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Record of Decision

Preface

Butte Priority Soils Operable Unit
Silver Bow Creek/Butte Area Superfund Site
Butte, Montana

The U.S. Environmental Protection Agency (EPA), in consultation with the Montana
Department of Environmental Quality (DEQ), presents this Record of Decision (ROD)
for the Butte Priority Soils Operable Unit (BPSOU) of the Silver Bow Creek/Butte
Area Superfund Site in Butte, Montana. The ROD is based on the Administrative
Record for the BPSOU, including the Remedial Investigation (RI), the Feasibility
Study (FS), the Focused Feasibility Study (FFS), several human health risk
assessments (HHRA), the ecological risk assessment, the Proposed Plan, the public
comments received, and EPA responses to comments. The ROD presents a brief
summary of the RI and FS, actual and potential risks to human health and the
environment at the BPSOU, the major alternatives considered by EPA, and the
Selected Remedy. The Selected Remedy was chosen by EPA in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) as amended (42 United States Code [USC] § 9601 et seq.), and in accordance
with the National Pollution Contingency Plan (NCP) [40 Code of Federal Regulations
Part 300] to the extent practicable.

The ROD has three purposes:

To describe the engineering components and remediation requirements of the Selected
Remedy, including remedial action objectives, applicable, relevant and appropriate
requirements (ARARs), and cleanup levels.

B To certify that the remedy selection process was carried out in accordance with the
requirements of CERCLA, and, to the extent practicable, the NCP.

B To provide the public with a consolidated source of information about the history,
characteristics, and risk posed by the conditions at the BPSOU, as well as a summary
of the cleanup alternatives considered, their evaluation, the rationale behind the
Selected Remedy, and the EPA's consideration of, and responses to, the comments
received.

The ROD is organized into three distinct sections:

1. The Declaration section functions as an abstract and data certification sheet for
the key information contained in the ROD. The signature page for the EPA
Region 8 Assistant Regional Administrator and Director of the Montana
Department of Environmental Quality is located in this section.
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2.

The Decision Summary section provides an overview of the BPSOU
characteristics, the alternatives evaluated, and the analysis of those options.
The Decision Summary also describes the Selected Remedy and explains how
the remedy fulfills statutory and regulatory requirements.

The Responsiveness Summary section addresses stakeholder and public
comments received on the Proposed Plan and other information contained in
the Administrative Record.
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Silver Bow Creek/Butte Area NPL Site

U.S. Environmental Protection Agency, September 2006

Part 1: Declaration

WESTERN SECTION OF RICHEST HILL ON EARTH, BUTTE, MON

Declaration




Declaration

This part of the ROD summarizes key information and contains the formal
authorizing signature page for the ROD.

Site Name and Location

This decision document has been prepared for the Butte Priority Soils Operable Unit
(BPSOU) of the Silver Bow Creek/Butte Area Superfund Site, in Silver Bow County,
in southwest Montana. The national Superfund database (i.e., CERCLIS) identification
number for the site is MTD980502777. The BPSOU is one of eight remedial operable
units (OUs) within the Silver Bow Creek/Butte Area Site. It consists of an
approximately 5 square mile area encompassing the town of Walkerville and a large
portion of the city of Butte.

Statement of Basis and Purpose

This decision document presents the Selected Remedy for the BPSOU (or “BPSOU
site”) within the Silver Bow Creek/Butte Area Superfund Site in Butte. EPA, the lead
agency for site activities, with the partial concurrence of DEQ, the support agency,
selected the remedy in accordance with Comprehensive Environmental Response,
Compensation, and Liability Act, 42 USC §9601 et seq., as amended (CERCLA), and to
the extent practicable, the NCP [40 CFR Part 300]. The State of Montana, as
represented by DEQ, partially concurs with the Selected Remedy.

This decision is based on the Administrative Record for BPSOU within the Site. The
Administrative Record (on microfilm) and copies of key documents are available for
review at the following locations: Montana Tech Library, 1300 West Park in Butte,
Montana; the Butte EPA Office, 155 West Granite in Butte, Montana. The complete
written Administrative Record is maintained at the EPA - Montana Office, 10 West
15th Street, Suite 3200, in Helena, Montana and can be viewed there.

Assessment of the Site

There are many pathways at the BPSOU site that create unacceptable risks to human
health and the environment, as documented in the Administrative Record. The
remedial action selected in this ROD is necessary to protect public health or welfare or
the environment from actual or threatened releases of hazardous substances into the
environment at the BPSOU site.

Description of the Selected Remedy

The BPSOU is one of four remedial OUs identified by EPA within the Butte Portion of
the Silver Bow Creek/Butte Area National Priorities List (NPL) site. A brief
description of each of the OUs is provided below:

B Butte Priority Soils OU - consists of historic mining areas within and near the
municipalities of Butte and Walkerville, surface water, and alluvial groundwater
associated with Silver Bow Creek.
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B Mine Flooding OU - consists of the flooding Berkeley Pit and hydraulically connected
underground mine workings and associated bedrock and alluvial aquifers in Butte. It
addresses the bedrock groundwater system, which underlies beneath and influences
the BPSOU. EPA completed a ROD for this OU in 1994. The ROD, including its state-
of-the-art treatment plant to provide perpetual treatment of groundwater and
extensive monitoring, is being implemented.

B West Side Soils OU - encompasses areas of Silver Bow County that have experienced
mining activity but lie outside of other OU boundaries, generally north and west of
the BPSOU. EPA is currently conducting preliminary RI/FS planning for this OU.

@ Active Mining and Milling OU - consists of the permitted mine area currently operated
by Montana Resources (MR) west and northwest of the BPSOU. In 2002, EPA deferred
Superfund action at the OU to state authority under the State issued mine-operating
permit and associated State mining laws.

Numerous response actions, including time-critical removal actions, expedited
response actions, and other reclamation activities, have been implemented at the
BPSOU. These previous response actions and the Selected Remedy are discussed
below.

Previous Response Actions

The following is a summary of previously implemented response actions conducted
within the BPSOU as Time-Critical Removal Actions (TCRAs) and Expedited
Response Actions (ERAs, also known as Non-Time-Critical Removal Actions [N-
TCRAs]). These actions were taken to address immediate and significant human
health and environmental risks that EPA did not want to delay until the RI/FS and
ROD process was completed. These response actions were subsequently evaluated as
part of the RI/FS process.

The purpose of these early response actions was, in part, to address source areas that
were found to have Contaminants of Concern (COCs) at concentrations that pose
actual or potential human health and/or environmental risks. Approximately 422
acres of land within the BPSOU have been addressed through previous response
actions. Previous response actions were completed using the expedited Superfund
removal process. Although an expedited process was used, Superfund law requires
these actions to be consistent with, and contribute to, the efficient performance of a
final long-term remedjial action, to the extent practicable. Therefore, EPA required that
the early response actions be designed and constructed in a manner intended to be
consistent with any final remedy.

Six TCRAs (Walkerville, 1988; Timber Butte, 1989; Butte Priority Soils, 1990-1991;
Colorado Smelter, 1992; Anselmo/Late Acquisition/Silver Hill, 1992; and the
Walkerville 11, 1994) have been completed. Major construction for the on-going Storm
Water TCRA and Railroad Beds TCRA was completed in 1999 and 2004, respectively.
Two on-going expedited response actions include the Lower Area One (LAO) and the
1994 Residential /Source Areas (source areas and yards), which was amended to
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include the 2000/2001 Walkerville TCRA. Other completed actions include the Lower
Area One (LAO) Manganese Removal (1992), the Old Butte Landfill/Clark Mill
Tailings (1998), and the construction of a groundwater interception system in the
Metro Storm Drain (MSD) area. Treatability demonstration projects were conducted
to evaluate the effectiveness of the LAO “treatment lagoons” for hydraulic control
and treatment of contaminated groundwater, as well as to evaluate the effectiveness
of storm water response actions on storm water runoff and the resulting water quality
in receiving surface waters. Implementation of these response actions has resulted in
the reclamation, removal, or stabilization of almost all major contaminant source areas
and mine waste accumulations initially identified by the EPA at the BPSOU site. The
response actions were in many cases undertaken to address the exceedances of arsenic
or lead soil action levels at discrete locations within the BPSOU. Additionally, metals
and arsenic contamination of surface water and groundwater and the resulting acute
threat to the aquatic environment formed the basis for some of these actions.

Despite the past response actions completed at the site, site-wide remedial goals have
yet to be achieved and significant risks still threaten human and environmental
receptors. The potential exposure to lead and arsenic in residential soil and interior
dust continue to pose a significant human health risk. Arsenic and metal
contaminants in surface water and alluvial groundwater exceed applicable water
quality standards and continue to affect aquatic Iife in Silver Bow Creek. The
preferred remedy includes components to prevent or mitigate the remaining
identified exposure pathways and to otherwise comply with applicable or relevant
and appropriate cleanup standards (ARARs) and other remediation goals.

The following is a brief description of the TCRAs and the on-going ERAs undertaken
within the BPSOU.

Time-Critical Removal Actions:

B Walkerville (1988) - Addressed certain mine waste dumps and residential soil areas
contaminated with lead >2,000 milligrams per kilogram (mg/kg) or mercury >10
mg/kg in Walkerville.

B Timber Butte (1989) - Removed and consolidated about 40,000 cubic yards of
contaminated soil.

B Butte Priority Soils (1990 and 1991) - Addressed risks from certain mine waste dumps,
a concentrate spill, and seven residential yards in Butte and Walkerville.

Colorado Smelter (1992) - Removed and consolidated on-site about 40,000 cubic yards
of mine waste.

B8 Anselmo Mine Yard and Late Acquisition/Silver Hill (1992) - Addressed a mine yard
and several mine dumps in Butte.
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B Walkerville I (1994) - Addressed four additional dump areas with elevated soil lead
levels.

B Railroad Beds (ongoing, 1999 - essentially completed in 2004) - Is addressing railroad
beds and adjacent residential yards that contain elevated concentrations of metals and
arsenic.

B Storm Water (ongoing - begun in 1997) - Partially addresses storm water problems in
Butte. Includes reclamation of the Alice Dump and removal of about 50 cubic yards of
mercury-contaminated soils in the Dexter Street area.

@ Walkerville (2000/2001) - The residential properties in Walkerville that had not been
previously sampled were sampled and reclamation was conducted at specific
residences where clean-up levels were exceeded.

Expedited Response (Non-Time Critical Response)
Actions:

@ Lower Area One (ongoing) - Removed accessible mine tailings and contaminated soils
from the Silver Bow Creek floodplain at the Colorado Tailings and Butte Reduction
Works area and installed a groundwater interception and treatment system.

Butte Priority Soils OU (Residential Soils/Source Areas (1994-Present) - Partially
addresses certain residential areas with soil-lead concentrations above the residential
lead action level of 1,200 ppm. Under this action, EPA, DEQ, Butte-Silver Bow and the
Atlantic Richfield Company (ARCO) integrated the removal of residential lead
contaminated soils associated with mine-related wastes with the removal or
mitigation of lead contaminants from non-superfund sources at certain residences.
This provided Butte Silver Bow County (BSB) with funding and the flexibility to
implement a comprehensive cleanup program. The BSB Lead Intervention and
Abatement Program goal is to reduce the level of lead exposure incurred by children
under 6 years old, pregnant women, and nursing mothers in a manner that results in
long-term health benefits. Butte-Silver Bow’s program targets all sources of lead,
including interior and exterior lead based paint, interior lead dust, water and
residential soils. The non-residential source area portion of this action included the
remediation of areas that were above the lead action level of 2,300 ppm

Other Actions:

B Lower Area One Manganese Removal (1992) - Removed manganese ore stockpiles in
Lower Area One that were within the floodplain of Silver Bow Creek.

B Old Butte Landfill/ Clark Mill Tailings (1998) - Completed RCRA corrective action at
the landfill in combination with Superfund removal actions. Removed about 800,000
cubic yards of the Colorado Tailings from Lower Area One and placed them in the
repository constructed at this site
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Principal threat wastes at the BPSOU site were addressed under these prior actions.

Selected Remedy

The ROD for the BPSOU is the second ROD prepared within the Butte Portion of the
Silver Bow Creek/Butte Area Site. The first ROD was for the Mine Flooding OU and
addressed bedrock aquifer contamination and the Berkeley Pit area.

The Selected Remedy for the BPSOU addresses potential or actual threats to human
health or welfare or the environment resulting from heavy metals and arsenic in soils,
indoor dust, surface water and groundwater. The Selected Remedy incorporates
many prior response actions done under removal or other authority. The Selected
Remedy achieves the remedial action objectives established for the operable unit, is
fully protective of human health and the environment, and meets or appropriately
waives ARARs established for the BPSOU.

The Selected Remedy is a combination of comprehensive Alternative 4 from the FS
and Alternative 2 of the Focused Feasibility Study for Metro Storm Drain, with
modification. The Selected Remedy expands and modifies these alternatives in certain
respects. The Selected Remedy expands the existing residential cleanup program to
include lead, arsenic, and mercury contamination in the general population, not just
in sensitive populations.

A technical impracticability evaluation has been prepared for the alluvial
groundwater aquifer. It supports the waiver of ARARs for the alluvial groundwater
aquifer and, if appropriate, for certain solid waste and floodplain ARARs for waste
left in place in the Silver Bow Creek floodplain.

This cleanup will address potential and actual threats to human health or welfare or
the environment from heavy metals and arsenic in high-volume, low-toxicity mine
waste and contaminated soils in Butte. The Selected Remedy addresses contamination
of surface water, groundwater, sediment, and storm water runoff caused by heavy
metals and arsenic. The highlights of the Selected Remedy are presented for solid
media, groundwater, and surface water below. A more detailed description and
discussion of the Selected Remedy is presented in Section 12.

D-5
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Solid Media
Residential Soils and Dust
EPA’s action levels for residential soils and dust are:

Table D-1

Soil, Dust, and Vapor Action Levels
Record of Decision

Butte Priority Soils Operable Unit

Silver Bow Creek/Butte Area NPL Site

Contaminant of Concern Exposure Scenario Concentration
Residential 1,200 mg/kg
Lead . .
Non-Residential 2,300 mg/kg
Residential 250 mg/kg
Arsenic Commercial 500 mg/kg
Recreational 1,000 mg/kg
Residential 147 mg/kg
Mercury . 3
Residential (vapor) 0.43 ng/m

Some residential areas above these levels have been addressed under prior removal
actions, but many homes and residences have not. The BSB Lead Intervention and

Abatement Program, described in Section 12.3.1.1, has been addressing certain

residential areas (those homes or residences with children or pregnant women) in the

manner described.

The Selected Remedy calls for the continuation and expansion of the BSB Lead

Intervention and Abatement Program. The expansion of this program in the Selected
Remedy requires that all residential properties within the BPSOU must be sampled
and assessed and abated if action levels are exceeded, within a reasonable time frame,
for arsenic, lead, and mercury. Abatement includes cleaning up yard soils, indoor
dust, and attic dust as addressed below. Abatement can be done through the existing
program, and can be integrated with the comprehensive abatement components of the

program, which are already established.

If the Superfund remedial requirements are incorporated 1nto the existing and

expanded comprehensive program, a complete indoor and outdoor assessment (i.e.,

residential yard soil, indoor and outdoor dust, non-living space dust, lead-based

paint, drinking water, and mercury vapor) of all residential properties that are known
to be occupied or expected to be occupied must be completed within 8 years of the

initiation of the expanded program. During this 8-year period, the clean-up of
residential properties that exceed the actions levels will occur in concert with the
assessment program. For those residential properties identified in the 8 year

assessment program, the Selected Remedy requires the abatement activities be

D-6
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completed as quickly as practicable, but no later than 15 years. The attic dust portion
of the abatement program will continue thereafter.

Additionally, the program will ensure that all interior living spaces, including rentals,
will be inspected to determine that attic dust is not entering living spaces. The
regulatory agencies will evaluate the residential abatement program in 18 months, 36
months, and 5 years after the initiation of the expanded program. If these reviews
show that the program is not protective of human health, the Agencies will modify
the criteria that trigger the abatement of sources of attic dust contamination.

As noted, EPA’s preference is for this program to be done in conjunction with the
remediation of other lead and metal sources such as indoor plumbing, indoor lead
based paint, and exterior lead based house paint, as is currently being done under the
BSB Lead Intervention Program. This portion of the program, however, is outside of
Superfund’s statutory jurisdiction and must rely on voluntary cooperation from the
potentially responsible parties, BSB, and the agencies to fund and implement this
comprehensive approach. Under remedial design, EPA will work with these parties to
develop a comprehensive program within the parameters described above. If an
agreement can be reached between the responsible party (RP) Group and the EPA to
address all pathways of exposure to lead, including lead-based paint, the Selected
Remedy will include a Residential Metals Abatement Program to address lead,
mercury and arsenic contamination in residential settings as described above and
below.

A Residential Metals Abatement Program will expand the current BSB Lead
Intervention and Abatement Program to include arsenic and mercury. The current
Lead Intervention and Abatement Program focuses on properties with sensitive
populations such as nursing mothers and children under age 6. The Residential
Metals Abatement Program will also provide for a prioritized approach but is not
limited to addressing only properties occupied by sensitive populations. The
Residential Metals Abatement Program requires a multi-pathway approach to
address lead, mercury, and arsenic contamination at all residential properties within
the BPSOU. The program addresses all sources of arsenic, lead, and mercury in yards,
household indoor dust, including dust in non-living space such as attics when an
exposure pathway has been 1dentified, interior and/ or exterior lead paint, and lead
solder in household drinking water pipes. It also includes sampling all residential
properties within the BPSOU. Properties above the action levels for lead, arsenic
and/or mercury will be remediated. Residential properties with sensitive populations
as defined in the current Lead Intervention and Abatement Program will be
addressed before those not occupied by sensitive populations.

Contaminated dust located in portions of homes that are seldom visited (non-living
space areas) such as attics or crawl spaces will be remediated if an exposure pathway
exists. Homes in Butte that are in areas adjacent to the BPSOU may have
contaminated dust in the attics. Homes in these adjacent areas that have lead, arsenic,
or mercury in attic dust will be addressed in the same manner as homes within the
operable unit.
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The Residential Metals Abatement Program will also require developing and
implementing commuruty awareness and educational programs in conjunction with a
medical monitoring program.

If the comprehensive program cannot be achieved, the Selected Remedy requires a
more rapid Superfund assessment and abatement program of all residential areas
within the BPSOU Site. This program must address mercury, arsenic, and lead
sampling for yards and indoor dust attributable in whole or in part to mine waste
sources or yard contamination. Residential properties that have sensitive populations
may be prioritized for remediation before properties that are occupied by non-
sensitive populations, but all known or potential residences must be addressed within
3 years of the initiation of the expanded program. Community awareness and
educational programs will be implemented. Homes in areas adjacent to the BPSOU
that have lead, arsenic, or mercury in attic dust will be addressed in the same manner
as homes within the operable unit.

Non-Residential Source Areas

Contaminated solid media located in non-residential areas at the BPSOU include
waste rock piles, milling wastes, smelter wastes, and contaminated soils.

Reclaimed areas, including cover soil caps, must achieve the proposed performance
standards described by EPA in the Butte Reclamation Evaluation System, which is
attached to the ROD as Appendix E. This system is a site-specific tool to evaluate the
stability, integrity, and degree of human and environmental protectiveness afforded
by EPA-sanctioned response actions, or other past reclamation action initiated on
lands impacted by mining within the OU.

The Butte Reclamation Evaluation System establishes a system for evaluating
reclaimed and revegetated land, relying on routine inspections to assess the:

Condition and diversity of vegetative cover;

B Presence of erosion;

@ Condition of site edges;

B Presence of exposed waste material;

B Presence of bulk soil failure or mass instability; and
B Presence of barren areas or gullies.

It also sets corrective action triggers for each parameter. Vegetated cover soil caps
addressed under this ROD must support a diverse plant community including native
species to the extent that the constituents of the vegetation cover are not incompatible
with land use or sound engineering practices.
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Sites with contaminated soil are grouped into different categories for remedial action:
1. Conditional, limited no further action sites
2. Unreclaimed source areas exceeding arsenic and/or lead action level(s)

3. Unreclaimed source areas not exceeding arsenic or lead action levels, but that
impact surface water quality

4. Previously reclaimed sites that were not addressed under EPA orders or
actions

Sites within the Granite Mountain Memorial Area

ul

6. Syndicate Pit
7. Butte Mine Waste Repository

8. Sites that were not granted a “conditional, limited no further action” status in
the Response Action Summary Document

9. Buried and/or saturated solid media in Lower Area One and Metro Storm
Drain

1. Conditional, Limited No-Further Action Sites: Areas of the OU that were
reclaimed during previous cleanups and that were determined to have met
standards and cleanup objectives in the Response Action Summary Document
will require periodic assessments of reclamation conditions. Corrective actions
will be taken as dictated by the Butte Reclamation Evaluation System. Separately,
if the Surface Water Management Program determines additional remediation is
needed, that work must also be done.

2. Unreclaimed Source Areas Exceeding Action Levels: Very few unreclaimed
source areas remain with arsenic or lead concentrations greater than human
health risk achion levels. Areas that do remain will be capped similar to prior
actions - some removal may be necessary for contouring reasons. Remaining
source areas at the OU that exceed the lead or arsenic action levels include:

B Goldsmith Dumps Site 161
B Arctic Site 1530

B Wake Up Jim Site 16151

! This site will be addressed pursuant to the final design for the Granite Mountain Memorial
Interpretive Area
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B Small waste areas surrounding Clark Mill Tailings repository
# Caledonia Street
®Moose Dump Site 12

Also, any new source areas identified that exceed the risk-based action levels for
lead and/ or arsenic will be remediated.

Unreclaimed Source Areas Not Exceeding Action Levels: If an unreclaimed,
disturbed site does not exceed lead or arsenic action levels, it may still be reclaimed
because of contributions to storm water contamination. EPA, in consultation with the
State, has determined that, at a minimum, the following list of sites will be addressed
as an initial BMP effort under the Selected Remedy:

B Back Fill 007 Site 65

B Unnamed Dump Site 148

B New and Mahoney Street

413 Boardman Street

B Jenny Dell Site 33

B Kelley Mine Yard Entrance

® North Wyoming Street

8800 North Main

B North Corner of Granite and Arizona
B Green Mountain Shaft?

B Streambanks, sediment and over bank deposits from and including the Blacktail
Creek/Metro Storm Drain confluence area to Lower Area One

B 424 North Washington Street
131 West Copper Street

If it is demonstrated by the surface water monitoring and Surface Water
Management Program that contaminants of concern (i.e., copper and zinc) from
other areas are migrating and impacting surface water quality in Silver Bow

2 Thus site will be addressed pursuant to the final design for the Granite Mountain Memornal
Interpretive Area
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Creek, Blacktail Creek, or Grove Gulch Creek, to the extent that applicable water
quality standards are exceeded, remedial actions for these areas will be
implemented. The action to be implemented will be determined during remedial
design, but will likely be capping with limited removal and reclamation.

Previously Reclaimed Sites (Not Addressed Under EPA Order): Sites where
reclamation took place outside of removal actions mandated or performed by EPA
will require sampling/inspection and possible further reclamation, as necessary.
Specific actions to be implemented will be determined during remedial design,
but will likely be capping with limited removal. These sites shall also be evaluated
and maintained over the long-term under the Butte Reclamation Evaluation
System.

Granite Mountain Memorial Area: Various reclamation and other enhancements
to the historic Granite Mountain Memorial Area shall be implemented. These
include: reclaiming source areas in publicly used areas, restricting access to certain
areas of the historic mining landscape, installing picnic areas and walking trails,
enhancing existing vegetation, and diverting storm water runoff to the Berkeley
Pit. These actions shall be consistent with historical preservation requirements and
other standards and the county’s historical park plan.

Syndicate Pit: The Syndicate Pit shall be reclaimed, to the extent practicable, for
use as a mine training center. Shallow to moderate slopes will be reclaimed using
soil caps, rock caps, and gravel parking areas. Steep slopes will not be reclaimed.
The pit base will continue to be used as a sediment catch basin.

Butte Mine Waste Repository: When full, the existing Butte Mine Waste
Repository will be closed in compliance with ARARs. A new repository will be
sited next to the existing repository if that capacity is needed. It, too, would be
closed using the same standards.

Sites Not Granted “Conditional, Limited No Further Action” Status: The
following three sites were reclaimed during previous TCRAs or N-TCRAs and
were determined NOT to meet ARARs and preliminary remedial action objectives
(RAOs) in the Response Action Summary Document:

B Colorado Smelter
B Lower Railroad Yard Site 1
B Lower Area One

The Colorado Smelter site and Lower Railroad Yard Site 1 were not granted a
conditional, limited no further action status in the Response Action Summary
Document. EPA believes that the seasonal high water table may be less than 10
feet below ground surface at the Colorado Smelter. Therefore, capped wastes may
violate solid waste requirements. However, this has not yet been clearly
determined. For this reason, additional data must be collected to determine the
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separation of the seasonal high water table from wastes at the Colorado Smelter. If
1t is determined that the separation between the base of wastes and the seasonal
high water table is less than 10 feet, wastes will be removed to a designated
repository. Wastes at the Lower Railroad Yard Site 1 will be removed to a
designated repository.

The Selected Remedy for the Lower Area One site is described below in
Groundwater Components.

9. Buried and/or saturated solid media in Lower Area One and Metro Storm
Drain: The Selected Remedy for LAO and MSD is described in the Groundwater
portion of the text.

Groundwater

The Selected Remedy for groundwater will prevent ingestion of and direct contact
with contaminated groundwater that would result in unacceptable risk to human
health; prevent groundwater discharge that would lead to violations of surface water
ARARs; and prevent degradation of groundwater that exceeds current standards. A
Technical Impracticability evaluation was completed for the alluvial aquifer and
determined that groundwater specific ARAR requirements cannot be met for the
alluvial aquifer in a reasonable time frame. The Selected Remedy waives these ARARs
in accordance with CERCLA 3 The Selected Remedy for groundwater includes six
components:

1. Existing contaminated saturated soils and mining waste will be left in place in
Lower Area One and Metro Storm Drain.

o

Contaminated alluvial groundwater in the MSD shall be captured with the
subdrain under the MSD channel, and/ or another appropriate groundwater
collection system. The captured groundwater shall continue to be pumped from
the terminal vault in the MSD to the treatment facility at LAO. The captured and
pumped water will be treated by lime precipitation technology as described below
in subparagraph 4 before being discharged to Silver Bow Creek. However,
because issues regarding long-term performance of the subdrain have not been
fully addressed, the Selected Remedy also includes a 5-year shakedown period to
evaluate the reliability of the MSD subdrain collection system. During this
shakedown period, the system shall be evaluated and improved if needed, and an
approved operation and maintenance plan shall be developed for the collection
system. If the subdrain collection system shows significant performance issues, a

3 The Technical Impracticability ARAR waiver would also apply to the prohibition on the
disposal or storage of tailings/ mine wastes/ toxic or hazardous materials in the floodplain to
the extent that any part of the remedial action for wastes left in place in the floodplain would
constitute the active management or storage of those wastes.
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new or modified groundwater collection system will be designed and
implemented.

Contaminated alluvial groundwater at LAO and base flow from Missoula Guich
will be intercepted in a hydraulic control channel, which runs parallel to Silver
Bow Creek, and routed to the treatment lagoon facility described below. If
groundwater inflow between the MSD and LAO capture systems is found to
adversely affect surface water quality, additional groundwater capture and
hydraulic control shall be implemented. In addition, water from the Mine
Flooding OU West Camp System will be routed to the hydraulic control channel
at Lower Area One for treatment in the treatment facility described below.

As part of the RI/FS, AR has constructed a lagoon treatment system at Lower
Area One as a demonstration project. Treatment discharge data from this system
suggest that it has been meeting state water quality standards for copper,
cadmium, and zinc at the point of discharge. Arsenic standards have been met on
all but a few occasions. These data are especially encouraging for cadmium
discharges - conventional treatment systems have had problems meeting the
cadmium standard because of reduced holding times in such facilities. The lagoon
treatment system’s longer holding times appear to be effective in the treatment of
cadmium. Accordingly, the Selected Remedy includes retention and continued
operation of the lagoon system, after evaluation and improvements determined
during remedial design, for treating captured and routed groundwater prior to
discharge to Silver Bow Creek. However, because issues regarding long-term
performance and sludge removal and disposal for the treatment lagoon system
have not been fully addressed to date, the Selected Remedy also includes the
following:

a. A 5-year shakedown period will be in place for the lagoon treatment
system. The captured groundwater will be treated to DEQ-7 standards
(Table 8-2) prior to discharge. The lagoon treatment system must
demonstrate successful water treatment and full compliance with the
standards, when operating at designed capacity, and when operating
under a wide range of conditions. Also, it must be demonstrated that
sludge removal and sludge management can be performed effectively
without causing system upsets. AR made modifications to expand the
capacity of the treatment lagoons that did not go through the formal EPA
design, review, and approval process. Therefore, those modifications and
any additional design of the expanded treatment lagoon system will need
to go through the formal EPA review and approval process. The lagoon
treatment system shall be designed to prevent the release of untreated
contaminated waters into Silver Bow Creek, as a result of upset periods
due to flooding, equipment malfunction or failure, or extended periods of
cold, etc. ARAR compliant sludge removal, management, and disposal
plans must be developed and approved.

D-13
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b. Using the Butte Reduction Works area near the lagoon treatment system
for sludge drying and sludge management is not allowed, since it 1s a
dedicated open space area more suitable for public use.

c. Ifatany time during the shakedown period, or thereafter, the system fails
to meet discharge standards and cannot be adjusted or modified to meet
standards, or if sludge removal, management, and disposal cannot be done
in compliance with ARARs and in a protective manner, a conventional
lime treatment system shall be designed and built at LAO. The
conventional system shall use lime treatment technology to treat the
captured contaminated water and meet all discharge standards.

d. The design will be required to include contingencies for how to manage
and store collected groundwater during extended periods of upset.

p1

A comprehensive groundwater monitoring plan shall be prepared and
implemented for the entire alluvial aquifer to ensure that groundwater capture
systems are effective; to determine that contaminated groundwater is not leaving
the TI Zone or discharging to surface water; to provide additional information as
necessary on the movement, quality, and quantity of groundwater; and to provide
data for review of the groundwater remedy. This monitoring system shall include
expanded wells and measurements from the existing system, and shall provide for
the careful and thorough monitoring that includes, but is not limited to,
groundwater near Blacktail Creek, the groundwater between the MSD and LAO
groundwater capture systems, groundwater adjacent to the lagoon treatment
system, and groundwater downgradient (west) of the BPSOU. An initial outline of
groundwater monitoring requirements is included in Section 12.

6. A controlled groundwater area shall be established for the alluvial aquifer to
prevent domestic use of this water and to prevent any well development that
would exacerbate or spread existing contamination. Other institutional controls,
such as county laws or regulations regarding domestic use of groundwater in the
area, may also be required.

The Selected Remedy for groundwater will be implemented primarily in the Metro
Storm Drain and Lower Area One areas. Under the Selected Remedy, buried and
partially saturated wastes in these areas will be left in place with appropriate
groundwater monitoring and institutional controls (ICs). This will provide a
continued understanding of the extent of groundwater contamination and long-term
protection of human health and surface water resources.

Contaminated alluvial groundwater in the MSD will be captured and routed to a lime
treatment facility for treatment and discharge to Silver Bow Creek, per the conditions
described above. The groundwater collection system at MSD and LAO has and will
significantly reduce the loading of metals to Silver Bow Creek. The groundwater
remedy will provide the level of protection of Silver Bow Creek needed to achieve
remedial action objectives during non-wet weather (base flow) conditions.
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Although previous response actions have removed a substantial quantity of waste
material from LAO, wastes remain beneath the Municipal Sewage Treatment Plant,
structures such as the aqueduct and slag walls being retained for their historic value,
and below the vertical excavation limits established during the design of the LAO
Expedited Response Action (ERA). Existing hydraulic controls constructed during the
LAO cleanup to capture, control, and extract contaminated alluvial groundwater and
to prevent groundwater discharge to Silver Bow Creek are incorporated into the
Selected Remedy. This system has operated since 1998 and, based on improvements
in water quality in Silver Bow Creek, appears to be effectively capturing
contaminated alluvial groundwater.

Under the Selected Remedy, groundwater captured in the interception and collection
systems at LAO and MSD will be combined with contaminated base flow from
Missoula Gulch and the groundwater from the West Camp bedrock system of the
Mine Flooding OU for combined treatment in the treatment lagoon facility, to be
evaluated and possibly re-designed or modified during remedial design (per the
conditions described above). If monitoring data demonstrate that the current subdrain
is not capturing the contaminated groundwater, or contaminated groundwater is
leaving the site, or the system is not otherwise effective, additional groundwater
capture systems and/or extraction wells will be implemented to ensure full
effectiveness of the system. The treated water shall be subsequently discharged to
Silver Bow Creek or used for other beneficial purposes. Treatment capacity for the
lagoon treatment system will be evaluated and finalized during remedial design.

Surface Water

The Selected Remedy for surface water is directed at achieving the primary objectives
of returning Silver Bow Creek to its beneficial uses and protecting downstream
receptors from releases of contamination from BPSOU. The Selected Remedy will
protect human health and the environment, achieve water quality standards for COCs
in Grove Gulch, Blacktail Creek and Silver Bow Creek, and meet all ARARs that are
not waived. The Selected Remedy for surface water consists of the following
components:

1. The Surface Water Management Program, which uses Best Management Practices
(BMPs) to address contaminated storm water runoff and improve storm water

quality.

2. Excavation and removal to a repository of contaminated sediments from the
stream bed, banks, and adjacent floodplain along Blacktail Creek and Silver Bow
Creek, from just above the confluence of Blacktail Creek and MSD to the
beginning of the reconstructed Silver Bow Creek floodplain at LAO. The stream
and floodplain will be reconstructed according to an EPA-approved design.
Following removal of the in-stream sediments, further evaluation of surface water
quality in this area will be conducted. If groundwater inflow is found to adversely
affect surface water quality, additional hydraulic controls and groundwater
capture shall be implemented.
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3. Capturing and treating storm water runoff up to a specified maximum storm
event, if BMPs implemented under the Surface Water Management Program do
not achieve the goal of meeting surface water standards in Silver Bow Creek
during storm water events.

4. Hydraulic control, capture, and treatment of contaminated groundwater to
prevent its discharge to Silver Bow Creek surface water (as described in Section
12.3.2).

5. In-stream flow augmentation as appropriate. Flow augmentation will not be
considered until the major remedial components described in this ROD are
designed and implemented.

Hydraulic control, capture, and treatment of contaminated groundwater have largely
addressed surface water contamination during base flow conditions. Storm water
BMPs will be used to control storm water runoff from the OU and reduce the level of
contamination of Silver Bow Creek, Blacktail Creek, and Grove Gulch from heavy
metals and arsenic to below state water quality standards. The BMPs that will be
implemented include, but are not limited to, actions such as source controls on mine
wastes, engineered sediment controls, curb and gutters, detention/retention basins,
routing storm flows away from receiving waters, or removal of waste materials to a
repository. If BMPs are not effective in achieving surface water quality standards in
Silver Bow Creek, lime treatment of storm water runoff may be required. Under this
contingency, storm flows up to a specific design criterion would be collected and
treated by lime treatment or redirected to the Berkeley Pit. If treatment is required, a
conventional lime treatment plant dedicated for that purpose would be constructed.

The Selected Remedy permits augmenting stream flows by adding other water
sources if necessary to increase flows and improve water quality. The objective of
augmentation is to enhance the performance of other components of the surface water
remedy and increase the probability of meeting surface water standards on a
consistent basis within Silver Bow Creek. In-stream flow augmentation is subject to
the conditions outlined above.

Elevated levels of arsenic and heavy metals occur in streambed sediments, the stream
banks, and nearby floodplain materials from the confluence Metro Storm Drain and
Blacktail Creek to the reconstructed Silver Bow Creek channel at LAO. To prevent
these materials from being a source of contaminants to Silver Bow Creek, these
materials shall be excavated and removed to an appropriate mine waste repository.
The stream channel and floodplain shall then be reconstructed according to an EPA-
approved design.

Institutional Controls
The Selected Remedy includes the following minimum ICs:

1. A controlled groundwater area will be established in the Alluvial Aquifer TI Zone
to prevent domestic use of contaminated water, exacerbation or spreading of
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existing contamination, or release of highly contaminated groundwater to surface
water resources through irrigation. The controlled groundwater area will prevent
new well development, except for CERCLA monitoring wells, well systems that
treat contaminated water prior to use, and the use of existing domestic and
commercial wells. To the extent a controlled groundwater area will not prevent
the use of existing wells, an education and well abandonment program will be
implemented to persuade owners not to use contaminated water and to
voluntarily take existing wells out of service in exchange, for example, for being
hooked up to public water. An administrative entity will be identified to monitor
and enforce these restrictions.

2. County zoning and permit requirements will be implemented to ensure that
capped waste areas, discrete areas of waste left in place, and other control
measures such as storm water controls are not disturbed, mismanaged, or
inappropriately developed and that waste taken from these areas is disposed of at
the Butte Mine Waste Repository, or if identified as a hazardous waste disposed of
at a RCRA C facility. These controls and permits are best implemented with
adequate funding for appropriate redevelopment and re-use of affected sites.

3. Deed notices will be required for all areas where wastes were capped and left in
place or where engineered controls were constructed or other discrete wastes were
left in place. The deed notices will notify current and subsequent landowners of
the presence of these wastes or engineered controls and ensure that these wastes
are not disturbed. In addition, fencing and signs may be required to ensure the
integrity of caps and engineered controls.

4. Where private landowners require fencing or use posting for legitimate reasons
relating to the prevention of remedy disruption, the Selected Remedy requires the
installation of these fences or signs.

Operations and Maintenance

There are several short-term Operation and Maintenance (O&M) plans in existence for
various actions within the BPSOU site. The Selected Remedy requires the
development of long-term and integrated comprehensive monitoring and O&M plans
for all aspects of the Selected Remedy.

Statutory Determinations

The Selected Remedy is protective of human health and the environment, complies
with Federal and State requirements that are applicable or relevant and appropriate to
the remedial action, or appropriately waives ARAR requirements, is cost-effective,
and utilizes permanent solutions and alternative treatment (or resource recovery)
technologies to the maximum extent practicable. Because this remedy will result in
hazardous substances, pollutants, or contaminants remaining on site above health-
based levels that allow for unlimited use, a statutory review will be conducted within
five years after initiation of remedial actions to ensure that the remedy is, or will be,
protective of human health and the environment.
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The Selected Remedy does not satisfy the statutory preference for treatment as a
principal element of the remedy because feasible treatment options for solid media
are not available for the waste and site conditions at the BPSOU. However, the
remaining source materials in the BPSOU were determined to constitute a relatively
low, long-term, non-principal threat, thus eliminating the need or expectation for
treatment of solid media. Groundwater treatment, and an option to treat surface
(storm) water if necessary, has been included in the Selected Remedy.

The Selected Remedy achieves substantial risk reduction and is feasible,
implementable, and cost-effective. Residual risks are effectively managed under the
Selected Remedy, as demonstrated by several years of experience at the OU with
groundwater and cap management.

ROD Data Certification Checklist

The following information is included in the Decision Summary section of this Record
of Decision. Additional information can be found in the Administrative Record for
this site.

B COCs and their respective concentrations.
B Baseline risk presented by the COCs.
B Cleanup levels established for COCs and the basis for these levels.

B How source materials are addressed and a classification of remaining source areas as
non-principal threat wastes.

B Current and reasonably anticipated future land use assumptions, and potential future
beneficial uses of groundwater used in the baseline risk assessments and ROD.

B Potential land and groundwater use that will be available at the site as a result of the
Selected Remedy.

B Estimated capital costs, annual operation and maintenance costs, and total present
worth costs, discount rate, and the number of years over which the remedy cost
estimates are projected.

B Key factors that led to selecting the remedy.
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Authorizing Signatures

The U.S. Environmental Protection Agency (EPA), as the Lead Agency for the BPSOU
of the Silver Bow Creek/Butte Area Superfund Site (MTD980502777), formally
authorizes this Record of Decision.

%Z&p;%%% (//;z// o6
Max H. Dodson Ddte ’
Assistant Regional Administrator

Ecosystems Protection and Remediation
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Decision Summary



Section 1 Site Name, Location, and
Description

Butte Priority Soils Operable Unit (BPSOU)
Silver Bow Creek/Butte Area Superfund Site
Butte, Montana

CERCLIS # MTD980502777

The Silver Bow Creek/Butte Area National Priorities List (NPL) Site, which includes
the BPSOU, represents one of four contiguous Superfund Sites in the upper Clark
Fork River Basin that extend 140 miles from the headwaters of Silver Bow Creek north
of Butte to the Milltown Reservoir near Missoula, Montana (Figure 1-1). The Silver
Bow Creek/Butte Area NPL Site lies immediately west of the continental divide in
southwestern Montana, at the easternmost extent of the upper Clark Fork River
drainage. The site encompasses approximately 85 square miles, including the entire
length of Silver Bow Creek and associated land contamination from Butte westward
approximately 25 miles to the Warm Springs Ponds near Anaconda. The site
incorporates several square miles of land area within the city of Butte, Montana. The
BPSOU lies within the Butte portion of the Silver Bow Creek/Butte Area site,
encompassing the town of Walkerville, the part of Butte north of Silver Bow Creek
and west of the Berkeley Pit, and a section of land that extends south from Silver Bow
Creek to Timber Butte (Figure 1-2). The U.S. Environmental Protection Agency (EPA)
is the lead agency and the Montana Department of Environmental Quality (DEQ) is
the support agency for the BPSOU.

The BPSOU covers an area of approximately five square miles and is located a few
miles west of the continental divide at an elevation range of approximately 5,400 to
6,400 feet above mean sea level (amsl). The BPSOU encompasses the northwestern
portion of the Summit Valley, which is characterized by gently sloping terrain,
generally sloping toward the north in the southern portion of the valley and toward
the west in the northern portion of the valley. Mountains bound the valley on the east,
south, and north with highest elevations reaching over 10,000 feet in the Highland
Mountains south of Butte. The two primary streams in the valley are Blacktail Creek,
which begins in the Highland Mountains to the south, and Silver Bow Creek, which
begins where Blacktail Creek and the Metro Storm Drain (MSD) converge. Silver Bow
Creek flows west along the base of the Butte Hill and, prior to mining, originated in
the mountains northeast of the BPSOU. With the advent of mining, Silver Bow Creek
was rerouted and the original channel and floodplain has been completely obliterated
by the Berkeley Pit and the Yankee Doodle Tailings Pond. The MSD was constructed
by realigning and filling the original Silver Bow Creek channel, a low-lying swampy
area, with numerous mine waste impoundments. The Metro Storm Drain is generally
dry, except during storm runoff or snowmelt episodes, and the primary source of
flow in Silver Bow Creek is inflow from Blacktail Creek.
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Section 1

Site Name, Location, and Description

The BPSOU is centered on “Butte Hill”, which is the location of the historic Butte
Mining District. Contaminants at the site, including arsenic and heavy metals such as
copper, lead, mercury, and zinc, are the result of 120 years of hard rock mining,
smelting, milling, and other processing activities. Mining and ore-processing wastes
in Butte represent the primary source materials. These wastes come in several
different forms, including mill tailings, waste rock, slag, smelter fallout, and mixed
combinations of each. Arsenic and metals contained in, or released from these wastes
to soil, surface water, and groundwater pose significant risks to human and ecological
receptors.

The BPSOU is situated in a predominantly urban setting, and includes residential
neighborhoods, schools, and parks, as well as commercial and industrial areas. Land
use within the BPSOU is subject to regulation by the Butte-Silver Bow (BSB) County
government through local ordinances. Figure 1-3 is a map showing the major land
uses in the BPSOU based on the BSB County Master Plan. The northern portion of the
BPSOU is typified by residential and commercial development and inactive mining
operations. Light industrial activity, scattered residences, and the Silver Bow Creek
floodplain characterize the central portion of the BPSOU. The southern portion is
characterized by residential areas, inactive mining operations, cemeteries, and
undeveloped land. The estimated population of the city of Butte was 34,128 in 1994.
The population of Butte peaked in 1920 at 60,313 people. The 2000 U.S. Census reports
Butte’s population to be 33,892.

Butte’s continental climate is characterized by short, cool, dry summers and long, cold
winters. The annual precipitation in Butte generally varies from 6 to 20 inches, with
an average of nearly 13 inches. The greatest amount of precipitation, approximately
one third of the annual amount, typically occurs during the months of May and June.
With an estimated annual free water evaporation of 30 inches (NOAA 1988), annual
evaporation significantly exceeds annual precipitation in the Butte area. However,
precipitation amounts may exceed evaporation during certain portions of each year,
given the cold climate in Butte. As a result, precipitation provides some recharge to
groundwater systems in the BPSOU area.

The principal geologic units within the BPSOU are quartz monzonite bedrock
overlain in places by alluvial deposits. Alluvium within the BPSOU is associated with
Silver Bow Creek, Blacktail Creek, the MSD (i.e., the historic Silver Bow Creek
floodplain), and Grove Gulch. The thickness of the alluvium is generally greater than
200 feet in the upper MSD area and decreases toward the west to less than 20 feet near
the western BPSOU boundary. A water table depression associated with the Berkeley
Pit has resulted in the formation of a groundwater divide in the alluvial groundwater
system. The alluvial groundwater divide is located in the vicinity of the upper MSD
and consists of an area with a relatively flat water table several hundred feet wide.
Within the boundaries of the BPSOU, groundwater to the north and east of the divide
flows toward the Berkeley Pit. Groundwater south and west of the divide generally
flows parallel to the major drainages in the BPSOU.
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Groundwater flow from the entire drainage converges in the west-central portion of
the BPSOU in the area known as Lower Area One (LAQO). Groundwater exits the west
side of the BPSOU (and LAO) in a relatively narrow region of the flood plain
alluvium associated with Silver Bow Creek. The alluvial deposits in this narrow
region are less than 20 feet thick. The reduction in lateral extent and thickness of the
alluvium near the west end of the BPSOU greatly decreases the cross-sectional flow
area of the alluvial system, resulting in a "neck” through which only a very small
portion of the alluvial groundwater can exit the basin. As a result, nearly all alluvial
groundwater within the Summit Valley is forced to discharge to surface water in
Blacktail Creek, the lower portion of the MSD, and to various groundwater control
ponds and channels in LAO constructed as part of the LAO Expedited Response
Action (ERA). This hydrogeological setting within LAO and the hydrologic
modifications made as part of the LAO ERA has made it possible to control, collect
and treat approximately 95 percent of the alluvial groundwater within the BPSOU.

EPA has implemented many response actions during the course of the RI/FS to
address high priority human health and environmental risks, and these actions have
reduced the severity of contaminant loading to Silver Bow Creek. Response actions
completed to date have addressed over 8 million cubic yards of waste using removal,
capping, and/or land reclamation. Over 400 acres of mine-impacted land on the Butte
Hill have been reclaimed. Also, approximately 1.2 million cubic yards of tailings that
were previously in contact with ground and surface water have been removed from
the Silver Bow Creek floodplain. Storm water controls, including conveyance
channels, diversions, and detention basins, have been constructed to significantly
reduce contaminant loading carried from the Butte Hill via storm water runoff.

Through 2005, the PRP Group has spent approximately $60 million associated with
Superfund construction activities within the Butte Priority Soils OU. EPA has assessed
the work completed under past response actions and has determined that, with the
exception of three sites, the removal work is consistent with BPSOU site-specific
remedial goals and ARARs and will not require further action.

Despite this progress, site-wide remedial goals have not been achieved, and threats to
human health, public welfare, and the environment exist from heavy metals and
arsenic. The actual or potential exposure to lead, mercury and arsenic in residential
soil and interior household dust poses a significant human health risk. Arsenic and
heavy metals in surface water and alluvial groundwater exceed applicable water
quality standards. The Selected Remedy includes components to prevent or mitigate
identified exposure pathways and potential threats to human health, public welfare
and the environment.



Section 2 Site History and Enforcement
Activities

The Silver Bow Creek/Butte Area NPL Site is located in the upper Clark Fork River
watershed and includes portions of Butte and Walkerville, Montana. EPA designated
the original Silver Bow Creek Site as a Superfund site in September 1983, under the
authority of the CERCLA. EPA expanded the Silver Bow Creek Site to include the
Butte Area in 1987. In addition to the BPSOU, this NPL site also includes the
following remedial OUs: Butte Mine Flooding Operable Unit ([BMFOU] - Berkeley Pit
and flooded underground mine workings); Rocker Timber Framing and Treatment
Plant; Streamside Tailings; Warm Springs Ponds Active Area; Warm Springs Pond
Inactive Area; Active Mine Area; and West Side Soils (formerly Non-Priority Soils).
Other Superfund sites within the Clark Fork River drainage include the Anaconda
Smelter NPL Site, the Montana Pole and Treating Plant NPL Site, and the Milltown
Reservoir/Clark Fork River NPL Site.

Site History

In 1864, the first placer gold claims in the Butte area were staked and worked. These
low-grade ores proved difficult to recover, and Butte remained a small mining camp
compared to others in the region. Early activities focused on placer mining. However,
silver and copper ore also attracted the attention of early miners.

By the 1870s, dozens of silver and copper claims had been located and successful
treatment processes developed, prompting the construction of mills and smelters
capable of refining arsenic-laden copper ores. A world-class copper industry began to
develop. In 1881, the purchase of mining claims by future copper baron, Marcus Daly,
marked a significant turning point for Butte. Daly and his financial partners
organized various companies, which became the Anaconda Copper Mining Company
(ACMC) and rapidly accumulated surrounding mining properties on the Butte Hill.
At about this time, there were over 300 operating copper mines, at least 10 silver
mines, five smelters, and over 4,000 posted claims. Many mining companies operated
in the Butte area from the 1860s through the 1920s.

Butte’s air quality was poor for many years because of heap roasting - a process in
which copper ore was roasted in large, open air fires - and smelting that took place
within the city limits. In response to the poor air quality, on December 17, 1890 the
city passed Ordinance 186, which made it illegal to roast ore within the city limits.

In 1883, Daly developed his own smelting facility 25 miles away and established the
town of Anaconda. In the early 1890s, Daly and the ACMC built their own railroad,
the Butte, Anaconda & Pacific, thus monopolizing the mining, transportation, and
smelting of the copper ore. Spurs of the mainline tied all of the ACMC mines on the
Butte Hill to the smelter works in Anaconda.
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By 1910, the Butte district had produced over 284 million pounds of copper, making it
the largest producer of copper in North America. All of the mines produced waste
piles of various compositions, and the mills and smelters produced large quantities of
tailings and related waste that were disposed of in ponds or dumped in Silver Bow
Creek. Between 1910 and 1927, ACMC completed consolidation, with few exceptions,
of all of the major mines, smelters, and mills in Butte. Milling and smelting continued
in Butte until the 1920s but, as the copper smelting capacity at Anaconda grew, Butte
became primarily a mining center. Butte's smelters and mills produced air emissions
that contaminated yards and attics throughout the BPSOU, as well as large quantities
of waste such as tailings and slag. Butte’s mines also produced waste and overburden
piles throughout Walkerville and Butte.

Mining in Butte was entirely underground until 1955, when ACMC began surface
mining at the Berkeley Pit. Figure 2-1 shows the mining landscape in Butte at the
beginning of the open pit mining era.

For 80 years, inmense quantities of low-grade ore were moved from the Berkeley Pit
to Anaconda. But in the 1960s and early 1970s, significant changes were made in the
mining and processing procedures. The completion of the Weed Concentrator in Butte
in 1964 reduced the amount of ore sent to Anaconda from 12 to just one trainload per
day. The Weed Concentrator (now known as the Montana Resources Concentrator)
was an ore concentrating facility that produced large quantities of waste in the active
mine area and discharged large volumes of contaminated water to the Metro Storm
Drain.

In 1977, ACMC merged with ARCO. Open pit mining operations were conducted in
the Berkeley Pit until 1982 and in the Continental Pit until 1983 when all mining
operations were suspended by ARCO, the successor to ACMC. In 1985, certain
properties were sold to Dennis Washington, owner of the Montana Resources (MR)
Company. MR is the current operator of surface mining operations in the Continental
Pit, which is located east of the Berkeley Pit, and the MR Concentrator (formerly
known as the Weed Concentrator). ARCO closed the Anaconda Smelter in 1984.
ARCO is now known as Atlantic Richfield, and is a wholly owned subsidiary of
British Petroleum.

More than 120 years of mining has created numerous waste rock dumps that are
scattered throughout the Butte area. Operation of mills, concentrators, and smelters
generated tailings and a variety of other materials. The City of Butte and the Town of
Walkerville were established with the advent of mining in the area and grew in size
and population as the mining and milling industries flourished. The communities
were established close to the mining and milling centers as a matter of convenience.
Urbanization of Butte Hill and paving of large areas increased storm water runoff
relative to pre-urbanization levels. Railroads were used to transport the ore and ore
concentrate. Some railroad grades were built using mine waste rock, fill, and other
readily available materials.







