, and ground water monitoring, operating, design, and
closure criteria.

3. RCRA regulations found at 40 CFR §§ 264.116 and .119 (governing notice and deed
restrictions), 264.228(a)(2)(i) (addressing de-watering ot wastes prior to disposal), and
264.228(a)(2)(iiiX(B), (C), and (D) and .251(c), (d). and () (regarding run-on and
run-off controls), are relevant and appropriate requirements for any waste
management units created or retained at the Mine Flooding Operable Unit.'

As noted carlier, federal RCRA regulations are 'neorporated by reference into applicable State Huzardous Waste
Management Act regulations. See ARM 16.44.702. Use of select RCRA reguiations to mining wuste is approprinte
when discrete units are addressed by a cleanup und site conditions are distinguishable from EPA'S generic determination
of low toxicity/high volume status for mimag waste. See Preamble to the Final NCP, 55 Fed. Reg. 8763 - 8704 (March
8. 1990), CERCLA Compliance with Other Laws Manual, Volume H (August 1989 OSWER Dir. 9234.1-:02)p. 6.4,
Preamble to Proposed NCP, 53 Fed Reg S1447 (Dec. 21, 1988), and purdance entiled "Consideration of RCRA
Requirements in Performing CERCLA Responses at Mining Wastes Sites,” August 19, 1986 (OSWER)
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B. Point Source Water Discharges (Applicable)

Clean Water Act standards would be applicable for all point source discharges of water containing
contaminants associated with remedial activities in the Mine Flooding Operable Unit. The regulations
are discussed in the contaminant specific ARAR section in the State of Montana identification of
ARARs. Point source discharges created by the Mine Flooding Operable Unit remedial action must
meet certain effluent standards for industrial categories. 40 CFR Part 440 establishes etfluent limits
for mines that produce copper, lead, zinc, gold or molybdenum. In most cases the State “I"
classification discharge standards will be more strict than these industrial category standards but
depending on the previous "one-half of the mean instream concentration,” the industrial category
discharge standard could be more stringent. 40 CFR § 440,104 lists effluent limits for new
sources based on the application of the best available demonstrated technology (BADT). These
standards are as follows:

Parameter Average Maximum
Daily Daily

TSS 20.0 mg/l 30 my/l
Copper 0.15 mg/t 0.3 mg/l
Zine 0.75 mg/l 1.5 mg/l
Lead 0.3 mg/l 0.6 myg/l
Mercury 001 mg/l .002 mg/l
Cadmium 0.05 mg/l 0.1 mg/l
Ph from 6.010 9.0

C. Underground Injection Control (Applicable)

Requirements found at 40 CFR Part 144, promulgated pursuant to the Safe Drinking Water Act,
allow the re-injection of treated groundwater into the same formation from which it was withdrawn
for aquifers such as the bedrock aquifer in the Mine Flooding Operable Unit, and address injection
well construction, operation, maintenance, and capping/closure. These regulations would be
applicable to any reinjection of treated groundwater,

D. Transportation of Hazardous or Contaminated Waste (Relevant and Appropriate)

40 CFR Part 263 establishes regulations for the transportation of hazardous waste. These regulations
would govern any on-site transportation of material. Any oft-site transportation would be subject to
applicable regulations.

v, TO BE CONSIDERED DOCUMENTS (TBCs)

The use of documents identitied as TBCs is addressed in the introductory portion of the ARAR
identification. A list of TBC documents is included in the Preamble to the NCP, 5§ Fed. Reg. 8765
(March 8, 1990). Those documents, plus any additional similar or related documents issued since
that time, will be considered by EPA and MDHES during remedy implementation,

" This requirement is also incorporated as o state MPDES standard at ARN 16 20 923,

ARARS-8



V. OTHER FEDERAL LAWS (NON-EXCLUSIVE LIST)

CERCLA defines as ARARs only federal environmental and state environmental and siting laws.
Remedial design, implementation, and operation and maintenance must nevertheless comply with all
other applicable laws, both state and federal, if the remediation work is done by parties other than the
federal government or its contractors.

There are "other laws" which are legally applicable requirements tor actions being conducted at the
Mine Flooding Operable Unit, They are not included as ARARs because they are not "environmental
or facility siting laws." An example is the federal Occupational Health and Safety Act regulations
found at 29 CFR § 1910.95 which are applicable to worker protection during conduct of remedial
activities, including operation and maintenance activities.

Section 121(e) of CERCLA exempts removal or remedial actions conducted entirely on-site from

federal, state, or local permits. This exemption is not limited to environmental or tacility siting laws,
but applies to other permit requirements as well,
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STATE OF MONTANA ARARS

As provided by Section 121 of CERCLA, 42 U.S.C. § 9621, only those state standards that are more
stringent than any federal standard and that have been identified by the state in a timely manner are
appropriately included as ARARs.

The State has not identified as ARARs for this operable unit those requirements applicable to
reclamation of mining areas. Such requirements are not included for this operable unit because the
scope of the operable unit is confined to issues relating to mine flooding and the treatment of
discharges of water from specific mining impacted areas. Other ARARs, including reclamation
requirements, may be included in the ARARs identified for related operable units, such as the Active
Mine Area Operable Unit.

VI. MONTANA CONTAMINANT SPECIFIC REQUIREMENTS
A. WATER QUALITY

L. Surface Water Quality Standards (Applicable)

Under the state Water Quality Act, §§ 75-5-101 et seq., MCA, the state has promulgated regulations
to protect, maintain, and improve the quality of surface waters in the state. The requirements listed
below are applicable water quality standards with which any remedial action must comply.

ARM 16.20.604(1)(b)** (Applicable) provides that Silver Bow Creek (mainstem) from the contluence
of Blacktail Deer Creek to Warm Springs Creek is classified "I" tor water use.

The "I" classification standards are contained in ARM 16.20.623 (Applicable) of the Montana water
quality regulations. This section states:

{T)he goal of the state of Montana is to have these waters fully support the tollowing
uses: drinking, culinary, and tood processing purposes after conventional treatment;
bathing, swimming, and recreation; growth and propagation of tishes and associated
aquatic lite, waterfowl, and furbearers; and agricultural and industrial water supply.

These beneficial uses are considered supported when the concentrations of toxic, carcinogenic, or
harmful parameters in these waters do not exceed the applicable standards specitied in department
circutar WQB-7 for aquatic life and human health when stream tlows equal or exceed the stream
tlows specitied in ARM 16.20.631(4) (10-year 7-day low flow, i.e.. minimum consecutive 7-day
average flow which may be expected to occur on the average of ance every 10 years).  Alternatively,
for aquatic life standards, site-specific criteria may be developed using procedures given in the Water
Quality Standards Handbook (USEPA, Dec. 1983), provided that other routes of exposure 0 toxic
parameters by aquatic life are addressed.

To allow a gradual awainment of these requirements in already impacted steeams, the T classification
allows point source discharges to be permitted at the higher concentration of: (1) the applicable
standards specitied in department cireular WQR-7, (2) the site-specific standards, or (3) one-hait of

" Unless otherwise specified, all cegulatory citations are to the Admustrative Rules of Montanu.
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the mean instream concentrations” immediately upstream of the discharge point. The effect of this
requireinent is to require eventual attainment of the circular WQB-7 levels or site-specific standards in
the stream, while allowing consideration of the current, impacted stream quality (a graduated
reduction of point source discharge concentrations based on the mean instream concentration where
the stream is substantially degraded). As the quality of the stream improves due to control of other
sources, including cleanup of non-point source areas, point source dischargers must improve the
quality of their discharges down to the instream standards (either WQB-7 or, tor aquatic lite only,
site-specific standards).*

It should be noted that, because of the ability of the PRPs to integrate tlows mandated to be controlled
by this action into the active mining operation, a point source discharge from this operable unit may
not occur for several years. The “I" classification discharge standards theretore will be upgraded
every 3 years even if no discharge occurs. Specific discharge standards applicable for the first three
years of this action, effective on the date of the signature of this ROD (assuming a discharge within 3
years of the ROD into Silver Bow Creek beiow the Colorado Tailings) are shown in Table t of this
ARARs analysis,

Additional "I" classitication standards also include the following criteria;

1. Dissolved oxygen concentration must noe be reduced below 3.0 milligrams per liter.
2. Hydrogen ion concentration (Ph) must be maintained within the range of 6.5 t0 9.5.
3. No increase in naturally occurring turbidity, temperature, concentrations of sediment

and settleable solids, oils, tloating solids, or true color is allowed which will or is
likely to create a nuisance or render the waters harmful, detrimental, or injurious to
public health, recreation, safety, welfare, livestock, wild animals, birds, fish or other
wildlite.

4, No discharges of toxic or deleterious substances may commence or continue which
lower or are likely to lower the overall water quality of these waters.

Additional restrictions on any discharge to surface waters are included in:
ARM 16.20.633 (Applicable), which prohibits discharges containing substances that will:

(a) settle to form objectionable sludge deposits or emulsions beneath the surtace of the
water or upon adjoining shorelines;

) create floating debris, scum, a visible vil film (or be present in concentrations at or in
excess of 10 milligrams per liter) or globules of grease or other floating materials;

Mean instream concentration is the monthly mean instream concentration, as defined by the MDHES Water Quality Burcau

With respect to at least one parameter, arsenic, it may not be possible to atain the WQB-7 level. The level tor arsenie, 18
myg/l, is substantially below the common current detection limit, at approximately 3. 18 g/l Thus attainment of this level
may be impossible to verivy from an analytical perspective and, for arsenic, the detection limit may be viewed as the closest
practical substitute for the applicable WQB-7 stndard. Theretore, under the | class standard, the applicable standard Tor
arsenic may practically be regarded as one halt the monthly mean m the stream, reduced, as instream quality as improved,
down to the detection lmit.
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(©) produce odors, colors or other conditions which create a nuisance or render
undesirable tastes to fish flesh or make fish inedible;

d) create concentrations or combinations of materials which are toxic or harmtul to
human, animal, plant or aquatic life;

(e create conditions which produce undesirable aquatic life.

ARM 16.20.925 (Applicable), which adopts and incorporates the provisions of 40 C.F.R. Part
125 for criteria and standards for the imposition of technology-based treatment requirements
in MPDES permits. Although the permit requirement would not apply to on-site discharges,
the substantive requirements of Part 125 are applicable, i.e., for toxic and nonconventional
pollutants treatment must apply the best available technology economically achievable (BAT);
for conventional pollutants, application of the best conventional pollutant controi technology
(BCT) is required. Where effluent limitations are not specitied for the particular industry or
industrial category at issue, BCT/BAT technology-based treatment requirements are
determined un a case by case basis using best professional judgment (BPJ). See CERCLA
Compliance with Other Laws Manual, Vol. I, August 1988, p. 3-4 and 3-7.

2, Groundwater Pollution Control System (Applicable)

ARM 16.20.1002 (Applicable) classities groundwater into Classes I through IV based on the present
and future most beneficial uses of the groundwater, and states that groundwater is to be classified
according to actual quality or actual use, whichever places the groundwater in a higher class. Class |
is the highest quality class; class [V the lowest.

ARM 16.20.1003 (Applicable) establishes the groundwater quality standards applicable with respect to
each groundwater classification. Concentrations of dissolved substances in Class I or 11 groundwater
(or Class III groundwater which is used as a drinking water source) may not exceed the human heatth
standards listed in department circular WQB-7. Concentrations of other dissolved or suspended
substances must not exceed levels that render the waters harmful, detrimental or injurious to public
health, Maximum allowable concentration of these substances also must not exceed icute or chronic
probiem levels that would adversely affect existing or designated beneficial uses of groundwater of
that classification. ARM 16.20.1003 specities certain references that may be used as a guide in
determining problem levels unless local conditions make these values inappropriate,

ARM 16.20.1011 (Applicable) provides that any groundwater whose existing quality is higher than
the standard for its classification must be maintained at that high quality unless the board is satisfied
that a change is justifiable for economic or social development and will not preclude present or
anticipated use of such waters.

The groundwater quality standards of ARM 16.20.1003, above, have been waived for a portion ot the
bedrock aquifer, because of the impracticability of remediating the bedrock aquifer (see discussion at
the end of the introduction section) in the foreseeable future. However, state ground water quality
standards as well as the state non-degradation standards are applicable tor the alluvial aquiter and the
bedrock aquifer outside the T waiver area. These standards prohibit discharge ot contaminated water
from the TT waiver area of the bedrock aquifer to the alluvial aquiter or the bedrock aquiter outside
the TI waiver area. The remedy is structured to preclude such a discharge by keeping an inward
gradient towards the bedrock aquifer waiver area by an inflow control, and a pump and treat system.
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An additional concern with respect to ARARSs for groundwater is the impact of bedrock groundwater
upon the alluvial groundwater system or surface water. The remedy mandated by the ROD precludes
any discharge of contaminated groundwater trom the East Camp Berkeley Pit and West Camp systems
into the alluvial aquifer and the upper Silver Bow Creek drainage. Any discharge of groundwater
will be through a point source discharge where such a discharge meets all "I" class standards.

B. AIR QUALITY

In addition to the standards identified in the federal contaminant-specific ARARs above, the State of
Montana has identitied certain air quality standards in the action-specific section of the State ARARS
below.

VII. MONTANA LOCATION SPECIFIC REQUIREMENTS

A. Solid Waste Management Reguiations (Applicable)

Regulations promulgited under the Solid Waste Management Act, §§ 75-10-201 et seq., MCA,
specify requirements that apply to the location of any solid waste management facility (studge disposal
facility).” Under ARM 16.14.505 (Applicable), a facility for the treatment, storage or disposal of
solid wastes:

(a) may not be located in a 100-year tloodplain:

(b) may be located only in areas which will prevent the pollution of ground and surface
waters and public and private water supply systems; and

(c) must be located to allow for reclamation and reuse of the land.

Additional State Waste Management Regulations are identitied below in the State Action Specitic
requirements.

VIII. MONTANA ACTION SPECIFIC REQUIREMENTS

In the following action-specific ARARS, the nature of the action triggering applicability of the
requirement is stated in parentheses as part of the heading for each requirement.

A, WATER QUALITY

1, Groundwater Act (Applicable) (Construction and maintenance of groundwater wells)

Section 85-2-505, MCA, (Applicable) precludes the wasting of groundwater.  Any well producing
waters that contaminate other waters must be plugged or capped. and wells must be constructed and

These requirements apply, inter alia, (0 the treatment, storage, or disposal of solid waste. Seg ARM 16.14.502(17).
Whilg "solid waste”™ does not include mining wastes regulated under the mining and reclamation laws administered by the
Department of State Lands, see § 75-10-203(11), MCA. DSL has not adopted regulations addeessing the disposal of
sludges or wastes vom a water treatment facility such as that proposed for the Mine Flooding Operable Unit. - Also, the
current permits issued by DSL for mning operations at this facility do not address disposal of these sludges. Therefore,
these requirements are applicable ta the treatment, storage and disposal of these studges or wastes. It these requirements
were not viewed as applicable, they would be relevant and approprinte requirements for the disposal of these shudges.
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maintained so as to prevent waste, contamination, or pollution ot groundwater. This requirement
would apply to the numerous monitoring wells (alluvial and bedrock) employed in the project.

2. Water Quality Act (Applicable) (Discharge to POTW)

Section 75-5-602, MCA, empowers MDHES to require the owner or operator of any point source or
of any facility that discharges to a municipal sewage system to which this chapter’s pretreatment
standards apply to keep records, make reports, install, use, and maintain monitoring equipment and to
sample effluent using specified monitoring methods at designated locations and intervals. This
requirement would apply because of the use of the municipal waste water treatment plant in
controlling the West Camp system.

3 Montana Surface Water Quality Regulations (Applicable) (Sampling Activities)

ARM 16.20.635 (Apptlicable) provides standards for sampling and analysis of water to determine
quality.

ARM 16.20.642 (Applicable) requires that bioassay tolerance concentrations be determined in a
specified manner.

4. Public Water Supply Regulations (Applicable) (Reconstruction or modification of public water

or sewer lines on the site)
If remedial action at the site requires any reconstruction or moditication of any public water supply
line or sewer ling, the construction standards specitied in ARM 16,20.401(3) (Applicable) must be
observed.

B. AIR QUALITY

1. Air Quality Regulations (Applicable) (Excavation/earth-moving/construction; transportation)

Dust suppression and control of certain substances likely to be released into the air as a result of earth
moving, transportation and similar actions may be necessary to meet air quality requirements.

Certain ambient air standards for specific contaminants and particulates are set forth in the federal
contaminant-specific section above and the state regulations below.

ARM 16.8.814 (Applicable) specifies that no person shall cause or contribute to
concentrations of hydrogen sulfide in the ambient air which exceed the following standard:
hourly average--0.05 parts per million, not to be exceeded more than once per year.

ARM 16.8.815 (Applicable) specifies that no person shall cause or contribute to
concentrations of lead in the ambient air which exceed the tollowing: 90-day average--1.5
micrograms per cubic meter of air, 90-day average, not to be exceeded.

Additional air quality regulations under the state Clean Air Act, §§ 75-2-101 ¢t seq., MCA, are
discussed below.
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ARM 16.8.1302 (Applicable) lists certain wastes that may not be disposed of by open
burning'®, including oil or petroleum products, RCRA hazardous wastes, chemicals, and
treated lumber and timbers. Any waste which is moved from the premises where it was
generated and any trade waste (material resulting from construction or operation of any
business, trade, industry or demolition project) may be open burned only in accordance with
the substantive requirements of 16.8.1307 or 1308,

ARM 16.8.1401(1) and (2) (Applicable) provides that no person shall cause or authorize the
production, handling, transportation or storage of any material, or cause or authorize the use
of any street, road, or parking lot; or operate a consteuction site or demolition project, unless
reasonable precautions to control emissions of wirborne particulate matter are taken.
Emissions of airborne particulate matter must be controlled so that they do not "exhibit an
opacity of twenty percent (20%) or greater averiged over six consecutive minutes.” ARM
16.8.1401(1) and (2) (Applicable) and ARM 10.8. 1404 (Applicable).

ARM § 16.8.818 (Applicable) provides an ambient air quality standard for settled particulate
matter. Darticulate matter concentrations in the ambient air shall not exceed the following 30-
day average: 10 grams per square meler.

The Butte area has been designated by EPA as non-watinment for total suspended particulates, as well
as PM-10. State requirements associated with this designation are discussed below,

ARM 16.8.1401(4) (Applicable) requires that any new source of airborne particulate matter
that has the potential to emit Jess than 100 tons per year of particulates shatl apply best
available control technology (BACT), any new source of airborne particulate matter that has
the potential to emit morg than 100 tons per year of purticulates shall apply lowest achievable
emission rate (LAER). The BACT and LAER standards are defined in ARM 16.8.1430, A
significant source of the non-attainment for particututes and PM-10 in the Butte area is road
dust. Accordingly, special precautions shouid be taken in this area to limit dust emissions
from remedial activities.

ARM 26.4.761 (Relevant and Appropriate) specifies a runge of measures for controlling
fugitive dust emissions during mining and reclamation activitics. Some of these measures
could be considered relevant and appropriate to control fugitive dust emissions in connection
with excavation, earth moving and transportation activities conducted as part ot the remedy at
the site. Such measures include, for example, paving, watering, chemically stabilizing, or
frequently compacting and scraping roads, promptly removing rock, soil or other dust-
forming debris from roads, restricting vehicle speeds, revegetating, mulching, or otherwise
stabilizing the surface of areas adjoining roads, restricting unauthorized vehicle travel,
minimizing the area of disturbed land, and prompty revegetating regraded lands.

2. Control of Odors

ARM § 16.8.1427 (Applicable). [t a business or other activity (i.e. treatment fucility) will create
odors, tiose odors must be controlled, and no business or activity may cause i public nuisance.

16 "*Open burning' means combustion of any matenial duecthy i tie open aie without areceptaie, oo a reeeptacle other

than a furnace, multiple chmnbered memerator or wood waste burner— ° ARM 16 8 1101(5)
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3. Monitoring

ARM 16.8.807 (Applicable) states the methods that must be followed in all ambient air monitoring,

ARM 16.8.809 (Applicable) specifies that sampling, data ccilection, recording and data analysis must
be performed as specified in this section.

C. SOLID WASTE MANAGEMENT

Preliminary treatability studies have indicated that the sludge generated by the treatment process
designated by the ROD may not be a characteristic hazardous waste. While certain hazardous waste
regulations could arguably be identified as relevant and appropriate requirements, the applicable state
solid waste management regulations (ARM 16.14.500 et. seq.) have been determined to be
appropriate regulations for the management of sludges that are not characteristic hazardous waste. It
is possible that the sludges produced may be characteristic hazardous waste, either because an
alternate treatment system is ultimately utilized or because the process identitied in the ROD, once
implemented, actally generates characteristic hazardous sludges. If this is the case, the state
hazardous waste regulations will be applicable.

Solid Waste Management Act (Applicable)

Regulations promulgated under the Solid Waste Management Act, §75-10-201 et. seq.. MCA, place
restrictions and requirements on the ultimate disposition of sludges to be generated by this action;

ARM 16.14.504 (applicable) restricts those various types of wastes that disposal sites may
handle.

ARM 16.14.505 (applicable) sets torth standards that all solid waste disposal sites must meet.

ARM 16.14.506 (Applicable) sets forth the applicable criteria for design of a landfill
repository.

ARM 16.14.520 and 521 (applicable) set torth the general and specitic operation and
maintenance requirements for solid waste management systems,

ARM 16.14.523 (applicable) specifies that solid waste must be transported in such a manner
as to prevent its discharge, dumping, spilling, or leaking from a transport vehicle.

ARM 16.14.530 and 531 (applicable) set forth the requirements tor closure ot a landfill
repository and the requirements tor post-closure care,

The ROD indicates that possible disposal of sludges in the Berkeley Pit will be considered by the
agencies when sludge disposal becomes necessary and the composition of the studge is known. In
considering options for disposal, the agencies will determine whether certain of the otherwise
applicable hazardous or solid waste requirements may be waived on the basis that such disposal will
attain a standarcd of performance that is equivalent to that required under the otherwise applicable
standard or requirement through use of another method or approach, as provided in 40 CFR §
300.430(H)(DEINC)H).
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D. MONTANA DAM SAFETY ACT (Applicable)

Regulations pursuant to the Dam Safety Act,'” §§ 85-15-101 et. seq., MCA, are discussed below.
"Dams", as used in the act and these regulations includes any artificial barrier used to impound or
divert water with an impounding capacity of 50 acre feet or greater.

ARM 36.14.202 (applicable) states that all dams and reservoirs which divert or store water must be
constructed in a secure, thorough, and substantial and sate manner.

ARM 36.14.501 (applicable) states that all high hazard dams must comply with the criteria given.

ARM 36.14.502 (applicable) states that all high hazard dams must be able to safely pass the flood
calculated from the intlow design flood.

IX.. OTHER MONTANA LAWS

The following "othe~ laws" are included here to provide a reminder of other legally applicable
requirements for actions being conducted at the site. They :lo not purport to be an exhaustive list of
such legal requirements, but are included because they set out related concerns that must be addressed
and, in some cases, may require some advance planning. They are not included as ARARs because
they are not "environmental or facility siting laws.” As applicable laws other than ARARs, they are
not subject to ARAR waiver provisions. Section 121(e) of CERCLA exempts removal or remedial
actions conducted entirely on an NPL site from federal, state or local permit requirements, and this
exemption is considered broad enough to cover even permits required under “other laws."

A. Groundwater Act

Section 85-2-516, MCA, states that within 60 days after any well is completed a well log report must
be filed by the driller with the DNRC and the appropriate county clerk and recorder.

B. Occupational Health Act, §§ 50-70-101 et seq., MCA.

ARM § 16.42.101 addresses occupational noise. In accordance with this section, no worker shall be
exposed to noise levels in excess of the levels specified in this regulation. This regulation is
applicable only to limited categories of workers and for most workers the similar federal standard in
29 CFR § 1910.95 applies.

ARM § 16.42.102 addresses occupational air contaminants. The purpose of this rule is to establish
maximum threshold limit values for air contaminants under which it is believed that nearly all
workers may be repeatedly exposed day after day without adverse health effects.  In accordance with
this rule, no worker shall be exposed to air contaminant levels in excess of the threshold limit values
listed in the regulation, This regulation is applicable only to limited categories of workers and for
most workers the similar tederal standard in 29 CFR § 1910, 1000 applics.

" Identification of these requirements as ARARs does not inpair, alter or aftect the regulatory jurisdiction or authoeity of

the Montana Department of State Lands or Department of Natural Resources and Conservation over the Active Mine
Area, including the Yankee Doodle Tmlings Dam.
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C. Montana Safety Act

Sections 50-71-201, 202 and 203, MCA, state that every employer must provide and maintain a safe
place of employment, provide and require use of safety devices and safeguards, and ensure that
operations and processes are reasonably adequate to render the place of employment safe. The
employer must also do every other thing reasonably necessary to protect the life and safety of its

employees. Employees are prohibited from refusing to use or interfering with the use of safety
devices.

D. Employee and Community Hazardous Chemical Information Act

Sections 50-78-201, 202, and 204, MCA, state that each employer must post notice of employee
rights, 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, Employees must be informed of the
chemicals at the work place and trained in the proper handling of the chemicals.
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BUTTE MINE FLOODING OPERABLE UNIT RECORD OF DECISION
1 CLASSIFICATION LIMITATIONS FOR WATER DISCHARGED TO SILVER BOW CREEK BELOW THE COLORADO TAILIKGS FROM THE MINE FLOODING OPERABLE UNIT

Total Recoverable Concentrations (zg/L)

Discharge Limitations Arsenic Cadmium Copper Lead Zinc Iron
January
Monthly Average 4.5° 1.6" 124° 9.5¢ 431° 1000°
Daily Maximumn 6.75° 5.0° 188° 15° 647 1500°
February
Monthly Average 4.5° 1.6" 98° 5.6° 416° 1000"
Daily HMaximum 6.75" 5.0° 147 15 624° 1500°
March
Monthly Average 6.5" 1.6° 132° 5.6° 448.5° 1000°
Daily Maximum 9.75° s.0* 197 15° 673" 1500°
Aprit
Monthly Average 6.5° 1.6° 129" 5.6° 444° 1000°
Daily Maximum 9.75° 5.0° 194° 15* 646° 1500°
Ma
4 Monthly Average 6.1° 1.6" 115° 5.6" 443 .5¢ 1000"
Daily Maximum 9.15° 5.¢" 173° 15* 6657 1500°
June
Monthly Average 5.5" 1.6° 112° 5.6° 482° 1000"
Daity Maximum 8.25" 5.0" 168° 15* 723" 1500°
Jul
Y Monthly Average 6.75° 1.6° 118° 13¢ 492° 1000"
Daily Maximum 10.13" 5.0" 176" 15* 738" 1500”
August
Monthly Average &° 1.6 95° 5.6 476" 1000°
Daily Maximum 9.00" 5.0" 143° 15° 714° 1500"
September
Monthly Average 4.5" 2.9° 150' 11.8° 750" 1000”
Daily Maximum 6.75° 5.0° 225° 15° 1125° 1500"
October
Monthly Average 4" 1.6° ¢8.5° 5.6" 445" 1000°
Daily Maximum 6.00° 5.9" 148" 15* 668° 1500”
hoverher
Monthly Average é° 1.6° 132° 7.25° 465° 1000°
Daily Maximum 9.00" 5.0" 197" 15°* 698" 1500"
Cecember
Monthly Average 5.5° 1.6° i30° 7.5° 442° 1000"
Daily Maximum 8.25° 5.0° 195° 15° 663" 15007

* primary Drinking Water Standard (Safe Drinking Water Act).
Chronic Water Cuality Criteria

< Acute Water Ouality Criteria

° One-hal¥ Monthly Mean (Table 2)

* 150 percent of the Monthly Average Discharge Limitation

' Efftyent Limitation {40 C.F.R. 440.162)
NOTE: oresently, there is no specific discharge criteria for sulfate. However, 3 maximum contaminant level (MCL) for sulfate is expected to be proposed
within the mext 18 menths. This health-based MCL will become an enforceable discharge standard at that time.
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1.0 Ihtroduction

1.1 Executive Summary

In this report the U.S. Environmental Protection Agency (EPA) and the Montana Departiment
of Health and Environmental Sciences (MDHES) present the techaical support for the
application of a Technical Impracticability (TI) Waiver for the bedrock aquifer present in the
East and West Camp areas of the Butte Mine Flooding Operable Unit (BMFOU)., The
ground water Applicable or Relevant and Appropriate Requirements (ARARS) for the
bedrock aquifer include the National Primary Drinking Water Standards (40 C.F.R Part 14])
and the Montana Ground Water Quality Standards (ARM 16.20.1003). The ground water
present in the bedrock aquifer shows concentrations of arsenic. lead, cadmium, and copper at
levels exceeding MCLs and state ground water quality standards.  Although many other
metals are found in the bedrock aquifer of the TI zone at clevated levels, compared to
background, only these four exceed a primary drinking water standard.  The exceedances and
elevated concentrations arc a result of the presence of oxygen. water, and the massive source
of sulfidic minerals (i.e., the native ore) present in the bedrock, mobilization of which has
been enhanced by past mining activities (ARCO, 1994a).

The cause of the contamination within the TI zone is acid mine drainage. Acid Mine
Drainage (AMD) requires three things: water, oxygen, and a source of sultur, At this site,
the source of sulfur is the native mineralized ore, such as pyrite (iron disulfide FeS,) in the
bedrock.

The oxidation of sulfidic and mineralized ore in the presence of water, releasing the metals
to the water and lowering the pH of the water is a natural process.  Examples of naturally
occurring acid rock drainage, or ARD, can be found in the United States.  However. this
same natural process is magnified by the activities of man. such as mining: thus the term
acid mine drainage. Further, the acidic water gradually dissolves more sulfides in the
bedrock, which in turn contribute more dissolved metals and sulfate to the ground water: a
sort of "snowball" effect.

To stop or control AMD requires fimiting or climinating one of the three factors: water,
oxygen, or source material.

The bedrock aquifer within this site. the Butte Mine Flooding Operable Unit, requires a TI
waiver' because:

. From a practical standpoint, it is not feasible to use souvee removal o remediate the

This T waiver celates only to this specitic aperable unit and is not an indication of intent or policy with
respeet to any other operable unit or site. This TU waiver does notaftect the requirements of any other
federal, state, or local regulation; nor is the waiver an sllonwance to permit fuether degradistion of the
hedrock aquiter. The contamination of the hedrack aquiter at the Butte Mine Flooding Operable Unit
is o unique sitwation sod may not be analogous to any other site,
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ground water to attain the prescribed ARARs. The sheer size of the source,
calculated to be 27 billion cubic yards, would leave an open pit about 62 times larger
than the current Berkeley Pit, would eliminate the historic city of Butte, and would
have untold environmental consequences;

. Engineering controls to limit or eliminate water flow into and within the bedrock
aquifer by conventional or innovative methods on a sitc of this size and nature has
never been attempted, final ability to attain ARARs is debatable, and cost calculations
place the attempt at 7 to 10 billion dollars. The site is complicated by the
anastomotic’ nature of the mine workings. There are no less than three thousand
(3000) miles of interconnecting underground mine workings within the 6.75 mile TI
zone; :

. Lowering the ground water level in the bedrock aquifer via pumping would
exacerbae (degrade) the existing water quality by elevating acidity (lower pH) and
increasing concentrations of metals. Further, [“wering the ground water level would
perpetuate the problem as pumping only eposes more source material to oxidation
and acid generation; and

U The selected remedy proposed for the BMFOU, maintaining the Berkeley Pit as a
hydraulic sink, will effectively prevent migration of contaminated bedrock ground
water within the TI zone from impacting the Silver Bow Creek/Blacktail Creek
drainages and the associated alluvial aquifer. Similarly, ground water controls to be
implemented al the Travona Shaft will prevent off-site migration of contaminated
bedrock ground water from the West Camp to Silver Bow Creek. However, the
selected remedy for the site will not meet ARAR requirements for ground water.

All of the points and issues presented in this introduction section will be discussed further in
the Technical Impracticability Evaluation.

1.2 Site Description and History

The arca to be considered for the TI waiver is located in southwestern Montana in and near
the City of Butte (Figure 1). The TI zone (shown in Figure 2) is within the Butte mining
district in the upper Silver Bow Creek (SBC) drainage and covers an arca of approximately
6.75 square miles. There are two distinct hydrologic systems within the TI zone, the East
and West Camp systems. The West Camp system is located in the west-central portion of
the city of Butte and includes the Travona, Ophir and Emma shafts and associated
underground mine workings. The East Camp system is located in the cast-northeast portion
of the Butte mining district and consists of the Berkeley Pit and related underground mine
workings. The two systems are separated hydraulically by bulkheads installed in mine shaft
drainage levels during the Tate 1950s. However, the integrity of the bulkheads ts not known,

Anastomotic means “not without a conneetion”, With the extensive mine workings and fractures in the
TT zone, the bedrock with eespect to water is aceurately deseribed as anastomotic.,
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and they may be subject to deterioration and possibly failure (CDM FPC, 1990).

Extensive underground and open pit mining activities have been prevalent throughout the TI
zone since gold was first discovered in Butte in 1864. Underground mining began in the
1880s and by 1964, several thousand miles of underground workings had been driven into
the bedrock. Estimates of the extent of mine workings range from 3000 miles tor major
shafts, levels, and drifts, to 10,000 miles for total workings within the 6.75 square miles of
the TI zone (James, 1980). This extensive network of mine workings has created an
anastomotic condition; an analogy might be made to a heavily riddled swiss cheese. Table 1
lists the underground mines located within the Butte Mining District. When underground
mining stopped in 1982, the workings had descended to below 1500 feet above mean seal
level (ft msl)[United States Geological Survey (USGS) datum]. The surface elevation within
the TI zone ranges from about 5400 ft mls to about 6200 ft msl.

Large scale open pi. (the Berkeley Pit) mining began in 1955, When mining was
discontinued in 1982, the bottom of the pit was at an elevation of 4,265 ft msl. The total
depth of the pit from the bottom to the highest point on the rim is 1,780 feet. The pit
encompasses approximately 675 acres (1,06 square miles) and has a volume of approximately
1.18 x 10' cubic feet from the base to the rim at an elevation of 5,543 ft msl (ARCO,
1994a). The Pit would contain just under 89 billion gallons of contaminated water if allowed
to fill unregulated to this rim,

To facilitate mining activities, the naturally occurring ground water level was lowered
approximately 4,200 feet from pre-mining levels via pumping. With the cessation of active
mining in the Berkeley Pit in 1982, the pumping system ceased operating and the
underground mines and the Berkeley Pit began to flood. The presence of water in the mine
workings during and after mining, in combination with the oxidation of the naturaily
occurring sulfide minerals has resulted in generation of acidic solutions and the releasing of
metals and sulfate into the bedrock aquifer. It the two hydrologic systems (minc workings
and pit) were allowed to flood, recovering to natural pre-mining conditions without
regulatory intervention, there would be a release of the contaminated waters (AMD) from the
TI zone and into Silver Bow Creek and the Butte alluvial aquifer., However, the selected
remedy will permanently manage water levels in the two systems, with the focus being the
Berkeley Pit maintained as a sink for the AMD.



2.0 Evaluation of Technical Impracticability

In accordance with CERCLA Section 121(d)(4)(C) and the National Contingency Plan, 40
CFR §300.430(H(DEN(CH3). EPA may select a remedial action that does not atrain an
ARAR if compliance with that ARAR is technically impracticable from an engineering

" perspective,  This section presents an evaluation of the components for a TI waiver in
accordance with "Guidance for Evaluating the Technical Impracticability of Ground Water
Restoration" (EPA, 1993).

2.1 Waiver of Ground Water ARARs

The ground water Applicable or Relevant and Appropriate Requirements (ARARs) for the
bedrock aquifer iiclude the National Primary Drinking Water Standards (40 C.F.R. Part
141) and the Montana Ground Water Quality Standards (ARM 16.20.1003). Within the TI
zone. these ARARs are waived for the following constituents: arsenic. cadmium, lead,
copper, and sulfate if a primary MCL is established for sulfate. These are the only site-
related ground-water contaminants that exceed ARARs. Table 2 lists the metal constituents
for which the ARAR waiver is invoked, along with the applicable water quality standard.
Table 2 also gives the mean and highest value of water quality data for other clevated
constituents within the shafts (mine workings) and bedrock monitoring wells (fracture zone)
of the TT arca.

In cases where it is not practicable to return usable ground water to its beaeficial uses within
a time frame that is reasonable given the particular circumstances of a site, EPA expects to
a) prevent migration of contaminated water from the TI zone, b) prevent exposure to
contaminated ground water within the TI zone, and ¢) evaluate further risk reduction (40
C.F.R § 300.430 (a) (1) (iii) (F)). Because it is not technically practicable trom an
engineering perspective to attain these groundwater quality standards in the designated arca
within the bedrock aquifer. a waiver is invoked for these ground water ARARs.

2.2 Definition of Technical Impracticability Zone

The horizontal extent of the TI zone is defined primarily by the extent of underground mine
workings and/or extent of documented influence of mine workings on the bedrock aquifer.
The vertical extent of the TT zone is defined by the elevation of the lowest underground mine
workings which has been determined to be approximately 1500 £t msl (AIME, 1968).
Additionally, the TI zone represents the outer boundary of the arcats) within the cone of
influence of the historically dewatered East and West Camp hydrologic systems (see Section
L.

The arca to be included in the bedrock aquifer TT zone is shown in Figure 2. This area
represents the potential contaminited bedrock aquifer and encompasses the arca of
underground mine workings.  However, major landmarks (roads) were utitized 1o assist in
the subsequent institutional controls that will follow a TT waiver. This arca covers both the
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East and West Camp areas of the Butte Mining District, and is approximately 6.75 square
miles in arca.

2.3 Site Description and Conceptual Model

2.3.1 Geology and Hydrogeology

To develop a site conceptual model of the bedrock aquifer, three topics require consideration
to evaluate this TI waiver: the geology, hydrogeology, and mining’s impact on the bedrock
aquifer.

2.3.1.1 Geology of the Bedrock Aquifer

The Butte area is underlain by igneous rocks of the Boulder Batholith, which consists
primarily of quartz monzonite that has been intruded by rhyolite and porphyry dikes (AIME,
1968). This bedrock contains disseminated ore vein deposits of copper and other metals.,
primarily in sulfide form. The area was and continues to be of interest o the mining
industry.

The bedrock can be subdivided into a weathered zone and a competent bedrock zone,
Weathered bedrock is native ore that has oxidized in place over geologic tine and is
"tncapable” of producing an acid rock drainage. Where present, the weathered bedrock is
100 to 200 feet thick and consists of clay interspersed with 1 to 10 inch fragments of
monzonite. Frequently, the weathered bedrock functions as a confining layer, limiting water
and oxygen movement between the alluvium and the deeper competent bedrock, The
competent bedrock consists of unoxidized quartz monzonite and is encountered in the TI zone
at depths ranging from 250 to more than 750 feet below the ground surface as documented
by logs of diamond drill holes (DDHs), mine shafts, and monitoring wells installed as part of
the Remedial Investigation (RI) (ARCO, 1994a).

There is limited alluvial material within the TT zone.  What alluvial material there is in the
TI zone is confined to the castern and southeastern region of the Berkeley Pit. This is the
historic flood channel of Silver Bow Creek, pre-Berkeley Pit, North and west of the
Berkeley Pit, only very thin deposits of alluvial material can be found; frequently it is non-
existent,

2.3.1.2 Hydrogeology of the Bedrock Aquifer
The flow of water within the TI zone is dependent on the extent of mine workings associated

with any portion of the arca.  Flow within the arca west ot the Berkeley Pit, especially those
areas associated with the Kelley Mine workings which are connected to the Berkeley Pit. is
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best characterized by a pipe rnetwork model (Ralston, 1994). Pipe network models are
typically used to evaluate water distribution systems for cities and plants. These models use
the length and size of pipes and friction factors to relate flow rates to water pressure and
friction losses. Application of a network model to the mine workings best simulated
experimental data (Ralston, 1994). Areas with less workings and/or caving of workings,
plus the remainder of the TI zone, have flow best characterized by a fractured media model.
Ground water within the TI zone is primarily stored within fractures. However, the
thousands of miles of open and caved underground workings increase the amount of aquifer
storage by about 13 percent.

Based on geophysical logging data, localized fracture zones within the competent bedrock
extend at least as deep as 350 teet below the weathered/competent bedrock interface
(Canonie, 1992). These fractures contain ground water, most of which is encountered in the
upper 1000 feet of the bedrock. The yield of water from bedrock wells ranges from less
than 1 to more than 50 gpm (CDM FPC, 1990). The equivalent fracture porosity of the
bedrock aquifer is estimated to be 1 percent (ARCO, 1994a). Previous investigations at the
site calculated a fracture porosity for the bedrock in . shallow and highly fractured area of 5
percent (Metesch, 1990). This value represents an upper limit tor the site, The TT zone, as
a general description, is best characterized as a large fractured crystalline system. Literature
citations for fractured crystalline rock (in the range of | percent porosity) were used as a
reasonable value for the site.

Hydraulic properties of the bedrock aquifer were determined from rising-head and constant
discharge tests (see Section 6.4 of RI (ARCO, 1994a) for complete discussion of bedrock
aquifer characterization). The rising-head test data (seven wells tested) showed that
hydraulic conductivity values range from 7.1 x 10® to 3.46 x 10 centimeters per second
(cm/sec) with an average of 1.34 x 10” cm/sec. Aquifer transmissivity, as estimated from
constant discharge test data, ranges from 9.9 gallons per day per foot (gpd/ft) to 99.0 gpd/ft.

As discussed in Section 2.3.1.1, the alluvium in the TI zone is essentially limited to an arca
east and southeast of the Berkeley Pit. A complete characterization of the alluvial aquifer
can be found in Section 7.4 of the RI (ARCQ, 1994a). The primary direction of ground
water flow in the alluvial aquiter is southwest of the Leach Pads Areca (northeast of the Pit)
and then west towards the Berkeley Pit (see Figure 3). A ground water divide exists in the
alluvial aquifer south of the Berkeley Pit. North of the divide, ground water tlows towards
the Berkeley Pit, A numerical ground water flow model developed for the RI (Section 11)
indicates that this pattern of ground water flow will continue even as the water in the
Berkeley Pit approaches 5410 ft msl (sce Section 2.3.3.2 for significance of this clevation).

2.3.1.3 Mining’s Impact on the Bedrock Aquifer

To facilitate underground and open pit mining the bedrock aquiter was dewatered vi
pumping. In addition to temporal dewatering, mining activittes resulted in the excavation of
no less than 3,000 miles (James, 1968) of underground workings in the bedrock, This has
resulted in an extensive network ol drainage galleries and condutts and has significantly
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elevated the storage capacity of the bedrock aquifer throughout the TI zone (over 900 million
cubic feet or 6.8 billion gallons (Stephenson, 1994)).

Figures 4 and 5 show the underground mine workings in plan view and cross section,
respectively.  As shown on Figure 4 the underground mine network is mote extensive in the
East Camp than in the West Camp. As shown on Figure 5. several of the mine shafts and
drifts directly intersect the Berkeley Pit. Thus, the hydraulic connection between the pit and
the bedrock aquifer consists of both the mine workings network and to a lesser degree by the
bedrock fracture system.

Prior to bedrock aquifer dewatering, the regional ground water tlow in the bedrock was
approximately from north to south with discharge to alluvium along Silver Bow Creek
(SBC). Mine dewatering created a large cone of depression in the original potentiometric
surface.  When mining and dewatering operations ceased in 1982, the ground water began
rising toward its premining equilibrium condition. .

The influence of the underground workings on the hiraulic conditions within the bedrock
aquifer can be seen by comparing the extent of underground workings (Figure 4) with the
current configuration of the bedrock aquifer potentiometric surtace as shown in Figure 6.
Comparison of these figures shows that a hydraulic cone of depression is centered about the
Berkeley Pit which is acting as a hydraulic sink. The shape of the cone of depression is
clongated over the arca containing underground workings, retlecting hydraulic influence
(drainage) of the workings.

2.3.2 Source, Volume, and Quality of Ground Water

2.3.2.1 Ground Water and Contamination Sources

The source of water in the TI area is shown in Figure 7. The Inflow Control Investigation
of the RI found that the average rate of flooding to the Berkeley Pit is about 5 million
gallons per day (mgd) (ARCO, 1994a). Inflow to the Berkeley Pit from all surface water
flows averages 1.68 mgd, the majority of which comes from the Horseshoe Bend area.
Alluvium contributes 0.58 mgd. The bedrock aquifer accounts for 2.49 mgd of the inflow
(49%). The origin of this bedrock inflow water is predominately precipitation/runoff and is
the natural recovery of a dewatered system. A 0.30 mgd component of inflow to the
Berkeley Pit is a combination of direct precipitation, adjacent runoff, and evaporation.

The source of contamination to the ground water in the bedrock aquiter is sulfidic and

mineralized rocks (i.e.. natural ore). This source is the massive ore body within the TI zone
and the source produces contaminants when oxygen and water are available.  The volume of
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the source is estimated to be approximately 736 billion cubic feet® or about 27 billion cubic
yards. However, due to current and progressing flooding of the underground workings with
water (natural inundation or flooding), the source of comtaminants is gradually being removed
as a source. As oxygen in the water has been consumed by AMD reactions, the water is
"oxygen poor" and AMD reactions are greatly slowed, i.¢., the source is removed from
AMD production,

2.3.2.2 Ground Water Volume

Ground water in or hydraulically connected to the bedrock aquifer is present in three storage
systems which are interconnected throughout the area of the TI zone and cover an area of
6.75 square miles,

* The first storage system is the Berkeley Pit which. as of July 1994 (ARCO, 19944a),
contains about 24 billion gallons of impacted water. The Berkeley Pit is approximately
5.280 feet wide and 1,780 feet deep at its deepest point. The arca of the pit is approximately
675 acres or 1.06 square miles. Based on the pit dimensions. the volume of water contained
within the pit at the CWL of 5,410 ft msl is estimated to be 04 billion gallons (ARCQ,
19944a).

* The second storage system consists of underground openings from past mining. Mining
within the TI zone has resulted in approximately 3.000 miles of workings (James, 1968)
which are documented or assumed to be connected with the Berkeley Pit. The volume of
ground water which may be present in old mine workings is assessed to be approximately 6.8
billion gallons (Stephenson, 1994).

o The third storage system is the ground water in fractures throughout the arca of TI zone.
The bedrock within the TI zone is highly fractured and jointed as a result of ore-body
formation, weathering, and mining-induced fracturing and caving. The total volume of
ground water contained in the fractured portion of the bedrock aquifer can be estimated by
taking the total bedrock aquifer volume within the TI zone, subtracting the estimated volume
of underground workings and the Berkeley Pit, and multiplying the result by an average
fracture porosity.  Considering that the TI zone encompasses 6.75 square miles (Figure 2),
with a fracture porosity of the bedrock of I percent (ARCO. 1994a) and a lower boundary of
TI zone of 1,500 ft msl, the volume of water stored in fractures is approximately 54.3 billion
gallons.

A comparison of volumes of ground water present in the three storage systems in the bedrock
aquifer is shown in Figure 8. The calculations of the bedrock aquifer volume contained
within the TI zone bedrock aquifer are presented in Appendix A, The total volume of
ground water stored in the bedrock aquifer in natural or man-made features within the arca

The volume of souree b been estimated by: [Volume in UL zone] - [ Volume of sodergrounnd workings]
- [Volume of Berkeley i) - [Volume of ractures in bedrock], Volume of TE zone was estimated as
surtiee aren (0,75 s miles) times depth (4000 feet). See Atachment 1 for complete caleulations,

T1-8



for which the TI waiver is granted is approximately 125 billion gallons.

2.3.2.3 Ground Water Quality

The ground water present within the bedrock aquifer displays a different chemical makeup
depending on the storage system in which the water is present. Table 2 summarizes the
range of concentrations for the four constituents (arsenic, cadmium, copper, and lead) for
which the ARAR waiver is being sought. Table 2 also gives the mean and highest value of
water quality data of other elevated constituents within the shafts (mine workings) and
bedrock monitoring wells (fracture zone). Figure 9 presents location specific water quality
data for the bedrock monitoring wells, mine shafts, and the Berkeley Pit.

As shown in Table 2, water quality of the Berkeley Pit shows high levels of all the
constituents. The water qualit; within the pit is a result of inflow from the bedrock aquifer,
the alluvial aquifer, surface run-off, and discharge of mill process water (tailings slurry
water occasionally discharged to the Berkeley Pit . s the result of tailings pipeline failure).
Surface inflow (i.e., Horseshoe Bend water) has a chemical makeup very similar to Berkeley
Pit Water. As presented previously, this inflow component accounts tor one-third of the
current inflow (historically, over 45%) to the Berkeley Pit. The quality of water in the
Berkeley Pit does not show an improving trend based on five sampling events from 1984 to
1991 (ARCO, 1994a).

The quality of the ground water present in the underground workings (shafts) within the TI
zone also show elevated concentrations of constituents (see Table 2). Ground water quality
present in the underground workings has been determined from samples taken from 12 shatts
(ARCO, 1994a). The quality ot ground water stored in mine workings shows a trend of
improving water quality. For example, the concentration of copper in the pumped waters
from several mines (in the early 1960s) varied between 155 milligrams per liter (mg/L.) and
592 mg/L; average of 363 mg/L.. The RI showed copper concentrations ranging from a
minimum of 0.24 mg/L (Anselmo Mine shaft), to 0.965 mg/L (Steward Minc shaft), to 1.28
mg/L (Granite Mtn, Mine shaft). The improvement is due to the fact that Tooding of the
workings is restricting the amount of oxygen conlacting the mineralized portion of the
bedrock thus preventing the continued generation of acid mine drainage.

The ground water quality of the fractured bedrock as determined from bedrock monitoring
wells shows low concentrations of the four constituents with few exceedances.  Ground water
quality trends in the fractured bedrock have been determined from samples taken from
bedrock monitoring wells during RI (ARCO, 1994a). Note, these bedrock monitoring welis
are located away from mine workings and frequently are on the outer boundary of the TI
zone,  Although these wells indicate a cleaner water than that which would be tfound closer
to the Berkeley Pit, a well placed in this arca and having sufficient production capacity,
could be expected to pull contaminants towards the well. The systems (Berkeley Pit, mine
workings, and fractures) are connected to each other within the TI zone,
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2.3.3 Contaminant Transport Pathways

For contaminants to be transported from the TI zone into the Butte alluvial aquifer and Silver
Bow Creek drainage. two conditions must be met. First - a connection {pathway) between
the TI zone and the Butte alluvial aquiter and Silver Bow Creck drainage must exist.  This
condition exists for the bedrock aquifer and alluvial aquifer. Second - a hydraulic gradient
must exist to facilitate ground water flow out of the bedrock aquifer and into the alluvial
aquifer. For the bedrock aquifer within the TT waiver arca this condition is not met at
present and will not be met in the future because of proposed ground water level controls.,
which will preclude any movement of contaminated bedrock ground water to areas outside of
the TT waiver zone. See Section 2.5, Alternative Remediation Strategy, for a summary of
the selected remedy.

2.3.3.1 Current Hydraulic Control

Under current conditions. the bedrock aquifer grouna water in East and West Camp does not
migrate beyond the boundaries of the TI zone because the Berkeley Pit is acting as a
hydraulic sink. A map showing positioning of the water levels in the bedrock aquifer in the
East Camp demonstrating tlow into the Berkeley Pit is shown in Figure 6. Figure S presents
a cross-section showing the current ground water flow conditions into the pit.

2.3.3.2 Future Hydraulic Control

East Camp System

In the development and negotiations of the Administrative Order on Consent [Docket No,
CERCLA VIII-90-09 (EPA, 1990)] (AOC) for the BMFOU RI/FS the potentially responsible
parties (PRPs) agreed to maintain the water level in the Berkeley Pit/East Camp system
below a preliminary Critical Water Level (CWL) of 5,410 ft msl.  This clevation
corresponds Lo the lowest documented occurrence of ground water in the altuvial aquifer of
the Summit Valley (i.e., the alluvial valley south and southwest of the Berkeley Pit).
Consequently, maintaining this level will prevent any future migration of water {rom the
Berkeley Pit into the Silver Bow Creek. the Metro Storm Drain and Blacktail Creek.  EPA
and MDHES have determined that the CWE will be protective of the alluvial aquifer and
surface flows, However, to ensure that »o inward gradient is maintained within the bedrock
aquifer, monitoring of future water lever, will be conducted.  As illustrated in Figure S,
maintaining the ground water below the CWL will ensure that a hydraulic gradient toward
the Berkeley Pit in the bedrock aquifer exists over the East Camp section of the TI zone,

West Camp System
Water levels in the bedrock aquiter in the West Camp are significantly higher than those in
the East Camp (approximately 5,420 10 msl vs 5,000 ft msl based on July 1994 data,

respectively). This difference is the result of hydraulic separation of these two sections by a
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system of bulkheads in the mine workings. The approximate locations of the bulkheads are
shown in Figure 4. In the future, the water levels will be controlled, utilizing the Travona
Shaft as the control/pumping location. at or below a level of 5.435.6 ft msl (EPA. 1990).

2.4 Bedrock Aquifer Remediation Potential

This section presents an evaluation of the remediation potential of the bedrock aquifer, The
remediation potential of the bedrock aquifer is addressed in terms of the nature and extent of
ground water with concentrations of contaminants exceeding ARARs, and the applicable
conventional and innovative remedial technologies. Four technologies are evaluated: pump-
and-treat, inundation, grouting, and injection of acid neutralizing fluids.

The results of the evaluation indicate that it is technically impracticable to remediate the
bedrock aquifer n the TI zone. However, mandated ground water controls will be
implemented that will prevent oft-site migration and impact to the Silver Bow
Creek/Blacktail Creek drainages and the associate | alluvial aquifer (see Section 2.5).

2.4.1 Source Control Measures

As described in Section 2.3.2 the occurrence of metals in the bedrock water is a result of
geochemical reactions with the metal sulfides present within the naturally mineralized veins
of the bedrock. Therefore. the source of metals and sulfate loading to the bedrock aquifer
within the TI zone is the highly mineralized bedrock which is exposed to oxygen and water.
This source volume has been estimated to be 736 billion cubic feet and cannot be removed or
contained. Removal would leave an open pit about 62 times larger than the current Berkeley
Pit, would eliminate the historic city of Butte, and would have untold environmental
consequences.

2.4.2 Remediation Potential Evaluation

This section presents an evaluation of the remediation potential for the bedrock aquifer,
based on current knowledge of technologies for ground water remediation at mine sites.
Four methods were evaluated as potential remediation technigques,  They are: pump-and-treat,
inundation, grouting. and injection of ucid neutralizing fuids.  Ability to meet ARARs,
specifically groundwater ARARs, is also evaluated.

2.4.2.1 Pump-and-Treat

Pump-and-treat systems for remediation of AMI at a mine site, although capable of
extracting contaminated ground water from the bedrock aquifer, would not enable cleanup of
the ground wat r in the bedrock aquiter. Pump-and-treat systems would reverse the
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currently observed improving trend (see Section 2.3.2.3) in the quality of the ground water
in the bedrock. Lowering of the water level will reintroduce oxygen to the bedrock.
reexposing the sulfide ore to oxidation, generating acid and thereby raising the concentrations
of metals in the bedrock aquifer within the TI zone. The consequences of this fact are
greater cost in treatment plant operation (i.e.. increased reagent cost to treat the more grossly
contaminated water), extended time to completely oxidize all sulfidic and mincralized-ore,
greater votumes of sludge from the treatment plant with its associated handling cost and
environmental impact, and loss of ore-body for future, albeit a fow potential for this site,
extraction of metals.

Finally, a pump-and-treat system would not meet ARARs for groundwater remaining in the
TI zone. As discussed previously, pump-and-treat actually degrades the quality of the
groundwater.

2.4.2.2 Inundation

Inundation, or flooding, is the only generally accepled method applicable to this sitwation of
abating acid generation of the material containing pyrite (Kleinmann, 1991). Research by
Watzlaf (1992) indicated that maintaining pyritic coal refuse under water virtually stops
pyrite oxidation. In fact, mine waste with 10 percent pyrite placed under water did not form
acidity, aluminum, iron, and sulfate contamination,

According to Watzlaf (1992). the metals mining industry has had success using under-water
disposal of pyritic wastes. as discussed by Ritcey (1991), Balins ct al. (1991), Rescan
Environmental Services Limited (1990) and Bell (1987). Watzlaf (1992) quotes from Bell
(1987) that "at the current time, the only practical and proven long-term approach to
controlling the formation of acid in sulphide tailings is to limit the availability of oxygen as a
reactant by maintaining the waste in a saturated or submerged condition”. The authors
acknowledged the use of capping as a remediation technique. However, they concluded thin
the long term maintenance of capping technology make it less attractive as a closure or
remediation technique when compared to water closure.

Because of the demonstrated success of subaqueous disposal of pyritic mine waste,
inundation is considered the best available technology economically achievable for new mine
development in Quebec, Canada (Filion et al., 1994) and for dealing with mine wastes from
uranium mines in eastern Germany (Feasby et al, 1994). Sulfidic tailings and waste rock at
a zinc-copper mine in Sweden were also decommissioned by Tooding (Broman and
Goransson, 1994). Flooding was considered to be the safest and most etfective option for
the mine.

Although current flooding is reducing contaminant concentrations in deep bedrock

groundwater (see Section 2.3.2.3). the selected remedy may not meet ARARs for
groundwater within a reasonable timeframe.
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2.4.2.3 Grouting

To be effective, grouting of the bedrock would have to seal. at a minimum, the entire
underground workings contained within the TI zone. This is due to the highly
interconnecting nature of the site. There are no less than three thousand (3000) miles of
underground mine workings within the 6.75 square mile TI zone. The volume of grout
needed to seal the underground mine workings is estimated to be a minimum of 6.8 billion
gallons. For comparison, this volume ot grout is over seven times the volume of concrete
used to construct the Hoover Dam in Nevada.

Grouting does have the potential of meeting ARARs for the bedrock aquifer.  Grouting has
been used successfully at other mine sites outside of the U.S.. but on a smaller scale.

2.4.2.4 Injection of Acid Neutralizing Fluids

Injection of acid neutralizing fluids involves injecting an alkaline solution through boreholes
from the surface into the target area producing AMD. Previous studies suggest that addition
of alkalinity to underground mine pools may have the potential to neutralize stored acidity,
precipitate metals from solution, and reduce further pyrite oxidation. Also, since the
precipitates from and remain in situ, the problem of sludge disposal would be less severe.,

The Burcau of Mines (Aljoe and Hawkins. 1993) has experimented with injection of alkaline
tluids into the subsurface to ncutralize acidic discharges trom abandoned coal mines.
Application was down borcholes into tlooded mine pools. However, this method has had
little success at abandoned tlooded or tlooding sites, and its general application to a large
scale site is questionable. Problems associated with this method include: inefficient mixing
of the acid neutralizing agent and the ground water, surface coatings of iron hydroxides on
the acid neutralizing agent which would inhibit neutralizing reactions, inability to completely
access the underground workings, and difticulty in controlling flow of injection tluids in the
fracture and mine working zones. This latter aspect affects cost by doubling the aumber of
wells required to achieve adequate distribution of neutralizing fluid.

This method has, in theory, the potential to meet ARARs. However, this method has had
limited success at smalier sites; its applicability at such a large site as this project makes the
chances for meeting ARARs questionable.

2.4.3 Cost Consideration

2.4.3.1 Pump-and-Treat

In response to public comments on the proposcd plan. the cost of pumping the Berkeley Pit
"dry” (over an eleven year period) was caleulated and ranged from $3-46 million to $462
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million*.

2.4.3.2 Inundation

- Cost calculations for inundating the bedrock system under several tlow conditions can be
found in the FS (ARCO, 1994b). The no action alternative (uncontrotled tlooding) and flow
alternatives with and without active mining at the site were calculated. Cost ranged tfrom
$27 million to $213 million. Accelerated flooding cost were not calculated but should fall
within the lower end of this range. The selected remedy may be considered an inundation
program but the selected remedy controls the rate of inundation (i.e., "controls flooding").

Cost used for the purpose of this TI evaluation represents the selected alternative cost which
are $41.8 million or $52.8 million depending on location of sludge disposal, i.c.. into the
Berkeley Pit or into a constructed repository located elsewhere in the active mine area,

2.4.3.3 Grouting

The assumptions made to estimmate the cost of complete grouting of the underground workings
in an attempt to abate the source of contamination to the bedrock aquiter are:

1) To deliver grout to the underground workings, 5 grout borings per acre would be drilled
1o an average depth of 2,500 feet below the ground surface. Over the arca of the TT zone
(6.75 square miles) the total lincar tfootage that would need to be drilled would be over 54
ntillion feet and represents 21,600 drill holes (six inch diameter). Assuming an average cost
of drilling to be $100 per toot for the first 1000 feet of drilling and $50 per foot for the
remainder’, the total cost of drilling the grout borings will be approximately $3.78 billion.

2) The total volume of grout needed to completely fill the underground workings void space

is, at a minimum, approximately 920 million cubic teet (21,000 holes X 6 inches per hole X
2,500 feet per hole] + volume of mine workings). The cost of the grout® to fill this void is

estimated to be $2.2 to $3.0 billion,

4 Cost caleulations were based on FS (ARCO. 1994h) values for treatment plant capital costs and
aperation and muintenance costs, Pumping the Berkeley Pit “dey” in U] years with sludge disposal inte
the Pit had a associated cost of 346 million to $388 million. Sludge disposal on an onsite tacility had
an associnted cange of $412 million to $462 million,

s Cost estimates are based on price quotes by local drilling conteactor who installed hedrock monitoring,
wells as part of the REand who has extensive experience in drilling deep bedrock wells ut the site.

]

Cust of grout is based on a $2.40 per cubic foot tor cement-hased prout and $3.25 for clay based grout,
The latter is 8 price quote from a contractor supplying grout at 36,50 per cubie foot for a Montana
AMD remedintion project. The supplier stated that for a project requirving, such o large amount of
grout, the cost per cubic yard would be reduced by Bty perceat (50%).
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3) A water treatment plant to treat the displaced mine drainage would cost $20.3 million.
based on the parameters used for the Feasibility Study (FS) (ARCO, 1994b).

4) Water treatment would operate for 8 years at a rate of 6.8 MGD. The O&M cost of
treatment and sludge disposal would be estimated at $113.3 miflion (ARCO, 1994b).

5) The ground water displaced by the grout would be pumped from 10 existing mine shafts,
The cost of refurbishing the [0 shafts for ground water extraction is estimated to be $162.5
million.

6) The annual O&M cost for pumping the 10 shafts is assumed to be 15 percent of the
capital cost. For a period of 8 years. this O&M would amount to $195.0 million.

7y Contingencics for grouting are assumed to be 30 percent of the total cost. The
contingencies amount to $2 bitlion to $2.3 billion,

In summary. the cost of grouting the underground workings is estimated to be $9 billion (+
$.5 billion).

2.4.3.4 Injection of Acid Neutralizing Fluids

In order to estimate the cost of injecting acid neutralization fluids 1o remediate the bedrock
aquifer in an attempt to attain ARARs, the following assumptions were made:

1) To deliver acid neutralizing tluids to the underground workings. 10 injection borings per
acre would be drilled to an average depth of 2,500 tect below the ground surface. Over the
arca of the TI zone (6.75 square miles) the total linear footage that would need to be drilled
would be over 108 miflion feet. Assuming an average cost of drilling to be $100 per foot for
the first 1000 feet of drilling and $50 per foot for the remainder. the total cost of drilling the
grout borings will be approximately $7.56 billion.

2) Assuming lime and barium oxide would be needed to neutralize the acidic ground water
and to precipitate metals, the total amount of lime and barium oxide to treat the bedrock
aquifer ground water within the TT zone is estimated to be 17.8 million tons, at a cost of
$1.1 billion.

3) A water treatment plant to treat the displaced mine drainage during injection would cost
$20.3 million based on the parvmeters used in the FS (ARCO, 1994b).

4y Water treatment would operate for 8 years at a rate of 6.8 MGD. The O&M cost of
treatment and sludge disposal would be $113.3 million (ARCO, [994b).

5) The ground water displaced by injection would be pumped from 10 existing mine shalts,

The cost of refurbishing the 10 shafts for ground water extraction is estimated to be $162.5
million.
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6) The annual O&M cost for pumping the 10 shafts is assumed to be 15 percent of the
capital cost. For a period of § years, this O&M would amount to $195.0 million.

7) Contingencies for injection are assumed to be 30 percent of the total cost. The
contingencies amount to $2.6 billion.

In swmmary, the cost of injecting acid neutralization fluids is estimated to be $11.8 billion.

2.5 Alternative Remediation Strategy

In cases where it is not practicable to return usable ground water to its beneficial uses within
a time frame that is reasonable given the particular circumstances of a site. EPA expects to
a) prevent migration of contaminated water from the TI zone, b) prevent exposure 10
contaminated ground water within the TI zone, and ¢) evaluate further risk reduction (40
CFR §300.430(a)(1)(iii)(F)). Because it is not technically practicable from an engincering
perspective to attain these groundwater quality stanc ards in the designated area within the
bedrock aquifer, a waiver is invoked in the Record of Decision for the ground water ARARs.

The selected remedy consists of inundation of the mine workings along with other measures,
as outlined below., However, the selected remedy controls the rate of inundation (controlled
flooding). The remedy sclected for this OU will protect human health and the environment,
and will meet the NCP expectations for non-ARAR-compliant remedies as outlined in ()
through (c) above,

The selected remedy also provides the greatest balance of tradeoffs among the nine remedy
selection criteria, as discussed in the FS (and the ROD?). The major components of the
selected remedy are provided below:

1 Inflow Control: The remedy requires immediate control and treatment of surface
water as well as immediate control and treatment of subsurface flow in the cast
alluvial aquifer. This action will slow the present rate of Berkeley Pit flooding by
over 40% . The selected remedy also requires diversion of clean flows, presently used
by current mining operation, around the Pit once mining is discontinued.

2) Water Levels: The renedy does not allow water levels to rise in the Berkeley
Pit/East Camp system and the Travona/West Camp system above the established
levels of 5410 and 5435 1t msl, respectively.  EPA and the State believe these are
fevels at which human health and the environment will be protected,

J) Water Treatment Technology and Sludge Generation/Disposals  Acration with
two-stage hydroxide precipitation and reverse osmosis (i necessary) has been chosen
as the treatment technology for this action.  Any sludge disposal repository wilh meet
Montana solid waste regulations.  The declaration portion of the ROD directs disposal
of sludge in a repository in the mine arca or in the Berkeley Pit. However, the
selected treatment technology must be reevaluated when the water in the Berkeley
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4)

3)

b)

7

8)

9)

10)

D]

Pit/East Camp system reaches 5260 ft msl. The agencies remain flexible in the use of
other technologies proposed jointly by the responsible parties and developers of
technology, if it meets stream discharge standards. For a complete discussion of the
water treatment technology and sludge generation/disposal issue. see the declaration
and decision portions of ROD. ’

Construction of the Water Treatment Facility: Design will begin no less than cight
years prior to the projected date when the Berkeley Pit/East Camp system could reach
the critical water level. The facility will be completed four years prior to reaching
that level.

Performance Standards: The design, construction. operation and maintenance of the
water treatment and sludge disposal facility will be approved and monitored by EPA
and the State. Discharged water will meet State water quality standards.  Sludge
disposal acti ities will meet state and federal solid waste disposal regulations.

Comprehensive Water Monitoring Program: This wiil be used to track water
clevation and quality in the TT zone. The data will be used to ensure that a water
treatment facility is in place and operating before reaching the critical water levels.
The agencies will produce yearly written reports with the collected data and updated
predictions of when the critical water levels will be reached. Every three years the
agencies will review the entire monitoring program and make adjustments.

Dam Stability: The selected remedy provides monitoring and design criteria tor the
Yankee Doodle Tailings Pond to ensure that the dam doces not tail,

rroundwater Use Restrictions: Institutional controls will be employed to ensure
that there is no inappropriate use of contaminated bedrock groundwater.

Travona/West Camp System Water: EPA took action in 1988 to control the water
level of this system by pumping and treating Travona Shaft water. This remedy is
still appropriate, and is integrated into the Mine Flooding selected remedy.

Flexibility: There is flexibility in the way surface water inflow is controlled, the
method used to treat contaminated water, the bedrock water withdrawal point, and the
use of collected and/or treated water,

Five Year Review: Since hazardous substances will remain on site at levels above
those that would altow unlimited use and unvestricted exposure, the remedy will be
reviewed no ess often than every five years after initiation of the remedial action,
EPA and the State retain authority, under applicable federal and state law, to establish
lower water levels, or take other actions as necessary to deal with unanticipated
threats to human health and the environment.

The monitoring program is comprised of 13 bedrock monitortng wells (9 existing and 4
new), eight mine shatts, 15 existing wells completed in bedrock, and the Berkeley Pit, fora
total of 37 bedrock monitoring locations.  Also, there is over ten years of water level data
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for many of these locations plus additional water-level data is being added monthly to the
data base (see Figure 10 for monitoring point locations). The monitoring program has an
extensive data base on water chemistry with additional water quality data to be collected.
The selected remedy requires a three year review of the program. retaining flexibility to
adjust the program as needed. The current monitoring network (with the addition of new
monitoring wells in the West Camp and the flexibility to require additional wells if needed)
will assure the agencies and the public that ground water 1low towards the Berkeley Pit/East
Camp will be maintained.
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3.0 Conclusions

Attainment of ARARs in the bedrock aquifer within the TI zone is technically impracticable
from an engineering perspective. The principal reasons for this are: 1) the extremely large
horizontal and vertical extent of the contamination problem: 2) the potentially applicable
remediation technologies are not proven in conditions similar to this site; and 3) even if one
of the potentially applicable technologies were used, the cost of remediation would be
inordinately high. Additional clarification and conclusions are provided below. Table 3
summarizes and provides a comparison of the four remediation techniques evaluated in
Scction 2.4 above.

o It is infeasible to remove the contamination sources. Removal of the source, which
consists of approximately 34 billion cubic yards of partially mined-out bedrock, would
leave an open pit approximately 68 times larger than the current Berkeley Pit and
would eliminate the historic city of Butte;

. Implementation of pump-and-treat methods will cause progressive deterioration ot the
ground water quality and reverse the currently observable trends of improving
bedrock ground water quality by exposing more source material to oxygen;

. The ability to effectively deliver grout or acid neutralizing fluids to the subsurface is
very uncertain from an engineering standpoint due to the extremely large extent of
underground workings and the improbability of reaching all of the mine workings;

. Both grouting of the underground workings and injection of acid neutralizing fluids
are prohibitively expensive methods given the conditions at the site (estimated at $9
$11.8 billion, respectively);

. The volume of contaminated ground water comained within the bedrock aquiter of the
TI arca (Figure 2) is approximately 125 billion gallons.  Environmental and economic
effects of treatment of such a volume of ground water are not possible to predict;

. Inundation of the bedrock aquifer with control of migration is the only reliable and
available means to control and improve the quality of the bedrock ground water
within the TI zone. However, the selected remedy, considered to be an inundation
program, will not meet ground water ARARS.

i Since hazardous substances will remain on site ot fevels above those that would allow
unlimited use and unrestricted exposure, the remedy will be reviewed no less often
than every five years after initiation of the remedial action.  EPA and the State retain
authority, under applicable federal and state law, to establish lower water levels, or
take other actions as necessary o deal with unanticipated threats 1o human health and
the environment.
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Table 1
Butte Mines within the Butte Mining District

Adventure East Colusa Maria Rescue
Alexander East Grayrock Marie Louise Rialto

Alex Scott Edith May Martha Robert Emmet
Alice Ella Clark Mayflower Rocker
Alisbury Ella Ophir Michael Devitt Rock Island
Allie Brown Elm Orlu Midnite Rockwell
Amapore Emma Mill Site Rooney

Amy Silversmith Estrella Milwaukee Ryan

Annie and Ida Excelsior Minnie Healy St. Clair
Anselmo Flag Minnie Irvin St. Lawrence
Argonaut Fraction Minnie Jane Samantha
Atlantic Free-for-all Missoula Saukie East
Aurora Gabriella Modoc Saukie West
Ausania Gagnon Molly Murphy Silver Bow
Avery Gambetta Moonlight Silver Buillon
Badger Gem Moose Silver Chief
Badger State Gemania Moming Star Silver Lick
Balaklava Glangarry Moulton Silver Smith
Belk Goldsmith Mountain Central Sister
Belcher Grabella Mountain Chief Smoke House
Bell Granite Mountain Mountain Flag Snowball
Belle of Butte Gray Eagle Mountain Rose Snow Drift
Bellona Gray Rock East Mountain View Sooner
Belmont Gray Rock West Nellie Speculator
Berkeley Great Republic Nettie Star West
Black Chief Greenleaf Neversweat Steward
Black Rock Green Mountain Night Hawk Sun Dog
Blue Bird Hauie Harvey Nipper Sunrise

Blue Jay Hawkeye North Berlin Surprise

Blue Wing Hibemian North Star Tramway
Bob Ingersoll High Ore Ophir Transit

Buck Placer Jamestown Original Travonia
Buffalo Jersey Blue Orphan Boy Tully

Burke Jessie Wingate Orphan Girl Tuolumme
Burlington Josephine P-30 Valdemere
Champion Kansas Chief Pacific Slope Vulcan
Chattanooga Kanuck Parnell Wake-Up Jim
Chicago Kelley Parrot Walkerville
Chinook La Plata Pauline Wappelo
Clark’s Colusa Later Acquisition Paymaster West Colusa
Colorado Leonard Pennsylvania West Grayrock
Colusa Parrot Lexington Piccolo West Mayflower
Comanche Little Minah Pittsmont West Steward
Cora Liquidator Plover Wild Pat
Curry Lone Tree Poser Yankee Boy
Cut Hand Maggie Bell Rainbow Zella
Czarromah Magna Charta Ramsdell's Parrot Zeus

Darling Fraction Magnolia Rarus

Diamond Manhattan Read

Dixon

Marcaret Ann

Ready Cash



TABLE 2

AVERAGE AND HIGHEST CONCENTRATION VALUES OF CONSTITUENTS IN BERKELEY PIT, BEDROCK WELL, AND SHAFT WATER

AND ESTABLISHED STANDARDS

BUTTE MINE FLOODING OPERABLE UNIT

Constituent Berkeley Pit Bedrock Well Water? (ug/L) Shaft Water® (xg/L) MCLs* (ug/L)
Water' (ug/L)
Mean Highest Value Mean Highest Value
Aluminum 270,000 244 726 675 3,010 None
Arsenic® 710 52 254 2i1 1,380 soF
Cadmium 1,790 2.4 3.7 100 547 st
Calcium 440,000 127,610 172,000 276,321 573,000 None
Chioride 26,200 4,400 2,600 NA NA 250,000%
Copper 167,000 26.4 129 1,58] 20,800 1,300%
ron 897,000 9,231 17,600 50,094 307,000 300°
Lead 87 2.4 7.3 9.0 49.9 157
Magnesium 395,000 33,400 47,400 83,046 190,000 None
Manganese 161,000 2,306 4,170 31,503 129,000 5,000%
Potassium 22,700 14,523 22,300 12,232 29,600 None
Sodium 71,400 62,200 169,000 43,975 128,000 Noae
Sulfate 16,800,000 577,800 980,000 840,583 2,870,000 None
Zine 476,000 844 2,660 40.375 215,000 58
pH 3.0-3.38U7 5.8-7.6 SU 5.84-7.59 SU 5.72-7.33SU 5.72-7.33SU 6.5-8.5% SU

Socrce:  ARCO 19944

- ot -

Average concentration values are weighted 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, Aaseimo, Belmont, Emma, Granite Mountain, Kelley, Lexington, Margaret Ann, Orphan
Boy. 2nd Steward mine shatis,

¢ Maximum Contaminant Levels (i.e., primary” and secondary® drinking water standards).
* Acute and chroaic aquatic Water Quality Criteria; all values are based on a hardness of 100 mg/L CaCO, except arsenic and aluminum which are not

hardness dependent.

N kY
" Arsenic values are tor arsenic.
Range of pH values m Standard Unns.

-

NC ~ Not Calvulated.
NA = Not Analyzed.

Note: State of Montana Water Quality Bureau standard for arsenic (WQB-7) is 3.18 pg/L.




COMPARISON OF REMEDIATION TECHNIQUES FOR MEETING GROUNDWATER ARARs
BUTTE MINE FLOODING OPERABLE UNIT

TABLE 3

REMEDIATION TECHNIQUES COST CONSIDERATIONS POTENTIAL TO MEET ENGINEERING COMMENTS
GROUNDWATER ARARs UNCERTAINTIES
TOTAL COST RELATIVE
COST TO SR

Pump-and-Treat 400 miilion® 8x No* No Conventional; Perpetuates problem.

Inundarnion’ 50 million® 1 No No Conventional; Selected Remedy is a
“controlled flooding.”

Grout 9 billion* 13,000x Yes Yes Innovative; Cost and access issues
for drilling are limiting factors.

Injection of Acid Neuwtralizing 11.8 billion* 24,000x Yes’ Yes Innovative; Most experimental and

Fluids

unproven.

One regime of inundation is the Selected Remedy (SR) presented in Section 2.5 Alternative Remediation Strategy.
° Based on middle range of cost ($336-$462 million) und Berkeley Pit pumped "dry” in i1 years; see Section 2.4.3.1.

Based on Selected Remedy cost range of $42-850 million; see Section 2.3.4.2.

See Section 2.4.2.3.
See Section 2.4.2.4.

© Thus method actually degrades existing groundwater guality.
© This method has, in theory, the potential to meet ARARs: however, its applicability at such a large sitc makes this method questionable.
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Volume Comparison of Water within the East Camp Area

Purpose: The purpose of this calculation is to compare the volumes of water contained in
the Berkeley pit, the underground workings, and the fractured rock in the cast
camp area.

Method: Table P.1 (attached) was used to calculate the volume of water in the Berkeley

pit. The table is a summary of the calculated Berkeley pit water level
projections. The water level used for the volume calculation was the critical
water level of 5,410 ft msl. Since the table does not provide a volume for the
elevation of 35,410 ft msl, lincar interpolation was used.

The underground workings volume was calculated based on information
provided by Sam Stephenson of ARCO. Mr. Stephenson had previously
prepared information for a public presentation when the pumps were turned off
in Kelley shaft. The presentation included overheads with the following
information:

From Mt. Con sump to 2,195 ft msl, void volunie = 40,748,400 ft*
From 2,195 ft msl to 4,320 ft. msl, void volume = 432,369,504 ft®

These volumes accounted for void volume in fill. For example, 30 percent
void volume was assumed for slime fill and 20 percent void volume was
assumed for mine (gob) fill.

The void volume from the bottom of the pit to the surface was not calculoted;
however, it would be a conservative estimate that the same ratio of void space
was present as in the 2,195 ft msl to 4,320 ft ms! interval. The total of these
three void volumes is equal to the volume of underground workings. Since the
underground mine workings are beneath the current bedrock aquifer elevation,
the volume of the workings is equal to the volume of water contained in the
mine workings.

The volume of ground water within the fractured rock was calculated by
assuming a site area of 6.75 sq. miles (EPA, 1994). Multiplying this arca by
the total height of water from the lowest mine workings clevation to the critical
water level elevation provided the total water volume contained within the site,
The lowest mine workings are at 1,500 {t msl and the critical water level is
3,40 ftmsl. In order to obtain the volume of water within the fractured rock,



Titan Environmental

By_TAS _ Date_9/8/94  Subject Yolume Comparison Page 2. of 4
Chkd By, Date Proj No__3101-005

the volume of water in the Berkeley pit and the volume of water in the
underground workings were subtracted from the total volume. This volume
was then multiplied by 1% since it was assumed that 1% of the remaining
volume was open fractured rock.
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TABLE P.1
sz . Calculation of Berkeley Pit Water-Level Projection for Scenario No. |
Rab (vt Butte Mine Flooding Operable Unit RI/FS
Inflows to the Total Inflows to the Predictions for Berkeley Pit |
Berkeley Pit (in mgd) Berkeley Pit (in mg) Cummulative Inflow Volume | Water Level !
Year Surface IAJJuvium l Bedrock [ P/R/E Daily 1 Yearly {mg) l (R3) (Rmshy |
T e TR e o | 2341 28s3E+es 50196
31-Dec-1993 1.68 0.58 2.49 0.30 5.05 929.2 22.276 2.9783E+09-22. J( 5,068 &F
31-Dec-1994 1.68 0.58 2.49 0.30 5.05 1,844.5 24,120 3.2249E+09- 5088
31-Dew-1995 _ 1.68 0.58 2.49 0.30 5.05 1,844.5 25,965 3 4715E+09 5.110
31-Dec-1996 1.68 0.58 2.49 0.30 5.05 1,844.5 27,809 3. N181E+Q0 543
31-Dec-1997 1.68 0.58 2.49 0.30 5.05 1.844.5 29,654 3.9647E+09 5.150
31.Dec1998 1.68 0.58 2,49 0.30 5.05 1.84:4.5 31,498 4.2113E+09 5.169
31-Dec-1999 1.68 .58 2.49 0.30 5.05 1,844.5 33,343 4. 4579E+09 5.187
31-Dec-2000 1.68 0.58 2.49 0.30 5.05 1,844.5 15,187 4.7045E+09 5,204
31.Dee-2001 1.68 0.58 2.49 0.30 5.0¢ 1.844.5 37.032 4. 9512E+09 5,000
31-Dec-2002 1.68 0.58 2.49 0.30 5.05 1.344.5 38.876 5.1978E+09 5,236
31-Dec-2003 1.68 0.58 2.49 0.30 5.05 1,844.5 40,721 S4B+ 09 5,251
31-Dec-2004 1.68 0.58 2.49 0.30 5.05 1.844.5 42,565 $.6910E +09 5,266
31-Dec-2005 1.68 0.58 2.49 0.30 5.05 1.844.5 14,410 S.9376E +09 5.280
31-Dec-2006 2,40 0.58 2.49 0.30 5.77 2.107.3 16,517 6.2194E+~09 5.295
31-Dec-2007 2.40 0.58 2,49 0.30 577 2.107.5 18,625 6.501 1 E+09 5310
31-Dee-2008 2.40 0.58 2.49 0.30 5.m 2.107.5 50,732 G.7829E +09 5,325
51-Dec-2009 2.40 0.58 2.49 0.30 5.77 2.107.3 52.840 7.0647E 09 5,339
31.Dec-2010 | 2,40 0.58 2.49 0.30 5.77 2.107.5 54,947 7.3465E +09 5,383
31-Dez-2011 2.40 0.58 2.49 0.30 5.7 2.107.5 57,055 7.6282E +09 5.366
31-Dec-2012 .40 0.53 2.49 0.30 5,77 2,107.5 59,162 7.9100E ~09 5,380
31-Dee-2013 2.40 0.58 2.49 0.30 5.77 2,107.5 61.270 8.1918E+09 5.392
31-Dec-2014 2,40 0.58 2.49 0.30 5.77 2,107.5 63,377 8.4736E +09 5,405 <
31-Dec-2015 2.40 0.58 2.49 0.30 5.77 2.107.5 65,485 8.7553E =09 5hY Lo
Notey”
1 Scenario assumes the current mine surface inflows continue for the life of the mine (uatil 2605) 2ad then inereases to include }
onty the Hurseshoe Bead area Nows; The alluvium aad Eedrock disenarges, and the aer precipitativaieunoiles aporatien remain constant )
2. mgd = Million gallons per day
3 my = Million gallons; mg = cubic feet (R3) x 7.481E-6.
4+ P.RE = Net precipitation/runofiievaparation.
5 Daily toal inflow to pit = surface inflow + alluvium discharge + bedrock discharge + P/R/E.
o Yearly totalinflow to pit = dadly total inflow x 363.25 days, except for period irom July 1 to December 31. 1993 which is 184 days.
7 Cuminulative inlow volume for pit for July 1, 1993 based on current pit water level of 5,049.6) fect above mean sea Jevel (& msh)
1L SGS datum) and 1s caiculated based on the following cquation fram Canonie (1993a):
Y = .5.6630E1l + (3.8472E8 x X) « (8.7338E4 x X x X) -~ (66391 x X x N x X)
Where: Y = Pivolume, in 3. and
X = Puclevauon. in ft insi
3 Waerlevel projection for the vears 1994 thoough 2015 are based on the yearly vummulative waflow volumes and ure caleulated :
#aaed en the following equation from Canonie (1993a) !
X =427738 - (0 000TET 1 YY) - (TO0R6IESD xogsguarercotof Yo - JDSTIRE] v Y Wy
Whese N o= Puaelevaton, i ot and
Y = Pitvelume. w3
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Titan Environmental

By TAS _ Date_9/8/94  Subject Volume Comparison Page ’] of ¥
Chkd By Date Proj No__3101-005
Conclusion:
Underground
Berkeley Pit Workings Fractured Rock
Volume 64.3 6.8 54.3
(billion gallons)

Figure | (attached) represents a visual comparison of the water volume contained in each area
of interest. The total volume of water in the site from the critical water level elevation (5,410
ft msl) to the lowest mine workings (1,500 ft msl) and assuming a site area of 6.75 sq. miles
is 125 billion gallons. Based on these large volumes of water, a pump and treat treatment
technology would not be the most feasible or economical remedial alternative to use for
remediation purposes.

References:

ARCO, 1994, "Butte Mine Flooding Operable Unit Remedial Investigation / Feasibility Study,
Draft Remedial Investigation Report." prepared for ARCO, Anaconda, Montana, prepared by
Canonie Environmental Services Corp., January 1994.

James, Don, 1980, "Buttes Memory Book”, published by the Caxton Printers, LTD.

The American Institute of Mining, Metallurgical, and Petroleum Engineers, Inc., 1970, "Ore
Deposits of the United States, 1933 - 1967." The Graton-Sales Volume. John D, Ridge
editor.

Stephenson, Sam, 1994, Personal communication to Sam Stephenson of ARCO from Anne
Lewis-Russ of Titan, concerning void volumes of the underground workings in the East site

arca, August 1994,

U.S.EPA, 1994, Personal Communication.
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Page of 1

Telephone Call Record

TO: Name: Jack Majerison
Company: ARCO - Anaconda
Phone Number: 406-563-5211

FROM: Name: Anne Lewis-Russ

Company: TEC

Phone Number:

Project Number: ~ 3101-005
Project Name: Technical Impracticality
Date:  August 26, 1994

Time: 1:45 pm

Jack called me back after I called to ask if he had
obtained any information about bedrock void
volume in the Butte area. Jack had Sam
Stephenson with him, who worked for Anaconda
for a number of years. Sam had worked with Ed
Schneider (now with ESA) on preparing
information for public presentation when the
pumps were turned off in Kelley shaft. Sam had
an overhead from the presentation with the
following information:

From the Mt. Con sump to elevation 21935 (this
and other elevations reference Anaconda datum)
veid volume was £0,748.400 2 (infermation from
an earlier study when part of the underground
workings were flooded.

From elev. 2193 (elevation of Kelley pur.:ps) to
4320 (bottom of Berkeley Pit), void volume was
caleulated at 432,369,504 ft'. This volume was
determined from digitizing information in old
stope books and took into account void volume in
fill. For example, 30 percent void volume was
assumed for stime fill and 20 percent void volume
was assumed for mine (gob) fill.

maasen 320 LAy In D

The void volume from the bottom of the pit to
surface was not calculated; however, it would be a
conservative estimate that the same ratio of void
space was present as in the 2195 to 4320 ft
interval,

The calculations did not include a factor for
natural void space such as fractures. The void
space is pretty well connected, but is about an
order of magnitude less than the space occupied
by the Berkeley Pit.

This information has been public knowledge, and
DSL and EPA should have it. Sam can be used
as a reference, if needed.



BUTTE’S
MEMORY BOOK

by
DON JAMES

Picture- by
C. OWEN SMITHERS, SR.

99



fa el RANG

LW

It later

distant

{

of e

IR TIITIIE

r

e




THE CITY

Citv views belong to different generations, each particularls oot acion.
of its own vistas, and each in later vears rememberi: g how it was, Cities
have been built, changed, and destroved by man. Thev have Deen de-
stroved by nature. They have been destroved simply by time.

So Butte has changed. Yesterday's Butte is not todayv's. nor will teca's

be tomorrow's. Because this book is essentially a trip back through nostal-
gia, we are including very few contemporany pictures of Butte. Possibly.in
a way, we are depicting a city of another time.

Nevertheless, every generation, including tocav's voungest, will rec-
ognize places and buildings and streets and houses that stil] defy weather,
time, and even man.

It takes a strong city of character to do that!

1 asikvra ey Mg 1]
Hosatias Stare Hgmmer Comemmn

B UTTE
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3 The dreatest hining camo on earth” built R,
the richest hill in the world” That hill. which hax#
produced over two billicn dollars worth of Seld. silvers3;
copper and zinc, is literally heneycombed with drift s,
winzes and stopes that extand bencath the city: ?
There ara over 2000 miles of werkings. ard shafes 3
' ) ot s ANPN . g
reach a ¢2zth of 4000 feas.
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.

This immediate county was opened as a slacer district .

. . N . -

in 1864, Later Butie became o quartz mining camp and 8
. P 292

successively opened sivar cocper and zinc decosits:

R

Butte has a most cosmopolitan population derivedzi8
from the four corners of the world She was a bold):
unashamed. rootin. tootin. hell-roarin’ camp in dayss

3

gone by and still drinks her liquor straight -
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BUTTE MINE FLOODING OPERABLE UNIT

MONITORING PROGRAM REQUIREMENTS

WATER LEVEL/FLOW MONITORING:

L.

Wells AMC-6, AMC-8, AMC-23, AMC-24, A, C. G. H, D-1, D-2. Parrout Park, LP-1,
LP-7, LP-12, LP-13, LP-14, and LP-16 will be equipped with automatic depth recorders
(i.e., continuous monitoring).

Wells AMC-5, AMC-10. AMC-11, AMC-12, AMC-13, AMC-15. AMC-21, B, E, F,
DDH-1, DDH-2, DDH-4, DDH-5, DDH-8, and the remaining LP wells will be
monitored monthly for water levels.

Water levels in the Berkeley Pit will be surveyed monthly for water level.

The following mine shafts will be monitored monthly for water levels:  Anselmo,
Belmont, Emma, Granite Mountain, K»lley, Marget Ann, Orphan Boy, Steward, and
Travona. After one year, Marget Ann and Orphan Boy will be monitored quarterly.
Additional mine shafts that may require monthly monitoring are the Badger, Lexington,
Mt. Con, and Original.

Residential and municipal wells in the general area bounded by Cobban Strect on the
south, 2nd Street on the north, south and west of Continental Drive, and east of Montana
Street, (also delineated in the Remedial [nvestigation Report, Section 8 - Private Well
Inventory (Task 6)) wishing to participate in a water fevel monitoring program will be
monitored monthly for water levels.

The tollowing surface flows/stations will be monitored monthly for water flows; S$S-07
(also designated as SF-7 (Silver Bow Creek below Colorado Tailings) in Upper Clark
Fork Long-Term Monitoring Program), $5-04 (also designated as SF-4 (Blacktail Creck
above confluence with Metro Storm Drain) in Upper Clark Fork Long-Term Monitoring
Program), and scep adjacent to Green Lake,

The tollowing surface flows/stations will be monitored continuously for surface water
discharge/tlows to the Berkeley Pit: Stations 3B and 5D as delineated in Remedial
Investigation Report.  The method used to monitor Station 3B may be altered from that
used in the BMFOU RI. It is the objective of monitoring Station 3B 0 quantity
frequency, duration, and volume of tailings shurry overtlow trom the McQueen Booster
Station.

QA/QC shall follow Butte Mine tooding Operable Unit Sampling and Analysis Plans
(SAPs) unless otherwise specified.

WATER QUALITY MONITORING:

1.

Wells AMC-5, AMC-6, AMC-8, AMC-12, AMC-13, AMC-15, AMC-21, AMC-23,
AMC-24, A, B, C, D-1, D-2, E, F, G, H, LP-8, LP-9, LP-10, LP-11, LLP-12, LLP-14,
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LP-15, LP-16, and LP-17 will be sampled semiannually for water quality. Wells AMC-
10 and AMC-11 will be sampled semiannually for water quality if current conditions
change. After two years (i.e., four sampling cvents) Wells AMC-12, AMC-13, AMC-
15, AMC-23, and AMC-24 will be sampled annually but subject to EPA/MDHES
review,

The following mine shatts will be sampled semiannually for water quality: Anselmo,
Belmont, Granite Mountain, Kelley, Marget Ann, and Orphan Boy. The Travona will
be sampled (maximum of one monthly sample) during pumping activity. Adter two years
(i.e., four sampling events) sampling frequency will be annually (except for the Travona)
but subject to EPA/MDHES review.

The following surface tlows/stations will be sampled monthly for water quality (metal
parameters shall be analyzed for total and dissolved voncentrations):  SS-07 (also
designated as SF-7 (Silver Bow Creek below Colorado Tailings) in Upper Clark Fork
Long-Term Monitoring Program), SS-04 (also designated as ST-4 (Blacktail Creek above
conf'uence with Metro Storm Drain) in Upper Clark Fork Long-Term Monitoring
Program), and seep adjacent to Green Lake

The following surface flow/station that wischarges to the Berkeley Pit will be sampled
monthly for water quality (metal parameters shall be analyzed for total and dissolved
concentrations): Station 5D as delineated in Remedial Investigation Report.  After one
year (i.e., twelve sampling events) sampling frequency will be semiannually,

Parameters for water quality lab analysis include: As, Ca, Cd, Cu, I, Fe, Ni, Mn, Pb,
S0,, Zn, pH, SC, TDS, Temp, Hardness, Alkalinity. and Nitrate.

QA/QC shall follow Butte Mine Flooding Operable Unit Sampling and Analysis Plans
(SAPs) unless otherwise specitied.

YANKEE DOODLE TAILINGS DAM MONITORING REQUIREMENTS:

The monitoring plan, as developed in the Harding Lawson Associates report, “Seismic

Stability Evaluation, Yankee Doodle Tailings Dam, Butte, Montana,” shall be
developed and implemented.

The phreatic surface requires greater definition. The phreatic surtface shall be found at
different distances u.s, of the embankment and in the embankment, The phreatic surface
level shall then be modeled for enfarged facility, Monitoring devices shall be installed
to determine if the phreatic surface is following the model. Contingencies shall be
developed to take care of the situation of the phreatic surtace rising above that level
developed in the model, Note, Borehole 92-2B is missing from Plates 14 and 15, and
the depth to tailings from borehoie 92-2B appears inconsistent with the depth to tailings
in the same vicinity as presented in Plates 14 and 15, Once the phreatic surfiee and
depth to tails is reconciled, the otability shall be reexamined,

More data is needed in the bench material where future up swream lifts will be founded.

This data collection requirement shall include at a4 minimum:  SPT and/or CPT values
on several alignments extending up stream on the beach from the existing u.s. face (o the
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limits of the future u.s. lifts; density and moisture protiles on the same sort of alignments
to depths of at least 100 feet below the existing surtace: strength characteristics such as
friction angle, cohesion, and consolidation of the tailing beach material should be
determined for the various tailing material discovered in the above mentioned study area.
Also geophysical investigations (i.e., EM, siesmigraph, etc.) of the beach, embankment,
and downstream structures shall be conducted.

The strength and other physical characteristics. including void space, of the construction
material shall be determined. Contingencies shall be developed to deat with the material
during construction if the material characteristics are not as predicted. A QA/QC
program shall be developed to inspect, test. and report construction material
characteristics.

1ONITORING AND ADDITIONAL MONITORING WELL REQUIREMENTS:

Fcur bedrock-monitoring wells shall be installed as part of the monitoring program.
These bedrock-monitoring wells are tor the Travona/West Camp System. These tour
wells will be sited in the locations as depicted in the attached map.

MDHES will coordinate yearly updates, in the torm of 4 written report, that incorporates
the new data gathered from the previous twelve months, and an updated report on the
prediction of when the CWL for the Berkeley Pit/East Camp System will be reached.

Every three years EPA and MDHES shall review the monitoring program’s
completeness. The three year review is to adjust, as determined by EPA and MDHES,
the requirements of the monitoring program, Based on this review, additional monitoring
wells may be required.

Any new monitoring well shall be equipped with automatic depth recorders (i.e.,
continuous monitoring) for a period of no less than three years but subject to
EPA/MDHES review.

Any new monitoring well shall be sampled semiannually for water quality (metal
parameters shall be analyzed tfor total and dissolved conceatrations); atter two years (i.e.,
four sampling events) sampling frequency will be annually but subject to EPA/MDHES
review,
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AMD Acid Mine Drainage

AQOC Administrative Order on Consent

ARARs Applicable or Relevant and Appropriate Requirements
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ASARCO American Smelting and Refining Company

BEPA Bald Eagle Protection Act of 1940
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CERCLA Comprehensive Environmental Response, Compensation and Liability Act of 1980
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1.0 INTRODUCTION

1.1 SITE BACKGROUND

Butte historically has been an important mining, milling, and smelting district. Gold was first discovered
near Butte in 1864, Placer and quartz mining for gold was the primary mining activity in Butte for
several years after gold was first discovered. Copper and silver, which were also discovered along with
gold in the 1860s, became the primary focus of miners in 1874. By 1884, there were over 300 operating
copper and silver mines, 4,000 posted claims, nine silver mines and eight smelters. During the course
of mining activities, over 500 mines and shafts were developed resulting in an estimated 3,000 miles of
underground workings and 150 major waste rock dumps containing an estimated 9.85-million cubic yards
of waste covering 350 acres. Eleven silver mills and three major smelting operations also resulted in soil
contamination throughout the Butte Hill mining area.

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 Atla: {ic 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 Corporation, 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 then open pit mining in the Butte area, groundwater was lowered by pumping.
The pumping system was located in the Kelley Mine shaft, just west of Berkeley Pit. In 1982, pumping
was discontinued, As a result, the artificially lowered groundwater level in the area has been rising
toward its pre-mining level in the underground mines and 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 million
gallons per day (mgd); and the pit is 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 feet (ft). It is currently projected that the critical
water level (CWL) of 5,410 feet for the Pit System will be reached around the year 2015 it no remedial
actions are taken.

In 1983, the U.S. Environmental Protection Agency (EPA) designated Sitver Bow Creck and contiguous
portions of the Upper Clark Fork River as a Superfund site by placing it on the National Prioritics List
(NPL). The site was amended in 1986 to include source areas in and around Butte, and the site became
known as the Silver Bow Creek/Butte Area Site.

Preliminary Mine Flooding Operable Unit (MFOU) Remedial Investigation/Feasibility Study (RI/FS)
forward planning studies began during the summer of 1987, In support of the MFOU, EPA conducted
an evaluation of mine flooding in the Berkeley Pit and West Camp and an evaluation of the pit water
chemistry. These evaluations indicated that it would be necessary to control the rate of pit filling 0
prevent any further impact to Silver Bow Creek. The evaluations further demonstrated the need to treat
the pit water prior to discharge to Silver Bow Creek.

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
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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 West Camp removal action.

On March 31, 1989, EPA entered into an Administrative Order on Consent (AOC) with ARCO and
Dennis Washington (the consenting PRPs) pursuant to Section 106(a) of CERCLA us amended by SARA
in connection with the West Camp removal action. 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 Creek, 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 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 Mine Flooding OU in April 1990. This document outlined
the work to be conducted during the RI/FS, the schedule for the work, and the parties respoensible for
each portion of the work. EPA and the State then entered into an AOC with the consenting PRPs (o
implement the major portion of this work plan. This AOC directed the PRPs to conduct the work
according to the Work Plan with EPA and MDHES oversig t. The AOC also established a preliminary
CWL of 5,410 feet (USGS datum) for the East Camp/Berkeley Pit System and required the PRPs to
maintain the water elevation below this level. A unilateral Order was also issued to the non-consenting
PRPs to implement a small portion of the RI/FS work plan. The RI/FS was conducted from July 1990
through January 1994. Site investigations, results, and remedial alternative development and evaluation
are presented in the Draft RI and FS Reports.

The RI/FS was conducted from 1990 to 1994, and included an inflow control investigation, a
characterization of the bedrock aquifer, an investigation of the leach pads area alluvial aguifer system,
sampling of the Berkeley Pit, treatability testing, evaluation of the water balance in the MFOU, a risk
assessment, and development and evaluation of remedial alternatives. Site investigations, results, and
remedial alternative development and evaluation are presented in the Preliminary Draft RI Report and the
Preliminary Draft FS Report.

EPA, with the concurrence of MDHES, released a Proposed Plan for the site in January 1994, A public
comment period was held from January 27 to April 29, 1994. An informational meeting was held on
January 27, 1994 and a technical meeting was held on February 1, 1994 to explain the Proposed Plan
and the potential alternatives, On March 8, 1994, EPA held a public hearing to allow the public to
submit formal oral comments. This Responsiveness Summary presents EPA’s and MDHES's responses
to the comments received.

1.2 COMMUNITY INVOLVEMENT BACKGROUND

EPA has conducted community involvement activities for the MFOU RI/FS in accordance with state and
federal laws and EPA Superfund guidance documents. Additionally, EPA’s philosophy is that the citizens
of Montana, and especially residents living on or near Superfund sites, will be most affected by the
decisions of the agency and therefore should have the opportunity 10 be actively involved in the decision
making process.

A Community Relations Plan was first developed for the Silver Bow Creek/Butte Area site in 1983 and

was revised several times. After extensive interviews of local citizens and community leaders, this
document was last revised in September 1991.
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1.2.1 PUBLIC MEETING PUBLICITY

News releases were sent to the media mailing list periodically before public meetings and to announce
public comment periods. The media mailing list includes all print and electronic media in Butte. In
addition, these meetings were advertised in local papers and/or on a local radio station. Print
advertisements were display style, conspicuously large (at least two columns by five inches) in a widely
read section of the local paper, the Monrana Standard.

1.2.2 ADMINISTRATIVE RECORD

The Administrative Record is the set of documents identified for the site upon which the selection of the
remedy is based. The Administrative Record is required by CERCLA.

The Administrative Record for the site is available at the Montana Tech Library in Butte and the EPA
Montana Office in Helena. In addition, important site-related documents are available at the Butie EPA
Office located in the basement of the County courthouse in Butte, Montana.

1.2.3 DOCUMENT REPOSITORIES

Site documents and other information have been, and will continue to be, made available to the public.
EPA has established repositories for site documents at .iie Montana Tech Library, the Butte EPA Office,
and the EPA Montana Office in Helena, Montana. EPA adds documents to the repository as quickly as
possible after publication.

1.24 CITIZEN GROUPS

In 1992, the Citizens Technical Environmental Committee (CTEC) received an EPA $50,000 technical
assistance grant for the Silver Bow Creck/Butte Area site. CTEC has regular monthly meetings that often
include activities connected to the MFOU RI/FS. EPA and MDHES site staff attend these meetings and
are also available by phone or in person as questions arise. The EPA Remedial Project Manager (RPM)
for this action is located in Butte and is regularly available to the public.

EPA and MDHES have also worked closely with the Clark Fork-Pend Oreilte Coalition of Missoula,
Montana. In late 1992, the Coalition hired a staff member who works on upper Clark Fork River issues
in an office in Butte. EPA and MDHES stay in regular contact with this staff member about MFOU
RI/FS issues. This staff member also became a member of the CTEC board of directors in Spring 1993
and was recently elected Vice President of CTEC.

1.2.5 PROGRESS REPORTS AND FACT SHEETS

EPA publishes progress reports and fact sheets containing information on recently released documents,
upcoming meetings, site activities, completion of projects, sampling results, etc. These reports are sent
to people whose names are on the site mailing lists. Extra copies are distributed to pamphlet racks at a
number of public locations and are maintained in the Butte EPA office.

1.2,6 MAILING LIST

EPA actively maintains the site mailing 1ist on a computer database and updates the list periodically.
EPA actively solicits additions to the mailing list in the progress reports and at public meetings.
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1.3

1990

1991

1992

1993

1994

CHRONOLOGY OF COMMUNITY RELATIONS ACTIVITIES

Prepared and distributed a May 1990 fact sheet regarding the RI/FS Work Plan,

Two separate display advertisements were placed in the Monrana Standard announcing the AOC,
Unilateral Order and Work Plan for the MFOU RI/FS and public meetings scheduled to discuss
these issues.

EPA conducted an informational meeting (May 8, 1990) and a formal hearing (May 30, 1990)
regarding the Work Plan and RI/FS.

Two separate display advertisements were placed in the Montana Standard announcing an MFOU
RI/FS upd...e meeting subsequently held on April 25, 1991.

Two display advertisements were placed in the Montana Standard announcing an MFOU RU/FS
update meeting subsequently held on May 6, 1431,

Two display advertisements were place in the Montana Standard announcing an MFOU RI/FS
update meeting subsequently held on October 30, 1991.

Two separate display advertisements were placed in the Montana Standard announcing a MFOU
RI/FS update meeting subsequently held on July 30, 1992.

Two separate display advertisements were placed in the Montana Standard announcing a MFOU
RI/FS update mesting subsequently held on April 23, 1993.

January

Two display advertisements were placed in the Montana Standard announcing the availability of
the Proposed Plan and the public comment period, and outlining upcoming meetings regarding
the MFOU RI/FS.

The Proposed Plan was distributed via first class mail to a mailing list consisting of more than
1,000 names.

An informational briefing for the media and other officials was held on January 27, 1994,

An informational public meeting was also held on January 27, 1994,
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February
A technical public meeting was held on February 1, 1994 to discuss the MFOU RI/FS.
Met with Clark Fork Pend Oreille Coalition twice in February 1994 to discuss MFQU RI/FS.

On February 9, 1994, EPA gave an informational presentation to the Butte-Silver Bow (BSB)
Council of Commissioners.

EPA attended at CTEC meeting on February 10, 1994, at which the MFOU RI/FS was discussed.

On February 22, 1994, EPA RPM discussed the Proposed Plan, the RI/FS, and the preferred
alternative on a radio call-in show "Party Line".

March

On March 8, 1994, EPA conducted an informational meeting on the MFOU RI/FS and the
Proposed Plan at Montana Tech where a class of 50 was required to attend.

On March 13, 1994, EPA RPM discussed th Proposed Plan, the RI/FS, and the preferred
alternative on a television public affairs show "Focus".

April

A formal public hearing was held on April 26, 1994.

In addition to the formal meetings throughout the entire four-year process, EPA made presentations,
answered questions, and discussed the Proposed Plan and RI/FS with several groups, including CTEC,
Clark Fork Pend Oreille Coalition, BSB Council of Commissioners, the PRPs, the Silver Bow Kiwanis,
and the Big Butte Kiwanis.

1.4 EXPLANATION OF RESPONSIVENESS SUMMARY

Comments were received during the public comment period from various parties, which are identified
in Attachment 1. Two types of comments were received by EPA: (1) oral comments which were
presented at the formal public hearing on April 26, 1994 (Attachment 2) and (2) written comments
(Attachment 3). The comments presented at the public hearing were recorded and transcribed by a court
reporter. In addition, some commenters at the public hearing submitted written materials for the record
which are included in Attachment 2.
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2.0 SUMMARY OF WRITTEN AND ORAL COMMENTS RECEIVED ON THE PROPOSED
PLAN FOR THE MFOU RI/FS

The responses to comments on the Proposed Plan are prepared jointly by EPA and MDHES. The
word "we" in the responses to comments refers t0 EPA and MDHES. The comments are organized
into the following parts;

Part I: Non-Technical Comments (Section 3.0), which include summaries of remarks made
by citizens, local government, environmental organizations, MDHES, as well as some PRP
comments. Each comment is followed by EPA’s and MDHES’s response. Policy comments
are generally included in this section.

Part II: Technical Comments (Section 4.0), which provide a comprehensive set of technical
and legal comments and EPA’s and MDHES's detailed responses. These comments include
summaries of the remarks made by the PRP, environmental organizations, and citizens. The
comments include comprehensive discussions concerning the preferred alternative,

Section 5.0, which include responses to the Clark Fork - Pend Oreille Coalitions’ (CFC)
comments dated June 30, 1994.

As much as possible, comments in Sections 3.0 and 4.0 have been summarized and grouped to
provide an overview of the comments and to give a sense of which general topics generated the most
interest or concerns. Each comment is followed by a note in parentheses, which identifies the party
or parties making the comment. Attachment 1 contains a list of each source used in this
Responsiveness Summary.

It should be noted that, while only formal public comments are presented and responded to in this
Responsiveness Summary, EPA and MDHES have also considered other information in the remedy
selection process. EPA and MDHES have considered information from meetings held among EPA,
MDHES, ARCO (and other PRPs), BSB, and other parties during the MFOU RI/FS process.

All comments received, including those provided to EPA outside the comment period, have been

reviewed and considered by EPA and MDHES in the decision-making process and are addressed in
this Responsiveness Summary.
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PART I - NON-TECHNICAL COMDMUENTS

3.0 PART I: NON-TECHNICAL COMMIENTS

3.1 CRITICAL WATER LEVEL

Comment 1-1:

Response:

An assumption underlying all discussions and plans regarding the Pit has been
the concept of the CWL.

. How did this concept come to be the officially sanctioned key to the
solution of the Pit System problem?

. How was the CWL determined?
. By what definition is it "protective” as a final remedy?
. If groundwater modeling specialists are skeptical about any predictions

more than five or ten years into the future, why isn't a greater sqfety
Jactor built into the calculation of the final remedy? (G 1)

In the negotiations with the PRPs for the MFOU RI/FS, a preliminary CWL
of 5,410-ft elevation was established, This agreement specified stipulated
penalties of $25,000 per day if this level was ever exceeded. The preliminary
CWL was established at this elevation because this was the water level in
Silver Bow Creek at the west end of the Colorado Tailings where the alluvial
system constricts and upwells into the Rocker canyon.

EPA and the State viewed this level as the maximum allowable water level for
the Pit System (not just the Pit), and it would be lowered, if necessary, based
on the findings of the RI. The RI was designed to investigate the alluvial and
bedrock water levels and gradient throughout the area, After completion of
the RI, the data were assimilated and the 5,410-ft level was determined to be
protective and deemed the official CWL. The RI conclusively showed that the
alluvial water levels in the Upper Basin are higher than the CWL and that the
Pit/East Camp System cannot discharge to the higher alluvial system if the Pit
System is kept below the 5,410-ft level. This level is, therefore, protective,
The 5,410-ft level is at least 50 ft lower than the alluvial water levels at the
alluvial groundwater divide south of the Pit. Additionally, the highest level
in the East Camp is 40 ft higher than the present Pit level. If this gradient
between the Anselmo and the Pit remains or the even becomes 20 ft less, the
Pit level will be at least 70 ft below the alluvial groundwater divide adjacent
to the Pit,

The skepticism expressed by groundwater modeling experts pertains to the
predicted hydrologic impact that the rising bedrock system may have on the
alluvial system flow patterns, We acknowledge the limitations of the existing
model applications in trying to make such predictions; however, EPA and the
State still believe that the inward gradient will contain the contaminated Pit
and bedrock aquifer waters. We helieve that the impact of rising bedrock
waters on shifting additional alluvial waters presently flowing toward the Pit
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Comment 1-2:

Response:

Comment 1-3:

Response:

PART I ~ NON-TECHNICAL COMMENTS

down the Metro Storm Drain, or rises in the alluvial water level in the Melro
Drain area, will be minor.

In light of the uncertainty in trying to model this impact, we are planning to
provide further assurances in two ways. First, the monitoring system is set up
with a very high density of alluvial wells in the upper Metro Storm Drain area
where we would observe any increased flow or contaminant loading if it
occurred. We would be able to react to any such changes immediately.
Second, EPA plans to design the Upper Metro Storm Drain remedial action
for the Priority Soils Qperable Unit, which must address alluvial groundwater
problems to accommodate flow and contaminant loading increases that might
occur due to this "diversion” of the atluvial flow away from the Pit and down
the Metro Storm Drain,

Comment expressed the need for assurances that the critical water lével (CWL)
is never approached. (BSB 2)

The Record of Decision (ROD; ind subsequent enforcement action will
provide these assurances. EPA and the State have integrated a specific time
schedule into the ROD. Construction of a treatment plant capable of holding
the entire East Camp System below the CWL must be completed four years
prior to the projected water level reaching the highest point within the East
Camp. Currently the highest water level is at the Anselmo Mine, which is
about 40 ft above the current Pit water level. It is presently projected that the
CWL will not be reached until the year 2025 (assuming 2.4 miltion gallons
per day (mgd) inflow control and the Anselmo water level 20 ft above the Pit
level). Construction of the final treatment facility therefore would have to be
completed by 2021. These dates will be revised every three years based on
the growing water level database.

The CWL is wrong or unacceptable and should be lowered to a more
protective level, (BSB 4-B, BSB 7,11, 13,143, BSB 12-B, BSB 12-A, T §,
14)

EPA and the State believe that the CWL is protective, based on the following:
1) Alluvial water level adjacent to the Pit is 50 ft higher than the CWL,
2) The CWL will be measured at the highest point in the East Camp

System, presently the Anselmo mine, which is 40 ft above the Pit
level, This provides an additional safety margin,

3) The comprehensive monitoring program would act as an carly warning
system.
4) Construction must be completed four years prior to reaching the CWL

at the highest point in East Camp.
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Comment 1-4:

Response:

Comment 1-5;

Response:

Comment 1-6.

Response:

Comment 1-7:

Response:

Comment 1-8:

Response:

Conunent 1-9:

PART I - NON-TECHNICAL COMMENTS

It was suggested in comments submitted by BSB to provide additional
protecrion by requiring that a treatment plant be built three years prior 1o
reaching the CWL. (BSB 4-K)

We believe that four years will be necessary to "shakedown" the facility and
will allow time to react to unanticipated contingencies (i.e., sludge handling or
dewatering problems, solids settling problems, metals remvoal effciency
difficulties, unanticipated impacts on groundwater systems, etc.) during the
final critical time period for implementation of the remedy. This four-year
time frame will also allow for an in-depth assessment of the characteristics of
the sludge to be generated by this facility and for input into sludge disposal
design decisions in advance of mandating operation of the treatment facility.

Commenter supports the CWL and states that something should be done at the
Pit long before it is absolutely necessary. (T 4)

See response to Comment 1-4, Section 3.1.
CWL cannot be changed. (B5B 4-N)

The CWL can be changed if in the future the monitoring data shows that there
is threat to public health or the environment by allowing the water level in the
System rise to the 5,410-ft elevation.

Construction schedule should begin when the water level in the Berkeley Pit
reaches 5,260 fi. (BSB 8)

EPA and the State believe that this general idea of allowing plenty of time for
design, construction, and shake down of a treatmemt facility before the CWL
is reached is appropriate, although we do not believe that a specific elevation
should dictate the construction schedule. The ROD dictates a schedule (see
response to Comment 1-1, Section 3.1), that requires design and construction
to be completed in four years prior to the CWL being reached, This schedule
is to be updated every three years based on the highest water level at the
established East Camp monitoring points (presently the Anselmo Mine).

CWL should be set ar 25-billion gallons and stick 1o it. (1 8)

EPA and the State believe that a numerical volume limit of 25 billion gallons
serves no purpose and has no technical justification,

The water level in the pit should be maintained at the bottort because:
U Very large volumes of low-cost, clean, drinkable water can be made

available for the community of Butte-Silver Bow for both its present
and future needs;
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Response:

Comment 1-10.

Response:

PART I - NON-TECHNICAL COMMENTS

. Large amounts of inexpensive electricity can be utilized by the
commurity or sold at a profit to Moniana Power Company;

. Storm water runoff, as well as the sewage of the comunity, can be
processed into a clean water supply that meets the Safe Drinking
Water Act requirements;

. Merals that now pose a health risk in our aquifer can be processed at
a profity
° Large amounts of garbage can be processed, thereby reducing demand

on the current new landfill by as much as 50 percent;

. It will spawn a system to provide a vast array of high-tech, high-
paying jobs that will be sorely needed after EPA, MDHES, and ARCO
leave the community;

o The process can be utili »d in other areas of the world 10 benefit
mankind while practically eliminating the cover-up and Institutional
Controls that are some of the possible "remedies” of present and
Juture Superfund sites, and,

. It eliminates need for degradation of Big Hole River water, as well as
Silver Lake water, that could instead be wtilized for future needs of the
citizens of the State of Montana. (1 50)

Although some of the benefits espoused in this comment would occur (large
volumes of clean water, jobs, potential reduction of Big Hole and Silver Lake
water use), draining the Pit would also produce increased flows and metals
loadings to be treated and is a much more expensive option than allowing the
water to slowly approach the CWL. Given these increased flows, metals
loadings, and treatment costs, EPA and the State do not believe that draining
the Pit is the correct solution to the Pit System problem.

Did the EPA, MDHES, and the PRPs know beforehand thar allowing the
Berkeley Pit to fill up to the 5,410 ft elevation with toxic water would result in
the bedrock aquifer being written off? If so, why wasn’t it explained much
sooner to the people of Butte-Silver Bow and CTEC? (I 50)

Yes, EPA, MDHES, and the PRPs knew beforehand that the waiver of State
groundwaler standards would be necessary for the bedrock aquifer. The fact
that cleanup of the bedrock aquifer was technically infeasible was stated in the
RI/FS Work Plan in 1990 and should be of no surprise to anyone following
the project, and we assumed no further explanation was necessary. The
5,410-ft level is of no relevance to this issue. It is infeasible to repair the
bedrock aquifer regardless of the elevation the CWL. The water in the shaft
system has shown improvement as the underground workings have become
progressively inundated, and EPA and the State believe that this improvement
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Comment 1-11:

Response:

Comment 1-12;

Response:

Comment 1-13:

Response:

Comment 1-14;

PART I - NON-TECHNICAL COMNDMIENTS

will continue as the water level rises and more underground workings are
inundated. Therefore, maximum water quality benefits are achieved by
allowing the water level to rise as high as possible without threatening the
alluvial aquifer.

Stop calling it the "critical water level” and start calling it instead the "safe
water level." (T 10)

In retrospect, it would have been wise to call the "critical water level” the
"safe water level" because EPA and the State believe that the 5,410-ft level is
safe and an adequate buffer zone exists above this elevation to provide an
additional margin of safety. We have identified this level, however, as the
CWL and we believe that it would not be productive to change the name at
this point in time,

As the CWL is reached, how much of a margin of safety is left? (I 4)

The atluvial water level adjac~nt to the Pit is 50 fi higher than the CWL. We
also expect the highest level in the East Camp to be the Anselmo Mine, which
is presently 40 ft above the Pit level. The CWL will be measured at the
highest point in the East Camp which will not be the Pit. This provides an
additional margin of safety.

The observed water levels in some monitoring wells are very close to the CWL
of 5,410 feet mean sea level (ft msi). For example, the AMC-5 well has
measured an observed water level of 5,436.7 fi msl. That is only 26.7 ft
above the CWL. That is a small margin of safety. (I 4)

AMC-5 is well within the Pit cone of depression where the atluvial system
drains toward the Pit, The water level in the System has to get above the
alluvial groundwater divide (which is near Continental Drive) before discharge
io the alluvial system from the Pit can occur. This groundwater divide is at
least 50 ft above the CWL and provides a margin of safety of at jeast 50 fti. It
is technically inappropriate to make this conclusion about alluvial water levels
within this cone of depression. The water levels within the cone of depression
are expected to be lower than the water level at the groundwater divide
because the alluvial water within the cone of depression is draining toward the
Pit.

There is no room for a catastrophic event or deepening of the water level in
the alluvial aquifer. The rationale for accepiance of the CWL qf 5,410 jt msl
was that model predicted litlle or no impact when the water in Berkeley Pii
reached the CWL. Given the small margin of safery that leaves along with
current aquifer levels and the lack of data to establish the maximum lowest
alluvial aquifer water level, I believe the CWL of 5,410 ft msl is too high,
(14)
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Response:

PART I - NON-TECHNICAL COMNMENTS

EPA aud the State believe that there is an adequate safety margin as expressed
in the proceeding responses to comments. We also helieve that there is not a
lack of data concerning the lowest alluvial levels. The water levels and
groundwater gradients in the alluvial system were thoroughly defined utilizing
dozens of wells showing water throughout the area.

32 USE OF OTHER TECHNOLOGIES FOR TREATMENT

Comment 2-1.

Response:

Comment 2-2:

Response:

“Why is this Record of Decision not defective if the authors did not survey the
same kinds of available technologies and offer the opportunity to demonstrate
what really can be achieved? We see that the study was a paper thinking,
reading, speculating, and skewing the process 1o reach a preordained
solution," (T 12)

The Preferred Alternative was not preordained. The FS process cannot take
all potential technologizs through bench-scale or pilot-scale demonstration in
the time frame allocated for making this decision. This FS is not envisioned
to be research and development * hich offers an opportunity to demonstrate
technology. However, EPA and the State are completely open to the
implementation of other technologies brought forward collectively by the
developers of such technologies and the PRPs, if they meet the project’s
performance criteria (discharge standards and flow rates). In response to
public comment such as this one, the ROD dictates that a reevaluation of
technologies must occur when the water level in the Pit reaches 5,260-ft level
(presently projected to occur in 2009 or when mining is suspended, whichever
is earlier), We are hopeful that additional technologies will be demonstrated
by that time,

There are also other avenues for the testing of various technologics
specifically for the Berkeley Pit. The U.S. Department of Energy (DOE)
Resource Recovery Project, presently being run in Butte through MSE is such
an avenue. The results of this project will be helpful to EPA, the State, and
the PRPs in the reevaluation process and in the decisions associated with the
implementation of new and innovative technology. EPA Region 8 and the
State are also committed to pursue addtional Federal funding for development
and demonstration of innovative treatment/metals recovery technologies.

"Nobody asserts that reverse osmosis technology is an appropriate technology
Jor the level of contamination of the Berkeley Pit water as the first stage of an
overall treatment solution; however, it might well have a role 10 play in the
Sinal step of a process that solves the prablem." (T 12)

EPA and the State agree with this statement, Reverse osmosis (RQ) wis

never envisioned to be a primary treatment process for the Pit waters, but
rather a polishing step for sulfate removal and achieving very low metals

discharge standards,
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Comment 2-3:

Response:

Comment 2-4.

Response:

Comment 2-5:

Response:

Commenr 2-6.;

Response:

PART 1 - NON-TECHNICAL COMMENTS

The technology suggested is very old. The commenter quoted a paper written
by William Clark dated 1902 and a paper by the Anaconda Company dated
1941, (T 7)

The technology chosen in the FS is an old technology (hydroxide precipitation
and aeration), but the application is quite sophisticated when utilized to reach
very low metals concentrations such as those dictated by State water quality
standards for Silver Bow Creek. It is the most common technology used for
the wastewater containing metals and acid mine drainage. It is employed in
many similar instances at mines throughout the country, including the Yak
Tunnel, Leadville Tunnel, and the Iron Mountain Mine.

Surely there are less antiquated processes available in 1994 than those in the
current plan. Can new technologies like Chelation Chromatography be used
now to begin the cleanup” (1 38)

There are newer technologies available; however, EPA and the State believe
that the proposed technology is U 2 most cost-effective, proven technology
available which will meet the project’s performance standards. EPA and the
State are open to the implementation of alternate technology if brought
forward collectively by the PRPs (who will ultimately pay for the costs of the
project and be responsible for meeting discharge standards) and the developers
of the innovative technology. EPA and the State believe that it is important to
evaluate technologies in the future as they become more proven. The ROD,
in response to comments such as this one, requires a reevaluation of
technologies when the water level in the Pit reaches the 5,260-ft level
(presently projected to be reached in the year 2009).

The wrong technology has been chosen and the wrong solution has been
chosen both by the EPA and ARCO. (T 7)

EPA and the State disagree with this statement. See the previous response.

"It seems to me that the technology that is available now is much better as it
not only leaves no sludge but utilizes everything and also reduces cost. 1
don’t understand how the people of Butte can see this way and ARCO and
EPA cannot.” (1 40)

EPA and the State disagree with the statement that alternate technologies
reduce costs. Many of these alternate technologies also generate significant
amounts of byproducts that, if they cannot be marketed, must be disposed of
as a sludge. We are hopeful that some of these technologies will be shown to
be cost-effective in the future. As was previously state?!, EPA and the State
are open to the implementation of alternative technology if proposed
collectively by the PRPs. The ROD dictates that reevaluation of treatment
technology must occur when the water reaches the 5,260-ft level or if mining
is suspended, whichever oceurs earlier.
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Comment 2-7:

Response:

Comment 2-8:

Response:

Comment 2-9:

Response:

PART I - NON-TECHNICAL COMMENTS

I therefore ask that the proposed plan be rejected ar this time because it has
not considered adequately this new technology (Chelation Chromatography).
This technology is capable of treating water to nondetectable levels of copper,
manganese, zinc, and arsenic. It is quite likely that the proposed plan has not
appropriately or adequately considered other technologies which would work
in conjunction with any modern process that would treat this water. (T 6)

EPA and the State will not reject the Proposed Plan on this basis. We believe
that the FS did adequately consider numerous technologies, which for various
reasons outlined in the FS were rejected.

“The City of Butte should buy the water from Silver Lake, then pay for it by
mining the copper and lead out of the wastes. The Concentrator could use the
water out of the dam behind the Pit, after cleaning it. This is the water
leaking into the Pit now. Then pur up a few Hydroelectric Pumps to make
electricity 1o sell 10 the Montana Power." (I 46)

The City of Butie is not a PRP fc. this project and has no responsibility for
the cleanup of the Pit. EPA and the State encourage commercial ventures that
would aid in this project. These commercial ventures should be financially
viable on their own and not depend on Superfund funding or authority to be
financially viable.

"An innovative alternative approach would be to allow ARCO 1o delay
construction for some agreed upon time fe.g., 10 years) and invest the savings
of this delay in a research and development fund that would pay for research
into alternative technologies to treat the pit water," (I 3)

The EPA/State plan requires construction to treat inflows into the Pit in the
near future. We believe that the most cost-effective way to handie this flow is
to integrate it into the mining process, and this will likely require some
construction. Construction of a treatment plant is not required to be
completed until four years before the CWL is approached or after mining is
suspended. This should not occur for nearly 30 years if inflows are controlled
in the interim. During this time period, there is considerable time for
research and development. There are a considerable number of technology
demonstration projects planned by the DOE Resource Recovery Project. The
ROD also requires a reevaluation of technology when the Pit reaches the
5,260-ft level.

3.3 METALS RECOVERY

Comment 3-1;

Response:

"People think that metals recovery should be considered as an offset 10 the
cost of good cleanup.” (T 9)

EPA and the State would also prefer the metals w0 be recovered, but only if it

can be done in a cost-effective manner, We believe that the value of the
metals recovered would not cover the capital costs and operation and
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Comment 3-2:

Response:

Comment 3-3:

Response:

Comment 3-4.

Response:

Comment 3-5:

Response:

PART I - NON-TECHNICAL COMMENTS

maintenance costs of a conventional metals recovery facility and would not
reduce treatment costs significantly.

"The purpose of hydroxide precipitation is to tie up the heavy metals and
metalloids (arsenic} in insoluble forms to prevent the spread of contamination
in surface and groundwater. Once the sludge is prodiced, the metals are
essentially unrecoverable should future metals recovery technology become
Jeasible. Thus, the hydroxide precipitation option precludes the future
recovery of a mass of metals that represents a significant economic resource.”
(BSB 2)

This statement is correct, but EPA and the State believe that the hydroxide
precipitation and aeration option is the most technically effective, cost-
effective, and proven treatment method currently available. The fact that the
metals will not be easily recovered in the future is not a criterion used in our
evaluation of treatment alternatives.

"The selected technology is at ¢ 7ds with metals recovery. Again, what we see
here is the heavy metals being turned into a sludge which does not solve the
problem, it just relocates the problem to a new location. The hydroxide
precipitation technology has been described very eloquently as an old
technology notwithstanding any claims for newness that have been made.”

(T12)

This technology is an old technology which will be applied in an innovative
treatment train. EPA and the State disagree with the assertion that this
process "just relocates the problem,” This treatment method eftectively ties
up metals (to the point that they are hard to recover) preventing them from
leaching into the groundwater. Any repository will be built to State of
Montana solid waste disposal site standards to ensure that the problem is not
"relocated."

"Our philosophy is to recycle the metals.” (BSB 4)

EPA and the State would also prefer recycling of metals, but only if it can be
done in a cost-effective manner as compared to conventional wastewater
treatment methods,

“Why was only one treatment technology for metals recovery (copper
cementation) evaluated during the final screening? Other newer technologics
(e.g., those of Metannetix and Tetra Tech) have been tested in actual cleanups
with some success. Metals recovery from Pit water has a great potential to
turn a current liability into a long-term economic asset. This section should
have been one of the most extensive in the FS. Instead, metals recovery
technology received a perfunctory examination.” (BSB 3)

These technologies were evaluated in the screening portion of the FS and were
eliminated for specific reasons stated in that document. Metals recovery,
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PART I- NON-TECHNICAL COMMENTS

although a benefit, by itself is not a primary criteria evaluated for decision
making. The primary criteria used in the screening report were treatment
effectiveness, costs, and implementability. The ROD does require that there
be a reevaluation of treatment technology when the Pit reaches the 5,260-ft
level. EPA and the State are also hopeful that the developers of such
technology and the PRPs collectively propose metals recovery technologies or
other innovative treatment technologies that can be implemented for this
project before a final treatment plant has to be constructed,

3.4 MORE MONITORING WELLS-ENHANCED MONITORING PROGRAM

Comment 4-1;

Response:

Comment 4-2:

Response:

Comment 4-3:

The number of monitoring wells does not seem adequate. (11,13, BSB 4-H,
153,154)

With the addition of two bedrock monitoring wells and one alluvial well for
the East Camp and four monitoring wells for the West Camp, EPA and the
State fecl that there is adequate coverage of the MFOU. However, if future
information should indicate a need for additional monitoring wells in the
MFQU, then EPA and the State will have the ability and authority to install
these monitoring wells. The current monitoring wells (with the new additions)
and future flexibility to require additional wells assure the Agencies and the
public that groundwater monitoring will be adequate.

"A well is useless if it is improperly placed. Based on the complex faulting
and fracturing of the area, more wells are necessary to get a complete
understanding of the hydrology.” (1'1)

EPA and the State believe that additional wells are required in both the East
and West Camp and have required the installation of these wells (see comment
4-1, Section 3.4). After installation of these wells are completed, we believe
that the post-ROD monitoring program provides adequate coverage with 9
RI/FS bedrock monitoring wells (7 existing and 2 new), 8 mine shafts, 15
“existing/historic" wells completed in bedrock, and the Berkeley Pit (37 total
- 33 bedrock monitoring locations as of this date. with 4 additional
monitoring wells in the bedrock of the West Camp/Travona System required
as part of the ROD), plus over ten years of data for many of these locations
and additional monthly water-level data being added to the database. As waler
flows downhill and given the 3000 miles of interconnected mine workings in
the MFOU that cut through and into the “complex faulting and fracturing of
the area," EPA and the State do not believe this "complex faulting and
fracturing of the area” is a confounding issue to the overall hydrology of the
operable unit. EPA and MDHES are convinced that groundwater flow within
the East Camp is towards the Berkeley Pit.

"Monitoring wells showd have been part of the remedial investigation, not
specified as part of the remedy.” (T 9)
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Response:

Comment 4-4:

Response:

Comment 4-5;

Response:

PART I - NON-TECHNICAL COMMENTS

Numerous monitoring wells (7 bedrock monitoring wells, 16 alluvial
monitoring weils, 6 piezometers and 43 private wells) were part of the
remedial investigation. Six “new" bedrock monitoring wells and one alluvial
well are being installed or will be required as part of the ROD. These
additional wells were not needed in the RI to make the remedial decision, but
were needed to monitor the future rising water levels. It is possible that
additional monitoring wells will be required in the future; however, current
data does not support more wells. The ROD will incorporate language that
allows the Agencies to require the installation of additional wells if the data
support such a finding.

The remedy would address contaminarion after the fact, it is not preventive.

T9)

We believe that the remedy is preventative. It requires significant inflow
control and requires that contamination never be allowed to enter the alluvial
aquifer. The MFOU is an issue of preventing acid mine drainage (AMD)
from entering the Summit Valley 1quifer and contaminating that aquifer. We
cannot prevent the generation of contaminants in this care. By allowing the
Pit System to rise as high as possible without discharge, the rate of acid mine
drainage generation can be reduced,

The County acknowledges that the Monitoring Program outlined in Appendix 1
of the RI is reasonable. However, to provide the highest level of assurance 1o
the County and its citizens, the County would recommend that additional
monitoring be included in the plan, as follows:

. Two new monitoring wells should be drilled in the region southeast of
the Berkeley Pit; the objective of these wells would be to extend the
bedrock aquifer contours through the linear path of the Berkeley Pit
and Well C. These wells would provide further verification that mine
Slooding problems are not migrating south and east.

. A monitoring point should be located adjacent to the East Continental
Pit to monitor that Pit's influence on the bedrock aquifer. (BSB 2,
T8,G2,154)

EPA and the State agree with the general intent of the comment. As noted
previously, two additional bedrock monitoring wells are being installed in the
area discussed by the County. These wells should be completed hefore the
end of 1994. One of these wells is located between the Berkeley Pit and Well
C/East Continental Pit area. Further, this well should be in the area of the
lowest point for weathered bedrock, The second well will be located south of
Well C/East Continental Pit area and east of Walnut Street/Continental Drive,
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Comment 4-6:

Response:

Comment 4-7:

Response:

Comment 4-8:

Response:

Comment 4-9:

Response:

PART I - NON-TECHNICAL COMMENTS

“The County would request that these monitoring points should be installed
during the summer field season of 1994. Further, the County would pledge to
work closely with the EPA and PRPs to locate these monitoring points to
acquire the most useful data.” (BSB 2)

The wells should be completed before the end of 1994, The County was
allowed the opportunity to work with EPA and the State and did contribute on
the siting of these wells,

In the ROD, EPA must commit itself and the PRPs to developing a
comprehensive program to educate local citizens on the flooding of the
Berkeley Pit and any potential contamination problems. Information must be
widely disseminated oni a regular basis and in terms thai are clearly
understood by the average citizen. Butte-Silver Bow stands ready and willing
to assist in developing a such an education program. (BSB 2, BSB 4-K)

The monitoring program will call for yearly updates to be given to the public
through MDHES and the Mont aa Bureau of Mines and Geology (MBMG).
This update will include information on water levels, water quality, Berkeley
Pit flooding rate, and future date projections of reaching the CWL. Butte-
Silver Bow is welcome to work with the State through MDHES and MBMG
on the yearly updates.

"One of the positive aspects of the RI/FS is the requirement of additional
wells.” (BSB 7)

EPA and the State acknowledge the comment. We also think the flexibility of
requiring additional monitoring wells in the future, as new data may indicate,
is also a very important aspect.

Further research needs to take place to establish a more adequate margin of
safety. All Final Alternatives contain groundwater monitoring provisions that
begin immediately. Continued monitoring of alluvial water levels over many
more years will increase the confidence of the predictions of the maximum
deepest alluvial aquifer level. As the confidence of the predictions of the
alluvial aquifer water level increases, periodic readjustments of the CWL
should be made. (1 4, 153)

EPA and the State believe current information, as found in the R, does
establish an "adequate” margin of safety. The ROD establishes
comprehensive guidelines pinpointing when future actions are to take place
prior to the water levels reaching the CWL for the East Camp/Berkeley Pit
System and West Camp/Travona System. Further, there is no less than a 50-
ft water level elevation difference between the East Camp/Berkeley Pit System
CWL and the alluvial aquifer in the region.  Also, the monitoring program (as
recognized in the comment) will gather data to confirm the accuracy of the
CWL(s). Finally, if new data collected during the monitoring program
demonstrates that the CWLs are not protective, the Agencies have the
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Comment 4-10:

Response:

Comment 4-11;

Response:

Comment 4-12;

Response:

PART 1 - NON-TECHNICAL COMDMENTS

authority to react and take whatever action is necessary, including lowering
the CWLs.

"Our judgement is that there will never be enough wells to satisfy everyone's
curiosity. Since the wells cost 380,000 each, good common sense should also
tell us all that at some point no new wells need to be drilled for curiosiry
sake."” (BSB 8)

EPA and the State agree with the comment. However, we will require
installation of wells if any new data indicates a need for additional wells, EPA
and the State will have the flexibility and authority to direct their installation,

"The Proposed Preferred Alternative has suggested $100,000 be spent on
monitoring and public education. Our judgement is that this amount should
be more than enough to cover monitoring and public education. We do not
believe this money should be spent to hire ‘Activists’ who have their own
agenda to pursue.” (BSB 8)

The dollar figure given in the Proposed Plan for Post-RI/FS monitoring is an
estimation. The figure did not include monies for educational efforts. Also,
the first years (about two) of the monitoring program will cost more than
subsequent years. Finally, EPA and the State encourage the PRPs to work
with the State (i.e., MBMG through MDHES) to conduct the monitoring
program; however, the Agencies cannot force the PRPs to use the State,

"One suggestion that I would like to put forward is about funding of the
comprehensive monitoring program. I think that advantage should be taken of
sources other than EPA and ARCO. There are funding programs available
through the National Science Foundation, and others internationally, where
large grants are given for environmental projects.” The commenter also
suggests EPA coordinate a grants application scheme with local institutions
and others. (I 53)

The MFOU is an enforcement action against designated PRPs, notably ARCO
and MR. PRPs are financially responsible for the minimum requirements of
the monitoring program as outlined in the RI. Additional monies for basic
research projects cannot be forced on the PRPs. EPA and MPHES encourage
the academic community to pursue additional external monies to conduct
original research on acid mine drainage and related topics using the Berkeley
Pit as a "test bed.” EPA and the State will encourage the PRPs to facilitate
these research efforts,

3.5 TAKE ACTION NOW

Comment 5-1;

Future generations are going to be saddled with maintaining a pumping and
treatment facility in perpetuity under any plan. The least we can do is get the
remedy in place now, not shove that off to them as well. (I'9, T 11, BSB 12-
C,121,12,13,132,129,G1)
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Response:

Comment 5-2:

Response:

Comment 5-3:

Response:

Comment 5-4;

PART I - NON-TECHNICAL COMMENTS

EPA and the State believe that much of remedy will be implemented in the
near future. The PRPs will be required to control 40 percent of the flow that
has, since 1982, gone to the Pit. They can do this through integration of this
flow into the mining process or construction of treatment plant.

Please get a pumping plant for the Pit now and take actions to get new
technologies that don't produce so much sludge. Please get them into
operation within the next few years. (G1,130,117,114,13)

See response to Comment 5-1, Section 3.5. Although the technology chosen
produces significant amounts of sludge, the volume generated daily is only
about one to two percent of the amount of tailings generated daily by the
current mining operation, There is considerable acreage in the active mining
area where sludge disposal can occur with no threat to human health or the
environment. The ROD requires a reevaluation of technologies when the
water level in the Pit reaches the 5,260-ft level. Some of these technologies
may generate less sludge than the hydroxide precipitation treatment method
called for in the ROD. EPA anc .he State are also committed to seeking
additional Federal funding for development and demonstration of innovative
technologies in this area.

The EPA must begin the process of physically addressing the problem of 27-
billion gallons of roxic water now, rather than putting it off for 20 or 30
years. (BSB 15, 145,144,147,141,140,138,136,148,134,123,127,
126,125,118,120,116,114,112,110,19, BSB4-E,BSB6,13, T3,
11)

The Agencies® near term goal is to reduce inflow into the Pit. We believe
that inflow can approach the CWL (allowing in excess of 50-billion gallons to
accumulate) before any risks are posed to health and the environment.
Caution in this case means beginning roday to formulate a plan of action
based on the best available technology, that being the technology that works
best. The commenter also suggests the following:

. Begin immediately and take two or three years 10 solicit technical
solutions to cleaning up the water;

. Within three years, using market forces, have someone screen the
proposals and choose two or three to put into a pilor program;

¢ Test for three years,

. Fifth or sixth yeor, begin pumping plant with the best available
technology and work out bugs in the system, and,

. Seventh or eighth year, project established. (BSB 15,112, 13,1 36)
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Response:

Comment 5-5:

Response:

Comment 5-6:

Response:

Comment 5-7:

Response:

Comment 5-8:

Response:

PART I - NON-TECHNICAL COMMENTS

EPA and the State agree with many aspects of the proposal. We believe that
we are implementing the most cost-effective proven technology; and we are
going to solicit other technical solutions as the project advances. We do not
believe that it is necessary, however, to have a treatment facility, other than
one to control surface inflows, to be on line in seven to eight years. We
believe that, as long as the water level is kept below the CWL throughout the
East Camp, no risk is posed and final construction completion of a treatment
facility to treat Pit water should be tied to the CWL.

“Please consider a treatment plant now, or alternatively, some of the mineral
extraction possibilities mentioned by various companies in recent newspaper
articles,” (1 39)

See response to Comment 5-4, Section 3.5,

This valuable resource could be available to the community for industry and
other purposes. The sooner these efforts are set into motion, the earlier clean
water could be available to this area. (1 9, G 1)

EPA and the State agree that the water in the Pit is a potentially valuable
resource; however, the goal of the Superfund remedial process is not to make
the resource (water) available to the area sooner but to protect human health
and the environment. We believe the plan outlined in the ROD does meet this
remedial goal.

Please stop arguing about this issue and start reassuring the general
population and start fixing this problem. At least begin by slowing the rise of
water. Action is needed.” (1 7)

EPA and the State support "stopping the arguing." The first step in fixing the
problem is controlling the inflow and the plan outlined in the ROD
accomplishes this task.

"There is a conflict of interest because we want something done now and at
the same time we want to see some innovative technology used, If we do
something now, the technology that will be used will create sludge." (BSB 4-
N)

There is a conflict here, but EPA and the State believe that it is important that
inflows to the Pit are haited in the near future and that the PRPs have a clear
path to follow, enforced through federal court, regarding the Pit problem.
This path includes a hydroxide precipitation treatment plant, a process that
creates significant amounts of sludge where the precipitated metals are hard
recover, We believe, however, that this technology is the most proven, cost-
effective treatment presently available.  EPA and the State are open to other
more innovative and newer technologies if proposed collectively by the PRPs
and the developers of such technology. We are also calling for a reavaluation
of technologies when the Pit reaches the $,260-ft level,
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Comment 5-9;

Response:

Comment 5-10;

Response:

Comment 5-11:

Response:

PART I - NON-TECHNICAL COMMENTS

Reduce the amount of water in the Pit now and clean it up now. (BSB 4-J,
BSB 6, TS

EPA and the State do not believe that reducing the amount of water in the Pit
is the correct alternative from the technical or cost perspectives. Although
reducing the amount of water in the Pit would reduce the volume of
contaminated water in storage, the amount needing treatment on a daily basis
is more if the East Camp level is lowered. The groundwater gradient
increases resulting in an increase in flow toward the Pit. The loading of
metals to be removed on a daily basis is also increased if the East Camp water
level is lowered because of the increase in acid production and acid mine
drainage that would occur. Inundating the shafts decreases oxygen
circulation, acid production, and metals loading.

"Residents of Butte and the Silver Bow Creck drainage have been frustrated by
the lack of progress by the EPA in developing a plan that will adequately treat
the contaminated water and protect the environment and citizens of the area
Jrom the potential threat to the alluvial aquifer surrounding Butte.” (BSB 7)

We acknowledge the frustration, however, the Suparfund law dictates that
EPA and the State follow certain steps, including public participation, before a
decision is made, The RI/FS took about three years to complete as was
projected in 1990, This is a relatively short period of time to move through
the Superfund process for a project of this magnitude and develop a plan for
addressing this problem.

"It is time to holler (and loud) to EPA about the Pit cleanup! 1 think there are
still too many question marks left as it stands now. " (1 22)

The public comment period allows anyone to voice their concerns and
questions. This responsiveness summary is in response to these questions and
concerns.

3.6 COMMENTS RELATED DIRECTLY TQ THE PROPOSED PLAN

A, DISAGREE WITH EPA PROPOSED PLAN

Comment 64-1:

Response:

Many commenters disagreed with EPA’s Preferred Alternative for the cleanup
of the Berkeley Pit, (110,133,112, T9,P1,140,138,139,132,119,1
28,124,121,115,113,111)

We conducted a detailed and thorough MFOU RI/FS to determine the most
appropriate response action for this operable unit given the data and the
applicable technology currently available, We believe that the Preferred
Alternative, with mouifications based on public comment, is the best response
action alternative for this operable unit.
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Comment 64-2.

Response:

Comment GA-3:

Response:

Comment 6A-4:

Response:

Comment 6A-5.

Response:

Comment 64-6.;

PART I - NON-TECHNICAL COMMENTS

The plan to let the Pit fill for 28 years is short-sighted. It doesn't take into
account the effect that this has on Butte, 14,112,115,113)

We believe that allowing the Pit to approach the CWL will not threaten
human health and the environment. This action does not take into account
socio-economic effect to Butte and we do not have the authority under
Superfund to take such effects into account.

The plan doesn’t seem to care about short-term adversities, such as doubling
contaminarion, and it doesn’t leave room for entertaining holistic approaches
to Pit cleanup, approaches that could provide many benefits to the community.
(T9, P1I)

We acknowledge that the remedy outlined in the ROD allows for the Pit water
level to rise and that this would correspond to an increase in the volume of
contaminated water; however, the daily flow and metals loading generated will
be reduced if the Pit is allowed to approach the CWL. We do not belicve that
this will increase the risks to h' nan health or the environment since the CWL
will never be reached. As stated previously, the remedy can accommodate
new recovery and/or treatment technologies if and when they become
available,

People say that the plun would create new contamination and a nuisance that
would decrease their quality of life in substantial ways-including
environmentally, economically, socially-and that it creates new threats to
human health, including mental health. (P 1, I 39)

. We acknowledge that the remedy allows for an increase in the volume of

contaminated water; however, this will not increase the risks to human health
or the environment because discharge to the alluvial aquifer on Silver Bow
Creek will not be allowed. The Preferred Alternative allows for new
technologies to be implemented should the developer of such technology and
the PRPs wish to do so. In this way, the Preferred Alternative allows the Pit
water to he of economic benefit to the community,

"l disagree with the preferred alternative, It is my understanding, this has
been tried at Jefferson City and it did not work because of extreme
cmperature changes typical in Montana. Was a trearability study done that
supports this alternative? If not is one planned?” (1 37)

Hydroxide precipitation works well in a wide range of climates and we
anticipate no problems using this technology in Butte, It is presently being
used successfully in Leadville, Colorado, which has a climate similar to that
in Butte. )

"I do not believe that the EPA-ARCO plan for cleaning up the Berkeley Pit is
adequaze to meet the requirements of Superfund law." (1 35)
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Response:

PART I - NON-TECHNICAL COMMENTS

In selecting the Preferred Alternative, we have met all legal requirements for
the Superfund (CERCLA as amended by SARA) program. This includes the
regulations set forth under the National Contingency Plan (NCP).

B. AGREE WITH EPA PROPOSED PLAN

Comment 6B-1:

Response:

Comment 6B-2:

Response:

Comment 6B-3:

Response:

Comment 6B-4.

Response:

Comment 6B-5.

Response:

"The local government has gone on record, with a lot of reservation and
concern about the preferred alternative, but also in support of some
modifications to the preferred alternative that the local government might find
more acceptable as they relate to the preferred alternatives as it addresses the
problem with the Berkeley Pit, It is the first time local government has yone
1o the extent of conducting their own public hearings to receive input to
Jorward to the EPA, and the first time local government has formally gone on
record and has drafied a resolution that sets forth their comments relative to
the preferred alternative.™ (T 8)

We acknowledge this comment,

One commenter feels that the proposal is a viable solution. This person is
Sfrightened by the decision thar is being made and supports it, with some
reservations, because it is the best offer now. (BSB 12-1, BSB 4-N)

We acknowledge this cornment and believe that this is the best and most
flexible alternative at the current time.

“I agree with your findings, there is no quick solution.” (I 49)

We acknowledge this comment.

"Regarding EPA’s Proposed Plan, I lean towards Alternative 6/7 with
reservations. Some aspects of the pumping and cleaning the water should be
done as soon as possible,” (1 31)

Although contaminated Berkeley Pit System water will not be pumped and
treated during the initial stage of this response action, surface water flowing
into the Pit at Horseshoe Bend will be captured and pumped to the Yankee
Doodle Tailings Pond.

A number of speakers saw no scientific or technical basis to challenge the
plan. Lacking such basis, they saw no reason not to allow it to go forward.
(G1)

We acknowledge these comments,
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Comment 6B-6;

Response:

Comment 6B-7:

Response:

3.7 COST

Comment 7-1:

Response:

Comment 7-2.;

Response:;

PART I - NON-TECHNICAL COMMENTS

One commenter is proposing that the community scope be what is best for the
community and feels that because of the Superfund Act, this whole issue has
been forced. His concern is that EPA has come up with technical informarion.
"We need 1o put our efforts toward the best result that is available 1o us.”
(BSB 4-N)

We believe that, overall, the preferred primary treatment technology is
currently the best process for removing the bulk of the metals from Pit System
water, In order to consider innovative technologies that may be developed in
the near future, the response action includes a re-evaluation of available
technologies when the water elevation reaches 5,260-ft level. Based on that
evaluation, a different technology may be implemented that would generate
less sludge than lime precipitation.

The commenters generally accept Preferred Alternative 6/7 as presented in the
Plan. However, they believe that in one critical respect the Plan fails to
provide for the necessary flexibility inherenr in the long-term nature of this
Plan. They believe that with a meAification of this and other more minor
points, Alternative 6/7 will ensure that the overall goals of the Berkeley Pit
remediation process will be met. ARCO and a variety of other parties, EPA,
MDHES, BOM, and MRI are in agreement with the study. (PRP 1, T 4, BSB
4-K)

We acknowledge this comment and have tried to provide flexibility concerning
treatment technology, points for withdrawing contaminated waters, and final
water uses.

"The Proposed Plan will save ARCO a bundle. Butte miners say the stainless
steel pumps at the Kelley cost $60 million about 20 years ago. Cost of this
‘eternal cleanup’ would be less: $42-53 million.” (G 2)

EPA and the State question the validity of the $60,000,000 figure. Costs
developed by the Agencies to install pump(s) and piping in the Kelley Shaft is
approximately $16,000,000, in 1994 dollars. Following installation, the cost
of remedy is considerably more than the costs of the pumps in the Kelley.
Regardless, we believe the costs of pumps are irrclevant as compared to the
cost of the remedy.

Please do not choose a remedy that appears to give the greatest weight to cost
or to threats of litigation from PRPs. (P 1, BSB 7)

The two threshold criteria used to make this decision are: (1) overall
protection of human health and the environment, and (2) overall compliance
with regulations and standards. EPA and the State believe that several of the
alternatives proposed in the FS equally meet these basic criteria. ‘To
determine which alternative is preferred, the balancing criteria are employed.
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Cost is one of these criteria and plays a major role when the costs of one
alternative is inordinately more expensive. Threats of litigation play no role
in the decision, but the Agencies must be cognizant of the fact that the
decision must be based on an objective weighing of these criteria and not be
arbitrary and capricious.

The cost factor needs careful considerarion. There are rwo ways of
calculating cost.: (1) What is the cheapest plan of action or (2) What are the
goals we are trying to achieve and, after the goals have been established,
what is the most cost-effective way of achieving these goals. In devising a
remedy for the Pit we must not select the cheapest solution but the solution
which will maximize the protection of human health and the environment. We
must select a cleanup solution. (1 51)

EPA and the State agree with this statement and the FS did just as the
commenter stated in Comment 7-2, No alternatives were considerad that did
not protect human health and the environment, meet state and federal
requirements, and have long-tern effectiveness and permanence to the highest
degree possible.

“"The community must itself put up a financial contribution 10 the clean-up
perhaps 1 to 10% of the cost, This is only fair since the community benefited
as well as suffered.” (1 49)

Butte-Silver Bow is not a PRP for this operable unit and bears no
responsibility to share in the financing of the remedy.

"Costs need to be broken down when they are so high and include contingency
costs.” (137)

The costs in the FS do include contingency costs, as well as maintenance costs
and a safety factor, to cover unanticipated costs that vary according to market
prices (chemical costs).

The proposal appears to be written more in the interests of ARCO than in the
interests of the citizens, It even ailows ARCO to escape the necessity of
having to create a trust fund now so that we are assured that we are not left
holding the bag. We simply cannot trust ARCO 1o treat that water in
perpetuity. EPA must think that the people in Butte have no memory of all the
corporate flight that took place during the past 15 years. (1 13,15, T 9)

All parties need to realize that there are several PRPs, including Montana
Resources (MR), ASARCO, Dennis Washington, ARCO, and several smaller
companies which are held responsible for the MFOQU, The Superfund
regulations and guidance contain several methods for PRPs to provide
financial assurances. However, based on comments such as these from the
public and Butte-Silver Bow and the long time frame needed to implement the
remedy, EPA and the State believe that bonding (or a similar financial
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instrument) is appropriate. EPA is, therefore, presently evaluating the
potential for requiring bonding.

The preferred remedy must state clearly and completely cxactly how these
costs will be covered, including the possibility that ARCO declares bankrupicy
ar some time in the future. The preferred alternative must also include the
cost of reconstructing or renovating the water treatment system in perpetuity,
as well as allowing for the cost of installing new technologies should they
become available. (15, 116)

See response to Comment 7-6, Section 3.7. The cost in the FS includes the
routine maintenance and replacement cost of the treatment system. The
financial assurance assessment will also include this cost in perpetuity, We
cannot, under Superfund, demand that inclusion of the cost for installing new
technology be included in this assurance.

"Because any remedy for this OU will require treatment in eternity, why are

the funds to do so not provided u;- front in a trust fund administered by I-PA

or another governmenial agency instead of allowing ARCO 10 self insure that
they will do the perpetual care, operaiion and maintenance?” (G 2)

See response to Comment 7-6, Section 3.7,

"Two bonds should be established immediately to pay for the cost of the
remedial efforts. The first should cover the initial building costs and predicted
operaring and maintenance costs. The second bond should be a special fund
Jor upgrading the physical plant in the future.” (1 4)

EPA and the State are evaluating the potential for requiring bonding of long-
term capital expenditures and long-term operation and maintenance costs.

"A mechanism should be set up to decide which new treatments should be
implemented and which are not worthy. I recommend setting up the bonds
now to hedge off future uncertainties such as interest rate fluctuations,
changes in the cost of the project and responsible parties folding." (1 4)

See response to Comment 7-6, Section 3.7.

"Presently, all the alternatives fail 10 address what will happen after 30 years.
Who will pay for the treatment after 30 years to eternity? What is the life
expectancy of the treaiment system in Alternative 6/7? 1 believe any
alternative that can't effectively address these questions, can't he rusted to be
cost-effective in the future.” (1 4)

The typical replacement period for equipment and structures for such a
treatment facility is 20 years (five percent per year) and the replacement costs
were calculated into the annual operation and maintenance costs in the FS,
The costs in the FS for the various alternatives were calculated for 30 years
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(per Superfund guidance) so that the cost of the various alternatives could be
compared. The bonding provisions for implementing the remedy will tuke
into account the cost of running and maintaining the plant in perpetuity.

Presently, responsible parties exist to pay for remediation, yet even the most
expensive alternative (19) does little more than any of the other alternatives 1o
keep from pushing this problem onto future generations. All the proposed 19
alternatives are stop-gap measures, yet this is not how they present themselves
in the report. In fact, Alternative 6/7 was picked for its higher long-term
effectiveness over the cheaper Alternative 4/5 (Feasibility Study, 1994). The
higher long-term effectiveness is that the Pit water level will stabilize at a
lower level than Alternative 4/5. By choosing the more expensive Alternative
6/7 for this reason, the authors and the State of Montana are placing a high
value on having a lower stabilized Pit level. Why? What difference does it
make, the work objective only required the level to be below the CWL, why
waste $15-20 million to have a lower Pit level?” (1 4)

Both Alternatives 4/5 and 6/7 equally meet the two threshold criteria. The
balancing criteria must be weigh. J to decide which alternative is preferable,
As was expressed in this comment, there is a potential, if Alternative 6/7 is
employed, for the water level in the System to come to homeostatic conditions
before reaching the CWL. It is not definitively known whether this would
occur. There are positives and negatives to this occurring. We do believe
that there is value in allowing the water level in the System to rise as high as
possible without endangering the alluvial aquifer to reduce acid mine drainage.

On the other hand, there has been significant public comment wanting a lower
CWL, Regardiess, we do believe that Alternative 6/7 will significantly slow
down the rate of rise in the System as compared to Alternative 4/5 and that
there is significant value in slowing the Pit flooding down. First, it allows a
greater period of time before a full scale treatment system has to be installed
and for additional technology to be developed. Second, it allows more time
for unexpected contingencies and glitches long before the CWL is approached.
Third, it potentially avoids significant expansion of the plant in the future if
the System does come to homeostatic conditions.  Fourth, it provides
continuous control of inflows while Alternative 4/5 does not. We believe thit
continuous control of inflow contributes to the implementability and continuity
of the project.

Alternative 6/7 is more expensive (about 50 percent more) than Alternative
4/5; but in light of the benefits, we believe that these increased costs are
worth the benefits. On the other hand, the Agencies believe that similar
benefits derived from some of the other alternatives are not worth the several
hundred percent increase in cost over Alternative 4/5,

What is the basis for EPA having put e lid of $60 million on the amount of
dollars that could be spent for the perpetual remedy for this site? The
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Preferred Plan says that reducing the water in the Pit was not considered
because it would be too costly. As cost is only one of the nine criteria for
evaluating remedies, we recommend EPA go back and develop a plan that
reduces comtaminated water in the pit-what is preferred by the overwhelming
majority of affected residents~and then evaluate its cost effectiveness along
with its ability to reduce mobiliry, toxicity, and volume of contamination, its
short-term effects, its community acceptance, and its pcrmanence. (G 2)

We set a $60-miilion cutoff as the line between moderate costs and high costs
in the comparisons of the alternatives in the FS. A line must be drawn
somewhere to enable the comparative analysis required in the FS. This line
was completely subjective and could have been higher or lower.

We believe that the benefits of reducing the Pit level below the existing fevel
are not worth the costs. Although the volume of contaminated water in
storage would be less (a potential benefit), the volume of acid mine drainage
generated on a daily basis and the loading of metals in the acid mine drainage
would increase if the Pit level is lowered. The higher the water level in the
System is maintained, the greate. the inundation of the underground
workings, This reduces the oxygen supply to the System, thereby reducing
acid production and metals going into solution, thereby reducing toxicity.
Keeping the water level in the System as high as possible also reduces the size
of the cone of depression around the Pit. The reduction of the groundwater
gradiant also reduces the flow of uncontaminated bedrock water from the
periphery of the System from getting into the Pit, reducing the daily and long
term cumulative volume which needs treatment. Both alternatives are equatly
permanent in that both will require treatment in perpetuity.

CERCLA is supposed to reduce the amount of pollution in the area. ARCO is
saving money by not treating the contaminated water in the Pit now, I
recommend that ARCO be required to quantify the money not being spent and
that this money be used to: (1) pay for more monitoring wells to better
understand the systeni and protect human health, and (2) research and develop
the new technology that will allow the profitable removal of the valuable
metals from the Pit." (I 1)

The ROD requires that a reevaluation of treatment technologies be performed
when the water level in the Pit reaches the 5,260-ft level. We have also
requested that the PRPs install three additional wells to further define the
alluvial and bedrock groundwater system cast and south of the Pit and ARCO
has agreed to install these wells. We have also required an additionat four
wells to be placed in the West Camp System. We believe that these tasks are
necessary to meet the objectives of the project and are not tied to the cost of
treatment.

What is being propoased is not a solution, it is a postponement that has to be

dealt with down the line, therefore it will cost more money, If there is a
permanent solution now that is as cost-effective or even a litille more
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expensive, then is it not worth geiting involved with it? Wiy does it have to
be more cost-effective? (BSB 4-R)

The plan described in the ROD is a permanent solution. All alternatives
require treatment in perpetuity regardless of the level at which the East Camp
is maintained. By allowing the water level higher in the East Camp,
significant monies are saved because: (1) the avoided operational and
maintenance expenses of not having to run a full scale treatment plant until the
water approaches the CWL; (2) the reduced flow to be treated at that time, the
selected metals loading which needs to be treated; and (3) the value of unspent
capital accrues over time.

The term cost-effective is constantly being used. What does cost-¢ffective
mean to the people of this community ten years down the road? Does it mean
that after the metals are taken, we are dealing with today’s dollars or ten
years from now dollars? (BSB 4-Q)

An alternative is considered to be cost-effective if the alternative meets the
objective of the project (i.e., protection of human health and the environment)
and meets all State and Federal requirements for less cost than other
alternatives. The FS uses 1991 dollars as a baseline for any cost comparisons.
The baseline year is not important, as long as alternatives are compared in
terms of the same baseline.

The EPA made a grave mistake in 1981 when they did not force ARCO to keep
the pumps running when ARCO decided to abandon the Pit. The water should
never have been allowed to flow through the shafis and into the Pit. The cost
would have been much less than the cleanup is costing now, or will cost when
it finally does happen. (1 15)

EPA had no authority in 1981 to force ARCO to keep the pumps running.
The overall cost of the cleanup is much less if the water level in the System is
allowed to approach the CWL than if it had been controlled since 1982. See
response to Comment 7-16, Section 3.7,

"The EPA/ARCO plan doesn’t adequately consider the fact that this country
has only been around 200 years. It doesn’t consider the possibility of a future
eccnomic depression that might rake dollars away from maintaining the Pit ar
its full sign, It doesn't consider the possibility of social upheaval or war. It
doesn't appear to have adequate fail-safes built in case of a breakdown of the
nuts-and-bolts plants that would have to be maintained forever,” (T 9)

The plan outlined in the ROD accounts for costs in perpetuity, including
operation, maintenance, and replacement of components of a treatment plant,

Cost is not the major factor in Superfund decisions. Cost is secondary to

protecting human health and the environment.  Under Superfund, huoman
health must be protected from potential threats regardless of cost. The
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cleanup plan and its end result should be simply protecting human health and
that should determine cost, not the other way around. So in devising a
remedy for the Berkeley Pit, we must not select the cheapest solution but the
solution which will maximize the protection of human health and the
environment. (T'1, T 9)

See response Comment 7-3, Section 3.7.

"Chelation Chromatography is a low-cost solution because it provides
marketable metals, it provides drinking quality or better water. Will ARCO
accept or entertain a zero cost treatment for cleanup alternatives?" (T 6)

We do not believe that this technology is presently the "low-cost solution.”
This technology, or other technologies which recover metals, may eventually
become the low cost solution, The ROD requires a reevaluation of
technolagies when the Pit level reach:es 5,260-ft. Technologies are also being
demonstrated in the DOE Resource Recovery Project using Berkeley Pit
waters, Information from that program may eventually aid in the
implementation of metals recovery or other innovative technologies. We are
also encouraging the PRPs and developers of such technologies to collectively
come to us with innovative technologies that they believe are more appropriate
than hydroxide precipitation.

We also do not believe that Chelation Chromatography will create a zero cost
option at the present time. The value of copper and zinc in the Berkeley Pit
water is about $2.75-$3.00 per 1,000 gallons at current (June 1994) metal
prices, based on average concentration of 170 mg/l copper and 355 mg/l zinc.
The cost of the selected remedy which raises the pH and removes dissolved
salts is about $4.20 to $5.60 per 1,000 gallons depending on the total volume
of treated water, If the latter costs are incurred in addition to the cost of
metals removal by the Chelation Chromatography process, the value of the
metals in the water will not cover the cost of treatment and will not create a
zero cost option as suggested by the commenter.

"What trust fund or funding means will be available to trear water during the
‘post mining’ period and when does this period start? This is 100 open
ended.” (1 52)

We do not know when the post mining period will be. We see no way to
predict this period. EPA is presently evaluating the potential for requiring the
PRPs to provide bonding to cover treatment costs the post-mining period.

"If the cleanup funds were available in advance could EPA require quicker
action toward cleanup of the water that is now in the pit instead of waiting up
t0 28 years? (G 2)

EPA and the State would not "require” the Pit to be pumped sooner unless

technical information is developed that indicates that pumping is necessary (0
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protect human health and the environment, On the other hand, we would not
disallow parties from pumping the Pit at any time in the future if those parties
meet discharge standards. We do see a possibility for this happening. For
instance, if a high flow rate commercial metals recovery facility was
developed or if the underground workings were dewatered to start
underground mining again.

3.8 CONTROL INFLOW

Comment 8-1:

Response:

Comment 8-2:

Response:

All surface water inflows-from streams, precipitation, snowpack, etc.-be
diverted from entering the Berkeley Pit. This would prevent wasteful
contamination of clean water and prevent the Pit from filling as fast as it is. (
143,134,14,11,G1)

The ROD does require diversion of the Horseshoe Bend flow in the near
future and clean inflows from the Pit System after mining has been suspended.
All clean waters presently going into Yankee Doodle Tailings Pond  will be
diverted around the Pit System. Currently that water is used in the MR
process. MR needs a minimun, amount of soft water in their operation. 1f
these clean waters are diverted around the System, an increase in the import
of Silver Lake drainage water would be necessary to make up the difference,

The underlying and primary objective of the selected remedy is to maximize
control of inflow 1o the Berkeley Pit in a cost-effective manner, thereby
minimizing the rate of rise in the Pit System, The selected remedy does not
require 100 percent control of all surface inputs as this would be impossible
and unreasonable. Water balance additions to the MFOU during current and
active mining are allowed as they are used within the tailings water cireuit,
However, when mining stops, these additions (specifically the West, North,
East, Yankee Doodle Creek, and Silver Bow Creek Drainage) will be diverted
from the MFOU,

"More description on flow of Horseshoe Bend water would be extremely
pertinent and helpful. " (1 37)

Horseshoe Bend is a discharge of contaminated alluvial system water from the
old Silver Bow Creek stream channel in the northeast area of the Pit, in the
vicinity of the Precipitation Plant, The average flow of this discharge is about
2.4 mgd of which about .9 mgd is presently being integrated into the MR
tailings circuit and 1.5 mgd is discharged to the Pit. There are several
sources of this water, including natural recharge from melting snow and rain
and seepage from the leach pads and Yankee Doodie Tailings Pond. The
amount of flow from the various sources is unknown,

The RI describes the Horseshoe Bend water as acidic water originating from
seeps at the base of the slopes at the north end and northwest corner of the
Precipitation Plant area. The pregnant solution and Horseshoe Bend water are
both acidic (pH ranging from 2.5 to 3.2 SU), have similar concentrations of
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barium, cadmium, calcium, copper, manganese, potassium, silver, sodium,
chloride, fluoride, and silicon, and have similar parameters of acidity,
alkalinity, hardness, temperature, and Eh. The difference between the two is
that the pregnant solution has concentrations of aluminum, arsenic, chromium,
iron, magnesium, nickel, zinc, acidity, sulfate, total dissolved solids (TDS),
and conductivity that are a magnitude greater than those of the Horseshoe
Bend water. The outflows from the Horseshoe Bend area averaged 2.-40 mgd
(1,667 gpm or 3.72 cfs [cubic feet per second}). These outflows include 1.54
mgd (1,069 gpm or 2.38 cfs) of water to the Berkeley Pit and 0.86 mgd (597
gpm or 1.33 cfs) of water to the Precipitation Plant.

"The MR Concentrator should not bring in any clean water from outside
sources like Silver Lake. Silver Lake water should be replaced completely
with contaminated water from Horseshoe Bend that witl be diverted 1o the
tailings pond. The cumulative effect of removing the clean water from the
system and stopping the concentrator from dumping in the Pit will lower the
costs of treatment in the future.” (1 4)

MR requires some Silver Lake . ater to meet their soft water needs. They
have the waler rights for this water. Diverting the clean water out of the
Berkeley System now will not lower the overall cost of the project because of
the cost of treating Pit water to meet MR’s needs.

Complete elimination of Silver Lake water is not possible. Silver Lake water
is required for efficient and cost-effective operation of the MR Concentrator
(a.k.a., Weed Concentrator). It is not as simple as a one to one replacement
of Silver Lake water with another water source. The chemical characteristics
of the two waters must be considered. Silver Lake water is a high quality,
soft water. Currently, there is not a consistent and adequate supply that meels
these requirements in the MFOU. To achieve such high quality soft water
with existing MFOU waters would require the construction of a treatment
plant. Silver Lake water is owned by MR and, as such, is less expensive than
water from a treatment plant. To require the construction of a water
treatment plant to replace the Silver Lake water would not be cost-effective

It should ke noted that MR has verbally committed to minimize the use of
Silver Lake water and use alternative water sources when feasible.

"One of the positive aspects of the RI/FS is the treatment of Horseshoe Bend
Water.” (BSB 7)

We also believe that this is a major positive aspact of the plan, This control
of inflow slows the rate of rise in the Pit considerably,

"All clean water entering the area should be diverted around the operable unit
and discharged 1o Silver Bow Creek,  Clean water should not be allowed to
enter the pit or be diverted to the Yankee Doodle Tailings Pond,  The pond
was not designed for this purpose and the greater level of water in the pond
would increase its instability in the event of an carthquake, In addition,
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putting more water in the pond increases the likelihood that contaminated
water will leak from this pond and further contaminate groundwater and Silver
Bow Creek. Water used by the existing mining operation should be treated to
Montana State Water Quality Standards and discharged to Silver Bow Creck.
The existing mining operation should not be allowed to coniribute to the
problem ar the Superfund site.” (I 3)

See response to Comment 8-1, Section 3.8. The Pond was designed to
receive this flow where it mixes with the tailings circuit water and recycles
back to the concentrator. The Pond dam meets the standards set by the
Montana Department of Natural Resources and Conservation (DNRC) and
Department of State Lands (DSL). If this upper basin water was routed
around the Pond, then additional makeup water would need to be added at the
concentrator. There would be no net change of water in the System. If any
new water input to Yankee Doodle Tailings Pond were to alter the phreatic
surfaces within the dam, this import would then have to stop. The PRPs are
required to monitor and maintain the phreatic surfaces within the dam to
design specifications to insure its stability under the test parameters outlined in
the Harding Lawson Associates \dALA) report.

The input of "treated Horseshoe Bend” water will approximately match the
inflow into the Yankee Doodle Tailings Pond. MR is working to minimize
the input of Silver Lake water by offset to the tailings circuit,

The import of "treated Horseshoe Bend" water to Yankee Doodle Tailings
Pond should not increase the discharge to the alluvium underlying the Yankee
Doodle Tailings Pond because of the concurrent minimization of often makeup
water in the tailings circuit. However, if this import does result in increased
flow, this flow is likely to be captured by the ROD requirement to pump and
treat groundwater in the Horseshoe Bend area. There is no discharge of
alluvial groundwater in the Yankee Doodle Tailings Pond area to Silver Bow
Creek. Al alluvial groundwater within this area east of the Berkeley Pit is
captured (within the cone of influence) by the Pit.

Currently, there is no discharge of water outside the permitted area by MR.
If a discharge of waters from the MFOU is required, the discharge will be
required to meel applicable or relevant and appropriate requirements
(ARARs), including "I" class discharge standards.

"Beyond controlling Horseshoe Bend water as part of an inflow control
regime, please consider long-term options for dewatering upstream of the
contaminated ground water, rerouting everything poxsible and reducing the
need for perpetual treatment.  If stasis in the mine flooding can be achieved at
an carlier date withour the need for long-term treatment and attendant sludge
generation, or any othe expensive, long-term treatment needs, everyone wins.
Intercept the water before it gets to the contaminated areas on the hill,
Reduce its rate of filling to next to nothing.” (' 10)
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Response: See responses to Comments 8-1 and 8-5, Section 3.8. We agree with this
statement, and in response to public comment, the ROD has been designed to
reduce inflows as much as practical. This means control of Horseshoe Bend
surface water and subsurface drainage that discharge to the Pit during mine
operations. Upgradient, uncontaminated surface water will be required to be
diverted after mining has been suspended. However, complete dewatering of
contaminated water is not practical. Therefore, long term treatment of the
horseshoe bend flow will be required. Treatment cost can be reduced
however by reducing clean upgradient inflows as much as possible as required
by the ROD.

3.9 COMMENTS DIRECTLY RELATED TO EPA'S NINE CRITERIA
A. REDUCTION OF TOXICITY, MOBILITY, AND YOLUME

Comment 94-1: The EPA-ARCO "remedy” would allow doubling of the volume of
contamination now in the Pit from 25 to 56-billion gallons before any Pit
water is cleaned. Superfund law reads "reduce” not "increase.” (G 2, 1 30, 1
23,113, BSBS5, T1, T9)

Response: From present conditions until the CWL for the Pit System (5,410 ft) is
reached (potentially up to 30 years) there will be a doubling of impounded
acid mine drainage or contaminated water. Only after the sulfide ores/soils
have oxidized will acid mine drainage stop. To minimize the total acid mine
drainage (contaminated water) in the future, the Pit System should be flooded
to the highest level possible. By doing this the volume of impounded acid
mine drainage doubles, Pumping the Berkeley Pit dry or keeping water levels
at current conditions increases both the volume of acid mine drainage and the
metals loading in the acid mine drainage generated on a daily basis,

Comment 94-2: I cannot believe at this point in time, that the people of the United States,
State of Montana, Butte-Silver Bow and the stockholders of the PRPs would
allow such a catastrophe of a high degree and volume of toxic waste and
water. (I 50)

Response: EPA and the State believe that the natural recharging of this man-made
dewatered area (i.e., the MFOU) is not a "catastrophe." EPA and the State
are taking action that will prevent the recharging (flooding) waters from cver
being a threat to the Summit Valley and Silver Bow Creek,

Commenr 94-3: The Office of Technology Assessmient has concluded that the Superfund
program has too often setiled for remedy technologies which wounld nor reduce
the “toxicity, mobility, or volume" of the hazardous waste, All 100 ofien
Superfund has setiled for remedies short of cleanup.  Given the serious nature
of the contaminants at the Pit, we cannot allow any remedy short of cleanup.
BSBS, T1)
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The use of the word "cleanup” for this operable unit is arguably a misnomer.
The objective of the project is to “control mine flooding” and prevent a
release to Summit Valley and Silver Bow Creek of acid mine drainage
(contaminated water). To drain the Berkeley Pit or keep waters at current
levels only increases the generation of acid mine drainage on a daily basis and
does not cleanup the operable unit. Using the word cleanup has the
implication that some act can be performed and the "problem” goes away;
thus, allowing one to walk away without further consideration or threat. This
is not the case for the MFOU; there is no such act that can be performed (the
solution) that allows no further consideration. Acid mine drainage and the
recharging operable unit are natural phenomenon. Only after acid mine
drainage stops and the area has recharged will there be an end to the potential
threat to Summit Valley and Silver Bow Creek.

A number of people expressed their unhappiness with the plan’s downgrading
of the Superfund "balancing criterion” which requires the remedy to “reduce
toxicity, mobility, and volume" of contaminants. Defense of this strategy
based on long term vs short-term protectiveness failed 1o appease these
participants, (G 1)

There was no "downgrading” of the balancing criteria. The "reduction in
toxicity, mobility, and volume of contaminants® is only one of five balancing
criteria and was taken into consideration by EPA and the State. Although the
selected remedy will have a greater amount of acid mine drainage in storage
than would draining the Pit or keeping it at its current level, allowing the
System to recover to a higher level reduces the long-term generation of acid
mine drainage. Keeping the Pit System at its current level, or "draining” the
Pit System, would increase the long term total amount of acid mine drainage.

How doaes the Preferred Remedy reduce toxicity, mobility, and volume of
contamination? We see that it increases the volume of contaminated water
and groundwater in the short-term and doubles it in the long-terni and
permanently. We see that it creares greater 1oxicity and that the pounds per
square inch (psi) increases the probability of mobilizarion through fractures in
the bedrock. It is also mobilized as it climbs 10 the 5,410-i CWL, (G2, T9)

The "problem” at the MFOU is an acid mine drainage problem. For acid
mine drainage to occur, three factors are needed: sulfide ores/soils, water,
and oxygen. The total amount of acid mine drainage is a direct correlation to
the total amount of sulfide ores/soils. It is not feasible or possible to prevent
water from entering an area the size of the MFOU. The only way to reduce
the amount of acid mine drainage is to deny the sulfide ores/soils oxygen.
Allowing the water level in the System to recover as much as possible by
inundating the exposed ore bodies is one method to reduce acid mine drainage
because the flooding eliminates, at depth, oxygen from the ore body.

For the Pit System, there are four situations. with respect to water, that may
be cunsidered: (1) immediately filling/tlooding the Pit, (2) "draining” the
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Pit, (3) keeping it at its current water level, or (4) slowly filling the Pit.
Immediately filling/flooding the Pit and slowly filling the Pit will double the
impounded volume of acid mine drainage. Draining the Pit or keeping it at
current levels will keep constant or reduce the impounded volume of acid
mine drainage. Further, immediately filling the Pit would minimize the total
amount of acid mine drainage generated; draining the Pit would maximize the
total amouni of acid mine drainage generated; slowly filling the Pit will
generate a greater amount of acid mine drainage than immediate filling (yet
less than keeping the Pit at its current level); and keeping the Pit at its current
water level would have the second greatest total amount of acid mine
drainage. The doubling of impounded acid mine drainage does not create a
“greater toxicity," it only doubles the volume of impounded acid mine
drainage.

The comment concerning the increased psi is incorrect. There are two issues
in this comment that require discussion: diffusion forces and hydraulic forces,
First, the Pit System is a dewatered system. Until the System is recharged,
there will be flow of water from all directions, including at depth and at the
bottom of the Pit. Contamina.ts would have to move (diffuse) "outward"
against this gradient, This is not possible. To illustrate, "{d]iffusion in
solutions is the process whereby ionic or molecular constituents move under
the influence of their kinetic activity in the direction of their concentration
gradient. Diffusion occurs in the ahsence of any bulk hydraulic movement of
the solution." (Freeze, R.A. and Cherry, J.A. 1979, Ground Water, Prentice-
Hall, Inc., Englewood Cliffs, page 103) (Underlined for emphasis).

The kinetic force “outward” for the "contaminant” will always be less than the
hydraulic force "inward” of water recharging a dewatered system, For the
Berkeley Pit, the hydraulic force/movement of water is out of the bedrock and
alluvial aquifers, preventing upgradient ("uphill") migration of contaminants,
Mathematically, the forces which drive groundwater towards the Berkeley Pit
are one million times greater than the forces of diffusion (e.g., transmissivity
might be approximately 0.01 meters squared per second (m*/sec) versus a
diffusion coefficient of 0.00000001 m*/sec).

B. CONCERNS ABOUT SUPERFUND PROCESS IN GENERAL

Comment 9B-1;

Response:

Comment 98-2;

Response:

“Should primary remedial action objectives be listed as preliminary action
goals?” (1 37)

We believe that the objectives were correctly listed as such,

"Given the considerable scientific uncertainty abowr the pit, more weight
should be given to community acceptance of the Remedial Plan since they are
being asked 10 take the risks.” (1 3)

Community acceptance is a modifying criterion according to the NCP. It is

used to modify a decision reached by an agency based on threshold and
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Comment 9B-3:

Response:

Comment 9B-4.

Response:

Comment 9B-5;

Response;

Comment 9B-6:

PART I - NON-TECHNICAL COMMENTS

balancing criteria. While community acceptance of a proposed remedy is
desirable, and will play an important role, its weight in decision-muking will
remain the same. Community acceptance cannot overrule the other criteria.
We do not believe that there is "considerable scientific uncertainty” about the
Pit; there are differences in opinion. In the ROD, EPA has modified the
preferred alternative presented in the Proposed Plan to accommodate these
concerns as much as we believe possible.

“Community acceptance should be given an extremely high priority when
sciences, such as hydrology and geochemistry of a very complex system, which
are inexact sciziices at best, set public policy." (I 1)

We do not believe that the information we have gained about the Pil
hydrogeologic system is based on "inexact science.” While professionals may
differ in their analysis of information, we have weighed those opinions and
settled on the specified remedy. However, despite the scientific basis of
EPA’s decision, we still listened closely over the last four and one-half years
to citizen concerns, and modified our analysis and preferred remedy based on
those concerns.

"A missed objective of the RI/FS is 1o protect human health and the
environment.” (I 37)

We do not list protection of human health and the environment in our RI/FS
objectives in the Proposed Plan because this is an underlying objective of all
actions. More important to the Butte populace is: "How is human health and
the environment to be protected?” This is discussed thoroughly in the
Proposed Plan.

The purpose of Superfund is to clean up sites of contamination, permanent
cleanup remedy, not moving contaminants to another site. The law directs
EPA 1o protect citizens and make Superfund sites clean. Any remedy for the
Pit should be a cleanup remedy. The Superfund law emphasizes: (1) cleanup,
(2) to reduce 1oxicity, volume, and mobility of hazardous substances and
pollutants at the site, (3) must be permanent, (4) must not move hazardous
material, and (5) cost should not be a major factor. (BSB 4-A, BSB 5)

EPA and the State believe that we are reducing the risks to human health and
the environment with the remedy as detailed in this ROD,

The Berkeley Pit Mine Flooding is a unique problem that will require unique
and creative solutions, both in technology and in the
implementation/administrative process. "Business as usual” will not solve the
problems nor render the most innovative solutions to this critical community
problem. The Butte-Silver Bow local government, through its Chicf Executive
and Council of Commissioners, submitted comments on the Berkeley Pit RIS
and Proposed Plan in hapes of fostering the level of innovation and creativity
needed to meet the concerns and needs of our citizens. (BSB 2)
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Comment acknowledged.
One speaker expressed hope that this exhaustive process, with all its fits,
starts, and mistakes, would help make the subsequent phases of the decision-

making process at these sites more ¢fficient and effective. (G 1)

Comment acknowledged.

C. SHORT-TERM EFFECTIVENESS CONCERNS

Comment 9C-1;

Response:

Comment 9C-2;

Response:

Comment 9C-3;

Response:

Does the Preferred Plan have any short-term adverse effecis? (G 2,112)

No, we do not believe that there are any increased short term adverse effects
associated with the preferred plan versus the other alternatives,

"The short term effectiveness has curiously been defined in terms of the
damage that would occur from the active remediation cfforts. Again, I am
sure the RI/FS report followed cor~ect procedures in defining the short term
effectiveness of its alternatives in this way. Short term effectiveness should
refer to alternatives that are effective in the near future. Using this logical
definition of short term effectiveness, Alternatives 18/19 are the only ones that
take effective actions in the short term to stabilize the Pit water level." (1 4)

EPA and the State do not believe that the time for stabilizing the Pit is related
to short-term effectiveness. The Pit water ievel cannot be "stabilized" without
pumping forever, The MFOU is a man-made dewatered system, Only when
or if the System has recharged will the System be "stabilized." Alternative
18/19 increases the total amount of acid mine drainage generated. Alternative
18/19 would reduce the volume of impounded acid mine drainage.

"It is stated that all the alternatives have short-term effectiveness because none
result in adverse shori-term effects.  We believe short-term effectiveness means
how effective the remedy is in the short-term and if it deals with the problem
quickly. None of the alternatives deal with the problem quickly, rather the
alternatives attempt to justify putting off cleanup for decades. Why does EPA
not recognize the increased volume of contamination as a short-term effect for
example?” (G 2)

See response to Comment 9C-2, Section 3.9C. EPA and the State
acknowledge that in the short term there would be a doubling in the volume of
impounded acid mine drainage; however, it must be realized that there are no
negative health or environmental impacts due to the mine flooding problem
until water discharge to the alluvial system on the upper Silver Bow Creek
drainage. The Preferred Alternative prevents this from happening,
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D. LONG-TERM EFFECTIVENESS CONCERNS

Comment 9D-1:

Response:

"The claims of long term effectiveness of all the aliernatives are circumspect
because the objective on which they are based is not ambitious enough to
ensure human health and environmental safety in perpetuity. The claims are
based on fulfilling the objective from the work plan to prevent discharge of
mine water to the adjacent alluvial aquifer and Silver Bow Creek and to
maintain the flow of ground water toward the Pit by keeping the water level
below the critical water level (CDM Federal Programs Corporation, 1990).
All the alternatives, except one, meet this limited objective.

"The objective should be to establish a truly permanent solution that doesn 't
require maintenance into eternity. The work plan should request an RI/FS
that outlines real alternatives that could lead 10 permanent solutions, not just
a gradient of treatment options and timelines, If the original work plan would
have outlined a more ambitious work plan that required the examination of
permanent closure options and trearment options then a reasonable decision
could be made in terms of costs.” y 4)

See response to Comments 9A-3, Section 3.9A and 9C-2, Section 3.9C. EPA
and the State believe that there is not a significant increased threat by
stabilizing the Pit at a lower level. Pumping the Pit immediately (Alternative
18/19) does not significantly reduce threat nor does it reduce acid mine
drainage. Short-term effectiveness, therefore, is not increased. We believe
that the objectives established in the MFOU RI/FS Work Plan were
appropriate under the regulations set forth in the NCP, Specifically, EPA and
the State believe that from the perspective of what is logistically practicable to
accomplish, the Preferred Alternative provides the greatest degree of long-
term effectiveness as compared to the other alternatives, The Preferred
Alternative will safeguard human health and the environment through
permanent water control and treatment. The MFOU is a man-made dewatered
system and a problem of acid mine drainage. There is no "quick fix" to the
System,. Until acid mine drainage has stopped, there will be requirements for
treating contaminated water.  An altering of the original work plan would not
change the laws of nature. We acknowledge that neither the Agencies nor the
PRPs will be able to "walk away" from the potential problems presented by
these conlaminated waters, but believe that the Preferred Alternative combines
the best balance among EPA’s nine evaluation criteria,

E. OTHER ALTERNATIVES

Comment 9FL-1;

"I recommend thar Alternative 18719 be adopted hecause of short term
effectiveness (as 1 define it) and best lang term effectiveness of the options
presented, i.e, it will have the lowest stahilized water level, This will leave
the least burden upon future generations and establish the largest margin of
safery.” (1 4)
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We do not believe that Alternative 18/19 combines the best balance between
the nine evaluation criteria. A significant lowering of the water level in the
Berkeley Pit at the present time would increase the amount of acid mine
drainage generated and would increase the metals concentration in the acid
mine drainage. We believe that minimizing the volume of Pit System water at
this time would create additional problems and would not reduce the threats to
human health or the environment more than the Preferred Alternative,

F, PERMANENT CLEANUP

Comment 9F-1:

Response:

Comment 9F-2;

Response:

Comment 9F-3:

Response:

Comment 9F-4.

Response:

Comment 91-5:

"How is this solution of creating a 50 billion gallon plus body of toxic water
good for the State of Montana or the people of Butte-Silver Bow? Is it only
the PRPs that will benefit from this solution?” (T 2)

We believe the Preferred Alternative combines the best balance between the
nine EPA evaluation criteria. Please refer to responses o Comments 6A-3
and 6A-4, Section 3.6A and 9E-1, Section 3.9E,

"How many years will the State «, Montana and the people of Burte-Silver
Bow have to live with this very large amount of toxic water, 1200 years, 1,000
years or forever?" (T 2)

A permanent fix that would allow the PRPs and the Agencies to "walk away"
from this problem does not exist. We will implement a response action that
provides the best combination of currently available technologies to eliminate
potential risks to human health and the environment from the Pit System
water. We will remain flexible about how the response action will be
implemented so that newly developed (and proven) technologies can be
implemented to best manage this large volume of contaminated water,

The plan needs to have stronger emphasis on eventual permanent cleanup. (T
1,151)

Refer to responses to Comments 9F-1 and 9F-2, Section 3.9F,

"The EPA plan will saddle future generations with worries about the pit level
always at the ‘full’ mark.” (G 2)

The Preferred Alternative combines the best balance of currently available
technolegies among all the alternatives evaluated. The Preferred Alternative
is also flexible in its implementation and provides for a re-evaluation of new
technologies in the future, We realize that the contaminated water in the
Berkeley Pit is likely to always be a concern to the citizens of Butte, We
believe that the CWL of 5,410 ft is not a "full” mark. There is at least 50 {1
of additional volume befure discharge out of the Pit System could occur.

"The Pit iy certainly a hazardous waste site. Does the proposed plan really
call for a cleanup of the Pit? 1s this a cleanup solution when it leaves in
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place a lake of poison? Is this a cleanup solution when it leaves Buiie in a
state of perpetual environmental crisis?” (1 51)

We do not believe that this leaves Butte in a state of perpetual environmental
crisis. Regardless of the solution employed, perpetual treatment will be
necessary. There is no technical solution for "eliminating” the problem
regardless of the volume of contaminated water left in the Pit.

G. PROTECT AGAINST RELEASE AND THREAT OF RELEASE

Comment 9G-1.;

Response:

Comment 9G-2:

Response:

“To say that contaminated mine water is being contained in this OU is false.
Contaminants have migrated into the vadose zone, and soils, and other surface
waters outside of this OU." (I 37)

A thorough review of the available data by EPA, the State, and ARCQ
indicates that all contaminated bedrock groundwater in this operable unit is
flowing toward, and being contained in, the Berkeley Pit/East Camp System,
Contaminated water will fill presently unsaturated areas, but contaminated
waters cannot migrate out of the Pit System.

"How does the Preferred Remedy protect against the release and the threat of
release of contamination given the fact that water can indeed move through
bedrock of the pit and contaminated mine water currently enters Silver Bow
Creek from the bedrock aquifer at the end of the Colorado Tailings where it is
a gaining stream?" (G 2)

The currently available data indicate that the bedrock alluvial aquifer gradient
is toward the Berkeley Pit/East Camp System. The water clevation in this
System is currently between 5,080 ft and 5,118 ft and the elevation at the west
end of the Colorado Tailings is approximately 5,410 ft. Therefore, Pit
System water cannot be discharging to Silver Bow Creek. Gaining conditions
in Silver Bow Creek in the area of the Colorado Tailings are due to the influx
of alluvial and bedrock groundwater that is not in contact with the Pit System
water,

H. CONCERNS ABOUT THE PROPOSED PLAN

Comment 9H-1;

Response:

Comment 9H-2:

"More graphics in the Proposed Plan would have aided the reader 10
understand the nature and extent of the problem. Figure 1 was terrible. One
can barely read the map, It would be helpfil 10 depict Horseshoe Bend waier
and flow.” (I 37)

Comment acknowledged. Copy quality of maps varied significantly.

"Include a postage puid comment sheet o the back of the Proposed Plan
addressed to Russ Forba." (1 37)
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Comment 9H-3:

Response:

Comment 9H-4.

Response;

Comment 9H-5:

Response:

Comment 9H-6.

Response:

Comment 9H-7.

Response:

Comment 9H-8:

PART I - NON-TECHNICAL COMMENTS

We provide numerous apportunities for public comment. We do not feal a
postage-paid comment sheet is a cost-effective way of generating public
comment.

"The Proposed Plan was not written objeciively. The Proposed Plan must
present each alternative in equal light throughout the plan, with the exception
of the ‘Discussion of the preferred alternative’ section.” (1 37)

EPA and the State disagree. The Proposed Plan was an objective document
that strived to make clear that EPA and the State had a preferred alternative,

"When presenting the preferred alternative use ‘would’ instead of ‘will.’ We,
the public, want to feel as if an alternative has not yet been chosen and that
our comments count for something." (I 37)

Our intent with language use is to make a document as readable and
understandable as possible. We assert often that public comment is
encouraged on all alternatives ar” that the preferred alternative is indeed
subject to change depending on public comment.

*Is the preferred alternative considered a ‘Final Action,’ a ‘Limited Action’ or
an ‘Interim or Preliminary’ Action? This was never clear. Nor was it clear
how this OU is rolled iato the Silver Bow Creek/Butte Area NPL site.” (1 37)

EPA Montana Office proposed plans indicate when an action is interim or
limited, We do not feel it is necessary to specify that an action is final; that is
the assumption at the end of an RI/FS and completion of a ROD.

"This plan is weak in mentioning analytical results. What is the extent of
conmtamination in terms of ppb?" (1 37)

In interviews and informal discussions with the public, we have been told time
and time again that public information should be as clear and non-technical as
possible. Thus, level (not extent, which indicates spread rather than level, of
contamination) is not as important to people as is what we intend to do at a
site. The RI/FS is available to the public, free of cost, if this information is
important to them,

"Should key elements of the Preferred Alternatives include Protection of the
Aquifer and Instinuional Controls?" (1 37)

We listed key elements that are active aspects of the preferred remedy.
Protection of the (alluvial) aquifer is a goal, not an element; institutional
controls are an element discussed in the plan. It could be listed as a key
element,

"Other neutralizing agents” is too vague, as is "or by a trearment in a newly
constructed treatment plant.” The treatment train should be part of the
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Preferred Alternative. Must be more specific on how it is treated. To
evaluate costs effectively a “preferred treatment train" must be assumed for
each alternative. Flexibility can be written into the proposed plan that says
something to the effect that treatment by an on-site treatment plant has been
assumed unless something more efficient and cost-cffective can be found.
(137)

Comment acknowledged.

1. PUBLIC PARTICIPATION

Comment 9I-1;

Response:

Comment 91-2;

Response:

The solution to the Pit problem must show sensitivity to public input.  The best
environmental policy decisions and ouicomes are achieved through public
discussion and through public debate. The public has a right and a duty 10
subject the opinions of so-called "experts*” to intense criticism. The final
Berkeley Pit decision must clearly demonstrate and show not only that public
input was heard but that it was listened to, and that public input had some
impact, that it had some efficaci.usness in arriving at the final decision about
how to deal with the Berkeley Pit. (T 1, 151)

EPA and the State agree that environmental decisions should be made with
public input. For the last four and one-half years EPA has gone to the public
at least every six months to discuss the ongoing RI/FS. We have listened
closely to public concerns. We believe that our Preferred Alternative is better
than it might have been precisely because of public input, and the ROD
reflects community input. However, if EPA’s public involvement program is
judged by whether EPA makes only those decisions that please a public group,
then our image must suffer. We listen to the public and use that information
to modify decisions that are based on scientific and technical information,

"Public involvement in the Berkeley Pit clean up is extreniely difficult due to
the immense amount of technical information involved. Few people have the
time or expertise to wade through the hundreds and hundreds of pages
included in the RI/FS. If the public is really going to be involved in this
process, EPA must make a more concerted ¢ffort to interpret these volumes of
information. However, the information should come from an independent,
objective source; someone who has not already aligned him/herself with a
specific alternative.  Additionally, the public should be brought in at a point
more conducive towards participation in this decision making process.
Although the state was included from the beginning, the public was brought in
at the last possible moment, " (1 5)

We agree that is difficult to assimilate all the technical information involved
but it is incorrect (o state that the public was brought in at the last possible
moment. As for the "independent, objective source,” EPA funded a TVechnical
Assistance Grant in 1991 to a group in Butte (CTEC) who were to read and
interpret the documents and disseminate information to the public. This is a
group that is not aligned with either EPA or the PRPs. We have worked with
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CTEC and other members of the public, in public forums, for almost five
years.

I recommend that the written quality of the public documents be improved 10
make them understandable 1o the public and to facilitare, rather than
discourage public involvement. (I 43)

Comment noted. We constantly strive to improve the readability of our public
documents, while balancing the need to get technical information
disseminated. Our goal in writing these documents is to facilitate public
involvement,

J. SOCIAL AND ECONOMIC ISSUES

Comment 9J-1:

Response:

Comment 9J-2.

Response:

Comment 97-3;

Response:

"The EPA plan doesn't look at what it is doing to property values in Butte
today, and especially near the Pit." (T 9)

EPA is mandated to protect huinan health and the environment. We are not
charged with examining social or economic impacts. In general, however,
Superfund cleanups have improved property values (e.g., Anaconda near the
proposed golf course).

We hope that the plan that is being put forth will take into account not only
the health and welfare of the community, but also the economic development
of the community. (T 3, BSB 12-G, BSB 6, BSB 7)

EPA and MDHES have shown their willingness to work with a community
toward a mutually agreeable cleanup plan (e.g., Lower Area One in Butte, the
Old Works in Anaconda). If a remedy can create economic benefit, everyone
benefits, However, some remedies are limited by cost-effectiveness; the
remedy cannot be tied to economic benefit without increasing the costs
unreasonably,

The EPA/State of Montana Preferred Remedy actually harms Buite's economy
by flooding off access of historic underground resources, The plan will surely
cause disastrous economic and social consequences. We need reasons for
businesses and professionals to relocate here, not the world’s largest body of
toxic liquid to drive the folks we have away. We don't believe it is good
policy to pass our problems on 10 our kids and theirs and theirs. We need
innovative thinking, not @ Remedy that fits the old adage of cutting off one’s
nose to spite one’s face. (1 50).

We acknowledge that flooding the underground mine will make undevground

mining more expensive to resume. Superfund allows the Agencies only to
address human health and environmental impacts, not socioeconomic impacts.
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"My main concern is the economic impact any delays would have on the
growth and attractiveness of Butte to outside interests. Right now it’s nil.
Mining is terminal, is Butte?" (1 31)

See response to Comment 9J-3, Section 3.9J.

The Clark Fork Pend Oreille Coalition circulated a petition, which was signed by 3,690 citizens,
Some individuals sent the language of the petition directly to EPA in Helena based on an
advertisement in the Monrana Standard. The language of the petition was:

Comment 10-1;

Response;

"1/We, the Undersigned Citizen(s) of Montana, hereby petition the United
States Environmental Protection Agency to reduce the water level in the
Berkeley Pit and clean it up now.

I/We don’t wanr Butte to have what would probably be the largest body of
toxic water in the world. Ei A’s plan to let the pit fill for the next 30 years
will harm Butte's social and economic future. A full pit pases a perpetual
threar of release of contaminarion. It passes our problems on 10 fiture
generations to worry about forever.” (P 1 through P 12)

EPA and the State respect the position of the petitioners and can understand
the support for the petition . EPA and the State believe that to "reduce the
water level in the Berkeley Pit," would not “clean it up now," and is not more
protective of human health and the environment. EPA and the State are
mandated to make remedial decisions using nine criteria, Public acceptance is
one of the two modifying criteria and EPA and the State believe that reducing
the water level in the Pit is not the correct remedy when assessing all nine
criteria together.

In addition, the Clark Fork Coalition submitted a letter with the petition which included the following

comments:

Comment 10-2:

"Enclosed is a Berkeley Pit petition signed by 3,690 affected citizens, Of
these 3,470 are residents of Butte-Silver Bow County. The balance are
concerned Anacondans and other residents of the Clark Fork watershed, as
well as a few Montanans from nearby cities and towns,

The people who have signed this petition make up over 10.3% of the
population of Butte-Silver Bow. Their number is about the same as those who
voted in the recent school board election. The number of signatures is
significant in that the petition was ‘worked’ for parts of the day on only three
Saturdays in one stere in Butte (abowt 2,000 signatures); a small donared
newspaper ad reccived an amazing 2.6% response rate (286 mailed-in
petitions); petitions were out for about a week in six retail establishmens, and
the balance came in from people who asked to take petitions from K-Mart for
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their friends to sign. We believe that over 95% of those in Butte who were
asked to sign the petition did so. Those whao didn’t were usually in a rush;
very few refused. The point is, this was something the citizens of Butie-Silver
Bow were able to agree on wholeheartedly. They ofien said, ‘thank you!' and
‘bless you,’ and expressed the wish they had time to get more involved." (P 1)

See the response to Comment 10-1, Section 3.10.

3.11 MISCELLANEOUS ISSUES

A, SCIENTIFIC STUDY OF PIT

Comment 114-1;

Response:

The environmental situation in the MFOU Berkeley Pit System offers a
tremendous opportunity for scientific study which shouid not be lost, and
which will certainly be useful to others in future times and other places.

There are presently similar situations internationally where detailed
investigations have been in place for some years; but these do not appear even
to have been identified during the feasibility study, let alone taken as example,
In the near future other mine cperators will need to deal with situations
similar to those at the Berkeley Pit and a well-documented activiry will be
appreciated. In the immediate future the WISMUT mines in Germany
{especially the Ronneburg Pit) will commence to flood and will take about 15
years to fill. (153)

We acknowledge this comment and add that MSE is currently conducting a
five-year pilot scale program to test innovative technologies for the treatment
of Berkeley Pit water. This program solicited technologies from throughout
the world and, therefore, is testing the most promising technologies currently
availabie anywhere.

B, UPDATING DATA AFTER RECORD OF DECISION

Comment 11B-1;

"[T]he County would recommend that the ROD include specific language that
clearly articulates the process for updating the data from the RI/FS,
particularly if any data or information used to decide on the preferred
alternative proves to be incorrect or inaccurate, The County and its citizenry
need to know:

a) how the agency and PRPs will respond to new andfor better
information that emerges from actual data collected, particularly if
this new information has any impact on the environment or public
health;

b) how and under what conditions the decisions in the ROD will be
changed, bascd on updated information, and
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c) how the County or an independent party designated by the comnuniry
can be directly involved in the decision-making process throughout the
monitoring period and the implementation of the remedy.” (BSB 2)

The following points address the specific questions outlined above:

a) EPA and the State intend to produce yearly updates concerning the

monitoring information that is generated, as well as a more in depth
analysis of information and data every three years. This analysis
would include updates of the water level increases in the System,
recalculations of the remedial design, and construction completion
trigger dates, as well as updates in "I" classification discharge
standards. Also these updates would present new monitoring data,
which might dictate changes in the monitoring system, the CWL, or
schedules for construction of a treatment facility,

b) The revised schedules derived from updating the predictive fill rate
model will not necessitate a ROD amendment because this activity is a
routinely planned update anticipated in the ROD. To enact more
significant changes, such as significant changes in technology to be
employed or changes to the CWL, will necessitate a ROD amendment
or an "explanation of significant differences (ESD)," Both of these
processes require a public participation step,

c) EPA and the State would like to actively involve local government in
the yearly update and the three year data analysis process. We plan to
discuss methods for their involvement with Butte-Silver Bow. We
also envision the MBMG, currently located in Butte, to head up the
technical portion of these activities. We believe this local involvement
will aid in communicating progress and updates to the general public.

3.12  INSTITUTIONAL CONTROLS/APPLICABLE OR RELEVANT AND APPROPRIATE

REQUIREMENTS

A, INSTITUTIONAL CONTROL ISSUES

Comment 124-1;

Response:

"Butte-Silver Bow has a contract with ARCO whereby they agreed to create
some yet-to-be-defined Institutional Controls that appear to include well bans,
To what extent, if any, does the Preferred Kemedy rely on Bute-Sitver Bow
being able to condemn some wells and forbid drilling others?” (G 2)

It should be noted that, regardless of the engineered remedy that is
implemented, the bedrock aquifer cannot be cleaned up. Under the remedy
espoused in the ROD, the quality will improve in the future, but the water
quality will not mect drinking water standards in much of the area in the
foresceable future. There is no alternative to this fact. The engineered
remedy does not rely on Butte-Silver Bow to condemn wells or forbid drilling.
However, the remedy does rely on institutional controls (1Cs) to protect
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Comment 124-2:

Response:

Comment 124-3.

Response:

B, ARARs

Comment 12B-1;

Response:

Comment 12B-2:

PART I - NON-TECHNICAL COMMENTS

citizens from exposure to contaminated bedrock waters within the area
outlined in the ROD, We believe that local management of the 1Cs by local
government is prudent and appropriate. The local government would be
compensated for running any such program.

These 1Cs could prevent the use of wells drilled into the bedrock aquifer of
the MFOQU if the levels of contaminants pose a threat to human health and the
environment.

"Please define the geographic area expected to be affected along with the
types of restrictions anticipated for each.” (G 2)

The geographic area is shown in the ROD (Technical Impracticability ARARs
Waiver - Attachment 2),

We anticipate the ICs to require testing of any bedrock well within this area to
confirm the presence or lack of contamination and allow usage accordingly.
The development of a specific nrogram will occur after the issuance of the
ROD.

“Please state if the property owners involved were aware of these potential
restrictions before close of the public comment period for this Preferred
Plan." (G 2)

Many property owners probably were not aware of the potential for these
restrictions, even though it was general public knowledge throughout the
process. Institutional controls have always been presented as part of the
MFOU RI/FS remedy and language were included as part of the Proposed
Plan. It should be noted that, because the impaired bedrock aquifer cannot be
restored to drinking water standards in the foreseeable future regardless of the
technical remedy employed, the ICs are independent of the remedy and do not
impact the remedy selection process,

"List the ARARs (see the NCP & Proposed Plan guidance).” (1 37)

The primary ARARs are discussed in the Proposed Plan. A complete listing
of ARARs is too lengthy to include in the Proposed Plan, They are included
in the F§ (which EPA can supply to anyone upon request), and they will be

updated in the ROD,

The Migratory Bird Treary Act of 1918 (MBTA), as amended, 16 U.S.C. 703,
¢l seq., and the Bald Fagle Protection Action of 1940 (BEPA), as amended,
16 U.S.C. 668, ¢t seq., are not listed in the ARARs in Appendix Y of the IS
report. Similar to the Endangered Species Act, both the MBTA and BEPA are
Jederal location-specific ARARS and should be included in the appropriate
section, (GOV 1)
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Response: Comment noted. This regulation will be included in the ROD.

Comment 12B-3.; We agree that if the "ultimate” ARAR for all projects relating to discharge of
waters to Silver Bow Creek are "Gold Book" criteria, including chronic water
quality criteria, (FS, Appendix Y, p. 30), the proposed remedy will be
protective of the Silver Bow Creek aquatic environment. We would
recommend that the Mine Flooding remedy design be coordinared with the
remedy for the Streamside Tailings and Lower Area One Operable Units so
that the Mine Flooding Discharge will not affect the Silver Bow Creek
channel. (GOV 1)

Response: Comment noted. EPA and the State plan to coordinate the implementation of
all of these projects to maximize water quality benefits.

C. WATER FOWL

Comment 12C-1: Considering the very brief and rudimentary nature of the study conducted by
Biosystems Analysis Inc., the potential cumulative effects from heavy
concentrations of six different 1.cavy metals, and the lack of information
regarding the effect of these roxins to waterfowl specifically, it is of primary
importance that the Preferred Alternative incorporate a plan for effectively
preventing access to the Berkeley Pit water by waterfowl. This will ensure
that the Preferred Alternative complies with the Bird Migratory Act. (1 5)

Response: EPA and the State will be coordinating with the U.S. Department of Interior
to mitigate potential impacts on waterfowl] in a cost-effective method,

D. INTERACTION OF PLAN WITH NATURAL RESOURCE DAMAGE ACTIONS

Comment 12D-1:; "How does this Superfund cleanup anticipate restoration work to be done as
required in the Natural Resource Damage Act portion of CERCLA? Because
both are in the CERCLA law, a reasonable man would expect the one to be a
Jumping off point for the other.” (G 2)

Response: We are unable to anticipate the restoration work to be done under the Natural
Resource Damage (NRD) program. The NRD program will be able to plan
their restoration activities more precisely following the ROD.

The selected remedy is a remediation response to protect human health and the
environment. Restoration (the "natural resource damage” portion and action)
is a separate issue. The commenter is correct, restoration takes over where
remediation "ends."

Comment 12D-2: "Resource damage recovery suit placed in jeopardy." (BSB 7)



Response:

PART I - NON-TECHNICAL COMMENTS
We do not believe that the proposed remedy places the NRD suit in jeopardy.
On the contrary, it gives the trustees a clear indication of the scope of the

remedial action to use as the baseline for restoration work.

Neither action - remediation or restoration - jeopardizes the other.

E. IMPACTS TO SILVER BOVW CREEK

Comment 12E: Has the issue of cunulative impacts in the Silver Bow Creek/Butte Mine Flooding
operable unit been considered in the RI, FS, and Proposed Plan?" (I 43)

Response:

Yes, the cumulative impact has been considered. That is one of the reasons
that Gold Book Water Quality Criteria (WQC)' have been used as a goal for
this project. Using Gold Book WQC as the goals dictates that water
discharged from a treatment plant meet all water quality goals, including
support of a cold water fishery and drinking water,

F. FUTURE LAND USE

Comment 12F-1.;

Response:

How does this solution return the land to the minitmum required "recreational
use,” i.e., backfill and revegetation? (1 52)

Superfund regulations do not require that a pit formed by hardrock mining be
returned to a minimum recreational use. The Montana Hardrock Mining Act
does have requirements for such things as waste rock dumps, leach pads, and
tailings ponds but not specifically for pits. The Act’s variance for pits was
ruled unconstitutional by Judge Thomas Honzel on September 2, 1994,
Regardless, the reclamation issue is independent of the scope of this action,
which deals with groundwater contamination. This issue needs to be revisited
in the Active Mine Area operable unit, which will address reclamation
standards.

G. GROUND COVER

Comment 12G-1:

Response.

"Stabilize mine waste and ground cover, i.e., grass, etc.” (1 34)

The stabilization of surface mining-related wastes was not part of the MEOU
RI/FS. The stabilization of these materials is currently subject to State of
Montana regulations and is defined in MR's active mining permit.

This action does not include the reclamation of mine waste in the active
mining area. The Montana Hardrock Mining Act, administered by DSL., does
require this reclamation. DSL is currently working with MR to develop a
reclamation plan for the entire active mine arca,

t

On August 11, 1994 Montana Water Quality Bureau Cercular 7 (WQB-7) Standard replaced "Gold Book™

standards as enforceable standards for water quality issues in the State of Montana.
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H. DUST

Comment 12H-1;

Response:

PART I - NON-TECHNICAL COMMENTS

Several individuals expressed concern abour the blowing dust around the Pit
area not being fully addressed in the EPA plan. (BSB 4-M, BSB 4-J, 1 13,
142)

The action does not address blowing dust which we believe is independent of
the groundwater problem being addressed through this action, Dust problems
are handled through the DSL operating permit and reclamation program.

| WINTER FOG

Comment 121-1:

Response:

"We understand that winter fog from the Berkeley Pit caused a pilot 10 be
unable to land at the Butte airport three years ago and that he was
subsequently killed after running out of gas enroute to another airport. How
does EPA propose to eliminate this type of permanent nuisance with a remedy
that will eventually widen the pit water to nearly 500 acres, an increase of at
least nwo times over that preser - when the cited accident took place?” (G 2)

EPA and the State have no evidence that the incident was in any way related
to fog from the Berkeley Pit. EPA and the State do not plan to eliminate any
potential fog problem. There is a question of how much the Berkeley Pit will
contribute to winter fog. A Masters thesis paper prepared by Dave Klemp of
Montana Tech (May 9, 1994) concluded that the Pit does not contribute
significantly to fog formation. The Pit is also frozen over during the months
of December through March, which precludes fog formation for most of
winter,

J. MDHES REPORT TO ENVIRONMENTAL QUALITY COUNCIL

Comment 12J-1;

Response:

One individual requested that "the Montana Department of Health and
Envirommental Services make periodic reports to the Environmental Quality
Council on the progress of the cleanup of the Berkeley Pir and the protection
of alluvial aquifers underlying the Silver Bow Creek Superfund Site” in
accordance with House Joint Resolution 20. (BSB 7)

MDHES will, upon request, respond to any Environmental Quality Council
{EQC) request for reports on the Berkeley Pit, MFOU, or any other issue.
Further, MDHES (through the monitoring program) will be preparing yearly
reports, which will be available to the public, on the data (water quality and
levels) with the State's interpretations on water flows and updated/future dates
for approaching the Pit System CWL.,
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3.13  INNOVATIVE TECHNOLOGIES

Comment 13-1:

Response:

Comment 13-2;

Response:

Comment 13-3:

Appropriate new technologies should be developed and used as they become
available in the cleanup of the Pit. (T'1, BSB 12-K, 131,122,128, 124,1
16,115, G 1, BSB 8, BSB 7, BSB 6, BSB S, BSB 4-P, BSB 4-K, BSB 4-1,
Ts5,151)

The ROD specifies that a technology reevaluation be undertaken when the
Berkeley Pit reaches the 5,260-ft level. This does not preclude independent
evaluations in the meantime. EPA and the State are open to amending the
ROD to employ new technology if the technology meets all water quality
standards and is proposed collectively by the PRPs and the developers of such
technology.

The ROD should require the use of innovative technologies to supplement or
replace the hydroxide plant and ensure that the "best available” proven
technology is used at the time of implementation, thus avoiding the problems
with hydroxide precipitation, such as:

1) Sludge disposal in the Pit or new repository;

2) Future contamination from leaving billions of gailons of poison water
in the Pit; and

3) The loss of the ore body, an enormous economic resouwrce made ino a
long-term community liability. (BSB 2, T 8)

1) EPA and the State will encourage the use of new and innovative
technology which reduces potential problems associated with
hydroxide precipitation sludges. However, we will not require the
PRPs to use new technology if the costs are considered to be excessive
as compared with existing convention treatment technology that meets
discharge standards. A large portion of the costs related to this
project are associated with sludge handling and disposal. We are
hopeful that technolagy is demonstrated that significantly reduces
sludge handling and disposal costs, thereby making the new
technology cost-effective,

2) Under the plan outlined in the ROD, approximately 55-billion gallons
of contaminated water will be stored in the Pit. We believe that this
water will not pose a threat to human health and the environment
because it will not be allowed to rise above the CWL.,

3 The economic impact of the Rooding ore body is outside the scope of
the Superfund decision-making process.

Use of new technologies, regardless of cost. (G 2, BSB 12-D, 119,114,123,
BSB 7)
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Response:

Comment 13-4:

Response:

Comment 13-5:

Response:

Comment 13-6:

Response:

PART 1 - NON-TECHNICAL COMMENTS

See response to Comment 13-2, Section 3.13.

EPA should create a partnership with the PRPs and the County to set a firm
goal to develop a comparable remedy of equal effectiveness that is sensitive 10
cost. (BSB2,TS)

EPA and the State are not planning to specifically form a partnership with the
PRPs. However, EPA, the State, and the PRPs are members of the advisory
committee for the DOE Resource Recovery Project, which is demonstrating
several innovative technologies using Berkeley Pit waters. The ROD also
requires a reevaluation of the remedial technology when the water level in the
Pit reaches the 5,260-ft level.

ARCO generally agrees with the treatment technology proposed for any
necessary post-mining treatment plant, but would like to emphasize that the
"hydroxide precipitation with aeration process” developed by Dr. Huang at
Montana Tech is an innovative technology. Accordingly, this technology, like
many others underlying the remedy, will need to be continually evaluated as
the appropriate treatment time approaches. Again, the Plan would be better
1ailored to the realities of the Pit situarion, and would better serve the public
interest, if it emphasized that flexibility and ongoing evaluation would be
necessary for treatment plant matters. (PRP 1)

EPA and the State have emphasized flexibility in the methods of inflow
control, bedrock aquifer withdrawal points, and treatment technology in the
ROD. The ROD also requires a reevaluation of technology when the Pit
water level reaches the 5,260-ft level.

Regarding innovative technology and timing, EPA should go forward from
taday, not backward from the year 2022, Here is a plan that most of Butre
would likely find acceprable. Butte-Silver Bow County has asked EPA 1o find
research dollars in their S.1.T.E., Site Program, or another of their research
programs. It could be used to help come up with newer cost-effective
technologies. Adding dollars to DOE funding of the Resources Recovery
Project of Montana Technologies Company in Butte, would mean technologies
could be tested in a shorter time period. One idea is to have the project send
out a call internarionally for new technologies, Let competition and market
Sorces prevail,  Interested companies and/or MSE could test their ideas, EPA
could require that within the following five years, a pumping plant be
designed and constructed. Within seven or eight years, we could have clean
water running down Silver Bow Creek. (T'9, G 2, BSB 14, BSB 6)

EPA and the State presently plan to pursue additional federal funding for
technology development programs for the Berkeley Pit, The ROD does not
require specific technology development and demonstration except for the
reevaluation of technology when the Berkeley Pit reaches the 5,260-ft level.
This does not preclude such program funding in the future independent of this
ROD and subsequent enforcement action. EPA has, however, funded
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Comment 13-7:

Response:

Comment 13-8:;

Response:

Comment 13-10:

Response:

Comment 13-11;

PART I - NON-TECHNICAL COMMENTS

numerous projects through the Mine Waste Pilot Program coordinated by
MSE and Montana Tech. This program, as well as the DOE Resource
Recovery Program, have the ability to test innovative technologies.

"We specifically want to draw attention to the Call for Action on innovative
technologies in Paragraph 3.1 in which the local government takes a position
that the RI/KS is defective because the remedial technologies were noi
considered in combinations. It is preordained results for the analysis to have
been made in the manner as reflected in that draft document,” (T 12)

EPA and the State disagree with the conclusion that the RI/FS is defective or
that the results were preordained. We believe that the proposed treatment
scheme is the most straightforward, cost-effective treatment available. We
expect new technologies, variations of this conventional technology, and
combinations of technologies to be developed in the future. This decision can
be amended if such technology is developed and proposed collectively by the
PRPs and the developers of such technologies.

"Because of cost, EPA did not consider condensation or other newer
technologies thar could be made available soon." (T 8)

These technologies were considered in the scoping portion of the FS. Some
of these technologies were rejected because of costs, which were considered to
be excessive as compared to conventional treatment costs. Relative costs are
considered to be one of the three criteria used for scoping of alternatives,
along with effectiveness and implementability,

"The solution that's been proposed no matter what anyone says is the cheapest
and not the best. There are way berter technologies out there if we would
look at these technologies and try to use some of those technologies. The best
thing we can do as a community withour question is 10 figure out a way to
mine that water, take the resources from that water and, most impaortantly,
turn the water back to water. The most valuable asset in the Berkeley Pit
today, I believe, is the water.” (T 5)

The term "best” needs to be clarified. There are technologies which may
produce less sludge, recover metals, etc., and may be considered "best” by
some people. EPA and the State believe that the proposed technology is the
"best” balance between costs, effectiveness, and implementability, All of
these criteria, including costs, are required to be considerad in our evaluation
of technelogies,

I think that the only way this problem is ever going to be solved is by some
independent third agency or some independent third body. 1 do not believe
ARCO and EPA are going to solve this problem. This problem is going to be
solved by Metanetix, Montana Technologies Company, or some other similar
company. (I'5, BSB 13)
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Response:

Comment 13-12;

Response:

Comment 13-13:

Response:

Comment 13-14;

Response:

Comment 13-15;
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EPA and the State would be pleased if a third party solved the Berkeley Pit
problem and reduced costs of the solution through a market driven process
(i.e., metals recovery for profit). As was previously stated, EPA and the
State are open to new, innovative, cost-effective technology if proposed
collectively by the developers of such technology and the PRPs.

"Either putiing the sludge in the Pit or creating a new tailings dump will have
serious, potentially harmful effects on both human health and the environment.
The goal should be to keep the production of sludge to a minimum." (I 51)

Management of sludge from a treatment facility is not an overwhelming
obstacle. Studge will be managed to eliminate the potential for harmful
effects to human health and the environment. However, the management of
sludge is a significant portion of the expense of the remedy outiined in the
ROD. Reducing or eliminating sludge generation will reduce the overall cost
of the project. The cost savings associated with sludge reduction may
eventually make alternative innovative treatment technology cost-effective,

"What type of advertisement has the EPA, MDHES, and PRPs done so far for
the solicitation of innovative ideas for the Berkeley Pit toxic water issue - or
was this solicitation process given to only a select few for their ideas?" (I 50)

EPA and the State did not solicit ideas for any type of technology during the
FS. The FS screening process evaluated technologies commonly utilized for
these types of projects as prescribed by EPA guidance.

What type of funding and inquiry mechanism for innovative ideas will the
EPA, MDHRES, and the PRPs pui into place for the solicitation of innovarive
ideas? If funding is available, could a panel of experts, as well as people
Sroni the community, mining, timber, agricuitural, and recreational industry,
sit on a panel for the adoption or the declination of innovative ideas? (1 50)

EPA and the State plan to pursue additional federal funding for development
and demonstration of innovative treatiment of Berkeley Pit waters. These
types of removal and design programs usually include some type of
solicitation of ideas and a process for adopting or declining ideas, Hopefully,
local residents, as well as experts, would be involved in this process. EPA
has previously funded various treatment demonstration projects through
programs, such as the SITE Program and the Mine Waste Technology Pilot
Project. These programs are not designed specifically to address Berkeley Pit
issues, but are designed to demonstrate treatment technology in general.

"The proposal to dump lime into the Pit and leave the accumulated studge
there forever ignores the technologies now available for treating the water.
Folks who maintain that ARCO has been given the ‘cheapest” alternative make
a good case here. EPA should be helping communitics find the larest
technologies to deal with their environmental disasters, not just the ones that
are cheapest for the responsible parties.” (1 13)
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Response:

Comment 13-16:

Response;

Comment 13-17:

Response:

Comment 13-18:

Response:

Comment 13-19:

PART I - NON-TECHNICAL COMMENTS

We believe that sludge management is not an overwhelming technical obstacle
and that it can be managed in a manner that presents no threat to human
health or the environment. The technology proposed in the ROD to treat
Berkeley Pit waters is the most cost-effective, implementable, and effective
treatment technology presently available. This technology was selected using
the criteria set forth in the NCP.

“Everyone who has a plan should be allowed to prove their technology, and
we should start immediately to halt further degradation of the pit problem. It
should take no miore than 5 years to choose the best plan and have that plan
in place, instead of allowing 28 years to pass before artempting to treat the
water.” (I 15)

There are programs available, such as the SITE Program, the DOE Resource
Recovery Project, and the Mine Waste Technology Pilot Project, where
developers of technology can demonstrate their technology. The ROD
requires that there be a reevaluation of technology when the Pit level reaches
the 5,260-ft level. This new te “hnology may be developed to the point that it
meets the Superfund criteria better than the existing conventional treatment
technology. We believe that the Pit does not pose a threat until the water in
the East Camp approaches the 5,410-ft level. It is not necessary, therefore, to
have a treatment plant to treat Pit water until that time period. The ROD does
require immediate inflow control and treatment of that inflow,

Most of the technologies required to turn the present catastrophe of a highly
contaminated area into an asset for our community are currently achievable.
Now is the time in the Superfund process to put these technologies into place
Jor beneficial uses by this community and the State of Montana. (1 50)

We assume that the author of this comment is referring to metals recovery
processes. There are technologies available that could recover metals from
tie Berkeley Pit waters, We believe, however, that the overall combined
cost-effectiveness, technical effectiveness, and implementability are greater for
the conventional technology outlined in the ROD than the metals recovery
processes currently available.

"The EPA needs to allow competition and market forces to compete for
werkable solutions,” (I 14)

We also believe that competition and market forces will eventually allow for
innovative treatment technology to be developed for the Berkeley Pit. Sludge
management is a major cost for the selected technologies and technologics
which are able to meet discharge standards and reduce sludge management
costs are likely to be prime alternatives or additions to the conventional
technology outlined in the ROD.

One commenter asked if innovative technology had to be proven by April 29,
1994, (BSB 4-C)
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Comment 13-20:

Response:

Comment 13-21:

Response:

Coniment 13-22:

Response:
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No, innovative technology does not have to be proven by that date. EPA and
the State are willing to entertain any new technologies presented collectively
by the PRPs and the developers of that technology if that technology meets the
performance standards established for this project.

"The preferred alternative as proposed by the EPA and MDHES should be
unacceptable by this governing body and this community. We can't totally
rely on expert opinion on this issue because nowhere else in the world has a
cleanup of this magnitude taken place before.” (BSB 4-G)

The Berkeley Pit project is a large project, but wastewater treatment projects
much larger than this project are common, and mine drainage projects
approaching this magnitude have been completed (i.e., Yak Tunnel -
Colorado, Leadville Tunnel - Colorado).

"The County would suggest that the ROD be written to require the use of
innovative rechnologies to supplement or replace the hydroxide plant and
ensure that the best available, ~roven technology is used at the time of
implementation.  Further, the ROD should require the EPA, based on a
thorough technology assessment and review over the next rwenty years, to
verify the suitability of the selected technology. The EPA should join forces
with the PRPs and set a goal 10 develop alicrnative technologies that offer a
comparable remedy of equal cffectiveness thar is sensitive to cost. The ROD
should clearly allow for sufficient access to the Pit water and provide needed
indemnification from Superfund liability for those parties interested in proving
the viability of alternative technologies. In the absence of such provisions, it
would appear that any language in the ROD about the possibility of using
innovative technology in the future is purely gratuitous.” (BSB 2)

The ROD requires that a reevaluation of treatment technology be conducted
when the water level in the Pit reaches the 5,260-ft level, Although
technology demonstration is not a component of the ROD, we believe that
considerable innovative treatment technology testing will occur before the
water reaches that level through one of several technology demonstration
programs or through develapers of such technologies. EPA and the State are
committed to pursue additional federal funding for the development and
demonstration of innovative technology.

"Although the County believes a firm schedule and trigger point should be
established to build a treatment plant, a greater goal is 10 develop an
alternative technolcgy solution to preclude construction of a conventiongl
treatment plant.  Even under the most conservative scenario for plant
construction, the County believes there is an ample window of opportuniry to
develop reliable technology alternatives.” (BSH 2)

We believe that a conventional treatment plant will meet the Superfund goal of

protecting human health and the environment; however, we also believe that
there is ample time to develop alternate technologies or improve on existing
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Comment 13-23.

Response:

Comment 13-24;

Response:

Comment 13-25.

Response:

Comment 13-26:

Response:
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conventional technology that may produce less sludge or recover metals
economically.

"A firm commitment by EPA, MDHES, and the PRPs to investigate and
implement innovative technologies is needed to spur action toward this
development objeciive." (BSB 2)

The ROD requires a reevaluation of innovative technologies when the Pit
reaches the 5,260-ft level.

The commenter suggests that, "for those who feel that other technologies
would be more appropriate, they provide to the responsible parties and to the
agencies proof, credible, scientific facts that show that the technology they are
purporting is both scientifically sound and at least as equally cost-effective if
not more cost-effective than what is currently on the rable.” (I'4)

EPA and the State also believe that to select an innovative treatment
technology there must be a strong scientific basis for that technology and the
technology should be cost-efi :tive as compared to conventional technology.

The commenter believes that in the 10 to 20 years that will ensue before the
large Berkeley Pit treatment plant needs to be built, there will be ample time
Jor additional rechnology development. (T 4)

EPA and the State also believe that there is ample time for the development
and evaluation of new technology. The ROD specifies that a reevaluation of
technology be conducted when the Pit reaches the 5,260-ft level.

"Will the preferred alternative enhance mining in our area or make less the
amount of minerals that can be taken from this ore body by allowing the water
table to rise? Will the preferred alternative create more or less jobs in our
community? Will the preferred alternative enhance our community image as a
great cleanup project that will have a multitude of institutional controls?
Controls that could prevent the people of this community the benefit to utilize
a natural resource of clean water and easy accessibility 1o the mineral depoyit
in our area. 1 would like to know {f the EPA, MDHES, and PRPs are willing
10 go the extra mile to turn our communiry into a maodel of a highly productive
alternative project that could be used for future clean up projects all over the
world. In the past, there has been seed money for other projects in our
community by the PRPs. Would the PRPs also provide seed money to create o
panel of not only experts, but also people in mining, agricultural, timber,
recreational and industry? This panel would decide on the adoption of
innovative ideas that could be cost-effective and also o wnique alternative 1o a
massive cleanup problem we are all now facing.” (I 50)

We do not have replies to many of these questions and even if we could reply

the responses would have no bearing on the remedial decision because these
factors cannot be used as criteria in the decision making process. We do
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Comment 13-27:

Response:

3.14 SLUDGES

Comment 14-1;

Response:

Comment 14-2:

Response:

PART I - NON-TECHNICAL COMMENTS

realize that allowing the water level in the East Camp to rise will probably
discourage underground mining because of the increased costs placed on
mining companies to dewater the mines and meet discharge standards. The
NCP does not allow this factor to be integrated into our decision. Mining
companies can still dewater the mines and apply for a discharge permit, but
they would bear the financial burden of treatment. The objective of
Superfund is to protect human health and the environment. Enhancement of
image and economic viability of a community is not an objective. Sometimes
image and economic viability are enhanced by completed Superfund projects,
but EPA and the State have no authority to force the PRPs or use fund monies
to specifically meet these objectives.

"The toxic water is a threat 10 the health of the people in this community. An
all out effort should be made now and develop technologies to recover
valuable minerals and to purify whatever is unusable.” (1 44)

EPA and the State do not believe that a threat is posed to the health of the
people in Butte until the water level in the East Camp exceeds the 5,410-
level. The ROD dictates that the water level must be kept below this level,
thereby never allowing the people’s health to be directly impacted. Innovative
technology development, including metals recovery technology, is not required
under the ROD. The ROD does require reevaluation of technologies when the
Pit reaches the 5,260-ft level. Development and demonstration of
technologies need to occur outside of the ROD and associated enforcement
process through programs such as the DOE Resource Recovery Project and
demonstration by developers of such technology.

The sludge should not be disposed of in the Pit. The Preferred Alternative
perpetuates and increases the problem instead of solving the problem. (T 12,
BSB 4-F)

EPA and the State believe that sludge disposal in the Pit should not be
discounted. However, additional study is necessary before disposal of sludge
in the Pit will be allowed.

If Alternative 7 is chosen, repository siting for Pit sludge must begin now,
Several repository sites have already been identified in a 1992 study ("Mining
& Milling Waste Disposal Area Siting Study”).  An off-site repository for
sludge will have unique requirements, Each of the possible repository sites
already identified should be evaluated for possible sludge disposal. (BSB 3)

EPA and the State agree with this statement. Several of the repository sites
are in the active mining area and are convenient to the Berkeley Pit. We plan
to have the repository sited following the design of the inflow control and
Horseshoe Bend/tailings circuit integration. This siting process should start
by 1996.
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Comment 14-3:

Response:

Comment 14-4.

Response:

Comment 14-5;

Response:

Comment 14-6:

Response:

Comment 14-7:

Response:

Comment 14-9.

PART I - NON-TECHNICAL COMMENTS

Discourage EPA from simply moving waste (sludge) from one spoi to another.
(151, BSBS, T1)

The plan outlined in the ROD calls for placing sludge in a secure repository
or in the Pit (contingent on additional studies). We do not believe that this
constitutes "moving wastes (sludge) from one spot to another.”

How can a solution which increases the problem be lawful? (T 12)

EPA and the State believe the plan presented in the ROD protects human
health and the environment as required by the law and will ultimately reduce
the acid mine drainage from the present generation rate,

We would sug;, »st to0 EPA and MDHES in their final decision-making that the
question of sl.. e disposal is best left until the final design is done for the
technology for “te j nal treatment and not try 1o be determined right now.

T4

We believe that this is a good suggestion, except repository areas need to be
identified in the near future. Several issues need to be resolved (see response
to Comment 8-2, Section 4.8) concerning Pit disposal of sludge and the
specific sludge characteristics before the Pit disposal option can be approved.

If treatment sludge was added to the Pit, it would dramatically affect the Pit
sediment and the reactions occurring in the sediment and surrounding
groundwater and perhaps deep groundwater. These possibilities should at
least be considered and preferably investigated in some detail in a pilot
experiment that could be carried out on site, (1 53)

Although we do not want to preclude disposal of sludge in the Pit, we agree
that these issues should be evaluated before sludge is placed in the Berkeley
Pit. The ROD specifies that the potential impacts be more thoroughly
evaluated before sludge disposal in the Pit is approved.

One commenter expressed dissatisfaction with the solutions of liming the
polluted water in the Pit and creating studge. This is not cleaning up the
contamination, it only serves to maintain or create another Superfund site.
18

EPA and the State believe the sludges generated by the technologies propased
in the ROD ¢an be managed without creating new hazards.

We realize that the Proposed Plan is generic and that the detailed construction
design will be done during RD/RA after signing of the ROD. However, we
recommend that the treatment sludge disposal facility be designed to prevent
exposure of migratory birds to the sludge. This sludge will comain elevated
metals and arsenic concentrations, and any water ponding on the surface may
attract waterfowl and shorebirds. (GOV 1)

RS3-55



Response:

Comment 14-10:

Response:

Comment 14-11;

Response:

Comment 14-12:

Response:

Comment 14-13;

PART I - NON-TECHNICAL COMMENTS

Comment noted. Any repository would include a design to prevent ponding
and placement of surface soil precluding exposure to waterfow].

The commenter generally agrees that sludge disposal location must be left
open and requests that this point be made explicit in the plan. The sludge
disposal question of whether sludge goes "into the pit” or “into a repository”
does not need to be answered today. Much more testing needs to be
performed in the furure on innovative technologies, as well as pilot scale
testing on the hydroxide precipitation process design by Dr. Huang. The point
in time when treatment plant design actually begins is the best time to make
the determination of where best to dispose of sludge. (PRP 1)

EPA and the State generally agree with this statement except that identifying
the location for the repository should begin in the near future. The specific
design of the repository should wait until the sludge characteristics are more
thoroughly evaluated. There are also several issues regarding disposal of
sludge in the Pit which must be evaluated before this option can be approved
(see Comment 8-2, Section 4 8).

The need for flexibility to account for evolving innovative technology is
particularly pertinent to the sludge issue. Once sludge is placed in an out-of-
pit repository, the metals on the sludge will never be extracted because of the
manner in which metals are bound up as metal hydroxides and the added costs
associated with exiracting the metals. However, if the sludge is retirned to
the Berkeley Pit, there is a much greater chance that metals will be available
Jor extraction in the future by an innovative technology and will become more
concenrated as more sludge is added to the Pit. (PRP 1)

EPA and the State agree with this statement, However, this would not be a
major ¢riterion used for evaluating the choice between landfitling sludge and
disposing of sludge in the Pit. Protection of human health and the
environment would be the major objective.

How long do you perceive that land disposal of sludges would be required
before new technology might be approved by you that produces no shidges?
How much area would be required for land disposal of those sludges? (G 2)

EPA and the State are uncertain how long a time period sludge disposal may
be required. We are hopeful that technologies that generate usable products
instead of sludges will eventually become cost-effective. We believe that it
will take from 1.25 to 2.5 acres of land per year to dispose of sludges
generated by the process outlined in the ROD, assuming a repository depth of
60 fi,

What long-term asswiance does this plan provide the community that the
shudge generation associated with the preferred alternative treatment
technology will not itself become another Supcrfund-rype problen down the
road? (G 1, BSB 5)
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PART I - NON-TECHNICAL COMMENTS

The sludge generated from the selected treatment technology will be an
atkaline, lime-based material chemically similar to the tailings presently
generated by the mining operation. The daily sludge generation for a full
scale treatment plant will be only one to two percent of the volume of tailings
that is produced in the mining operation. Any sludge repository will have to
be designed to reduce precipitation infiltration, leachate generation, and
leachate migration. It is likely that this repository would be built in the active
mine area which naturally drains to the Pit System. The Pit would, therefore,
act as a natural collection system for the minimal amount of leachate that
might ever escape from the repository. Any small amount of leachate that
would be collected would be treated in this facility because a treatment plant is
necessary, regardless of the remedial alternative or CWL selected.

3.15 WATER TREATMENT FACILITY

Comment 15-1:

Response:

Comment 15-2:

Response:

Comment 15-3:

Response:

Comment 15-4.

There has ahways been an engineering, construction, and shakedown period of
about two years built into the RI/FS. This period should be written into the
order. (BSB §)

Comment noted. On the basis of this and similar comments, the ROD was
written to require construction of a treatment plant, capable of meeting
discharge standards and maintaining the water level in the East Camp System
below the 5,410-ft level, to be completed four years prior to the projected
water level reaching the CWL as measured at the highest water level with the
East Camp System (presently the Anselmo Mine).

Commenters requested assurances on the scheduling of the construction of the
plant. The proposed plans should document a firm schedule about the
conservative trigger point to plant construction 10 provide greater assurances
that the CWL is never approached. (T 8, BSB 2, BSB 4-D)

See response to Comment 15-1, Section 3,15,

The EPA and PRPs should proceed with haste to develop and implement plans
and design criteria for a facility to trear contaminated water before it reaches
the alluvial aquifers surrounding the Berkeley Pit. (BSB 7,11, BSB 2, BSB
4-D, BSB 13,113,11, G 1, BSB 6)

See response to Comment 15-1, Section 3.15,

Rather than wait nearly 30 years and hope and wish for new, inexpensive
technology for cleaning Pit water, and rather than complain with no soluticn,
let’s force new technology to come forward now. There is nothing like a
deadline to get things off dead center. Competition, capitalism, and market
Jorces can bring forward the needed cost-effective technology and get it up
and running within eight years. (BSB 14, G 2, BSB 4-N)
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PART I - NON-TECHNICAL COMMENTS

EPA and the State have set deadlines based on the CWL which is dictated by
the rate of fiooding in the System. The ROD, therefore, emphasizes inflow
control because, by controlling and treating inflow, the time frame for
building a full scale treatment plant is delayed and significant monies are
saved. This strategy provides a significant amount of time to allow
development 4nd demonstration of new technologies.

3.16 WATER ISSUES

A. BEDROCK AQUIFER

Comment 16A4-1;

Response:

Comment 16A-2;

Response:

Comment 164-3;

The Proposed Plan "writes off " the bedrock aquifer as irremediably
contaminated, What are the proposed boundaries of the "written off”" bedrack
aquifer (3 dimensional) and what assurances does the community have that
these boundaries will not change over time?

A map is attached to the ROD which defines the boundary for which the
"waiver"” of State groundwater tandards applies. The boundaries include
areas within the lateral extent of the underground mine workings in the East
and West Camps. Significant amounts of information are available which
outline the lateral extent of the underground workings in the East and West
Camps. The map depicts the areal boundary and is not three dimensional. It
should be noted that this "waiver” and the corresponding boundaries had to be
established regardless of the remedial option employed or the level at which
the Pit is maintained. No assurances can be provided that the boundaries will
not change over time because the final water quality in this area cannot be
predicted. The water quality should improve in some areas as the System
rises and this may decrease the area where bedrock water quality does not
meet state groundwater standards.

On the issue of bedrock aquifer, EPA is suggesting that it is impractical to fix,
and the commenter agrees. The wells thar are drilled at the Pit cost $100,000
each and we question whether this is the type of aquifer that is the source of
water for the community. (BSB 4-K)

EPA and MDHES acknowledge the comments. This type of aquifer is not
typically used to supply water to a large population because individual well
yields are generally small. There are, however, wells in the bedrock aquifer
which are large enough to supply smaller local needs (e.g., Hebgen Park
well).

Initially, greater volumes of water were entering the Berkeley Pit each day
than are at present, and less is expected in the future, We understand this is
because the gradient decreases as the water rises. Anyone can realize that the
balance of the contaminared bedrock water has to going some where, Please
tell us where. (G 2)



Response:

PART I - NON-TECHNICAL COMMIENTS

As the water rises in the Pit, the gradient decreases and the cone of depression
surrounding the Pit decreases. Some of the water that was originally draining
into the underground workings is no longer draining in that direction. This
water is being held in storage in previously unsaturated bedrock or moving
away from the East Camp System adding to the regional bedrock flow which
eventually contributes to the general Clark Fork basin flow. We believe that
the majority of this bedrock water is very good quality, but hecomes
contaminated when it enters the underground workings. By raising the water
level, less clean water is allowed from the periphery of the System to enter
the underground workings and the Pit and becomes contaminated. This fact is
borne out when looking at the bedrock water quality in wells at the periphery
of the East Camp which have good water quality.

B. WATER QUALITY

Comment 16B-1.;

Response:

Comment 16B-2:

Response:

Regarding the 25 billion gallons of toxic water now captured in the Berkeley
Pit which would be 56 billion before any is cleaned and discharged to the
creek about 28 years from now under the preferred plan, to what bencficial
use is that water being applied  There is a fived amount of water on this
earth, Why could 56 billion gallons be tied up in perpetuity? That is what
this preferred remedy would do and that is unacceptable. (T'8, G 2,1 13)

It is true that significant amounts of water will accumulate in the Pit.
However, the Superfund remedial process is designed to protect human health
and the environment and not to completely restore a resource. Natural
resource impacts are more properly addressed in NRD claims such as the one
now underway between ARCO and the State of Montana.

EPA’s preferred plan would divert the water from the Horseshoe Bend away
JSrom the Pit, but that won’t be cleaned for our use for many, many years.
Once in the Pit, EPA and ARCO say the toxic water cannot leave. It is true
Silver Bow Creck, Metro Storm Drain is mostly dry through town, but that
does not mean the water is not leaving. Berkeley Pit water can leave the Pit,
And contrary to what EPA and ARCO tell us, there is strong empirical
evidence that it is leaving the Pir System. You don't need a hydrology degree
to understand that it would not have been possible for the Anaconda Company
to dewater the mines and the Pit if water could not move through the bedrock
aquifer. (T'9)

EPA and the State disagree that water is leaving the Berkeley Pit and there is
no evidence ("strong empirical” or otherwise) indicating anything but flow of
bedrock water to the Berkeley Pit within the cone of influence. The MFOU
RI fully supports this conclusion, Silver Bow Creck and the Metro Storm
Drain are outside the cone of influence of the Pit System.
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C. BERKELEY PIT FILLING RATE

Comment 16C-1;

Response:

Comment 16C-2;

Response:

If the water level in the Pit levels off and stops rising, it should be assumed
thar the Pit is discharging water and pumping should start immediately. In
addition, the 325,000 fine should come into effect as the environment is being
degraded. A water budget is needed that addresses how much water needs to
be pumped out, if water is leaking out. It is important to realize the difficulty
in proving that water is exiting the Pit, and not from some other source, In a
system monitored by people, people and science can and do make mistakes. A
contingency plan must address this real possibility. (11,1 3)

It should not be assumed that if the Pit stops rising that a discharge is
occurring. There is a possibility that with enough inflow control (including
upper Yankee Doodle and Silver Bow Crecks and East Ridge and other
surface drainages), decreased bedrock flow due to the constricted Pit cone of
depression, and increased evaporation from the larger Pit surface area, that a
homeostatic level may be reached in the Pit. There would still be a need,
however, for a permanent facility to treat Horseshoe Bend water. The Pit
would continue to fill if the pum, ing/treatment requirements for Horseshoe
Bend Water were stopped. As for the contingency plan, EPA and the State
have the ability to order the PRPs or use fund monies to take action (including
construction of a treatment plant) if an unanticipated threat arose or was
discovered through the monitoring program,

People are worried about induced infiltration where contaminated water from
the Hill or in the Pit could travel south and contaminate wells. People hope
that the existence of contact between Butte-Silver Bow County and ARCO for
post Superfund well bans isn't being considered by EPA and preferring to let
the Pit fill. People worry that putting off cleaning Pir water for up to 28
years will affect the ability to get other sites cleaned up soon; for example,
stream bed sediments in Silver Bow Creek. (1'9)

We believe that induced infiltration is impossible south of the Pit. The entire
alluvial aquifer would have to be drained, including the draining of Blacktail
Creek, before this induced infiltration could occur. Institutional controls will
be necessary for the bedrock aquifer regardless of whether the Pit is allowed
to fill or if it is drained. The selected remedy will prevent the migration of
contaminated water from the MFOU towards the Summit Valley, The
monitoring program is the constant check on the findings of the MFQU RI.

The ability of EPA and the State to respond to unknown/unforescen issues is
not compromised by the selected remedy. The ICs drilling private bedrock
wells is a response to protect human health from exposure to contaminated
water within the bedrock aquifer of the MFOU., This need for ICs is
independent of the selection of a preferred engineered remedy,  If the System
is not allowed to fill further, then there would be no bedrock aquifer water to
“tap into" above 5,000 ft. With surface topography in the MFOU ranging
from 5,500 ft to 6,200 ft, this would mean drilling from 500 ft to 1,200 ft to
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reach water. Few are willing to drill private wells to this depth and spend the
amount of monies this would require.

The selected remedy has no negative effects on other operable unit
remediation plans. We believe that the ability to clean up other sites,
including streambed sediments in Silver Bow Creek, is not impacted by
allowing the water level in the Pit to rise to the 5,410-ft level, To prevent
impact to the other sites, the contaminated East Camp water must be kept out
of the alluvial system. This is accomplished by keeping the water level in the
East Camp below the CWL.

D. DOMESTIC WELL WATER QUALITY

Comment 16D-1; Why not start now to clean up the Pit? You are not protecting my well or the
safety of our drinking water supply by allowing the water in the Pit 1o near a
critical level that could (no one knows for sure that it will or it won't) cross
into the alluvium aquifer. From my kitchen sink I can look out the window
and see Berkeley Pit. Ilook froun there to the water and wonder how will 1
know swhen and {f the water will become unsafe to drink. Wiy maust I live with
the threat of the water leaving the Pit and entering the alluvium aquifer? You
are a federal agency that is mandated by law to protect me and my family
Jfrom such a threat. I only ask that you do what you are charged by law to
do. (123,141,18, BSB 4-F, 133)

Response: EPA and the State believe that, by keeping the water level below the 5,410-ft
level, the drinking water in the alluvial aquifer is protected. We believe that
pumping the Pit to a lower level is not cost-effective or the technically proper
response. If the Pit rises to the highest level possible, it will thereby reduce
acid mine drainage production and total daily metals loadings to the System.
Any contamination (future or current) to domestic wells will not be a result of
contaminated bedrock aquifer waters from the MFOU. The citizens of Butte-
Silver Bow are not living with a threat of water leaving the Pit, EPA and the
State are protecting the human health and the environment with the selected
remedy,

E. DRAIN THE PIT

Comment 16E-1; Why doesn't the Proposed Plan call for draining the Pit? (G 1)
Response: The Proposed Plan does not call for draining the Pit for three reasons:
1 EPA believes that draining the Berkeley Pit is not necessary to achieve

protection of human health and the environment than letting the Pit
rise to higher lcvel.
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2) Although the valume of water in storage is less if the Pit is drained,
the volume of water treated on a daily basis is considerably more (up
10 2 mpd more) and the gquality of water to be treated will be worse
than if the Pit is allowed to rise higher.

3) The estimated cost of draining the Pit ($350-450 million) is
considerably more than the preferred alternative ($50 million), even
though EPA believes draining the Pit provides no significant increase
in protectiveness,

F. FLOOD THE PIT

Comment 16F-1;

Response:

Comment 16F-2:

Response:

If flooding of the Pit as fast as possible is a good idea (which was suggested
by the State), why not use all available resources and fill it right away, such
as Silver Bow Creek, diverting Big Hole Water, etc? (G 1)

If the reduction of the total volume of acid mine drainage was the only criteria
for selecting a remedial response, then the immediate filling/flooding of the
Pit would be selected. Howeve , this is only one of five balancing criteria,
As the MFOU FS pointed out, filling/flooding the Pit faster increases the cost
of the remedy. We also believe that it is prudent to allow the Pit to rise
slowly so the impact of the rising bedrock aquifer can be completely evaluated
as it occurs,

If the determination of what is best for the Pit is to let it reach the static level
or another level that would 1ake years to reach, why not pump the Silver Bow
Creek inro it for a couple of years? Not only to get closer to the permanent

solution, but also to perform reclamation on Silver Bow Creek while it is dry.

16)

See response to Comment 16F-1, Section 3.16F.

G. WATER ESCAPING PIT

Comment 16G-1:

Response:

"I recommend that EPA and MDHES publicly acknowledge that the
assumption that no water is escaping out of the Pir is exacily that: an
assumption. It is based on theory, not fact. 1 found the public documents to
be misleading on this point, making it seem as though the hydraulic gradient
is a known measurement.” (1 43)

The conclusion that bedrock aquifer water is not feaving the MFOU bul
flowing towards the dewatered Pit System is based on the science of
hydrogeology with large amounts of data to support this conclusion, The
science of hydrogeology is a long standing discipline based on research and
peer review. The statament that the findings of the MFOU RI are based on
“theory, not fact" is an unsubstantiated criticism that can be said about
anything.
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Response:

Comment 16G-3:

Response;

PART I - NON-TECHNICAL COMMENTS

The EPA-ARCO plan wouldn 't absolutely assure toxic water isn't leaving the
pit. Instead, it would provide new wells to catch it afier the fact. If ARCO
and EPA are sure contaminated water can't leave the pit, how did Butte
miners pump all the water out of the bedrock aquifer? (G 2)

Butte miners were able to pump water out of the bedrock aquifer because of
the law of nature; water flows downhill. This same truth is what assures
EPA and the State that the selected remedy is correct.

After $10 million of study done over 10 years, ARCO and EPA rely on
theories and their opinions in stating that water isn't leaving. They do not
know what is happening at depth, no one knows for sure. Their preferred
plan for the Pit and mine flooding is based on hydrology theory and guesses,
not facts, The fact is: Bedrock aquifer water is entering Silver Bow Creek at
the west end of town where the bedrock rises to the surface. We know this is
true because Silver Bow Creek has a gaining stream at that point. MDHES
Superfund manager for the Pit Mine Flooding OU sald that the water entering
the creek from the bedrock is poor-quality water. (T 9)

See response to Comment 16G-1, Section 3.16G. The bedrock aquifer water
entering Silver Bow Creek at the Colorado Tailings is bedrock aquifer water
outside the cone of influence of the MFOU (see Figures 6-8 and 14-1 of the
RI). This is neither East Camp or West Camp water, The bedrock aquifer in
the Priority Soils Operable Unit (PSOU) and outside the MFOU will be
investigated further during Phase Il of RI for the PSOU. Its quality is not
impacted by the MFOU,

H. USE OF TREATED HORSESHOE BEND WATER

Comment 16H-1:

Since July 1986, MR has been operating open pit mining in the East
Continental Pit. In the milling process, they are using water imported from
Silver Lake Pipeline. After the ore has been milled, the outflow from the MR
concentrator is being pumped via the McQueen Booster Station up to the
Yankee Doodle Tailings Pond. Along the way, some of the wilings slurry are
being released into the Berkeley Pit,

In essence, MR is using clean water from the Silver Lake Pipeline,
contaminating it in the milling process, and releasing it into an established
Superfund site. Clearly, this situation must not continue and it must be
addressed in the preferred remedy. Not only does it contradict Superfund
criteria which calls for a remedy which will reduce the volume of
contaminants, it also contradicts the criteria that calls for short term
effectiveness. MR must be required 1o treat its own effluent 1o State Water
Quality Standards and release it into Silver Bow Creek.

This holds true for all aspects of MR's current mining operations. Current

mining practices must not be allowed 1o delay or compound the clean up
process,
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One possible alternative with regard to a water supply for current mining
operations is to have MR negotiate for the use of treated Horseshoe Bend
water. (1 5)

The remedy outlined in the ROD has control of Horseshoe Bend water as one
of the major components. We believe that the most cost-effective method for
accomplishing this task is to integrate this flow into the tailings circuit. If the
PRPs choose to control the Horseshae Bend flow in this manner, the amount
of Silver Lake water needed at the concentrator will decrease. See response
to Comments 8-3 and 8-5, Section 3.8.

L WEST CAMP WATER/TRAVONA

Comment 161-1;

Response:

Comment 161-2:

Response:

Comment 161-3:

Response:

Why was the contaminated bedrock aquifer water which enters Silver Bow
Creek at the end of the Colorado Tailings not identified as a release of
contamination in the RI/ES or Preferred Plan? Will a study be done to
identify how much of this water is of the (worst) East Camp quality and how
much is of West Camp quality? What exactly are the levels of contaminants in
the warer over all? (You will 1 call it was identified by the Stare in a recent
public meeting as being of "poor quality”). (G 2, T §)

See response to Comment 16G-3, Section 3.16G.

What will be done with the West Camp water if the Metro Sever is unable to
meet discharge standards due to contaminant loading from the mine
discharge? (G 1, G2)

The West Camp water is very different chemically from the Pit System water
and is presently being treated in the Metro Treatment Plant. If the Metro
Plant is no longer able to handle this flow, the PRPs are required by past
orders with EPA to build a facility to treat this water. This treatment plant
has already been designed and these plans are available for public review.
EPA believes that the West Camp water may be compatible with the Colorado
Tailings groundwater and that these streams may be combined for efficient
treatment in the future.

What will happen if, at some future date, deep bedrock contaminants are
transported into outlying alluvium (owside the defined boundaries of the
written off aquifer). An example is the known vertical upgradient flow from
the bedrock aquifer to the alluvial aquifer under the Colorado Tailings. What
data, assumprions, and calculations have been made to ensure that the
contaminant transport cannot happen via this known hydraulic system or
similar undiscovered mechanisms? (G 1)

EPA believes that this cannot happen between the Pit System and the alluvial
system as long as we maintain the negative gradient between the presently
dewatered system and the alluvial system. The hedrock in the Colorado
Tailings area has not been dewatered. There is continuous saturation from the
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Comment 161-4.;

Response:

Comment 161-5;

Response:

PART I - NON-TECHNICAL COMDMENTS

surface soils down through the bedrock. In fact, the ultimate remedy for the
residual groundwater contaminants in the Colorado Tailings groundwater,
after the tailings removal is completed will probably include pumping and
treating the alluvial groundwater and the stream. In the dewatered Pit System
there already exists a negative gradient between the Pit System and the alluvial
system and our plan will be to continue to maintain this gradient. The
primary assumption is made to ensure that contaminants transport will not
occur revolves around keeping a gradient from the alluvial system toward the
underground workings and the Berkeley Pit.

Additional information is needed on the West Camp to further define the water
level fluctuations over time. To protect the West Camp area from flooding, it
would be prudent to perform additional monitoring in locations hydraulically
lower than the Travona and, at a minimum, reconstruct Well 21 to obtain
more reliable data. (BSB 3)

EPA and the State acknowledge and agree with the comments. Currently,
there is weekly water level monitoring for the Travona, Emma, Ophir, and
AMC-21. The selected remedy calls for four additional monitoring wells to
be constructed in the "shallow bedrock" at those locations that had surface
discharge as a result of the uncontrolled flooding/filling of the mid 1960s.
Further, a "new" AMC-2!1 monitoring well will be installed. Reconstruction
of AMC-21 is not considered feasible.

Can EPA assure residents that "treated” Travona mine water contaminants of
concern - copper, zinc, cadmium, lead, etc. - are not going to become
remobilized downstream through forces of nature? (G 2)

Any disposal of sludges from the treatment of Travona Mine waters would be
regulated by current federal and State laws,

J. OUTER CAMP/LONG-TERM VIABILITY

Comment 16J-1:

Response:

How can the division of the Mine Flooding OU from the non-priority soils
(outer Camp seeps and flows) be justified when each is affected by the dam
hydrologic system (i.e., rising groundwater levels resulting from
discontinuation of pumping)? (G 1)

This point is well taken but not for the reason stated. The Outer Camp has
been at homeostatic conditions and has been discharging to the surface for
many years. It has not to this point been affected by the cessation of pumping
in the Pit System and will not be affected for many more years. The water
levels in the Outer Camp shafts have not responded to the discontinuation of
pumping as you have suggested in your question. The water level in the
Outer Camp is at about the 5,580-ft level, which is over 500 ft above the
present level in the East camp system and 170 ft above the CWL. EPA and
the State do see the need to evaluate the Outer Camp and the impact of the
existing discharge in its own right, In retrospect, it would have been better to
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Comment 16J-2:

Response:

Comment 16J-3:

Response:

Comment 16J-4.

Response:

Comment 16J-5:

Response:

PART I - NON-TECHNICAL COMMENTS

tie the Outer Camp in with the East and West Camp evaluations. The
proposed monitoring plan includes several monitaring points in the Outer
Camp and the potential threats existing in the Outer Camp will be addressed at
a later time.

Whar is the effect of Pit contamination on the outer part of the camp? (1 51)

See response to Comment 16J-1, Section 3.16J. EPA and the State do not
believe there is an "effect” from the Pit System on the Outer Camp bedrock
aquifer system.

Is contaminated water entering groundwater and Silver Bow Creek from areas
such as the Green Lake seep, the Orphan Girl shaft, etc. in the Outer Camp
area? (G2)

There is a possibility that Outer Camp water is entering the Silver Bow Creek
drainage. This issue, which is unrelated to the Berkeley Pit flooding, will be
addressed as part of the Non-Priority Soils Operable Unit RI.

Some members of the community believe we should also call for deep "qualiry”
monitoring wells at Rocker and possibly at a low point mid-valley, as
determined by depth-sounding equipment. We understard depth to bedrock is
unknown in both locations. (BSB 6)

EPA and the State do not agree that an investigatior. on "deep” (in excess of
5,000 ft below surface level) bedrock aquifer water is needed. Further, EPA
and the State do not believe that the two location« sited in the comment woulkd
have any connection to the bedrock aquifer of the MFOU,

Long-term viability of the plan was questioned by one party in terms of vast
unknowns at the boundary of this operable unit with the Outer Camp (Non-
Priority Soils Operable Unit) (G 1)

The long-term "viability" (correctness?) of the selected remedy will be
continualiy checked by the monitoring program,

3.17 EFFECTS OF EARTHQUAKE ON BERKELEY PIT

Comment 17-1;

Insure dam safety at Yankee Doodle Tailings Pond. There is a possibility that
an earthquake could release saturated tailings from the Yankee Doodle
Tailings Pond into the Pit. Thus, to provide public assurances, it would seem
prudent to provide a buffer of 10 ft (to 5,340 ft} 10 accommodate the tailings
that could flow into the Pit after a large earthquake.

Note: The analysis dune by HILA is not the worst-case scenario. Liquefaction
is predicted to occur in the top 50 feet of the dam after an earthquake
equivalent 1o 6.5 magnitude. No effort was made to characterize the marerials
at the base of the dam, which former Anaconda Mineral Company employees
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Comment 17-2.

Response:

PART I - NON-TECHNICAL COMDMENTS

have called casually deposited, random fill material (at the time there were no
dam design plans comparable to those now required under the aciive mine
permit). Several recommendations are made by HLA to "beef up” and
monitor the dam. These recommendations (which should be incorporated into
MR'’s permit revision issued by DSL) also must be included as requirements in
the final ROD to insure future dam stability. (BSB 2, BSB 3, BSB 4-N, G 2,
BSB 8,14,129,11,151, T9,145,136)

The HLA report was reviewed by the Dam Safety Section of the DNRC and
the Hard Rock Bureau of DSL. It was the consensus of the technical staff of
DNRC and DSL that the dam is currently stable, would be stable during an
earthquake (a maximum credible earthquake (MCE) for this area), and will be
stable during the dam’s enlargement as long as the recommendations in the
HLA report are followed. As the HLA repori evaluated the dam’s stability
under a maximum credible earthquake for this area, there is no basis for
providing a "buffer of 10 ft" in the CWL to accommodate tailing flowing into
the Pit.

The comment that the report wa. “not the worst-case scenario” is arguably
incorrect. Although an earthquake of unlimited magnitude can be theorized,
the reasonable question is "what is the maximum credible earthquake" that this
area is likely to experience. The HLA report evaluated this question and then
evaluated the dam stability question accordingly. The HLA investigation did
evaluate the history of dam construction and existing dam conditions at depth.
Although the HLA report did discuss a possible liquefaction in the upper
portions of the dam, this liquefaction possibility was limited to the upstream
side (north side) of the dam in a limited area with no release of tailing from
the impoundment. The recommendations in the HLA report for expansion of
the dam, plus additional monitoring requirements from DNRC and DSL, are
included in the ROD and associated monitoring program.

Will the pumping and treatment plant for the Berkeley Pit water withstand a
sizable earthquake? (G 2)

The selected remedy will require that the design of any treatment plant be able
to withstand an earthquake equivalent to the maximum credible earthquake for
this area.

3.18 ARCOQ’S RESPONSIBILITY

Comment 18-1;

There were many comments on ARCQ’s responsibilities and commitment to
cleanup of the Berkeley Pit and future financial obligations. The commenters
believe that EPA must take a firm stand on enforcement of the Superfund law
and that ARCO pay for the cleanup. (T 13,140,18,121,133,G2,133,1
38, BSB 12-E, 118,112, BSB 7,1 30)
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Response: EPA and the State expect ARCO and other responsible parties, including the
Montana Resources group, to pay for the cleanup of the MFOU. We expect
to use whatever enforcement authority is necessary to accomplish this goal.

3.19 MINING-RELATED COMMENTS

The following comments have been divided into two groups: (A) potential problems with the
Continental Pit, and (B) present and future mining.

A. POTENTIAL CONTINENTAL PIT PROBLEMS

Comment 194-1: "I recommend that the current mining operation be prohibited from
discharging contaminated water from their mining activities into the Berkeley
Pit System. This current discharge is only adding to contamination of a
Superfund site that is on the National Priorities List for cleanup, which seems
to be in violation of the goals of CERCLA." (1 43)

Response: The ROD will not allow such ischarges, except for upset conditions and
during shut down of operations, before a treatment plant can be constructed,
These conditions should only be for a relatively short time frame and would
not appreciably add to the volume of water in the Pit.

The only surface waters flowing directly into the Berkeley Pit are the waters
from the Horseshoe Bend area and occasional "upset” waters from a failure in
the tailings lines. The origin or source of the Horseshoe Bend waters are part
of the ARCO vs. MRI lawsuit currently in litigation. EPA and the State make
no determination on the origin and source of these waters. However, these
waters become surface flows on and at the south face of the Horseshoe Bend,
ARCO and MR have "joint and several liability" for the cleanup remedy.
The selected remedy of the ROD requires that all surface flows be captured
and "treated.”

Comment 19A4-2: "Montana Resources must stop dwmping millions of gallons into the Pit."
(149)

Response: See response to Comment 19A-1, Section 3.19A.

Comment 194-3: What about the East Ridge Pit; who is going to clean that mess up when MRI

is through with #t? (147)

Response: The Continental Pit is hydraulically connected to the Berkeley Pit although
flow between them is impeded by soils and bedrock with relatively low
permeability. The Continental Pit, therefore, will eventually flood as the
Berkeley Pit rises if it is not dewatered to enable mining to continue, The
ROD does not allow the water level in the Continental Pit to exceed the CWL
because the Continental Pit is part of the East Camp.
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Reclamation of surface disturbance is subject to the current permit closure
requirements. The DSL sets closure requirements in accordance with State
law.

B. PRESENT AND FUTURE MINING

Comment 19B-1;

Response:

Comment 19B-3:

Response:

Comment 19B-4:

Response:

"The clean-up scheduled should not be tied 1o the cessation of the mining
operation. The PRPs should start taking responsibility for the clean-up now.

1)

"

The cleanup schedule is not tied to cessation of mining except for the
requirement to bypass clean upgradient water around the System. While
mining is active, this water is used in the process. It must be bypassed
around the System upon suspension of mining. We do not believe that bypass
of this water during mining is appropriate because MR would import Silver
Lake basin water to replace this soft water. On the other hand, immediate
control of Horseshoe Bend water must take place regardless of mining, We
do believe, however, that this - ontrol can be cost-effective if this flow is
integrated into the tailings circuit. Likewise, the water level in the East Camp
Pit System must be maintained below the CWL regardless of mining activitics,

One commenter stated thar the CWL is the real issue, but we cannot change it,
so we should look for the next best thing, which is to come up with another
solution to the problem. This commenter further stated that the electricity
involved in pumping will be the major expense in EPA’s present proposal -
EPA and ARCO have ignored this. It is important that EPA knows that we
support active mining. (BSB 12-A)

The CWL. can be changed if information is generated that, by allowing the Pit
to rise to the 5,410-ft level, a threat to human health and the environment
exists. Information received by EPA and the State to date indicates that no
threat exists until the water level gets well above the 5,410-ft level. EPA and
the State recognize that pumping costs will be a major expense in the remedy.
This fact is recognized in the FS. Although EPA’s and the State’s main
objective is to protect human health and the environment from threats posed
by the mine flooding problem, we are cognizant of the benefits to the
community that active mining contributes and we have tried to make the
remedy the most cost-effective solution possible.

One conmmenter stated that EPA must be very cognizant of the people who rely
on the mining jobs. T water level was addressed, while coming up with a
solution thar will protect the best interest of Butte. He supports the resolution,
(BSB 12-H)

EPA and the State acknowledge the statements that the commenter supports

active mining and supports the BSB resolution, The prime objective of EPA
and tho State is to protect human health and the environment from threats
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Comment 19B-5;

Response:
Comment 19B-6:

Response:

Comment 19B-7:

Response:

Comment:

Response:

Comment 19B-9.

PART I - NON-TECHNICAL COMMENTS

posed by the mine flooding problem. We are also cognizant that the mining
operation is a valuable asset to the community. EPA and the State have tried
to design the remedy outlined in the ROD to be cost-effective and
accommodate the active mining operation.

"I also restified at the public hearing that I felt a strong statement should be
made in the resolution indicating the importance of the continuation of active
mining. As elected officials we are forced to walk a fine tight rope when it
comes to making decisions in which we have to balance one of our main
econoniic resources against the safety of our community. Every attempt
should be made throughout the process to assure the continuation of active
mining. Every attempt should also be made to assure the economic, social
and environmental safety of this communiry. I regret Montana Resources did
not support the legislation I proposed during the last two legislative sessions.
This legislation would have provided the important safety net this community is
now so desperately seeking." (BSB 13)

See response to Comment 19B-4, Section 3.19B.
"Will the proposed plan end mining in Butte?" (1 51)

No, we do not believe that the Proposed Plan will end mining in Butte, Sce
response to Comment 19B-4, Section 3.19B.

A loss of future resources assessment has been performed, i.e., dumping
sludge into Pit could preclude future mining. (1 52)

There are technical issues which need to be evaluated before disposal of
sludges in the Pit can occur, but EPA and the State believe that placing sludge
in the Pit will not preclude future mining,

The selected remedy (controlled flooding of the Berkeley Pit) and disposal of
sludges in the Pit do not preclude future mining, The flooding of the
Berkeley Pit and associated underground mine workings and disposal of
sludges in the Pit do not eliminate the "resource" (i.e., the mineralized ore
body) from being mined in the future. The flooding is a natural recharging of
the man-made dewatered area. There is nuthing foreign in having to dewater
an area and remove overburden ("sludges") to mine a mineralized ore body.,

Srate when "after the suspension of mining" is. (I 37)

Suspension of mining shall be defined for this action as "when mill operation
is shut down (i.e., no concentrate production) for a six (6) month period with
concurrent economically minable reserves left that could be mined at a profit

when economic factors become more favorable."

The Berkeley Pit and its surroundings pose many environmental, economic,
and social problems for the community of Butte, But, mining is our heritage
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Response:

Comment 19B-10:

Response:

Comment 19B-12.

Response:

Comment 198-13;

Response:

PART I - NON-TECHNICAL COMMENTS

and our future. We need to learn from our past mistakes and misuses, not
perpetuate the indifference and short-sighted artitudes which led us up to this
point. The mining barons that bore into this hill, erected the smelters, and
ultimately poisoned the valley over the last century did so in the name of greed
and progress. Greed lined the pockets of the barons, the bosses, the miners
and the politicians and progress made us blind to anything unsavory around
us. They knew thar there would be hell to pay. Someday. But, someone else
would pay it, not they.

Well, we as a society grew up - a linle. We became a little less indifferent,
we learned from the past - a little. Your agency was created and you have a
Job to do: levy whatever force is necessary to insure that this environmental
problem is eliminated. Yes, they will kick and scream and cry, "It’s not our
Jault!™ But that was ihe bed they made when they purchased the Anaconda
operations, " (1 18)

EPA and the State believe that the selected remedy protects the Butte
community, Silver Bow Creek, the Summit Valley. EPA and the State will
pursue enforcement of the remedy Jpon issuance of the ROD. EPA and the
State believe that the first stage of the remedy will be implemented in 1996
with control of surface flows.

Continuation of mining a major concern as is the ARCO/MRI lawsuit. (BSB-7)

EPA and the State believe that the selected remedy will not cause a suspension
of current mining. Regardless, EPA and the State must take action to protect
human health and the environment from the threat of the MFOU. The
ARCO/MRI lawsuit was not a factor in the remedy selection or EPA and the
State action. ARCO and MR have "joint and several liability" (i.e., they are
collectively and/or individually responsible) for the cleanup remedy.
Accordingly, and regardless of the outcome of the lawsuit, EPA and the State
hold both responsible for the liability/cost of the “cleanup.”

One commenter is concerned that we can affect the current active mining and
it is in our best interest to concentrate on the best type of cleanup possible.
(BSB 4-N)

EPA and the State believe that the selected remedy is the best balance of all
factors (i.e., the nine criteria) and protects the Butte community, Silver Bow
Creek, the Summit Valley groundwater. See response to Comment 19B-4,
Section 3.19B.

"What is the contingency plan if mining does not cease in 2006¢" (G 2)
The FS used the year 2006 as a date for suspension of mining as a baseline to

compare the costs of alternatives., The various tasks outlined as part of the
remedy in the ROD must be implemented regardless of when mining ceases.
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"What role has present and future mining played in the selection of this
alternative?” (G 1)

Present and future mining plans have played only a minor role in the remedy
selection. EPA and the State believe that if mining was not ongoing, the
Agencies would still prescribe the same CWL, the same final treatment
scheme, and the same inflow control strategy. The only portions of the
remedy which are impacted by the ongoing mining operations are:

1) The proposed plan integrates the Horseshoe Bend water into the
tailings circuit because EPA believes that this alternative is much less
expensive, and while mine operations continue, as effective as
treatment of the Horseshoe Bend water in an independent treatment
facility; and

2) The plan does not require upper basin clean water diversions because
of the need for this flow as makeup water in the mining operation.
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4.0 PART II: TECHNICAL COMMENTS

4.1 USE OTHER TECHNOLOGIES FOR TREATMENT

Comment 1-1:

Response:

Comment 1-2;

The Metanetix technology is a technology that’s been developing since 1950.
We hold 19 patewts in the chelation area, 5 patents in the engineering area,
and we have seven patents pending, some of them that actually pertain to the
Berkeley Pit water.

This technology now has $35.5 million behind it in its development. We are
here in Butte on a commercial operation to take metals from the mine warer
and the Pit and convert these 1o metal products. We now, on our first scale of
this operation, are processing more than 500,000 gallons a day, not too far
JSrom the million that has been mentioned.

This technology has been tested for phuonium by Battelle Laboratory, Dutch
Independent Laboratories, and Bateman Corporation. Nalco Corporation
spent 10 and a half - or 11 moni” s - and $10.5 million testing in Canada for
cleaning of harbor sedimenmts. The EPA came in, reviewed the study and in a
publication that is now out from the EPA, November 1993, saying that this
technology successfully cleaned contaminated soil from heavy metals, soil from
a lead smelter removing the lead, the harbor bottom sediments, sewage
sludge, and sewage sludge hash. The technology is now removing the meials
JSrom the Berkeley Pit water and the mines.

The Metanetix technology will "reduce the waste and be a permanent solution.
It uses all the metals that it retrieves for products and it cleans the water and
puts out clean water,” It was not "considered by ARCO" and in fact was
refected by ARCO. (T 7)

EPA and the State recognize that metals can be removed successfully using
this type of technology. We do not believe that chelation processes in general
are cost-effective as compared to the conventional treatment technology
proposed in the ROD. We are open to amending the ROD if the developers
of such technology and the PRPs collectively propose alternative processes
that meet the performance standards for this project. The ROD also requires
the reavaluation of technologies, including chelation of metals, when the water
in the Pit reaches the 5,410-ft level.

What I would like 1o do is turn to a section of the RI/FS and it is Section
5.1.10 titled, "Chelation Chromatography.” In this review, the PRPs
sponsored an analysis of technologies, which are available for treatment of
acid mine water. Chelation Chromatography describes the type of separations
process, which is also being sold in the marketplace by competitors of
Chromatachem Company, such as Dow and Roman Hause. It is a recognized
technology, generically, and Chromatochem’s patent is recognition of an
improverment of this technology in its cost-¢ffecriveness and the cleanliness of
the water it produces. (T 6)
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Comment 1-3:

Response:

Comment 1-4.

Response:

Comment 1-5:

Response;

Comment 1-6:

Response:
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See response to Comment 1-1, Section 4.1,

Paragraph 2 of Section 5.1.10 (RI/FS) siates: "Recent research efforts have
successfully conducted laboratory scales tests on new synthetic resins to
improve the selectivity of the resins. " (Jones and Grinstead, 1977). These
are not recent results which were reported or discussed in this analysis of new
rechnology, The statement goes on: "However, the new process has not been
demonstrated successfully on a pilot- or full-scale basis.” That sentence is
incorrect. Roman Hause and Dow chelating resins are deployed for treating
nillions of gallons of water everyday as a well-known process. (T 6)

We stand corrected. There has been deployment of chelating resins to treat
wastewaters, However, we believe that the application of chelatien
chromatography in mine waste water treatment applications is in the study and
demonstration stage of development. We believe, therefore, that more work
needs to be done concerning the technical and commercial implementability of
this process. Regardless, the ROD requires a reevaluvation of technology,
including metals chelation, when t . water level in the Pit reaches the 5,260-ft
level.

The RI/FS says, "Effectiveness: Chelation Chromatography has been tested in
limited pilot skill application. Preliminary data indicate that this method of
ion absorption is not quantitative, i.e., repcatable over time.” 1 refer to the
paper I have submitted to the record that shows this process was demonstrated
to be repeatable over time of 1,500 cycles of use. Development subsequent to
the publication of that paper have increased the stability and reproduced
stability in that product and that process. (T 6)

We stand corrected. This information is included in the administrative record.
See response to Comment 1-3, Section 4.1,

The RI/FS says, "Preliminary data also appeared to indicate a degradation of
a thin film of chelating aging over time.” That sentence is incorrect in that
we demonstrated thar after this 1,500 cycles of use, that over 80 percent of the
original material’s capacity still remains, so that the Chelation
Chromatography is not a material or a process which is sensitive to changes
or process variation. (T 6)

See response to Comments 1-3 and 1-4, Section 4.1,

The RI/ES says, "It has not been proven on a large-scale operation and is not
technically feasible for treating 1.5- to 2.3- million gallons per day of waste
water during remedial action, ™ Incorrect, Chelation chromatography is in
use with other commercial resins on a project of that scale and we have
proposals owstanding for treatment processes that are in the 1ens of millions
of gallons per day in size. It is a scalable technology, (T 6)

See response to Comments 1-1 and 1-2, Section 4.1,
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Comment 1-7:

Response:

Comment 1-8:

Response:

Comment 1-9:

Response:

Comment 1-10:

Response:

Comment 1-11;

Response:

PART II - TECHNICAL COMMENTS

The RI/FS says, "Implementation of this process technology would require
relarively moderate to high capiral costs.” That is incorrect. The capital
costs of a Chelation Chromatography system deployed for Berkeley Pit water
cleanup to the drinking water stage of recovery of the metals is less than any
of the capital costs in any of the plans presented in the RI/FS, except for the
No Action Plan. (T 6)

EPA and the State have no information to prove that this point is true. We
assume that the capital costs for such a process would be similar to those costs
with technologies which have a relatively similar methods of water handling
and processing equipment (e.g., ion exchange columns) which also have
moderate to high capital costs,

The combination of Freeze Concentration and Multiple Effect Evaporation was
rnt evaluated to determine if Butte's dry, cold climate could be used to
advantage. Freeze concentration was dismissed because of energy
requirements. No effort was made to evaluate the potential for using the cold
weather that dominates Butte for six r.onths each year to reduce man-made
energy needs. Nor was any effort made to evaluate the possibility of using
sunny and semi-arid climate in Butie to see if solar energy could be used to
run (or supplement encrgy needed to run) the evaporation uiits required for
Multiple Effect Evaporation. (BSB 3)

Typically the FS utilizes an analysis of energy costs based on the cost of
conventional energy sources. This is done for all treatment alternatives
because there are usually too many variables which cannot be precisely
defined before the design period. It is especially difficult to explore the
potential downside costs of innovative technology at this stage of analyzing
alternatives; we, therefore, use conservative cost figures which are well
defined.

The commenter included a paper entitled "Chemical Interactions in Sulfide
Mineral Tailings." (1 53)

This paper has been included in the Administrative Record for this operable
unit,

The commenter included a paper entitled "Water Purification Project.” (I 50)

This paper has been included in the Administrative Record for this operable
unit,

The commenter included a paper, “SITE Technology Profiles Sixth Edition,
Toronto Harbour Commissior. (Soil Recycling). " (BSR 9)

This paper has been included in the Administrative Record tor this operable
unit,
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Response:

Comment 1-13:

Response:
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The commenter included a paper, "Powershaft Limited.” (BSB 10)

This paper has been included in the Administrative Record for this operable
unit,

The commenter requested that a full treatability study be done with the
application of his process. (G 3)

The information presented by the commenter indicates that this particular
process (GYP-SIX) may have some beneficial application to the treatment of
the Berkeley Pit water. There are several avenues for demonstration of this
technology, including the DOE Resource Recovery Project and the EPA SITE
Program.

4.2 MONITORING PROGRAM

Comment 2-1;

Response:

Comment 2-2:

Response:

Comment 2-3:

How can data generated from a comprehensive mornitoring program ensure
treatment facilities are in place a1 operating prior to mine waters reaching
the CWL? (1 37)

There will be yearly evaluations of the data from the monitoring program that
will calculate/predict when the CWL will be reached. Also, the Rl
established a predictive model on future date predictions for when the CWL
would be reached. This model will also be updated yearly using the new
data. This information, coupled with other triggers in the declaration for the
ROD, will ensure that treatment facilities are in place and operating properly
prior to the CWL being reached.

A downflow of water over geologic time is evidenced by the Anaconda
Company maps (McClave, 1973, Figures K-1 to K-3) showing the position of
the zone of supergene enrichment which lay in the volume that is now the Pit
itself, and still exists in surrounding areas, These diagrams show a downward
extension of the enriched zone at faults and veins (e.g., to levels at an
elevation of 3,800 fi in the Middle Fault at the Kelley shaft), where there
would have been a downflow of surface water. A downflow of Pit water
(beneath the Pit} will still be present and will be furthering the supergene
enrichment process and carrying reduced solutions with lower metal ion
concentrations 1o greater depths where enormous dilution will accur with
circulation to depths of 1-2 miles (Blackwell and Robertson, 1973).
"Contaminated” water from the MFOU may never influence surface ground
waters. (1 .53)

EPA and MDHES acknowledge the comments.

The commenter makes the following recommendations regarding the
monitoring program.

. That a Pit sediment study be part of the monitoring program,
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Comment 2-4.;

Response:
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o That a microbiological study be a part of the monitoring program;

. That there be derailed consideration of geochemical and
microbiological interactions in the Pit System;

. That an overall monthly water balance be used r0 assess both
upgradient water control and recycle possibilities;

. That system-outflow water quantities and patterns be assessed, with
some monitoring, to support any conclusions;

. That in considering chemical treamment options, due consideration be
given 1o recycling of "contaminated” waters, as well as the integration
of waters from different sources, and,

. That all of the above activities be supported by an expers "advisory-
and-review” panel consisting of persons owtside the commercial
consulrant organization, 7 53)

EPA and MDHES acknowledge the comments. EPA and MDHES received
several technical comments pointing out unknowns relating to the disposal of
sludge in the Pit and the Pit sediments.. These comivents have prompted the
Agencies to reevaluate the Pit sludge disposal issue, Given the unknowns we
have decided that additional study related to the geochemical impacts of such
disposal must be done before any disposal of treatment plant sludge in the Pit
can occur, Although the scope of such investigations have not been
developed, we plan to include a wide range of “experts” o advise us in this
area. Many of the other comments are research/academic endeavors requiring
many years of investigation and likely requiring other investigations prior to
being settled and would not change the outcome of the selected remedy. EPA
and MDHES encourage the separate academic pursuit of such inquirics as
mentioned by the commenter.

The commenter suggests that a monitoring system be established west of the
Butte Hill to identify any irregularities in water flow and quality. 1The
commenter suggests the installation of wells in the following drainages: Bull
Run Creek; Oro FinoiBeef Straight; Brown's Gulch, Whiskey Gulch, and
Gimlet Gulch/Rocker. The commenter also suggests upgrading the existing
gauging stations at Colorado Tailings and Miles Crossing, the inclusion of the
Orphan Girl Shaft in future (MBMG) water level monitoring, and water level
mouitoring in either the Nettie or the Norwich mines. (1 54)

EPA and MDHES believe that the addition of two bedrock monitoring wells
for the East Camp and four monitoring wells in the West Camp to the existing
monitoring network will be adequate to discern whether contaminated
groundwater could exit the MFOU. The Agencies have the ability and
authority to install additional wells if future data indicate that the present
monitoring system might be inadequate.  Additional monitoring in the area,

RS4-5



4.3 COST

Comment 3-1;

Response:

Comment 3-2:

Response:

Comment 3-3:

Response:
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suggested by the commenter, will be further evaluated in the Non-Priority
Soils RI/FS where the "Quter Camp” will be investigated.

There should never be $0 for No Action - No Action can still be the required
moniroring associated with an NPL site or institutional controls. This was a
BAD mistake. Read the NCP. (1 37)

This is not a requirement of the NCP. The publication Guidance for
Conducting Remedial Investigations and Feasibility Studies under CERCLA,
October 1988, (OSWER Directive 9355.3-01) states that "(a]lthough a no-
action alternative may include some type of environmental monitoring, actions
taken to reduce exposure (e.g., site fencing, deed restrictions) should pot be
included as a component of the no action alternatives. Such minimal actions
should constitute a separate ‘limited’ action alternative.” Monilosing costs
are available in the FS, and in retrospect could have been included under the
No-Action Alternative, However we believe that the annual monitoring cost
of approximately $100,000 is inconsequential for selection of the remedy for
this particular project. These costs are relatively minor as compared 10 the
costs of the alternatives necessary to protect human health and the
environment and (o meet the ARARSs.

You cannot screen an option based on cost alone as was done for the peaple-
preferred aliernative through pumping. Check the NCP. (1 37)

This statement is incorrect; alternatives were never screened on cost alone.
They were screened on effectiveness, implementability, and cost. This
particular alternative was rejected because of our determination that there were
inordinately high costs as compared to other altermatives with no increase in
effectivencss.

The costs in the FS are in present value figures. This 1ype of financial
analysis rewards proposals that delay taking action till the latest possible time.
This has the effect of pushing the costs upon future generarions. The
Preferred Alternative should minimize the costs in ihe future by having the
responsible parties pay the fill bill now. Then, actions that reduce future
cests would be preferred, because it would lower the amownt of money that
responsible parties would have to put up to cover fiture costs. (I 4)

The commenter is correct in the fact that the analysis presented emphasizes
the present value of money and rewards proposals that delay capital
expenditures and ongoing operation and maintenance costs as much as
possible, However, since the NCP and Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA, October 1988 (OSWER
directive 9355.3-01) require that cost analysis be caleulated in this way, EPA
will calculate the costs based on present value.
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4.4 CONTROL INFLOW

Comment 4-1:

Response:

Comment 4-2;

Response:

The proposal 1o recycle Horseshoe Bend water to the Yankee Doodle Tailings
Pond is a good start to water control, but it also presents the possibility of
additional cheriical control. There will be chemical (and biological) reactions
between the recycled water and the tailings sediment and this could lead to a
positive outcome. An investigation of these reactions should be part of the
Comprehensive Monitoring Program. (I 53)

The incorporation of the Horseshoe Bend water into the tailings circuit will
require significant lime addition to neutralize the water and precipitate metals
so the water is suitable for concentrator use. MR has already incorporated
900,000 gallons per day of Horseshoe Bend water into the tailing ¢ircuit, MR
indicated to EPA and the State that additional evaluation needs to be done
concerning the incorporation of the additional 1.5 mgd from Horseshoe Bend.
This would include the evaluation of the resulting water quality for use in
their process or for discharge.

Besides the 2.4 mgd from Horseshoe Bend, what other potendially controllable
inflows contribute to the rising Pit water? What control measures were
considered for these sources during the RI/FS? What are the maximum
potential reductions of inflow that were calculated as part of the RI/FS? How
much water can be diverted from entering the Pit after mining ceases, thus
reducing the volume of water that needs to be treated? (G 1)

The other controllable inflows into the System include Upper Yankee Doodle
Creck, Upper Silver Bow Creck, the East Ridge flow, ather minor upper
basin flows, and the Silver Lake pipeline flow. Upper Yunkee Doodle Creek,
Upper Silver Bow Creek, East Ridge, and other upper basin flows are about
1.5 mgd each and about 4.5 mgd is delivered through the Silver Lake
pipeline. Approximately 0.5 mgd are consumed in the MR concentrator
process, 3.1 mgd is stored as in-situ water in the tailings, and about 0.2 mgd
lost to evaporation.

All of the Horseshoe Bend water, the Upper Silver Bow and Yankee Doodle
Creeks, and the East Ridge flows can be diverted after mine closure. Based
on comments received from the public, these diversions after cessation of
mining are expressly required by the ROD,

EPA evaluated these inflows and the potential for reducing or eliminating
them. However, all of these flows are needed and used as makeup water for
the concentrator with the water rights owned by MR, Even though the Silver
Lake import is likely to be reduced bhecause of the integration of the
Horseshoe Bend water, reducing the other upper basin clean water sources
would likely be replaced by increased Silver Lake flow because there are
minimum total and soft water needs at the concentrator,  EPA, therefore,
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Comment 4-3:

Response:

PART II - TECHNICAL COMMENTS

included only the Horseshoe Bend water as controllable water in the FS
during active mining.

The most critical aspect of the Plan that requires clarification and/or
modification surrounds requirements for control of surface water flow, both
before and afier mining. The Plan in numerous places refers 1o surface warer
inflow as synonymous with and equal to Horseshoe Bend flow. See, e.g. p.2
(referring to treatment of “surface water inflows (i.e., Horseshoe Bend)”).
Apparently drawing from RI/FS data indicating that the average flow of
Horseshoe Bend is 2.4 mgd, the Plan seems to imiply that a total of 2.4 mgd
surface inflow must be treated regardless of future actual surface flow rates at
Horseshoe Bend.

On this point, ARCO believes that EPA has attempied to set a rigid volume for
treatment and/or water diversion where more flexibility is needed. LPA states
throughout the Plan that it will maintain a flexible position with respect to
actual methods of comtrolling ane. treating surface waters. See, e 9., Plan at
P. 2. In contrast, EPA’s apparent designation of an arbitrary treatment
volume is not only counterproductive, but ignores the evolutionary and
dynamic nature of the Berkeley Pit situation and surrounding mining activities,

First, adoption of the 2.4 mgd figure assumes without any supporting data that
the Horseshoe Bend flow will remain in a steady state once mining ceases.
Since EPA's Plan assumes that the predominant surface water contribution
will be Horseshoe Bend water, the Plan needs to be tailored to the actual
amount of Horseshoe Bend flow over time. For instance, upon suspension of
mining aciivities, ARCO believes that Horseshoe Bend flow may well diminish
significantly over time. Thus, by arbitrarily designating a 2.4 mgd trearment
requircment, EPA may actually require that water be pumped up from the Pit
JSor treatment where Horseshoe Bend flow is insufficient to account for this
volume, Such a program would increase dramatically remediation costs
withour contributing to the overall goal of preventing Berkeley Pit overflow to
alluvial systems. (PRP 1)

The selected remedy does not require a 2.4 mgd of inflow control and
treatment unless an alternate inflow control site (i.e., a shaft) is used rather
than capturing Horseshoe Bend water. It mandates a permanent control and
treatment of contaminated surface inflow, including all of the Horseshoe Bend
water which is currently 2.4 mgd. It also requires permanent control and
treatment of subsurface flow in the Horseshoe Bend area and upgradient
diversions of uncontaminated flows after mining is suspended or the mine
closes,

RS4-8



PART II - TECHNICAL COMMENTS

4.5 WORK PLAN ISSUES

A. WORK PLAN TOO NARROW

Comment 54-1:

Response:

Comment 5A-2;

Response:

The CDM Federal Programs Corporation work plan provided the objectives
and CERCLA and CFR provided the framework for the RI/FS. The RI/FS
were completed in an excellent fashion following these guiding documents;
however, I feel the work plan has defined the problem of hwman health and
environmental risk from the Operable Unit too narrowly which, therefore, led
to a RI that was too narrow in scope and recommendations that are
inadequate to protect human health and the environment from the threats
within the Mine Flooding Operable Unit.

The work plan limited the scope of analysis of dangers from "off-site emission®
to water only. This ignores a very important threat from airborne
contaminanmts. The only mention of this important threat to human health in
the RI/FS comes in relation to d, .urbed soils during construction of remedial
efforts, which was determined io be insignificant.

I recommend that a new work plan be developed that is broader in scope -
that addresses not only the threat to groundwater contamination, but airborne
contaminants, habitat qualities, and aesthetic values., (1 4)

The commenter is correct in stating that the work plan addressed only the
groundwater issues. The potential dust problems associated with the permitted
mining areas and the mining operation are not evaluated in the MFOU RI/FS,
Potential dust problems associated with ongoing mining activities are regulated
by the DSL through MR’s mining permit. DSL also requires reclamation of
disturbed areas after closure of the mine. This reclamation should curb any
potential dust problems associated with the active mine area. EPA plans to
work with the State (MDHES and DSL) in the development of the
specifications for this final reclamation.

The walls of Berkeley Pit are probably a significant source of airborne
contaminants. Different alternatives will affect whatever remediation might
eventually be prescribed for the walls. Therefore, it is unwise 1o delay
considering the impact of the Pit walls on human health. Any mine flooding
alternative should consider the Pit walls at the same time. A study of the
effects of the Pit walls and recommendations for remediation should be
included in a new work plan. (1 4)

EPA and the State believe that the Pit walls are not a source of signiticant

airborne contaminants.  Air studies done in the active mining complex do not
indicate that the Pit walls are a significant source of airhorne contamination,
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Comment 54-3:

Response:

PART I1 - TECHNICAL COMMENTS

Another important area of consideration that was left out of the work plan
includes reclamation for aesthetic values including re-esiablishment of habitat
qualities. I believe that aesthetic values could be reclaimed by establishing a
mandate to study options for ground cover of exposed areas and attempt to
reestablish riparian areas. Ar the very least, the five natural drainages (o the
north, east, and west of the Yankee Doodle Tailings Pond could be redirected
around the site to prevent the clean water in these streams from becoming
contaminated. Redirecting these streanis will create some aquatic and
riparian habitats to replace the portion of the original Silver Bow Creek
channel that was destroyed by mining activities between the Tailings Pond and
the MR Concentrator. (1 4)

The remedy outlined in the ROD requires that the uncontaminated upgradient
drainages be bypassed around the Pit System. The DSL mining permit calls
for the final use of the reclaimed mining area to be wildlife habitat, although
not specifically riparian habitat, We believe that establishing riparian habitat
in the active area is outside the scope of the MFOU action and should be
addressed either in the Active Mine Area operable unit or through the DSL
permit.

B. NEED FOR FLEXIBILITY

Comment 5B-1:

Response:

As you know, ARCO was responsible for preparation of the Rl and FS for the
MFOU, which serve as the basis for the alternatives reviewed in the Plan for
addressing Berkeley Pit waters, Accordingly, ARCO is intimarely familiar
with the various details, complications, and uncertainties involved in
developing a remediation plan for Berkeley Pit waters. In particular, ARCO
has grappled with the many difficult issues presented by the fact that the
remedy will evolve over a course of decades and is largely dependent upon the
timing and evolution of onsite mining activities and associated water
discharges, as well as future Berkeley Pit filling rates. Due to this unusual
situation, ARCO believes that the Plan must balance certainty and
concreteness against the inherent need for flextbility as the situation unfolds.
(PRP 1)

EPA and the State generally agree with this statement.  We recognize that
flexibility is needed to operate the mine. We openly acknowledge in the ROD
flexibility in the potential type of treatment technology to be used, the
withdrawal point of water into the System, and the use of the water. Specific
performance standards which must be met are: (1) control of Horseshoe Bend
flow or 2.4 mgd of other water in the System during mining, (2) control of
2.4 mgd post-mining water, and (3) the ability of any technology used to meet
“I" classification dischai ge standards,
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C. HOW WILL WE KNOW THE PLAN WORKS

Comment 5C-1.:

Response:

Comment 5C-2.

Response:

Comment 5C-3:

Response:

Comment 5C-4.

Response:

Comment 5C-5:

Since so much of the Proposed Plan is based on predictive models, the plan
must clearly provide a definite safety factor. Human error of calculation or
operation must not produce an environmental catastrophe. What if
EPA/MDHES predictions are faulty? Can remedial action be undertaken
quickly enough 1o avert an environmental disaster? (151, T'1)

The monitoring program is a significant aspect of the selected remedy that
constantly checks the correctness of the remedy. If new data collected during
the monitoring program demonstrates that the remedy is not protective, the
Agencies have the authority to react and take whatever action is necessary to
assure protection to human health and the environment.

We are dealing with complex hydrologic and geologic structures along with
countless other variables. What are our assurances when even the experis are
in disagreement about the danger.’ (BSB 15, 1 36)

The fundamentals of the selected remedy, such as keeping the East
Camp/Berkeley Pit System as a contaminated water sink, the validity of the
CWLs, the accuracy of the science of hydrogeology, etc., are generally
agreed upon by scientists and engineers from EPA, the State and the PRPs,
and other experts in these fields. The selected remedy protects human health
and the environment, Should new data collected during the monitoring
program demonstrate that the remedy is not protective, the Agencies have the
authority to react and take whatever action is necessary to assure protection,

The Butte Hill, of which the Berkeley Pit is part, is very complex. Do we
really know what is going on? Are we relying excessively on models and
predictions which could be found to be inadequare? (1 51)

See response to Comment 5C-2, Section 4.5.

I recommend that some action be taken to increase confidence in the direction
of groundwater flow at depth in the MFOU, whether it be in deep well
drilling, sediment testing, or improved monitoring from existing wells and
mine shafis. If no action is taken to accomplish this, I recommend that the
CWL be lowered for a greater margin of safety. (1 43)

EPA and MDHES believe the findings of the RI are accurate, the selected
remedy is protective, and the monitoring program will gather the required
information to confirm these points. A lowering of the CWLs is not justified
at this time,

We need more water in this valley. We could have it if the contaminated
water were pumped and cleaned. To come to its opinions and preferred
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remedy, EPA and ARCO did what is called "modeling” of underground water
flows. In these, they assunie a constant head pressure. Scientists tell us that
such an assumption would allow one 1o create any result they desired. EPA
must review their modeling and dismiss conclusions from it. (T 9)

Response: As the MFOU is a man-made dewatered body, until it is recharged it will only
continue to serve as a sink. This sink will be maintained in perpetuity and
kept artificially below the natural recharged level by the pumping and treating
requirements. The Natural Resource Damage provisions in CERCLA and the
State’s action in this area will address the issue of the lost resource.

Comment 5C-6: Once the ROD is finalized, what tangible evidence will indicate that the
problem has been solved? What parameters are envisioned as indicators of
success or failure? (G 1)

Response: This project is different from other projects because the Agencies are trying to
prevent a problem from occurring rather than remedying an existing
condition. The objective is to prevent the degradation of the alluvial system
by contaminated mine waters, and the primary indicators that the problem is
solved will be: (1) that the CWL will never be reached, and (2) there will be
no degradation of the alluvial system from the Pit System, The proposed
monitoring network will monitor both the water levels and the water quality
throughout the area. In other words, the tangible evidence will be the absence
of degradation.

4.6 PIT SEDIMENTS

Comment 6-1; An important aspect of Pit System chemistry relates to the reactions that are
occurring in the sediment that is forming on the Pit bortom, submerged
benches, and previously connected old underground mine workings. The
sediment thickness at the Pit bottom (1993) was said to be possibly 200 fi.
The sediment generally will almost cerrainly be becoming sulfidized by a
variety of chemical interactions, but there appears never to have been the
suggestion of an investigation of sediment in the Berkeley Pit, apart from my
own in 1993,

There is other evidence of sulfidation actually occurring in the Pit: Lead
weights used to anchor a sampling platform in the Pit were noticed to be
blackened on recovery (personal communication : J. Medish, MBMG). This
was probably due 1o the presence of a coating of PbS formed by sulfidation; a
copper bar lowered onto the Pit sediment in September 1993 had a sulfide
coating when recovered one month later (personal observation),

Duc to sediment sulfidation it is likely that an oxidation-reduction boundary
has already developed in Berkeley Pit sediment, near the sediment surface, so

that the quality of water on the reduction side of the boundary will differ from
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Response:

Comment 6-2;

Response:

PART H - TECHNICAL COMMENTS

that in the Pit itself, which will be oxidized with respect to the HS /S0,
interface. An oxidation-reduction boundary could separaie the dissolved ionic
species in the Pit water from those in the underlying groundwater (but
allowing downflow, reduction and sulfidation) such that the lower
groundwater would be of better quality due to the decreased solubility of metal
ions from a reduced sulfide environment. The oxidation-reduction boundary is
likely to have developed in the Pit sediment due to both the interaction of pore
water with underlying sulfidic minerals and solutions and the likely
microbiological reduction of sulfate to form sulfides. The formed process is
similar to supergene enrichment in sulfide ore bodies where descending
solutions from surface oxidation react with the lower levels of hypogene
sulfidic mineralization to form a region of enriched sulfides, Some ores,
which have been mined economically, are artributed to this enrichment process
(this includes part of the original Butte ore body as described by McClave
(1973). The proposition of oxidation and supergene enrichment of sulfide ore
bodies started with the work of Whitenes (1855), and by the 1960s the
paragenesis of oxidized and wiched ores was well established. Accounts of
the process have been published by BRateman (1950) and Anderson (1955).
More recent treatments of the hydrology and geochemistry of these processes
are presented by Brimhal, et al (1985) and Brimhall and Crear (1987), and
some related chemistry for tailings interactions was proposed by Robins
(1992).

A complete understanding of geochemistry in the Berkeley Pit needs
information from a sediment study. (1 53)

We acknowledge that there are several unanswered questions concerning the
sediment geochemistry in the sediment Pit including the impact of placing
sludges over that sediment, We believe that it is necessary to address some of
these issues before disposal of sludges can be approved.

In the RI no data were collected to characterize the geochemistry of current
Pir sediments.  Consequently, the feasibility of sulfide precipitation was not
Jully evaluated as a possible remedy. Pit sediments must be better understood
before any consideration is given to shudge disposal in the Pit. (BSB 3, 1 53)

See response to Comment 6-1, Section 4.6.

4.7 INNOVATIVE TECHNOLOGIES

Comment 7-1;

The water treatment technology associated with the Preferred Alternative
creates substantial amounts of studge that must be disposed of.  Alternative
technologies exist which recaver metals, thus reducing the amount of sludge
requiring disposal. Why were these not part of the Proposed Plan? (G 1)
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Response:

Comment 7-2:

Response:

Comment 7-3:

Response:

PART 11 - TECHNICAL COMMENTS

Many of the proven common metals recovery technologies, such as copper
cementation and solvent extraction/electrowinning (SX/EW), would not
significantly reduce the amount of sludge generated. The amount of sludge
generated is largely dependent on the pH of the wastewater. With the Pit
water having a pH of 3.0, large amounts of neutralizing agents are necessary
to bring the pH up to a satisfactory level for discharge regardless of metals
concentrations. The basic canclusion of the FS concerning these metals
recovery technologies is that the value of the metals does not offset the capital
and O&M costs for the metals recovery facility and that there are still
significant wastewater treatment costs after the metals are recovered (and
significant amounts of sludge generated). EPA and MDHES are hopeful that
cost-effective innovative metals recovery technologies will be developed in the
future that will reduce sludge volumes. Some are being explored presently in
Butte, EPA and MDHES would encourage the development of such
technology and would amend any decision to include such technology if the
PRPs and the developers of the technology would collectively propose a viable
alternative.

Aside from ARCO touting age-old precipitation methods as the cleanup
instrument, new technologies which yield far better results such as chelation
chromatography are currently employed to perform this type of cleanup, This
method could be used inniediately, not 20 or 20 years down the road. (I 18)

See response to Comment 7-1, Section 4.7,

In the RI/ES, each of the 19 remedial technologies was evaluated individually
and not in combinations. Thus, no ¢ffort was made to determine whether
certain combinations of technologies might achieve some synergistic benefi
that does not occur with just a single technology. The Counry would suggest
that an evaluation of combined technologies could become part of the
"innavative technology” research on waste remediation being done in Butte
through a variety of business ventures. In general, the County believes that
all of the questions that could be asked and answered through this evaluation
would lend increased assurance to Butte citizens that the "right" choice will be
made at the time of implementation. (BSB 2)

To a certain degree, technologies were evaluated in combinations, This was
done by looking at the ability of each technology for metals recovery and
primary and polishing treatment purposes. In fact, the remedy outlined in the
ROD calls for a combination of alkaline precipitation and acration for primary
treatment, and reverse osmosis for polishing. We do agree, however, that
additional evaluation in this arca is merited, especially in light of the
likelihood that new or innovative technologies may be demonstrated. A
reevaluation of technology is required by the ROD when the Pit level reaches
the 5,260-ft level. EPA and the State will encourage the evaluation of
combinations of technologies in upcoming independent demonstration projects.
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Comment 7-4.

Response:

Comment 7-5:

Response:

Comment 7-6:

Response:

PART II - TECHNICAL COMMIENTS

There has been much discussion and debate on the use of technologies for the
Berkeley Pirt treatment. ARCO is in toral agreement with the remedy as
specified by EPA and the State of Moniana. The lime aeration technology that
was chosen for this remedy is indeed an innovative technology, and is an
innovative technology developed here in Butte ar Montana Tech. Never before
has lime aeration been used in a cleanup treatment with the types of volumes
being looked at. (T 4)

EPA and the State believe that the selected technology is a reliable, proven,
and conventional treatment technology. The proposed treatment train is
innovative in that the technology proposed is tailored for this specific
wastewater in a two-step precipitation and aeration process.

Mechanical Vapor Recompression Evaporation -~ This report gives a cost of $2
to $4 per 1,000 gallons of water. I seriously question this dollar amount
when a few added energy enhancements could create a clean drinkable water
supply for $.50 per 10,000 galloas of water. Is this the cost of the plant that
will produce 1,000 gallons of water, or is this the cost to clean up 1,000
gallons of water? If the cost of 32 to 34 per 1,000 gallons is both whar would
the cost be 10 treat the 1,000 gallons of water after the plant is constructed?
What type of energy sources are needed for this type of plant’s operational
cycle? How many gallons of water per day is this type of plant able 1o
produce? Could we see a set of plans on this type of unit? (1 50)

Costs for treatment are routinely reported on a "per 1000 gallon” basis. This
cost range covers a range of treatment unit sizes producing significant
quantities of water (usually in the hundreds of thousands, or millions of
gallons per day range). The costs include amortization, operational, and
maintenance costs of such a treatment unit. We do not have a set of plans for
such a unit,

Freeze Concentration - It states in this report the use of refrigeration to freeze
water. Did the expert on this process take into consideration the fact that at
certain times of the year (due to our location), Mother Nature would freeze
this water for nothing? It is a fact that very large bodies of water can be
Sfrozen by Mother Nature in a short time frame. It takes larger amounts of
energy 1o turn cold water into ice and also large amownis of energy to trn ice
back into water. As I stated earlier, Mother Nature will do it for nothing.

{1 50)

No, we did not take into account that the climatic conditions in Butte could
lower energy costs. We do not believe, however, that the differences in
climatic conditions (as compared to conditions in other parts of the country)
will be significant enough to drastically lower the cost of treatment,
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4.8 SLUDGES

Comment 8-1:

Response:

Comment 8-2.:

Response:

Comment 8-3:

Response: 1.

PART II - TECHNICAL COMMENTS

Sludges from the proposed treatment process must be stabilized or they will
contain RCRA metals. (1 52)

The sludges produced by the treatment process outlined in the ROD (aeration
and hydroxide precipitation) produce a stable sludge, and preliminary studies
have shown it to be nonhazardous waste. If a treatment technology is utilized
which produces a characteristically hazardous waste, all Federal and State
hazardous waste regulations must be met.

Alternative 6 is cheaper than Alternative 7 because it dumps the sludge and
brine warers from the treatment process inio the Pit rather than dewatering
and landfilling the wastes in a RCRA Subtitle D landfill. Sludge disposal into
the Berkeley Pit is not a proven technology (FS, 1994). Treatability testing
done by Canonie (1993) has found the sludge to be non-toxic. The authors
assume the sludge is stable er. ugh not to break down when placed in Berkeley
Pit’s water. However, the report reconimends more research be conducted to
determine if the sludge is stable enough to not break down in the Pit's murky
depths. Until it has been studied in more detail and conclusive results found,
the landfill is the only logical option. If it is found that the sludge breaks
down and releases metals, which would concentrate the contamination of the
Pit's water, the sludge should be landfilled. (I 4)

Based on public comment, EPA and the State have decided to require
additional evaluations of this disposal option before it can be implemented,
We do not want to completely preclude this option, however, because there
may be significant benefits, such as in situ neutralization, as a result of this
disposal method,

Questions and concerns were raised about the sludges that would be generated
through application of the Preferred Alternative:

1) If they are disposed of in the Pit, wouldn't they generate more oxygen,
thus perpetuating the acid-generating oxidation cycle?

2) Will disposal of sludge into the Pit result in increased concentrations
of contaminants?

3) Any remedy that secms to make the problem worse by generating

sludges thar will have to be dealt with by future generations as another
Superfund-type problem does not scem like much of a remedy. (G 1)

We do not believe that the intreduction of oxygen in the treatment plant

studge will perpetuate the AMD cycle. The dissolved oxygen in the shudge
will not add enough oxygen to the much larger Pit volume to appreciably
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Comment 8-4:

Response:

Comment 8-5.

PART Il - TECHNICAL COMMIENTS

increase acid production, and the alkalinity and excess lime will more than
offset the acid generation.

We do not know whether or not the placement sludges in the Pit will increase
the long-term metals concentrations in the Pit water. We believe that the
addition of excess lime, and the resulting increase in pH and precipitation of
metals, will more than offset the potential redisolution of metals in the
System. Because the Pit water is saturated by many of the metals, there
cannot be an increase in metals unless the pH is further reduced regardless of
the leve!l of metals in the sludge. However, if the alkaline studge input was
stopped the continued input of acid underground waters could lower the pH
and dissolve some of the precipitated metals, potentially increasing metals
levels at that time,

The Pit problem will have to be dealt with by future generations because a
treatment plant will have to operated in perpetuity, The management of
sludges will be done in a m. .ner that will allow for final disposal and ensure
that future generations wili not have to address them. The sludges will be
disposed of in a manner consistent with Federal and State solid waste disposal
regulations,

Based on input from several mining professionals residing in Buute, it appears
that using the Pit itself as a hydroxide sludge disposal facility is unwise,
inefficient, and ultimately counter-productive. Much time and money will be
spent to raise the pH of the Pit water by adding lime in a treatment plant. It
is expected that the sludge produced will have a pH of 7. If sludge is
disposed of in the Pit, it will be re-solubilized, Thus, the same metals will be
treated over and over. Disposing the sludge in the Pit would also cause the
CWL to be reached sooner. For these reasons, disposing of any sludge in the
Pit is unacceptable (Alternarive 6, Preferred Alternative). (BSB 2)

Based on public comment, EPA and the State are requiring such questions
associated with metals becoming resoluble, geochemical reactions, ete., to be
answered before any approval of Pit disposal would be made. We do not,
however, want to completely preclude this option because there may be
significant benefits, such as in-situ neutralization, due to this disposal method,
If sludge disposal were to occur in the Pit, a corresponding increase in the
flow rate treated would be required so that there would be no net increase in
the fill rate of the Pit,

Hydroxide precipitation with reverse osmosis polishing would generate from
300 1o 1,000 tons of sludge every day. Using the assumptions in Appendix A
of the FS, about 0.2 mgd of sludge would result in a volume of 2,867 cubic fi
of sludge to be disposed of each day. The County estimates that if this volunie
of sludge were piled 12 fi deep, it would require about two acres of land cach
year for disposal. Thus, in 50 years, a 100-acre repository would hold abowt
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Response:

Comment 8-6.

Response:

PART II - TECHNICAL COMMENTS

52,322,750 cubic fi of sludge that would have 1o be monitored for leaks in
perpetuity, (BSB 2)

As the commenter noted, a significant amount of sludge will be generated by
the treatment process outlined in the ROD. Monitoring will need to be
conducted for & long period of time. We believe that this program is very
manageable. The present tailings pond holds a larger volume of materials
than any potential sludge disposal facility, which will also have to be
monitored.

Preliminary testing of the sludge generated from this treatment technology
indicates that it will not be a hazardous waste but an alkaline, lime-based
material chemically similar to the tailings presently generated by the mining
operation,

The daily sludge generation for a full-scale treatment plant will be only 1-2
percent of the volume of tailit.gs produced in the mining operation. Any
sludge repository will have to be designed to reduce precipitation infiltration,
leachate generation, and leachate migration. It is lkely that this repository
would be built in the active mine area which naturally drains to the Pit
System, The Pit would, therefore, act as a natural collection system for the
minimal amount of leachate that might ever escape from the repository.

Building a Subtitle D RCRA repository would be expensive, given the need for
the insiallation of liners and leachate collection systems. Also, a sizeable
amount of County property would be needed for the actual repository, as well
as additional acreage for a buffer zone surrounding the repository. In
addition, the County may, at the request of the PRPs, assume responsibility 1o
monitor the repository and perform routine O&M (with PRP funding).

Although these activities are challenging, a non-Pit repository appears
preferable, given the disadvantages of using the Pit. In any event, the FS
does not adequately assess the tasks of siting and designing a non-Pit
repository, which seems to infer that a decision to use the Pit has already
been made. (BSB 2)

We believe that a sludge repository (Subtitle D facility) could be
accommodated easily within the active mining area and that the biggest factor
affecting the repository location is the future mine plans. The exact location,
which would be designated, and the specific design of the repository would be
done during the Remedial Design process following the ROD. The decision
to use the Pit as a repository has not been made, Public comment has
prompted 1PA and th> State to further evaluate the option,  Additional
evaluation of the impact that the sludge may have on the Pit needs to be done
hefore this sludge disposal option is approved,
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4.9 WATER TREATMENT FACILITY

Comment 9-1;

Response:

Plant construction/operations lead time. Most industry experts estimate a three-year
“shakedown” period is needed to make a treatment plant fully operable. As for
linking this “shakedown"” period to a point in time in the future, the County suggests
the following:

Currenily, the Pit water level rises 25 ft per year; however, the predictive
model indicates this fill rate should decrease over time. In light of these facts,
the County recommends using the fill rate at the time the water reaches 5,260
S as the timing indicator to determine when plant construction should
coninience.

For example, according to the model and data for the Preferred Alternative
6/7, the 5,260t level will be reached in the year 2009, and the fill rate that
year is expected 10 be about 10 fi. If the model holds true, then a three-year
shakedown period would equate .0 30 ft (3 x 10 fi), and plant construction
would commence when the CWL reaches 5,310 ft (5,340 fi minus 30 ft),
predicted to be in the year 2014,

Again, the actual fill rate when the water reaches 5,260 ft will determine when
the plant construction would begin. If the fill rate proves to be more or less
than 10 ft at that time, the timing of the shakedown period would be adjusted
accordingly.

Thus, the recommended level that triggers action to establish a construction
schedule should be set at 5,260 ft and the treatment plant should be
guaranteed to be fully operable by the time the water reaches the 5,340-ft
level. This schedule would leave 70 ft of free board below the current CWL,
The 5,260-ft level is also within range of the original CWL of 5,216 ft, which
is the contact between the alluvium and bedrock, thus providing added
assurance that the trigger point for action is sufficiently protective, (BSB 2)

The Agencies have structured the ROD to meet the objectives of the program
outlined above because of public comment. The ROD will require
construction completion of a treatment facility, capable of treating a flow rate
that will keep the Pit at a static level, four years before the water level reaches
the CWL as measured at the highest point in the East Camp System (presently
the Anselmo Shaft). It should be noted that the water ievel in the Anselmo is
presently 40 ft above the Pit water level. Using current projections, assuming
inflow control of 2.4 mgd starting in 1996, and assuming that the water level
in the Anselmo will be 20 ft higher than Pit water level, the present
construction completion date is prajected to be in the year 2021, This
construction completion date will be updated every three years based on the
water level data generated.

RS4-19



Comment 9-2.

Response:

PART IT - TECHNICAL COMMENTS

The importance of flexibility in surface water inflow treatment volume directly
ties into the design and construction of any future treatment plant. The
appropriate parties will be in a much berter position to design a useful, cost-
efficient treatment plant for Horseshoe Bend water rather than a potential mix
of Horseshoe Bend and other waters needed solely to reach the 2,4-mgd
Sigure,

EPA’s Plan, as written, secms to suggest that the parties must design a plant
in the relatively near future that accounts for a 2.4-mgd volume that may not
exist ar the time the plant becomes operational. Again, ARCO has shown, in
developing the RI/FS and accepting the general contours of Alternative 6/7
(which is more expensive than other feasible options presented in the FS), that
it is willing to work within a very conservative and proactive framework to
prevent Berkeley Pit water from reaching the CWL, Yer, by mandating the
2.4-mgd inflow threshold, EPA threatens to require the parties to incur
unnecessary cosis based on a "snapshot” analysis of water flows, where
absolutely no additional protec "an to human health and the environment is
afforded by these costs. (PRP 1)

The selected remedy does not require a 2.4 mgd of inflow control and
treatment unless an alternate inflow control site (i.e., a shaft) is used rather
than capturing Horsesioe Bend water. It mandates a permanent control and
treatment of contaminated surface inflow, including all of the Horseshoe Bend
water which is currently 2.4 mgd. It also requires permanent ¢ontrol and
treatment of subsurface flow in the Horseshoe Bend area and upgradient
diversions of uncontaminated flows after mining is suspended or the mine
closes.

4,10 WATER ISSUES

A. BEDROCK AQUIFER

Comment 104-1;

EPA has announced in public meetings that the Agency will be issuing a
waiver (as part of the ROD) for restoration of the contaminated part of the
bedrock aquifer. This decision means that no effort will be made to remediate
the contaminated portion of the bedrock aquifer because it is rechnically and
economically infeasible to do so.

This waiver will set a precedent for Superfund cleanup on the Clark Fork and
allow EPA to ignore one of the main criteria for cleanup: reducing the
volume, mobility, and toxicity of contamination. When EPA issues the waiver
as part of the ROD, it is assumed the requirements of "Guidance for
Evaluating the Technical Impracticability of Groundwater Restoration”
(OSWER Directive 9234.2-25) will be followed, (G 2, BSB 2, 113, BSB 6,
BSB 7, T5 151,79 T8, 143,137)
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The County’s concern is the specific language of this waiver. The County
would request full involvement in the review of the document. The County's
interest will be to ensure that a full evaluation has been done and that no
linkage is made berween the contaminated bedrock aquifers and other aquifers
that would allow additional waivers in the future. In addition, the boundaries
of the contaminated bedrock aquifer must be clearly delincated on a map, and
explicir language must be included in the waiver to explain restrictions on
Juture uses of the contaminated groundwater. (BSB 2, G 1)

EPA and the State recognize BSB's concern about the waiver of the State
groundwater standards. A map clearly delineating the area is included in the
Technical Impracticability Waiver concerning the boundaries of the waiver
area. BSB will be involved in this issue and will be an active participant in
the development of the institutional controls required to go along with this
waiver, Specific restrictions and implementation of those restrictions will be
discussed during the development of the Institutional Control program,

Considerable alarm was expressed by several conmenters about the Plan’s
treatment of deep bedrock aquifer:

o The plan gives no assurances about the dynamics of contaminared
water over the long term in the deep bedrock aquifer, we just don't
know enough about ir.

. What we do know about old mining works in the bedrock aquifer
concerns some people with underground mining experience, they refer
to "bad ground” to the east and southeast, where unpredictable water-
JSlow dynamics were always a concern to mining operations (G 1)

EPA and MDHES believe the information gathered during the RI is complete
and the issues adequately investigated. The monitoring program will continue
to collect data that will check the accuracy of the conclusions of the RI. We
believe that there will be little transport of contaminants in the deep regional
bedrock system because: (1) the rate of regional bedrock flow is very slow,
(2) the relative size of the contaminated bedrock system is small compared to
the regional system, (3) the regional system has a large attenuation capacity,
(4) the water quality in the periphery of the East Camp is quite good, and

(5) the water quality in the shafts throughout the area has improved as the
shafts have inundated.

We have also heard reliable reports of the "bad" groundwater where perched
groundwater is encountered in the undergrounds. MR personnel have
reported similar phenomenon where perched groundwater is encountered and
quickly drained. This is not unexpected but poses no particular concern as far
as contaminant transport is concerned. We expect these areas to become
resaturated as water levels come up; however, we do not expect Pit water to
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Comment 104-4;

Response:
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be transported to the upper Silver Bow/Blacktail Creek alluvial system through
these areas because the gradient will always remain toward the Pit,

Based on the data in the RI, a critical saddle point in the top of weathered
bedrock exisis near the southeast edge of the Pit at the 5,350+t level. Warer
reaching this alluvium level could behave unpredictably, i.e., short-term rises
in water level, due to the density differences in the alluvium and the weathered
bedrock, could potentially yield a short-term change of gradient for this
locale, thus allowing water to flow away from (and not toward) the Pit.
Therefore, the County believes it would seem reasonable to consider this level
as a starting point to trigger action. (BSB 2)

EPA and the State disagree with the conclusion of this comment. While we
agree that this change in stratigraphy could cause changes in rise rates, the
water levels in the alluvium at the groundwater divide south of the Pit are at
least at the §5,460-1t level and saturated down to the decomposed bedrock. Pit
water, therefore, cannot escspe the System through the alluvium until the
water level in the alluvium gets much higher than 5,350 ft. We acknowledge
that there is a potential for the migration of water eastward from the Berkeley
Pit toward the Continental Pit, if the level in the Berkeley Pit gets above the
dewatering level in the Continental. Water will still not be able to get out of
the East Camp System, however, because the overall gradient will be inward
toward the Berkeley and/or the Continental Pits. Additionally, as part of the
monitoring program, a bedrock monitoring well is being installed in this area.
This additional bedrock monitoring well evaluated with data from existing
wells will further address the issue,

What is the quality of the bedrock aquifer in the middle of the valley, near the
airport? What is the groundwater quality at depth where the bedrock drops
off toward Rocker? Could a new industry using high volumes of water in
Butte or in Rocker cause induced infiltration to contaminate existing wells?
(T2)

The aquifers referred to in this comment are outside the influence of the
Berkeley Pit/East Camp System. The quality of water in the bedrock aquifer
near the airport is unknown, The depth of the alluvium in the that area is also
unknown, but probably in excess of 1,000 ft and no wells have been put down
to bedrock. The bedrock aquifer water quality north of this area is quite good
based on the results of water quality sampling done during the RI, We would
assume, therefore, that the water quality of the bedrock aquifer is very good
in this area, '

A water user with a well pumping such high volumes of water to cause an
"induced infiltration of contaminant” from the MFOU would first canse a
dewatering of the surrounding bedrock and/or alluvial aquifers (and an
associated loss to water well users in the influence of the new well). We do
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not believe that "induced infiltration" could be massive enough to draw
contaminated East Camp/Berkeley Pit water into these areas.

B. WATER QUALITY

Comment 10B-1;

Response:

Comment 10B-2.

Response:

In the Proposed Plan there is the suggestion that there is an upflow of deep
groundwater from the bedrock into the MFOU. Perhaps a groundwater model
was the source of that idea, but I wonder if it is realistic. There are simple
experimental procedures that could be used here 10 add to a realistic water
balance. (1 53)

EPA and MDHES believe there is upflow into the Berkeley Pit from the
surrounding bedrock (deep or otherwise) and this is believed to be based on
several separate arguments. There is a connection between the Pit and the
associated mine workings surrounding and “under” the Pit. Flow has been
observed entering the Pit from the current operations at the Kelley Mine
Shaft. The water level data f. .m deep bedrock wells, such as the DDH wells,
support this belief,

It is suggested that the Berkeley Pit and surrounding areas could become
enveloped by a sulfidic barrier such that the underlying groundwater is in a
reduced condition where the metal ion concentrations will be considerably
lower than in the Pit water. There is some evidence that this is the case
(MBMG data). In the West Camp the Travona shaft water is sulfidic, and
although the groundwater at that location is more or less cross-gradient to the
Pit, it shows that the condition of reduced groundwater does exist, It also
suggests the use of West Camp water (or similar water) to sulfidise other
waters in the system.

Water samples from the Belmont mine shaft, which is downgradient of the Pit,
show metal ion concentrations considerably lower than in Pit water. Water
samples pumped from the upgradient Kelley Mine shaft (MBMG, 1992)
indicated that both pH and E decreased with depth (pH: 5 to 3, and E :380
to 360mV), which could mean that the Kelley is isolated from the Pit by a
redox (ox/red/ox) barrier. Cation concentrations in the Kelley appear to be
generally higher than in the Pit, but this is probably due partly to enhanced
and localized oxidation caused by a more elevated 1emperatures which exist in
the deeper warer levels. (1 53)

As pointed out in the previous response, the Pit is not isolated from its
associated mine workings; and, flow has been observed entering the Pit from
the current operations at the Kelley Mine Shaft.  Also, it should be noted that
the current operations at the Kelley Mine Shaft have water rights to
appropriate water from the Berkeley Pit by way of these connections.
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Another consideration is the influence of the MFOU groundwater on deep
groundwater, and the fate of that water. A complete water balance on the
whole Pit System is not reported, but could add perspecrive to understanding
the likely outcome of any chosen remedial action, For example, the maximum
average monthly (June) precipitation of 2,42 inches in the catchment of the Pit
system (about 19.5 square miles) could result in the generation of abour 27
mgd of water (data from Botz, 1969), which would have been accommodated
(pre-mining) by stream flow, groundwater flow and evapotranspiration.
Presently the only additional water into the system is 6.2 mgd of Silver Lake
water to the MR concentrator. In all months other than June the precipitation
is less than in June by more than the 6.2 mgd from Silver Lake. Actual
measurements of monthly evapotranspiration would be more accurate than
using calculations such as the CFR 40 Ch.1 (7-1-93). Upgradient water
control, as in fact partly exists with the Yankee Doodle Tailings Dam, should
be carefully integrated with recycling, to result in the appropriate water
balance for contamination control. (1 53)

The commenter is correct in the calculation of total maximum daily
precipitation input into tae upper basin (27 mgd). As is pointed out, this is
not the total ending up in the Pit, however, because of the evapotranspiration
(ET) losses. ET measurements would add to the knowledge base concerning
the water balance in the basin, but we do not believe that conducting ET
measurements would help in inflow (upgradient) control decisions. Only
certain upgradient surface flows are controllable, These have been identified
and the relative flow rates assessed. Precipitation entering the alluvial or
bedrock groundwater system cannot be kept out of the Pit System very
efficiently, except at the alluvial system discharge point at Horseshoe Bend.

The likely mediation of sedimentary reactions by microorganisms depends to
some extent on the presence of organic carbon, although there are other
energy sources that support the wide range of organisms that are encountered
in the reduction of sulfate to sulfide. To date it appears that no analysis of
Berkeley Pit water (or any other waters in the MFOU) has included the
determination of organic carbon, although it is likely 1o be present from
various sources, which include a huge vegetated water catchment (greater
than 5 square miles) to the north in which humic substances are certainly
being generated. Algal blooms which occur regularly in the water at the
North of the Yankee Doodle tailings are evidence of organic material, which
in that region at least could support bioreduction of metal ions. Recycle of
contaminated water to part of this tailings area in order to form sulfides is
worth consideration. In the Pit itself it has been said (withoui any evidence)
that there is not likely to be any bioreduction due to the "extreme” conditions
in the water (acidity and metal ion concentrations). Ihis is not correct, and
in similar mine waste pits, such as at Rum Jungle in Australia, reducing
organisms have been reported at deep submerged sediment (Bab{j, er al,
1980). (153)
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Response;
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The Agencies have chosen a technology to implement which we believe is the
most cost effective proven technology available (aeration‘hydroxide
precipitation). The potential for bioreduction of metal ions in the System has
not been evaluated by EPA and the State. The use of natural, in situ or unit
process sulfide precipitation is an intriguing innovative technology worthy of
additional research. The ROD mandates that a reevaluation of treatment
technology be conducted when the water level in the Pit reaches the 5,260-ft
level. This technology is likely to be one of the technologies reevaluated at
that time.

What NEPA documentation has been compiled to date that allows the aired
discharge of treated water to Silver Bow Creek? At which leveis can water be
discharged to the Creek? I hope MCLs are mentioned somewhere for each
contaminant of concern. (I 37)

Silver Bow Creek has been classified by the State of Montana as an 1" Class
water. This classification recogr.zes the impacted nature of the water body.
Discharge limits to Silver Bow Creek are determined by calculating the
minimum monthly means from the data from a three-year period prior to
discharge. The discharge values are recalculated every three years and
eventually will reach "Gold Book" values (chronic water quality limits).
These chronic water quality values are more restrictive than MCLs. The
treatability studies of the FS demonstrated that these values could be reached,

C. WATER USERS AND RIGHTS

Comment 10C-1.;

Response:

Was a water right given to the PRPs to take over 5.5 cubic ft of water per
second or 2,468.4 gallons per minute of the State of Montana’s groundwater
with or without the approval of the state legislature?

If the PRPs have the approval of the state legislature for this amount of
groundwater, what was the beneficial use described to the State legislature in
order to obiain this permit?

The Metal Mine Reclamation Act (MCA § 83-4-30) states: "Recovery of
damages for a water loss in quantity and quality is provided for if an
investigation establishes that a hard rock mining operation is responsible for
the loss. ™ What I would like to know is: Is this a lump sum fine or payment
on the total amount of water that is being contaminated or on the amount of
water per year that is being contaminated? Also, what would the amount of
damages be for 25 billion gallons or 50 billion gallons? (T 2)

No water right permit is required at this time for the filling of the Berkeley
Pit because there is no diversion of water for a beneficial use. In Montana,
private parties can receive a water right only for “diversions” of water, which
are then applied to a beneficial use. See MCA § 85-2-102. Rising water
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levels in the Berkeley Pit are not considered a diversion, but are caused by
natural groundwater recovering after cessation of underground mine
dewatering. Also, the PRPs are not currently applying the water in the Pit to
beneficial use.

Please note that MCA § 83-4-30 does not exist. Assuming the comment is
referencing MCA § 82-4-355, this section allows a user of groundwater to sue
a licensed mine operator for loss in quality or quantity of groundwater caused
by the mining operation. The groundwater user must first file a complaint
with the DSL. DSL is required to conduct an investigation of valid
complaints and issue a finding of the cause of the water loss. Any damages
awarded in a subsequent lawsuit would probably be in an amount designed to
compensate the groundwater user for actual losses.

D. BERKELEY PIT FILLING RATE

Conunent 10D-1:

The importance of focusing surface inflow comrols on future Horseshoe Bend
Slows, as opposed to an arbitrary 2.4 mgd figure, is underscored by
uncertainty surrounding Pit infilling rates. In 1993, ARCO issued a study
which suggested that Berkeley Pit waters would not reach the CWL under
current conditions until ot least 40 years from now, and that, if Horseshoe
Bend was properly controlled, the CWL would never be reached.
"Preliminary Modeling of Future Berkeley Pit Water-Level Elevations and
Inflow Rates,"” February, 1993. Certainly, if such predictions were to
materialize, ARCO would seek a reexamination of the need to build any
treatment plant for Horseshoe Bend waters. In the meantime, EPA has pushed
Jor, and ARCO has accepted, a very conservative and proactive approach to
ensure that Berkeley Pit waters are comtained. Adopting this approach, EPA
was unwilling to use Pit infilling rates reflected in the 1993 study, and
projected in the Plan Pit infilling dates of 2015, if no remedial actions are
taken, and 2022, if Horseshoe Bend is controlled.

By virtue of its years of intensive study of this problem, ARCO believes that
Pit infilling rates will continue to diminish. Yet, the extensive monitoring
program included within Alternative 6/7 will eliminate this "crystal ball”
aspect of the remedy by providing ongoing data necessary to calculate Pit
Jilling dynamics. ARCO believes that there is a significant chance that the
rerouting and permancnt control or treatment of Horseshoe Bend waters,
regardless of their exact volume, will likely result in stabilization of the Pit
such that the goal of protectiveness will be accomplished. It seems
unreasonable and illogical given this potential for stabilization to establish a
2.4 mgd figure which may not reflect future surface flow conditions. Wihen
viewed in light of the uncertainties surrounding Pit infilling rates, mandating
such a figure may result in the requirement that waters actually be pumped
Jrom the Berkeley Pit notwithstanding that the Pit has already reached a
steady state.
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Response:
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Response:
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In this regard, EPA notes that one aliernative that was screened and rejected
during the FS process was the immediate pumping of Berkeley Pit waier 10
maintain or lower the water level in the Pit System. EPA rightfully points out
that this much more costly option provided no increased protection of human
health and the environment, because the Alternative 6/7 was more than
sufficient to prevent reaching the CWL. ARCQO believes that this exact
rationale applies to the arbitrary designation of the 2.4 mgd figure
representing Horseshoe Bend flow, when Horseshoe Bend flow may not
continue at that threshold. Accordingly, ARCO requests that the Plan be
rewritten 1o state the up-10-2.4 mgd, as reflecied by ongoing Horseshoe Bend
sampling and actual site conditions, along with other surface flows, be
controlled or treated as outlined in Alternative 6/7. (PRP 1)

The selected remedy does not require a 2.4 mgd of inflow control and
treatment unless an alternate inflow control site (i.e., a shaft) is used rather
than capturing Horseshoe Bend water. It mandates a permanent control and
treatment of contaminated surface inflow, including all of the Horseshoe Bend
water which is currently 2.4 mgd. It aiso requires permanent control and
treatment of subsurface flow in the Horseshoe Bend area and upgradient
diversions of uncontaminated flows after mining is suspended or the mine
closes.

Use of averages (RI, Fig 3-2) is an inadequate representation of water that
must be diverted from the Pit and could result in underesiimation of Pit fill
rate. (BSB 3)

The Pit filling rate will be recalculated yearly as part of the monitoring
program. “"Hard" or actual data will be used to predict when the CWL will
be reached.

Regional recharge, evaporation, precipitation, and runoff data are excluded
Jrom the Pit inflow calculations in Section 3 in the Rl and result in the
incorrect assumption thar the Pit is a “closed system®. (BSB 3)

Regional recharge, evaporation, precipitation, and runoff water were not
excluded from the RI, EPA and MDHES believe that all water in the
Berkeley Pit/East Camp System have been accounted for and that the Pit is the
low point or "sink" for water in the system (i.¢., all water is flowing to the
Pit).

The assumption made by BSB on the fill rate as the level approaches 5,410 ft
is based on 25 filyear which should be more in the range of 2-8 fifyear.
(BSB &)

As the Pit continues to fill, the rate of fill (i.e., rise in feet per year) will
decrease. There are several reasons for this decrease, e.g., increase in water

RS4-27



Comment 10D-5:

Response:

PART II - TECHNICAL COMMENTS

surface in the Pit which results in increased evaporation, the decreased
recovery rate, etc. The Agencies plan to use a fill rate that is routinely
updated for future predictions based on actual measurements.

Several assumptions made in the groundwater modeling are flawed: (1) the
Pit aquifer is not isotropic and homogeneous; (2) no rationale is given for
selecting many of the boundary conditions; (3) impacis to the alluvial water
table as a result of water rising in the bedrock aquifer are not addressed, and
(4) inconsistencies were noted in the sensitivity analyses for wells GS-28 and
GS-29s. (BSB 3)

The bedrock aquifer associated with the Berkeley Pit/East Camp System and
the associated mine workings has been functioning as a homogeneous unit.
This has been demonstrated through a statistical analysis performed by the
State on selected shafts, bedrack wells, and the Pit. The selection of the
boundary conditions (if the comment is referring to the boundary for the area
of influence of the Pit System) * as determined using current and historic
information. Boundary condition parameters are described in detail in Section
11.4.4 of the RI report. EPA and MDHES believe the groundwater model to
be accurate.

Inconsistencies in the sensitivity analysis were deemed insignificant to the
general results of the modeling. The RI and associated CWL for the Berkeley
Pit/East Camp System were limited to the bedrock aquifer. Rising water
levels in the bedrock aquifer and the coinciding impact on the overlying
alluvial aquifer were preliminarily investigated in the R1. This numerical
model predicted a minimal effect on the alluvial aquifer. The monitoring
program will track this issue with the collection of hard data.

E. WEST CAMP WATER/TRAYONA

Comment 10E-1;

Response:

The Preferred Plan allows the Travona water 10 go as high as 5,435 ft in
elevation. It’s at 5,427 ft now before it is pumped. That water may also
contribute to the poor quality enrering Silver Bow Creek from the bedrock
aquifer, particularly since where it is pumped is 25 fi higher than where the
creek becomes a gaining stream. EPA must lower the level at which that
water is pumped. Also regarding Silver Bow water, arsenic and iron currently
exceed water quality standards after dilution at the Mctro Sewer Plant. EPA
and the State must insist in the ROD on meeting the applicable standard
instead of creating early precedents for waiving legal requirements. (1'9, G
2)

EPA and MDHES believe the 5,435-ft CWL for the West Camp is
appropriate. The points of compliance for the Travona/West Camp System

CWL shall be: the Emma and Ophir shafts and the additional monitoring

RS54-28



Comment 10E-2:

Response:

PART II - TECHNICAL COMMENTS

wells for the Travona/West Camp System installed as part of the monitoring
program. This will maintain flow in this System to the Travona mine shaft.
No legal requirements have been waived for iron and arsenic in the Metro
Plant discharge. The requirements for the Metro Plan discharge are set by the
MDHES Water Quality Bureau not the EPA or State Superfund programs,

Regarding the Travona Mine water, which is pumped to the BSB Metro Sewer
and diluted before discharge to Silver Bow Creek, how do EPA and MDHES
Justify not meeting State water qualiry standards for arsenic and iron in this
"treatment”? This commenter asks that EPA and MDHES not set an early
precedent for waiving water quality standards during Superfund cleanup of the
headwaters of the Ciark Fork River. (G 2)

The BSB Metro Sewer discharge is regulated and must meet Silver Bow Creek
discharge limits. At present they meet the State’s discharge limits, As the
cleanup of Silver Bow Creek continues, BSB may no longer be able to accept
this mine pump water and still .aeet discharge limits. Existing orders
establish that if BSB cannot or will not accept these mine waters, a treatiment
facility will be constructed that will meet Silver Bow Creek discharge
standards.

4.11 MINING-RELATED COMMENTS

The following comments have been divided into three groups: (A) loss of the ore body, (B) potential
problems with the Continental Pit, and (C) present and future mining.

A. LOSS OF THE ORE BODY

Comment 114-1:

Another ramification of the use of the Pir as a sludge repository is the loss of
the underground ore body. Allowing water to approach the 5,410-ft level
means the loss of potentially tens of billions of dollars in gross revenues from
the sale of metals and tens of millions of dollars in lost tax revenues to the
County, Siate, and Federal governments. Valuable ore that could provide
Jobs and tax revenues and insure the economic future of BSB for years to
come is being written off in advance as contamination, The ore body must be
considered a long-term, strategic economic resource, not potential
contamination.

The following scenario has been developed from historical data collected by
Anaconda Copper Mining Company and New Butte Mining io illustrate some
of the potential economic benefits to be derived from protecting and mining the
ore bodies underlying the Butte Hill,

Shallow ore reserves are 122,786,894 tons containing 0.88% copper and 0.33

oz/ton silver. Using the assumption that: (1) 100% of the reserves would be
mined, (2) §0% of the copper and silver and 70% of the molybdenum would
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be recovered front the ore mined, and (3) the copper is worth $1/1b, the silver
is worth $4/0z and the moly $0.50/b, the copper in the shallow reserves is
worth $1,728,839,467, and the silver is worih $129,662,960. Shallow
reserves represent a combined value of $1,858,502,427.

Deep reserves are 2,231,034,219 tons of 0.06% copper, 0.210z/ton gold, and
0.028% molybdenum. Using the assumptions above, the value of the copper
is $21,417,929,000; the silver is worth $1,499,254,995, and the molybdenum
is worth $437,282,707. Deep reserves represent a value of $23,354,467,000.
Using the assumptions above, the combined value of shallow and deep ore
reserves is $25,212,969,000.

These conservative estimates are based on proven reserves delineated by AMC
and reported by Richard N. Miller, Chief Geologist, in the document "Ore
Reserves and Resources: The Anaconda Mineral Company, Butte District,
Montana to January 1, 1978." According to this AMC report, significant
deposits of manganese, zinc, «.d lead also remain to be mined under and
adjacent 10 the Berkeley Pit. If continued flooding is allowed in the Pit, and
worse, if the Pit is used as a sludge repository, this ore body would essentially
be lost or rendered considerably less valuable for future generations, Worse
yet, an enormous economic resource would be written off in advance as a
liability to be treated with lime and disposed of in sludge. (BSB 2)

EPA and the State believe that sludge disposal in the Pit will not render the
ore body unminable. The flooding of the Berkeley Pit and associated
underground mine workings and disposal of sludges in the Pit do not eliminate
the "resource” (i.e., the mineralized ore body) from being mined in the
future. We do realize that allowing the East Camp System to rise to the
5,410-ft level will inundate much of the ore reserves and that the cost of
dewatering the System will be high and may discourage underground mining.
The remedy outlined in the ROD will place no restrictions on underground
mining.

This commenter acknowledges the previous comment but goes on to talk about
the potential for mining the water in the Berkeley Pit. The commenier point is
thar studies are underway to assess technologies for extracting metals from
this water., MSE and the Resources Recovery Program issued a worldwide
RFP, which went out to more than 200 companies in the major industrial
nations of the world. There were over 32 responses to that RFP, The
decision process narrowed those 32 responses down to 10. The final selection
process Is underway right now. Those proof of technologics on actual
Berkeley Pit water at trearment-scale levels could be occurring as early as
Seprember of this yeer, (T 12)

EPA and the State believe that programs such as the DOE Resource Recovery
Program will aid in the development of technology, which may contribute to
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more cost-effective solutions to the mine flooding problem. The ROD
specifies that there must be a reevaluation of the available technologies when
the Pit level reaches the 5,260-ft level. We expect technologies, such as those
being demonstrated by the Resource Recovery Project, to be evaluated at that
time.

B. POTENTIAL CONTINENTAL PIT PROBLEMS

Comment 11B-1:

Response;

Present generations should pay for the best available treatment option, if a
permanent non-treatment solution is not available, to establish a precedent of
paying the true price of commodities like metal. Then public support would be
strong to prevent mining that doesn’y have a permanent remediation solution
and a large enough bond to properly ciose the site. For example, what
remediation efforts, if any, are in place for the Continental Pit once mining
ceases? Will we allow the mining company to turn off the pumps and let that
pit fill and become a big prohlem like we did at the Berkeley Pit? If no
permanent solution exists thar can eliminate the danger and cost to future
generation, then we should ban this type of mining until adequate permanent
solutions are developed. (T 4)

The Continental Pit is part of the East Camp System and we expect the water
level in the Continental Pit to be similar to the water level in the Berkeley Pit
and the rest of the East Camp. By controlling the Ievel of the East Camp as
specified in the ROD, regardless of the withdrawal point, the level of the
Continental Pit will be maintained at a level which precludes migration out of
the system,

It should also be noted that DSL is currently conducting a review of the
existing reclamation plan at MR pursuant to the Metal Mine Reclamation Act
(MCA § 82-4-337). In its review, DSL is evaluating the need for a
permanent water treatment plan as part of an updated MR reclamation plan.
An updated plan is due to be submitted to DSL on January 1, 1995,

DSL will review the updated plan, evaluating the quality and quantity of water
that can be expected to report to the Continental Pit from all sources. A
decision must then be made on whether to allow that water to accumulate in
the Continental Pit and if so, to what level. MR's plan will include specific
plans for water management, DSL must review the proposed plans and also
evaluate alternatives. The decision maker must select an alternative for
implementation, The alternative selected would have to meet the standards
established in the Water Quality Act and the Metal Mine Reclamation Act.
Bond would be assessed hased on the plan selected by the decision maker.

DSL permitted and bonded for permanent water treatment at MR in 1993,
That bond calculation and methodology is similar to that used for other mine

site in Montana with an open pit, The level of water in the Continental Pit
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would be limited to the capacity of a sump which would be designed to hold
water that accumulates in the Continental Pit over winter. Water would be
treated the following spring, summer, and fall. Thus, no more than six
months of water would be allowed to accumulate at any one time.

Permanent water treatment is both an operational requirement and a
contingency plan to be used once reclamation limits the amounts of water
needed to be treated. The goal of reclamation is to minimize the velume of
water needing treatment. If the remaining seepage is more than the
environment can absorb or evaporate without off site impacts to water quality,
a contingency water treatiment plan is needed.

Bonds are posted as surety bonds which are converted to trust funds at the end
of mine life. Trust fund bonds include the costs of constructing treatment
plants, operating and maintaining the plants, and costs of replacing the plants
every 20 years. DSL must assume that the mining company would leave the
unreclaimed site and DSL ould have to step in and initiate reclamation and
water treatment if necessary,

First, why haven’t EPA and MDHES prohibited the nearby mine currently in
operation from dumping their wastewater into the Berkeley Pit? If this a
Jederal Superfund site, shouldn’t polluters be prohibited from increasing the
conramination? The current mining operation is not only adding to the
contamination in the Berkeley Pit, it is also adding to the surface water
inflows 1o the Pit - inflows that might have been clean water but have been
degraded by the current mining operation. According to CERCLA, as
amended by SARA, the aim of Superfund is to reduce contamination, not to
add to it. Why have none of EPA’s alternatives considered prohibiting the
current mining operation from continuing the practice of dumping their
wastewater into the Pit? (1 43)

Several statements in this comment are incorrect, The current operator is not
dumping their wastewater into the Berkeley Pit. Waters from the concentrator
are placed in the Yankee Doodle Tailings Pond. Then "decant” water is taken
from the Pond and returned to the concentrator. As the Rl demonstrates,
there is a "closed loop” in the water balance of the current operator. (Also
see response to Comments 19A-1 and 19A-3, Section 3.19A.)

EPA does not have the authority, outside of Superfund, to control surface
water inputs to the Pit. The Pit is considered to be a giant holding lagoon
which is not regulated under the Clean Water Act, Discharges out of the
“lagoon” are regulated under the Clean Water Act but these type of discharges
will not occur for many years. Under Superfund, however, EPA is allowed
to take additional actions necessary protect human health and the environment.
To take this action the Agency must follow the NCP and go through the
RI/FS, ROD, and associated enforcement processes as is currently being done.
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C. PRESENT AND FUTURE MINING

Comment 11C-1:

Response:

Comment 11C-2:

Response:

Comment 11C-3:

In the Preferred Alternative, treatment of the Berkeley Pit water will not occur
until present mining operations cease. The year 2005 has been used for
calculation purposes in the RI/FS, This figure is purely arbitrary, yet the
RI/ES offers no contingency plans in the event that mining operations continue
beyond the year 2005. Apparently, MR can wait until the CWL is reached
before they even begin to construct a water frearment system. A water
treatment system generally requires at least a two year ‘shake down’ period
before it is on-line and fully functional.

According to the Preferred Alternative, the CWL may be reached by the year
2022, MR has estimated that the ore body in the East Continental Pit area
will last until 2015-2025. As both of these figures are estimates, it is clear
that an unacceptable situativ.i could arise. EPA must include a contingency
plan in the Preferred Alternative that addresses this situation. (1 5)

EPA and the State have included provisions in the ROD, because of public
comments such as this, that dictate that construction of a treatment plant,
capable of maintaining the water level in the East Camp System below the
CWL and meeting discharge standards, be completed four years prior to when
the water level in the system is projected to reach the CWL regardless of
whether or not mining continues,

If mining doesn’t cease in 2006, there should be a plan to adjust to this to
maintain the Pit level below the CWL. Alternative 6/7 uses mining procedures
in its treatment of Horseshoe Bend water until these waters are routed to
primary treatment in the post-mining stage (FS, 1994). If mining continues
longer than expected, will the reroute of the Horseshoe Bend water to primary
treatment still take place in 2006 or is it dependant upon mining activities? If
mining does continue and Horseshoe Bend water isn’t diverted to primary
treatment as per the plan, the final stabilized Pit water level could change.
This should be evaluared and described before a plan is picked and initiated
so that rarget water levels can be set and success measured appropriately.

(14)

I mining doesn’t cease in 2006, the ROD dictates that control of Horseshoe
Bend water must continue and the construction of a treatment facility, capable
of maintaining the water level below the CWL, must be completed four years
prior to the water {evel in the East Camp System reaching the CWL.,

The role of the existing mining operations should be completely clear, They
should not be allowed to follow any practices that worsen the condition or
delay the cleanup. Currently, the MR Concentrator overflow ditch is
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contributing 0.14 million gallons of warer per day to the Berkeley Pit. This is
an unnecessary accelerator 10 Pit filling that must be stopped. Any water used
by the existing mining operation should be treated at their expense ar the
treatment plant at the concentrator and discharged into the Metro Storm Drain
or Silver Bow Creek. (1 4)

The ROD requires that Horseshoe Bend flow be controlled. There will be
allowances for upset conditions or overflows. This will be limited however to
fairly limited flows and circumstances. EPA and the State expect all costs
associated with treatment of waters associated with the MFOU to be paid
collectively by the PRPs. The arrangements between these parties for costs,
including the costs of treatment for contributions to the Pit during these upset
conditions, will be left up to the PRPs to decide.

412 HUMAN HEALTH

Comment 12-1;

Response:

Comment 12-2:

Response:

Comment 12-3:

Perhaps on issues that have perpetual implications, you should give greater
weight to opinions of parents than you do to intimidated short-term public
officials, because when it comes to human health and the environment,
mothers and fathers know what is best for their kids and fiture generations,

(1.30)

The CERCLA process requires that any citizen, whether a private citizen or a
public official, has the right to voice their opinion and concerns regarding the
proposed remedy. This is the purpose of the required public comment period
for the Proposed Plan. One of the nine criteria which EPA uses to evaluate
praposed remedies is Community Acceptance, which requires EPA to evaluate
the issues and concerns the public may have regarding each of the
alternatives. Therefore, EPA is required to consider and respond to all
comments received from all parties during the public comment period.

We are writing in opposition 1o the current EPA-ARCO remedy plan for the
Berkeley Pit for the following reasons. We are concerned regarding the
danger to public health due to the risk of contaminants getting into the
aquifer. We do not feel our children should inherit our problems - such a
legacy as the problem of the Pit is too drastic to pass on to a future
generation(s). (119)

EPA and the State believe that the remedy outlined in the ROD is protective
of human health and the environment and contaminants will not migrate into
the alluvial aquifer. We also believe that treatment will be required in
perpetuity regardless of the type of treatment employed or the level at which
the Pit is maintained.

Have the synergistic ¢ffects of pollutants been considered with the Rl, IS, and
Proposed Plan? (1 43)
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Response:

Comment 12-5:

Response:

Comment 12-6.
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The MFOU risk assessment examined the potential affects on human health
and the environment from exposure to aluminum, arsenic, cadmium, copper,
iron, lead, sulfate, and zinc and in the absence of any remedial response
action. Each contaminant was evaluated separately since a reliable method for
evaluating the synergistic health risks from exposure (o these contaminants is
not currently available.

More emphasis should be on the "worker” scenario because mining operations
are still continuing, A chart summarizing risks would be helpful. Was arsenic
the only contamination that exceeded the carcinogenic range? If not, describe
others. (1 37)

Direct contact to the Pit water or the Horseshoe Bend water poses
insignificant risks to workers. This water would have to be ingested 1o pose a
significant risk. We believe that ingestion of this water by workers is an
impossibility, hence it was not evaluated. Mine worker safety falls under the
authority of such regulations « the Occupational Safety and Health Act
(OSHA) and the Montana Safety and Health Act (MSHA); therefore, a "mine
worker” scenario was not evaluated by EPA during the MFOU risk
assessment. During the construction of any water conveyance or treatment
facility pursuant to the MFOU ROD, worker safety from exposure to the
contaminants of concern will be ensured through adherence to health and
safety procedures. These procedures will be documented in the remedial
design/action work plans.

Arsenic and cadmium are the contaminants of concern with respect to
potential carcinogenic risks. Based on the risk assessment, only arsenic would
present a potential future threat to human health, This risk, however, will not
occur since EPA has an agreement with the PRPs (AO - Docket No.
CERCLA VIII-90-10) that requires the PRPs to maintain the elevation of the
Pit water below 5,410 ft. This provision ensures that contaminated Pit water
will not be released to the alluvial aquifer or Silver Bow Creek.

One commenter said if the Berkeley Pit water is contaminated, what about the
miners who worked there.  He wants to know what is being done for former
copper workers. (BSB 4-L)

Regulations set forth under the NCP do not address past occupational health
issues; therefore, these issues were not considered during the conduct of the
MFQU RI/FS. Since contaminated water is only a threat to human health if
its ingested, it is unlikely that a mine worker would have been exposed to
these metals.

The primary concern is not who pays and how much, but is rather the health
of our citizenry and of the watershed, which are inextricably intertwined.
(BSE 15,1 36)
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Response:

Comment 12-9:
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The ROD dictates that the East Camip/Berkeley Pit be kept below the 5,410-ft
elevation and in the West Camp System below the 5,435-ft elevation. Water
from the system must be treated to State discharge standards. This action
precludes any direct impact to the alluvial aquifer or Silver Bow Creek from
contamination in the Pit System. This remedial response action also includes
institutional controls restricting the use of contaminated groundwater,
Taogether these actions will protect human health and the environment.

A summarization of chemical analysis should be included - state maximum
peaks, etc. (137)

Complete chemical analysis of groundwater samples are shown in the R1
report. The complete analysis of potential human and environmental health
threats is presented in the Baseline Risk Assessment, These documents are
available at the Superfund information centers in Helena, the Butte Superfund
Community Involvement office, the Montana Tech library, and the BSB
library.

According to the NCP, the purpose of a Baseline Risk Assessment is “to
characterize current and potential threats to human health and the
environment that may be posed by contaminants migrating to ground water or
surface water, releasing to the air, leaching through the soil, remaining in the
soil, and bioaccumulating in the food chain.” The Baseline Risk Assessment
that was completed by the EPA and MDHES addressed the risks posed by
ingesting contaminated surface or groundwater. However, it does not address
the risk to human health from dust blowing off of the barren, exposed walls of
the Berkeley Pit. In fact, the Pit walls have been placed with the Active
Mining Operable Unir.  This operable unit will not be addressed until mining
operations have discontinued.

A study by Luoma and Moore (1990) discovered a higher incidence of disease
in Butte than in comparable cities. This was found in both men and women
indicating that the exposure route was environmental rather that occupational.
It is likely that windblown dust may be a comributing factor. Stabilizing the
Pit walls should be addressed in the MFOU, not in the Active Mining
Operable Unit.  This unhealihfil situation must not be ignored until active
mining ceases. (I 35)

The MFOU action addresses only the problems related with contaminated
groundwater associated with the flooding underground workings and the Pit,
Reclamation and blowing dust is addressed by the DSL operating permit and
the future RI/FS activities for other operable units,

Moore and Luoma (1990) compiled several studies on disease-related moriality
in the Clark Fork Basin, including Butte. 1hey found thar Butte, compared to

cities of similar population, ranked highest in all disease related deaths for
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1945-51 and 1959-61 and was first among “other diseases than heart and
kidney" for the periods 1959-61 and 1969-71. Great Falls and Billings, for
comparison, ranked between 350-450 in all categories.

Trachea, bronchiai, and lung cancer from 1970-79 were especially high in
areas of "primary contamination.” Silver Bow County had a mortality rate
Jrom lung, trachea, and bronchial cancer per 100,000 of 55.3 compared to
Montana’s 31.1, North Dakota's 20.5, ldaho’s 22.9, Wyoming's 26.7 (Data
Jrom Riggan, et al., 1983 in Moore and Luoma, 1990). Moore and Luoma
(1990) also found that by looking at female mortality rates that the cancer
deaths did not appear to be solely from occupational sources. They found that
during the same 1970-79 period that overall cancer raies for Silver Bow
County women fell within the highest four percent for all U.S. Counties (Data
from Riggan, et al., 1983 in Moore and Luoma, 1990).

The work plan assumes that the only threat to humans is from drinking
contaminated waster from groundw. er, Since past Institutional Controls have
stopped the citizens of Butte from drinking the groundwater, yet these
abnormally high cancer rates persist, it can be assumed that other
environmental factors are purtting people at risk. The work plan should have
commissioned a more comprehensive RI/FS that addresses the other hazards to
human health including airborne contaminants. (1 4)

See response to Comment 12-8, Section 4.12,

Please see the attached by Luoma and Moore on health hazards in the Upper
Clark Fork due to mining. Please advise how this Preferred Plan addresses
air contaminants, given the high incidence of lung disease, even among
women, recorded for this area. Will the Agency for Toxic Substances Disease
Registry review this research to attempt to identify long-term causes of the
extremely high rates per capita for all diseases, heart disease, etc. (G 2)

See response to Comment 12-8, Section 4.12.

The commenter includes a paper entitled, "Hazardous Wastes from Large-
scale Meral Extraction: The Clark Fork Waste Complex, MT" by Johnnie
Moore and Samuel Luoma (BSB 6)

The paper is include in the Administrative Record for this operable unit.
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5.0 RESPONSES TO COALITION COMMENTS

This section provides EPA and MDHES responses to comments by the Clark Fork River - Pend
Oreille Coalition on June 30, 1994 in a document entitled Alternate Plan and Rationale for Berkeley
Pit and Mine Flooding Operable Unit. EPA and MDHES have broken the responses to issues in this
document into 2 parts. First, we respond to the "big picture" as presented by the Alternative Plan
presented in the "General Response” Section. We then respond to the individual points in the
document.

GENERAL RESPONSE:

EPA and the State appreciate the comments received from the Clark Fork - Pend Oreille Coalition
(CFC) and recognize the large amount of thought and work that went into this document. Even
though we do not agree with all the points made in the document, this document, along with other
comments we have received, has impacted our decision in numerous ways. Qur response to the
major points of the p.an and the impacts on the original proposed plan are outlined in this section.

Major Points of Proposal:

. Project Structure and Schedule

. Need for additional data

. Inflow Control

. More Protective Critical Water Level

. Treatment technology to Drive Final Pit Level
. West Camp

. Financing

SOV AW =

1, Project Structure and Schedule

The CFC plan calls for an interim ROD produced now with a final ROD produced after further data
gathering and treatment technology development. EPA and the State see no major benefit in
producing an interim ROD. Additional data will be gathered in the future through the post ROD
monitoring program, additional studies, and technology development programs. EPA and the State
will amend the ROD (or issue an ESD) if this information causes significant differences in elements
of the ROD (e.g., alternate treatment technology, alternate C\WL.).

2. Additional Data

The CFC plan calls for a large data gathering effort. Many of the proposed studies and data
gathering efforts have valid scientific merit and provide additional assurances of the protectiveness of
the remedy. After reviewing public comment, we recognize that additional analysis of the impact of
placing sludge in the Pit is necessary as well as some additional groundwater monitoring. We
believe, however, that much of the data gathering effort is unnecessary for making this remedial
decision.
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3. Inflow _Control

The CFC plan calls for maximum inflow control. The Proposed plan emphasized Inflow Control and
the ROD continues to emphasize this element. To strengthen this component of the remedy the ROD
requires that subsurface flow in the Horseshoe Bend area be collected and treated and that, after
mining is suspended or the mine is closed, upgradient diversion of all major suiface flows presently
used in the mining operation be diverted.

4, More Protective Water Level

EPA and the State strongly believe that the CWL is a safe water level and protects human health and
the environment. We understand the uncertainties expressed and the anxiety that the public has
concerning this issue. We have responded to these uncertainties in the following ways:

a. The ROD requires that the critical water level of 5,410 ft apply to the entire East
Camp system, not just the Pit. The water level in the Anselmo Mine is currently
about 40 feet above the Pit water level, Therefore, if this gradient remains there
would be a buffer of 90 feet between the ™it and the level at which Pit water can
discharge into the alluvial system (5,460 ft). A buffer of at least 50 ft is guaranteed
even if this gradient between the Pit and the Anselmo shaft is reduced.

b. The ROD requires that the inflow of water be reduced significantly to allow a much
slower rise in the system water jevel. This allows much more time to react 10 any
unanticipated impacts.

c. The ROD requires that a comprehensive monitoring program be employed to
thoroughly monitor the system and act as an early warning system.

d. The ROD has a requirement to have construction of a final treatment plant completed
4 years prior to when the water in the East Camp system reaches the CWL. This
allows for early start-up if necessary,

e. EPA and the State retain authority identified under Federal and State law to establish a
lower CWL or take alternative action if necessary to address unanticipated threats to
human health or the environment,

5. Treatment technology to Drive Final Pit Level

The CFC plan calls for a specific schedule to develop and implement innovative treatment technology
which would drive the final Pit level, EPA and the State do not believe that treatment technology
should drive the final mandatory maximum Pit Jevel. We do believe however that innovative
treatment/metals recovery technology development is important. We received considerable comment
from the public concerning the volume of sludge that will be generated by the acration/hydroxide
precipitation technology proposed and the public’s view that a technology that would recover metals is
much preferable. We believe that these are vatid points and have sought to address these issues in the
ROD in the following ways:
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a. EPA and the State are actively involved in an advisory role with the DOE resource
recovery project which is actively pursuing demonstration of or acting as a testing
ground for both treatment and metals recovery technologies using the Berkeley Pit
waters.

b. EPA and the State remain fiexible in the implementation of alternate treatment/metals
recovery technology proposed jointly by the developers of that technology and the
PRPs, if that technology meets the performance (discharge) standards established for
this action,

c. The ROD requires that a reevaluation of treatment technology be conducted when the
water level of the Pit reaches the 5,260-ft level (presently projected in 2009).

d. EPA Region VIII and the State will actively pursue federal monies for research and
development of innovative treatment/metals recovery technology for Berkeley Pit
water.

6. West Camp

The basic recommendations from the CFC plan calls for; a) lowering the CWL for the West Camp to
5,410-ft level; b) evaluation of the bulkhead integrity; and c) construction of a treatment facility for
the West Camp water,

a, EPA and MDHES believe that the 5,435-ft CWL for the West Camp is appropriate.
We have not observed any impact in Silver Bow Creek in this area which would
indicate significant seepage. We will be installing four additional wells, however, to
better define the bedrock water levels immediately adjacent to the southern boundary
of the West camp system. The CWL will be adjusted, if necessary, based on the
information generated from the installation of these wells and subsequent monitoring.

b. EPA and the State do not believe that the integrity of the bulkheads needs to be
evaluated. The failure of the bulkheads would actually lower the level in the West
Camp to the lower East Camp level and would make a discharge to Silver Bow Creek
even less likely,

c. The commenter indicates that the PRPs benefit by their contract with Butte Silver Bow
by diluting the arsenic in the West Camp water (the majority of the iron is removed
by the treatment process) with sewage to meet discharge standards. This situation is
correct. The “I" clussification allows this flexibility for existing permits (as opposed
to new permits). The requirements for the Metro Plant discharge are set by the
MDHES Water Quality Bureau, not the EPA or State Superfund programs, The BSB
Metro Sewer discharge is regulated and must meet Silver Bow Creek discharge limits.
At present the plant meets the State’s discharge limits.  As the cleanup of Silver Bow
Creek continues, BSB may no longer be able to accept this mine pump water and still
meet discharge limits, Existing orders establish that if BSB cannot or will not accept
these mine waters, a treatment facility will be constructed that will meet Silver Bow
Creek discharge standards. EPA and the State do pot believe that building a treatment
plant at this time is a wise decision, We believe that construction of a treatment
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facility for the West Camp water should be coordinated with Lower Area 1 treatment
plant construction.

7. Financing

The CFC plan calls for additional assurances for the long-term financing of this action in the form of
bonding. The evaluation of the mechanism for financing this project is not part of the ROD, but
rather it is closely tied to the enforcement of the decision. The ROD, therefore, does not directly
address this issue. Regardless, EPA and the State received considerable comment concerning the
financing of this project. Many parties indicated that, because of the length of time until a final
treatment plant may be necessary and the fact that this treatment plant will need to be run in
perpetuity, additional financial assurrance is necessary. We understand this issue and the public
concern and we are presently evaluating our options concerning bonding or other financial assurance
possibilities.

PLAN AND RATIONAI ™ FOR
BERKELEY PIT AND MINE FLOODING OPERABLE UNIT

FROM THE CLARK FORK - PEND OREILLE COALITION

Presented to: U.S. Environmental Protection Agency
Date: June 30, 1994
Introduction

EPA’s Preferred Plan for remediation of the Berkeley Pit and Mine Flooding Operable Unit is
unacceptable to the people of Butte and to the Clark Fork-Pend Oreille Coalition. Major points of
disagreement are the elevation at which the Pit would be allowed to remain in perpetuity, and the
Juture unfriendly idea of waiting 30 more years to initiate any pumping and cleaning of toxic Pit
water. Disagreement emanates not just from uncertainties associated with the Plan, but also the
certainties- certainty that the perpetual elevation for toxic Pit water would leave a heritage of
impending crisis to all future residents.

In consultation with residents who are knowledgeable about the Hill, the economy and the
soclal system of Butte, Coalition scientists and technical people have prepared the following
Community-Based Alternative to the EPA Preferred Plan. It combines much of Butte-Silver Bow
Counry's recommendations, with revised elevations and time schedules. The Plan grows out of the
need for new treatment technology now, and it relies on the proven impetus of deadlines, American
know-how, and market forces to bring forth that technology. It allows EPA to move forward with
most of the work suggested in its Preferred Plan, but asks that this occur under an Interim Record of
Decision. In that way, the new monitoring wells and other needed investigative work can occur under
an Extended Remedial Investigation. The new, effective technologies thar everyone unanimously
agrees are needed can be addressed under an Extended Feasibility Study. It allows that the Final
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Preferred Plan and Record of Decision not be issued until after specific technical and legal data gaps
are filled-and that the Pit be pumped and treated at the earliest possible time, considered to be the
year 2002

Recognizing the EPA requires technical or legal reasons to deviate from its Preferred Plan,
the Coalition has documented some of the inadequacies on which that Plan is based. These are
summarized in an Appendix, "Reliance on Assumptions, Theories and Speculation,” for that is the one
thread that runs through all the complexities of the Preferred Plan and it is core to the public's
problem with the Plan. A tremendous manber of unsupported assumptions, opinions, models and
estimates creates an unacceprable cumulative margin for error in Butte's one-.nd-only chance for
remedy of the Pit and Mine Flooding. Evidence is presented that the Preferred Plan disregards some
of EPA’s own criteria for remedy sclection (pg. 14, e.g., Toxic Volume Reduction, Short and Long
Term Effectiveness, Cost, some air and water ARAR’s (Applicable Relevant and Appropriate
Regulations) and Community Acceptance). Questions and concerns presented here were filtered from
those of Coalition scientists and staff. Butte's EPA grant-funded CTEC (Citizens’ Technical
Environmental Commirt.e), Butte-Silver Bow County scientists, plus students and others who have
Jollowed this issue closely,

It is also significant to note that a 30-vear posiponement causes a great deal of current on-
the-ground and underground expertise and understanding of the situation to be lost (death, relocation,
eic.), resulting in reliance on documentation as opposed to first hand experience. Because future
generations may have less understanding than we have at present, today's generation is in a beuer
Dposition to move forward with a solution.

The Coalition believes that, through a thoughiful review of the Appendix, EPA will become
convinced of the validity of the community outpouring that the Preferred Plan is unacceptable. The
Coalition proposes the following Plan that combines the best aspects of the EPA Plan, plus removes
some of the uncertainties to which citizens object.

A COMMUNITY-BASED ALTERNATIVE

The Coalition believes that it is in the long-term best interest of the citizens of Butte-Silver
Bow and all its downstream neighbors, as well as the environmental health of the Clark Fork River
Basin that contaminared water in the Berkeley Pit begin to be pumped and treated as soon as
technically possible, utilizing treatment that minimizes waste sludges while freeing clean water for
permanent, beneficial uses. It is hoped this can eventually include decreasing the volume of toxic
materials currently in the Pit to provide a greater margin of safety to future generations. The need
Jor decreasing toxic volume from today’s levels could be determined based on any increase in
confidence from the community afier data gaps (discussed below and in Appendix) are filled.

The following alternative plan, like the EPA alternative 18719, holds the Pir level at its
elevation at the time the remedy is implemented. The plan agrees with many of the Butie-Silver Bow
County recommendations, but employs a lower protective Pit water level based on earliest possible
implementation, which is considered to be the year 2002 This allows some time to develop more
effective treatment technology,  The plan also emphasizes management of water inflows.

The process for implementation of an alternative plan would include:
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. An Interim ROD now (Record of Decision) specifying need for additional information
which would be accomplished under an

. Extended RI-FS (Remedial Investigation-Feasibility Study), then a

. Final Preferred Plan and

U Final ROD could be issued as soon as an adequate treatment technology is
Jound,

The Coalition recommends that implementation not be tied to any specific Pit water elevarion,
but 10 the need for soonest possible implementation of treatment, recognizing the need for responsible
action from today's generation.

The following paper outlines the important components of this communiry-based alternative.
A. Additional Data

1. Data Gaps Must be Eliminated to the Extent Possible: A Sensitivity Analvsis is requested of all the
"soft” data and assumptions (see Appendix} that have gone into the RI-FS and on which the Preferred
Plan is based. While normally associated with economic projections for decision-making, this rype of
exercise would be valuable to both the community and to EPA in justifying whatever decision is finally
deemed appropriate. This analysis should be accomplished first: then this year's Interim ROD would
delineate what new data must be generated over the next year 1o fill-in the most critical data gaps.
Areas which appear to require new data immediately include:

. Immediare implementation of monitoring wells southeast of the Berkeley Pit and in the West
Camp as specified in the Bure-Silver Bow recommendations and by Rowling Technical
Services, plus consideration of a deep qualiry well at Rocker.

Response: EPA and MDHES believe that the wells and monitoring points shown in the
monitoring plan attached to the ROD are adequate to monitor the bedrock
aquifer. This includes three new wells in the East Camp and four new wells in
the West Camp. The County has worked with EPA and MDHES and has
contributed 1o the siting of the additional East Camp wells, EPA and MDHES
do not believe that an additional bedrock monitoring well at Rocker will
provide useful data. EPA and the State will install wells and monitoring points
as necessary in the future based on the ongoing evaluation of the monitoring
program, Also see responses (o comments in Sections 3.4, 3.161-4 and 4.2,

. A more accurate water budget and thorough analysis of potentially slowing inflows. From
these, the volume of water necessary to pump in the year 2002 can be more reliably projected.
A rotal water budger must include municipal leakage and, imporiantly, fate of outflow
(including at the Colorado Tailings). If the water level stops rising, incoming water iy going
somewhere, If less water needs to be pumped in succeeding years, PRP's (Potentially
Responsible Parties) must prove it is not leaving the Pit to create a new problem.
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The water budget for the Berkeley Pit/East Camp and West Camp Systems was
thoroughly studied during the RI. All projections are made on a very
conservative basis. We believe that further fine tuning of the water balance is
more of a an academic exercise and that monitoring the rise of water levels
over time will provide better information for future projections and decisions.
The current data indicate that all water is being contained within these systems.
The bedrock monitoring system ensures that contaminated water will be
detected before it could exit the bedrock systems. Also, see responses to
comments in Sections 3.16C, 3.16G, 3.16J-4, and 4.10-B.

. More definitive ground water modeling to include:

v

,
v

v
v

Response:

thermal influences
conservative expectations of cone of depression influence on Pit and tunnels

potentic! East Continental Pit influences on contamination migration

determination of exact locations of ground water divides: possibilities of flow
reversals.

EPA and MDHES believe that the thorough groundwater modeling conducted
as part of the RI/FS was adequate to characterize the location of the
groundwater divides. Additional groundwater modeling will be conducted if
EPA and MDHES feel that it is warranted. EPA and MDHES acknowledge
that contaminated groundwater may migrate eastward toward the Continental
Pit if dewatering in that Pit lowers the surrounding groundwater such that the
cone of influence reaches the Berkeley Pit/East Camp System water. However,
groundwater will still be contained within the Berkeley Pit/East Camp System.
See responses to comments in Section 4.10D,

®  Quality of inflow and outflow due to mine flooding must be stated in the Mine Flooding O/U
(Operable Unit) to assure that all contamination releases are addressed. This should include
characterization of sources of bedrock aquifer contamination releases ar the end of the Colorado
Tailings with remedy for same addressed under this O/U.

Response:

The quality of all sources of groundwater in the MFQU are adequately
characterized in the RU/FS. The bedrock groundwater entering Silver Bow
Creek in Lower Arca One is from shallow sources not connected or related to
the bedrock aquifers within the Berkeley Pit/East Camp System. See responses
to comments in Sections 3.16B and 4.10B,

®  Pit microbiological and geachemical studies.

Response:

Additional evaluation concerning the geochemical impact of sludge disposal in
the Pit are deemed necessary before approval of sludge disposal in the Pit will
be approved. Additional microbiological and geochemical studies may be
considered in the future if deemed necessary by the Agencies to make
decisions.  See also responses to comments in Sections 4.2 and 4.0.
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*  Pit bortom sediments studies to determine Geochemistry of sediments and whether sediments could
be sealing the Pit bottom,

Response:

A complete examination of Berkeley Pit sediments may be a worthwhile
exercise but is beyond the objectives and scope of this decision. Additional
evaluation associated with the disposal of siudge in the Pit are necessary. The
scope of this evaluation has not been determined. See also responses to
comments in Sections 3.14, 4.4, 4.5C, 4.6 and 4.8.

e Development of downstream landowner program for monitoring of "new springs” berween Buite
and Garrison Junction.

Response:

Several monitoring points in the Outer Camp are included in the post-ROD
monitoring program, This area will also be evaluated in the Non-Priority Soils
Operable Unit RI/FS. EPA and MDHES believe that there is presently no
necessity to make provisions for the monitoring of potential "new springs"
between Butte and Garrison as part of this RI/FS. This issue will be
reevaluated upon completion of the Quter Camp studies in future RI/FS work.

e Swdies of relationship berween saturated bedrock and potential rise of alluvial aquifer.

Response:

The RI modeled the potential impact of the rising bedrock aquifer on the
alluvial aquifer and we believe that impact will be relatively minor.
Regardless, the monitoring program has been set up to monitor the future
impact. We have included numerous monitoring points in the areas where the
largest and earliest impacts will occur if, in fact, any impacts can be observed.

o A plan for preventing loss of the many bulkheads between East and West Camps and/or a
contingency plan for dealing with the loss if it occurs. It would include analysis of East vs. West
hydraulic heads, relationship of locations/elevations of bulkheads to one another and possibly to
Orphan Girl area, Green Lake Seep, etc.

Response:

EPA and MDHES believe that the hydraulic relationships between the West
Camp System and the Berkeley Pit/East Camp System is well characterized for
this action. The setting of the CWL at a higher elevation in the West Camp
compared to East Camp System is to ensure that the groundwater gradient is
toward the East Camp System. Failure of a East Camp/West Camp bulkhead
will tower the water in the West Camp posing no risk to human health and the
environment,

o Mdewtification of any additional contaminants within the OU with risk analysis and public
information (e.g., organic contaminants within current mining lands and leach pads).

Response:

Contaminants other than the arsenic and the metals are considered negligible
and are therefore not addressed by this RUVFES,

o Iiitiation of air quality epidemiologic investigations (possibly by the Agency for Toxic Substance
Disease Registry) and if necessary, feasibility of stabilizing Pit walls,
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Response: Air quality was included in the human health risk assessment conducted for this
RI/FS and was not found to be a significant threat to human health. Stabilizing
the Pit walls is beyond the scope of this action which addresses only
groundwater issues. See also responses to comments in Section 4.12.

2. Public information Data Gaps: Better public information and involvement is needed throughout the
process so new information (e.g., risk assessment, epidemiologic study) is made available in a way that
is both accessible and understandable by the general public. Particular gaps would be filled:

o A public comment period on EPA proposal to "write off” the bedrock aquifer

o A published list of wells (private, public) affected by mine flooding, with more open and proactive
EPA communication of implications-where well bans might occur, etc.

Response: EPA and MDHES have gone well beyond the requirements of CERCLA to
keep the public informed and to listen and consider public comments. Please
see Sections 1.2, 1.3 and 3.91. We do not believe that a formal public
comment period associated with the waiver of ARARs for the bedrock aquifer
for the East and West Camps is appropriate. However, public involvement is
encouraged especially in the institutional controls development associated with
the waiver. We plan to initiate a formal public information and update
process, which includes involvement by the MBMG. We are hopeful to have
Butte-Silver Bow involvad in this process to provide an additional avenue for
information dissemination,

B. Inflow Control

Interim ROD Must Emphasize the Diversion of all Controllable Water from the Pit: Source control
and pollution prevention should always be the first steps in pollution control. In addition to Horseshoe
Bend water currently planned for diversion, any increases to the Horseshoe Bend flow must be
diverted. Storm water entering mine shafts must be diverted. Leaks in the municipal water delivery
system must be repaired. Pit inflow from current mining operation spills and any possible from
Planned expansion of the Yankee Doodle tailings dam must be more adequately addressed.

Response: The objectives of the selected remedy are clear - maximize control of inflow to
the Berkeley Pit. See other responses to comments in Sections 3.8 and Section
4.4, The ROD spells out the additional requirements associated with the
Yankee Doodle Tailings Pond operation and expansion,

C. A More Protective Water Level

1. Potential Future Events-Effect on Pit Filling Rate: EPA must identify the types of future events that
could cause either a shutdown of Pit pumping and rtreatment or a need for an increased rate of
pumping and treatment, A probability value could be assigned to each, including the number of same
occurrences possible in perpetuity.  Some of those events include:

o Farthquake effects on Yankee Doodle Tailings Dam at higher than 6.5 Richter, and re-evaluating
distance from Dam, depth, dispersal and attenuation fuctors
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®  Possible increased flow of Horseshoe Bend water as a result of adding 60 more feet of tailings to
the Yankee Doodle tailings pond

¢ Earthquake effects on operability of pumping and treatment plan

o Earthquake effects on Pit from collapse of Kelley Mine wall

* Earthquake effects on manmade diversion structures designed to control Pit filling
e Effects on availability of funds for perpetual operation in event of depression

s Potential ARCO bankruptcy effects on availability of funds for perpetual operation
*  Acts of War that may shutdown facilities

o Potential for ci.anges in government negating maintenance contracts with County
¢ Increased cost of pumping and/or treatment maintenance

e Availability of newer, more permanent treatment technology with higher costs.

Response: EPA and MDHES believe that the selected CWL will allow ample time to
respond to any futuer avent. Please refer to General Response Points rumber 4
and 7 in Section 5 for additional assurances provided in the ROD to address
such uncertainties as listed here.

2, Margin of safety: A lower Pit level provides a larger buffer against disruption of wreatment of
catastrophic events that may cause a sudden rise in Pit level. In addition, the lowest Berkeley Pit
water level possible would be desired by future generations because if initial treatment becomes 100
costly or ineffective, future generations will search for another solution, probably a more permanent
solution that doesn’t require perpetual care. The less water they are faced with cleaning up, the fewer
made 1o implement a non-treatment solution.

Response: EPA and MDHES believe that there already is "a larger buffer” (see response
to Section 5, Section C, response to item I and responses to comments in
Section 3.1); and we have provided other assurances concerning the
construction of a facility well ahead of when the CWL is approached. 1PA
and MDHES also believe that no valuable purpose will be served by lowering
the Pit water level at this time. See responses to comments throughout the
Responsiveness Summary, particularly in Sections 3.1, 3.5, 3.9, 3.15, 3.16,
and 4.10,

3. Obligation to Accept Responsibility: The Coalition believes that the present generation must
provide the best avatlable treatment option and implement it as soon as possible.  All 19 alternatives
considered by EPA shift the burden of responsibility from the present generation 1o future generations.
This is not good public policy. Also cumulative effects may be untenable, econonmically and
environmentally, for continuation of the quality of life present generations enjoy. The present
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generation should implement an effective solution and then not permit the Pit water level to rise
Jarther,

Response: EPA and MDHES acknowledge this comment and would add that the Preferred
Alternative combines the best components of the evaluation criteria. In regard
to the Pit water level, see previous response.

4. Therefore, the present generation must implement an_alternative that holds the Pit at the level it is
at when the soonest possible effective solution can be implemented. This option provides time for
testing and designating a more effective treatment technology than the currently specified method of
hydroxide precipiration,

Response: EPA and the State do not believe that lowering the Pit to a Jower level
significantly decreases threats to human health and the environment, See
response 10 comment in Section 5, section C, response 10 item 2.

D. Treatment Technology to Drive Final Pit Level

1. Deadlines to be Specified in Interim RQD: Rather than wait nearly 30 years hoping and wishing
Jor new, inexpensive technology for cleaning of Pit water, new technology can be encouraged now by
employing entrepreneurial American competitiveness, capitalism and market forces. Deadlines drive
action and innovation just as they did in the space race’s moon landing. The race to resiore and
conserve our planet needs deadlines, too. Waiting thirty years shows blatant disregard for our
children and grandchildren. An Interim ROD issued in 1994 would require cleanup go forward today,
not backward from 2022,

Response: EPA and MDHES do not believe that an interim ROD will expedite remedial
activity in this operable unit. An amendment to the ROD (or an ESD) can be
done if changes are necessary. See responses to comments in Section 3.11B,
3.2, and 3.3.

2. Soonest Operation date to be Specified in Iterim_and Final Record of Decision: The interim ROD
would specify that the pumping and treatment facility be designed, constructed and tested to accomplish
Sull operarion by 2002, It allows that the pumping facility can be addressed first, immediately afier a
water balance budget determines the maximum capaciy for the facility, because a pumping plant would
not have to change depending on the treatment technology chosen. The Interim ROD would also
specify the schedule for the treatment facility in order to accomplish the fildly operational end date of
2002.

Response: EPA and MDHES believe that an interim ROD, which called for a treatment
facility to be aperational by the year 2002, would not be more protective than
the Preferred Alternative. See responses to comments in Sections 3.5, 3.9 and
4.9.

3. Technology Development Process: The U.S. Department of Energy is currently funding a public-
private partnership to test treatment technologies for remediation of Berkeley Pit water (pluy other
applications). Efforts would be made immediately to obiain additional funding from EPA's SITT
program or other research grantors so more than the current two to three technologies per year can be
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evaluated. The Interim ROD issued in the fall of 1994 would specify that such a research group work
with EPA and an oversight council (or community working group) in the Extended FS stage:

e Inlate 1994, to call for new technologies internationally. Any organization interesied in
benefitting from extraction of metals from Burte’s mine flooding:

v must come forward with their bench-tested technology and results by a date no laier than two
years from date of the invitation (fall, 1994); or

v those who cannot afford to test and cannot find investors must quickly submit their technology
to the research organization(s) for possible evaluation and testing (during the same two years)
if the process shows potential.

¢ By end of the third year, the top one, two or three treatment technologies will have been selected
Jrom all submissions.

e By end of the fifih year, these top entries will have been pilot tested and further cost analyzed, with
the most effective one technology selected and specified in the Final Preferred Plan and Final ROD
issued in 1999,

¢ The Inierim ROD will have specified that by the end of the fifth year (1999), the pumping plant will
have been designed and constructed and that, in years six and seven (2000-2001), the trearment
Jacility is designed and constructed,

* Inyear eight (2002), pumping and treatment begin. By the end of that year, de-bugging is
completed and full pumping and treatment operations take place to hold the Pit water level at its
2002 elevation (or to reduce the elevation if that was required due 1o earlier sensitivity analyses).

Response: EPA Region VIII and MDHES will be advocating additional Federal funding for
innovative treatment/metals recovery technology development and demonstration. The
ROD also calls for a reevaluation of treatment/metals recovery technology when the Pit
level reaches the 5,260-ft level. We also participate in a consultative role in the DOE
Resource Recovery Project, which is currently testing treatment technologies at MSE,
Inc. in Butte. We do not believe that a time line for forced implementation of
unspecified technology, as is suggested in the CFC plan, is appropriate.

E. West Camp

1. The Critical Water Level in the West Camp'’s Travona Shaft should be set lower than the Silver
Bow Creek level of 5,410" where it exits the Summit Valley. EPA’s Preferred Plan would make
permanent the Travona shaft's 5,435° CWL (critical water level). Therefore, the contaminared water
in this shaft would tend 1o flow toward Silver Bow Creek because the creek is lower and there are no
bulkheads to prevent It from flowing there,

It may be important for water in the West camp to be kept ar the same level as that in the East
camp to prevent the Pit water level from rising in the future if water pressure deteriorates one of the
many flooded concrete bulkheads dividing the camps.  These bulkheads were designed to save pumping
costs by allowing West camp waters to rise while dewatering continued for operations in the East
camp. There may be no bulkheads on upper levels, On lower elevations, depending on hydrawdic
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head, they may not be adequate to withstand a water pressure reversal from rising of the more
voluminous East Camp water.

Until the additional data is made available on locations of bulkheads and the stresses to them,
the Interim ROD should at least require that the Critical Water Level in the Travona shaft (presently
set by EPA at 5,435°) be lowered to an elevation less than Silver Bow Creek’s 5,410’ elevation where
it leaves the Summit Valley. The Interirn ROD should specify that, depending on new data to be
generated in the Extended RI, the Travona may immediately be pronped down farther and be
maintained ar the elevation of water in the East Camp.

Response: EPA and MDHES believe that the West Camp System CWL of 5,435 ft will
ensure that bedrock water in this system continues to flow toward the Travona
Shaft. This CWL establishes a gradient from the West Camp toward the
Berkeley Pit/East Camp System thereby ensuring that water from neither camp
exits the operable unit. See responses to comments in Section 4.10E.

2. Water Quality: Treated mine water must comply with water quality regulations, Since 1989, EPA-
DHES (Montana's Department of Health and Environmental Sciences) have allowed contaminated
water to be pumped from the Travona to the Butte Metro sewer (under a contract between the County
and PRP’s). State water quality exceedances for arsenic and iron are thereby diluted through mixing
with sewage. Under the Preferred Plan, the Agencies would continue this arrangement until the
County finds they cannot comply with increasing standards for Silver Bow Creek and opts owt of the
contract. The Coalition believes the Agencies must insist on compliance rather than setting a bad
precedent for potentially relaxing other water quality standards that may be important 1o recovery of a
Sishery. A treatment plant has already been designed as a contingency and should be pui into
operation as a requirement of the Interim ROD.

Source of contaminated water west of Butte in the Green Lake seep would be determined now.
Quality sampling immediately should determine if that water is from the East or the West Camp,
thereby helping to verify if East Camp water from the northwest portion of the Hill is, as the Agencies
hope, draining toward the Berkeley Pir.

Response: The Travona Shaft PRPs are required by past orders with EPA to build a
facility to treat West Camp water to water quality standards if it can no longer
be treated in the Metro Plant.  We do not believe that construction of a
treatment facility at this time is appropriate. We believe that this construction
should be coordinated with the Lower Area One groundwater treatment plant
design and construction. Investigatory work on the Green Lake seep is beyond
the scope of the current RI/FS; this may be addressed in activities of the Non-
Priority Soils Operable Unit,

F. Financing

1. PRP's Must Provide Bonds_Upfront for initial building costs, and to endow perpetual operation and
maintenance, plus a special fund for upgrading ireatment facilities.
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Response: EPA and MDHES will use whatever enforcement authority is necessary to
ensure that the PRPs pay all the remediation costs. We are presently
evaluating whether or not such bonding is possible or practical.

2. Investment of Short-Term Savings in Treatment Technology Research and Development: Clean ups
should proceed immediately after issuance of the ROD, In some extraordinary cases like the Berkeley
Pit, it may be advisable to delay clean up for a reasonable time to actively develop new technologies
(not wait hopefully for their development). When such a delay is detected, the savings on operaring
and maintaining a conventional treatment plant, and the interest earned on what would have been
spent on construction, should be collected from the PRP and invested in developing new technology. If
a new technology is developed that is wholly or partially funded by the PRP, the PRP would benefit
Jrom other applications.

The money that is saved annually from delay of clean up should be invested in reducing inflow
to the Pit and researching and developing new technologies.

Response: The idea of collecting monies from the PRPs as soon as a ROD is issued and

then investing it in developing ~2w cleanup technologics is not possible under
current Superfund regulation,

Ok Xk k

The Coalition calls on Montana’s legislative delegation and leaders to help convince EPA to look
seriously at this proposal. It reflects the thinking of dedicated engineers and scientists who have been
involved with the Mine Flooding O/U for years, plus the wishes of affected residents, as clearly
evidenced by over 10% of Butte citizens having signed a petition that EPA reduce the water in the
Berkeley Pit and clean it up now.,

Document/Task Completion_Date
Call for New Treatment Research Funding July, 1994
List of Private Wells/Implications July, 1994
Sensitiviry Study of Existing Data by EPA August, 1994
Issue Alternate Plan for Public Comment September, 1994
Issue Interim ROD (required items below) October, 1994
Call for New Trearment Technologies October, 1994
Comprehensive Monitoring Program
Implementation Begins October, 1994
Addirional Inflow Controls Implementation Begins October, 1994
New Data Generated as in "A" above re. water
budget, modeling, sediments, etc. October, 1996
All Bench Tested Technologies Received October, 1997
Top Treatment(s) Selected for Pilotr Testing October, 1997
Pumping Facility Design and Construction Starts October, 1997
One Treatment Selected for Preferred Plan September, 1999
Issue Extended RI-FS Scptember, 1999
Issue Final Preferred Plan November, 1999
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Public Comment

Issue Final Record of Decision December, 1999
Design and Construction Starts for
Treatment Facility January, 2000
Completion of Pumping Facility begun in 1997 December, 2001
Completion of Treatment Facility December, 2001
De-bugging of Pumping and Treatment Plant
Pump and Treat Plant Fully Operable December, 2002
Appendix

EPA Reliance on Assumptions, Theories and Speculation

As EPA knows, the extreme complexity of the Butte Hill defies easy answers to renediation of
contaminated waters flooding the underground mines and the Berkeley Pit. EPA has investigated the
problem almost from the day ARCO discontinued the centuries-old pumping of the mine tunnels on
Earth Day, 1982, However, EPA’s RI-FS and Preferred Fian documents unveiled January 27, 1994
lack community support. Volume of contamination allowed in the Berkeley Pit in perpetuity is likely
the most serious issue to face Butte. People lack confidence in EPA’s Plan because of its
Sundamental reliance on assumptions, theories and speculation, cumulative effects of which could
be catastrophic to the community and the headwaters of the Clark Fork River,

Response: The Preferred Alternative selected by EPA and MDHES is based on thorough
studies in the areas of hydrogeology, geochemistry, geophysics, and process
engineering. The selection process also involved a detailed fiscal analysis of
all the potential alternatives. During the RI/FS, all site data were analyzed by
scientists and engineers working for EPA and MDHES in order to thoroughly
evaluate the known and potential environmental and human health problems.
All the ideas developed about groundwater contamination are based on the
available data and the use of state-of-the-art scientific and engineering
principles.

Some people fail to recognize the magnitude of the groundwater contamination
problem and therefore still contend that the groundwater can be permanently
remediated, Uninformed individuals have not grasped the fact that the
bedrock aquifer in the Berkeley Pit/East Camp System will be contaminated
forever due to the impossibility of preventing groundwater from entering the
greater than 3,000 miles of tunnels and shafts (and the Pit) and contacting
sulfide- and metal-rich rock, This contaminated groundwater will never be
"cleaned up"; it will need to be treated in perpetuity. In fact, allowing the
highest water level possible in the System without allowing a discharges out of
the System will reduce the amount of acid mine drainage generated (sce
Section 3.9).
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A. Butte’s Concerns

The peaple of Butte assumed that designation as a Superfund clean up site meant EPA would
conduct a "clean up” to decrease volumes of toxic water and then discharge cleaned water in a timely
manner. While watching the elevation of the Pir water rise, the people criticized EPA for taking ten
years for the studies. They were amazed to learn in April 1994 ads by the Clark Fork Coalition that
EPA’s preferred remedy would allow the elevarion of contaminated water to rise 10 within feet of their
basements before any of it would begin to be cleaned and discharged - in the year 2022 - another 28
years off. The people of Butte assumed that EPA would take into consideration their concerns:

Response:

Decrease in values of homes near a 500 acre toxic lake, inability 10 sell homes
Concern for purity of water from existing wells (without instituting well bans)
Loss of the economic benefits of drilling one’s own well; loss of rights
Potential flooding of basements from possible saturation of alluvial aquifer
Hazard to car and plane passengers as fogs spill out from the Pit

Constant worry about land stability as the mines fill

By remedy time in 30 years, much current knowledge abous the site will be gone as
old-timers die

Future-unfriendly decision to require the next generation to implement a remedy
Unfriendliness of saddling all fiture generations with a very short time in which to
react 1o potential operation stoppages, whether due to econoniic collupse, social
upheaval, war, weather, earthquake, eic.

Potential benefits of developing a holistic approach to Pit remediation

Loss of future minerals extraction opportunities as Pit floods

Possible adverse effect on ability to attract new industries and health, etc.
professionals

Perpetual worries of downstream folks that toxic ground water will migrate there
Downstream sites not cleaned up for over 30 years becavise of Pit delay.

The Coalition wrongly asserts that EPA has not taken citizen’s concerns into
account in the selection of the Preferred Alternative. EPA and MDHES have
considered all public concerns and have used the comments that are based on
sound scientific, engineering and fiscal principles in the screening and
selection processes. Many of the issues raised above are socioeconomic issues
which EPA cannot address under Superfund. Section 1.2 demonstrates how
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EPA and MDHES have kept the public informed and how the public has made
significant contributions throughout the RI/FS process. Please refer to
Sections 3.0 and 4.0 for responses to the bullet list of concerns present here.

B. Assumptions, Theories and Data Gaps

EPA bases its Proposed Plan on its claim that all water that enters the Berkeley Pit is and
will be contained permanently in the Pit. This claim is not a fact, but is an assumption.

The Coalition strongly urges that before a Record of Decision is issued, serious attention be
given to the cumulative effects of the countless guesstimates, data gaps, assumptions, predictions,
scientific and technical inadequacies, reliance on theories and opinions, and selective disregard for
some of the nine legal criteria for choice of remedy that are employed in documents produced for
this Operable Unit (O/U),

The Coalition believes the potential Jor error is vastly multiplied because of the great number
of variables involved in the studies, lack of some dato that could be made available, and near-
exclusive reliance on Potentially Responsible Party (PRP) contractors vs. truly independent, highly
qualified expertise. Although EPA is only required to protect human health and .he environment from
toxins, EPA must assume responsibility for causing individual and community economic hardships and
creating a perpetual crisis mentality. EPA’s preferred “remedy” to allow the Pit to reach 5,410’
elevation and to wait 30 more years before treating water from the Pit and mine flooding (other than
Horseshoe Bend) appears 1o be gravely flawed.

Some of the data that must be evaluated in the Sensitivity Analysis requ inth
Community-Based_Alternative Plan is listed below:

Response: All the ideas pertaining to the nature and extent of contamination of this
operable unit and the selection of the Preferred Alternative were developed
following an exhaustive examination of the existing data by experts in the
fields of hydrogeology, geochemistry and geophysics, process engineering,
human and environmental risk assessment, and finance. EPA and MDHES
have used these professionals to develop the most effective and pragmatic
approach for preventing the spread of comtaminated water. The Agencies
believe that the Preferred Alternative combines the best components of all the
alternatives to produce the most effective and implementable remedy.

Each stage in the RI/FS process was carefully monitored by the RPM (EPA)
and the Project Officer (MDHES) to ensure that all pertinent data were
considered in an impartial manner and that all decisions were made in
accordance with Superfund regulations. The Agencies used independent
contractors to verify PRP results and to draw their own conclusions. Data
interpretations are rewritten by the PRPs based on the Agencies' independent
interpretation of the data.

EPA and MDHES believe that the Coalition's assertion that the Preferred
Alternative will bring economic hardship to Butte is untrue,
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Groundwater - Pit Dynamics

Modeling of ground water flow assumes constant head pressure at depth, a possible
assumption given Butte’s intricate 3,500 miles of tunnels extending over a mile down from
surface, along with elevated water temperatures at most deep levels, none at others
(Neversweat shaft), and Buite's surface seasonal temperature effects on Pit water. Hydrology
students employed by the Citizens’ Technical Environmental Commitiee (CTEC) have
cautioned that EPA does not have adequate information for modeling assumptions made.

They have also provided EPA with cautionary information regarding limitations of models in
decision-making and degree of dependability of models. A better idea of what is occurring at
depth could have been obtained through computer modeling based on actual mine “stope”
books. Despite a 10-year study that cost $10 million, these factual data were not reviewed,

Response: EPA and MDHES fully understand the jimitations of the groundwater

modeling used in this RUFS. The Agencies believe that the results of
groundwater modeling are reasonable and accurate for their intended uses,
EPA and MDHES are grateful to CTEC (and others) for providing valuable
input to the understanding of Pit dynamics,

Write-off of bedrock aquifer: Public information on the decision to write off the bedrock
aquifer has been inadequate. ‘The intention not to clean up the water wasn't clearly comveyed
to the community; justifications have not been provided to the Coalition, CTEC or other
interested citizens. EPA evidently assumed that the public did not need to know about this
loss in perpetuity of rights to aquifer water resources. The Coalition believes a public
comment opportunity is necessary, especially since the decision originates from a new,
organic contaminant-based EPA guideline that the Surgeon General's office indicated was to
be rarely used. It would set a precedent for mining-related waste remediation. Many Butte
people conjecture that this write-off is a critical link in ARCO’s ability to allow the Berkeley
Pit 1o fill and remain full forever. Modeling of the deep bedrock water was nor adequate
(assumed constant head pressure), and without additional knowledge of the dynamics of that
aquifer, it Is premature to write it off. Additionally, water in the Berkeley Pit portion is not
ground water, but an EPA creation of a surface water impoundment. As such, it may not be
subject to the “ground water" write-aff guideline.

Response: EPA and MDHES have not "written-off” the water in the Berkeley Pit, We

have determined that the bedrock aquiter waters will not meet State and
Federal regulations (MCLs). This is the case regardless of the CWL or the
technology employed. Remediating the bedrock aquifer is technically
impracticable. Bedrock groundwater is, and will always be, flowing into the
more than 3,000 miles of tunnels and shafts and becoming contaminated with
arsenic and metals, We expect better water quality in the bedrock aquifer if
the Pit is allowed to approach the CWL than if it is stabilized at current levels
or lowered. This water is being addressed by the Preferred Alternative,

Contamination releases ignored by EPA in RI-FS and Preferred Plan: EPA neglected to
inform the community in the RI-FS or Preferred Plan for this OfU that contaminated bedrock
water is exiting the Summit Valley vie a “gaining " stream at the end of the Colorado Tailings.
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EPA and DHES (Montana Department of Health and Environmental Sciences) state that as
the Pit rises, water centers is more slowly. Inflow began at about 7,000 gpm, and is not a1 5,000
gpm. But the agencics wern unable to satisfactorily answer comiment period quiestions about where
the other 2,000 gallons go. EPA/DHES stated, "water cannot leave the Berkeley Pit,” "water is
pulled into the Berkeley Pit cone of depression and cannot exit.” However, they recemly
acknowledged to the Coalition, "yes, poor quality water is upwelling from bedrock below the
Colorado Tailings, but is probably not from the East Camp or the Pit In our opinion. "The Burcau
of Mines estimates that 95% of the water cntering Silver Bow Creek at the point comes from the
bedrock aquifer. The Coalition estimates that the Pit/East Camp bedrock makes up 90 of the Mine
Flooding O/U. It includes a large cadmium plume according to data generated by the Natural
Resources Damage Program.

The Silver Bow Creck Phase Il RI Work Plan of 3/31/89 for the Area One O/U states on page
5 that the bedrock ground water system at the Colorado Tailings would be evaluated under Mine
Flooding studies, This evaluation was nor done. The Coalition was recently told thar studies of water
quality at the end of the Colorado Tailings ai. not thorough enough nor recent cnough to determine
whether or not Pit system water is involved, or if releases might be related to increased
elevation/saturation of mine flooding. The Coalition is now told this mine floodine release does not
exit within the Mine Flooding 0/U, so would not be addressed until some future tume wnder both
Priority Soils and Streamside Tailings O/U's.

The Mine Flooding RI states that alluvial contamination follows ground water flow pauerns;
that ground water sowth of the Berkeley Pit flows toward Silver Bow Creek. The alluvial aquifer is
contaminated along the length of the Metro Storm Drain and both north and south of it.
Contaminated ground water from mine flooding is, therefore, being released into Silver Bow Creek ar
its confluence with Blackeail Creek. Releases due to mine flooding must be addressed under the Mine
Flooding O/U and must be completely researched.

Responses The Coalition contention that contaminated bedrack aquifer water is exiting
the operable unit because Silver Bow Creek is a gaining stream is not
supported by the availuble data.  Groundwater divides for both the bedrock
and alluvial aquifers exist between Silver Bow Creek and the MFOU.
Groundwater on the north side of the divide flow toward the Berkeley Pit/East
Camp System while groundwater on the south side flow in the direction of
Silver Bow Creek. Thus, groundwater contributions to Silver Bow Creek do
not come from the Pit System; they are from the aquifers to the south of the
groundwater divides.

. Assumption that rate of Pit filling is decreasing is not proven by data; Equilibrium is not
evident: 1If the Pit does stop rising, then water is escaping somewhere.  Data from the
Montana Burcau of Mines shows that water in the Berkeley Pit rose over iwo feet more during
the one year period May-April 1994 than it did during the same period ending a year earlier
(24.5° from 5/92 10 4/93 vs. 26.64° from 5/93 to 4/94). These numbers do not consider
widening of the Pit as water rises, so even more water actually entered the Pit in the last
year. Pit filling is not decreasing and water in the Pit could require pumping in less than ten
years.
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Response: As the Pit level increases, groundwater inflow decreases hecause of a decrease
in hydraulic gradient and the increased storage volume in the Pit. The long-
term impact will be a slowing down in the rise rate of the Pit. This decrease
may vary depending on the precipitation for that year and the degree of inflow
control for that year. The higher more recent rise rate can he expected
because 1993 was a very wet year and Horseshoe Bend is not yet under
control,

. Accuracy of Water Balance is questionable: Use of averages in RI-FS may canse
underestimation of true amounts of water necessary to be diverted to control inflow. The 2.5
mgd (million gallons per day) from leaking municipal water supplies was not included in the
water balance, Horseshoe Bend water was at a higher volume in 1989 than roday (4 mgd
then: 2.4 mgd in RI) and is said to have increased recently. The possibility of increased
water discharge due to Planned expansion of the Yankee Doodle Tailings Dam another 60’ in
height has not been explored. The actual volume of water in the Berkeley Pit is unknown;
therefore, there is no check on wh... amount of water is possibly leaving the Pit through
ground water. Unless an accurate water balance is developed, leakage would go undetected,
If water is escaping now, large volumes could escape before the stare of pumping. If it is
impossible to develop a good water balance, it becomes critical that early precautions be
taken - pumping and treating water as soon as possible,

Response: EPA and MDHES used conservatively high water inflow figures during the
FS. The Agencies believe that the water balanve developed during the FS was
adequate to select the Preferred Alternative. Using higher inflow figures
would not have changed the treatment approach. Also, the PRPs are aware
that they will be held legally responsible under the ROD for treating the
volume of water necessary to stabilize the Pit level, even if this volume
increases significantly from the present estimates.

. Arbitrariness of location of East vs. West Camp water divide: Without monitoring wells, the
location of the water divide is unknown, For example, experts at the Bureau of Mines are not
convineed the Maose drainage concludes in the East Camp. Decisions based on location of
this divide should be questioned.

Response: The ROD will contain a provision for the installation of new bedrock wells in
the West Camp, which will give us additional knowledge concerning the
divide. However, EPA and MDHES believe that the groundwater divide has
been adequately located and that pin-pointing its exact location would not
cause the Agencies (o alter the Preferred Alternative.,

. Condition of bulkhcads between East and Viest Camp is not known: yet EPA Plans 10 rely
in perpetuity on these concrete harriers to keep water at higher elevations in the West Camp
Srom breaking through to the East Camp and flowing into the Pir.

Response: EPA and MDHES realize that the condition of the bulkheads may deteriorate

and have purposely set the CWL in the West Camp System above that of the
Berkeley Pit/East Camp Systews so that the groundwater gradient will be
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toward the Pit System. Failure of this bulkhead will lower the West Camp
and will not create at threat to human health and the environment.

. Cones of Depression influences not projected: The Berkeley Pit cone of depression,
combined with the one being created by the East Continental Pit, may create an exponentially
larger cone of depression that can have enormous effects on ground water under
neighborhoods not yet affected by contamination or dewatering. Loss of stream water near
the Country Club would affect landowners there. Owners of homes built on formerly swampy
land that dried after the Berkeley Pit began operating in the 1950s (e.g., St. Aun Street) fear
that saturation of the bedrock aquifer may bring an influx of alluvial water 10 flood
basenments. Projected mining company Plans should be investigated to determine their
potential to affect Berkeley Pit contaminant ground water migration. Withowt contingency
Planning, at some point, control of Mine Flooding waters could be lost.

The area of influence of ihe Berkeley Pit cone of depression is said to 1ake in the entire East
Camp, or abous 90% of the Mine Fl.oding O/U, The public was never given clear,
scientifically sound data to explain EPA’s position that the cone of depression’s influence
extends throughout mine tunnels that are lower than the surface elevation of the Pit water, let
alone beneath the bottom of the Pit. In fact, the gradient into the Pit is unknown below the
surface of Pit water.

Response: EPA and MDHES believe that the cone of depression that currently exists in
the Pit System is adequately characterized. Estimating the potential impacts of
possible future mining operations on the cone of depression is beyond the
scope of the RI/FS.

The Coalition’s contention that EPA did not provide the public with clear,
scientifically sound data regarding the fact that the cone of depression extends
to tunnels below the surface of the Pit is untrue. Discussions of these data
have been presented in the RI/ES documents and this information has been
present and discussed extensively during public meetings.

. Impacts to alluvial aquifer largely ignored: Other than concern for migration of
contaminants from the Pit, EPA/DRES have either assumed the alluvial aquifer will not be
impacted by rising ground water, or they do not feel it is relevant to the remedy. Ted Duaime
stares that when the Bureau of Mines provided the Agencies with its opinion of the safery of
the bedrock aquifer for the Preferred Plan, they were not asked to give an opinion on
hydrologic impact to the alluvivm. While they have no data to refute safety of the 5,410
elevation for the bedrock aquifer, they have no idea how the alluvial aquifer will react io
having a saturated bedrock aquifer. Again, there is a possibility of wet basements.

Response: Modeling conducted during the RIVFS indicated oniy minor impacts on the
alluvial aquifer and we do not expect large impacts on alluvial water levels.
We do, however, understand the limitations on such modeling; and we are,
therefore, relying on a very comprehensive monitoring program to follow the
hydraulic impact of the rising bedrock aguifer on the alluvial aquifer. ‘There
is high concentration of monitoring wells in the area (Upper Metro Storm
Drain) where the earliost impact (it any) would oceur. The Priority Soils
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operable unit RI/FS also will address this issue and the alternative for
addressing contaminated alluvial groundwater in the Metro Storm Drain.

. Induced infiltration potential is nct edequately addressed in the documents. Can
contaminated water from the hill or the cadmium plume beneath the old Silver Bow Creck bed
travel south and contaminate private wells? If a new industry requiring high volumes of
ground water came 10 Butte, could it pull contaminated water toward other wells?

Response; Contaminated water outside the cone of influence of the Pit System will be
addressed during the conduct of the Priority Soils RI/FS. Such pumping as
described could not draw contaminated bedrock waters into the alluvial
aquifer.

. Potential Mine Flooding-related well bans were not clearly delineated. Though well bans
were alluded to in the FS, in meetings held prior to the end of the public comment period for
this O/U, there was no informatiun about where such bans might be enacted, nor about any
private wells possibly being closed. Consequently, affected residents could not comment on
potential wells bans, Some addresses of private wells tested are liste” in RI. In May, after
close of the comment period, a GIS (Geographic Information Systems) map was shown to
members of the County Water Quality Task Force, delineating contaminated allwvial aquifers.
Two addresses listed in the Rl as having exceedances of cadmium, among other metals, are
outside the mapped boundary of alluvial contamination (1920 Elm, 1940 Oregon). It appears
that data are still incomplete or inaccurate and, unless they are contacted individually,
residents will remain unaware of any potential closure or ban on new wells.

EPA’s Preferred Plan either asswmes community acceptance or, as implied in the FS, a
County 20ning ordinance may implement ARCO-initiated well bans on private property. An
ARCO-County contract calls for Institutional Controls such as Superfund-related well bans.
Under it, ARCO provided seed monies for the County to establish a task force to recomniend
whether or not @ Water Quality District showld be formed to deal with post-Superfind well
bans among other issues. After close of the comment period, the task force was shown the
contamination map, but it was stated that no residential wells were expected to be affected.
Without site-specific information, the community could not possibly have commented on well
bans during the comment period for “conununity acceptance” criteria.

Responses EPA and MDHES plan to fully discuss the ramifications of the ARARs waiver
for the bedrock aquifer with Butte-Silver Bow and the public. A full public
discussion of the institutional contrals needed to protect human health and the
environment is necessary before any decisions on IC implementation can be
forthcoming.

. Adequacy of studies is questioned by Dr. Bob Robins, an international expert on arsenic
chemistry and environmental impacts of mine wastes. Dr. Robins' major points are:

v The Comprehensive Monitoring Program “should have been in place before now ...

v Geochemistry and hydrology are not completely understood at present
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Sediment study of the Pit is needed

Sirong microbiological study should be included in comprehensive monitoring
program

A complete water balance on the whole Pit system is needed.

Dr. Robins states that data are not available to show the influence of ground water on deep
ground water. He does not believe a suggested upflow of deep groundwater from the bedrock into the
Pit is realistic; rather, he believes a downflow of Pit water will be present.

Response:

This comment is addressed under the responses to Section A “Additional Data”.

2. Legal - Unwarranted Waivers of EPA's Own Remedy Selection Criterig

Short-Term Effects
v

'

Response:

An increase in contamination volume, toxicity and mobility from today's 25 billion
gallons to 56 billion in 2022 is certainly notable.

Impounding benween 25 and 36 billion gallons of surface water in a toxic state over
the next 30 years adversely affects in-stream flow,

Massive impoundment may adversely effect potential uses by water rights holders.
The Clark Fork River Basin is closed to new water rights because it is so short of
water; yet, here water would be impounded and made severely contaminated.

Berkeley Pit water impoundment created by the Preferred Plan should have a
beneficial use. None is evident. Pit water is not used by the active miiing operation.
It is surface “waters of the State of Montana™ and should not be allowed to become
more contaminated,

Technical expertise and site-specific knowledge would now be unavailable ar remedy
time 30 years from now (due to human life span), requiring high cost of educating
new players and higher potential for error.

Shont-term disregard for intent and meaning of the tenn "clean up," as in
*Superfund Clean up® vs. generation of a 56 billion gallon toxic lake. Preferred Plan
is a postponement, not a clean up.

Nothing is cleaned for 30 years.

We believe that reduction of the AMD generation rate and the concentration
of metals in the AMD will be reduced by allowing the water level in the
System to approach the CWL. We believe that these reductions are more
important than reducing the volume stored in the System Many of these
comments are related to water rights issues and not related (o protection of
human health and the environment.  EPA and MDHES believe that these
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issues should be addressed as Natural Resource Damage issue and not a
remediation issue. See Section 3.9.

Long-Term Effectiveness

v Perpetual effectiveness of a lowered Pit level was not adequately researched due to
assuniption of excess cost (statement in Preferred Plan document),

v Cost of Preferred Plan may be underestimated: At under $60 million, it is less than
the reported cost in 1973 of the pumping Plant in the Kelley Shaft which is now
underwater,

v None of the alternatives address what will occur after 30 years.

v None of the alternatives discuss life span of the pumping and treating system and
Acts of Gad, etc. that migne interfere with operation in perpetuity.

v Use of the metro sewage Plant to treat contaminated water fi m West Camp Mine
Flooding disregards Long-term efjectiveness requirements.

Response: EPA and MDHES believe that & lower Pit water level will not significamly
decrease risks to human health or the environment; therefore, lowering the Pit
water fevel is not recommended.

The costs presented in the FS were thoroughly reviewed by independent
contractors for EPA and MDHES with sxpertise in constructing and operating
these types of water treatment facilities. EPA and MDHES believe that these
costs are within the accuracy for their intended purposes. Costs were
projected for a 30-year period as specified in Superfund guidance for cost
comparison purposes. The actual cost for running a treatment facility in
perpetuity will be more than the cost stated in the FS.

The “reported” cost of the Kelley Shaft pumps is irrelevant to the cost of the
alternative. EPA and the State question the validity of the 1973 $60,000,000
figure, Costs developed by the Agencies to install pump(s) and piping in the
Kelley Shaft is approximately $16,000,000, in 1994 dollars. The cost of
remedy is considerably more than the costs of the pumps in the Kelley.
Regardiess, we believe the costs of pumps are icrelevant as compared 1o the
cost of the remedy.

West Camp System water will be treated in perpetuity in the Metro Plant and
a subsequently constructed plant. See responses to comments in Section
6.161,

. Water Quality ARAR's (Applicable Relevant and Appropriate Regulations) for Travona Mine
exceedances and for bedrack aquifer discharges to Silver Bow Creek are not met.
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Response: Travona water is treated in the Metro Plant and when the Metro Plant
discharges water to Silver Bow Creek it meets State water quality regulations.

. Reduction of Volume, Toxicity and Mobility is ignored by allowing the doubling of Pit water
volume, increasing toxic contaminarion and allowing water to reach the 5,410’ elevation.

Response: See responses to comments in Section 3.9.

o Threat of Contamination Release Is increased, not reduced, at 5,410’ level through potential

energy of that volume, and weight of contaminated water seeking lower pressure owtles.

Response: EPA and MDHES believe that the threat of release will not be increased by
allowing the Pit level to rise to below the 5,410-ft level.

. Visibility standards of the Clean Air Act were nor investigated for fog emanating from the Pit
and its effect on safety of auto and air traffic.

Response: See responses to comments in Section 3.121,

. Assessment of negligible impact of water fowl resting on the Pit water relies on inadequate
amount of research data and does not project impact when Pit is 500 acres and near surface
level,

Response: See responses to comments in Section 3.12C.

¢ New remedy selection criteria developed: Avoidance of litigation with PRP’s joins cost to

drive clean up decisions. EPA representatives have stated that ARCO threats of litigation
prohibited them from changing their preferred remedy.

Response: This statement is untrue, The Preferred Remedy was selected by EPA and
MDHES and will be modified by the Agencies based on important new
information or comments received during the public comment period. Threats
of litigation will not influence the Agencies’ decision. The decision must not
be, however, arbitrary and capricious.

. Community Acceptance - Inadequate communication with the publie: EPA assumed that
citizens would spend whole evenings ot technical meetings to learn abow! the Pit clean up
Preferred Remedy. ey assumed the media would accurately present the story to the public
even though KXLF-TV reporters immediately complained (January 27 presemation to Butte-
Silver Bow County Commissioners) that they did not know how to report on the Pit flooding
when they were unable to understand it themselves,

EPA meetings emphasized diversion of Horseshoe Bend water, which is only a small part of
clean up. They downplayed Pit watcr rising for 30 more years - the only thing most folks
really care about. It took two of the three months of the comment period for CTEC and
Coalition members to artain a fair understanding of the phenomenal amount of data released
simultancously on January 27 for public comment, and questions continue to be asked. The
Coalition wrote EPA asking that they comnunicate on the few areas of greatest concer 1o the
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community, using prepared ielevision messages and talk show appearances. EPA used the no
cost shows, but the message continued to divert artention away from delayed clean up of the
rising Pit. People were surprised to learn the truth about the Pit from Coalition and C11:C
media interviews and from Coalition telephone polls, ads. handouts, posters, speeches and
cvents. A petition circulated by the Coalition was signed by over 10 of County residents
through linle more than three days effort. Whatever comment EPA received prior to the «nd
of the official public comment period is undoubtedly slight compared to what it could have
heen if EPA had truly valued public input.  EPA stated at the outser that they would not
change their Preferred Plan without sofid technical or legal reasons to do so; thereby shutting
our comment from all but a small elite group of engineers and mining professionals. Affected
restdents’ opinions were not considered worthy by EPA. EPA wrongly assumes the public
has the time, money and expertise to technically challenge a Preferred Plan they do not
accept,

Response: EPA and MDHES provided the public with numerous opportunities to ask

questions regarding any aspect of the Mine Flooding RI/FS process (see
Section 1.2 and 1.3). Because of the tremendous size of this contamination
problem and the importance of it to the Butte communit , EPA and MDHES
went far beyond their legal requirements for public participation - which
requires only one public meeting during an RI/ES. One of the most
significant examples of this was the creation of CTEC and issuance of a TAG
grant from EPA to disseminate technical information to the public.

Inadequate Treatment Technology

The Coalition believes that hydroxide precipitation should be eliminated from consideration
Inmediately for lack of effectiveness. It would either inefficiently re-treat the same minerals
peepetually (Pit disposal) or generate a new Superfund foxic waste site with only $% to 7%
less waste volume than the original volume before treatment.  Inadequate consideration was
glven dn the screening phase to other effective treatment technologies, apparemly because
cost was given predominance ever effectiveness.  The cost estimating process relied on one
individual's "best guesses,™ some of which have been challenged as artificially high, The
review did not comprehensively evaluate aliernate combinations of treatment phases. ARCO
states new technologies are welcome only if they cost less than the 1800s-era lime treatment,
lending the impression that EPA welghts cost more than other criteria.  Ultimately, the people
of Butte must take on the burden of finding the most effective, cost-sensitive technology.
EPA must rescind their choice of lime treatment and insist that ARCO and Montana Resources
accommodate public and private research by providing on-site access to Pit and Mine
Flooding waters and indemnify those pursuing solutions today.

Response: Costs were not given dominance over effectiveness. EPA and MDHES

betieve that hydroxide precipitation is currently the most effective primary
treatment.  The best potential innovative technologices for water
treatment/metal recovery are being tested by MSE, Inc. in Butte. A treatment
technotogy other than that identified in the ROD may be used if a subsequent
eviluation finds that it is significantly more effective and/or cost less then
hydronide precipitation. See also responses to comments in Sections 3.2, 3.3,
39, 305, 4.7, and 4.9,

RS§S5-20



)

COALITION COMMENTS 6/30/94
Inflow Control

Inadequate Plan for diverting clean water inflow from Minc Flooding and Pit: Horseshoe
Bend's 2.4 mgd of acidic water is the only inflow to be diverted from the Pit and Mine
Flooding in the Preferred Plan. Approximately 2.5 mgd of clean waier is leaking from the
municipal water system, but was ignored in percolation assessments and remediation Plans.
Precipitation runoff from the Bute Hill is being diverted 1o the East Camp/Pit under
Expedited Response Action by EPA, Water presently runs down the Moose drainage and
settles on top of the Green Mountain mine shaft which is inadequately covered. While storm
water runaff is part of another O/U, the above named waters are part of, or are purposely
being diverted to, the Mine Flooding OfU by EPA. These and any other controllable inflows
should be cleaned and discharged under the Mine Flooding O/U rather than waiting many
additional years to be addressed under Priority Soils.

Response: EPA and MDHES agree that all significant inflows to the Pit should be

fn

diverted if possible. It is unknown what portion of the water leaking from the
municipal water system is entering either the West Camp or Berkeley Pit/East
Camp System. The Agencies will encourage Butte-Silva- Bow to make
improvements to their water distribution system. Water in the Moose area
does collect near the Green Mountain Shafit but it is unclear if any runoff
water enters to the shaft.  This issue will be investigated during the Priority
Soils RI/FS. The amount of water that could enter the shaft is considered
negligible compared to the 2.4 mgd entering the Pit at Horseshoe Bend. The
Agencies appreciate these comments and will consider them further during the
completion of the ROD.

Human_Health Concerns

Organic contaminants under leach pads not addressed in RI1-FS or Plan: Former Anaconda
Company employees have indicated that the dumping grounds for Company-generated
contaminants are now covered by leach pads in the active mining operation. These
contaminanty include solvents, acids, used grease and oil, and other organics. Given the
gradient toward the Berkeley Pit from the leach pads, these contaminants are likely 10 be
entering the Mine Flooding system, yet, have not been investigated in the RI-FS.  The
Agencies have assumed that the contaminants are dilwted and, therefore, not significant.

More likely, they are DNAPL (dense, non-aqueous phase liquids), seek low elevadions, and
have sunk to the bottom of the Pit.

Response: EPA and MDHES are aware of the presence of certain organic compounds at

the MFOU. The Agencies made a devision to exclude arganic contamination
from the risk assessment after a preliminary examination of data revealed very
low concentrations. See responses to comments in Section 4,12,

Air Quality investigations were not conducted in the RI. Studies in the later part of this

century have shown that human health in the headwaters of the Clark Fork River has suffercd
Srom long-term disease designations of "highest in the nation per capita” for "all discases,”
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“lung disease” and "heart disease"” as cited in Luoma and Moore's 1990 paper’. A high
incidence of lung disease was found in women as weli as men, indicating air quality problems
outside of the mines. There are no very recent studies, so it is not know if high incidence of
disease continues. If disease is related to metals particulate, should sources of dust, such as
Pit walls, be sealed or capped? Regardless of the waiter level ultimately left in the Pit, there
would still be bare soil. EPA's RI also did not address citizen inquiries listed in a 199G Mine
Flooding Responsiveness Summary concerning possibility of toxic gas emanating from rising
toxic mine and Pit water.

Response: Previous air quality studies of the Butte area indicated that air quality

exceedances were caused by wood smoke and dust caused by trucks during the
mining in the Berkeley Pit. Based on the available air quality data, the
Agencies do not feel that the air associated with this operable unit presents a
potential health hazard to the public. There is no indication that "toxic” gas is
emanating from the Pit.

6. Future Discounted

. Inadequate consideration for perpetual technology requirements, operation and
maintenance: Given the comparatively short 200-year history of the United States and the
burden of pumping and treating water forever, EPA’s Preferred Remedy appears not to have
sufficiently weighed the following assumptions:

v Assumes money will be available for perpewal operation and maintenance by allowing
ARCO to self-insure forever; assumes this relatively young corporation will exist
Jorever.

v In selecting the remedy, EPA considers only the first 30 years’ costs; yet, the remedy
would not be implemented until after that 30 years. EPA assumes that dollars will be
adequate for perpetual operation,

Assumes no earthquake impacts to the perpetually operation treatment Plant,

V' Claiming to protect human health, this remedy makes it undesirable for humans to
continue to live in their traditional homes within blocks of the nation’s largest body of
toxic water.

Response: EPA is evaluating whether or not alternative financial assuredness (e.g.,

bonding) is appropriate and practical because of the many comments received
concerning long-term financial assurances and the fact that this remedy will
require significant funding in the future, We acknowledge that the Preferred
Alternative assumes that the current PRPs, or their successors, will be

Y Hazardous Wastes From Large-scale Metal Extraction: The Clark Fork Waste Complex, Mt," Johnnie

Moore, Dept, of Geology, Univ. of Montana, Missoula and Samuel N. Luoma, U.S. Geological Survey, Menlo
Park, CA; V.J. Wautson (¢d.) - Proc. 1990 Clark Fork River Symposium, Montana Academy of Sciences, pgs. 163-

188.

RS5-28



COALITION COMMENTS 6/30/94

financially able to pay for the perpetual treatment of contaminated water. See
responses to comments in Section 3.18.

The costing procedures used were consistent with Superfund guidance and the
Agencies believe that they were adequate to select the most appropriate
remedial alternative. The total (or actual) cost of each alternative was not
nearly as important as the relative costs. The FS was adequate in this regard.
See responses to comments in Sections 3.7 and 4.3.

The Coalition suggests that it is dangerous to live near the Berkeley Pit; this
statement is without merit. The Risk Assessment found that there would be a
health threat if persons ingested Pit or contaminated groundwater. The
Preferred Alternative will ensure the protection of those persons living
adjacent to the Pil. See responses to comments in Section 4,12,

* Variables that could cause uncontrolled filling of the Pit in the future:

v

Response:

v

Response:

Assumes that maintaining the Pit at 5,410 feet, only 50 feet below the problem level, is
an adequate margin of safcty, This allows only nwe years (at the current fill rate) for
Suture generations o recover from Acts of War, Acts of God, econoniic, or other
disasters before toxic water reached the alluvium,

See responses to comments in Section 3.1,
Assumes negligible earthquake impact on Yankee Doodle Tailings Dam from a 6.5
Richter maximum earthquake. With three faults passing under this Dam, and EPA
reliance on a questionable dam safety study, this asswinprion is considered foolhardy by
many observers who believe it is more responsible to assure fiture residents that Pir void
space Is not displaced by tailings from a higher than average carthquake,

See responses to comments in Section 3.17.
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APPENDIX 4, ATTACHMENT 1
BUTTE MINE FLOODING OPERABLE UNIT
RECORD OF DECISION



The comments made in the non-technical (Section 3.0) and technical sections (Section 4.0) of this
Responsiveness Summary were summarized based on all the comments received. The commenters
were identified with a note in the parentheses at the end of each comment. The following identifies
the sources used in this Responsiveness Summary.

1, The Transcript of the Proceedings from the public meeting for MFOU RIFS held on
April 26, 1994. The commenter and the number identifying each commenter listed in this
Responsiveness Summary are listed below:

Tl John Ray

T2 Albert Molignoni

T3 Dan Harrington

T4 Sandy Stash, ARCO

TS Fritz Daily

T6 Dr. Richard Hammen

T7 Dr. 1L.W. DeVoe

T8 Jack Lynch

T9 Mary Kay Craig

T 10 Bill MacGregor

T 11 Edus Giavomin

T12 John Resing

T13 Jim Keane

2, Group Comments

Gi CTEC comments regarding MIFOU RUFS and Proposed Plan. These consist
of letters dated February 24, 1994, April 29, 1994, May 13, 1994, and EPA
responses to comments dated April 19, 1994,

G2 Clark Fork Pend Orcille Coalition public comments o Berkeley Pit and
MFOU RI/FS Preferred Plan prepared by Mary Kay Craig, Upper River Field
Representative, on April 29, 1994,

G3 Robertson Technolagies Corporation Public Comment to Preliminary Draft

Feasibility Study Report submitted by Andy MacG. Robertson, Chairman on
April 27, 1994,

3. PRP Comments

PRP |

ARCO comments regarding the Proposed Plan prepared by S.M. Stash,
Montana Facilities Manager, on April 29, 1994,

A-l



Governmient Agency Comments

GOV | Fish and Wildlife Service comments on the MFOU RI/FS and Proposed
Plan, prepared by Kemper McMaster, Figld Supervisor, on February 23,
1994.

Butte Silver Bow (BSB) submitted several documents which they marked Exhibit Al, A?,
and B1-B12, These documents and comments are listed separately, but retain BSB's markings
for clarity.

BSB 1 Council Resolution No. 1635.

BSB 2 BSB Local Government Comments on Berkeley Pit RIFS and Proposed Plan
(A1),

BSB 3 BSB Technical Comments on Berkeley Pit Mine Flooding RI/FS, which

includes letter from Dr, Robert G, Robins dated February 25, 1994 (A2).

BSB 4 Excerpts of Council of Commissioners Regular Meeting April 26, 1994 (B1).
Individuals providing input are identified as follows:

BSB 4-A Jack Lynch

BSB 4-B Fritz Daily

BSB 4-C Dr. Irving DeVoe, Metanetix
BSB 4-D Joe Quilici

BSB 4-E Dr. George Waring

BSB 4-F Rose Brock

BSB 4-G Albert Molignoni
BSB 4-H Bob Pavlovich

BSB 4.1 Barbara Archer

BSB 4-J Mary Kay Craig, Clark Fork Pend Oreille Coalition
BSB 4-K Sandy Stash, ARCO

BSB 4-L James Riley

BSB 4-M Eileen LaBreche
BSB 4-N Dave Curry
BSB 4-0 Mike Thatcher

BSB 4-P Charlie O’Leary
BSB 4-Q Mike Kerns
BSB 4-R Ms. DeVoe
BSB 4-§ Tom Brophy
BSB 5§ Written comments from Dr. John Ray to BSB (B2).
BSB 6 Berkeley Pit County Resolution from the Clark Fork Pend Oreille Coalition

dated April 11, 1994 (B3).
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6.

BSB 7

BSB 8

BSB 9

BSB 10

BSB 11

BSB 12

BSB 13

BSB 14

BSB 15

Written comments from Fritz Daily dated April 6, 1994 (B4).

Berkeley Pit Comments from Ray Tilman (Montana Resources) March 25,
1994 (BS).

Written comments from Dr. Irving DeVoe (Metanetix) dated November 1993
(B6).

Written comments from Albert Molignoni dated February 11, 1994 (B7).

ARCO’s response to BSB’s draft comments on MFOU RI/FS dated April 6,
1994. (B8)

Excerpts of Council of Commissioners Regular Meeting April 20, 1994 (B9).
Individuals providing input are identified as follows:

BSB 12-A Fritz Daily

BSB 12-B Mark Kay Craig, Clark Fork Pend Oreille Coalition
BSB 12-C Frank Quilici

BSB 12.D Dr. John Ray

BSB 12-E Dr. George Waring
BSB 12-F Matt Casick

BSB 12-G Tom Brophy

BSB 12-H Mike Kerns

BSB 12-] Mikg Thatcher
BSB 12-) Artie Laramie

BSB 12-K Jack Lynch

Written comments from Fritz Daily dated April 19, 1994 (B10).

Written comments from Clark Fork Pend Oreille Coalition dated April 20,
1994 (B11).

Written comments from Barbara Archer dated april 10, 1994 (B12).

Individual Comments

11
12
13
I4
15
16
17
18
19

Carla Abrams, Missoula, Montana, May 4, 1994

Elaine Roberts, Missoula, Montana, April 29, 1994
Vicki Watson, Missoula, Montana, April 29, 1994

Steve Mierz, Missoula, Montana, March 30, 1994
Bonnie Gestring, Missoula, Montana, March 25, 1994
Gary Murphy, Ramsay, Montana, April 21, 1994
Maureen Markovich, Butte, Montana, April 29, 1994
Mary Duran, Butte, Montana, Anril 29, 1994

John and Shirley Walsh, Butte, Montana, April 29, 1994

A-3



110 Steve Schombel, Missoula, Montana, May 2, 1994

111 Pia Gregan, Butte, Montana, April 29, 1994

112 Theresa Marie Craig, Butte, Montana, April 29, 1994

113 George Waring, Butte, Montana, April 29, 1994

114 Marian Conklin, Butte, Montana, April 29, 1994

115 Colette Cook, Butte, Montana, April 29, 1994

116 Lou Eveland, Rocker, Montana, April 29, 1994

117 Esme LaBauhe & James R. LaBreche, Butte, Montana, April 29, 1994
118 Kevin and Cindy McGreevy, Butte, Montana, April 28, 1994
I19 Clifford and Rita Bradley, Butte, Montana, April 28, 1994

120 Margaret Small, Butte, Montana, April 28, 1994

121 Mickev Boysza, Butte, Montana, April 29, 1994

122 Frank Moriarty, Deer Lodge, Montana, April 29, 1994

123 Rose Brock, Butte, Montana, April 23,1994

124 Gray Davis, Butte, Montana, April 29, 1994

125 Bonnie and Walter Immonen, Walkerville, Montana, April 29, 1994
126 Audrey Daly, Butte, Montana, April 29, 1994

127 Robert and Dorothy Forsell, Butte, Montana, April 29, 1994
128 Walter and Barbara Kelley, Butte, Montana, April 29, 1994
129 Catherine Couture, Butte, Montana, April 29, 1994

130 Sue Gassenberg, Butte, Montana, April 29, 1994

I31 Dan O'Neill, Harrison Avenue,Butte, Montana, March 10, 1994
132 Lynda Hill, Butte, Montana, April 29, 1994

133 Kenneth P. Cunningham, Butte, Montana, April 8, 1994

134 Dan O'Neill, Monroe Avenue, Butte, March 28, 1994

135 Mary Mulcaire-Jones, Butte, Montana, April 29, 1994

136 Barbara Archer and Tom Tully, Butte, Montana, April 26, 1994
137 Amy Lientz, Rigby, ldaho, May 2, 1994

138 Mike and Debra Evankovich, Butte, Montana, April 27, 1994
139 Kay Joslyn, Butte, Montana, April 27, 1994

140 Lola Evidi, Butte, Montana, April 29, 1994

141 Frank and Ruth Rosch, Butie, Montana, April 27, 1994

142 Annette Gustafson, Butte, Montana, April 26, 1994

143 Mary Miller, Missoula, Montana, April 15, 1994

144 Patricia and Bruce von Alten, Butte, Montana, April 25, 1994
145 June Corbitt, Butte, Montana, April 14, 1994

146 Frank Green, Butte, Montana, April 11, 1994

147 Herbert James Ellenburg, Butte, Montana, April 7, 1994

148 Michael and Hia Chapin, Butte, Montana, April 8, 1994

149 W.T., Butte, Montana, April 8, 1994
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150 Albert Molignoni, Rocker, Montana, February 11, 1994 (includes 50A
through 50G)

151 John Ray, Butte, Montana, April 26, 1994

152 Dan Battleson, Butte, Montana, March 25, 1994
153 Dr. Robert Robins, Australia, February 25, 1994
154 Mel Rowling, Butte, Montana

Petition from Clark Fork Pend Oreille Coalition submitted with a letter dated April 28,
1994, Several individuals also sent petitions directly to EPA and are listed below.

P1 Petition and letter dated April 28, 1994,
P2 Francis & Caroline Peterson
P3 Ruth B. Cooney

P4 Kenneth R. DeBue

P35 Sue and Joe Toth

P6 Gary and Janet Beals

P7 Pete Yeckich

P8 Mike Muzzolini

P9 Maric¢ Martin

P10 Carol Junkert

P11 Mary S. Beer

P12 Mary J. Kahn
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Responses to Comments from Transcript of Puhbc Meeting, Groups, PRPs & Gorvermment
Part I - Non-technical Comments

Tdentifier Section Number
31132133 (34 )35} 36 37) 38}39])3.10]) 3.11 ) 3.12 ) 3,13 {314} 3.15 | 3.16 | 3.17 | 3.18 | 3.19
Transcript
Tt John Ray 'Y P - °
T2 Albert Molignoni .
T3 Danr Haminglon - .
T4 Sandy Stash, ARCO L] [ ] L] .
TS Fritz Daily - .
Té6 Dr. Richard Hammen . ® .
T7 Dr. 1.W. DeVoe
TR Jack Lynch ° ) ® . [
Te Mary Kay Craig . o [ . L] - . L L4
T10 Bill MacGregor . .
T11 Edus Giavamini .
T2 John Resing [ . ° P
TI3 Jim Keane .
Groupa ‘
G1I CTEC . . . . . . ° o . .
G2 Clark Fork Pead Oreille Coalition . . . ° . . [} . . ° °
G3 Robertson Technologicx
PRPs
PRP | ARCO . . .
Govermnment
GOV 1 Fish & Wildlife Service . .

AR




Respouses to Comments from Butte-Silver Bow
Part I - Non-techmical Comments

Identifier Section Number

3132133 34 }35 | 36| 37| 38]39]310| 311 312 313 { 314 | 3.15 | 3.16 | 3.17 | 3.18

BSB 1 Counci! Resolution No. 1635
BSB2 BSB Local Government Comments L4 . L4 e . ] ° [
BSB 3 BSB Technical Comments on RUFS . ° ° .
BSB 4 Excerpts of Council of .

Commissioners mecting 4/6/94
BSB 4-A Jack Lynch .
BSB<-B  Fritz Daily .
BSB <-C Dr. LW, DeVor [
BSB 4-D Joe Quiliza °
BSB4-E George Wanng .
BSB 4-F Rose Brock »® o
BSB 4-G Albert Molignoni [
BSB &-H Bob Paviovich .
BSB -1 Barbarz Archer [
BSB 2.3 Mary Kay Craig, Coalition - -
BSE &K Sandy Stash, ARCO L] . . . .
BSB 4-L James Riley
BSB &M Eileen LeBreche .
RSB 4-N Dave Curry . L 4 . . .
BSB -0 Mike Thatcher
BSB4-P Charlic O"Leary -
BSR 2 Mike Kerns 'Y
BSB 4R Ms. DeVoe .
BSB 4-S Tom Brophy

. . °

BSBS John Ray




Respomses to C from Buatte-Siver Bow
Part I - Non-technical Comments
Identifier Section Number
31 331 34 35136} 37} 38 139|310 3.11 | 3.32{ 3.13 | 304 | 3.15 ) 3.6 | 3.17 | 3.18 | 3.19

BSB & Mary Kay Craig, Clark Fork Pend [ L] [ [ °

Greille Coalition
BSB 7 Fritz Daily . ° L} . . . . . 3 . .
BSE S Ray Tilman * L [ » -
BSB9 Irving DeVoe
BSB 10 Albert Molignom
BSB 11 Sandy Stash, ARCO
BSB 12 Excerpt from Council of

Commisxioners Mecting 4/20/94
BSBI12-A  Fritz Daily . »
858 12-B Mary Kay Craig, Clark Fork Pend L4

{¥reille Coalition
B8S8 12-C Frank Quilici L 4
BSB 12-D  John Ray [
BSB I2-E  George Waring .
BSB {2-F Matt Casick
BSB 12-G  Tom Brophy .
BSB 12-H  Mike Kzt °
BSB 12-1 Miks Thatcher L4
BSB 12-J Arie Laramie
BSB12-K  Jack Lynch o
BSB 13 Fritz Daily d e .
BSB 14 Clark Fork Pend Orrille Coalition hd bd
BSB IS Barbara Ascher .




Responses to Comments from Individoals and Petition Supporters
Part I - Non-technical Comments

Identifier Section Number
3.1 32 33 34 35} 3.6 37 3.8 33 3.0 | 3.1 | 3.2 {313 § 3.4 | 3.15 | 3.16 3.17 | 3.8 | 3.19

Individnals
11 Cariz Abrams ° [ . [ ® ° [ . . .
12 E:zine Roberts .
13 Vickie Watwon . ® e ] . . °
14 Steve Mictz . [ L L [ L] .
15 Bonnie Gestring . [ » °
HE Gary Murphy °
17 NMausea Markovich L4
18 Mzry Durman ® [ L .
IS John & Shelly Walih .
110 Steve Schomhel . -
13 Pia Gregan .
£12  Theresa Craig . . . .
113 George Waring . . . [ [ 3 e
114  Marian Conklin . L4
115 Coletic Cook L] . .
116  Louw Svziand L4 \d L4
117  Esme LaBauhe. James LeBreche L4
118  Kevin & Cindy McGreovy . . .
118 CifT & Rita Bradley . .
120 Margare: Small b
121 Mickey Boyers . hd .
122 Frank Morianty L 4 .
123 Rose Brock Ad * s .

. .

124 Gary Davis




Responses to Comments from individuals and Petition Sapporters

Part I - Non-technicat Comments
Identifier Section Number
31 32 33 34 35 3.6 3.7 33 3.9 3.10 | 3.11 § 3.12 | 303 | 3.4 | 3.5 | 3.16 3.17 | 3.18 | 319

125 Mr. & Mrs. Walter Inmonen .

126 2 adrey Daly [

127  Bob & Dorothy Forsell .

128 Walter & Barbara Kalley . °

129  Catherine Couture [ .

130  Sue Gaswnberg . . °

131 Dan O™ Neill (Harrison Avenue) L] - °

132 Lynda Hi# » .

133 Kenneth Cunningham . °c .

132 Dan O'Neill (Monroe Avenue) [ - .

135 Mary Mulcaice-Jones .

135  Barbars Archer/Tom Tully L4 .

137  Amy Lientz 3 [ - . '3 PS

138  Mike & Debra Evankovich . . L4 .

139 Kay Joslia . .

1% Lola Evidi L4 . L4 °

14 Frank & Ruth Recich L .

142 Asnene Gusafion »

143 Mary Miller . ° . LY . P

133 Painizis & Bruce von Allen L4 L4

145 June Coron L4 .

146  Frank Green L4

147 James Ellenturp . .
:‘! IS8 Michas! & Hia Chapin L4
L 140 WT Py PS .




Responses to Comments from Individuals and Petition Supporters
Part 1 - Non-techmcal Comments

Identifier Section Number
31 32 33 34 35 | 3.6 3.7 3.8 3.9 3.10 | 3.11 | 3.2 | 3.13 | 3.4 | 315§ 3.6 317 | 3.8 | 3.9
I 50A through S0G Albert Molignoni (4 . [}
151 JohaRay [} . . . . [ °
152  Dan Batleson L] o .
§53  Dr. Robert Robins L] . .
154  Mel Rowling [
Petition Sapporters
P1 Lener & petition with 3,690 signatures . ° .
P2 Francis & Czroline Peterson 3
P3 Ruth Cooney -
P Kenneth DeBuc .
PS Sue & Joc Toth .
P6 Gary Beals .
P7 Pete Yerkich .
P8 Mike Muzzolini s
P9 Maric Martin .
P10 Carol Junkery .
.

P11 Mary Beer

P12 Mary Kahin




Responses to Comments from Transcript of Public Meeting, Groups, PRPs & Government
Part I - Technical Comments

Identifier Section Number
4.1 4.2 4.2 4.4 4.5 4.6 4.7 4.8 4.9 3.10
Transcript
T1 John Ray .
T2 Albert Molignoni .

T3 Dan Harrington

4 Sandy Stash, ARCO [
TS5 Fritz Daily .
T6 Dr. Richard Hammen ®
T7 Dr. I.W. DeVoce L4
T8 Jack Lynch L4
TS Mary Kay Cnaig (4 L4

T10 Bl MacGregor

T11 Edus Giavomini

TI12 John Resing

T13 Jizn Keane

Groups

G CTEC [ . . . .
G2 Clark Fork Pend Oreille Coalition .
G3 Robertson Technologies [

PRPs

PRP1 ARCO [ . - .
Government

GOV 1 Fish & Wildlife Scrvice




Responses to Comments from Butte-Silver Bow
Part 1I - Technical Comments

Identifier Section Number
4.1 42 43 4.4 4.5 4.6 4.7 4.8 4.9 4.10 3.1 4.1
BSB 1 Council Resolution No. 1635 i
BS3 2 BSB Local Government Comments [ [ ° . .
BSB 3 BSB Technical Comments on RUFS [ [ .

BSB 4 Excerpts of Council of
Commissioners mecting 4/6/94

BSB 4-A  Jack Lynch

BSB 4-B  Fritz Daily

BSB4C Dr. LW. DeVoe

BSB 4D  Joe Quilict

BSB 4-E  Georpe Waning

BSB 4-F  Rose Brock

BSB 4-G  Albert Molignoni

BSB 4-H  Bob Pavlovich

BSB 4-] Barbara Archer

BSB £-J Mary Kay Craig, Coalition

BSB 4K Sandyv Stash, ARCO

BSB 2-L  Jar.cs Riley

BSB 4-M  Eilcen LeBreche

BSB 2-N ave Curry

BSB 4-0  Mike Thatcher

BSB 4-P  Charlic O'Leary

BSB &-Q  Mikc Kerns

BSB 4&-R  Ms. DeVoc

BSB £-S Tom Brophy

B8SB S John Ray




Responses to Comments from Butte-Silver Bow
Part I - Technical Comments

Identifier Section Number
4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 4.10
BSB 6 Mary Kay Craig, Clark Fork Pend L
Oreille Coalition

BSB 7 Fritz Daily °
BSB § Ray Tilman L]
BSB 9 Irving DeVoe ®

BSB 10 Albert Molignoni [

BSB 11  Sandy Stash, ARCO

BSB 12 Excerpt from Council of
Commissioners Meeting 4/20/94

BSB 12-A Fritz Daily

BSB 12-B  Mary Kay Craig, Clark Fork Pead
Oreilic Cozlition

BSB 12-C  Frank Quilici

BSB 12-D  John Ray

BSB 12-E  George Waring

BSB 12-F Mau Casick

BSB 12-G  Tom Brophy

BSB 12-H Mike Kems

BSB 12-1 Mike Thatcher

BSB 12.J  Arntic Laramic

BSB 12-K Jack Lynch

BSB 13 Fritz Daily

BSB 14 Clark Fork Pend Orcille Coalition

BSB iS5 Barbara Archer .




RKe<ponses to Comments from Individuals and Petition Supporters
Part II - Technical Comments

Identifier Section Number

4.1 42 43 4.4 4.5 4.6 4.7

Individuals

t1 rla Abrams

12 Elaine Roberts

13 Vickic Watson

14 Steve Mictz, [ °

15 Bonnic Gestring

16 Gary Murphy

17 Maureen Markovich

i8 Mary Duran

19  John & Shelly Walsh

110 Steve Schombel

111 Pia Gregan

112  Theresa Craig

113  George Waring

114 Maran Conklin

115 Colettc Cook

116 Lou Evcland

117 Esme LaBauhe, James LeBreche

118 Kevin & Cindy McGreevy hd

119  CIiff & Rita Bradley

120 Margaret Small

121 Mickey Boysza

122 Frank Moriarty

123 Rosc Brock

22 Gary Davis




Responses to Comments from Individuals and Petition Supporters
Part II - Technical Comments

Identifier Section Number

3.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 4.10

125 Mr. & MRs. Walter Immonen

126  Audrey Daly

127 Bob & Dorothy Forsell

128 Walter & Barbam Kclley

129 Catherine Couture

130 Suc Gassenberg

131 Dan O'Neill (Harrison Avenuc)

132 Lynda Hill

133 Kenncth Cunningham

134 Dan O'Nzill (Manroc Avenue)

135 Mary Muleaire-Jones

[36 Barbam Archer/Te 1 Tully .

137 Amy Licalz . L .

138 Mike & Debra Evankovich

139 Kay Joshn

140 Lol Evid:

141  Frank & Ruth Resich

142 Annciic Gustafson

143 Mary Milier 3

133 Patricia & Bruce von Allen

145 June Corhitt

146 Frank Green

147 James Ellendurg

148 Michacl & Hia Chapin

145 WT.
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Responses to Comments from Individuals and Petition Supporters
Part II - Technical Comments

identifler Section Number

4.1 4.2 43 4.4 4.5 4.6 4.7 4.8 4.9 4.10 4.11 4.12
1 50A through 50G Albert Molignoni I °
151 John Ray ° .

152 Dan Battleson

53 Dr. Robert Robins ° . . . °

154 Mel Rowling [

Petition Supporters
P 1  Letter & petition with 3.690 signatures

P2  Francis & Caroline Peterson

P3 Ruth Cooni

P4  Kenneth DeBue

PS5 Suc & Joe Toth

P6  Gary Beals

P7  Pete Yerkich

P&  Mike Muzzolimi

P9  Maric Martin

P10 Carol Junkery

P11 Mary Beer

P12 Mary Kahn
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EXPEDITED RESPONSE ACTION, PROPOSED PLAN
APRIL 26, 1994; BUTTE, MONTANA

CHAIRMAN SOLOMON: At this time we will go on
the record. My name is Robert L. Solomon. I have been
retained as an independent party to conduct the public
hearing this evening. For the record and to the best of
my knowledge, I am not an employee or member of any of the
governmental agencies, private companies, or public or
membership organizations involved in discussic is or
proposals related to the matter about to be heard.

At this time we will let the record show that
this is the time and place for the hearing to receive
public comment on the Proposed Plan of the Mine Flooding
Operable Unit (Berkeley Pit and Underground Mine Workings)
at the Silver Bow Creek/Butte Area NPL Site located in
Butte and Walkerville, Montana. The United States
Environmental Protection Agency (EPA) and the Montana
Department of Health and Environmental Sciences (MDHES)
published notice to hold a public comment period on the
Remedial Investigation/Feasibility Study (RI/FS) report
and the Proposed Plan for the Mine Flooding Operable Unit.

The public comment period was to be a period of
90 days from January 27, 1994, to April 29, 1994. The
public hearing for Mine Flooding was noticed to be held at

NORDHAGEN COURT REPORTING
BUTTE, MT - (406) 494-2083
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this time and place to provide the public the opportunity
to give formal comments to EPA and MDHES.

In addition, anyone wishing to make oral public
comments was offered the opportunity to come into the
Butte EPA Office in the Silver Bow County Courthouse from
9:00 a.m. to 5:00 p.m. on Monday or Tuesday, April 2S or
26, 1994, for the purpose of recording their comments into
a tape recorder. The comments received in this manner
will be transcribed, will become a part of the official
record, and will be responded to in the Respc .siveness
Summary. Officials of the EPA were available to answer
questions during that two-day period. Written comments
may be submitted to Russ Forba, Remedial Project Manager,
US~EPA, 310 South Park, Drawer 10096, Helena, Montana,
59626, until the close of the comment period on April 29,
1994.

The ground rules for this evening are as
follows: This is a hearing to receive public comment and
information. It is not adversarial in nature, and
questioning or cross-examination by the public will not be
permitted. fThe presiding officer may ask questions in
order to clarify statements or information being
presented. Persons making presentations may submit
comments orally or in writing. The name of the person to
speak and the person to make the next presentation will be

NORDHAGEN COURT REPORTING
BUTTE, MT - (406) 494-2083
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25

announced by the presiding officer. When you come to the
microphone, please begin by stating your name and then
spelling it, your address, and any organization or group
that you may be representing this evening.

Present your information in a manner that is
most comfortable for you. You may speak extemporaneously,
you may summarize your comments, or you may read them into
the record. If you have prepared a written statement, it
will be appreciated if a copy can be given to the
presiding officer or the reporter to assist j: the
preparation of the transcript of this hearing. All
written materials received this evening will be given the
same consideration as oral comments and will be responded
to in the Responsiveness Summary. EPA has indicated to me
that this will be completed in late summer or early fall.

Due to the number of persons wishing to provide
comments this evening, limits will have to be imposed on
the length of time available to each speaker. You will be
given an indication that your allotted amount of time is
nearing an end, and then you will be required to wrap up
your comments, and as discussed earlier before we went on
the record, we will look at a time of around 10 - 12
minutes, if that is agreed. If you continue to speak
beyond the allotted time period, you will be asked to
terminate your presentation. Your cooperation in holding

NORDHAGEN COURT REPORTING
BUTTE, MT - (406) 494-2083
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16

17
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to the time constraints will offer all those who wish to
speak the opportunity to do so. Recesses will be called
by the presiding officer at appropriate intervals.

The record will show that the ground rules for
this hearing have been made part of the record. The
Invitation for Public Comment on this matter has been made
part of the record as well. All written documents and
oral comments received prior to this evening are by this
reference made a part of this proceeding.

We will now begin the public comme t portion of
this hearing, and at this time I will call upon John W.
Ray, and, Albert, you will be next up.

STATEMENTS
BY-MR. RAY: T1

My name is John W. Ray, R-A-Y, and I am a member
of the Board of Directors of the Montana Environmental
Information Center.

A major principal of Roman Law was that the
people’s safety is the highest law. The purpose of
Superfund is to protect the people’s safety, particularly
the people’s health, from dangers presented by hazardous
waste sites which must be cleaned up because they present
a major threat to human health and the environment.

Remedies under Superfund should provide a
permanent cleanup remedy, not temporary containment or
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simply removal to another site. Simply, "cleanup" is
defined as the act of cleaning up, and the term “clean®
means to make pure, free from dirt, and free from
contamination, free from impurities.

According to the EPA Publication Superfund
Environmental Prcgress, the purpose of Superfund is to
achieve, and I quote: "Long-term cleanup goals for sites
to remove contamination from the environment."

The document further states that the law, and I
quote: “"directs EPA to protect public health oy meeting
strict cleanup standards at each site." And again
quoting, "Reduced to its environmental essence, the new
Superfund mission is to make sites safe, make sites clean,
and bring new technology to bear upon the problem."

According to Superfund law, any remedy for the
Pit must be a cleanup remedy. If one examines the major
Superfund laws, CERCLA, SARA, and the NCP, one finds that
they all emphasize the following: First, cleanup is the
primary goal of any Superfund activity; two, the reduction
of toxicity, volume, and mobility of hazardous substances,
pollutants, and contaminants at a site is another
important criteria; third, cleanup remedies must be
permanent.

Senator George Mitchell, Democrat of Maine, has
argued that "permanent treatment'" means the EPA cleanup
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plans must result in a permanent and major reduction in
the toxicity, volume, and mobility of hazardous
substances, pollutants and contaminants at a site, and
that this reduction must be to the lowest achievable
levels. Senator Mitchell stated: "In addition to the
quantitative reduction implied, significant reduction in
this context also means the minimization of volume,
toxicity, and mobility of such substances to the lowest
levels achievable with available technologies.®

Four, Superfund law discourages EP* from simply
moving waste from one spot to another. For example, is
this what would be done with the sludge which will result
from treating Pit water? Fifth, cost is not the major
factor in Superfund decisions. Cost is secondary to
protecting human health and the environment. Under
Superfund, human health must be protected from potential
threats regardless of cost.

Any solution, then, to the problem of the
Berkeley Pit must emphasize the above criteria. It is in
light of the above five criteria that the solution to the
problem of the Berkeley Pit has to be evaluated. If we
examine these criteria, should we be comfortable with a
proposed plan that would allow the volume of toxic
contaminated water in the Pit to more than double before
anything is done from the present 25 billion gallons of
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toxic water to 56 billion gallons? Should we be
comfortable with a proposed plan that leaves a Berkeley
Pit filled with toxic water to exist and be treated in
perpetuity? This proposed plan would allow a surface area
of contaminated water of approximately 500 acres.

Is this a cleanup remedy? Is this a remedy that
reduces the toxicity, mobility, and volume of hazardous
waste? Is this a permanent remedy or a remedy that will
leave us with a perpetual environmental crisis?

All too often in the past, Superfund has not
cleaned up sites it was supposed to. Superfund activities
have not met the goals of permanent cleanup. The Office
of Technology Assessment has concluded that Superfund
remains largely ineffective and inefficient, and "is not
working environmentally." The Office of Technology
Assessment has concluded that the Superfund program has
too often settled for remedy technologies that do not
reduce toxicity, mobility and volume of hazardous waste.
All too often, Superfund has settled for remedies short of
cleanup. Given the serious nature of the contaminants of
the Berkeley Pit, we can not allow any remedy short of
cleanup. We must clean up the problem of the Berkeley Pit
so that future generations don‘t have to deal with it.

Now I would like to offer a few specific
comments on the EPA proposed plan. Pirst, I think it
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needs to have stronger emphasis on eventual permanent
cleanup. Second, it needs to express in unequivocal terms
that appropriate, new technologies will be used as they
become available in the cleanup of the Pit. Third, since
so much of the proposed plan is based on predictive
models, the plan must clearly provide a definite safety
factor. Human error of calculation or operation must not
produce an environmental catastrophe. Fourth, the cost
factor needs careful consideration and reevaluation.

There are two ways of calculating cost: You ¢ a do what
is cheapest; or two, you can set the goals that you are
trying to achieve and after the goals have been
established, decide what is the most cost-effective way of
achieving those goals.

According to Superfund law, we are not looking
for the cheapest remedy, but once we have decided on the
plan we want to implement, to protect human health and the
environment in a permanent way, we have to decide what is
the most cost-effective way to accomplish that plan.

Under Superfund, cost does not determine which plan is
accepted or the end result desired of a cleanup plan, The
cleanup plan and its end result should be simply
protecting human health, and that should determine cost,
not the other way around.

Senator John H. Chafee, Republican of Rhode

NORDHAGEN COURT REPORTING
BUTTE, MT - (406) 494-2083




10

11

12

13

14

15

16

17

18

19

20

21

22

23

8]
€3]

11

Island, has commented on the Superfund’s consideration of
cost, and I quote:

"The extent to which a particular

technology or solution is feasible or

practicable is not a function of cost. A

determinration," he says, "that a particular

solution is not practicable because it is

too expensive would be unlawful.n
So in devising a remedy for the Berkeley Pit, we must not
select the cheapest solution but the solution \aich will
maximize the protection of human health and the
environment. We need to protect a -- we need to adopt a
cleanup solution and then find the most cost-effective way
of achieving that.

Fifth and my final comment, the solution to the
Pit problem must show sensitivity to public input. As
processed, democracy demands that the public participate
in the formulation and execution of public policy. This
is particularly true in the case of each of agency
rule-making such as is exemplified by the decision-making
processes related to the Berkeley Pit. Such agency
rule-making is inherently undemocratic because the people
who are making the rules were not elected by the people,
and they are only very indirectly accountable to the
people. Rule-making is only legitimate in a democracy if
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the public has ample opportunities for meaningful
participation in the decision-making process, and
"meaningful participation" means that the public really
has an efficacious impact on the content of a Superfund
decision.

It is contrary to democratic practice to seek to
substitute the opinions of a few so-called "experts" for
public decision-making. The best environmental policy
decisions and outcomes are achieved through public
discussion and through public debate. The rez.,on for this
conclusion is that the answers to most environmental
policy questions, as to most public policy questions in
general, cannot be determined with the exactitude and the
certainty of a mathematical or scientific theorem.

Rather, the ansver to public policy questions exists in
the realm of the probable or the contigent. Given the
complexity of society and the complicated nature of most
environmental issues, no one individual, not even a
scientific expert, knows with absolute certainty what is
the best public policy. And, of course, there are
numerous examples of where the experts have been just
plain wrong.

Because of this contingency and complexity, the
best environmental policy answers are found through public
discussion and by having the so-called "expert" submit his
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or her conclusions to critical public scrutiny and
approval. The public has a right and a duty to subject
the opinions of so-called "experts" to intense criticism.
If an attempt is made to substitute completely the
opinions of the technical person for the opinions of the
public, neither the public interest nor the demands of
good public policy-making are being served. The final
Berkeley Pit decision must clearly demonstrate and show
not only that public input was heard but that it was
listened to, and that public input had some impact, that
it had some efficaciousness in arriving at the final
decision about how to deal with the Berkeley Pit. Thank
you.

CHATRMAN SOLOMON: Thank you. Albert Molignoni

and to be followed by Mr. Harrington.

BY-MR. MOLIGNONI: T2

Good evening, ladies and gentlemen. My name is
Albert Molignoni. That’s spelled M-0-L-I-G-N-O-N-I. I am
here this evening representing myself and also the County
water and Sewer District of Rocker, Montana. 1 have
several questions here I would like to read into the
record, and I will give a copy of my qunstions to the
reporter.

My issue has to do with the water rights of the
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State of Montana. My first question is: Was a water
right given to the PRPs to take over 5.5 cubic feet of
water per second or 2,468.4 gallons per minute of the
State of Montana’s ground water with or without the
approval of the state legislature?

Number 2: If the PRPs have the approval of the
state legislature for over this amount of ground water,
what was the beneficial use described to the state
legislature in order to obtain this permit?

Number 3: The Metal Mine Reclamation Act
(82-4-30 MCA) states:

"Recovery of damages for a water loss in

quantity and quality is provided for if an

investigation establishes that a hard rock
mining operation is responsible for the

loss. "

What I would like to know is: Is this a lump sum fine or
payment on the total amount of water that is being
contaminated or on the amount of water per year that is
being contaminated? Also, what would the amount of
damages be for 25 billion gallons or S0 billion gallons?

Number 4: How many years will the State of
Montana and the people of Butte-Silver Row have to live
with this very large amount of toxic water, 100 years,
1,000 years or forever?
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Five: How is this solution of creating a 50
billion gallon plus body of toxic water good for the State
of Montana or the people of Butte-Silver Bow? Is it only
the PRPs that will benefit from this solution?

Six: Is the State of Montana, the EPA, and the
PRPs aware of the fact that keeping the volume of toxic
water to 5 billion gallons in the Berkeley Pit, over 42
billion kilowatt hours of electric power per year could be
generated? This water could also irrigate over 6,000
acres of land with 12 inches of water per year.

The attached documents might show a better way
to solve the problem with the Berkeley Pit. Please enter
my questions and statements and documents into the record.
Thank you very much.

CHAIRMAN SOLOMON: Thank you. We will
acknowledge receipt of a packet of materials and they will
be entered into the record at this time.

Mr. Harrington to be followed by Ron Pelzmen.

BY-MR. HARRINGTON: T3

Thank you. Dan Harrington,
H-A-R-R-I-N-G-T-O-N. State Representative, District 68,
Butte.

To speak to the record, it has been 12 years
since the pumps were shut off that have started this
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emotion, the fact that the problems that are going to be
facing this county. We are faced with many serious
problems, and I hope that the plan that is being put forth
will take into account not only the health and welfare of
the community, but also the economic development of the
community. I think all of these things are so very, very
important that we have to recognize the fact.

There’s been many meetings held, there’s been
much said concerning what problems we are going to be
faced with. There have been many different thraries that
have been put forward over this period of time. 1 feel
that it is very, very important that this plan that is
being put forward and that it is studied very carefully
that each and every one of these groups, ARCO, and the
EPA, all of these people take into account the very
important facts as to what direction because the fate of
this community is at stake in this, and I would hope that
the study will continue on and that we will move for newer
and better ways in which we could implement the plan.
Thank you very much.

CHAIRMAN SOLOMON: Thank you, sir. Ron Pelzmen,
to be followed by Sandy "Trash".

Ron Pelzmen? Sandy, would you like to speak at
this time? Mr. Daily, you will be next. Sandy?

MS. STASH: My name is Sandy Stash.
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CHAIRMAN SOLOMON: I am sorry, I beg your
pardon.

SANDY STASH: It was a good slip, though.

BY~MS. STASH: T4

I represent ARCO. ARCO is one of the potential
responsible parties, the address is 307 East Park,
Anaconda, Montana. I am here this evening to speak in
support of the EPA proposed remedy, that being Alternative
67. ARCO believes that this remedy as chosen oy EPA and
the State of Montanta best represents the balance between
the Superfund criteria; namely, effectiveness, permanence,
and cost-effectiveness.

Something else I think that is noteworthy that
seems to be somewhat lost in the debate that’s gone on for
the last couple of months is that it’s perhaps the first
time in this community on the Superfund issues that you
see such agreement between all of the players: The
Environmental Protection Agency, the State of Montanta,
the Bureau of Mines, and two companies that will be askead
to pay for this cleanup, namely ARCO and Montana
Resources.

This is very noteworthy and I think very key
when you get that much expertise and that many parties in
total agreement on the remedy. Never before has this type

NORDHAGEN COURT REPORTING
BUTTE, MT - (406) 494-2083




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

18

of agreement been reached. On the specifics of the plan,
ARCO specifically supports the critical water level as
determined by the EPA and the State of Montana. Again, an
important factor I think sometimes lost in this discussion
is the critical water level includes ample design factors
to assure the people who live here that something will be
done at the Pit long before it is absolutely necessary.

In addition, this will be assured in that commitments will
be made and have been made to the agencies that the
situation at the Berkeley Pit will continue t- be
monitored very aggressively as it has been for the last
couple of years. In that any changes that would determine
a different critical water level being necessary could be
made.

Thirdly, there’s been much discussion and debate
on the use of technologies for the Berkeley Pit treatment.
There again, ARCO is in total agreement with the remedy as
specified by EPA and the State of Montana. Again, I think
something is lost in these discussions. The lime aeration
technology that was chosenr for this remedy is indeed an
innovative technology and is an innovative technology
developed here in Butte, Montana, at Montana Tech. Never
before has lime aeration been used in a cleanup treatment
with the types of volumes you are looking at.

I think secondly and very importantly for those
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who feel that other technologies would be more
appropriate, we suggest again as one of the parties who
will be asked to pay for this cleanup that those folks
need to provide to the responsible parties and to the
agencies proof, credible, scientific facts that show that
the technology they are purporting is both scientifically
sound ana 1t least as equally as cost-effective if not
more cost-effective than what is currently on the table.

We believe that in ten to twenty years that will
ensue before the large Berkeley Pit treatment plant needs
to be built, there will be ample time for additional
technology development. We look forward to the work of
the Resources Recovery Project located here in Butte,
Montana, to help us to develop a better or a modification
to the remedy that’s been chosen.

Fourthly and finally gets to the issue of sludge
disposal. Again, much debate on the subject. We would
suggest to EPA and the State of Montana in their final
decision~-making that the question of sludge disposal is
best left until the final design is done for the
technology for the final treatment and not try to be
determined right now. Thank you.

CHAIRMAN SOLOMON: Thank you very much, and
again, my apologies.

Mr. Daily to be followed by Dr. Hammen, next
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speaker,

BY-MR. DAILY: Ts
My name is Fritz Daily, D~A-I-L~Y, and I am a

state representative representing Butte in House District

No. 69. On May 30, 1990, I presented testimony on the

work plan that led up to this RI/FS that has now just been

‘completed. The testimony I gave back then, I think, is

even more pertinent touay than it was back then. After
carefully studying the RI/FS, attending numerc's meetings,
making numerous presentations, the only thing that I see
different today on this very date is the fact that the
water is now 110 feet deeper, and there is an additional 9
billion gallons of poison in the Berkeley Pit. That'’s the
only difference. |

The issue back then was the establishment of the
critical water level. The issue today is the
establishment of the critical water level. As is stated
in the work plan, the primary objective of the entire
RI/FS was to establish the critical Pit water level.
That'’s the primary objective of the entire RI/FS.
However, that critical water level was established and, I
might add, in closed-door negotiations between ARCO, EPA,
and the State of Montana before the RI/FS even started.
They established the critical water level without the
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benefit of the RI/FS. That’s unbelievable to me.

The critical water level was wrong then and it's
wrong now, and as Sandy just stated, it‘s the first time
really that all of the groups have agreed with this RI/FS,
but if you look back on the establishment of that critical
water level, all of the groups agreed then, too; and again
it was wrong then, it’s wrong now,

As most of you know that have heard people =--
that have heard me make a presentation, I like to use
analogies when I try to make a point or try tJ explain a
point. And a good analogy to use in this situation goes
back to our budget deficit, the budget deficit that this
country is now facing. And in 1963, John F. Kennedy
presented a budget to Congress that was out of balance by
only $10 million. Today, that budget -- we now have a
budget deficit of over $300 trillion and each and every
one of us in this room owes $17,000 toward that budget
deficit,

wWhen you deal with the Berkeley Pit and the
Butte mine flooding issue, as I stated a few minutes aqo,
the water is now 110 feet deeper-and it now contains 9
billion gallons more and that’s since May of 1990. The
Berkeley Pit actually, today, is 807 feet deep and it
contains 22 billion gallons of water, or the 22 billion
gallons of poison, however you want to look at it.
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I would like to place in the record two
resolutions that were introduced in the 1993 legislature.
The first resolution is a resolution which was drafted by
a committee, an environmental committee, in the Montana
legislature and does not contain one name of a
representative from Butte. The resolution was drafted
because of legislation that I presented that was supported
by the rest of the members of my delegation. And the
resolution deals with what we are talking about here
tonight. It deals with the flooding of the Bc¢ tkeley Pit
and it deals with the actions that were taken up to that
point by the Environmental Protection Agency. And if you
read this resolution, you can see that they were not very
happy with the actions of the Environmental Protection
Agency.

The other resolution is a resolution which X
sponsored which was cosponsored by all of the members of
the Butte/Anaconda Legislative Delegation or the entire
Southwestern Montana Legislative Delegation, and it
supports the new Waste Tech Center that has now been
located in Butte, Montana. I think that the only way this
problem is ever going to be solved is by some independent
third agency or some independent third body. I have
finally reached that conclusion. I do not believe that
ARCO and EPA are going to solve this problem. This
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problem is going to be solved by Metanetix, Montana
Technologies Company, or some other similar company.
That’s how it’s going to be solved.

We as a community, we as a state, have to
encourage as strongly as we possibly can that we support
new and innovative technologies and that we encourage
these people to continue working to solve this problem
because, ladies and gentlemen, believe me, that’s the only
way the problem is going to be solved. And I will offer
these two resolutions. I also have three ocher documents
that I would like to present and offer for the record, and
let me just first of all maybe just go over one of these,
And these are the problems that I see with the RI/FS as it
has been presented.

First of all, I think that the Record of
Decision, the decision that’s going to be made from this
information, is one of the very most important decisions
that will ever be made in Butte-Silver Bow. It may be the
very most important decision. The fate of our community,
as Representative Harrington has stated, the fate of our
community is at stake and it’s important that we get a
responsible solution to this problem. As I stated
earlier, the critical water level is too high and it was
not properly established. The solution that'’s been
proposed no matter what anyone says is the cheapest and
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not the best. There are way better technologies out there
if we would look at those technologies and try to use some
of those technologies. The best thing we can do as a
community without question is to figure out a way to mine
that water, take the resources from that water and, most
importantly, turn the water back to water. The most
valuable asset in the Berkeley Pit today, 1 believe, is
the water. The bedrock aquifer has been abandoned in this
RI/FS. That is not a good decision. That’s a decision
that’s going to affect us for many years to come.

The fate of the community, as I have stated here
tonight, as Representative Harrington has stated here
tonight, is truly placed in jeopardy as a result of this
RI/FS. I appreciate the opportunity to be here tonight.

I realize this is probably the last hearing that we’ll
have, I guess, on this critical important issue, and I
guess I would hope that as many people as possible would
step forward. And I know it’s difficult to do sometimes,
and I have a difficult time myself doing it, but it’s
really important that the EPA and ARCO and Montana
Resources and the Montana Department of Health, it’s
really important that they know how we, as a community,
feel. And I guess I would ask everyore to step forward
1f they could. I think that would be very beneficial.
Thank you.
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CHAIRMAN SOLOMON: Thank you and we will]
acknowledge those materials and place them in the record,
please.

Dr. Hammen to be followed by John Resing.
BY-MR. HAMMEN: Té

Thank you. My name is Dr. Richard F. Hammen,
H-A-M-M-E-N. I am the President of Chromatochem Inc.,
C-H~-R=-O~M-A-T-0-C-H-E-M, Incorporated. The address is
2837 Fort Missoula Road, Missoula, Montana, »9801.

Thank you for the chance, Mr. Chairman, of being
able to present or speak at this meeting. I represent a
company which has developed a technology that is
applicable to the cleanup of the Berkeley Pit. I would
like tco talk a li£tle bit about that technology and how it
interacts with respect to the Proposed Record of Decision
which will go down here this evening.

First of all, I would like to just state my
qualifications because I will make a couple of exceptions
to some of the scientific conclusions that are presentad
in the RI/FS that I have read. I -was a boy from Montana,
Southern University of Montana Professor, but I have been
educated at Stanford University, PhD at the University of
Wisconsin, post-doctoral scholarship at UCLA, employment
at Stanford Research Institute and California Institute of
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Technology Jet Propulsion Laboratory. After that, I
founded Chromatochem and moved the company to Montana with
encouragement from funding by the State of Montanta
Science and Technology, Montana State Science and
Technology Alliance, which is in the business of investing
in and encouraging the development of new high-technology
companies.

In January of 1991, Chromatochem submitted a
proposal to EPA to use our technology for a study of
treatment of Berkeley Pit water with the object ve of
recovering the water with purity that exceed Rule Book
Standards and recovering the metals in a form that is
applicable or éppropriate for processing and selling these
metals into the commercial marketplace and not presenting
the metals as a sludge. This project was funded by the
EPA, and I would like to enter into the record a paper
titled, "Acid Mine Water Processing and Metal Recovery by
Fast Solid Phase Extraction®, that was published in
January of 1993, Mine Engineering Research.

In addition to that paper which has been
published, I have given numerous talks nationally and also
in Butte regarding this technology and its application to
acid mine water treatment, and this fall I will be
chairing a session at the National American Chemical
Society meeting -- the American Chemical Society meeting
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in Atlanta, discussing innovative technologies for
hazardous waste treatment. This technology has been
granted a US patent which was issued in August of 1993, so
the technology has been acknowledged by the federal patent
offices as being good.

At present, the company has made a proposal to
the Resource Recovery Project that MSE is sponsoring under
Department of Energy dollars. We have done this proposal
or made this proposal in conjunction with a company called
the International Technology Corporation whicn is one of
the leading hazardous waste cleanup technology companies
in the country and is presently involved in some rather
large contracts at Hanford Superfund site totaling 200
million and another one for 400 million. They are
partners in this program and we have recently been
notified by the Department of Energy that we are still in
the running or we are among the finalists in this
competition for a technology demonstration project that
will take Berkeley Pit water, extract the metals, present
them as concentrate in forms appropriate for sale into the
commercial market, and have an objective of having water
which will exceed drinking water standards.

That’s a bit of the background of what we have
done with Chromatochem. What I would like to do is turn
to a section of the RI/FS and it is Section 5.1.10 titled,
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"Chelation Chromatography®". In this review, the PRPs
sponsored an analysis of technologies which are available
for treatment of acid mine water. Chelation
Chromatography is a phrase which I developed and I first
coined and brought into the world, but it describes the
type of separations process which is also being sold in
the marketplace by competitors of Chromatochem Company
such as Dow and Roman Hause. It is a recognized
technology, generically, and Chromatochem’s patent is
recognition of an improvement of this teci..aology in its
cost-effectiveness and the cleanliness of the water it
produces. I would like to read some lines from this
statement in the RI/FS and enter into the record of this
meeting some corrections that I would like to make in it.

Paragraph 2 of Section 5.1.10 states: "Recent
research efforts have successfully conducted laboratory
scales tests on new synthetic resins to improve the
selectivity of the resins." Jones and Grinstead, 1977.
1977 was 27 years ago. These are not recent results which
were reported or discussed in this analysis of new
technology.

The statement goes on: "However, the new
process has not been demonstrated successfully on a pilot
or full-scale basis." That sentence is incorrect., Roman
Hause and Dow chelating resins are deployed for treating
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millions of gallons of water everyday as a well-known
process.

» Now, it goes on. Let me draw your attention to
Paragraph 3. It says: "Effectiveness, Chelation
Chromatography has been tested in limited pilot skill
applications." Preliminary data indicate that this method
of ion absorption is not quantitative, i.e., repeatable
over time.

I refer to the paper I have submitted to the
record that shows this process was demonstrated to be
repeatable over time of 1500 cycles of use. Development
subsequent to the publication of that paper have increased
the stability and reproduced stability in that product and
that process.

The second sentence of Paragraph 3 states:
"Preliminary data also appeared to indicate a degradation
of a thin film of chelating aging over time." That
sentence is incorrect in that we demonstrate that after
this 1500 cycles of use, that over 80 percent of the
original material’s capacity still remains, so that the
Chelation Chromatography is not material or process which
is sensitive to changes or process variations. It goes on
to state: “Therefore, based on its early phase of
development, Chelation Chromatography has been removed
from further consideration." And that is the conclusion.
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Now it says: "Chelation Chromatography is
implementable on a technical basis using conventional
cénstrusion methods," Correct. "It has not been proven
on large scale operation and is not technically feasible
for treating 1.5 to 2.3 million gallons per day of waste
water during remedial action." Incorrect. Chelation
Chromatography is in use with other commercial resins on
project of that scale and we have proposals outstanding
for treatment processes that are in the tens of millions
of gallons per day in size. It is a scalable iechnology.
Those are the changes that I would like -- excuse me. I
have other corrections, too, and I am not done on this.

The final paragraph titled "Cost" says:
"Implementation of this process technology would require
relatively moderate to high capital costs." That is
incorrect. The capital costs of Chelation Chromatography
system deployed for Berkeley Pit water cleanup to the
drinking water stage of recovery of the metals is less
than any of the capital costs in any of the plans
presented in the RI/FS except for the No Action Plan, I
don’t know what the cost of the No Action Plan is. ONM
costs are not estimated because reliability and durability
of this technology has not been established.

I would like to annotate that by saying that
although our papers, our work, has been presented and is

NORDHAGEN COURT REPORTING
BUTTE, MT - (406) 494-2083




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

31

known and published, we were not contacted by any of the
PRPs or by the consulting groups for questioning or
further information with respect to this. I would like to
further remark, again, that this technology was
demonstrated with the use of Environmental Protection
Agency funds, and apparently the EPA has not used its own
internal data or even noticed its own internal data in its
recommendations.

That ends my comments with respect to the
written remarks about technology that our compuny has
developed. In approximately 6 months this technology will
be demonstrated on a pilot scale and I think that, again,
I would like to state that there are two issues that are
important: One is the issue that industry’s remarks are
that treatment to high standards of purity in water to the
levels of low parts per billion is exceedingly expensive
and therefore cost-prohibitive.

Being in industry, I agree that no
cost-prohibitive measures should be included or should be
considered seriously. This technology is capable of
treating water to nondetectable levels of copper,
manganese, zinc, and arsenic. I therefore ask that the
proposed plan be rejected at this time because it has not
considered adequately this new technology and it is quite
likely that it has not appropriately or adequately
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considered other technologies which would work in
conjunction with any modern process that would treat this
water. The process of precipitation and aeration is very,
very old technology and I think that some changes have
been made, and the city of Butte deserves better treatment
of its water and its resources in its future.

I request that the EPA consider the data that
have come from our sponsor grants -- three more minutes --
and I request that in light of the new data which is being
entered into the record at this hearing that t.ie proposed
plan of action be reconsidered.

I have some questions to enter into the record.
The first question is: Did the Environmental Protection
Agency in any fashion review the accuracy or the validity
of the comments about modern water treatment technology
which were made in this report? If it did, then what
happened to the analysis of Chelation Chromatography?

The second question that I have is, relates to
the issue of costs on this matter: Chelation
Chromatography is a low-cost solution because it provides
marketable metals, it provides drinking quality or better
water. Will ARCO accept or entertain a zero cost
treatment for cleanup alternative?

Thank you very much.

CHAIRMAN SOLOMON: Thank you, sir,
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John Resing?
You will submit written materials. Thank you.
I.W, Devoe to be followed by Jon Sesso.
BY-DR. DEVOE: T7
My name is Dr. Irving W. Devoe. I live at 1104
Broadway in Butte. I, too, will state my qualifications.
I have a doctorate from the University of Oregon Medical
School, I have been an Associate Research Scientist at the
Atomic Energy Commissions Laboratories in Illiiois, I was
Professor and Chairman of the Department of Microbiology
and Immunclogy of Infectious Diseases at McGill University
in Montreal, and I have since been head of three
corporations, the current one being Metanetix Corporation,
headquartered here in Butte, Montana. I am here to '
protest and object to the accepted remedy for the Berkeley
Pit, That is a precipitation technology for metals which
are sludged and put into landfills of one kind or another.
I have in my hand a paper entitled, "The
Precipitation of Copper from Mine Water in the Butte
District." This is a paper from the office of William
Clark and it’s dated 1902, and in fact this is the United
States patent on that process dated June 10, 1902, Now I
didn’t bring the other one tonight which is also a paper
by the same company, this is the Anaconda Company, 1941,
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in which it’s suggested that the metals be sludged and
converted into carbonates with lime. This happens to be
calcium hydroxide used here, a quicklime. The second one
refers to liming the metals in the Pit and, of course,
these are for collections of metals commercially and they
are to go into the smelter.

But this is not a new technology, and in fact
this paper has to skirt around some other patents prior to
this of the same technology. Dr., Hammen has just talked
about Chelation Chromatography. I didn’t coia that term,
but he knows that in this field I go back a ways myself.
But we don’t -~ neither one of us go back as far as
microbes do because all living cells use chelation
technology to handle metals. And the Metanetix technology
is a technology that’s been developing since 1980. We
hold 19 patents in the chelation area, we hold § patents
in the engineering area, and we have 7 patents pending,
some of them that actually pertain to the Berkeley Pit
water.

This technelogy now has $35.5 million behind it
in its development., We are here 'in Butte on a commercial
operation to take metals from the mine water and the Pit
and convert these to metal products. These products have
been developed since we have been here in Butte over the
last year, we have arrangements to move these products, we
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have negotiated in the last or have started negotiations
in the last week for rail facilities to be available to
our company to ship the products. We now, on our first
scale of this operation, are processing more than 500,000
gallons a day, not too far from the million that has been
mentioned.

This technology has been tested by =~ I should
say, first of all, the technology started using a clearing
radioactive metals from water, Cesium 137, Cobalt 60,
Strontium 90, plutonium, uranium, and others. It was
tested by the Batelle Laboratory for plutonium, it was
tested by the Dutch Independent Laboratories, it was
tested by Bateman Corporation, Edward L. Bateman from
South Africa. 1It'’s been tested independently by the Nalco
Corporation, it just spent 10 and a half ~- or 11 months
and $10.5 million being tested in Canada for cleaning of
harbor sediments. The US-EPA came in, reviewed the study
and a publication is now out from the US-EPA, November
1993, saying that this technology successfully cleaned
contaminated soil from heavy metals, soil from a lead
smelter removing the lead, the harbor bottom sediments,
sewage sludge, and sewage sludge hash. The technology is
now removing the metals from the Berkeley Pit water and
the mines. We are pumping it out of the Kelley Mine at
the present time.
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It has been stated »y the first speaker that the
best technology will not only clean up the water, it will
reduce the waste and be a permanent solution. The
Metanetix technology has no waste. It uses all of the
metals that it retrieves for products and it cleans the
water and puts out clean water. This technology, as well
as that of Dr. Hammen’s, was also not considered by ARCO
and in fact was rejected by ARCO,

In summary, I would like to protest as a citizen
and also as a resident of Butte and also as a head of a
company here in Butte that the wrong technology has been
chosen and the wrong solution has been chosen both by the
EPA and ARCO.- Thank you.

CHAIRMAN SOLOMON: Jon Sesso to be followed by
Mary Kay Craig, next speaker. ’

MR. LYNCH: I might begin by clarifying I am not
Jon Sesso.

CHAIRMAN SOLOMON; And also, Mr. Lynch, would
you please spell your name for the court reporter.

BY-MR. LYNCH: T3

I will, My name is Jack Lynch, L~Y-N-C-H, and I
am Chief Executive of Butte-Silver Bow. Mr. Sesso signed
in as I was unavailable at .he time this hearing started,
and again I wouldn‘t be here.
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Basically, I would like to go over three
positions that the local government has taken relative to
the preferred alternative being proposed by the EPA for
the Berkeley Pit and mine of Flooding Operable Units.

What we undertook to do in this instance had a unique
approach to it that we scheduled our own public hearings
on this preferred alternative and we conducted those
public hearings with the Council of Commissioners over the
past several weeks and concluded in a formal public
hearing last week. And what the local government has done
as a result of that public input, and we did receive a
great deal of public input that covers all of the
possibilities of the spectrum, is that the local
government has gone on record, I guess, with a lot of
reservation and concern about the preferred alternative,
but also in support of some modifications to the preferred
alternative that the local government might find more
acceptable as they relate to the preferred alternatives as
it addresses the problem with the Berkeley Pit.

I think that this is the first time in a
preferred alternative when the local government has gone
to the extent of conducting our own public hearings to
receive input to forward to the EPA, and I think it’s the
first time in any of the Superfund-related items that we
have dealt with in this community that the local
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government has formally gone on record and has drafted a
resolution that sets forth their comments relative to the
preferred alternative.

There are four main issues that the local
government would like to address. First of all, the
Berkeley Pit mine flooding is a unique problem that will
require unique and creative solutions both in technology
and in the implementation of the administrative processes.
Business as usual will not solve the problem and to render
in the innovative solutions is the critical community
problem. Butte-Silver Bow local government, through its
Chief Executive and Council of Commissioners, have
submitted the following comments on the Berkeley Pit
Remedial Investigation/Feasibility Study and the proposed
plan in the hopes of fostering the motivation and
creativity needed to meet the concerns of the citizens of
Butte~Silver Bow.

Number 1: Assurances on the scheduling of the
construction of the plant. The proposed plans should
document a firm schedule about the conservative trigger
point to plant construction to provide greater assurances
that the critical water level is never approached.

Second, enhanced monitoring in public education.
The County proposes the immediate installation of two new
wells southeast of the Berkeley Pit and one of the
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monitoring wells will function near the east Continental
Pit, coupled with the comprehensive education program,
will ensure that information is disseminated regularly in
terms clearly understood by the average citizen. Also
needed is a clear process on how the data from this RI/FS
will be updated, particularly if any new data indicates
any impact on the environment or human health thus
triggering changes in “he preferred plan.

Number 3 relates to innovative technology which
the county has termed "Call to Action", The Record of
Decision should require the use of innovative technologies
to supplement or replace the hydroxide plans and ensure
that the best available proven technology is used at the
time of implementation, thus avoiding problems with
hydroxide precipitation such as the sludge disposal at the
Pit or at a newly created depository that the future
contamination that could result from leaving billions of
gallons of contaminated wacer in the Pit, the loss of the
ore body, an enormous economic resource made in the
long-term community liability if the sludge is redeposited
in that ore body. .

The EPA should create a partnership with the
PRPs and set the county and the county -- to set a firm
goal to develop a comparable raemedy with equal

effectiveness that is sensitive to cost. We also make

NORDHAGEN COURT REPORTING
BUTTE, MT - (406) 494-2083




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

40

note to waive the requirement to restore the bedrock
aquifer. Butte-Silver Bow must be ensured that there is
né linkage between waive or righting of this contaminated
bedrock aquifer of the Pit and other aquifers along the
Clark Fork Basin.

We will, before the prior deadline, submit both
the four priority points to the government along with
documents in detail why this position was implemented
along with the formal resolution from the Council of
Commissioners to our Congressional Delegation and to the
Environmental Protection Agency. And we will see that '
these are available for credit.

We have gone to great extremes, the Government
has found themselves in a very difficult position. We
have to balance both the criteria under which the EPA must
operate along with what we consider an extreme social and
economical impact that this might have on the community.
With all formal documentation and comments of the
government resolution will be submitted and admitted in
written form. Thank you.

CHAIRMAN SOLOMON: Mary Kay Craig to be followed

by Bill Macgregor.
BY-MARY KAY CRAIG: ro9
My name is Mary Kay Craig, C-R~A-I-G. I live at
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715 West Park in Butte. My qualifications are that I am a
Butte kid and I am a Butte native. I live here and T
expect to live here for the rest of my life, I am the
upper river field representative for the Clark Fork Pend
Oreille Coalition. The coalition is a nonprofit,
nonpartisan membership-supported public interest group
with a mission to protect and restore the water quality in
the Clark Fork River watershed.

My dad taught me that the headwaters of the
Clark Fork River was here in Butte, Silver Bow Creek, not
at Warm Springs Ponds. 8ilver Bow Creek starts in the
mountains northeast of Butte and it runs through the
valley, at least it did until that portion of the creek
was renamed Metro Storm Drain, perhaps for those who hope
not to have to clean it up.

Nonetheless, my dad said someday perhaps it
would be cleaned up so kids could play in it like kids do
in other towns that have creeks running through them.
Instead, Silver Bow creek now runs into the Yankee Doodle
Tailings Dam. Water from there and from leach pads enters
the Berkeley Pit as groundwater or as Horseshoe Bend
water. EPA's preferred plan would divert the water from
the Horshoe Bend away from the Pit, but that won’t be
cleaned for our use for many, many years, Once in the
Pit, EPA and ARCO say the toxic water cannot leave. It is
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true Silver Bow Creek, Metro Storm Drain is mostly dry
through town, but that does not mean the water is not
leaving. Berkeley Pit water can leave the Pit. And
contrary to what EPA and ARCO tell us, there is strong
empirical evidence that it is leaving the Pit system. You
don’t need a hydrology degree to understand that it would
not have been possible for the Anaconda Company to dewater
the mines and the Pit if water could not move through the
bedrock aquifer.

After a $10 million study done over 10 years,
ARCO and EPA rely on theories and their opinions in
stating that water isn‘t leaving. They do not know what
is happening at depth, no one knows for sure. Their
preferred plan for the Pit and mine flooding is based on
hydrology theory and guesses, not facts. The fact is:
Bedrock aquifer water is entering Silver Bow Creek at the
west end of town where the bedrock rises to the surface,
We know this is true because Silver Bow Creek has a
gaining stream at that point. The State Department of
Health and Environmental Science Superfund manager for the
Pit mine flooding operable unit said last Thursday night
at a meeting that the water entering the creek from the
bedrock is poor-quality water.

why is that poor-quality water allowed to enter
the creek just below the Colorade tailings? This is not
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even discussed in the mine flooding remedial
investigation. It has surely contaminated mine flooding
operable unit waters, but appears to have becen ignored.
If the Pit water is allowed to rise higher, we will see =--
will we see, question, will we see an increase in the
amount of water entering the creek from the bedrock
aquifer? Obviously. Monitoring, wells should have been
part of the remedial investigation, not specified as part
of the remedy. The remedy would address contamination
after the fact, not preventive.

The preferred ban allows the the travona water
to go as high as 5,435 feet in elevation. 1It'’s at 5,427
now before it is pumped. That water may also contribute
to the poor quality entering Silver Bow Creek from the
bedrock aquifer, particularly since where it is pumped is
25 feet higher than where the creek becomes a gaining
stream. EPA must lower the level at which that water is
pumped. Also regarding Silver Bow water, arsenic and iron
currently exceed water guality standards after dilution at
the Metro Sewer Plant. EPA and the State must insist in
the Record of Decision on meeting the applicable standard
instead of creating early precedents for waiving legal
requirements.

Regarding the 25 billion gallons of toxic water
now captured in the Berkeley Pit which would be 56 billion
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before any is cleaned and discharged to the creek about 28
vears from now under the preferred plan, to what
beneficial use is that water being applied? There is a
fixed amount of water on this earth. Why could 56 billion
gallons be tied up in perpetuity? That is what this
preferred remedy would do and that is unacceptable. I
have heard many concerns of the community in attending
meetings over the past couple of years, reasons that they
do not favor this plan including legal, technical, cost,
environmental, economic, and social issues.

Cost issues: The people of Butte expected EPA
to require the water level in the Pit be lowered. Because
of cost alone, EPA said they did not consider that a
potential remedy. Where did EPA come up with the $60
million lid they have established for this cleanup? A
cleanup for perpetuity. Miners tell us that that is what
it cost to put pumps into the Kelley Mine Shaft twenty
years ago. It just does not appear to be adequate.

People would have preferred EPA take a business approach
and ask: What needs to be done and what is the most
efficient way to do it? Because of cost, EPA did not
consider condensation or other newer technologies that
could be made available soon. People think that metals
recovery should be considered as an offset to the cost of
good cleanup. Also, people wonder why ARCO should not be
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required to put up the money up front instead of relying
on their self-insurance status. 1In this town we have
heard of perpetual care before and from a very trustworthy
and well-intentioned source, yet it fell through. We
don’t want to have to trust ARCO for perpetual cure of the
Berkeley Pit forever.

Legally, people aren’t real happy that EPA is
getting rid of the threat of release of contamination from
the Pit -- EPA is not getting rid of the threat of release
of the contamination from the Pit. That’s whe* we thought
their job was. Under this plan, the threat will remain in
perpetuity. The law says EPA should reduce mobility,
toxicity, volume, of contamination. Folks wonder, how
come the volume of contaminated water can be allowed to
double in the Pit before any is cleaned? It creates more
toxicity as well and it increases probability of mobility
through fractures in the bedrock as it mobilizes upward
through this plan, all the way to 5,410 feet. People
don’t know why Butte should not be treated as well as
other towns where contaminated water is cleaned up for
their use. The idea of writing off the bedrock aquifer,
setting a precedent for mining site, is not acceptable.

An aquifer is a vessel, a dish that holds water.
The water is the product. We need more water in this
valley. We could have it if the contaminated water were
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pumped and cleaned. To come to its opinions and preferred
remedy, EPA and ARCO did what is called "modeling" of
underground water flows. 1In these, they assume a constant
head pressure. Scientists tell us that such an assumption
would allow one to create any result they desired. EPA
must review their modeling and dismiss conclusions from
it.

People are worried about induced infiltration
where contaminated water from the Hill or in the Pit could
travel south and contaminate wells. People hop. that the
existence of contact between Butte-Silver Bow County and
ARCO for post Superfund well bans isn’t being considered
by EPA and preferring to let the Pit fill. People worry
that putting off cleaning Pit water for up to 28 years
doesn’t affect the ability to get other sites cleaned up
soon; for example, stream bed sediments in Silver Bow
Creek. Regarding innovative technology and timing, EPA
should go forward from today, not backward from the year
2022. Here is a plan that most of Butte would likely find
acceptable, Butte-Silver Bow County has asked EPA to find
research dollars in their S-I-T-E, Site Program, or
another of their research programs. It could be used to
help come up with newer cost-effective technologies,

If these dollars could be added to those
provided by the Department of Energy in its funding of the
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Resources Recovery Project of Montana Technologies Company
in Butte, it would mean more technologies could be tested
in a shorter period of time. One idea is to have the
project send cut a call internationally for new
technologies. Let competition and market forces prevail.
Companies wanting a piece of the mineral’s pie in Butte
could get investors to help test their ideas. Others
could take a chance that MSE would choose their’s to test.
Within two to three years MSE could specify 1, 2, or 3
cleanup processes and have them go into pilot 1runs. EPA
could require that within the following five years, a
pumping plant be designed and constructed. By the end of
the total of seven or eight years, we could have clean
water running down Silver Bow Creek.

Young people are wondering about future shock,
They are not happy to hear EPA and ARCO want to put off
cleanup of Pit water until it nears the full mark. Future
generations are going to be saddled with maintaining a
pumping and treatment facllity in perpetuity under any
plan. The least we can do is get the remedy in place now,
not shove that off to them as well.

The EPA/ARCO plan doesn’t adequately consider
the fact that this country has only been around 200 years.
It doesn’t consider the possibility of a future economic
cdepression that might take dollars away from maintaining
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the Pit at its full sign. It doesn’t consider the
possibility of social upheaval or war. It doesn’t appear
to have adequate fail-safes built in case of a breakdown
of the nuts-and-bolts plants that would have to be
maintained forever.

It doesn’t look at the worst case scenario, in
case of an earthquake. It doesn’t look at what it is
doing to property values in Butte today, and especially
near the Pit. It doesn’t seem to care about short-term
adversities such as doubling contamination, ar.l it doesn’t
leave room for entertaining holistic approaches to Pit
cleanup, approaches that could provide many benefits to
the community. What it does do is attempt to control
contaminants, not clean them up. What it does do is give
ARCO the least costly option, one that the next generation
of ARCO and EPA employees and Butte-Silver Bow citizens
would have to address, not today’s folks who have studied
the site.

Butte folks just don’t think that’s fair. The
people of Butte need to be heard by EPA, not ignored. We
obtained over 2,000 signatures in-just three days’ effort
at K=-Mart and others have come flying in. We have got
over 3,000 signatures on a petition where the Butte people
are asking EPA to loweyr the level of the Berkeley Pit and
take action now for cleaning it up.
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It is noteworthy that this is the first time
this community has come forward in great numbers and in
strong agreement on an environmental, social, economic
issue: The Berkeley Pit and mine flooding preferred plan.
The people of Butte are saying that the preferred plan is
not acceptable and that it should be rejected, Thank you.

CHAIRMAN SOLOMON: Thank you.

Bill Macgregor and to be followed by Edus
Giavomin.

BY-MR. MACGREGOR: T10

My name is Bill Macgreqgor that js
M-A-C~G~R~E~G~0-R, and I am the Technical Assistance Grant
Coordinator for CTEC. I would like to read this evening a
letter I have written to Russ Forba, Remedial Project
Manager, as my official comments not on behalf of CTEC,
but on behalf of myself as someone who has followed this
process for the last five years as a citizen of Butte.

I run a small train of pedigrees as some of the
predecessors here. My doctorate is in words, not in
science, and my view of the problem is as a semantics
problem at least as much as a technology problem. At the
last meeting of the Citizens Technical Environmental
Committee on April 21, I eluded to a term that scoms
appropriate to the situation we find ourselves in now. [
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would like to recapitulate that term and briefly explain
how it embodies the current predicament faced by all of us
involved in contributing our energies to helping solve the
problems of the Mine Flooding Operable Unit at
Butte~Silver Bow Creek Superfund site,

The writer, Paul Dickson, coined the term, the
verb, "to Neckar", N-E-C~K-A-R, to identify a phenomenon
he says describes one aspect of life in the last quarter
of the 20th century. To neckar: To test or try something
in such a way as to invite disaster; as in, "he neckared
the brakes on his new Ford by racing up close to a brick
wall and then slamming down on the pedal at the last
moment."

The term comes from the river of the same name
in West Germany where the prime example of modern
neckarism took place in 1979. The US Army helped German
authorities test a new bridge spanning the river by
driving 34 of its heaviest fully manned M60 tanks onto the
structure. It sagged, but did not collapse. 1I have a
photo of 34 tanks on a bridge crossing the Neckar River.
They are still there. The attached page shows the photo
of that moment which no doubt represents a moment of pride
for certain German civil engineers and immnense relief for
the commander of that column of tanks.

Like Dickson, I am a student and an engineer of
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words, not of concrete, stone, steel, water and
engineering. The source of alarm I felt for the five
yéars I have followed EPA‘s work toward a solution of the
Berkeley Pit Mine Flooding Operable Unit is in the
semantics used by the agencies who are charged with
protection of the health of this community and its
environment.

EPA’s definition of the problem and its solution
have always centered on the notion of a Critical Water
Level. In fact, this assumption has become suv ingrained
that it has received the great honor of being added to
EPA’s list of acronyms, the Critical Water Level; that’s
the CWL.

What’s always bothered me about the CWL as it is
now known is not the precise level. Representative Daily
and others have always argued about where ought to be, but
that’s not my issue. My issue has always been that EPA’s
reliance on what it calls a "critical water level" is a
perfect case of neckaring Butte’s future. What I mean by
that is that the solution of the problem of the rising
water in the mine system beneath Butte has been to play
footsie with disaster, even at the semantic level.

The argument that EPA can’t erforce control of
the water without showing probability of its release into
the environment is shallow at best, and at worst shows
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cynical disregard for the opposite argument which says
that without such control, the release of contaminated
water is certain to occur. Both of those are admitted
positions but the second one is disregarded. Facing the
absolute certainty of such eventual releases into the
environment if no action is taken, the community is left
to wonder what kind of solution is it that tells us to
wait until the situation is approaching a crisis stage
that is in critical, crisis stage before action will be
taken. And then the action proposed involves perpetual
effort and expense such that mining which has always been
Butte’s pride is destined to become its curse.

I h&ve two tangible requests to make at this
final moment in the public comment period at this
opportunity. First is very simple: A semantic request,
and it may sound trivial to some, but I am serious., If
the water level EPA has set is indeed safe for Butte and
all the communities downstream, say that. Stop calling it
the "critical water level" and call it instead the "safe
water level" and we will hold you to that promise. That
way when somebody asks me about EPA’s goal for Butte
cleanup operations, 1 can say, "To Keep us safe," instead
of, "To keep us in perpetual crisis."

Second, a common sense but technical request:
Beyond controlling Horseshoe Bend water as part of a
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inflow control regime, please consider long~term options
for dewatering upstream of the contaminated ground water,
rerouting everything possible and reducing the need for
perpetual treatment. If stasis in the mine flooding can
be achieved at an earlier date without the need for
long—-term treatment and attendant sludge generation, or
any other expensive, long-term treatment needs, everyone
wins., Cleanup costs drop exponentially, water otherwise
destined to join the contaminated reservoir -- I should
say clean water is kept clean and usable -- anc we will
all be able to point with pride to the solution when our
grandchildren and our great grandchildren ask us about the
world we have left them here in this area.

Intercept the water before it gets to the
contaminated areas on the hill. Reduce its rate of
filling to next to nothing. Avoid the need for treatment
altogether. Is this too simple or too low-cost a solution
to be considered? At the very least, avoid the kind of
disaster-orientation scenarios that seem to motivate so
much to have Federal Government’s actions. Don‘t let your
proposed plan -~ don’t let your proposed plan neckar
Butte’s future. Thank you.

CHAIRMAN SOLOMON: Thank you, Dr. Macgregor.
Edus Giavomin, next speaker.

EDUS GIAVOMIN: I think I made a mistake. I
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signed a paper that was out on the table, and is that
where we were to sign up to speak?
CHAIRMAN SOLCMON: That's what that was for.
EDUS GIAVOMIN: I didn’t know that. I thought
it was was here attending this meeting. I am sorry, but I

would like to say something.

BY-MS. GIAVOMIN: T 11

I am a native of Portland, Oregon, and arrived
here in Butte in 1980, and I tend to stay her . My
children are here, my grandchildren are here, and I hope
ny great grandchildren will be here. And I remember my
grandmother in 1898 when sﬁe walked the streets of Butte
with her tambourine and she was a Salvation Army Lady and
she sang songs and she said you could make more money in
the bars singing because there were a lot of bars in
Butte, Montana, and you could fill your tambourine or
whatever to take it back to the Salvation Army. She told
my mother and I remember stories about Montana and, of
course, this area of Butte and how beautiful it was, how
beautiful Montana was in the Deer ‘Lodge Valley and the
clean, clean water. And I would like to thank everyone
who is here who has attended and the tpeakers have been
wonderful. I hope that all of this attention will be --
somebody will listen and we will be able to do that for
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our future generations here in Butte, Montana. Thank you.

CHAIRMAN SOLOMON: Thank you. 1Is there anyone
else who wishes to speak at this time?

MR. RESING: Yes. I am John Resing,
representing Chromatochem.

CHAIRMAN SOLOMON: Spell your last name.

MR. RESING: R-E-S-I-N-G, J-O-H-N.

BY~MR. RESING: T 12

Chromatochem does not have the fina' draft of
the local government stating their position. I am working
from a draft dated March 21, 1994, and I have no
information that there’s any subsequent difference
included. We specifically want to draw attention to the
Call for Action on innovative technologies in Paragraph
3.1 in which the local government takes a position that
the RI/FS is defective because the remedial technologies
were not considered in combinations. It is a preordained
result for the analysis to have been made in the manner as
reflected in that draft document.

Nobody asserts that reverse osmosis technology
is an appropriate technology for the level of
contamination of the Berkeley Pit water as the first stage
of an overall treatment solution; however, it might well
have a role to play in the final step of a process that
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solves the problem.

Second paragraph, 3.2: The selected technology
is at odds with metals recovery. Again, what we see here
is the heavy metals being turned intc a sludge which does
not solve the problem, it just relocates the problem to a
new location. The hydroxide precipitation technology has
been described very eloquently as an old technology
notwithstanding any claims for newness that have been
made.

Paragraph 3.3: The sludge disposal r:t in the
Pit, the County has accurately described in that paragraph
the chemistry that prevails; that chemistry should be
apparent. Anybody that’s had a couple of college level
classes in chemistry, it is ludicrous the position that is
being taken in the preferred alternative to perpetuate and
increase the problem instead of solving the problem. And
I guess the question for the EPA is: How can a solution
which increases the problem be lawful?

Paragraph 4: A better analysis of the non-Pit
Sludge Repository Options. We obviously acknowledge this
argument and want to point out that the technology
described by Dr. Devoe as well as the technology described
by Dr. Hammen produced no sludges. It is not necessary to
think about sludges anymore, ladies and gentlemen.

3.5 deals with the loss of the ore body for
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future generations, the point that was made that this an
economic resources. The phrase was used “to mine the
water®. That is what the technologies that have been
developed in the period in which the authors of this
study, I guess were absent without leave since they seen
to have quit in 1977. The essential report to make is
that MSE and the Resources Recovery Program issued a
worldwide RFP, went out to more than 200 companies in all
major industrial nations of the world. There were over 32
responses to that RFP. The decision process nurrowed that
32 group down to 10. The final selection process is
underway right now. Those proof of technology on actual
Berkeley Pit water at treatment-scale levels could be
occurring as early as September of this year,

And I gquess the question would be again: Why is
this Record of Decision not defective if the authors of
the Record of Decision did not survey the same kinds of
available technologies and offer the opportunity to
demonstrate what really can be achieved? What we see in
reading that study is a paper thinking, reading,
speculating, and really, skewing the process to reach a
preordained solution as has been referred to many times.

our previous speaker, Dr. Macgregor, I thought
was very noteworthy in pointing out that the semantic
analytical framework that has been adopted from bay One
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apparently is there isn’t any way to solve the-problems,
so let’s put it off at the least cost. Again,
Chromatochem would challenge a decision to proceed with
the preferred technologies here in the absence of proof
that these alternative technologies here and now, not to
be developed in ten years, but here and now, are not
lesser cost that creates water, that could be used for
drinking purposes, let alone agricultural purposes or any
other community needs. The Pit and the ore represents
there is an economic benefit and it can be min~d. Thank
you,

CHAIRMAN SOLOMON: Thank you. Is there anyone

else who wishes to comment at this time?

BY-MR. KEANE: T 13

My name is Jim Keane, K-E-A-N-E, I live at 2131
Wall Street located south of the Berkeley Pit. It is
important to recognize the parties here, we have spent
years and years doing this. On April 24, 1982, ARCO
committed the crime against this community of shutting off
the pumps in Butte. Each of us as citizens of the United
States are guaranteed to be held accountable for things we
do with malice and forethought if it causes a problem to
someone else.

In 1982, ARCO, with malice and forethought, shut
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the pumps off. What would have happened if they didn’t do
that? They could have been doing what these gentlemen are
talking about for the past twelve years by mining the
water which they have done from the early parts of this
century. But they chose to walk away from the underground
mines by closing the pumps off.

After that time, we got into the Superfund laws,
which they were held accountable. Our people, our judges
and protectors in this society are the agencies that
protect us from people who do deeds with malice and
forethought. In this case, it’s the EPA. ARCO has
committed environmental murder to this community. EPA is
responsible to this country to stop that. The issue is:
why should they be negotiating with ARCO to allow them the
least possible cost when ARCO has chosen that course
itself? 1It’s time that the Environmental Protection
Agency turned to the opinions of the public, not take the
resources of ARCO studies and accept them, not negotiate
away our future, not negotiate away our environment, not
say that we are going to double what the Pit is,
everything is going to be okay. -

The judge here is the EPA, the person who
committed the crime is ARCO, and we are the victims. This
must be stopped and the resources available to correct
this. Why continue to harm the environment? Let’s get on
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with the problem of doing what cur forefathers did and
mine millions and millions of dollars from this community
which raised our children, which built the schools, which
created a healthy working environment and good wages. We
can go back to that, but we can’t do it by dumping sludge
in the Pit. Let’s protect the environment. Let’s get
back to create good jobs and make ARCO pay for what it has
done.

CHAIRMAN SOLOMON: Thank you.

Is there anyone else who wishes to omment at
this time? Once again, we will ask: Is there anybody
else who wishes to comment at this time?

At this time let’s have the record indicate that
there is no one else who has come forward to speak this
evening, and so before we call this hearing to a close, I
will remind you once again that comments may be submitted
in writing and you can transmit them by the US mail or
electronic means to Russ Forba, Remedial Project Manager,
US-EPA, 310 South Park, Drawer 10096, Helena, Montana,
59626, until the close of the comment period on April 29,
1994.

Yes?

UNIDENTIFIED SPEAKER: It’s 301, not 310. 301
South Park.

CHAIRMAN SOLOMON: oOkay. For the record, there
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is an error in my material, and so that stands corrected.
There being no one else to come before this hearing this
evening, this portion of the proceeding is now closed.

(The hearing ccncluded at 9:00 p.m.)

*x k¥ k % %
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OPENING STATEMENT BY PRESIDING OFFICER

My name is Robert L. Solomon. 1 have been retained as an independent party to conduct
the public hearing this evening. For the record and to the best of my knowledge, 1 am not an
employee or member of any of the governmental agencies, private companies, or public or
membership organizations involved in the discussions or praposals related to the matter about to

be heard.

Let the record show that this is the time and place for a hearing to receive public com-
ment on the Proposed Plan of the Mine Flooding Operable Unit (Berkeley Pit and Underground
Mine Workings) at the Silver Bow Creck Butte Arca NPL Site located in Butie and Walkerville,
Montana. The United States Environmental Protection Agency (EPA) and the Montana Depart-
ment of Health and Environmental Sciences (MDHES) published notice to hold a public com-
ment period on the Remedial Investigation Feasibility Study (RLTS) report and the Proposed
Plan for the Mine Flooding Operable Unit, The Public Comment Period was to be a period of 90
dayvs from January 27, 1994 to April 29, 1994, The public hearing for Mine Flooding was noticed
to be held at this time and place to provide the public the opportunity to give formal comments

to EPA and MDHES.

In addition, anyone wishing to make oral public comments was offered the opportunity to
come into the Butte EPA Ottice in the Silver Bow County Courthouse from 9:00 am to 5:00 pm
on Monday or Tuesday April 25 or 26, 1994, for the purpose of recording their comments into a
tape recorder, The comments received in this manner will be transcribed, will become a part of

the official record, and will be responded to in the Responsiveness Summary, Officials of the

1



EPA were available to answer questions during that two day period. Writlen comments may
S0\

submitted to Russ Forba, Remedial Project Manager, US EPA, ,336 S. Park, Drawer 10096,

Helena, MT 59626, until the close of the comment period on April 29, 1994

The ground rules for this evening are as follows: This is a hearing to receive public
comment and information. It is not adversarial in nature, and questioning or cross examination
by the public will not be permitted. The presiding ofticer may ask questions in order to clarify
statements or information being presented. Persons making presentations may submit comments
orally, or in writing. The name of the person to speak and the person to make the next presenta-
tion will be announced by the presiding officer. When you come to the microphone, please begin
by 'slnting your name, address, and any organization or group that you may be representing this
evening. Present your information in a manner that is most comfortable for you. You may speak
extemporancously, you may summarize your comments, or you may read them into the record. If
you have prepared a written statement, it will be appreciated if a copy can be given to the
presiding officer or the reporter to assist in the preparation of the transcript of this hearing. All

written materials receised this evening will be given the same consideration as oral comments

and will be responded to in the Responsiveness Summar_\'.( LA /(l'é[j- 4,/)77% )

Due to the number of persons wishing to provide comments this evening, limits will have
10 be imposed on the length of time available to each speaker. You will be given an indication
that your allotied amount of time is nearing an end, and that you will be required to wrap up your
comments. 1 you continue to speak beyond the allotted time period, you will be asked to termi-

nate your presentation. Your cooperation in holding to the time constraints will offer all who



wish to speak the opportunity to do so. Recesses will be called by the presiding officer at appro-

priate intervals.

The record will show that the ground rules for this hearing have been made part of the
the record. The Invitation for Public Comment on this matter has been made a part of the record
as well. All written documents and oral comments received prior to this evening are by this

reference made a part of the of this proceeding.

We will now begin the public comment portion of the hearing.



917 West Broadway
Butte, Montana 59701

April 26, 1994

Russ Forba, RPM

US. EP.A.

301 South Park
Helena, Montana 59626

Dear Russ:

At the last meeting of the Citizens' Technical Environmental Committee (April 21), I alluded
to a term that seems appropriate to the situation we find ourselves in now I'd like to
recapitulate that term, and briefly explain how it embodies the current predicament faced by
all of us involved in contributing our energies to helping solve the problem of the Mine
Flooding Operable Unit at the Silver Bow Creek / Butte Area Superfund Site. My statements
tonight, as always, are my own, and though I have actively followed developmenis
associated with this aspect of local Superfund issues (as part of CTEC), I speak only for
myself, not CTEC,in what follows.

Paul Dickson coined the verb "to Neckar” to identify a phenomenon he says describes one
aspect of life in the last quarter of the 20th century:

NECKAR. To test or try something in such a way as to invite disaster:
"He neckared the brakes on his new Ford by racing up close to a brick wall
and then slamming down on the pedal at the last moment." The term comes
from a river of the same name in West Germany, where the prime example
of modern neckaring took place in 1979. The U.S, Army helped German
authorities test a new bridge spanning the river by driving 34 of its heaviest
fully manned M60 tanks onto the structure. It sagged but did not collapse,

The attached page shows a photo of thal moment, which no doubt represents a moment of
pride for certain German Civil Engineers, and relief for the commander of that column of
tanks.

Like Dickson, I am a student and an engineer of uwords, not of concrele, stone, or steel. And
the source of alarm I have felt for the five years I have followed EPA’s work toward a
solution at the Berkeley Pit (the Mine Flooding Operable Unit) is in the semantics used by
the agencies who are charged with protection of the health of this community and its
environment, EPA’s definition of the problem, and its solution, have always centered on the
notion of a Critical Water Level; in fact, this assumption has become so ingrained that it has
received the great honor of being added to EPA's list of acronyms. What has always
bothered me about the CWL, as it is now known, is not the precise level (5410 ... 5435... the
arguments on both sides for different Ievels sound reasonable to me). What has bothered me
for five years of discussions about the P'it, and what bothers me now is that EPA’s reliance



on what it calls a Critical Water Level is a perfect case