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RECORD OF DECISION SUMMARY

ANACONDA REGIONAL WATER, WASTE, AND SOILS OPERABLE UNIT
ANACONDA SMELTER NATIONAL PRIORITIES LIST SITE

The U.S. Environmental Protection Agency (EPA), with the concurrence of the State of Montana
Department of Environmental Quality (MDEQ), presents this Record of Decision (ROD) for the
Anaconda Regional Water, Waste, and Soils (ARWW&S) Operable Unit (OU) of the Anaconda
Smelter National Priorities List (NPL) Site. The ROD is based on the Administrative Record for
the ARWW&S OU, including three Remedial Investigations (RIs) and five Feasibility Study (FS)
Deliverables, human health and ecological risk assessments, the Proposed Plan, the public
comments received, including those from the potentially responsible party (PRP), and EPA
responses. The ROD presents a brief summary of the Rls and FS Deliverables, actual and
potential risks to human health and the environment, and the Selected Remedy. EPA followed
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as
amended, the National Contingency Plan (NCP), and appropriate guidance in preparation of the
ROD. The three purposes of the ROD are to:

1. Certify that the remedy selection process was carried out in
accordance with the requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act of
1980, 42 U.S.C. 9601 et seq., as amended (CERCLA), and, to the
extent practicable, the NCP;

2. Outline the remedial action objectives, engineering components
and remedial requirements of the Selected Remedy; and

3. Provide the public with a consolidated source of information about
the history, characteristics, and risk posed by the conditions at the
ARWW&S OU, as well as a summary of the cleanup alternatives
considered, their evaluation, the rationale behind the Selected
Remedy, and the agencies’ consideration of, and responses to, the
comments received. '

The ROD is organized into three distinct sections:

1. The Declaration section functions as an abstract for the key
information contained in the ROD and is the section of the ROD
signed by the EPA Assistant Regional Administrator for
Ecosystems Protection and Remediation and the MDEQ Director;

2. The Decision Summary section provides an overview of the OU
characteristics, the alternatives evaluated, and the analysis of those
options. The Decision Summary also identifies the Selected
Remedy and explains how the remedy fulfills statutory
requirements; and .



The Responsiveness Summary section addresses public
comments received on the Proposed Plan, the Remedial

Investigation/Feasibility Study (RI/FS), and other information in
the Administrative Record.



DECLARATION



DECLARATION
SITE NAME AND LOCATION

Anaconda Smelter NPL Site

Anaconda, Deer Lodge County, Montana

Anaconda Regional Water, Waste, and Soils (ARWW&S) Operable Unit (OU)
CERCLIS ID #MTD 093291656

STATEMENT OF BASIS AND PURPOSE

This decision document presents the Selected Remedy for the last OU, the ARWW&S OU, of
the Anaconda Smelter NPL Site in Deer Lodge County, Montana. EPA, with the concurrence of
MDERQ, selected the remedy in accordance with CERCLA and the NCP.

This decision is based on the Administrative Record for the ARWW&S OU of the Anaconda
Smelter NPL Site. The Administrative Record (on microfilm) and copies of key documents are
available for public review at the Hearst Free Library, located on the corner of Fourth and Main
in Anaconda, Montana, and at the Montana Tech Library in Butte, Montana. The complete
Administrative Record may also be reviewed at the EPA Records Center in the Federal Building,
301 South Park, in Helena, Montana.

The State of Montana concurs with the Selected Remedy, as indicated by its signature.
ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances at and from the ARWW&S OU, 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 ARWW&S OU is the fifth OU to receive remedial action at the Anaconda Smelter NPL
Site. The first remedial action, taken at the Mill Creek OU, involved the relocation of residents
from the community of Mill Creek after other initial stabilization and removal efforts. The
second remedial action, taken at the Flue Dust OU, addressed flue dust at the site through
removal, treatment, and containment. At approximately the same time, removal actions were
undertaken, including permanent removal and disposal of Arbiter and beryllium wastes and the
selective removal of contaminated residential yard materials from the community of Anaconda.
The third remedial action addressed various waste sources found within the Old Works/East
Anaconda Development Area (OW/EADA) OU, located adjacent to the community of
Anaconda, and in areas of future development, and followed an initial removal action in the same
area. Certain wastes within the OW/EADA OU received an engineered cover, including the Red
Sands waste material and the Heap Roast slag piles, while others were consolidated and/or
covered, including the floodplain wastes and miscellaneous waste piles. In addition, the third



action allowed economic development (i.e., construction of a golf course in the Old Works area)
and provided the final response action at the Mill Creek OU.

The fourth remedial action, the Community Soils OU, addressed all remaining residential and
commercial/industrial soils within the Anaconda Smelter NPL Site. The principal contaminant
of concern (COC) at the Community Soils OU is arsenic in surficial soils from past aerial
emissions and railroad beds constructed of waste material.

This remedial action at the ARWW&S OU will address all remaining cleanup decisions for the
Anaconda Smelter NPL Site. It will also address potential impacts to surface and ground water
from soils and waste sources such as tailings and slag as well as human and environmental risks
associated with arsenic contaminated soils that have not been addressed by other response
actions.

The Selected Remedy for the ARWW&S OU is comprised of several remedies for the waste
media types found throughout the OU. The major components of these remedies are described
below.

Soils and Waste Materials
Major components of the remedy for contaminated soils and waste material include:

. Reduction of surficial arsenic concentrations to below the designated action levels
of 250 parts per million (ppm), 500 ppm, and 1,000 ppm through a combination of
soil cover or in situ treatment.

. Reclamation of the soils and waste area contamination by establishing vegetation
capable of minimizing transport of COCs to ground water and windborne and
surface water erosion of the contaminated soils and waste areas. This vegetation
will also provide habitat consistent with surrounding and designated land uses.

. Partial removal of waste materials followed by soil cover and revegetation for
areas adjacent to streams. Removed material will be placed within designated
Waste Management Areas (WMAs).
Ground Water
Major components of the remedy for ground water include:
. For alluvial aquifers underlying portions of the Old Works and South Opportunity
Subareas, clean up to applicable State of Montana water quality standards through
use of soil covers and removal of sources (surface water) to ground water

contamination and natural attenuation.

. For the bedrock aquifers and a portion of the alluvial aquifer in the Old
Works/Stucky Ridge and Smelter Hill Subareas, waiver of the applicable ground
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water standard. The aquifers underlying these subareas cannot be cost effectively
cleaned up through reclamation, soil cover, or removal of the sources (wastes,
soils, and tailings) of the ground water contamination. Reclamation of soils and
waste source areas with revegetation is required, which will contribute to
minimizing arsenic and cadmium movement into the aquifers.

For portions of the valley alluvial aquifers underneath the Old Works/Stucky
Ridge, Smelter Hill, and Opportunity Ponds Subareas where ground water is
underlying waste-left-in-place, point-of-compliance (POC) monitoring to ensure
contamination is contained at the perimeter boundary of the designated WMA.
Should POC monitoring show a spread of contaminants beyond the boundary of a
WMA, institute treatment options for the ground water where practicable.

Surface Water

Major components of the remedy for surface water include:

Reclamation of contaminated soils and engineered storm water management
options to control overland runoff into surface waters.

Selective source removal and stream bank stabilization to minimize transport of
COCs from fluvially deposited tailings into surface waters. Removed material
will be place within a designated WMA.

Institutional Controls (ICs) and Operations and Maintenance (O &M)

The remedy will employ ICs and long-term O&M for the OU to ensure
monitoring and repair of implemented actions. These actions will be coordinated
through development of an ICs Plan and O&M Plan and will allow for
communication with local government and private citizens. The plans will
function as a tracking system for the agencies and describe and plan for potential
future land use changes.

The remedy calls for a fully-funded ICs program at the local government level.
The Anaconda-Deer Lodge County (ADLC) government will be responsible for
on-going oversight of O&M in the OW/EADA OU, implementation of a county-
wide Development Permit System (DPS), and provision of public information and
outreach through a Community Protective Measures program.

In addition, the remedy will bring closure to previous response actions within the
site that are already implemented, such as the Flue Dust remedy or the Old Works
remedy, primarily through long term O&M for some or all of those actions which
are integrated into this remedy.
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Remedial Desi emedial Action Management

The ARWW&S OU encompasses a very large area, with Remedial Action slated for
approximately 20,000 acres. The size of the OU and the focus on land reclamation as the key
remedy will require management tools during Remedial Design/Remedial Action (RD/RA)
activities to help direct, prioritize, and sequence response actions and allow for changing
community interests. Management of the OU can be accomplished with the following elements:

. Site Management Plan (SMP) - The SMP will provide a framework for future
RD/RA activities and will incorporate remedial unit designations and sequencing
criteria for the RD/RA actions.

. Historic Preservation and Mitigation Plan - Final implementation of the Regional
Historic Preservation Programmatic Agreement will be accomplished. Separate
agreements to address tribal cultural resources will be included.

. Wetlands Mitigation - Assessment and mitigation of impacts to wetlands from
implementation of the remedy and communications with U.S. Fish and Wildlife
Service will be coordinated.

The Selected Remedy will achieve reduction of risk to human health and the environment
through the following:

. Preventing human ingestion of, inhalation of dust from, or direct contact with,
contaminated soil and/or waste media where such ingestion or contact would pose
an unacceptable health risk for the designated land use.

. Stabilization of contaminated soil and waste material against wind and surface
erosion.

. Minimizing transport of contaminants to ground water and surface water
receptors.

STATUTORY DETERMINATIONS

The Selected Remedy is protective of human health and the environment, complies with federal
and state requirements that are legally applicable or relevant and appropriate to the remedial
action, and is cost effective. This remedy uses permanent solutions (e.g., reclamation, soil
removal and engineered covers) and alternative treatment technologies to the maximum extent
practicable for this site.

Since hazardous substances above health-based risk levels will remain on site (in WMAs),
periodic reviews will be conducted throughout the remedial action and upon its completion to
ensure that the remedy continues to provide adequate protection of human health and the
environment.
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LIST OF ABBREVIATIONS AND ACRONYMS

Anaconda-Deer Lodge County

Anaconda Local Development Corporation
Administrative Order on Consent

Applicable or Relevant and Appropriate Requirement
Atlantic Richfield Company

Administrative Rules of Montana

Anaconda Regional Water and Waste

Anaconda Regional Water, Waste, and Soils
bioavailability factor :

bank cubic yard(s)

Best Management Practice

calcium carbonate

Comprehensive Environmental Response, Compensation, and Liability
Act, as amended

Code of Federal Regulations

contaminant of concern

Community Protective Measures Program
Confederated Salish and Kootenai Tribes

Central Tendency Exposure

cubic yard(s)
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Montana Department of Natural Resource and Conservation
Development Permit System

Engineering Evaluation/Cost Analysis

U.S. Environmental Protection Agency

Federal Regulation

feasibility study

gallons per minute

Human Health Risk Assessment

Institutional Control

Lowest Observable Adverse Effect Concentration
Land Reclamation Evaluation System

Maximum Contaminant Level

Maximum Contaminant Level Goals

State of Montana Department of Environmental Quality
milligram(s) per kilogram

microgram(s) per liter

mean sea level

National Contingency Plan

No Observable Adverse Effect Concentration
National Priorities List

Operations and Maintenance

operable unit

Old Works/East Anaconda Development Area
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LIST OF ABBREVIATIONS AND ACRONYMS (Continued)

pH negative log of hydrogen concentration (measurement of acid or base
content of a medium)

POC point-of-compliance

POTW Publicly Owned Treatment Works

ppm parts per million

PRAG Preliminary Remedial Action Goal

PRAO Preliminary Remedial Action Objective

PRP Potentially Responsible Party

RCRA Resource Conservation and Recovery Act

RD/RA Remedial Design/Remedial Action

RDU Remedial Design Unit

RI remedial investigation

RI/FS remedial investigation/feasibility study

RME Reasonable Maximum Exposure

ROD Record of Decision

SMP Site Management Plan

SST streamside tailings

TI technical impracticability

USFWS U.S. Fish and Wildlife Service

WER water effects ratio

WMA Waste Management Area

WQB Water Quality Bureau
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1.0 SITE NAME, LOCATION, AND DESCRIPTION

Anaconda Smelter NPL Site

Anaconda Regional Water, Waste, and Soils (ARWW&S) Operable Unit (OU)
Anaconda, Montana

CERCLIS ID #MTD 093291656

The ARWW&S OU covers approximately 300 square miles in the southern Deer Lodge Valley
and the surrounding foothills area (Figure 1-1). The area consists of agricultural, pasture,
rangeland, forests, and riparian and wetland areas which contain large volumes of wastes, slag,
tailings, debris, and contaminated soil, ground water, and surface water from copper and other
metal ore milling, smelting, and refining operations conducted on site by the Anaconda Mining
Company, and its predecessors and successors, from approximately 1884 to 1980. Waste
disposal occurred over approximately 6,000 acres; 13,000 acres of upland terrestrial soils are
contaminated by smelter emissions; 4,800 acres of alluvial ground water contain elevated
concentrations of arsenic, cadmium, and copper; and 28,600 acres of bedrock ground water
exceed the State of Montana standard for arsenic (18 micrograms per liter [ug/L]).

The ARWW&S OU is intended to be the last OU at the site requiring a remedy decision and will
address all remaining contamination and impacts to surface and ground water, waste source areas
(e.g., slag and tailings) and non-residential soils not remediated under prior response actions,
including the OW/EADA and Community Soils OUs. The ARWW&S OU will also bring
closure to all previous OUs and removal actions including the Smelter Hill OU, Mill Creek OU
and Flue Dust OU. The OU is intended to coordinate land use decisions made by the ADLC
through adoption of a Master Plan and DPS, land ownership by the PRP (Atlantic Richfield
Company {ARCOY}), long-term maintenance of wastes-left-in-place through designation of
WMAs, and use of ICs to support protective engineering remedies in the final ROD.

Due to the large size of the ARWW&S OU, EPA subdivided the large OU into five subareas
which are listed below and shown on Figure 1-2.

. Opportunity Ponds;

. North Opportunity;

. South Opportunity;

. Old Works/Stucky Ridge; and
. Smelter Hill.

A brief description of each subarea is given below.
1.1  OPPORTUNITY PONDS SUBAREA

The Opportunity Ponds Subarea is located within the central portion of the ARWW&S OU and
encompasses an area of approximately 11 square miles. The results of the Remedial
Investigation (RI) (ARCO 1996a) for this subarea indicate large volumes of waste are located
within the Opportunity Ponds A, B-1, B-2, C-1, C-2, D-1, and D-2 cells; the Triangle Waste
Area; the South Lime Ditch Area, and the Toe Waste Area. Contaminated soils affected by past
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smelter emissions have also been identified in some locations throughout the subarea. A portion
of the alluvial aquifer underlying the subarea is contaminated with elevated levels of arsenic and
cadmium above State of Montana standards for ground water.

The ADLC Planning Board designated the land which falls within EPA’s defined Opportunity
Ponds Subarea as open space/recreational use and WMAs. EPA has also determined that
removal of waste material found in Opportunity Ponds and Cell A is impracticable and/or cost
prohibitive due to the large waste volumes involved. The determination to leave waste in place
means that ground water will not be remediated underneath these waste materials. Ground water
recharge shows no movement of site contaminants of concern (COCs) to surface water in the
Lower Mill Creek or North Drain Ditch.

1.2 NORTH OPPORTUNITY SUBAREA

The North Opportunity Subarea is located in the northeast portion of the ARWW&S OU and
covers an area of approximately 27 square miles in the area north of State Highway 48 and east
of the Lost Creek/Galen Highway. Results of Rls for this subarea indicate large volumes of
contaminated soils and waste are located throughout the subarea and along Warm Springs Creek.
All surface water is a potential receptor from transport of COCs via runoff and stream bank
erosion.

Land use for the North Opportunity Ponds Subarea is a mixture of rural/residential, agricultural,
airport and open space/recreational. Land use deed restrictions were developed for some portions
of agricultural lands restricting future residential development of these properties. This subarea
covers the lower segment of Warm Springs Creek to its confluence with the Mill-Willow Bypass.
Results of ground water monitoring in the shallow alluvial aquifer indicate ground water quality
in the subarea is generally good. However, levels of cadmium above the State of Montana
standard have been observed from recent ground water monitoring results in the shallow alluvial
aquifer in the south west portion of the subarea.

1.3 SOUTH OPPORTUNITY SUBAREA

The South Opportunity Subarea is located in the southern portion of the ARWW&S OU and
encompasses an area of approximately 25 square miles. Property in this area is used for a
mixture of residential, agricultural, and recreational/open space activities. Sections of property
are slated for incorporation into the regional historic trails program, linking the Greenway project
along Silver Bow Creek to trails in the Old Works/Anaconda area. The subarea encompasses the
lower segments of Mill Creek and Willow Creek to their confluence at the Mill-Willow Bypass.

Approximately 309,000 bank cubic yards (bcy) of wastes have been identified in the South
Opportunity Subarea as a result of completion of the RI at the ARWW&S OU. These wastes

include:

. Tailings, sediment, and contaminated berm material of the Yellow Ditch;
. Railroad grade material near the Blue Lagoon;
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. Contaminated sediment located on the floor of the Blue Lagoon; and
. Streamside tailings located adjacent to Willow Creek.

Portions of all the wastes identified in the subarea are considered a source of ground water
contamination to portions of the alluvial aquifer. Wastes identified in the Yellow Ditch and in
streamside tailings located near Willow Creek are also considered potential source areas for
contamination of surface water in portions of the Yellow Ditch and in the lower reach of Willow
Creek, respectively.

14 OLD WORKS/STUCKY RIDGE SUBAREA

A majority of the Old Works/Stucky Ridge Subarea property was addressed under the
OW/EADA ROD. For remaining properties, located primarily in the upland portions of Stucky
Ridge, land use is designated as open space, agricultural and potential residential. Final ground
water and surface water decisions were deferred from the OW/EADA ROD to the ARWW&S
ou.

As a result of previous actions, a remedial decision for some areas of concern in the Old
Works/Stucky Ridge Subarea has been approved by EPA and MDEQ. These areas of concern
(Heap Roast Slag, Flood Plain Wastes, and Red Sands) and 323 acres of high arsenic and
sparsely vegetated soils have remedial actions currently under construction or completed. The
Old Works/Stucky Ridge Subarea overlies both bedrock and alluvial aquifers that are
contaminated; however, the bedrock aquifer is fractured and is considered untreatable as a result
of a technical impracticability (TI) evaluation (EPA 1996a).

1.5 SMELTER HILL SUBAREA

The Smelter Hill Subarea is located in the southwest portion of the site and covers an area of
approximately 24 square miles. Land uses include WMAss, recreational/open space,
agricultural/grazing, wildlife management, and residential land. This subarea covers the major
site of smelting and processing activities that occurred between 1907 and 1980 and encompasses
the Disturbed Area of Smelter Hill, which includes the Handling/Storage/Process Area, Stack
Area, and Smelter Hill Waste Repositories; the Anaconda Ponds; the Main Granulated Slag Pile;
East Anaconda Yard Wastes; West Stack Slag; debris located in Nazer Gulch and miscellaneous
other small waste piles. The total volume of wastes contained in the subarea is estimated to be
125,079,000 bey. Based on decisions made in the waste removal evaluation, from this total,
approximately 124,900,000 bcy of wastes will remain in place as a designated WMA. This
decision to leave wastes in place was made based on a technical impracticability assessment of
meeting Applicable or Relevant and Appropriate Requirements (ARARs) for ground water and
cost prohibitiveness criteria. The wastes included in the WMA in the Smelter Hill Subarea
include the Anaconda Ponds, Smelter Hill Disturbed Area Wastes, the Main Granulated Slag Pile
and buried tailings in the East Anaconda Yards. A portion of the Disturbed Area and the exterior
berm of the Anaconda Ponds have been reclaimed with a cover of clean soil and vegetation under
previous remedial actions. Areas of wastes and mixed waste and soil located in the Disturbed
Area, waste and debris located in Nazer Gulch, and slag located in the West Stack Slag area are
identified as sources of ground water contamination to the underlying bedrock aquifers. Buried
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wastes in the East Anaconda Yard and the Main Granulated Slag area, and wastes in the
Anaconda Ponds are potential loading sources to ground water in portions of the underlying
alluvial aquifer.

A major portion of contaminated bedrock aquifers covers the back side of Smelter Hill into the .
Aspen Hills/Clear Creek drainages, in addition to a significant area of the Northern Portion of the
State of Montana Mount Haggin Wildlife Management Area (including the Cabbage Gulch
drainage). Estimated acreages of contaminated ground water is 23,830 acres. The drainages are a
contributor to upper portion of Mill and Willow Creeks, perennial streams with a State of
Montana B-1 classification.

DS-4



2.0 OPERABLE UNIT HISTORY AND ENFORCEMENT ACTIVITIES

The Anaconda Smelter NPL Site was placed on the NPL in September 1983, under the authority
of CERCLA. The EPA issued both general and special notice letters to ARCO on several
occasions and ARCO has been actively involved in conducting investigations and response
actions at the site since that time. On April 12, 1984, ARCO entered into an Administrative
Order on Consent (AOC) with EPA to conduct demolition activities at the smelter. In October
1984, ARCO entered into another AOC to conduct several investigations at the Anaconda
Smelter NPL Site to characterize soils, surface water, ground water, and solid wastes. Early draft
reports based on initial investigations indicated wide-spread contamination and the need for more
in-depth study.

In the initial stages of the investigations, it was discovered that the soils within the community of
Mill Creek, located two miles east of Anaconda, had elevated levels of arsenic. Children in Mill
Creek also had elevated urinary arsenic levels indicating an excess exposure to arsenic in their
environment. Families with young children were temporarily relocated from the community in
May 1986. At that time, flue dust, the most concentrated arsenic and metal source on the site,
was sprayed with surfactant to reduce fugitive emissions, and contaminated road dust in the
community was treated to reduce inhalation exposures. Following temporary relocation, none of
these children had levels of urinary arsenic above the levels of concern as determined by the
Center for Disease Control.

In July 1986, EPA entered into an AOC with ARCO to conduct an expedited RI/FS for the Mill
Creek community. The ROD for Mill Creek was completed in October 1987. The Selected
Remedy was the permanent relocation of all Mill Creek residents. EPA signed a Consent Decree
with ARCO concerning the implementation of the relocation remedy for Mill Creek residents on
January 7, 1988. The permanent relocation was completed in fall 1988.

The generation and airborne transport of stack particulate and fugitive dust emissions during
smelting operations also resulted in contamination of soils and household dust by arsenic,
cadmium, copper, lead, and zinc in other areas surrounding the smelter. In addition, it was
suspected that contaminated material from the Old Works Smelter facilities was present around
homes in three Anaconda neighborhoods (Teresa Ann Terrace, Elkhorn Apartments, and Cedar
Park Homes).

In 1988, EPA, ARCO, and the Montana Department of Health and Environmental Sciences
(MDHES, predecessor to MDEQ) entered into a series of orders and agreements. The primary
document became the AOC, Docket No. CERCLA VIII-88-16, initiating several RI/FS studies on
various OUs and incorporating a Site Management Plan to structure, coordinate and prioritize the
multiple OUs.

On September 28, 1988, ARCO entered into an AQC with EPA to conduct an EE/CA for the
Community Soils OU. Results of sampling conducted by ARCO from 1988-1990 in the areas of
Teresa Ann Terrace, Elkhom Apartments, and Cedar Park Homes indicated the presence of
elevated arsenic and metal concentrations at or near the soil surface. On September 17, 1991, an
Action Memorandum (with a concurrent AOC) required ARCO to conduct a Time-Critical
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Removal Action by excavating and removing contaminated soils in areas of Teresa Ann Terrace,
Elkhorn Apartments, and Cedar Park Homes.

Also in September 1988, EPA entered into an AOC with ARCO to conduct an RI/FS for the Flue
Dust OU. The ROD was completed in September 1991. The remedy selected was treatment and
disposal of all flue dust located on Smelter Hill. Also in September 1988, EPA entered into a
consent order with ARCO to conduct an EE/CA for the Old Works OU. The actions taken as a
result of the EE/CA and resulting Non Time Critical Removal Action have included stabilizing
the Red Sands adjacent to Warm Springs Creek, repair of breaks in Warm Springs Creek levees,
and the installation of fencing to limit access to certain areas of the Old Works site.

A focused investigation of wastes within the ponds and bunkers at the Arbiter Plant site and
beryllium wastes located at the Opportunity Ponds and Smelter Hill was conducted for the
Accelerated Removal EE/CA in 1991. The waste materials within the Arbiter ponds and bunkers
as well as the beryllium wastes were removed as part of the Accelerated Removals response
action in 1992.

Also in 1991, ARCO and EPA amended AOC VII1-88-16 to conduct the Anaconda Soils
Investigation to provide information to support future RI/FS activities at the Anaconda Smelter
NPL Site. The investigation focused on five geographic areas: community soils; near
community soils; community targeted soils; regional soils; and regional targeted soils. One of
the primary objectives of the investigation was to delineate the nature and extent of metals
contamination resulting from airborne particulate deposition.

In 1992, ARCO initiated an Arsenic Exposure Study, through the University of Cincinnati, to
measure arsenic in Anaconda residents and evaluate possible exposure pathways. Several
hundred families participated in this study to provide environmental (i.e., soil, dust, food, and
water) and biological (i.e., urine) data. Data from this study was utilized by EPA in the Final
Baseline Human Health Risk Assessment (HHRA) for the Anaconda Smelter NPL Site (EPA
1996b).

In May 1992, as a part of an amendment to AOC VIII-88-16 and the Anaconda Smelter NPL Site
Conceptual Site Management Plan, OUs at the site were reorganized. This plan formed the
OW/EADA OU from those formerly referred to as the Old Works and Arbiter Plant OUs and
portions of the Smelter Hill OU. The Anaconda Regional Water and Waste (ARWW), Regional
Soils, and Community Soils OUs were also combined from previous studies.

The OW/EADA RI/FS, initiated in 1992, was completed in September 1993. The March 1994
ROD for the OW/EADA OU selected a combination of engineering and ICs as the remedy.
Remediation of recreational and commercial/industrial areas was conducted where waste and
soils exceeded arsenic levels of 1,000 ppm (recreational land use) and 500 ppm
(commercial/industrial land use).

Also in 1992, EPA approved the final work plan for the ARWW Screening Study. ARCO

commenced a three year ground water and surface water sampling and waste characterization
program. The ARWW RI/FS was formally started with a Scope of Work attached to the 8"
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amendment to AQC VIII-88-16 signed in September 1994. ARCO used results of the screening
study, in combination with additional data collection, to complete the RI analysis. EPA approved
the final RI in March 1996.

In 1995, ARCO and EPA amended an AOC to conduct remaining investigations to support both

the Community Soils and ARWW&S OUs (combination of the ARWW and Regional Soils Rls).
The September 1996 Community Soils ROD selected a combination of soil removal, engineered

and vegetative covers as well as ICs as the remedy for this OU.

For completion of the ARWW&S OU, EPA combined RI/FS efforts among various OUs into a
comprehensive analysis of the site. The following documents comprise the RI/FS for the final
site-wide OU:

Remedial Investigation Reports

. ARCO. 1996a. Anaconda Regional Water and Waste Operable Unit Final
Remedial Investigation Report. Prepared by Environmental Science &
Engineering, Inc. for ARCO. February 1996, Volumes I - IV.

. ARCO. 1996b. Anaconda Smelter NPL Site Smelter Hill Operable Unit
Remedial Investigation Report. Prepared by PTI Environmental Services for
ARCO. December 1996, Volumes I - III.

. ARCO. 1997a. Anaconda Smelter NPL Site Anaconda Regional Soils Operable
Unit Remedial Investigation Report. Prepared by Titan Environmental
Corporation for ARCO. February 1997, Volumes I - II.

Risk Assessment Reports

. Life Systems. 1993. Baseline Risk Assessment for the Old Works/East Anaconda
Development Area. Prepared by Life Systems, Inc. for Fluor Daniel, Inc. for EPA.
August 19, 1993.

. EPA. 1996b. Final Baseline Human Health Risk Assessment, Anaconda Smelter
NPL Site Anaconda, Montana. Prepared by CDM Federal for EPA. January 24,
1996.

. EPA. 1997a. Final Baseline Ecological Risk Assessment, Anaconda Regional

Water, Waste, and Soils Operable Unit. Prepared by CDM Federal for EPA.
October 1997, Volumes I - II.

Feasibility Study Reports
. ARCO. 1996¢c. Anaconda Regional Water, Waste, and Soils Operable Unit:

Preliminary Remedial Action Objectives, General Response Actions, Technology
and Process Option Scoping, Waste Management Area Evaluation, and
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Preliminary Points of Compliance Identification. Prepared by Titan
Environmental Corporation for ARCO. February, 1996. (FS Deliverable No. 1)

. ARCO. 1997b. Anaconda Regional Water, Waste, and Soils Operable Unit:
Revised Conceptual Model of Fate & Transport, Pathway Assessment, and Areas

and/or Media of Concern. Prepared by Titan Environmental Corporation for
ARCO. February 1997. (FS Deliverable No. 2)

. EPA. 1996a. Draft Feasibility Study Deliverable No. 34, Ground Water
Technical Impracticability Evaluation, Anaconda Regional Water, Waste, and
Soil Operable Unit. Prepared by CDM Federal for EPA. December 19, 1996.

. EPA. 1996c. Final Feasibility Study Deliverable No. 3B for Anaconda Regional
Water, Waste, and Soils Operable Unit (Identification of Problem Statement,
Remediation Goals and Objectives, Waste Removal Evaluation, Development of

Alternatives, Alternative Selection Evaluation for Each Subarea). Prepared by
CDM Federal for EPA. October 24, 1996.

. EPA. 1997b. Draft Feasibility Study Deliverable No. 5, Detailed Analysis of
Alternatives for Anaconda Regional Water, Waste, and Soils Operable Unit (FS
No. 4, Operations and Maintenance, Appendix F). Prepared by CDM Federal for
EPA. February 14, 1997, Volumes I - II.

. EPA. 1997c. Stucky Ridge Vegetation and Soil Evaluation For Land
Reclamation Considerations, Anaconda Regional Water, Waste, and Soils
Operable Unit. Prepared by CDM Federal and Reclamation Research Unit,
Montana State University for EPA. August 27, 1997.

The draft documents described above do not require revision, after continued review, and are
considered final documents by EPA in support of this ROD.

ARCO’s obligation to perform the tasks set out in the 1995 ARWW&S OU Statement of Work
was terminated by EPA in a letter from M. Dodson to S. Stash, ARCO, dated July 30, 1996.
EPA completed the remainder of the FS documents under fund lead efforts.
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3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

The dialogue between EPA and the community of Anaconda has been active since the inception
of the site in 1983. As aresult, four earlier remedial actions were completed, and in most cases
community support outweighed limited opposition. EPA personnel have worked closely with
individuals and groups to successfully achieve optimal community based environmental
protection.

The ARWW&S OU project developed out of other OUs, where community involvement had
been strong, and thus earlier community involvement cannot be isolated from the ARWW&S
activities. In this section, however, the specific activities addressing community involvement
needs during the RI/FS and decision process will be noted. More detailed community
involvement activities can be found in earlier RODs and in the attached Responsiveness
Summary.

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, the State, or an
individual (PRP), the lead agency will:

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 meeting at or near the site regarding the Proposed
Plan and any proposed findings relating to cleanup standards. The lead agency
will keep a transcript of the meeting and make such transcript available to the
public. The notice and analysis published under item No. 1 above will include
sufficient information to provide a reasonable explanation of the Proposed Plan
and alternative proposals considered.

Additionally, notice of the final remedial action plan set forth in the ROD 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 of any significant changes to the preferred
remedy presented in the Proposed Plan along with the reasons for the changes. A response
(Responsiveness Summary) to each of the significant comments, criticisms, and new data
submitted in written or oral presentations during the public comment period must be included
with the ROD.

EPA has conducted the required community participation activities through presentation of the
RI/FS and Proposed Plan, a 110-day public comment period, public meetings and open houses, a
formal public hearing, and 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 Administrative Record, including the following Rls and FS Deliverables for the ARWW&S
OU, were available for public comment during the Proposed Plan public comment period:
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Remedial Investigations

Anaconda Regional Water and Waste Operable Unit Final Remedial Investigation
Report (ESE 1996).

Anaconda Smelter NPL Site Anaconda Regiomal Soils Operable Unit Remedial
Investigation Report (ARCO 1997a).

Anaconda Smelter NPL Site Smelter Hill Operable Unit Remedial Investigation
Report (ARCO 1996b).

Feasibility Studies

FS Deliverable No.1 - Preliminary Remedial Action Objectives/General Response
Actions/Technology and Process Option Scoping, Waste Removal Evaluation
(ARCO 1996c).

FS Deliverable No. 2 - Conceptual Model of Fate and Transport, Pathways, and
Areas/Media of Concern (ARCO 1997b).

FS Deliverable No.3A - Ground water Technical Impracticability Evaluation for
Anaconda Smelter NPL Site (EPA 1996a).

FS Deliverable No. 3B - Waste Removal Evaluation and Development of
Remedial Alternatives from the Treatment Technologies Screened in FS
Deliverable No. 1 - (EPA 1996¢). '

FS Deliverable No. 4 - Monitoring, and Operations and Maintenance Plan. -
(Appendix F in FS Deliverable No. 5, CDM Federal 1997a).

FS Deliverable No. 5 - Summary of the Results of the Prior Deliverables and a
Detailed Analysis of the Remedial Action Alternatives for Each area of concern in
the Anaconda Regional Water, Waste, and Soils Operable Unit (CDM Federal
1997a). :

Stucky Ridge Vegetation and Soil Evaluation For Land Reclamation
Considerations (EPA 1997¢).

Risk Assessments

Final Baseline Human Health Risk Assessment (EPA 1996b).

Final Baseline Ecological Risk Assessment (EPA 1997a).

The Proposed Plan for the ARWW&S OU was released for public comment on October 21,
1997. Copies of the Rls, Risk Assessments, FS Deliverables 1 through 5, and Proposed Plan
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were made available to the public in the Administrative Record located at the EPA Record
Center in Helena, the Hearst Free Library in Anaconda, and the information repository at the
Community Service Center in Anaconda. The Proposed Plan was distributed to the parties on the
EPA Anaconda mailing list (approximately 350) and the Anaconda Local Development
Corporation (ALDC) mailing list (about 400), and also made available at several locations in
Anaconda. The notice of availability of the RI/FS and Proposed Plan was published in the
Anaconda newspaper, The Anaconda Leader, October 24, 1997. A formal public comment
period was originally designated from October 22, 1997 to December 20, 1997. At the request of
the Technical Assistance Group and county attorney, the period was extended until January 30,
1998.

Two public information meetings were held after releasing the Proposed Plan, one on October
30, 1997 at the Anaconda High School Auditorium and one on November 20, 1997 at the
Opportunity Community Club. In addition, EPA hosted an open house on November 18, 19, and
20, 1997 at the Anaconda Community Service Center for all interested people throughout the
community who would like to learn more about the ARWW&S OU and its proposed remedial
action alternatives. Reminder mailings were sent to EPA and ALDC’s mailing lists.

A formal public hearing was held in Anaconda on January 15, 1998. 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 the comments received during the public comment period is included in the
Responsiveness Summary, which is part of this ROD.
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4.0 SCOPE AND ROLE OF OPERABLE UNIT

The Anaconda Smelter NPL Site is currently organized with respect to the following actions:

. Anaconda Smelter Demolition and Initial Stabilization Actions;

. Mill Creek Children Relocation Removal Action;

. Mill Creek Relocation Remedial Action;

. Anaconda Yards Time Critical Removal Action;

. Arbiter Non-Time Critical Removal/Beryllium Non-Time Critical Removal
Action and Repository Construction;

. Old Works Stabilization Removal Action;

. Flue Dust Remedial Action;

. OW/EADA Remedial Action;
. Community Soils Remedial Action; and
. ARWW&S OU Remedial Action.

The actions were prioritized based on their potential risk to human health and the environment.
Mill Creek was considered the highest priority and EPA relocated Mill Creek residents in 1988.
Since then, EPA has also taken action at several other areas, including Flue Dust, Arbiter,
Beryllium, OW/EADA, and Community Soils. These actions were prioritized for action based
on principle threat human health risks (Flue Dust), immediate economic development
requirements (OW/EADA), and potential exposure of remaining residents to elevated arsenic soil
concentrations (Community Soils).

As noted in Section 2.0, Operable Unit History and Enforcement Activities, the site has been
organized and OUs prioritized since 1988, with the Conceptual Site Management Plan attached
to the AOC VIII-88-16. This order was formally revised in October 1995, with the Community
Soils and ARWW&S OUs identified for remaining ROD completion. A brief description of the
ARWWA&S OU is provided below:

The ARWW&S OU combines the former ARWW, Anaconda Soils, and Smelter Hill OUs in a
final site-wide RI/FS. Independent Remedial Actions will not be required under the Anaconda
Soils and Smelter Hill OUs. The ARWW&S OU is intended to be the last comprehensive OU of
the Anaconda Smelter NPL Site by addressing all remaining issues not addressed under other
remedial actions. This OU will continue to address potential impacts to surface and ground
water from soils and waste sources such as tailings and slag. This OU will address both the

human and environmental risks associated with site-related contamination that have not been
addressed by other OUs.

The purpose of the Rls and FS Deliverables for the ARWW&S OU was to gather sufficient
information to support informed risk management decisions for remediation of all the remaining
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human and ecological health risks at the Anaconda NPL Site. The Rls and FS Deliverables were
performed in accordance with the NCP, 40 CFR Part 300, and CERCLA.

The objectives of the Rls and the FS Deliverables were to:

characterize to the extent necessary, the nature and extent of arsenic and metal
contamination in soil, waste material, surface water, ground water and air in each
subarea and area of concern throughout the ARWW&S OU;

identify potential receptors, exposure pathways and food chain relationships;

estimate human health and ecological risk due to exposures to arsenic and metal
contaminated media;

identify the current or reasonably anticipated future land use that may require
development of remedial alternatives;

screen and evaluate each of the remedial action alternatives defined in the FS
deliverables against the NCP remedy selection criteria (40 CFR §300.430); and

compare the relative performance among each alternative with respect to the
evaluation criteria.

The remedy outlined in this ROD is intended to be the final remedial action for the ARWW&S
OU. It is also intended to be the final remedial action for all remaining waste in the Anaconda
Smelter NPL Site.
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5.0 SUMMARY OF SITE CHARACTERISTICS
5.1 GENERAL SITE CHARACTERISTICS

The ARWW&S OU, which covers an area of approximately 300 square miles, is located in the
southern Deer Lodge Valley and the surrounding foothills area (Figure 1-1). The southern Deer
Lodge Valley is described as a north-south oriented intermontane basin with a structural history
similar to numerous other Tertiary extensional basins in southwest Montana and adjacent parts of
Idaho (Thompson et al. 1981). The estimated thickness of basin fill in the study area is approxi-
mately 5,000 feet (McLeod 1987; Cremer 1966). The basin is described as a half graben,
controlled along its western margin by east-dipping listric normal faults. Interpretation of the
basin’s structural geology, from results of unpublished seismic surveys, suggests antithetic faults
oriented with a west dip and located near the west margin of the basin may offset upper-level
basin fill material.

Ground elevations at the site range from 4,800 to 6,300 feet above mean sea level (msl). In
general, topography in the surrounding foothills exhibits a gentle to moderately steep slope
toward principal drainages of the Upper Clark Fork River System. Topography of the valley-
floor exhibits a very gentle northeast to east slope direction towards the principal water course of
Silver Bow Creek and the upper Clark Fork River. Southwest of the site, the Anaconda-Pintler
Mountains rise to elevations above 10,000 feet msl (ESE 1992). Northwest of the site is the Flint
Creek Range. The majority of the site is located in the valley so slopes are generally in the range
of 0 to 10 percent. However, steep slopes up to S0 percent are observed in the mountainous areas
located at the western edge of the site.

5.1.1 CLIMATE

The climate of Anaconda is classified as semi-arid with moderate wind conditions; long,
cold winters; and cool summers. Climate in the higher mountain elevations is alpine to
subalpine. The average annual temperature in Anaconda is 43 degrees Fahrenheit (°F). The
warmest month, based on a 30-year average daily maximum temperature is July (79°F); the
coldest month is January (14.5°F), based on the 30-year average daily minimum temperature.

Weather data collected from 1951 to 1980 at the National Climatic Data Center site in Anaconda
(Montana No. 2604, elevation 5,511 feet) indicate the average annual precipitation is
approximately 14 inches. The wettest months are May and June with 1.9 and 2.3 inches,
respectively. The area receives at least 0.1 inch of precipitation an average of 113 days per year.
Mean annual snowfal!l in Anaconda is 63 inches, based on data collected from 1951 through
1974.

5.1.2 SURFACE WATER
Five principal perennial streams (Lost Creek, Warm Springs Creek, Mill Creek, Willow Creek,
and Silver Bow Creek) that intersect the ARWW&S OU are tributaries of the Upper Clark Fork

River System (Figure 5-1). The confluence of Silver Bow Creek, the Mill-Willow Bypass, and
Warm Springs Creek in the east-central portion of the OU marks the formation of the Upper
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Clark Fork River. Silver Bow Creek and the Upper Clark Fork River follow a northerly course
along the east margin of the southern Deer Lodge Valley to form the present-day flood plain.
These streams have deposited recent alluvium along the axis of the basin and have incised
geologically older alluvial fans that form a series of high terraces located along the east margin of
the OU. Mill Creek and Willow Creek also contribute to the deposition of alluvial material in

the southern portion of the OU. These creeks combine to form the Mill-Willow Bypass to route
relatively uncontaminated surface water around the Warm Springs Ponds, a water treatment
system for Silver Bow Creek. A thin layer of silty overbank deposits overlie glacial outwash in
portions of the floodplain in the northern portion of the study area along the corridors of Warm
Springs Creek and Lost Creek.

Numerous drainage ditches collect shallow ground water from the Opportunity Ponds area. This
drainage ditch network includes the North Ditch, South Lime Ditch, Old Lime Ditch, and two
decant ditches located in the area east of the Opportunity Ponds. The South Sewer Ditch and the
New Lime Ditch are located at the base of Smelter Hill and capture storm water runoff and
snowmelt on the north and east sides of Smelter Hill and transport it to the Opportunity Ponds.

The streams in the valley are classified for use as drinkable, swimmable, and fishable; however,
none of the streams are currently used for drinking water supplies. A portion of surface water
flow in Mill, Willow, Warm Springs, Silver Bow, and Lost Creeks, and the Clark Fork River, is
dedicated to agricultural use through ditch irrigation.

5.1.3 GROUND WATER

Conceptually, the hydrogeology of the area has been divided into two major hydrologic units, the
alluvial aquifer and the bedrock aquifer. The principal aquifer of concern at the site underlies the
floor of the southern Deer Lodge basin and is referred to as the alluvial aquifer. It is comprised
of coarse textured alluvial deposits that are generally highly permeable. The alluvial aquifer is
bound laterally and vertically by hydrologic units comprised of consolidated bedrock or deposits
of alluvium and colluvium of relatively lower permeability. This system is commonly referred to
as the bedrock aquifer.

The upper portion of the unconfined alluvial aquifer is a highly transmissive aquifer underlying
the western portion of the basin floor, grading to a moderately transmissive aquifer in an
eastward direction. The alluvial aquifer is comprised of various types of alluvial deposits,
including floodplain (Qal), glacial outwash (Qgo), and recent alluvial fan deposits. Depth to
ground water in the alluvial aquifer ranges from less than 5 feet to more than 100 feet along some
segments of the valley margin.

The alluvial aquifer is bound at the valley margin by a relatively less transmissive hydrologic
system. This hydrologic system is commonly referenced as the bedrock aquifer, and is composed
of deposits of glacial till (Qt), indurated sinter (Qts), and unconsolidated by commonly clayey
alluvial fan deposits (QTf2), Tertiary volcanic bedrock (Tv), Cretaceous granitic rocks (Kg), and
Mesozoic and Paleozoic sedimentary rocks (Mz and Pz). The unifying characteristic of the
bedrock aquifer is its relatively low hydraulic conductivity compared with that of the alluvial
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aquifer. Depth to ground water in the bedrock aquifer ranges from less than 10 feet to greater
than 100 feet.

The lower boundary of the alluvial aquifer is difficult to define because unconsolidated basin fill
extends well beyond the range of monitor well drilling. Only a few monitor wells penetrate more
than the upper 10 to 30 feet of the aquifer, therefore, the lower boundary has been defined
conceptually at a depth of 150 feet below the top of the water table in areas where the base of the
aquifer has not been penetrated by monitor well control.

Ground water flow in the study areas enters the alluvial aquifer as valley through-flow, as ground
water recharge from the surrounding bedrock aquifer, or through the base of the aquifer. The
lateral boundary of the alluvial aquifer generally coincides with geologic contacts observed near
the margin of the South Deer Lodge Valley. The valley is bound by mountainous terrain
characterized by steep topographic gradients. The water table gradient of the bedrock aquifer in
these areas may resemble the topographic slope. As a result, ground water entering the alluvial
aquifer as recharge from the surrounding bedrock aquifer will generally flow in a direction
perpendicular to the valley margin. Ground water flow in the alluvial aquifer is generally in a
direction perpendicular to the topographic contours of the valley.

Although regional ground water flow at the site is principally in a horizontal direction, vertical
components of ground water flow are also evident in portions of the aquifers at the site. In
general, data suggest a downward component of ground water flow for most of the bedrock
aquifer underlying Smelter Hill and for the alluvial aquifer underlying the Anaconda Ponds, the
Opportunity Ponds, the Blue Lagoon, Warm Springs Ponds, portions of the floodplain of Warm
Springs Creek, Mill Creek, Willow Creek, Lost Creek, Silver Bow Creek, and portions of the
area surrounding the Anaconda County airport. A general upward component of ground water is
identified for the alluvial aquifer located at the base of Smelter Hill, underlying the lower
floodplain segments of Warm Springs Creek, Mill Creek, Willow Creek, Lost Creek, Dutchman
Creek, Silver Bow Creek, and the upper Clark Fork River; underlying a portion of the area
surrounding the Opportunity Ponds and Blue Lagoon; underlying the Mill-Willow Bypass; and
underlying a portion of the area surrounding the Warm Springs Ponds.

Data show that the hydraulic conductivity of the alluvial aquifer is significantly higher (over
three orders of magnitude) than that of the bedrock aquifer at the site. The exceptions to this
trend are portions of alluvial fan deposits consisting of silts and clays which exhibit a hydraulic
conductivity comparable to that of the bedrock aquifer.

An evaluation of the distribution of aquifer hydraulic conductivity at the site indicates the

alluvial aquifer in the vicinity of the Old Works area and area upgradient of the Opportunity
Ponds generally demonstrates the highest values of hydraulic conductivity at the site (greater than
100 feet per day). This portion of the alluvial aquifer generally consists of coarse sands and
gravels, and may be related to paleochannel deposits of Warm Springs Creek. Portions of the
Tertiary alluvial and bedrock aquifers demonstrating relatively low permeability (less than 1 foot
per day) are generally present underlying Smelter Hill.
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Water use in the area is controlled primarily by surface land ownership, water rights, and major
land use. Ground water is used as water supply for irrigation in portions of the site, primarily in
the southern portions of the valley and near Fairmont Hot Springs. Consumption is limited to
domestic purposes from small capacity water wells in the Aspen Hills subdivision located on the
back side of Smelter Hill, the community of Opportunity, and rural homes. The city of Anaconda
is permitted for using ground water and surface water from their public water supply, but the
wells and reservoirs are outside and upgradient of the NPL site.

5.1.4 SOILS AND TOPOGRAPHY

The ARWW&S OU can be divided into three general areas of topography: floodplain area,
lowland area, and upland area. The floodplain area is defined by the boundary of the 100-year
floodplain. In general, the 100-year floodplain at the site is restricted to narrow corridors located
along Lost Creek, Dutchman Creek, Warm Springs Creek, Mill Creek, Clear Creek, Willow
Creek, Silver Bow Creek, and the Upper Clark Fork River. Topographic slope in the floodplain
area generally ranges from 0 to 8 percent. Floodplain soil types have been classified on a
preliminary basis for portions of the site by the United States Department of Agriculture Soil
Conservation Service. Soil types of the 100-year floodplain in these areas range from silt and
clay loam in the lower reaches of Lost Creek, Dutchman Creek, Warm Springs Creek, Mill
Creek, and Willow Creek (slope generally less than 4 degrees), to gravelly loam in steeper
sections (4 to 8 percent slope) of upper Lost Creek and upper Willow Creek, and rubble in the
floodplain of Clear Creek. '

The lowland area is defined as the segment of the valley located topographically above the 100-
year floodplain to the intersection of the floor of the southern Deer Lodge Valley with the
surrounding foothills. Topographic slope in this portion of the site generally ranges from 0 to 4
percent. Soils in the lowland area are generally thick and well-developed over broad alluvial
fans. Soils in the lowland area are often well-drained (gravelly loam) along the margins of the
foothills area to poorly drained, wetland-type soils (silty loam) in the interior portion of the site.

Soils located in the foothills area were developed on steeply sloping alluvial fans, colluvium, and
bedrock of sedimentary and volcanic rock types. Topographic slope in this portion of the site
ranges from less than 10 percent to greater than 50 percent. Soils in this region of the site are
generally thin and may contain a large percentage of rock fragments.

5.2 TERRESTRIAL AND AQUATIC ENVIRONMENTS

5.2.1 TERRESTRIAL SYSTEMS

Terrestrial ecosystems comprise the majority of the Anaconda Smelter NPL Site and include
agricultural areas (i.e., cropland and pasture), rangeland (mosaics of grass, forbs, shrubs and
trees), forests, and riparian and wetland areas. These areas received contamination from smelter
stack emissions during the 100-year operation of the Anaconda Smelter and, although the smelter
has not operated since 1980, smelting byproducts persist as wastes and contaminated soils.
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The climax vegetation (i.e., uninfluenced by European human activity) in the lowland and
foothill areas of Anaconda is classified as either silty or saline range sites that would consist of
perennial grasses, forbs, and shrubs, and forest in the upper elevations. The primary rangeland
habitat types found in the Anaconda area classify into either the rough fescue or Idaho fescue
climax series. Under climax or near climax conditions the plant communities on these
range/forest sites and in these habitat types would be very productive and dominated by native
perennial plant species. This is in sharp contrast to the plant communities in many areas of the
Anaconda Smelter NPL Site that exhibit low canopy coverage and annual above-ground
production, or are dominated (or co-dominated) by weedy or metal-tolerant plant species. Plant
community diversity and structure vary considerably across the site depending on the
characteristics of the soil and the physical environment. These factors include concentrations of
smelting-related COCs, soil moisture, organic matter, soil pH and nutrient status, slope, aspect,
reclamation activities, and other influences such as logging, fire, irrigation, and grazing.

Investigations and field work indicate areas of barren soil and stressed vegetation, especially in
the vicinity of Stucky Ridge, Smelter Hill, Mount Haggin, and the Anaconda and Opportunity
Tailings Ponds. According to one estimate, the vegetation condition in approximately 18 square
miles (11,400 acres) of uplands has been visibly altered by anthropogenic activities, including
smelting. These activities resulted in the total elimination of native plant communities and
extensive topsoil loss from lack of vegetation in some areas. The result has been a shift in plant
community structure from forests or rangeland to barren or sparsely vegetated grasslands having
low species and structural diversity, and being composed of monocultures of weedy and/or
metals-tolerant species. These vegetational and landscape changes are documented by historic
photographs and records, and recent research at the site.

Wetlands have also been identified in portions of the ARWW&S OU. An inventory of wetlands
areas at the Anaconda Smelter NPL Site was performed by ARCO during the period of 1991
through 1993 (EA 1994) and resulted in the identification of approximately 10,000 acres of
wetlands, riparian, and aquatic habitat. Few wetlands were observed on the steep hilly acres
located on the west side of the study area. The wetlands found in this area are narrow riparian
zones associated with intermittent streams such as Hensley and Homestead Gulches. The broad
valley floor located north of Warm Springs Creek supports considerable wetland acreage.
Shallow depth to ground water and somewhat poorly drained soils contribute to many wet
meadows that characterize much of this geographical area. The topographically high terrace
located north of Lost Creek in the north portion of the OU has only a few identified wetlands
areas. The relatively flat, low-lying agricultural areas located south of Opportunity, Montana
including the town of Opportunity also supports fairly expansive wetlands. The wetlands in this
portion of the OU are characterized by shallow ground water and flat topography.

Wildlife species associated with the upland habitats include a wide variety of species adapted to
semi-arid montane conditions, and those that have adapted to the vegetational changes. These
include birds of prey, woodpeckers, songbirds, squirrels, porcupine, marten, black bear, moose,
elk, deer, invertebrates, amphibians, and reptiles. The bald eagle and the peregrine falcon, both
Federally listed as endangered, may occur at the ARWW&S OU. In addition, the gray wolf is
also listed as endangered and may eventually occur at this site. Riparian and wetland habitat also
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support many wildlife species such as birds of prey, waterfowl, woodpeckers, songbirds, otter,
muskrat, mink, raccoon, beaver, deer, amphibians, reptiles, and invertebrates.

5.2.2 AQUATIC ENVIRONMENTS

The four perennial streams within the Anaconda Smelter NPL Site (Mill Creek, Willow Creek,
Warm Springs Creek, and Lost Creek) are important aquatic resources since they constitute the
major aquatic habitats in this dry region. (Silver Bow Creek is part of the Silver Bow
Creek/Butte Area NPL Site.) These streams also represent a portion of the headwaters for the
Upper Clark Fork and Columbia Rivers. Interviews with local fisheries experts and sportsman
indicate that healthy, self-sustaining salmonid fisheries exist in these streams upgradient of
Anaconda, and that other small inflow streams located between Warm Springs Creek and Lost
Creek also support fish. Habitats deteriorate in the lower reaches of each stream due in part to
dewatering for agricultural purposes, which affects the amount and timing of surface water flow,
and from COC-contaminated surface water and sediment. Fish found in at least some of the
streams and lakes in the Anaconda area include brook trout, brown trout, bull trout, rainbow
trout, cutthroat trout, shiner, sculpin, sucker, and whitefish. The bull trout is listed as threatened
by the Federal government.

In addition to the four perennial streams, there are several standing bodies of water that serve as a
source of drinking water or habitat for wildlife. These water bodies include the Blue Lagoon,
Slag Gulch, Nazer Guich, and the ponds and drainage ditches surrounding the Opportunity
Tailings Ponds. These waters serve as pathways for chemical exposure to aquatic macro
invertebrates, amphibians, reptiles, birds, and mammals that use or reside in or near these water
bodies. Data indicate that total concentrations of COCs in surface water in some stream
segments frequently exceed the EPA chronic ambient water quality criteria derived for total
metals (Table 5-1).

Invertebrates found in perennial streams and other aquatic habitats at the Anaconda Smelter NPL
Site include dragonflies, midges, mayflies, worms, stoneflies, caddisflies, and damselflies.
Amphibians and reptiles typically associated with aquatic environments in western Montana
include the boreal toad, spotted frog, northern leopard frog, and long-toed salamander. Reptiles
typically found in aquatic or relatively moist environments in western Montana include the
western painted turtle, wandering garter snake, northern alligator lizard, and western skink. The
northern alligator lizard and western skink are also often found in dry environments, occasionally
long distances from water and may be present at the site.

5.3 SUBAREA DESCRIPTIONS

Due to the large size of the ARWW&S OU, it has been separated into five subareas to facilitate
the screening of potential remedial technologies and the evaluation of alternatives; these are the
Opportunity Ponds, North Opportunity, South Opportunity, Old Works/Stucky Ridge, and
Smelter Hill Subareas. The nature and extent of contamination in the subareas is discussed
below. Portions of the subareas containing waste or contaminated media are referred to as “areas
of concern”, and are summarized in Table 5-2.
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5.3.1 OPPORTUNITY PONDS SUBAREA

The Opportunity Ponds Subarea encompasses approximately 11 square miles and occupies the
central region of the ARWW&S OU (Figure 1-2).

The Opportunity Ponds Subarea is divided into three large waste areas: the Opportunity Ponds,
Triangle Waste Area, and South Lime Ditch. The Opportunity Ponds contain approximately
129.3 million cubic yards (cy) of tailings covering an area of approximately 3,600 acres. The
thickness of tailings in the Opportunity Ponds ranges from a few feet to over 50 feet. Tailings
located beyond the east exterior berm of the Opportunity Ponds cover an additional area of
approximately 26 acres and constitute an estimated 60,000 cy of wastes. Table 5-3 lists the
physical composition of tailings in the Opportunity Ponds Subarea. A portion of the wastes at
the base of the Opportunity Ponds are in direct contact with ground water of the alluvial aquifer.
As a result, tailings contained in the Opportunity Ponds are characterized as a source of ground
water contamination to the underlying alluvial aquifer, and are a potential source of ground water
contamination to the aquifer underlying a portion of the South Lime Ditch area. Tables 5-4
through 5-6 show results of chemical analyses and related statistical information for the
Opportunity Ponds Subarea.

Wastes in the Triangle Waste Area are diverse, ranging from tailings generated by the Old Works
(pre-1900) and Washoe Works (post-1902) smelters to municipal solid waste and sewage sludge
material. Wastes in this portion of the subarea encompass an area of approximately 300 acres
and range in thickness from less than 1 foot to approximately 10 feet. The total volume of waste
material in the Triangle Waste Area is estimated to be approximately 1.4 million cy. Wastes in
the Triangle area are not identified by EPA as a significant source of ground water contamination
to the underlying alluvial aquifer. Concentrations of metals in sediments from the Triangle
Waste Area are shown in Table 5-7.

Wastes in the South Lime Ditch Area are contained in a 490 acre area located along the southern
perimeter of the Opportunity Ponds. The South Lime Ditch is a drainage ditch which was
constructed by the Anaconda Company to capture ground water in the shallow alluvial aquifer
and to convey storm water emanating from Smelter Hill to the Warm Springs Ponds. Wastes
were deposited in the area during a breach in the exterior berm of the Opportunity Ponds. The
thickness of waste material in the South Lime Ditch area is estimated to range from less than

1 foot to approximately 8 feet. The estimated volume of waste material in the South Lime Ditch
area is 1.7 million cy. Wastes in the South Lime Ditch area are identified as a potential source of
ground water contamination to the underlying alluvial aquifer. Concentrations of metals in soils
from the South Lime Ditch Area are shown in Table 5-8.

Widespread areas of contaminated soil are identified in the Opportunity Ponds Subarea resulting
from deposition of smelter stack emissions and deposition of fugitive dust emissions from large
areas of waste. In some portions of the subarea, elevated levels of metals in contaminated soils
are phytotoxic to native plant species; thus, a majority of the area with significant soil

" contamination is also characterized by a poor vegetative cover. A portion of the poorly vegetated
area of contaminated soils is considered a potential loading source for metals to surface water
and bed sediment of Mill Creek. In addition, approximately 300 acres of contaminated soils in
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the subarea exhibit arsenic levels greater than the Preliminary Remedial Action Goal (PRAG)
(1,000 milligrams per kilogram [mg/kg]) identified by EPA for recreational lands.

Ground water is contaminated in the Opportunity Ponds Subarea in portions of the alluvial
aquifer underlying the Opportunity Ponds and South Lime Ditch area. Levels of arsenic and
cadmium above the PRAGs are observed in the alluvial aquifer underlying the Opportunity
Ponds (Tables 5-9 and 5-10), and elevated levels of arsenic are observed in the aquifer in the
South Lime Ditch area (Table 5-10). The vertical extent of ground water contamination is
limited to the upper 10 to 25 feet of the aquifer.

Surface water resources in the Opportunity Ponds Subarea include the lower segment of Mill
Creek at the site and a drainage ditch network located in the perimeter of the Opportunity Ponds.
Surface water contamination in Mill Creek occurs on at least a seasonal basis and includes
elevated levels of total and dissolved arsenic, copper, and lead above PRAGs identified by EPA.
Potential sources of contamination to Mill Creek include runoff of contaminated storm water
from areas of wastes and contaminated soil located in the Smelter Hill Subarea, and runoff of
contaminated storm water from poorly vegetated areas of contaminated soils located adjacent to
Mill Creek in the Opportunity Ponds Subarea. Surface water contamination in the Opportunity
Ponds drainage ditch network includes elevated levels of total and dissolved copper and zinc
above PRAGs in ponds located east of the Opportunity Ponds D-2 cell, and elevated levels of
dissolved arsenic above the PRAG in a small drainage ditch located east of the Opportunity
Ponds D-2 cell. A potential loading source of metals to surface water in this area is runoff of
storm water and snowmelt from wastes deposited outside the exterior berm of the Opportunity
Ponds D-2 cell. :

Bed sediment in Mill Creek and portions of the drainage ditch network surrounding the
Opportunity Ponds is contaminated with elevated levels of metals. Potential loading sources of
metals to bed sediment of Mill Creek include runoff from areas of contaminated soil and waste
located upstream of the Opportunity Pond Subarea in the Smelter Hill Subarea, and poorly
vegetated areas of contaminated soil located adjacent to Mill Creek in the Opportunity Ponds
Subarea. Elevated levels of metals in bed sediment in portions of the drainage ditch network are
a result of loading from tailings which are deposited outside the berm of the ponds.

5.3.2 NORTH OPPORTUNITY SUBAREA

The North Opportunity Subarea is located in the northeast portion of the site and covers an area
of approximately 27 square miles (Figure 1-2). The campus for the State of Montana Warm
Springs Hospital and the rural community of Galen are located in the North Opportunity Subarea
(Figure 1-1).

Widespread areas of contaminated soils are identified in the North Opportunity Subarea as a
result of deposition of smelter stack emissions and from fluvially-deposited waste materials
adjacent to Warm Springs Creek. Under certain site conditions, elevated levels of metals in
contaminated soils in the subarea are phytotoxic to most native plant species, thus, a portion of
the subarea is characterized by a poor vegetative cover. Due to its erosive nature, a portion of the
poorly vegetated area of contaminated soils is regarded as a potential loading source for metals to
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surface water and bed sediment of Warm Springs Creek and Lost Creek. In addition,
approximately 320 acres of contaminated soils in the subarea exhibit arsenic levels greater than
the PRAG (1,000 mg/kg) identified by EPA for recreational lands.

Wastes in the subarea are identified in a portion of the Warm Springs Creek floodplain located
near the confluence of the North Drain Ditch with Warm Springs Creek. Tailings in this portion
of the subarea cover an estimated area of 0.4 acres and include an estimated volume of 1,116 cy
of material. Additional deposits of streamside tailings were discovered in the fall of 1997 during
a creek re-naturalization project to restore historic channels. The extent of streamside tailings
throughout Warm Springs Creek is unknown at this time. Wastes in the Warm Springs Creek
floodplain are a potential loading source of metals to surface water and bed sediment of Warm
Springs Creek.

Surface water contamination, which includes elevated levels of total recoverable copper, lead,
and arsenic, is identified in the lower stream reach of Warm Springs Creek during periods of high
flow. Potential loading sources for metals to Warm Springs Creek include runoff of
contaminated storm water from poorly vegetated areas of contaminated soils, and erosion of
floodplain wastes. Surface water quality of Lost Creek is relatively good in the subarea, and does
not include significant levels of total recoverable and dissolved metals.

Metal levels in bed sediment are significantly elevated in the upstream reach of Warm Springs
Creek in the subarea. Metals in bed sediment of Warm Springs Creek are likely derived from
erosion of wastes and poorly vegetated area of contaminated soils located in the Old
Works/Stucky Ridge area. As remediation of wastes and areas of contaminated soils adjacent to
Warm Springs Creek in the Old Works/Stucky Ridge Subarea is completed, reductions in loading
rates of metals to surface water and bed sediment of Warm Springs Creek in the North
Opportunity Subarea should be realized. Metal levels in bed sediment of Lost Creek have not
been sampled but are thought to be significantly lower than those levels observed in Warm
Springs Creek since wastes are not observed in the Lost Creek floodplain and metal levels in
nearby soils are relatively low.

5.3.3 SOUTH OPPORTUNITY SUBAREA

The South Opportunity Subarea is located in the southern portion of the site and encompasses an
area of approximately 25 square miles (Figure 1-2). The rural communities of Opportunity,
Crackerville, and Fairmont Hot Springs areas are located in the South Opportunity Subarea
(Figure 1-1).

Widespread areas of contaminated soil are characterized in the South Opportunity Subarea as a
result of deposition of smelter stack emissions. Under certain conditions, levels of metals in
contaminated soils are phytotoxic to native plants, thus, a portion of the subarea is characterized
by a poor vegetative cover. The poorly vegetated areas of contaminated soil in the subarea are
identified as a potential loading source for metals to surface water and bed sediment to Willow
Creek and a portion of Yellow Ditch. In addition, areas of contaminated soils which are
presently flood irrigated on a year-round basis are a potential source of ground water
contamination to the underlying alluvial aquifer.
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Approximately 400,000 cy of wastes are characterized in the South Opportunity Subarea. These
wastes include tailings and metal-laden sediment of Yellow Ditch (120,000 cy), waste rock in
railroad grade material near the Blue Lagoon (67,000 cy), contaminated bed sediment of the Blue
Lagoon (4,000 cy), and floodplain tailings located adjacent to Willow Creek (157,000 cy).
Analytical results of soil and sediment samples collected from Yellow Ditch and the vicinity of
the Blue Lagoon are shown in Tables 5-11 and 5-12, respectively. Wastes in the subarea are
considered a potential source of ground water contamination to portions of the shallow alluvial
aquifer. Wastes located along Yellow Ditch and in the floodplain of Willow Creek near MW-
225 are considered a potential source of contamination to surface water and bed sediment in the
subarea (Tables 5-11 and 5-13).

Ground water contamination is characterized in portions of the alluvial aquifer underlying areas
of contaminated soils which are flood irrigated on a year-round basis in the vicinity of Yellow
Ditch, and in portions of the aquifer underlying wastes and contaminated soils at the Blue
Lagoon. Elevated levels of arsenic above the PRAG identified by EPA are characterized in the
alluvial aquifer underlying contaminated soils which are flood irrigated (Table 5-14). The depth
of ground water contamination in this portion of the aquifer is estimated to range from less than
10 feet to approximately 30 feet. Concentrations of arsenic in the ground water adjacent to
Yellow Ditch in the MW-232 area are shown in Table 5-15. Ground water contamination in the
alluvial aquifer at the Blue Lagoon includes elevated levels of cadmium, copper, and zinc above
PRAGs (Table 5-16). Potential loading sources for metals to the aquifer in this area include
leaching of metals from wastes in railroad grade material, from contaminated soils, and from
contaminated sediment of the Blue Lagoon (Table 5-12). The depth of ground water
contamination at the Blue Lagoon is thought to be limited to the upper 10 feet of the aquifer.

Willow Creek is the principal stream located in the South Opportunity Subarea. Surface water
and bed sediment in Willow Creek are contaminated with metals throughout the stream’s reach
in the South Opportunity Subarea. Elevated levels of total recoverable and dissolved arsenic,
copper, and lead above the PRAGs occur in Willow Creek during seasonal periods of high flow
(Table 5-1). Potential loading sources for metals to surface water and bed sediment of Willow
Creek include runoff of contaminated storm water from areas of contaminated soil, and runoff of
contaminated storm water and erosion of floodplain tailings adjacent to Willow Creek.
Contaminated surface water is also characterized in the Blue Lagoon and the active portion of the
Yellow Ditch. Surface water contamination in the Blue Lagoon includes very high levels of
copper, zinc, and cadmium above PRAGs. Potential loading sources of metals to the Blue
Lagoon include transport of metals from railroad bed material located upstream of the lagoon and
transport of metals from contaminated soils. Surface water contamination in the Yellow Ditch is
limited to elevated levels of arsenic above the PRAG. Potential loading sources for arsenic to the
Yellow Ditch include runoff of contaminated storm water and irrigation water from areas of
contaminated soils, and direct contact of surface water with contaminated sediment.

5.3.4 OLD WORKS/STUCKY RIDGE SUBAREA

The Old Works/Stucky Ridge Subarea is located in the west portion of the site in the area north
of the town of Anaconda (Figure 1-2). This subarea encompasses approximately 31 square
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miles, and includes a portion of the Deer Lodge National Forest and a small rural residential
development located adjacent to Lost Creek.

A total of 1,400,000 cy of wastes are identified by EPA in the Old Works/Stucky Ridge Subarea.
Table 5-17 lists the physical characteristics of waste and solids in this subarea. A remedy for all
wastes in the subarea was selected by EPA with completion of the ROD for the OW/EADA OU.
The Selected Remedy will allow wastes in the Old Works area to remain in place, and it will
utilize a combination of engineering controls ranging from consolidation and grading of wastes
to construction of soil covers to promote drainage, minimize infiltration, and prevent erosion of
wastes in the Old Works/Stucky Ridge Subarea.

Widespread areas of contaminated soil resulting from deposition of smelter stack emissions are
characterized in the Old Works/Stucky Ridge Subarea. Under certain conditions, metal levels in
surface soils in these areas are phytotoxic to most native plant species. As a result, these areas
are susceptible to high rates of erosion due to their steep topography (>10 percent slope) and poor
vegetative cover. A management strategy for containment of storm water emanating from areas
of contaminated soil and waste located near the Upper and Lower Works on Stucky Ridge is
included in the Old Works/East Anaconda Development Area Operable Unit Record of Decision
(EPA 1994). Sedimentation ponds will be used to contain storm water runoff in this portion of
the subarea.

Ground water contamination is characterized in portions of the bedrock and alluvial aquifers in
the subarea. Elevated levels of arsenic above the PRAG identified by EPA are characterized in a
portion of the bedrock aquifer underlying areas of contaminated soil on Stucky Ridge (Table
5-18). The depth of ground water contamination in this portion of the subarea is not known, but
is thought to be limited to the upper 115 feet of the aquifer. In addition, elevated levels of
cadmium, copper, and zinc above PRAGs are characterized in a portion of the alluvial aquifer
underlying waste-left-in-place in the Old Works area, and in the area downgradient of the Red
Sands in the vicinity of the Arbiter Plant and Drag Strip (Tables 5-19). Potential loading sources
include leaching of metals from wastes in the Old Works area and from contaminated soils
and/or wastes in the vicinity of the former Arbiter Plant and Drag Strip (Table 5-20).

Contamination of surface water and bed sediment is characterized in the subarea in Warm
Springs Creek, and on an occasional basis in surface water of Lost Creek. Elevated levels of
total recoverable copper and lead in surface water of Warm Springs Creek exceed PRAGs during
seasonal periods of high flow, while levels of total recoverable copper in surface water of Lost
Creek are above PRAGs on an occasional basis in the subarea (Table 5-1). Potential loading
sources for copper and/or lead to surface water and bed sediment of Warm Springs Creek and
Lost Creek include runoff of contaminated storm water from areas of wastes and contaminated
soils located adjacent to Warm Springs Creek, and runoff of contaminated storm water from
contaminated soils located adjacent to Lost Creek.

5.3.5 SMELTER HILL SUBAREA

The Smelter Hill Subarea is located in the southwest portion of the site and covers an area of
approximately 24 square miles (Figure 1-2). The Smelter Hill Subarea includes a portion of the
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State of Montana Mount Haggin Wildlife Management Area and a rural residential development
located in the Aspen Hills Area.

Widespread soil contamination is identified in the Smelter Hill Subarea. Elevated levels of
arsenic in soils in a portion of the Smelter Hill Subarea are above the PRAG for recreational
land-use areas (1,000 mg/kg). Volumes of soil with arsenic concentrations greater than the
PRAG in the Smelter Hill Subarea are shown in Table 5-21. Deposition of historic smelter stack
emissions is the primary source of highly elevated concentrations of arsenic, cadmium, copper,
lead, and zinc in surface soils. Areas of soil contamination located adjacent to the Mill Creek
floodplain are considered a primary source for metal loading to surface water and bed sediment
of Mill Creek. Highly elevated arsenic in soils, and mixed soils and waste in portions of Nazer
Gulch, Slag Gulch, and Walker Gulch, are considered to be source areas for elevated levels of
arsenic characterized in surface water flow emanating from these drainages to the East Anaconda
Yard. In addition, elevated levels of arsenic in soils in the subarea are identified as the primary
source of widespread but relatively shallow ground water contamination in the underlying
bedrock aquifer.

Wastes identified in the Smelter Hill Subarea include buried wastes in the Disturbed Area of
Smelter Hill, the Anaconda Ponds, the Main Granulated Slag Pile, buried wastes in the East
Anaconda Yard, West Stack Slag, and debris located in Nazer Gulch. The results of chemical
and x-ray fluorescence analyses for slag samples are shown in Tables 5-22 and 5-23,
respectively. Statistical summaries of metals concentrations and physical and chemical
parameters for non-reclaimed soil samples in the Disturbed Area of Smelter Hill, tailings in the
Anaconda Ponds, soil in the Handling, Process, and Storage (HPS) Area of the East Anaconda
Yard, soil in the Disturbed Area of East Anaconda Yard, non-reclaimed soil samples from the
Primary HPS Area of Smelter Hill, soil in the stack area of Smelter Hill, and the Loop Track
Railroad Beds are shown in Tables 5-24 through 5-31, respectively. The estimated volume of
wastes in the subarea is approximately 125,436,000 cy. A portion of the wastes contained in the
Disturbed Area of Smelter Hill and the exterior berm of the Anaconda Ponds have been
reclaimed with a cover of clean soil and vegetation. Statistical summaries of metals
concentrations in reclaimed soil samples in the Disturbed Area and Primary HPS Area of the
Smelter Hill Subarea are shown in Tables 5-32 and 5-33, respectively. Pore water quality results
for wastes in the Smelter Hill Subarea are shown in Tables 5-34 and 5-35.

Elevated concentrations of arsenic above the PRAG are identified in a portion of the bedrock
aquifer underlying the Disturbed Area of Smelter Hill and underlying widespread areas of
contaminated soils in the subarea (Tables 5-36 through 5-38). Elevated levels of cadmium above
the PRAG for cadmium are also observed in portions of the bedrock aquifer underlying the
Disturbed Area of Smelter Hill (Tables 5-36 through 5-38). The approximate depth of ground
water contamination in the bedrock aquifer ranges from approximately 115 feet below the top of
the aquifer underlying portions of the Disturbed Area to approximately 10 feet underlying areas
of contaminated soils. Potential loading sources of arsenic and cadmium to the bedrock aquifer
include leaching of arsenic and cadmium from buried wastes in the Disturbed Area of Smelter
Hill and leaching of arsenic from widespread areas of contaminated soils.
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The alluvial aquifer underlies a majority of the subarea surrounding Smelter Hill, including the
East Anaconda Yard, the Main Granulated Slag Pile, the Anaconda Ponds, a portion of the
Disturbed Area located at the base of Smelter Hill, and a portion of the Mill Creek valley.
Elevated concentrations of arsenic above the PRAG have been delineated or are inferred in a
portion of the alluvial aquifer underlying the East Anaconda Yard, Main Granulated Slag, and
Anaconda Ponds (Tables 5-36 and 5-37). The vertical extent of ground water contamination in
the alluvial aquifer is limited to the upper 10 to 20 feet of the aquifer. Potential sources of
arsenic in the shallow alluvial aquifer include recharge of the alluvial aquifer from contaminated
ground water in the surrounding bedrock aquifer; leaching of arsenic from buried wastes located
in the East Anaconda Yard, Main Granulated Slag area, and Anaconda Ponds; and recharge of
the aquifer by infiltration of contaminated storm water discharging from drainages located on
Smelter Hill. .

Mill Creek and its associated tributaries, including Cabbage Gulch, and drainages located on
Smelter Hill are the primary surface water features identified in the Smelter Hill Subarea. Levels
of total and dissolved arsenic in surface water are above the PRAG throughout the reach of Mill
Creek located in the Smelter Hill Subarea. Levels of total and dissolved copper and lead in
surface water are also above the PRAG on at least a seasonal basis (spring runoff conditions) in
the stream reach of Mill Creek located in the subarea. Potential loading sources for metals to
surface water of upper Mill Creek include runoff of contaminated storm water and snowmelt
from areas of waste and contaminated soils located in portions of the Smelter Hill Subarea, and
arsenic loading from discharge of contaminated ground water to tributaries of Mill Creek such as
Cabbage Gulch, Slag Gulch, and Nazer Gulch.

54 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

54.1 LAND USE

The communities of Anaconda-Deer Lodge County have gone through extensive land use
planning in the last 10 years, partly precipitated by Superfund activities and the desire of the
communities to focus on economic redevelopment. These planning efforts, funded in part by the
PRP, resulted in adoption in 1992 of the Master Plan, which prioritized areas mostly likely to be
developed (e.g., East Anaconda Development Area) versus areas least likely to be developed in
the near future (e.g., Waste Management Areas). This information was instrumental in
structuring and prioritizing the OW/EADA ROD finalized in 1994. EPA further assessed land
_use priorities, and in the Community Soils ROD, overlaid known residential activities within the
designated land uses (e.g., agricultural, open space, town residential) to help identify where to
focus residential yard clean-up efforts.

For the ARWW&S, EPA continued to build on known land use planning efforts and incorporated
1996 and 1997 proposed updates to the 1992 Master Plan. (As of publication of this ROD, the
revisions to the Master Plan have been adopted by the Planning Board, but not the County
Commissioners.) Figure 5-2 presents the best estimates of current and potential future land use,
used by EPA. EPA used this information in assessing human health risk levels to varying
intensities of land use (residential, commercial/industrial, recreational, open space) and in the
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detailed FS. An overview of how this information influenced the remedial decision making
process is found in Section 6.0, Summary of Risks, and Section 7.0, Description of Alternatives.

Additional county planning elements and private property controls are described in the following
paragraphs.

Private property restrictive covenants are placed on property recently purchased by ARCO and
leased for cattle grazing in the Opportunity Ponds and North Opportunity Subareas. These
covenants contain restrictions related to remedial action and land development and establish best
management practices for cattle grazing. Lands in the South Opportunity Subarea have
conservation easements placed on the WH Ranch Company and Glen Willow Ranch properties
relating to remedial action, land development and grazing practices. These covenants also
include irrigation restrictions. Associated surface water rights recently purchased by ARCO and
previously used for irrigation purposes would now be used for in-stream base flows on Willow
Creek. Property around S&N Concrete is slated for industrial development through expansion of
gravel pits for concrete production.

The Opportunity Ponds, Cell A, South Lime Ditch, Triangle Waste, Main Granulated Slag,
Disturbed Area, Anaconda Ponds and East Anaconda Yards areas of concern all lie within the
ADLC’s Waste Management Development Districts and the Superfund Overlay District, both
which operate under the Master Plan’s Development Permit System. Additionally, ARCO, as
the private property owner of these lands, has implemented deed restrictions which establish
limited permitted uses.

5.4.2 GROUND WATER USE

Potable water supplies for the largest community in the County, the town of Anaconda, comes
from a mixture of surface waters out of the Hearst Lake/Silver Lake water system, located to the
west of the community and unimpacted by smelter or waste products, and from groundwater
production wells, located west and upgradient of any contaminated groundwater in the area. All
other domestic water use comes from individual or small community (2-25 users) wells scattered
throughout the alluvial aquifer (town of Opportunity and Warm Springs State Hospital, small
ranches and individual homes), individual wells located in the bedrock aquifers up in the Aspen
Hills, Clear Creek and Stucky Ridge areas, and potentially from springs sources in the Aspen
Hills area. To date, all known domestic water supplies have been tested and meet federal and
state drinking water standards.

As part of the OW/EADA ROD and concurrent transfer of properties from the PRP to the
County, water development bans were placed on groundwater resources within the Old Works
and East Anaconda Yards areas. ARCO, the PRP at the site, has also placed restrictions on
ground water development and use for all ARCO owned properties, including Smelter Hiil,
Anaconda Ponds, and Opportunity Ponds areas. All of these areas did not have prior potable
water use, and these actions to restrict future use are considered preventive in nature.
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6.0 SUMMARY OF SITE RISKS
6.1 SUMMARY OF HUMAN HEALTH RISK ASSESSMENTS

Baseline risk assessments provide the basis for taking action at a site and indicate the sources and
exposure pathways to be addressed by remedial action. They indicate the potential baseline
health risks if no action were taken at the site. Over the last 10 years, risks have been
characterized for several OUs at the Anaconda Smelter Site:

Mill Creek OU: Endangerment Assessment/Public Health Evaluation, Revised Final Report,
Mill Creek OU. October 2, 1987. Prepared by Clement Associates, Inc. for CDM Inc. for EPA.

Flue Dust OU: Final Baseline Risk Assessment, Flue Dust OU. November 15, 1990. Prepared
by Life Systems, Inc. for Fluor Daniel, Inc. for EPA.

Community Soils OU: Final Baseline Human Health Risk Assessment, Anaconda Smelter NPL

Site, Anaconda Montana. January 24, 1996. Prepared by CDM Federal Programs Corporation
for EPA.

Old Works/East Anaconda Development Area OU: Baseline Risk Assessment for the Old
Works/East Anaconda Development Area. August 19, 1993. Prepared by Life Systems, Inc. for
Fluor Daniel, Inc. for EPA.

These risk assessments quantify risks to receptors within certain areas of the ARWW&S OU,
including residents, commercial/industrial workers, and recreational visitors. However, risks
have not been characterized for the entire ARWW&S OU, as data are relatively limited for some
areas of the OU. Risk-based screening levels presented in the OW/EADA Risk Assessment (Life
Systems 1993) and the Baseline HHRA (EPA 1996b) were selected for comparison to
contaminant levels in site media (i.e., soils, waste, and ground water), when available, to
determine the potential for risk. Risk-based screening levels calculated for earlier risk
assessments (i.e., Flue Dust and Mill Creek Risk Assessments) were not used due to the
availability of more current information regarding exposure parameters. Action levels were
selected from the risk-based screening levels, and from Maximum Contaminant Levels (MCLs),
non-zero Maximum Contaminant Level Goals (MCLGs), and State of Montana Numeric Water
Quality Standards (Water Quality Bureau [WQB] standards), for comparison to site data to guide
remedial activities.

The OW/EADA Risk Assessment (Life Systems 1993) developed risk-based screening levels for
a future commercial/industrial worker exposed to contaminants in tailings and waste material and
ground water at the OW/EADA OU. The OW/EADA Risk Assessment also developed risk-
based screening levels for a dirt-bike rider (maximally-exposed recreational visitor) exposed to
contaminants in tailings and waste material; the risk-based screening levels presented in this risk
assessment are applicable to waste areas and ground water within the ARWW&S OU.

The Baseline HHRA for the Anaconda Smelter Site (EPA 1996b) calculated risk-based screening
levels for residents, commercial/industrial workers, agricultural workers, and dirt bike riders
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exposed to soils within the Community Soils OU contaminated by historical deposition of aerial
emissions from the Anaconda Smelter. Because the Community Soils OU is located within the
ARWW&S OU geographic area and shares one of the primary sources of contamination (i.e.,
soils contaminated by deposition of historical aerial emissions from the smelter), the risk-based
screening levels presented in the Anaconda Smelter Site HHRA are applicable to soils of the
ARWW&S OU contaminated by historical smelter emissions. This section of the ROD
summarizes the assumptions used to develop the risk-based screening levels presented in the
OW/EADA Risk Assessment and Anaconda Smelter Site HHRA and describes the action levels
selected from these screening levels for application across'the ARWW&S OU.

Chemicals of Potential Concern

Although mining, milling, and smelting wastes contain a number of metals, experience at other
mining and smelting sites and from previous Anaconda risk assessments (i.e., Mill Creek, Flue
Dust, OW/EADA) has shown that risks to humans and the environment at these sites are
dominated by the presence of arsenic, cadmium, copper, lead, and zinc in soils and waste.
Although other metals may contribute to risk, their relative contribution to total risk is believed
to be insignificant compared to risks from the primary COCs.

Three primary sources of contamination are generally present at ARWW&S OU: soils impacted
by historic aerial emission deposition, tailings/waste piles, and contaminated ground water. The
Anaconda Smelter Site HHRA evaluated the concentrations of arsenic, cadmium, copper, lead,
and zinc in soils impacted by historic smelter emissions. Soil concentrations of cadmium,
copper, and zinc were less than risk-based screening levels; as a result, these chemicals were
eliminated as COCs. The COCs selected for soils of the Anaconda Smelter Site were, therefore,
arsenic and lead. For the OW/EADA Risk Assessment, COCs for waste piles/tailings and
ground water consisted of arsenic, cadmium, copper, lead, and zinc. Risk characterization
information presented in the risk assessments for the Anaconda Smelter Site and the OW/EADA
OU indicates that arsenic is the primary chemical associated with human health risk in the
ARWW&S OU.

Potentially Exposed Populations

As discussed in the Anaconda Smelter Site HHRA and the OW/EADA Risk Assessment, land
within the ARWW&S OU is used for a variety of purposes, including residences, commerce,
agriculture, and recreation. Undeveloped land is also present in the OU which could be used in
the future for recreational, commercial, residential, or agricultural purposes. Lands that are
currently used for agricultural purposes could be developed for other uses, such as residential
development. Additionally, certain areas of the site are not, at present, readily accessible to the
public due to remoteness or steepness of slopes. It is likely that trespassers would be the only
receptors in these areas. Although trespassers were not included in either of the risk assessments
as receptors of concern, comments by ARCO (ARCO 1997c) prompted preparation of a technical
memorandum (CDM Federal 1998 - also see Appendix I of EPA’s Responsiveness Summary)
presenting exposure pathways, exposure assumptions, and risk-based screening levels for
trespassers.
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Based on current and reasonably anticipated future land uses, the following populations are
considered most likely to be exposed to COCs at the ARWW&S OU:

. Current and future residents;

. Agricultural workers;

. Recreational users;

. Commercial workers; and
. Trespassers.

Existing current land uses within the ARWW&S OU are shown on Figure 5-2.

Identification of Exposure Pathways

The two primary sources of contamination within the ARWW&S OU are soils impacted by
historic air emissions from the Old Works and Anaconda Smelter stacks, and tailings and other
wastes remaining from the smelting processes. Historical smelting activities resulted in
widespread, aerial deposition of fugitive dusts and contaminants released from stacks, resulting
in contamination of soils in the ARWW&S OU. Materials released from the smelter stacks were
small particulates not captured by emission controls in place. In general, contaminant
concentrations in soil decrease with increasing distance from the smelter.

Historic smelter activities resulted in large volumes of waste materials. Waste source areas in the
ARWW&S OU include Anaconda and Opportunity Tailings Ponds and the disturbed area of
Smelter Hill. Anaconda and Opportunity Tailings Ponds were constructed to contain mill
tailings and wastes. Waste piles and slag are also present at Smelter Hill.

The primary release mechanism for tailings and slag is wind erosion, although release to ground
water via infiltration/percolation and to soils and surface water via runoff also occurs.
Contamination in air emissions is transported via dry or wet deposition from the air into three
secondary sources: soil, surface water, and sediment. Transport of contaminants also occurs
among secondary sources.

Site conceptual models presented in the OW/EADA Risk Assessment and the Anaconda Smelter
Site HHRA show primary sources of contamination, release and transport pathways,
contaminated media, and exposure pathways to receptors of concern. Exposure pathways to
receptors of concern consist of:

. Residents (adults and children aged 0 to 6 years)
Ingestion of surface soils and wastes
Ingestion of interior dust
Ingestion of ground water

. Agricultural Workers (adults)

Ingestion of surface soils
Ingestion of dust
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. Recreational Users (dirt bike riders)
Ingestion of surface soils and wastes
Inhalation of dust

. Recreational Visitors (swimmers)
Ingestion of surface water
Dermal exposure to surface water

. Commercial Workers (adults)
Ingestion of surface soils and wastes
Ingestion of interior dust
Ingestion of ground water

. Trespassers (adults)
Ingestion of surface soils

As shown above, all receptors except agricultural workers and trespassers are assumed to be
exposed to both soils and wastes. It is unlikely that crops would be grown on waste piles or in
areas where waste piles are present; therefore, agricultural worker exposure to waste piles was
not evaluated. As described in the technical memorandum regarding trespassers (CDM Federal
1998 - see Appendix I of EPA’s Responsiveness Summary), the trespasser exposure scenario is
pertinent only to areas where access would not be convenient due to the remote nature of the area
or steep slopes. Trespasser exposure to waste piles is not evaluated, but rather is addressed by
the recreational scenario.

Human Exposure Assumptions

In general, it is expected that different people living or working in an area may have different
levels of contact with various contaminated media, resulting in different levels of exposure.
Therefore, it is appropriate to think of exposure of a population as a range or distribution of
values, rather than as a single value. In order to account for this, EPA calculates exposure both
for an average person, and for someone at the upper end of the distribution (approximately the
95th percentile). The average exposure is termed Central Tendency Exposure (CTE), while the
latter is termed the Reasonable Maximum Exposure (RME). Both estimates are useful in
understanding exposures and risks that can exist at a site.

Risk-based screening levels were developed based on estimates of chemical toxicity and
exposure assumptions for receptors and exposure pathways of concern. Tables 6-1, 6-2, and 6-3
list exposure assumptions used in the Anaconda Smelter Site HHRA, the OW/EADA Risk
Assessment , and the trespasser technical memorandum (CDM Federal 1998), respectively, to
calculate CTE and/or RME screening levels for the receptors and exposure pathways of concern
at the site. Some of these values are reasonably well established default values (e.g., body
weight, exposure frequency of workers), while other values are based on site-specific data (e.g.,
soil ingestion, arsenic bioavailability) or professional judgment.
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The arsenic bioavailability factor (BAF) is site-specific to the source of contamination based on
metal speciation. A site-specific arsenic BAF of 18.3% is presented in the Anaconda Smelter
HHRA for the Community Soils OU; this arsenic BAF is specific to soils impacted by historic
aerial smelter emissions, and is applicable to areas of the ARWW&S OU where there are similar
types of arsenic contamination (i.e., aerially-deposited arsenic with a spectrum of arsenic phases
similar to those of the Community Soils OU). The OW/EADA Risk Assessment used an arsenic
BAF of 50% for tailings and waste material based on a study of arsenic absorption from soil of
Teresa Ann Terrace. Due to physical and chemical differences between arsenic in soil and
wastes (i.e., grain size, arsenic speciation), the OW/EADA arsenic BAF of 50% is used as the
BAF for arsenic for wastes in the ARWW&S OU. Arsenic in ground water is assumed to be
100% bioavailable. Bioavailability information is not available for other COCs.

Exposure Point Concentrations

An exposure point is an area within a site where humans are expected to come into contact with
one or more contaminated media. Typically, the boundaries of an exposure point are selected to
represent an area over which exposure of an individual is expected to be approximately random.
Based on this, the exposure point concentration for a chemical is defined as the upper 95th
confidence limit of the arithmetic mean of the measured values for that chemical within the
exposure area (calculated based on the assumption of log normal distribution of measured
values).

Although exposure areas for the ARWW&S OU have not been previously defined, the land use
areas presented in Figure 5-2 are appropriate for use as exposure areas. Existing data for the
ARWW&S OU were too limited to.calculate exposure point concentrations by area, therefore, a
regional kriging effort was conducted to estimate arsenic soil concentrations. Other chemical
concentrations were also estimated in the kriging effort, which used a kriged block size of 70
acres (3,033 total blocks). Estimated average arsenic concentrations in the regional kriged blocks
range from 29 ppm in outlying areas to 1,856 ppm in the undisturbed portion of Smelter Hill.
Thirty-two blocks exceeded an average kriged arsenic value of 1,000 ppm with the highest
blocks found in the rural areas between the Anaconda and Opportunity Tailings ponds and on
Smelter Hill (Figure 6-1; areas indicated as “high arsenic soils”).

Quantification of Risks

As discussed above, risks were previously quantified for the OW/EADA OU and the Community
Soils OU in the OW/EADA Risk Assessment and the Anaconda Smelter Site HHRA,
respectively. Because risk characterizations indicate that arsenic is the primary risk driver, only
arsenic risk-based screening levels are discussed herein.

Risk-based screening levels presented in the Anaconda Smelter Site HHRA for residents,
commercial/industrial workers, agricultural workers, and dirt bike riders exposed to arsenic in
aerially-contaminated soils are shown in Table 6-4; these screening levels are applicable to soils
of the ARWW&S OU contaminated by historic smelter emissions. Risk-based screening levels
presented in the OW/EADA HHRA for a commercial/industrial worker exposed to arsenic in
tailings, waste piles, and ground water and for a dirt-bike rider exposed to arsenic in tailings,
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waste piles, and fugitive dusts are shown in Table 6-5; these screening levels are applicable to
waste areas and ground water within the ARWW&S OU. Arsenic risk-based screening levels for
the trespasser scenario, presented in a technical memorandum (CDM Federal 1998 - see
Appendix I of EPA’s Responsiveness Summary) are applicable to soils of the ARWW&S OU
and are presented in Table 6-6.

Based on average kriged values of arsenic in soils, the reasonably anticipated land use, and risk-
based screening levels, it appears that most areas of the site are generally within EPA’s targeted
risk range of 1E-04 to 1E-06, but greater than EPA’s point of departure for evaluating remedial
actions. EPA considers a risk of 1E-06 as the point of departure. Exceptions include some
agricultural lands and the Smelter Hill facility area which exceed the targeted risk range for
particular land uses. In addition, most waste source areas (i.e., Anaconda and Opportunity
Tailings Ponds) are also within EPA’s targeted risk range but are greater than EPA’s point of
departure.

Results of the OW/EADA Risk Assessment indicate that arsenic concentrations in some ground
water wells may exceed risk-based screening levels and/or MCLs. The Anaconda Smelter Site
HHRA evaluated residential exposure to community drinking water; sources of drinking water
were generally not from wells impacted by contaminants in the ARWW&S OU and, therefore,
ground water risks are unlikely to reflect those associated with potential exposure to
contaminated ground water of the ARWW&S OU.

Analysis of Uncertainties

Risk-based screening levels are calculated using site-specific information, national default
assumptions, toxicology literature, and professional judgement. There are uncertainties
associated with all of these sources, and hence, there is uncertainty in calculated screening levels.
However, the calculated screening levels are based on detailed site-specific studies, including
arsenic exposure, bioavailability, and soil ingestion studies, conducted in Anaconda that
significantly reduce the uncertainty of the calculated value.

Action Levels

Action levels are chemical concentrations which are compared to site data to govern remedial
actions. The values are selected based on technical and risk management considerations. Action
levels for the ARWW&S OU were selected for recreational, agricultural, commercial/industrial,
trespasser, and residential scenarios for surface soil, wastes, ground water, and surface water.
Values were selected from risk-based screening levels, MCLs, non-zero MCLGs, and the State of
Montana Numeric Water Quality Standards.

Surface Soil and Wastes
As discussed above, individual hotspots within the ARWW&S OU may pose an unacceptable
risk. Additionally, estimates of risk are uncertain for areas with few data points. Action levels

are necessary for evaluation of hotspots and soil data collected in future sampling events. EPA
has developed action levels for surface soil and wastes for the targeted cancer risk range of 1E-04
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to 1E-06. Arsenic action levels were selected from the risk-based screening levels for
comparison to arsenic concentrations in soils and waste to determine the potential for risk. The
action levels, selected based on technical and risk management considerations, are as follows:

Land Use Designation Media Concentration Risk

Residential Soil and Waste 250 ppm 8E-05
Commercial/Industrial Soil and Waste 500 ppm 4E-05
Recreational Soil and Waste 1,000 ppm 4E-05
Agricultural Soil only 1,000 ppm 1E-04
Steep Slope/Open Space Soil only 2,500 ppm 1E-05

Ground Water

Action levels for metals in ground water are based on the State of Montana Circular WQB-7
Standard:

Chemical WOB-7 Standard*
Arsenic 18 .g/L

Beryllium 4 /L

Cadmium 5 wg/L

Copper 1,000 .g/L

Lead 15 /L

Zinc 5,000 /L

*Levels which are more stringent than Federal Safe Drinking Water Act MCLs and non-zero MCLGs are identified in bold.
WQB-7 standards for metals in ground water are based on the dissolved metals portion of the sample.

Surface Water

Surface water action levels are based on the State of Montana B-1 classification:

Chemical WOB-7 Standard
Arsenic 18 g/l
Cadmium* 1.1 «g/L

Copper* 12 g/

Lead* 3.2 xg/L

Zinc* 110 g/L

* Assume a hardness (CaCO,) of 100 milligrams per liter. WQB-7 standards for metals in surface water are based on total
recoverable metals in the sample.

6.2 SUMMARY OF ECOLOGICAL RISK ASSESSMENTS

Baseline Ecological Risk Assessment Process

The ecological risk documentation developed for the Anaconda Smelter NPL Site provides an
estimation of the potential health risks to plant and animal receptors from exposure to arsenic and
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metals. This documentation identifies the relative degree of ecological risk for areas of the site
and allows the risk managers to select appropriate remedial alternatives and to prioritize areas for
alternative implementation.

The assessment of ecological risks at the Anaconda Smelter NPL Site was a three-step process.
In the first step, the Phase I Screening-Level Ecological Assessment compared arsenic and metal
concentrations in soil, sediment, and surface water to conservative benchmark values to identify
areas that may pose a potential risk to site receptors. The Preliminary Baseline Ecological Risk
Assessment, which was the second step, provided a risk characterization and identified data gaps.
Following the preparation of that document, a technical memorandum was prepared called the
“PBERA Supplement” that expanded on the risk characterization by incorporating additional
environmental and risk-related information. The Final Baseline Ecological Risk Assessment
(Final BERA - EPA 1997a), prepared October 1997, represented the final step in the ecological
nisk assessment process for purposes of the Anaconda Smelter NPL Site ROD. The Final BERA
is a synthesis of data and information contained in the aforementioned documents and provides
summaries of all previously published ecological data and information for the site that are
relevant to assessing ecological risk.

The Final BERA is based on guidance for ecological risk assessment provided by EPA. This
guidance consists of a framework for performing ecological risk assessment, methods for
designing and conducting ecological risk assessments, and a reference guide for choosing and
conducting field and laboratory activities at hazardous waste sites. As described in EPA
guidance for conducting ecological assessments at hazardous waste sites, three types of
information are needed to establish a firm, causal relationship between toxic wastes and
ecological effects:

1. Chemical analyses of media (i.e., soil, sediment, surface water) to establish
the presence, concentrations, and variabilities of site-specific chemicals of
concern (COCs);

2. Ecological surveys to evaluate whether adverse ecological effects have

occurred; and

3. Toxicity tests to establish a comparison between the adverse ecological
effects and the chemistry and toxicity of the wastes

Existing site-specific and regional data and reports were reviewed to determine if representative
media, ecological, and toxicological information exists for the site. The initial data review
identified specific reports and studies that could be used to meet the objectives of the Anaconda
Smelter NPL Site BERA, and helped identify areas of uncertainty or potential data gaps. This
information was presented in the Final Phase I Screening-Level Ecological Assessment and the
Final Preliminary Baseline Ecological Risk Assessment. The critical data gaps were filled using
data collected by EPA in 1995 and the reassessment of all usable soil, water, and vegetation data.
The following is a summary of the Final BERA.
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Ecological Receptors

The Anaconda Smelter Site covers nearly 100 square miles, and contains a wide array of habitat
types including agricultural areas, grasslands, shrublands, forests, riparian corridors, streams, and
wetland areas. Potential ecological receptors at the Anaconda Smelter Site include plants and
animals that are known or expected to inhabit the site. Field surveys conducted throughout the
site over the past several years have shown that certain animals utilize all suitable habitats, and
are also sporadically observed in barren areas and in WMAs, such as Opportunity Tailings
Ponds. Other surveys have identified areas of stressed vegetation and barren areas, as well as
shifts in plant community structure in response to environmental stressors. Wildlife receptors
selected for evaluation in the food chain analysis (see the Final BERA and ROD Appendix B) are
Deer Mouse, American Robin, White-tailed Deer, Red Fox, and Kestrel. These receptors
represent primary herbivores, herbivorous and insectivorous birds, grazing herbivores,
mammalian carnivores, and carnivorous birds, respectively.

A study of wetlands and threatened and endangered species at the Anaconda Smelter Site (EA
1994) indicates that no federally-listed threatened or endangered plant species occur at the site.
However, of the 336 state-identified plant species of special concemn, 120 potentially occur in
southwestern Montana. Of these 120, 23 have been previously reported in Silver Bow and Deer
Lodge Counties, and 11 could potentially occur in the types of habitats found at the Anaconda
Smelter Site.

For wildlife species, a total of 20 State species of special concern have been reported to occur in
Deer Lodge and Silver Bow Counties, and 12 of these may occur at the Anaconda Smelter Site,
based on general habitat characteristics (EA 1994). Two of these 12 species, the Bald Eagle and
the Peregrine Falcon, are federally listed as endangered. In addition, the Gray Wolf is also
Federally listed as endangered and the Bull Trout is listed as threatened (USDI/FWS 1997). The
area potentially used by the Yellowstone and Bitterroot Gray Wolf experimental populations
include the Anaconda Smelter Site. Currently, the Gray Wolf is known to inhabit the mountains
east of the Anaconda Smelter Site and the Bull Trout can be found in the upper reaches of Warm
Springs Creek (Olsen 1997). In the final BERA, the evaluation of potential risks to the Kestrel is
used as a surrogate for evaluating potential risks to the Bald Eagle and Peregrine Falcon; the Red
Fox is used as the surrogate for the Gray Wolf.

Waste, Soil, and Background Soil Concentrations
Tables 6-7 and 6-8 provide summaries of arsenic and metal concentrations in waste, mixed
waste, and soils at the ARWW&S OU. Comparing the data in these tables to regional

background data (Table 6-9) indicate that waste and soils at this QU are elevated relative to
uncontaminated soil.

Vegetation Risks

Potential risks to vegetation were assessed using several lines of evidence including historical
indicators of areas having stressed vegetation, results of laboratory phytotoxicity tests using site
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soils, phytotoxicity benchmark values, and site-specific vegetation surveys. This information
was used in a weight-of-evidence approach to identify portions of the site likely to experience
risk to vegetation.

Predictive and Potential Risks to Vegetation

To give risk managers an indication of the range of potential risks to vegetation, low and high
phytotoxicity benchmarks, or effects concentrations (ECs), were developed for use in estimating
risks. The low and high ECs (Table 6-10) were developed for both acidic (i.e., pH<6.5) and
basic (i.e., pH>6.5) soil conditions. The low and high phytotoxicity ECs were compared to
surface soil arsenic and metals concentrations that were estimated across the site using a 70-acre
grid. Using the low phytotoxicity ECs (i.e., the more conservative benchmark values), a large
portion of the OU presents a potential risk to vegetation (46,749 acres, or 92% of total acreage)
(CDM Federal 1997b). That is, within the area delineated by the low phytotoxicity lines, one or
more of the COCs have a surface soil concentration that has the potential to adversely affect plant
growth and community structure (Zone 1 - Table 6-11). Generally, risks decrease from relatively
high hazard indices close to the smelter complex, to relatively lower values predicted as the
distance from the smelter increases. Similarly, high phytotoxic ECs were exceeded in areas
nearest the smelter for at least one of the metals. The area of exceedance of the high ECs (Zone
2), although smaller in size relative to the areas exceeding the lower phytotoxic ECs, still
encompasses approximately 37,000 acres (or 73% of total acreage). The total acreage where
arsenic, cadmium, copper, and lead exceed the low and high phytotoxic ECs are 18, 693 (37% of
total), and 155 (4% of total), respectively. These are areas in which all metals concurrently
exceed respective ECs (Zones 3 and 4), as compared with Zones 1 and 2, in which at least one
(or more) exceeded the ECs.

EPA Site Investigations

In addition to comparisons of low and high phytotoxicity ECs to kﬁged estimates of metal soil
concentrations, EPA collected field data (CDM 1995; hereafter referred to as the EPA 1995
Survey) within several Vegetation Areas (V As) to further assess potential risks to vegetation.

During this exercise, EPA recognized that physical-chemical properties of the soil (e.g., pH,
organic matter content, moisture availability, etc.) and varying physiography (including slope
angle, aspect, and position) may act as co-factors in determining the degree of phytotoxicity in a
given location. The EPA 1995 Survey focused on the collection of data related to these co-
factors.

Because of the numerous interacting factors that may preclude a clear concentration-response
relationship between vegetative stress and arsenic and metal concentrations in the soil, a semi-
quantitative/qualitative Comprehensive Plant Stress Analysis model (CPSA) was developed to
address these co-factors. This analysis included a comparison of the existing vegetation at the
Site to the vegetation that would be expected to occur under climax vegetation conditions, and to
the vegetation that currently exists in German Gulch (which has been used as a reference area).
The CPSA did not rely on any one piece of evidence, such as phytotoxicity ECs, to delineate
areas of risk to the vegetation. Rather, the CPSA used the phytotoxicity EC values along with
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other environmental factors in a weight-of-evidence manner to identify areas where smelter and
ore processing wastes may significantly contribute to plant stress. Results of this holistic
analysis indicate that the vegetation in certain areas of the site are at risk due primarily to
elevated concentrations of COCs in the soil, while in other areas of the site, soil COC content is
one of several factors that may be contributing to plant stress.

The 1995 EPA Survey also used aerial photographs and satellite infrared images to verify areas
of barren, or only sparsely vegetated areas, and areas having high vegetation coverage. Based on
this evaluation, approximately 4,830 acres of the site are barren or sparsely vegetated and 8,110
acres have very poor plant growth or community condition. Most of this area is adjacent to the
historic smelting complex and are, therefore, consistent with areas identified through the
kriging/EC analysis as posing phytotoxic risk. This delineated area is also consistent with areas
identified historically as having stressed vegetation (Olson-Elliot 1975) in spite of the fact that
emissions of sulfur dioxide (which could have been the original predominant vegetative stressor)
have not occurred in the last 15 years. Additionally, in the Responsiveness Summary section of
this document, analyses are described characterizing the lingering chemical influence of sulfur
dioxide fumigation: pH. In the analysis, a dose-response relationship between phytotoxicity
scores of plant species in the laboratory (Kaputska 1995) exposed to site soils was used to define
the relationships between pH, total metals and phytotoxic endpoints of vegetation. This site-
specific, laboratory-derived toxicity curve was then compared to the data collected in the 1995
EPA Survey. The results of this analysis supported the findings of both the kriging/EC analysis
and the CPSA model.

The weight-of-evidence, therefore, using multiple lines of evidence consistently suggests that
arsenic and metal soil concentrations have a high potential for continuing phytotoxic effects in
some areas of the site.

Land Reclamation Evaluation System (LRES)

Since the 1995 EPA Survey was not particularly designed to delineate areas of remediation, but
rather to address mitigating or confounding co-factors of phytotoxicity, the LRES was designed
as a tool to help the remedial decision makers decide what types of remedial actions should be
applied in various areas of the site. The LRES is used to collect the information needed to make
the most stringent risk management decisions based on phytotoxic risk. The LRES was applied
in the field during 1998 to help identify the most efficient and cost effective means of remedial
action based on several attributes of the soil and the plant communities. During Remedial
Design, the LRES process will also consider important remedial factors, such as land use, land
ownership, and accessability, to tailor specific remedies.

Wildlife Risks

Potential risks to wildlife were assessed by three lines of evidence: 1) using a predictive food
chain model to estimate exposures to wildlife receptors and comparing the exposures with
extrapolated Toxicity Reference Values (TRVs) based on dietary intake; 2) comparing measured
vegetation tissue concentrations to extrapolated dietary TR Vs to herbivores; and 3) comparing
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surface water arsenic and metal concentrations to extrapolated drinking water TRV to evaluate
potential exposures to wildlife through the ingestion of contaminated drinking water.

Predictive and Potential Risks

Potential exposures and risks to wildlife receptors were evaluated using a simple food chain
model in combination with geographic information systems (GIS) maps (see Appendix B).
Predicted risks were estimated by comparing the exposure (i.e., estimated daily dose) to an
extrapolated-from-literature TRV (dose-based in mg/kg/day) to derive a hazard quotient (HQ =
estimated dose/TRV) for each COC-receptor combination. The range of TRVs for each COC
included both a no-observable-adverse-effect-level NOAEL) and a lowest-observable-adverse-
effect-level (LOAEL). NOAEL TRVs represent extrapolated doses in which no effect from the
predicted exposure is anticipated to occur. LOAEL TRVs represent extrapolated doses in which
effects from the predicted exposures in at least some of the individuals in a population are
potentially occurring. Since ecological risk assessment is focused on protection at the population
level, predicted exposures greater than the LOAEL are most concemn (i.e. HQ _oag > 1). For each
receptor, HQs were summed for all chemicals to derive a Hazard Index (HI = HQ,, + HQ, +
HQc, + HQp, + HQ,, ) and illustrated for each receptor on GIS maps of the site in four different
forms: 1) Site Hlyo,g / Reference Hlyoag 5 2) Site HI; o / Reference HI gag ; 3) Site Hlyoug -
Reference Hlyg g, ; 4) Site HI; . - Reference HI, o, . The first two forms of predicted risk are
expressions of relative risk. The last two forms of predicted risk are expressions of absolute risk.

Both expressions of the predictive assessment illustrated elevated risk for all receptors (American
robin, American kestrel, deer mouse, red fox and white-tailed deer) related to estimated COC
exposure. Predicted absolute hazard indices for mammalian carnivores (using red fox as a model
and LOAEL-based TRVs) are driven by lead concentrations in small mammals. Omnivorous
small mammals (deer mouse as model) and insectivorous passerines (American robin as model)
had the next highest hazard indices with small mammals primarily exposed to arsenic in
terrestrial invertebrates and American robins exposed to approximately equally deleterious doses
of copper, lead, and arsenic mainly in terrestrial invertebrates. Omnivorous/carnivorous avian
species (American kestrel used as the model) had elevated hazard indices primarily from lead
concentrations in small mammals. Finally, large herbivorous mammals (white-tailed deer used
as the model) had elevated hazard indices principally from arsenic and cadmium concentrations
in vegetation. Generally, the principle COCs for wildlife receptors were predicted to be arsenic,
lead and copper (in no particular order of importance). Similar to vegetative risks, hazard indices
decreased with increasing distance from the smelter: Smelter Hill > North Opportunity > Old
Works/Stucky Ridge > South Opportunity Subarea.

 Risks to White-Tailed Deer from Consumption of Contaminated Vegetation Tissue

From vegetation samples collected during the 1995 EPA survey, approximately 33% of the plant
tissue samples had COC concentrations greater than the white-tailed deer NOAEL for forage, and
about 20% of the plant tissue samples had COC concentrations that exceeded the LOAEL for
forage (Table 6-12). Exceedances of the white-tailed deer NOAEL and LOAEL occurred in
samples from all of the VAs studied, except VA24 which was in the northernmost part of the

site. Among the COCs, arsenic presented the most frequent and greatest risk from ingestion
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(94% of the samples, 15 of 16 had concentrations above the NOAEL). Arsenic was followed by
copper (69% of the V As), zinc (44% of the V As), cadmium (38% of the VAs), and lead (6% of
the VAs). Furthermore, the data indicate that most of the LOAEL exceedances (i.e., where the
COC exceeded its LOAEL by more than two times) occurred in VAs adjacent to waste
management areas (WMAs) with uncovered tailing present. This suggests that fugitive dust from
these uncontrolled areas elevated potential exposures to this receptor, indicating an important
release mechanism of the these contaminants that was not adequately addressed in the modeled
uptake of these contaminants. It further suggests that predicted risks from the food chain models
may be underestimated in VAs with similar circumstances.

Risks to Wildlife Receptors from Ingestion of Contaminated Surface Water

Exceedances of drinking water TRVs indicate that some receptors are at “potential” risk
(drinking water data concentrations are between the NOAEL and the LOAEL) or even “likely”
risk (data > the LOAEL) from some water bodies on the site (Table 6-13). Most of these water
bodies are in association with seep and spring water on Smelter Hill. Of the 47 exceedances
detected, 79% (37) occurred for seeps and springs on Smelter Hill and in the hills south of
Smelter Hill. Wildlife risks from drinking seep/spring water is related to both primary and
secondary consumers (deer mice and red fox respectively). Other areas of potential concern
include the Blue Lagoon with average Cu concentrations 6 fold higher than the deer mouse
LOAEL. Results from surface water sampling stations located along creeks of the Site indicated
minimal risk to wildlife. Wildlife risks from drinking water and forage at the ARWW&S OU are
summarized in Table 6-14.

Agqguatic Risks

Four streams and a network of drainage and irrigation ditches occur within the Anaconda Smelter
NPL Site that compose the extent of aquatic habitat at the Site. The four perennial streams are
Warm Springs Creek, Mill Creek, Willow Creek, and Lost Creek. A drainage ditch network in
the area surrounding the Opportunity Ponds, and diversion ditches for irrigation of cropland on
Warm Springs Creek (Gardiner Ditch) and Willow Creek (Yellow Ditch and Old Lime Ditch)
constitute the remaining portions of the aquatic habitat at the Site considered in the BERA. The
primary aquatic receptors evaluated were fish and benthic macroinvertebrates.

Predictive and Potential Risks

Potential risk to aquatic receptors were identified based on a comparison of COC concentrations
in surface water and sediment with ECs in both matrices. Acute and chronic Ambient Water

~ Quality Criteria (AWQC) for both total recoverable and dissolved metals, and literature values
for bulk sediment (Ingersol et al. 1995) concentrations were used as the ECs for surface water
and sediment respectively. In addition to AWQC values, site-specific data collected by ARCO
(ENSR 1996) were also used to develop surface water ECs. Chronic and acute site-specific
measures for total recoverable and dissolved copper were used to derive a water effects ratio
(WER) that ARCO believes would account for specific surface water characteristics at the site.
ARCO believes that these may reduce the toxicity from copper. The use of ECs derived from
national criteria as well as from site-specific data, and the evaluation of potential risks from total
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recoverable and dissolved metals were used in the BERA as additional lines of evidence and to
give the risk manager an awareness of the range of potential impacts to aquatic life. This range is
encompassed with comparisons of total recoverable surface water metal concentrations to
chronic AWQCs being the most conservative predictor of risk, and comparisons of dissolved
surface water metal concentrations to site-specific toxicity test derived thresholds being the most
liberal. However, since fish may be exposed through multiple pathways, which include dietary
exposure to benthic invertebrates for which no analytical data are currently available, comparison
of site-specific thresholds were not emphasized as these suggested values only account for
respiratory exposure to the gills of fish. A summary of the conclusions for the risk analyses
described above are discussed briefly below and are summarized in Table 6-15. Stream reaches
posing a potential risk are shown in Figure 6-2.

Total Recoverable Method - Chronic Exposure

A comparison of exposure data with chronic and acute AWQC for total recoverable COCs in
surface water indicate that potential risks to aquatic receptors from exposures to elevated levels
of COCs in the water column are relatively widespread at the ARWW&S OU. Based on total
recoverable COCs in the water column, copper and lead are the COCs that present the most
frequent risks to aquatic receptors at the ARWW&S OU. Chronic exposures of total recoverable
copper in the water column pose a potential risk to aquatic receptors in a portion of the lower
stream reach of Warm Springs Creek at the ARWW&S OU, throughout most of Mill Creek,
portions of Willow Creek, Cabbage Gulch, the Yellow Ditch, South Ditch, and wetlands located
outside the east boundary of the Opportunity Ponds D-2 Cell. Low-level concentrations of total
recoverable lead appear to pose a risk to aquatic receptors from chronic exposures in the water
column in portions of Warm Springs Creek, including the lower segment of Warm Springs Creek
in the Old Works area and the steam’s lower reach at the ARWW&S OU; the lower stream reach
of Mill Creek; segments of Willow Creek; and the Gardiner Ditch.

Other potential risks to aquatic receptors are identified at the ARWW&S OU from chronic
exposures of low-level concentrations of total recoverable cadmium, and elevated levels of
arsenic and zinc in the water column. Potential risks to aquatic receptors from chronic exposures
of total recoverable cadmium are limited to the upper-most reach of Mill Creek and the wetland
located outside the Opportunity Ponds D-2 Cell; potential risks from chronic exposures to total
recoverable arsenic are limited to the water column of Cabbage Gulch; and risks from chronic
exposures of total recoverable zinc are identified in the wetlands located outside the east
boundary of the D-2 Cell and in the water column of the decant ditch serving the Opportunity
Ponds D-2 Cell.

Site-Specific Method for Total Recoverable Copper - Chronic Exposures

Potential risks to aquatic receptors from chronic exposures to total recoverable copper in the
water column are found in portions of the aquatic habitat surrounding the Opportunity Ponds
when consideration of site-specific measures for total recoverable copper are used in the risk
analysis. The habitat of concern includes portions of the South Ditch and wetlands located
outside the boundary of the Opportunity Ponds D-2 Cell.
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Total Recoverable Metals - Acute Exposure

Based on acute exposures to total recoverable COCs in the water column, copper presents the
most frequent risk to aquatic receptors at the ARWW&S OU. Acute exposures to total
recoverable copper in the water column pose a potential risk to aquatic receptors throughout most
of Warm Springs Creek, Mill Creek, Willow Creek, Cabbage Gulch, a portion of the upper
stream reach of Lost Creek, the Gardiner Ditch, the Yellow Ditch, and wetlands located outside
the east boundary of the Opportunity Ponds D-2 Cell.

Other potential risks to aquatic receptors are identified at the ARWW&S OU from acute
exposures to low-level concentrations of total recoverable cadmium, and elevated levels of zinc
in the water column. Potential risks to aquatic receptors from acute exposures to total
recoverable cadmium are identified in the upper stream reach of Mill Creek and Willow Creek.
Potential risks from acute exposures to total recoverable zinc are identified in a portion of the
lower stream reach of Warm Springs Creek, the lower stream reach of Willow Creek, the
wetlands located outside the east boundary of the D-2 Cell, and in the water column of the decant
ditch serving the Opportunity Ponds D-2 Cell.

Site-Specific Method for Total Recoverable Copper - Acute Exposures

Potential risks to aquatic receptors from acute exposures to total recoverable copper in the water
column are found in the lower stream reach of Warm Springs Creek, the middle stream reach of
Mill Creek located adjacent to the Smelter Hill OU, the lower stream reach of Willow Creek
adjacent to a deposit of floodplain tailings, and the wetland located outside the boundary of the
Opportunity Ponds D-2 Cell.

Dissolved Metals - Chronic Exposures

Based on an analysis of chronic exposures to dissolved COCs in the water column, copper
presents the most frequent risk to aquatic receptors at the ARWW&S OU. Chronic exposures to
dissolved copper in surface water pose a potential risk to aquatic receptors throughout most of
Mill Creek, the lower stream reach of Willow Creek, and in the water column of wetlands
located outside the east boundary of the Opportunity Ponds D-2 Cell.

Other potential risks to aquatic receptors are identified at the ARWW&S OU from chronic
exposures to low-level concentrations of cadmium and lead, and elevated levels of dissolved
arsenic and zinc in the water column. Potential risks to aquatic receptors from chronic exposures
to dissolved cadmium are limited to the upper stream reach of Mill Creek and the segment of
Willow Creek located downstream from the Blue Lagoon. Potential risks from chronic
exposures to dissolved lead are limited to the Gardiner Ditch; potential risks from chronic
exposures to dissolved arsenic are identified to the water column of Cabbage Gulch; and risks
from chronic exposures to dissolved zinc are identified in the wetlands located outside the east
boundary of the D-2 Cell.
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Site-Specific Method for Dissolved Copper - Chronic Exposures

Potential risks to aquatic receptors from chronic exposures to dissolved copper in the water
column are found in a portion of the aquatic habitat surrounding the Opportunity Ponds when
consideration of site-specific measures for dissolved copper are used in the risk analysis. In this
analysis, the habitat of concern for chronic exposures to dissotved copper in the water column are
restricted to the wetlands located outside the boundary of the Opportunity Ponds D-2 Cell.

Dissolved Metals - Acute Exposures

Based on acute exposures to dissolved COCs in the water column, copper presents the most
frequent risk to aquatic receptors at the ARWW&S OU. Acute exposures to dissolved copper in
the water column pose a potential risk to aquatic receptors in the middle segment of Mill Creek,
portions of Willow Creek, and in the water column of wetlands located outside the east boundary
of the Opportunity Ponds D-2 Cell.

Other potential risks to aquatic receptors are identified at the ARWW&S OU from acute
exposures to low-level concentrations of dissolved cadmium and elevated levels of dissolved
arsenic and zinc in the water column. Potential risks to aquatic receptors from acute exposures to
dissolved cadmium are identified for the upper stream reach of Mill Creek and a portion of
Willow Creek. Potential risks from acute exposures of dissolved arsenic are identified in the
water column of Cabbage Gulch. Potential risks from acute exposures to dissolved zinc are
identified in the water column of wetlands located outside the east boundary of the D-2 Cell.

Site-Specific Method for Dissolved Copper - Acute Exposures

Potential risks to aquatic receptors from acute exposures to dissolved copper in the water column
are restricted to a portion of the middle stream reach of Mill Creek adjacent to the Smelter Hill
OU, the lower stream reach of Willow Creek adjacent to a deposit of floodplain tailings, and the
water column in the wetland located outside the boundary of the Opportunity Ponds D-2 Cell
when acute site-specific measures for dissolved copper are considered.

Risk Characterization from Exposures to COCs in Sediment and Via the Food Chain

Two comparisons of exposure data with a range of sediment ECs are presented in this risk
assessment to identify potential risks to aquatic receptors from direct exposures to COCs in
sediment, and inferred exposures through the food chain. The first comparison focuses on ECs
identified from the No Observable Adverse Effect Concentration (NOAEC) for COCs in
sediment, while the second analysis uses the Low-Observable Adverse Effect Concentration
(LOAEC). The combination of the two risk analyses provides a risk range to aquatic receptors
from exposures to COCs in sediment and COCs potentially in the food chain.

Results from the two comparisons discussed above indicate that potential risks to aquatic
receptors from exposures to elevated levels of COCs in sediment and the food chain exist
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throughout most of Warm Springs Creek and portions of the drainage ditch network surrounding
the Opportunity Ponds.

NOAEC Method

Based on analytical results of sediment samples collected at the ARWW&S QU, arsenic is the
most frequent COC observed in sediment at levels above the range of ECs for arsenic in
sediment. Based on a comparison of concentrations of arsenic in sediment with the NOAEC for
arsenic, elevated levels of arsenic in sediment, and potentially the food chain, pose a potential
risk to aquatic receptors throughout most of Warm Springs Creek, the North Drain Ditch, and
decant ditches located outside the boundary of the Opportunity Ponds D-1 and D-2 Cells. In
addition, elevated levels of arsenic are postulated to pose a potential risk to aquatic receptors in
the Gardiner Ditch since the Gardiner Ditch diverts flow (and sediment) from Warm Springs
Creek at a diversion point located a short distance downstream of the Old Works area.
Furthermore, conclusions of this risk analysis indicate elevated levels of cadmium in sediment
pose a potential risk to some aquatic receptors in the North Drain Ditch and decant ditches of the
Opportunity Ponds; elevated levels of copper pose a potential risk to receptors in portions of
Warm Springs Creek, the Gardiner Ditch, the North Ditch, and the decant ditches of the
Opportunity Ponds; and elevated levels of lead and zinc pose a potential risk to aquatic receptors
in a portion of Warm Springs Creek, the Gardiner Ditch, and decant ditches of the Opportunity
Ponds. '

LOAEC Method

Conclusions from this risk analysis indicate that elevated levels of arsenic in sediment pose a
potential risk to aquatic receptors in the stream reach of Warm Springs Creek located
downstream from wastes in the Old Works area including portions of the Gardiner Ditch, and in
the decant ditches located outside the boundary of the Opportunity Ponds D-1 and D-2 Cells.
Elevated levels of cadmium, copper, lead, and zinc pose a potential risk to aquatic receptors in
decant ditches at the Opportunity Ponds.

Results of Macroinvertebrate Surveys

Macroinvertebrate surveys were conducted in August 1995 at two monitoring stations located on
Warm Springs Creek, Mill Creek, and Willow Creek. Additional surveys were conducted at a
monitoring station located on the lower reach of Warm Springs Creek prior to 1995. Results
from these surveys indicate an adverse impact to the benthic macroinvertebrate community in the
lower stream reach of Warm Springs Creek and Mill Creek, and in the upper and lower stream
reach of Willow Creek from exposures to elevated levels of metals. Conclusions from the
surveys are generally consistent with risk analyses formulated from comparisons of exposure
data to surface water and sediment ECs. However, inconsistencies in the conclusions of
macroinvertebrate surveys conducted in the upper stream reach of Warm Springs Creek and Mill
Creek with results of risk analyses based on exposure data have been identified. These
inconsistencies may suggest that results from a single macroinvertebrate survey at stations
located on Warm Springs Creek, Mill Creek, and Willow Creek may not yield the data required
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to confirm or refute results of a risk analysis that is based on ECs and exposure data. It should be
noted that macroinvertebrate surveys were not conducted for Lost Creek, the drainage ditch
network surrounding the Opportunity Ponds, or for the irrigation diversion ditches.

Dé-Watering Effects

Although not subject to CERCLA authority, de-watering of some streams at the site can degrade
habitat conditions and thereby pose a temporary risk to some aquatic receptors. For instance,
diversion of flow from Warm Springs Creek to the Gardiner Ditch may reduce downstream flow
rates below minimum flow requirements deemed by the Department of Natural Resources and
Conservation to sustain optimal conditions for food production, bank cover, and spawning and
rearing habitat for fish. In addition, diversion of flow from multiple points on Mill Creek may
create severe de-watering in large segments of Mill Creek at the ARWW&S OU, and the
diversion of flow from Willow Creek to the Yellow Ditch has eliminated a portion of the aquatic
habitat of the stream reach at the site. Finally, diversion of flow (approximately 25 cubic feet per
second) from Lost Creek to the Beckstead Ditch can temporarily reduce flow in that stream’s
lower reach to rates below those required to sustain optimal spawning and rearing habitat for
fish. ARCO has recently purchased irrigation water rights to be used as in-stream flows to Warm
Springs, Mill, and Willow Creeks. Increased base flow may mitigate adverse de-watering effects
for the creeks.

6.3 RISK ASSESSMENT SUMMARY BASIS FOR ACTION
Actual or threatened releases off hazardous substances from this site, if not addressed by

implementing the response action selected in this ROD, may present a current or potential threat
to public health, welfare, or the environment.
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7.0 DESCRIPTION OF ALTERNATIVES
7.1 SUMMARY OF ALTERNATIVES

A brief description of the alternatives considered for the areas of concern in the ARWW&S OU
is provided below. Development and screening of process technologies and an initial assessment
of waste volumes and a screening of waste removals was presented in FS Deliverable No. 1
(ARCO 1996¢c). A more detailed analysis of the feasibility of waste removal, and subsequent
restoration of contaminated ground water resources, was presented in FS Deliverable No. 3B
(EPA 1996¢). EPA determined that it was technically impracticable and cost prohibitive (30+
years at an estimated $2.2 billion) to remove large waste areas and restore ground water
resources. The alternatives below, and initially presented in FS Deliverable No. 3B (EPA
1996¢), were identified to meet the CERCLA and NCP requirements for developing an
appropriate range of options to undergo a detailed analysis after the initial screenings.
Alternatives identified in this section were selected based on the site conditions, previous
remedial actions at other OUs, and the results of a pilot-scale testing of technologies at this and
other Clark Fork River NPL Sites. These activities included identification, screening, and
evaluation of potential general response actions, remedial technologies, and process options in
accordance with 40 CFR §300.430 (e)(2)-(7).

For ease of screening during the FS process, the alternatives were divided into two groups, solids
(soils and waste combined) and water (ground and surface water). Therefore, the alternatives
summarized in the ROD are also presented as solid and water alternatives.

7.1.1 SOLIDS

All solids alternatives would be applied to areas lacking established suitable vegetation. Well
vegetated or previously reclaimed solids that are successfully minimizing human and ecological
risks and are complying with ARARs would not be disturbed to implement a solid alternative.

(1) No Further Action

The No Further Action alternative would result in no change in the solids contaminant levels as
no treatment or removal of waste would be included in this alternative. However, some ICs such
as permitted and limited land use, are already in place to minimize exposure to waste.

(2) Capping

The capping alternative for solids would involve covering solid waste areas with a geosynthetic
clay liner covered by 2 feet of soil. Reclamation Level I (see reclamation alternative definitions
below) practices would be used for seeding, fertilization, and mulching. No irrigation system
would be used. The cap would prevent both infiltration of contamination into ground water and
airborne dispersion of contaminated solids. This alternative may also involve consolidation of
wastes from other parts of the ARWW&S OU prior to installation of the cover. Storm water
management controls such as grading, consolidation, surface water controls, sedimentation
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basins, and ditching to control runoff and erosion in order to prevent the migration of
contamination to surface water would be included as part of this alternative.

(3) Soil Cover

The soil cover alternative for solids would involve covering all or part of solid waste areas with
18 inches of soil combined with reclamation to prevent areal dispersion of contaminated solids
and to limit percolation of contamination to ground water underlying solid waste areas.
Reclamation Level I (see reclamation alternative definitions below) practices would be used for
seeding, fertilization and mulching. No irrigation system would be used. Consolidation of waste
from other areas in the ARWW&S OU may occur prior to installation of the soil cover. Storm
water management controls such as grading, consolidation, surface water controls, dozer basins
designed to control runoff (as required) and erosion of the solids, and to prevent the migration of
contamination to surface water would be included as part of this alternative.

(4) Reclamation

The reclamation alternative for solids would involve varying degrees of physical soil
manipulation, amendment applications and revegetation/reforestation, therefore, this alternative
has been divided into three broad classes as described below. Grading and surface water
controls, including dozer basins as required, would be included in this alternative at each level.

Level I. This land reclamation category includes the application of only basic agricultural
technologies and standard agricultural reseeding of soils and waste areas. No soil amendments
would be added using this alternative. Level I reclamation would require reseeding that may
involve surface tilling (if needed); mechanical seeding (drill or broadcast), mechanical
interseeding, or hand broadcast seeding; planting tree, shrub, and/or grass seedlings; and
fertilizing and mulching. This level of reclamation would be assessed during the design phase as
a stand alone alternative and also would be incorporated in both the capping and soil cover
alternatives.

Level 11. This land reclamation category employs the use of an appropriate mixing implement
(Baker plow or equivalent) to incorporate limited amendments such as calcium carbonate,
manure, and/or calcium hydroxide into the solid waste. This level of reclamation would
generally be used in areas of shallow contamination where plowing may reach a depth of up to 2
feet. Seeding, planting, fertilization, and mulching would be applied under Level Il reclamation.

Level I1I. This level of land reclamation category would be the most intensive and would be used
in areas of high soil contamination or depth of waste material. This level would employ a mixer
(Bomag or equivalent) to incorporate Level II soil amendments and lime into the soil prior to
reseeding, planting, fertilization and muiching. This level of reclamation would provide both -
containment and treatment as the lime addition would reduce the mobility of the metals in the
contaminated solids.

In addition, the revegetation/reforestation in each level of reclamation would establish self
sustaining plant species to provide erosion control, grazing and wildlife habitat. The reclamation
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alternative for any area of concern would involve implementation of one or more levels of
reclamation.

(5) Partial Reclamation

Partial reclamation would involve implementation of one of the three levels of reclamation only
in sections of the areas of concern requiring wind and surface water erosion controls, visual
corridors, and/or wildlife corridors. Storm water management controls such as grading,
consolidation, surface water controls, and transportation trenches would be included as part of
this alternative. Partial reclamation may include the installation of ICs such as fences to prevent
human exposure to waste areas not fully reclaimed.

(6) Reclamation/Soil Cover

The reclamation/soil cover alternative would consist of a combination of 6 inches of soil cover
and 12 inches of in situ reclamation as defined above to remediate large waste areas. The intent
is to establish a minimum of 18 inches of non-toxic rooting media.

(7) Rock

The rock alternative would involve adding lime rock, cobbles, or pea gravel as a cover to solid
waste. This addition would provide dust suppression and consequently a possible reduction in
mobility of metals from the solid material to clean areas of the ARWW&S OU. The depth of the
rock amendment would be kept shallow to minimize invasion of undesirable vegetation. Fences
for additional control of wind erosion may also be included as part of this alternative. Grading
and surface water controls designed to control runoff and erosion of the solids and prevent
migration of contamination to surface water would be included as part of this alternative.

(8) Removal

The removal alternative would involve excavation of wastes for consolidation in designated
subareas of the ARWW&S OU. Backfill and compaction of excavated areas are part of this
alternative. Grading and surface water controls for storm water runoff and erosion would be
included as part of this alternative. Reclamation would be applied where required using Level 1
practices for seeding, planting, fertilization and mulching.

(9) Partial Removal

" The partial removal alternative would involve excavation of part of a waste area for
consolidation in designated subareas of the ARWW&S OU. Backfill and compaction of
excavated areas are part of this alternative. Grading and surface water controls for storm water
runoff and erosion would be included as part of this alternative. Reclamation would be applied
where required using Level I practices for seeding, planting, fertilization and mulching.
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7.1.2 WATER
Water alternatives would be applied under the following conditions:

. Treatment of valley alluvial aquifer plumes in the South Opportunity and Old
Works/Stucky Ridge Subareas;

. Contingency measures for treatment of ground water with a contaminant plume
shown to be spread beyond the boundaries of a WMA; and,

. Cleanup of contaminated surface water determined to be a source and not a
receptor in conjunction with solids alternatives to treat an aquifer.

(1) No Further Action

The No Further Action alternative would result in no change in the ground water contaminant
levels as no treatment or removal of waste would be included in this alternative. Point-of-
compliance monitoring of ground water would be employed, as well as restrictions of water
usage for irrigation and domestic uses where applicable.

(2) Slurry Wall

The slurry wall alternative would involve installation of a slurry wall at a WMA boundary should
POC monitoring show a spread of contamination beyond the WMA. Monitoring costs for
ground water at the slurry wall to ensure containment of contamination are also included in this
alternative.

(3) Hydraulic Controls - Interceptor Trenches/Extraction Wells

The interceptor trenches in this alternative would involve the installation of collection trenches
for hydraulic control of the contaminated ground water plume. The collected ground water would
then undergo monitoring and treatment, if required. Treated water would be either reinjected,
released to surface water, or released to a Publicly Owned Treatment Works (POTW),

The extraction wells in this alternative would control contaminated ground water plumes under
the same conditions as the interceptor trenches. The collected ground water would then undergo
monitoring and either onsite or offsite treatment if required. Treated water would be either
reinjected, released to surface water, or released to a POTW.

(4) Pump and Treat - lon Exchange

The pump and treat - ion exchange alternative would involve treatment of extracted ground water
or surface water with an ion exchange technology. Treated water from this alternative would be
monitored to ensure PRAGs for either ground or surface water are met. This treated water would
then either be reinjected, released to surface water, or released to a POTW.
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(5) Pump and Treat - Oxidation/Precipitation

The pump and treat - oxidation/precipitation alternative would involve treatment of extracted
ground water or surface water via oxidation/precipitation technology. Treated water from this
alternative would be monitored to ensure PRAGs for either ground or surface water are met.
This treated water would then either be reinjected, released to 'surface water, or released to a

. POTW.

(6) Wetlands

The wetlands alternative would involve creation of onsite wetlands to bioremediate contaminated
surface water. This alternative also includes monitoring of downstream surface water.

7.2  DESCRIPTION OF ALTERNATIVES FOR EACH WASTE MEDIA TYPE IN
EACH SUBAREA

In FS Deliverable No. 5, the remedial action alternatives were evaluated for areas of concern
located in each subarea throughout the ARWW&S OU. Determination of the areas of concern
was based on the types of waste media presented in Section 5.3 of the ROD. Since the same
alternatives were evaluated for similar areas of concern in each subarea, the description of
alternatives is presented for each waste media type below.

7.2.1 HIGH ARSENIC SOILS

The alternatives evaluated for high arsenic soils (soils with arsenic concentrations >1,000 ppm)
in the Opportunity Ponds, North Opportunity, Old Works-Stucky Ridge and Smelter Hill '
subareas are described below.

(1) No Further Action

Under the No Further Action alternative, no remedial action would be taken to remedy any high
arsenic soils within any area of concern to reduce the toxicity, mobility, or volume of the waste.
Included in the No Further Action alternative are 5-year site reviews as required by CERCLA.
Current ICs, including the ADLC land development permit controls (see Section 5.4) would
require treatment of soils to below 1,000 ppm arsenic if land use changed. Other ICs, such as
deed restrictions, would also continue to apply to these lands.

(2) Soil Cover

This containment option involves construction of a soil cover over the high arsenic soils in the
Opportunity Ponds, North Opportunity, Old Works/Stucky Ridge and Smelter Hill Subareas.
This cover would consist of 18 inches of soil with vegetation as described in Level I of the
reclamation alternative. In order to promote surface water drainage, the high arsenic soils would
be consolidated as required and the site graded. In addition, ditches would be constructed to help
direct and control surface water drainage. The vegetative layer would be capable of supporting
plant species that would minimize erosion.
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(3) Reclamation

Reclamation of the high arsenic soils in the Opportunity Ponds, North Opportunity, South
Opportunity, Old Works/Stucky Ridge and Smelter Hill Subareas would involve either Level I or
II reclamation or a combination of both as described in Section 7.1 of this document. All levels
of reclamation include surface water controls that would minimize erosion. In order to promote
surface water drainage, the high arsenic soils would be consolidated as required and the site
graded. In addition, ditches would be constructed to help direct and control surface water
drainage.

(4) Partial Reclamation

Partial reclamation would affect only parts of the high arsenic soils areas of concern in the
Opportunity Ponds, North Opportunity, South Opportunity, Old Works/Stucky Ridge, and
Smelter Hill Subareas. This reduced acreage generally consists of high arsenic soils bordering on
highways or high traffic roads. The partial reclamation alternative would only involve Level 1
reclamation criteria. This alternative would also involve the installation of perimeter fencing
around the high arsenic soils to limit human contact with the high arsenic soils. Storm water
management of the high arsenic soils would also be included in this alternative.

7.2.2 SPARSELY VEGETATED SOILS

The alternatives evaluated for sparsely vegetated soils in the Opportunity Ponds, North
Opportunity, South Opportunity, Old Works-Stucky Ridge and Smelter Hill Subareas are
described below.

(1) No Further Action

Under the No Further Action alternative, no remedial action would be taken to remedy any
sparsely vegetated soils located in the Opportunity Ponds, North Opportunity, South Opportunity,
Old Works/Stucky Ridge and Smelter Hill Subareas to reduce the toxicity, mobility, or volume
of the waste. Included in the No Further Action alternative are S-year site reviews as required by
CERCLA.

(2) Reclamation

Reclamation would affect all of the sparsely vegetated soils in the Opportunity Ponds, North
Opportunity, South Opportunity, Old Works/Stucky Ridge and Smelter Hill Subareas using

~ either Level I, Level Il or a combination of both levels of reclamation as described in Section 7.1.
Both levels of reclamation include surface water controls that would minimize erosion. In order
to promote surface water drainage, the sparsely vegetated soil would be consolidated as required
and the site graded. In addition, ditches would be constructed to help direct and control surface
water drainage.
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(3) Partial Reclamation

The partial reclamation alternative would only involve sparsely vegetated soils in what are
considered high erosional areas of the Opportunity Ponds, North Opportunity, South
Opportunity, Old Works/Stucky Ridge and Smelter Hill Subareas. These areas would be
reclaimed using Level I reclamation criteria and would involve surface water controls and soil
consolidation as required. However, this alternative does not provide remedial action in the
sparsely vegetated soils outside of the high erosional areas.

7.2.3 WASTE MEDIA - OPPORTUNITY PONDS, CELL A, MAIN GRANULATED
SLAG, DISTURBED AREA AND ANACONDA PONDS

The alternatives evaluated for the Opportunity Ponds, Cell A, Main Granulated Slag, Disturbed
Area and Anaconda Ponds waste media in the Opportunity Ponds, North Opportunity, Old
Works/Stucky Ridge and Smelter Hill Subareas are described below.

(1) No Further Action

Under the No Further Action alternative, no remedial action would be taken to remedy the waste
media in the Opportunity Ponds, Cell A, Main Granulated Slag, Disturbed Area or the Anaconda
Ponds to reduce the toxicity, mobility, or volume of the waste. These areas of concern would be
designated as WMAs with POC monitoring at the WMA perimeter boundary for underlying
ground water. Included in the No Further Action alternative are 5-year site reviews as required
by CERCLA.

(2) Soil Cover

This containment option involves construction of a soil cover over the Opportunity Ponds, Cell
A, the Disturbed Area, and the Anaconda Ponds waste media areas of concern. This cover would
consist of 18 inches of soil with vegetation as described in Level I of the reclamation alternative.
In order to promote surface water drainage, waste media would be consolidated as required and
the site graded. In addition, ditches would be constructed to help direct and control surface water
drainage. The vegetative layer would be capable of supporting plant species that would
minimize erosion.

(3) Reclamation

Reclamation would affect the Opportunity Ponds, Cell A, the Disturbed Area, and the Anaconda
Ponds waste media areas of concern using Level III reclamation as described in Section 7.1. This
level of reclamation includes surface water controls that would minimize erosion. In order to
promote surface water drainage, the waste media would be consolidated as required and the site
graded. In addition, ditches would be constructed to help direct and control surface water
drainage. '
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(4) Partial Reclamation

The partial reclamation alternative would only involve sections of the Opportunity Ponds, Cell A,
the Disturbed Area, and the Anaconda Ponds waste media areas of concern required to provide
wildlife corridors and erosion control. These areas would be reclaimed using Level 11
reclamation criteria and would involve surface water controls and soil consolidation as required.

(5) Reclamation/Soil Cover

The reclamation/soil cover alternative would involve using a combination of a six-inch soil cover
and Level III reclamation (12 inches deep) in parts of large waste areas such as the Opportunity
Ponds, Disturbed Area and Anaconda Ponds areas of concern. In order to promote surface water
drainage, the waste media in these areas of concern would be consolidated and the site graded. In
addition, ditches would be constructed to help direct and control surface water drainage.

(6) Rock Amendment

The rock amendment alternative involves placing a four-inch layer of pea gravel over the
Opportunity Ponds, Cell A, the Disturbed Area, and the Anaconda Ponds waste media areas of
concern. In order to promote surface water drainage, the waste media would be consolidated as
required (e.g., move tailings outside of the outer perimeter berms of Opportunity and Anaconda
Ponds back into the ponds proper) and the site graded. In addition, ditches would be constructed
to help direct and control surface water drainage. This remedy would only address movement of
COCs via wind and would not reduce or minimize transport of COCs to ground water.

(7) Removal

The removal alternative would consist of excavation of the entire volume of waste media in the
Opportunity Ponds, Cell A, Main Granulated Slag, Disturbed Area and the Anaconda Ponds
waste media areas of concern. Excavated waste would be hauled to an active mining site, such as
in Butte, Montana, for disposal. After excavation and removal, the site would be graded and
vegetated using Level I reclamation criteria. No backfilling would be performed.

7.2.4 REMAINING WASTE AREAS - SOUTH LIME DITCH, TRIANGLE WASTE,
WARM SPRINGS CREEK STREAMSIDE TAILINGS (SST), WILLOW CREEK
SST, YELLOW DITCH, BLUE LAGOON AND EAST ANACONDA YARD

The alternatives evaluated for the South Lime Ditch, Triangle Waste, Warm Springs Creek SST,
Willow Creek SST, Yellow Ditch, Blue Lagoon and East Anaconda Yard waste media located in
the Opportunity Ponds, North Opportunity, South Opportunity and Smelter Hill Subareas are
described below.

(1) No Further Action

Under the No Further Action alternative, no remedial action would be taken to remedy the waste
media in the South Lime Ditch, Triangle Waste, Warm Springs Creek SST, Willow Creek SST,
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Yellow Ditch, Blue Lagoon and East Anaconda Yard to reduce the toxicity, mobility, or volume
of the waste. Included in the No Further Action alternative are 5-year site reviews as required by
CERCLA.

(2) Capping

The capping alternative for the South Lime Ditch, Triangle Waste, Warm Springs Creek SST,
Willow Creek SST, Yellow Ditch, Blue Lagoon and East Anaconda Yard would involve
covering the waste areas with an impermeable cap. This alternative would minimize both
infiltration of contamination into ground water and airborne dispersion of contaminated solids.
The cap would include a 2-foot soil cover (with vegetation as described in the Level 1
reclamation alternative) and a geosynthetic clay liner. In order to promote surface water
drainage, the South Lime Ditch, Triangle Waste, Warm Springs Creek SST, Willow Creek SST,
Yellow Ditch, Blue Lagoon and East Anaconda Yard would be consolidated and the site graded.
In addition, ditches would be constructed to help direct and control surface water drainage. The
vegetative layer would be capable of supporting plant species that would minimize erosion.

(3) Soil Cover

This containment option would involve construction of a soil cover over the South Lime Ditch,
Triangle Waste, Warm Springs Creek SST, Willow Creek SST, Yellow Ditch, Blue Lagoon and
East Anaconda Yard waste materials. This cover would consist of 18 inches of soil with
vegetation as described in the Level I of the reclamation alternative. In order to promote surface
water drainage, waste media would be consolidated as required and the site graded. In addition,
ditches would be constructed to help direct and control surface water drainage. The vegetative
layer would be capable of supporting plant species that would minimize erosion.

(4) Reclamation

Reclamation would affect the South Lime Ditch, Triangle Waste, Warm Springs Creek SST,
Willow Creek SST, Yellow Ditch, Blue Lagoon and East Anaconda Yard waste materials using
Level 11l reclamation as described in Section 7.1. This level of reclamation includes surface
water controls that would minimize erosion. In order to promote surface water drainage, the
waste media would be consolidated as required and the site graded. In addition, ditches would be
constructed to help direct and control surface water drainage.

(5) Partial Reclamation

The partial reclamation alternative would only involve sections of the South Lime Ditch,
Triangle Waste, Warm Springs Creek SST, Willow Creek SST, Yellow Ditch, Blue Lagoon and
East Anaconda Yard waste materials required to provide wildlife corridors and erosion control.
These areas would be reclaimed using Level II reclamation criteria and would involve surface
water controls and soil consolidation as required. However, this alternative does not provide
remedial action in the sparsely vegetated soils outside the high erosional areas.
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(6) Removal

The removal alternative would consist of excavation of the entire volume of waste media in the
South Lime Ditch, Triangle Waste, Warm Springs Creek SST, Willow Creek SST, Yellow Ditch,
Blue Lagoon and East Anaconda Yard waste materials. Excavated waste would be hauled to an
appropriate disposal site, such as the Anaconda or Opportunity Ponds, for disposal. After
excavation and removal, the site would be graded and vegetated using Level I reclamation
criteria. No backfilling would be performed.

(7) Partial Removal

The partial removal alternative would consist of excavation of the partial volume of waste media
in the South Lime Ditch, Triangle Waste, Warm Springs Creek SST, Willow Creek SST, Yellow
Ditch, Blue Lagoon and East Anaconda Yard waste media areas of concern. Excavated waste
would be hauled to an appropriate location, such as the Anaconda or Opportunity Ponds, for
disposal. After excavation and removal, the site would be graded and vegetated using Level 1
reclamation criteria. No backfilling would be performed. This alternative has no provisions for
treatment of the volume of waste media left in place.

7.2.5 GROUND WATER

The altematives evaluated for both the alluvial and bedrock aquifers in the Opportunity Ponds,
South Opportunity, Old Works/Stucky Ridge and Smelter Hill Subareas are described below.

(1) No Further Action

Under the No Further Action alternative, no remedial action would be taken to remedy any
contaminated water underlying a subarea to reduce the toxicity, mobility, or volume of the waste.
Waste media over ground water aquifers would be designated a WMA. This altenative includes
conducting ground water monitoring semi-annually at the POC boundary for the WMA. Existing
and new ground water monitoring wells would be used. Also included in the No Further Action
alternative are 5-year site reviews as required by CERCLA. The ground water areas of concern
lie in the Superfund Overlay District, which operates under the DPS that was adopted by ADLC.
Specific standards and regulations are established under this District including prohibition of
water well drilling.

(2) Ground Water Extraction

Should POC monitoring show a spread of the contaminant plume beyond the boundary of a
WMA, ground water would be extracted via a series of wells. This alternative is only applicable
for the ground water underlying the Opportunity Ponds, Old Works/Stucky Ridge and Smelter
Hill Subareas. The preliminary design concept uses wells to extract ground water, and the cost
estimate is priced as such. Twenty-eight wells, each extracting approximately 20 gallons per
minute (gpm), would be spaced 300 feet apart. The total ground water volume extracted would
be approximately 560 gpm.
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The extracted ground water would be either treated directly at the Warm Springs Ponds (Option
A) or treated onsite and then discharged to Warm Springs Ponds (Option B). Through Option
A, the extracted ground water would be piped and/or flow through an open channel to the Warm
Springs Ponds, which is located approximately 0.5 mile away. An existing culvert underneath
the railroad tracks and the highway can be used to transport the extracted water.

Under Option B, an on-site treatment plant would be built and used to treat the extracted ground
water. Treatment would be accomplished through: 1) a combination of chemical oxidation and
chemical precipitation (oxidation/precipitation); or 2) ion exchange. The chemical
oxidation/precipitation option is recommended and, therefore, is used in these discussions and
cost estimates. The treated effluent would be piped and/or flow through an open channel to the
Warm Springs Ponds or to a POTW.

3 Slurry Wall

A slurry wall would be constructed at boundaries of the Opportunity Ponds and Old
Works/Stucky Ridge Subareas if POC monitoring showed a spread of contamination beyond the
WMA. The slurry wall would help contain the contaminated ground water. Because water
pressure would build up at the slurry wall, extraction wells would have to be used to alleviate the
mounding. Fourteen wells, located approximately 600 feet apart would be used. Approximately
280 gpm of ground water would be extracted.

The extracted ground water would be either treated directly at the Warm Springs Ponds (Option
A) or treated on site and then discharged to Warm Springs Ponds (Option B). Through Option
A, the extracted ground water would be piped and/or flow through an open channel to the Warm
Springs Ponds, which is located approximately 0.5 mile away from the Opportunity Ponds. An
existing culvert underneath the railroad tracks and the highway can be used to transport the
extracted water.

Under Option B, an onsite treatment plant would be built and used to treat the extracted ground
water. Treatment would be accomplished through: 1) a combination of chemical oxidation and
chemical precipitation (oxidation/precipitation); or 2) ion exchange. The chemical
oxidation/precipitation option is recommended and, therefore, is used in these discussions and
cost estimates. The treated effluent would be piped and/or open channel flowed to the Warm
Springs Ponds or to a POTW.

7.2.6 SURFACE WATER

The alternatives evaluated for the Yellow Ditch and Cabbage Gulch surface water areas of
concern located in the South Opportunity and Smelter Hill Subareas are presented below.

(1) No Further Action
Under the No Further Action alternative, no remedial action would be taken to remedy any

surface water in these areas of concemn to reduce the toxicity, mobility, or volume of the waste.
Surface water is a receptor and would be remediated through the alternatives selected for the
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solid waste source of the surface water contamination. Also included in the No Further Action
alternative are S-year site reviews as required by CERCLA.

(2) Pump and Treat Oxidation/Precipitation

Surface water from the Cabbage Gulch would be pumped to a catch basin, then treated via a
combination of chemical oxidation and chemical precipitation (oxidation/precipitation) in an
onsite treatment facility. This facility would be built and used to treat the surface water through:
1) a combination of chemical oxidation and chemical precipitation (oxidation/precipitation); or
2) ion exchange. The treated effluent would be piped and/or open channel flowed to the Warm
Springs Ponds or to Opportunity Ponds:

(3) Wetlands

A constructed wetlands system would be built along Cabbage Gulch (just below the beaver
dams) to treat the surface water. The system would consist of a settling pond, a wetland, and a
polishing cell. If the water has an initial pH greater than 5.5 and also has net alkalinity, an
aerobic settling pond that precipitates iron (Fe III) hydroxides may be effective in lowering the
arsenic concentrations. (If the pH and the alkalinity of the water needs to be raised prior to the
water entering the settling pond, a possible pretreatment stage upstream of the settling pond
would include an anoxic limestone drain in which the water is forced through a buried bed of
limestone.) The settling pond would be created by either constructing an earthen dam along the
stream or redirecting the flow through a catch basin. The settling pond serves as a retention
basin for precipitates and allows control of flow into the rest of the treatment system. The pond
would be lined with geosynthetics. An irrigation gate located at the downstream end of the flow
would allow the flow rate into the rest of the system to be monitored and adjusted. Within the
settling pond, Fe (III) hydrolyzes and the ferric hydroxide precipitate has a high positive surface
charge that readily adsorbs the arsenate ions.

The downstream end of the irrigation gate would connect to a pipe through which water is
transported to the wetlands anaerobic cell. The anaerobic cell would be lined with geosynthetics
and filled with compost as well as sandy soil and perhaps limestone. Laboratory studies would
be required to determine the most effective substrate or combination of substrates to be used.

If necessary, the anaerobic cell would be followed by a polishing cell operating under aerobic
conditions. The polishing cell would either be designed as a shallow wetland or a rock filter. In
either case, the effectiveness of the cell may be increased through inoculation with algae;
however, if the system is not designed properly, the water in the pond could turn anoxic. The
polishing cell would be used as a safety net as it would facilitate the precipitation of any metals
remaining in the water.

Treated water exiting the constructed wetland system would drain back into the existing stream
bed.
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8.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

Section 300.430(e)(9) of the NCP requires that the agencies evaluate and compare the remedial
cleanup alternatives based on the nine criteria listed below. The first two criteria, (1) overall
protection of human health and the environment and (2) compliance with ARARs for this ROD
(listed in Appendix A), are threshold criteria that must be met by the Selected Remedy, unless an
appropriate ARAR waiver is invoked. The Selected Remedy must then represent the best
balance of the remaining primary balancing and modifying criteria.

8.1

8.1.1

8.1.2

EVALUATION AND COMPARISON CRITERIA
THRESHOLD CRITERIA

Overall Protection of Human Health and the Environment addresses whether or not a
remedy provides adequate protection and describes how potential risks posed through
each pathway are eliminated, reduced or controlled through treatment, engineering
controls or ICs.

Compliance with ARARSs addresses whether or not a remedy will comply with federal
environmental and state environmental or siting standards, criteria, or requirements, or
provides grounds for invoking a waiver.

PRIMARY BALANCING CRITERIA

Long-term Effectiveness and Permanence refers to the ability of a remedy to maintain
reliable protection of human health and the environment over time once cleanup goals
have been met.

Reduction of Toxicity, Mobility, or Volume Through Treatment refers to the degree
that the remedy reduces toxicity, mobility and volume of the contamination.

Short-term Effectiveness addresses the period of time needed to complete the remedy,
and any adverse impact on human health and the environment that may be posed during
the construction and implementation period until cleanup goals are achieved.

Implementability refers to the technical and administrative feasibility of a remedy,
including the availability of materials and services needed to carry out a particular option.

Cost evaluates the estimated capital costs and operation and maintenance costs,
calculated at present value, for each altemnative.

The present worth analysis was performed on all remedial alternatives using a 7 percent
discount (interest) rate over a period of 30 years. Inflation and depreciation were not
considered in preparing the present worth costs in accordance with EPA guidance, and
should be factored into final cost evaluations.
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8.1.3 MODIFYING CRITERIA

8. State Acceptance indicates whether, based on its review of the information, the state
(MDEQ) concurs with, opposes, or has no comment on the preferred alternative.

9. Community Acceptance is based on whether the conimunity concerns are addressed by
the Selected Remedy and whether or not the community has a preference for a remedy.

82 COMPARISON OF THE ALTERNATIVES

EPA and MDEQ compared each of the alternatives using a low, moderate or high rating for each
of the NCP criteria. A low rating means the alternative provides the minimum requirement of a
criteria or only partially addresses the concerns to human health and the environment represented
by that criteria. One example of a low rating is the in place deed restrictions which provide a
small measure of protection of human health and the environment under the No Further Action
alternative. Both moderate and high ratings surpass the minimum requirements of a criteria;
however, the high rating provides an extra degree of protection not provided by an alternative
with a moderate rating. Costs estimates for each alternative evaluated within each subarea were
calculated for use in the cost comparison step of the NCP evaluation. Capital costs were
calculated for direct implementation of the action (i.e., mobilization, site preparation, materials,
temporary roads, storm water management, construction monitoring) and indirect costs (i.e.,
supervision, inspections, contractor bonds, design). These combined capital costs were spread
over the estimated time for implementation of the alternative. O&M costs for each alternative
were then calculated for a 30 year estimate and included activities such as inspections, vegetation
repair work, surface and ground water monitoring, ongoing storm water management and site
reviews. O&M costs were also calculated for all No Further Action alternatives, reflecting the
fact that large areas containing contaminated soils and wastes would be left in place without
further action. The total present worth costs for each alternative are the sum of the capital costs
plus O&M costs.

The results of the NCP comparison is presented for the waste media types throughout the areas of
concern in Tables 8.1-8.6 and are discussed in the sections below.

8.2.1 HIGH ARSENIC SOILS

For high arsenic soils (areas exceeding 1,000 ppm arsenic) in the Opportunity Ponds, North
Opportunity, Old Works/Stucky Ridge and Smelter Hill Subareas, EPA’s Selected Remedy is
Reclamation. The No Further Action alternative is not compliant with any of the seven
evaluation criteria. The Partial Reclamation alternative was applied to limited acreage along
highway visual corridors and the alternative would meet the requirements of protection of human
health and the environment only in those areas reclaimed. Furthermore, the alternative includes
slightly increased costs due to additional engineering storm water management controls on the
unreclaimed areas. The Soil Cover Alternative is similar to the Reclamation alternative and
would provide better (high versus moderate) long term effectiveness and permanence, and would
comply with ARARs. Using information about available cover material in 1996, the Soil Cover
alternative, however, is almost ten times more costly than the Reclamation alternative. EPA and
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MDEQ are re-evaluating quantities and quality of local cover material in 1998 and if suitable
material is found, soil cover may be chosen during remedial design.

A comparison of the present worth costs for all the high arsenic soils alternatives is presented in
Table 8-1.

8.2.2 SPARSELY VEGETATED SOILS

EPA and MDEQ assessed only two alternatives in addition to the No Action alternative for
sparsely vegetated soils. Under the No Further Action alternative, no remedial action would be
taken to remedy any sparsely vegetated soils in any subarea of concern to reduce the toxicity,
mobility, or volume of the contaminated soils. Acreages determined for the Partial Reclamation
scenario were based on an assessment of high erosional areas determined during site
characterization. The Partial Reclamation alternative would be compliant with ARARs and
would reduce erosion in areas affected by reclamation. However, this is only true of the
reclaimed areas. Sparsely vegetated soils not affected by this alternative would have no
provisions for protection of the environment. Therefore, this alternative would not provide a
fully protective remedy for the remaining sparsely vegetated soils. Reclamation is protective of
the environment, compliant with ARARS, moderately effective in meeting permanence, reduces
toxicity, mobility and volume, and is easy to implement and is the Selected Remedy.

A comparison of the present worth costs for all the sparsely vegetated soils alternatives is
presented in Table 8-2.

8.2.3 WASTE MANAGEMENT AREAS (WMAs) - OPPORTUNITY PONDS, CELL A,
ANACONDA PONDS, MAIN GRANULATED SLAG AND SMELTER HILL
DISTURBED AREA

EPA evaluated removal of these areas in FS Deliverables No. 1 and 3B, and concluded that
removal was cost prohibitive. EPA designated: 1) the Opportunity Ponds, including Cell A; and
2) the Anaconda Ponds, Main Granulated Slag, and Disturbed Area of Smelter Hill, as two
WMAs. For the detailed FS analysis presented in FS Deliverable No. 5, EPA assessed long-term
management, protection of human health and the environment, and attainment of ARARs for
these wastes-left-in-place.

For the Opportunity Ponds, Anaconda Ponds and Smelter Hill Disturbed Areas, the No Further
Action alternative would not be protective, would not be compliant with the Montana State mine
closure reclamation ARARs, and the mobility of the contaminants would not be reduced. Partial
reclamation would only address protection of human health and environmental resources, attain
ARARS, reduce mobility of contaminants and be effective for those acres reclaimed. Of the
remaining alternatives, Soil Cover, Reclamation and Reclamation/Soil Cover provide more
protective, effective, and permanent remedies for the WMAs s than is provided by the Rock
Amendment. The Rock Cover alternative would not address minimization of COC transport to
ground water. In addition to being the most cost effective of alternatives, Reclamation is
expected to provide greater reduction in mobility and a reduction of toxicity of the contaminants
as the lime amendment acts as an in situ treatment of the metals.
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As noted for the sparsely vegetated soils, EPA and MDEQ are re-evaluating the quantity and
quality of lower cost, locally available soil cover material. Soil cover ranked high for
permanence and long-term effectiveness, and if costs for soil cover can be reduced, the final
remedial design for the waste areas may select this option.

Cell A of the Opportunity Ponds was identified as a future waste disposal area for mining wastes
for ADLC. Based on this information, EPA and MDEQ looked at the No Further Action, Rock
Amendment and Removal alternatives to address transport of contaminants off-site. Based on
public comment during the review of the Proposed Plan, ADLC would like to locate a mine
waste disposal area in the B-2 cell. Cell A is formally part of the WMA which will require final
closure and either a reclamation or soil cover remedy.

For the Main Granulated Slag Pile, No Further Action and Rock Amendment are the only
alternatives considered. Since the slag is currently being mined with immediate prospects for
additional mining, EPA and MDEQ propose No Further Action to remediate the slag pile area. If
the mining operations are abandoned in the future, other alternatives for this waste area would be
evaluated and selected at that time. Furthermore, once all the slag is removed from the area,
contaminated soil and waste source remaining under the slag may require remediation in the
future.

A comparison of the present worth costs for all the WMA alternatives is presented in Table 8-3.

8.2.4 REMAINING WASTE AREAS

For all remaining identified waste areas, except the East Anaconda Yards wastes which are
already covered, the No Further Action alternative is not compliant with ARARSs, is ineffective
both short and long term, and provides no reduction in toxicity, mobility, or volume of
contaminants.

The five remaining alternatives of capping, soil cover, reclamation, removal and partial removal,
are easy to implement. The soil cover, reclamation and partial removal alternatives are
moderately effective alternatives in both the short and long term. These alternatives are also
protective of human health and the environment. EPA and MDEQ), therefore, chose a preferred
alternative for each individual waste source based on proposed land use, proximity to surface
water resources and cost. The South Lime Ditch area will remain in place and become part of the
Opportunity Ponds WMA. The Triangle Waste area will also remain in place and will be
reclaimed for open space land use and to maintain protection of existing ground water resources
which are uncontaminated.

The East Anaconda Yards were capped with 12-18 inches of clean cover material and
revegetated during site demolition actions, and the Flue Dust and OW/EADA ROD:s actions.
EPA and MDEQ further evaluated removal, partial removal, capping and additional soil cover to
eliminate transport of metals from the buried waste into the contaminated ground water. EPA
and MDEQ determined that further action in the East Anaconda Yards would probably not allow
full clean up of the ground water due to additional arsenic entering the aquifer system from
Smelter Hill.

DS-61



A comparison of the present worth costs for all the remaining waste area alternatives is presented
in Table 8-4.

8.2.5 GROUND WATER

EPA and MDEQ have deemed it technically impracticable to testore contaminated ground water
in alluvial and bedrock aquifers in the Opportunity, Stucky Ridge and Smelter Hill Subareas of
the site. EPA and MDEQ policy requires clean up efforts to further minimize contamination and
degradation of ground water if ground water cannot be restored. The preferred alternatives for
waste and contaminated soils selected in this ROD are meant to address this ground water
protection goal. EPA and MDEQ further evaluated whether extraction wells or slurry walls
should be installed at the edge of plumes to contain the contaminated water in place. Based on
current understanding of ground water movement at various location across the site, EPA and
MDEQ propose no additional active ground water clean up within the TI zones or underneath the
WMAs at this time. EPA and MDEQ propose to evaluate additional ground water actions in the
future if the points of compliance are violated.

For the remaining alluvial aquifer plumes located in the Old Works/Red Sands area, Yellow
Ditch/South Opportunity area, and Blue Lagoon, EPA and MDEQ evaluated options of source
removal and active ground water treatment to restore the aquifer to its designated beneficial uses.
The agencies have chosen alternatives to meet the objective of restoring those contaminated
portions of the aquifer to applicable State of Montana ground water standards. Each identified
remedy addresses source control (soil covers, elimination of flood irrigation practices, and partial
removal), monitors for natural attenuation, and uses ICs to manage future water use.

A comparison of the present worth costs for all the ground water alternatives is presented in
Table 8-5.

8.2.6 SURFACE WATER

For contaminated surface water in Cabbage Gulch and Yellow Ditch, EPA evaluated active
treatment of the surface water sources to attain State of Montana water quality standards. EPA
recognizes other major contributions of arsenic to these sources (i.e., contaminated ground water,
surface water springs and seeps) and therefore proposes implementing soils source control
measures and monitoring water quality to assess eventual attainment of the standards. EPA, in
consultation with the State of Montana, may require the PRP to re-evaluate treatment of the
water in the future.

A comparison of the present worth costs for all the surface water alternatives is presented in
Table 8-6.

8.2.7 STORM WATER MANAGEMENT
EPA and MDEQ evaluated a stand-alone storm water management alternative for high arsenic
soils, sparsely vegetated soils, and the Disturbed Area through sole use of engineering

components (e.g., sedimentation basins, conveyance ditches). These alternatives would be
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compliant with ARARs but would only meet the PRAOs for minimizing transport of
contaminants to surface water and controlling surface water erosion. The storm water
management alternative would have no provisions for protection of human health or the
environment and therefore, would not meet those parts of the PRAOs for this area of concern.
Therefore, the storm water management alternative would not provide a fully protective remedy
for the high arsenic soils, sparsely vegetated soils or the Disturbed Area in the Smelter Hill
Subarea.
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9.0 SELECTED REMEDY

Based on consideration of CERCLA requirements, the detailed analysis of alternatives, and
public comments, EPA, in consultation with MDEQ), has determined that the Preferred
Alternatives, as presented in the Proposed Plan and with minor modifications as outlined below,
comprise the appropriate remedies for the ARWW&S OU. While certain other alternatives may
better satisfy certain individual selection criteria, the Selected Remedy best meets the entire
range of selection criteria and achieves, in EPA’s and MDEQ’s determination, the appropriate
balance considering site-specific conditions and criteria identified in CERCLA and the NCP, as
provided in Section 10.0, Statutory Determinations.

The Selected Remedy is divided into portions, affecting each waste media type as described
below. A summary of the Selected Remedy and its respective cost for each area of concem is
shown in Table 9-1. Institutional Controls are a component of the remedy for each area and are
described in detail in Section 9.7.

9.1 WASTE MANAGEMENT AREAS (WMAs) REMEDY

The Selected Remedy is to close the tailings ponds and waste source areas under the ARAR
requirements of the State of Montana Solid Waste Requirements and selected portions of the
Montana Strip and Underground Mine Reclamation Act and Montana Metal Mine Reclamation
Act. The Selected Remedy will address remaining waste source areas within the site by naming
three separate and distinct “Waste Management Areas.” No further waste management areas will
be designated. Establishment of WMAs is consistent with CERCLA concepts of wastes-left-in-
place, and is compatible with ADLC’s designation of these lands as WMAs under the county’s
Land Use Master Plan and DPS. EPA and MDEQ recognize that removal of waste material
within the WMA boundary and restoration of ground water beneath is technically impracticable
and cost prohibitive (estimated $2.2 billion); therefore, waste material will be
contained/stabilized in place and ground water contaminated with elevated concentrations of
arsenic, cadmium, and copper beneath the waste material will not be remediated. However,
when restoration of ground water to beneficial uses is not practicable, EPA and MDEQ expect to
prevent further migration of the plume, prevent exposure to the contaminated ground water, and
evaluate further risk reduction. ‘Contaminated ground water within the WMA boundaries will be
contained and transport of COCs to ground water will be minimized by the establishment of an
effective and permanent vegetative cover. Performance standards are defined throughout this
section.

9.1.1 REMEDIAL ACTION OBJECTIVES

Through implementation of the Selected Remedy (Section 9.1.2), the following Remedial Action
Objectives will be achieved:

. Provide a permanent and effective vegetative/soil cover over waste and highly

contaminated soil material to prevent direct contact with elevated arsenic
concentrations , thus minimizing the potential risk of human exposure;
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9.1.2

. Minimize surface water percolation and COC transport to ground water in order to
prevent further migration of the plume;

. Minimize surface water erosion and COC transport to surface water in order to
meet water quality ARARs as outlined in Appendix A;

. Minimize wind erosion and movement of COCs onto adjacent lands, thus
preventing risk of human and wildlife exposure above risk-based levels, and
prevent non-attainment of air quality ARARs as outlined in Appendix A;

. Reduce COC levels in waste and highly contaminated soils in order to allow re-
establishment of vegetation, thus reducing risk to upland terrestrial wildlife and
allow re-establishment of wildlife habitat;

. Allow final closure of waste areas to be compatible with the existing and
anticipated future land use with minimal future maintenance activities; and

. Meet State of Montana selective mine closure reclamation ARARs and other
ARARs, as outlined in Appendix A,

REMEDIAL REQUIREMENTS

Permanently close WMAs as designated mine waste disposal units through construction
of engineered covers and/or use of in situ revegetation treatment over all contaminated
wastes. Engineered covers and/or in situ revegetation treatment will:

. Provide an effective and permanent vegetative cover;

. Prevent waste material from migrating to adjacent lands via wind and/or surface
water erosion; and

. Minimize movement of COCs through waste material into ground water in order
to prevent further migration of the plume.

Construct surface water controls to manage runon/runoff from the WMA s to:

. Prevent COC transport and discharges to Mill Creek, Willow Creek, Warm
Springs Creek and other surface waters in order to meet water quality ARARSs set
forth in Appendix A; and

. Be consistent with the regional storm water management plan.

The D1 Cell of the Opportunity Ponds is currently slated to be used as the endpoint for

conveyed regional storm water. Discharge from settling ponds in the D1 Cell which
currently meets WQB-7 water quality criteria is conveyed to the Warm Springs Ponds by

DS-65



the D1 Decant Ditch. During remedial design, the conveyance structures may be
upgraded to handle additional flows, as necessary.

Consolidate waste materials (e.g., tailings, slag, mixed tailings/soils) outside of WMAs
boundaries into the WMA s through:

. Consolidating waste material located in areas outside of a WMA designated for
residential, commercial, industrial, recreational/open space or agricultural use into
a WMA, and reclaiming remaining soils to meet ARAR requirements.

Waste material that may be within a dedicated development (e.g., irrigation ditch, active
railroad bed, historic feature, trails/roads) may remain outside a WMA. An engineered
cover/in situ revegetation action will be designed for these areas to provide a permanent
barrier to waste material, and ICs will be used to further maintain the effectiveness of the
action and protect human health.

Implement ICs to protect engineering and/or revegetation controls and manage future land
and water use by:

. Maintaining existing ICs (i.e., governmental trespass and zoning regulations) to
currently restrict or limit access;

. Utilizing additional temporary barriers (i.e., fencing or signing), if necessary; and

. Prohibiting ground water use for domestic consumption where ground water
exceeds state water quality standards for the intended use. In some instances,
ground water in WMASs may be treated and/or used for irrigation, agricultural or

industrial purposes, providing the quality meets necessary criteria for those areas.

Provide for O&M, and monitoring activities, as necessary, by:

. Inspecting engineered/vegetative cover and other structures;
. Repairing engineered/vegetative cover and structures, as needed;
. Monitoring ground water points of compliance to ensure compliance with

Performance Standards to regulate containment of ground water plumes and
minimization of COC concentrations in ground water, over time; and

. Monitoring surface water, including storm water control systems.

Specifications of the O&M plan will be approved upon completion of construction of
individual components of the remedy.

DS-66



9.1.3 RECLAMATION (COVER SOIL) CRITERIA

Successful closure and reclamation of WMAs is defined as the establishment of self-perpetuating
plant communities capable of stabilizing the waste material against wind and water erosion,
limiting infiltration of water, and providing a barrier to human contact in perpetuity. EPA and
MDEQ have determined that soil cover, in situ revegetation (ARTS) and/or a combination of
both techniques meets the objectives for ARARs compliance and risk reduction as noted above.
Figure 9-1 presents the “Waste Material LRES Decision Diagram” to describe the logic process
for determining what combination of options are acceptable to employ on specific units within
the WMA. For a complete description of the application of the LRES to the WMAs, see
Appendix C. For any option to accomplish the objectives, the physiochemical characteristics of
engineered cover soils (i.e., rooting media) must have the following minimal specifications.
Individual specifications may be modified if it is determined that the overall cover soil is suitable
for meeting performance standards. These specifications are hereafter referred to as the
Anaconda cover soil design specifications.

1. Depth: 18 inches of non-toxic rooting media. This is the absolute minimum for the long-
term success of the vegetation. Enough cover soil needs to be applied to account for
settling, sloughing, and erosion.

2. Coarse fragment contents: Particles greater than 2 millimeters will constitute less than
45% (by volume) of the cover soil. Maximum rock size is 6 inches in diameter.

3. Texture: Sandy loam or finer (to have the proper water holding capacity). “Clays” are
not acceptable.

4. pH: Between 6.5 and 8.5 for entire depth of cover soil.

5. Metal concentration: Cover soil guidelines: arsenic < 30 ppm, cadmium < 4 ppm,
copper < 100 ppm, lead < 100 ppm, and zinc < 250 ppm.

6. Organic matter: Cover soil or engineered media having >1.5% (by weight) of
composted organic matter in the upper 6 inches.

7. Specific conductance: Cover soil or engineered rooting media must be less than 4.0
millimhos per centimeter for entire depth of cover soil.

8. Surface manipulation: Rip, chisel plow, and/or disk plow must be used to reduce the
compaction caused by heavy machinery and achieve a moderately rough (by agricultural
standards) seedbed. Plowing should be done as deep as possible within the cover soil, .

9. Surface water controls: Include the implementation of dozer basins, pits, gouges,
contour furrowing, etc. to prevent water erosion.

10. Seeding: Seeding with native and/or adapted species, plus fertilization and mulching.
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9.1.4 GROUND WATER REMEDY FOR WMAs

Ground water contaminated with concentrations of COCs above state ground water standards, as
set forth in Appendix A, beneath the waste materials must not exit the WMAs.

The WMAs and associated ground water POCs for Anaconda-are shown on Figures 7, 8, and 9,
and are as follows:

1. Opportunity Ponds WMA (Figure 9-2). Alluvial aquifer underneath:

. Opportunity Ponds Cells A, B1, B2, C1, C2, D1 and D2
. South Lime Ditch

Ground Water POC: Downgradient point at toe of Opportunity Ponds Cells D1 and D2 as
monitored at monitoring wells MW-214, MW-26, MW-26-M, MW-28, MW.28M, MW-215,
MW-81, MW-31, MW-31M, and MW-216.

2. Smelter Hill WMA (Figure 9-3). Tertiary bedrock aquifer and alluvial aquifer

underneath:

. Disturbed Portion of Smelter Hill
. Anaconda Ponds

. Main Granulated Slag

. East Anaconda Yards

Ground Water POC: Downgradient point at toe of Anaconda Ponds as monitored at monitoring
wells MW-211, MW-36, MW-36D, MW-218S, MW-218D, MW-75 and MW-219 and MW-220.

3. Old Works/Stucky Ridge Subarea (Figure 9-4). Valley alluvial aquifer under:

. Waste contained within the bounds of the Jack Nicklaus Old Works Golf Course,
including Floodplain Wastes (Jig Tailings), Heap Roast Slag, and Waste Piles 1-8
. Red Sands Main Deposit (21 acres)

Ground Water POC: Edge of Red Sands as monitored at monitoring wells MW-213 and
MW-204.

- 9.1.5 GROUND WATER CONTINGENCY PLAN

EPA and MDEQ have determined that “remediation levels should generally be attained
throughout the contaminated plume, or at and beyond the edge of the WMA when waste is left in
place.” (1990 NCP Preamble at 55 FR 8713.) EPA and MDEQ believe contaminated ground
water will be contained within the WMAs boundaries. Non-degradation standards require
uncontaminated ground water to remain uncontaminated. A sampling program for monitoring
the POC boundaries and determining compliance with the ground water standards will be
developed during remedial design and will include, at a minimum:
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. Analytical parameters, including COCs (arsenic, cadmium, copper) and other
constituents to characterize ground waters;

. Sampling points (including the POC wells listed above), sampling frequency and
duration;
e Specific analytical methods that can achieve data quality objectives for limits of

detection and estimates of data quality (accuracy and precision); and
. Statistical methods for evaluating whether data comply with standards.

EPA assessed the feasibility of active containment strategies (e.g., slurry walls and extraction
wells) as part of the feasibility study analysis and determined that these strategies are viable
alternatives. If a POC boundary is violated, based on determined statistical analyses, EPA will
respond by conducting one or more of the following actions: 1) re-assess containment
alternatives for contaminated ground water at the compliance boundary; and 2) complete a T1
evaluation for the aquifer in areas of ground water contamination located outside the compliance
boundary.

9.2 MISCELLANEOUS WASTE MATERIALS

During the various RI investigations conducted on the site over more than 15 years, numerous
waste piles have been identified. The majority of the waste and waste/soils material will remain
on-site and will be managed through implementation and closure of WMAs. It is generally
EPA’s practice to require consolidation of waste material (e.g., tailings, slag, mixed
tailings/soils) outside of WMAs boundaries into the WMAs (see Section 9.1.2) EPA and
MDEQ expect that additional waste materials may be identified in the future and that these
materials would also be consolidated into the WMASs (i.e., abandoned railroads, abandoned
portions of Yellow Ditch). The expectation that wastes would be removed, consolidated, and
deposited has been previously noted and planned for in other site RODs, specifically the
OW/EADA and Community Soils RODs (yard removals, waste consolidation in the Old Works
golf course), and in the ADLC DPS through the proposal of a county-wide mine waste

repository.

Remedial action objectives for these miscellaneous waste sources are the same as the objectives
for wastes in the WMAs. Additional remedial action requirements are identified to specifically
address the noted waste materials:

West Stack Slag

Three small slag piles are located west of Walker Gulch above the East Anaconda Yards. This
material will be removed from the drainage gulch and consolidated with the Main Granulated
Slag Pile within the Smelter Hill WMA, or used for EPA-approved purposes.
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Anaconda Landfill Slag

This slag pile is currently being marketed for commercial use by a local company. The material
is almost depleted. The remaining non-use material and surrounding soils will be sampled and
characterized and a site remediation and closure plan developed for final approval by EPA. The
closure plan will be consistent with existing land use and will - meet applicable ground water, soil,
and waste clean up action levels.

Old Works Slag

Slag remaining within the OW/EADA QU will become part of the Old Works WMA.
Nazer Gulch Debris/Wastes

Waste materials which have been disposed of in Nazer Gulch will be removed and consolidated
into the Anaconda Ponds, prior to closure and reclamation of the Ponds.

Railroad Beds and Ties

A railroad track on Smelter Hill (portions of the old Loop Track within the Undisturbed
Area)contains some of the highest metals concentrations on the Hill. The elevated metals values
in the surface soils are a reflection of the materials used for bed construction (slag and waste
rock) and possibly from ore concentrate spills. These materials will be excavated, transported to
the former flue dust storage facility, consolidated with railroad bed material from the Aspen Hills
portion of the Loop Track, and permanently disposed into the Anaconda Ponds prior to closure
and reclamation of the Ponds.

Railroad ties from abandoned lines located on Smelter Hill are currently stockpiled in the
Smelter Hill Repository Complex area. A plan to address the stockpiled ties in accordance with
ARARS or off-site disposal requirements will be developed during RD/RA.

Construction Debris

A construction debris area is located in the southeast corner of the Main Granulated Slag Pile.
This area contains debris from demolition of homes around Johnson’s Curve near Warm Springs,
Montana, and demolition of homes conducted under the Mill Creek ROD. This debris area will
be closed pursuant to an EPA-approved work plan and in accordance with applicable State solid
waste disposal regulations for construction debris. The plan will be developed during Remedial
Design.

Cashman Pile
Appfoximately 12,000 tons of material is presently located on Smelter Hill. Since 1986, EPA

has deferred definition of the material located between Walker Guich and Nazer Guich as a waste
based on the understanding that the material may have potential uses as a ore concentrate
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product. EPA has also acknowledged that the material may contain a mixture of flue dust,
concentrates, and slag.

The material will not be considered waste subject to remediation for a period of five years from
the date of issuance of the ROD. In the event that processing of the concentrate material has not
been initiated within the five-year period, the agency may determine that the concentrated is a
waste material subject to remediation. The material will be sampled using Toxicity
Characteristic Leaching Procedures to determine if the material is a hazardous waste, and if so,
treated, excavated, and removed from the gulches and disposed of in an appropriately designed
repository on Smelter Hill. If the material is not hazardous, a solid waste disposal plan will be
developed, approved, and implemented in the Smelter Hill WMA.

Opportunity Ponds Toe Wastes

The Opportunity Ponds Toe Wastes are approximately 60,000 cy of tailings that breeched over
the Ponds’ berms on the east side, and are located between the Ponds and the 1-90 frontage road.
The wastes have been identified as the source of elevated COCs in the aquatic environment in the
Opportunity Ponds D2 Drain Ditch. The wastes will be consolidated back into the Opportunity
Ponds, the D2 Drain Ditch properly reconstructed, as necessary, and the area reclaimed to meet
appropriate land uses.

Triangle Wastes

The Triangle Wastes are located on the western end of the Opportunity Ponds and are bounded
by the intersection of Highways 1 and 48. The area contains an estimated 1.4 million cy within
about 300 acres. Ground water investigations in the area have determined that the wastes are not
contributing to any known contamination, therefore, EPA and MDEQ have not included this area
as part of the formal Opportunity Ponds WMA and expect the ground water resource to be
protected from potential contamination.

The Triangle Wastes may remain in place, based on current designated land uses (open space);
however, due to high arsenic levels (>1,000 ppm arsenic), the final remedy will require soil cover
and revegetation or deep tillage reclamation to reduce arsenic to below 1,000 ppm.

9.3 MAIN GRANULATED SLAG PILE REMEDY

The Main Granulated Slag Pile will remain in place and be located within the boundary of the
Smelter Hill WMA. The area underlying the slag pile has been identified as a source of arsenic
contamination to the alluvial aquifer, but it is technically impracticable to restore this ground
water (see Section 9.5 and Appendix D for more information); therefore, the pile will require
long-term management. EPA and MDEQ will allow on-going use of the slag material and will
require management of the slag to be generally consistent with the objectives outlined in the
WMA section of the ROD. After slag is removed, a final remediation plan will be developed to
close the area to be compatible with the existing and anticipated future land use with minimal
future maintenance activities. Performance Standards are defined throughout this section.
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9.3.1 REMEDIAL REQUIREMENTS

The remedial requirements for the Main Granulated Slag Pile are described below.

1. Maintain the status of the slag as a resource, rather than a waste:

PRP may provide long-term agreements to guarantee commercial use of the slag
as a base resource in approved productions.

EPA and MDEQ has approved use of the slag for purposes of blasting media,
manufactured roofing material and other building material, as underground pipe
bedding material, and for controlled landscaping (e.g., golf course sand traps).
EPA and MDEQ will continue to review and approve future uses of the slag.

If long-term agreements for slag use are not initiated or maintained, EPA and
MDEQ will re-evaluate and select additional actions for long-term management of
the slag and underlying property.

Operate the facility in compliance with applicable regulations:

Developers of the slag for commercial use will follow all applicable
environmental regulations regarding production and disposal of the slag matenial,
including, but not limited to, OSHA and RCRA regulations.

Slag will be managed to meet all independently applicable laws as well as ARARs
set forth in Appendix A.

3. Implement and maintain Best Management Practices (BMPs):

Production of slag will be conducted in a manner to minimize wind erosion and
transport of material outside the WMA.

Construct surface water controls to manage runoff from the Main Granulated Slag
Pile to be consistent with the regional storm water management plan.

Provide for O&M, and monitoring activities.

4, Control access to prevent exposure to waste materials and potentially contaminated soil,
water, and air:

PRP will maintain existing ICs to restrict public access and manage future land
and water use and shall place future controls on use of property through deed
restrictions, restrictive covenants, or conservation easements, as necessary.

PRP will continue fencing and security inspections to assure appropriate access
and land use.
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ICs will prohibit ground water use for domestic consumption.

Residual material, including contaminated soils or other non-use materials,
remaining after completion of slag production will be sampled and characterized,
and a final remediation plan implemented. The remediation plan will be
consistent with other waste decisions made on the Anaconda Smelter NPL Site
(e.g., flue dust treatment and disposal, waste consolidation and covers) and fully
approved by EPA, in concurrence with MDEQ. Final soil and/or waste cleanup
action levels will be consistent with the designated land use.

94 CONTAMINATED SOILS REMEDIES

The Selected Remedy will address all remaining contaminated soils within the ARWW&S OU
not addressed under the OW/EADA ROD or the Community Soils ROD. Areas of contaminated
soils are found in all five subareas and are estimated to total >10,000 acres. The Selected
Remedy will incorporate an LRES procedure to more accurately determine specific kinds of
reclamation to be applied to contaminated soils within each area of concern (Figure 9-5).

9.4.1 REMEDIAL ACTION OBJECTIVES AND GOALS

Remediation of contaminated soils must meet the following Remedial Action Objectives:

Provide a permanent vegetative cover over contaminated soil materal to prevent
direct contact with arsenic, thus reducing the potential risk of human exposure to
acceptable risk-based levels;

Provide a permanent vegetative cover over contaminated soil material to minimize
transport of COCs to ground water, which cause exceedances of ground water
ARARSs set forth in Appendix A;

Provide a permanent vegetative cover over contaminated soil material to minimize
surface water erosion and COC transport to surface water in excess of surface
water ARARS set forth in Appendix A;

Provide a permanent vegetative cover over contaminated soil material to minimize
wind erosion and movement of contaminated soils onto adjacent lands, thus
preventing risk of human and wildlife exposure;

Reduce surface soil COC levels to allow re-establishment of vegetation, thus
reducing risk to upland terrestrial wildlife above risk-based levels and allow re-
establishment of wildlife habitat; and

Remediate contaminated soils to be compatible with the existing and anticipated
future land use with minimal future maintenance activities.
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9.4.2 REMEDIAL ACTION GOALS

Human health arsenic cleanup action levels for surficial soils at the Anaconda Smelter NPL Site
are listed below.

Action Level Land Use

250 ppm residential land use

500 ppm commercial/industrial land use

1,000 ppm recreational/open space/agricultural land use
2,500 ppm steep slope/open space

For purposes of the ARWW&S OU lands, EPA and MDEQ have established a 1,000 ppm
arsenic action level for recreational/open space/agricultural land use and 2,500 ppm arsenic for
steep slope/open space. EPA and MDEQ have determined that it is technically impracticable to
apply certain land reclamation techniques to specific steep and rocky slopes and, therefore,
cannot achieve the 1,000 ppm arsenic action level. However, other types of reclamation
alternatives (e.g., hand planting of trees, shrubs and grass seedlings) are technically practicable
and will be implemented in certain areas. Furthermore, because some lands are currently owned
by ARCO and specific institutional controls (deed restrictions) and adequate fencing restrict
human and wildlife access, the 2,500 ppm arsenic action level is deemed protective for some
areas on the site.

9.43 REMEDIAL REQUIREMENTS FOR CONTAMINATED SOILS
The following are the remedial requirements for contaminated soils:

1. Reduce arsenic concentrations at the surface to below 1,000 ppm and 2,500 ppm in the
Smelter Hill Subarea, as appropriate, using a combination of revegetation treatment
techniques and/or engineered covers.

. Revegetation techniques, which may include deep tilling with lime additions and
soil amendments, will reduce surface soil arsenic concentrations to below 1,000
ppm and establish a diverse, effective, and permanent vegetation cover.

. Engineered covers will be designed to provide an effective and permanent barrier
to highly contaminated soils. Soil covers will be stabilized with vegetation that
provides a diverse, effective, and permanent cover, and meet the design
specifications outlined in the WMA s remedy.

2. Apply revegetation technologies to establish a self-sustaining assemblage of plant species

capable of:

. Stabilizing the soils against erosion and minimizing transport of contaminants to
surface and ground water in order to meet water quality standards as set forth in
Appendix A;
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. Maximizing water usage;
. Re-establishing wildlife habitat; and
. Accelerating successional processes.
3. Apply BMPs for agricultural lands; as appropriate.

. BMPs currently adopted or to be developed for various individual lands will be
reviewed and included in the site-wide ICs Planning Document.

. For barren/sparsely vegetated areas determined to be a source pathway to surface

water, revegetation will accomplish storm water objectives, including
implementation of BMPs.
4. Use ICs to maintain the integrity of remedial actions and prevent exposure to

contaminated soil.

. Apply ICs, appropriate for land ownership and land use, capable of maintaining
and protecting revegetated lands.

. Maintain existing ICs (e.g., governmental trespass and zoning regulations) to
restrict access, as needed.

. Use the ADLC DPS process on lands proposéd for new land use and which would
require additional soil remediation, if necessary.

5. Provide for O&M activities, as necessary.
. Inspect the conditions of revegetated lands and institutional control remedies.
. Repair revegetated lands and structures, as needed.
. Develop specific procedures for O&M during remedial action for final '

implementation at the time of construction completion of selected areas.
9.4.4 LAND RECLAMATION EVALUATION SYSTEM (LRES) PROCEDURE

The reduction of risk and the protection of human health and ecological systems and compliance
with ARARs is to be accomplished through the establishment of self-sustaining assemblages of
plant species. To accomplish this objective, EPA and MDEQ will require application of an
LRES as the standard operating procedure. (See Appendix C for a more complete description of
the LRES.) The purpose of the LRES is to define which areas will receive what type of remedial
action. Utilizing the statutory requirements (CERCLA reduction of risk to human health and the
environment and compliance with ARARs including selected mine closure reclamation criteria)
as a backdrop, field evaluation of each area to be remediated will be required during remedial
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design. Field evaluation will apply the LRES for delineation of remedial design units. The
LRES integrates EPA guidance criteria, a quantitative scoring system of existing vegetation
communities and potential for contaminant movement, and modifying parameters. The result is a
spatial delineation of areas by general remedial class and an estimation of the level of
reclamation for each unit.

The specifications and components of the reclamation altemative chosen are outlined in Table 1,
Appendix C. Generally, the alternatives range in intensity, and are applied based on the level of
arsenic soil contamination (i.e., the higher the arsenic concentration, the less likely tillage will
reduce the concentrations), acid/base accounting, depth of contamination, slope characteristics of
the land, potential for COC transport, and presence of existing vegetation. The alternative ranges
include monitoring, cover soil, vegetation improvement, low intensity in situ reclamation,
moderate intensity in situ reclamation, high intensity in situ reclamation, steep slope reclamation,
and rock (industrial) amendment.

The Remedial Design process will further expand and modify the LRES procedures for specific
application on the ARWW&S OU.

9.4.5 DESIGN AND PERFORMANCE STANDARDS

Successful reclamation of land contaminated by smelting and ore-processing activities is defined
as the establishment of self-perpetuating plant communities capable of stabilizing contaminated
soils against wind and water erosion, reducing COCs transport to ground water, reducing the risk
to human health and the environment, and compliance with ARARSs, in perpetuity. For the
alternatives to meet the objectives, the physiochemical characteristics of soils media must meet
minimal specifications to allow establishment of vegetation. Design criteria must be specifically
linked to the physical characteristics of a particular area targeted for reclamation, along with its
land use patten. Given the size of the potential remedial units, each parcel of land will be
evaluated for a specific standard that is linked to land use, depth and level of soil contamination,
and the physical conditions of the site (e.g., degree of slope, aspect, rock cover). Furthermore,
the physical conditions of the site will influence the percent cover that can be maintained.
Design criteria may include, but are not limited to, parameters set for depth of rooting media,
texture, pH, metal concentration, organic matter, specific conductance, surface manipulation, and
seed mixture. Cover soil design specifications for use in upland positions are listed in Section
9.1.3, Reclamation (Cover Soil) Criteria. Criteria for in situ reclamation will be developed
during remedial design. The criteria will be developed based on the information known (and
contained in the Administrative Record) and knowledge gained after selection of the remedy.
Vegetation performance criteria will be established during remedial design for various ecotypes
at the site; criteria will be set for the following parameters: erosion, live plant cover, total cover,
perennial plant community richness, proving-up period, and plant reproduction. Performance
Standards also include compliance with ARARs.
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95 GROUND WATER REMEDIES
9.5.1 REMEDIAL ACTION OBJECTIVES

The ground water areas of concern are presented in Figure 1-1. EPA and MDEQ expect to return
usable ground waters to their beneficial uses wherever practicable through achievement of the
remedial action goal, within a time frame that is reasonable given the particular circumstances of
the site. When restoration of ground water to beneficial uses is not practicable (within WMAs
and TI zones), EPA and MDEQ will prevent further migration of the plume, prevent exposure to
the contaminated ground water, and further reduce risk by minimizing transport of COCs to the
bedrock and alluvial aquifers.

9.5.2 CONTAMINANTS OF CONCERN AND THE REMEDIAL ACTION
GOAL/PERFORMANCE STANDARDS

Remedial action goals for cleanup of contaminants in ground water and protection of ground
water resources within the ARWW&S OU are established based on the applicable State of
Montana numeric water quality standards set forth in Circular WQB-7. The COCs and their
associated standards are listed below.

CcocC WOB-7 Standard*
Arsenic 18 ng/L
Beryllium 4 ug/L
Cadmium 5 ug/L
Copper 1,000 rg/L
Lead 15 ug/L
Zinc 5,000 wg/L

*WQB-7 standards for metals in ground water are based on the dissolved metals portion of the sample.

9.5.3 GROUND WATER AREAS OF CONCERN

For the Anaconda Smelter NPL Site, EPA and MDEQ have identified the following ground
water areas exceeding one or more of the remedial action goals, shown on Figure 9-6:

° Stucky Ridge TI Zone - bedrock aquifer system on Stucky Ridge;

. Smelter Hill TI Zone - bedrock aquifer system to west and south of Smelter Hill
WMA;

° Mount Haggin TI Zone - bedrock aquifer system south and east of Smelter Hill
area, covering drainages of Cabbage Gulch, Upper Willow Creek, and an
unnamed tributary of Mill Creek;

. Opportunity Ponds WMA - alluvial aquifer under Opportunity Ponds Cells B1,
B2, C1, C2, D1 and D2, and South Lime Ditch;
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. Smelter Hill WMA - tertiary bedrock aquifer and alluvial aquifer under Disturbed
Area, Anaconda Ponds, Main Granulated Slag, and East Anaconda Yards;

. Old Works WMA and alluvial aquifer downgradient of these areas - valley
alluvial aquifer under Old Works Golf Course, Floodplain Wastes, Heap Roast
Slag, Waste.Piles 1-8, Red Sands Main Deposit, and alluvial aquifer
downgradient of these areas underneath Red Sands and Arbiter Plant;

. South Opportunity Alluvial Aquifer - in the vicinity of Yellow Ditch (Figure 9-7);
and

. Blue Lagoon - alluvial aquifer undemeath and downgradient of Lagoon
(Figure 9-8).

9.5.4 SELECTED REMEDY
Stucky Ridge, Smelter Hill and Mount Haggin TI Zones

Based on conclusions of the TI evaluation (Appendix D) for the bedrock aquifers in the Smelter
Hill, Mount Haggin and Stucky Ridge areas, the area of the shallow bedrock aquifer with arsenic
levels above the State of Montana ground water standard for arsenic (18 ug/L) may encompass at
least 28,600 acres. The depth of ground water contamination in the bedrock aquifer is estimated
as high as 250 feet below ground surface. EPA and MDEQ consider it to be technically
impracticable to restore ground water quality in the bedrock aquifers to levels below the Montana
Ground Water Quality Standard for arsenic, since: ; 1) the primary source of arsenic to ground
water is infiltration of precipitation through widespread areas of contaminated soils; and 2) the
contaminated zones are dispersed throughout fractured bedrock aquifer systems. As provided
under Section 121(d)(4)(c) of CERCLA, the ground water standard for arsenic is waived within
the TI zones due to technical impracticability. Documentation is provided in the TI Evaluation
in FS Deliverable No. 3A (EPA 1996a) and provided in Appendix D.

The following remedial actions will be taken to minimize on-going transport of COCs to the
bedrock aquifers, protect domestic water users, and provide for contingency water systems in the
event of newly identified users:

1. Complete source control measures through waste consolidation and implementation of
in situ revegetation or soil cover treatments. Contaminated soils and waste materials are
the identified sources of arsenic to the bedrock aquifer plume in the TI zones. EPA and
MDEQ require waste consolidation and in situ revegetation and/or soil cover of the soil
and waste materials as a source control measure (see Sections 9.1 and 9.4). These source
control measures will minimize transport of COCs to the ground water, prevent further
migration of the plume, and may improve ground water conditions over time. EPA and
MDEQ do not expect the ground water plumes to become fully restored to the State of
Montana Water Quality Standards.
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2. Implement ICs to monitor and regulate domestic ground water use. A detailed program
to regulate and monitor ground water use within the boundaries of the TI zones at the
ARWW&S OU will be formulated. ICs will be achieved through upgrading and
enforcing the Anaconda Deer-Lodge County DPS, through implementation of a State of
Montana Controlled Ground Water Area (administered through the Montana Department
of Natural Resources and Conservation, Water Resources Division), or a combination of
both. The PRP will be responsible for developing and implementing the ICs as part of
the final site-wide ICs Plan (see Section 9.7).

3. Establish a long-term monitoring plan. A long-term monitoring plan will be designed
and implemented to evaluate changes in ground water quality in the TI zones as the
source control measures and ICs are implemented during remedial design/remedial
action. The information will be evaluated during each of EPA’s 5-year reviews to ensure
that variations in the nature and extent, fate and transport, and changes in land use have
not significantly changed EPA’s assessment of the exposure of ground water
contamination in the TI zones to humans and/or the environment. The PRP will be
responsible for developing and implementing the monitoring plan (see Section 9.8).

4. Complete site characterization to better define lateral and vertical extent of Tl zones.
On-going site characterization will further define the nature and extent of the ground
water plumes. Specifically, additional monitoring wells will be drilled to evaluate the
vertical extent of the contamination, additional springs and seeps will be identified and
monitored to better define the lateral extent of the TI boundaries, and newly drilled
domestic well data will be added to the existing data base, as it becomes available, to
expand the characterization of the TI zones.

5. Provide for alternative water supplies. In the event that domestic water users are
discovered using contaminated ground water and/or springs surface water with COC
concentrations above the State of Montana standards, an alternative water supply for
those water users will be implemented. The alternative water supply may consist of
newly drilled individual wells, a community-based water supply, individual home
treatment systems, or hauled water. The alternative water supply will meet all applicable
Federal Safe Drinking Water Act MCLs and Montana Numeric Water Quality Standards.

Opportunity Ponds and Smelter Hill WMASs

EPA and MDEQ have determined that removal of waste material within the WMA boundary is
technically impracticable and cost prohibitive. Therefore, waste material will be stabilized in
place, and ground water with elevated concentrations of COCs beneath the waste material will
not be restored. Ground water contamination within the Opportunity Ponds area covers
approximately 2,275 acres with an estimated volume of 4,550 to 11,375 acre-feet and ground
water within the Smelter Hill WMA cover approximately 2,076 acres with an estimated volume
of 1,980 to 3,960 acre-feet.
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The following remedial actions will be taken to minimize on-going transport of COCs to the
aquifers, and protect potential water users:

1. Complete source control actions through implementation of soil covers and/or in situ
revegetation treatment. Contaminated waste materials are the identified sources of
arsenic, cadmium and copper to the alluvial and bedrock aquifer plumes underneath
WMAs. EPA and MDEQ require in situ revegetation and/or soil cover of the waste
materials as a source control measure (see Section 9.1). Source control measures will
minimize transport of COCs to the ground water, prevent further migration of the plume,
and may improve ground water conditions over time. EPA and MDEQ do not expect the
ground water plumes to become fully restored to applicable State of Montana Water
Quality Standards.

2. Implement ICs to manage future water use. EPA and MDEQ will prohibit ground water
use for domestic consumption. Ground waters in the WMASs may be treated and/or used
for irrigation, agricultural or industrial purposes if determined protective for the use.

3. Provide for containment of ground water plumes. Clean up levels must be maintained "at
and beyond the edge of the WMA when waste is left in place" (/990 NCP Preamble at 55
FR 8713); therefore, EPA and MDEQ have established ground water boundary POCs for
each WMA (see Section 9.1.4). In the event a POC boundary is violated, EPA and
MDEQ will respond by conducting one or more of the following actions: 1) re-assess
containment alternatives for any migrating contaminant plume (e.g., use of slurry walls or
extraction wells); or 2) complete a TI evaluation for the aquifer in areas of ground water
contamination located outside the compliance boundary.

Old Works WMA and Alluvial Aquifer Cadmium/Copper Plume

The previously selected remedy for the OW/EADA OU left wastes in place within that OU
boundary. Wastes were consolidated and graded as necessary to reduce infiltration and control
runoff and capped with an engineered cover (Figure 9-9). This remedy was documented in the
1994 ROD for the OU. The wastes-left-in-place included the Red Sands, Floodplain Wastes (Jig
Tailings), Heap Roast Slag, and Waste Piles 1-8.

The goal of the ARWW&S OU remedial action is to restore a portion of the ground water at the
OW/EADA OU to its beneficial use (the area located downgradient of the Red Sands Main
Deposit - see Figure 9-4). The importance of restoring this portion of the valley alluvial aquifer
is heightened in light of lost use of ground water resources surrounding the community of
Anaconda. Based on information obtained during the ARWW RI and implementation of source
controls measures taken under the Arbiter and Old Works Tailings EE/CA removal actions and
OW/EADA ROD, EPA and MDEQ believe that the remedy selected in the OW/EADA ROD
may be able to restore the aquifer downgradient of the Red Sands POC. The targeted area and
volumes for restoration are estimated to be 320 acres with 640 acre-feet of water.
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Ground water contamination may be especially persistent in the immediate vicinity of the Red
Sands (21 acres) upgradient of the Arbiter Plant, where concentrations of COCs are relatively
high. The ability to achieve cleanup goals below the POC and throughout the area of attainment
cannot be determined until the final source control remedies are implemented and plume
response is monitored over time. If source controls identified in the OW/EADA remedy cannot
meet the specified remediation goals at any or all of the monitoring points during implementation
and subsequent monitoring, the contingency measures and goals described in this section may
replace the selected remedy and goals for a portion of the plume. Such contingency measures are
intended to, at a minimum, prevent further migration of the plume and could include a
combination of containment technologies and ICs.

The following remedial requirements are applicable to the ground water portion of the
OW/EADA OU for the objective of restoring a portion of the alluvial aquifer downgradient of
the Red Sands Main Deposit:

1. Complete OW/EADA OU source control actions through final implementation of
consolidation/grading actions and engineered covers. EPA and MDEQ require final
design and implementation of the engineered covers over the Arbiter Plant properties and
Drag Strip area, and full implementation of the storm water management plan as
described in the OW/EADA ROD.

2. Implement a monitoring plan to track the progress of attaining remediation goals. A
monitoring plan will be designed and implemented to allow EPA and MDEQ to assess
progress toward attaining restoration of a portion of the aquifer.

3. Maintain existing ICs which prohibit ground water use until attainment of the restoration
goals. As part of the OW/EADA ROD and Prospective Purchasers Agreement (1994),
EPA, ARCO, and ADLC agreed to place water development bans within this OU. These
controls will remain in place until EPA and MDEQ have determined that the aquifer has
met the established restoration goals for a portion of the alluvial aquifer.

If it is determined on the basis of the preceding remedial actions and monitoring data that this
portion of the aquifer cannot be restored to its beneficial use, one or more of the following
measures involving long-term management may occur for an indefinite period of time as a
modification of the existing system:

. Implementation of engineering controls at the Red Sands POC, which may
include construction of a slurry wall or installation of pumping wells;

o Cadmium and copper standards will be waived for the cleanup of those portions
of the aquifer based on the TI of achieving further contaminant reduction and the
POC moved to the OU boundary;

. ICs will be maintained to restrict access to those portions of the aquifer which
remain above the remediation goal;
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. Continued monitoring of the plume; or
. Periodic re-evaluation of remedial technologies for ground water restoration.

The decision to invoke any or all of these measures may be made during a periodic review of the
remedial action. .

Yellow Ditch And South Opportunity Alluvial Aquifer Plume

For the South Opportunity area, the aerial extent of arsenic concentrations in ground water in
excess of 18 «g/L is approximately 1,200 acres, with the volume of affected ground water
estimated to be 2,400 acre-feet to 7,200 acre-feet. Elevated arsenic levels have been confined to
the uppermost portion of the alluvial aquifer, estimated to range approximately 10 to 30 feet.
The final remedy for this area of concern will address the identified sources of arsenic: impacted
surface waters used for flood irrigation, regional soils containing arsenic from aerially deposited
stack emissions, and berm and sediment material containing arsenic along Yellow Ditch. The
remedy will address the historic irrigation practices in which surface water in Willow Creek has
been diverted to Yellow Ditch and transported for flood irrigation in the South Opportunity area.
The major components of this remedial strategy are provided below:

1. Minimize flood irrigation practices in the South Opportunity area. ARCO is in the
process of acquiring property and water rights in the South Opportunity area and is
implementing a strategy to close the head gates at the diversions to Yellow Ditch.
Elimination of flood irrigation is anticipated to improve ground water quality in the South
Opportunity area through reduction of:

) Surface water infiltration;
. Evaporative concentration effects;
. Large seasonal fluctuations in the ground water table which will reduce ponding

and evaporative concentrations of ground water;

. Unstable redox conditions associated with ponding of ground water; and
.. Water table interaction with arsenic impacted vadose zone pore water or overlying
soils.
2. Implementation of an engineered soil cover over Yellow Ditch. Construction of a soil

cover over Yellow Ditch would be effective in eliminating metals loading to portions of
the underlying alluvial aquifer by reducing the rate of infiltration and eliminating loading
of metals from contaminated soils and wastes to surface water used for any remaining
irrigation practices.

DS-82



Rely on natural attenuation and dilution of arsenic in the alluvial aquifer to control the
extent and concentration of arsenic and attain the remedial action objective of less than
18 wg/L in the aquifer. The cessation of flood irrigation is anticipated to disrupt the chain
of loading mechanisms and subsequently allow dilution and natural attenuation to
decrease the level of dissolved arsenic in the ground water. The estimated remediation
time frame necessary to reduce arsenic levels in the shallow alluvial aquifer to less than
18 g/ ranges from 5% to 28 years.

Establish ICs to control access to and use of water within the South Opportunity area.
The primary ICs in the South Opportunity area will provide for the establishment of well
installation standards requiring all future water supply wells be constructed so that their
screened intervals are below the depth of arsenic impacted ground water (approximately
30 feet). In addition, all new water supply wells have to be tested for concentrations of
dissolved arsenic prior to final permitting. These ICs will be implemented through
amendments to the ADLC DPS and/or use of State of Montana Control Ground Water
Use Areas. Through ARCO’s acquirement of property and water rights in the South
Opportunity area, ARCO has already established covenants that restrict future flood
irrigation. These covenants will remain in place for protection of the source control
remedy. It may be necessary for ARCO to modify or refine these covenants as part of
this remedial action. It is not anticipated that a reduction in flood irrigation will result in
negative impacts on the water levels in local domestic wells.

Establish a ground water performance monitoring plan. The ability of ICs, source
controls, and natural attenuation to improve ground water quality of the shallow alluvial
aquifer in the area will be evaluated by a ground water and surface water monitoring
program. The performance monitoring program will specify the location, frequency, and
type of samples and measurements necessary to evaluate remedy performance. The
monitoring program will demonstrate if natural attenuation is occurring according to
expectations, determine if the plume is expanding (either downgradient, laterally or
vertically), ensure no impact occurs to downgradient receptors, demonstrate the efficacy
of the ICs program, detect changes in environmental conditions that may reduce the
efficacy of the natural attenuation process, and verify attainment of cleanup objectives.
Performance monitoring will continue as long as contamination remains above required
cleanup levels. An evaluation of the performance of the source control/natural
attenuation remedy will be provided during each of the five-year site reviews.

If it is determined, on the basis of the preceding remedial actions and monitoring data, that this
aquifer cannot be restored to its beneficial use, all of the following measures involving long-term
management may occur, for an indefinite period of time, as a modification of the existing
system:

. An analysis of the TI of achieving furthef contaminant reduction and potential
waiver of the arsenic standard,
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. ICs will be maintained to restrict access to those portions of the aquifer which
remain above the remediation goal;

. Continued monitoring of the plume; and

. Periodic re-evaluation of remedial technologies for ground water restoration.

The decision to invoke any or all of these measures may be made during a periodic review of the
remedial action.

Blue Lagoon Alluvial Aquifer Plume-

The area of contaminated alluvial aquifer located near the Blue Lagoon is approximately 5 to 10
acres with average depth of ground water contamination estimated to be 10 feet. The remedial
action for the Blue Lagoon area will address the primary sources of metals to the alluvial aquifer
and surface water of the Blue Lagoon which are leaching from railroad grade material
contaminated soils, sediment located at the bottom of the Blue Lagoon into the aquifer, and
possibly contaminated material in the outwash located downgradient of the Lagoon. The major
components of this remedial strategy are provided below:

1.

Excavation of approximately 5,100 cy of contaminated sediments/waste from the Blue
Lagoon and contaminated sediments within the conveyance ditch downstream of the Blue
Lagoon. Waste from the Blue Lagoon will be excavated, removed, and disposed in a
WMA. Contaminated sediments within the conveyance ditch downstream of the Blue
Lagoon will also be excavated and disposed in a WMA. The lagoon and conveyance
ditch will be reconstructed to facilitate use of landowner’s water rights.

Install a culvert at the railroad fill base to promote surface drainage upgradient from the
Blue Lagoon. The culvert will convey ponded water within the surface drainage
upgradient of the railroad fill through the grade and into the reconstructed lagoon. This
culvert will eliminate leaching of metals from the base of the railroad fill by surface
water.

Revegetation of outwash. For the area downgradient of the Blue Lagoon that has been
impacted from overland transport of contaminated surface water, a revegetation plan will
be developed using the LRES scoring and decision process outlined in the Contaminated
Soils Remedies section (Section 9.4) of this ROD.

Natural attenuation processes will be allowed to work. The above source control
measures will not directly remediate the alluvial aquifer at the Blue Lagoon. With the
sources of metals loading mitigated, ground water and surface water contamination
should naturally attenuate the metals concentrations and achieve applicable state
standards within a reasonable time.
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5. Performance monitoring plan. The ability of source controls and natural attenuation to
improve ground water quality of the shallow alluvial aquifer in the area will be evaluated
by a ground water and surface water monitoring program. The performance monitoring
program will specify the location, frequency, and type of samples and measurements
necessary to evaluate remedy performance. The monitoring program will demonstrate
whether natural attenuation is occurring according to expectations, determine if the plume
is expanding (either downgradient, laterally or vertically), ensure no impact occurs to
downgradient receptors, detect changes in environmental conditions that may reduce the
efficacy of the natural attenuation process, and verify attainment of cleanup objectives.

9.6 SURFACE WATER REMEDY

Periodic exceedances of water quality standards within the ARWW&S OU are caused by surface
water runoff from aerially contaminated soils and from areas of evaporative salts, erosion of
fluvially deposited tailings into receiving water bodies, and contaminated ground water
discharges into perennial flow drainages. In order to meet the remedial action objectives, EPA
and MDEQ will require reclamation of contaminated soils, engineered storm water management
options to control overland runoff, and other engineering controls to minimize releases from
fluvially deposited tailings.

Specific remedial action objectives of the Selected Remedy will be to achieve the following:

l. Minimize source contamination to surface waters that would result in exceedances of
State of Montana water quality standards.

2. Return surface water to its beneficial use by reducing loading sources of COCs.

During the FS, EPA, in consultation with MDEQ), assessed the feasibility of active treatment of
surface waters in Yellow Ditch and Cabbage Gulch. The Selected Remedy in this ROD is
passive treatment (i.e., source controls through land reclamation, soil covers, and other
engineered storm water runoff controls), natural attenuation, and monitoring for these surface
water resources. The reader is referred to Sections 9.1 and 9.4 for a description of the remedial
requirements. EPA and MDEQ believe these requirements, as well as those mentioned in this
section, will lead to attainment of the specific remedial action objectives. The remainder of
Section 9.6 describes specific remedial requirements for Warm Springs Creek, Mill Creek and
Willow Creek.

9.6.1 CONTAMINANTS OF CONCERN AND THE REMEDIAL ACTION
GOALS/PERFORMANCE STANDARDS

Remedial action goals for protection of surface waters within the ARWW&S OU are established
based on applicable State of Montana numeric water quality standards set forth in Circular
WQB-7 which are protective of human health and aquatic life. The COCs and their associated
standards are listed below. Cadmium, copper, lead and zinc are calculated at a hardness of 100
mg/L CaCO;, equivalent. Measurements and compliance of the COCs will be for total
recoverable concentrations.
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COocC Standard

Arsenic 18 ug/L
Cadmium 1.1 ug/L
Copper 12 ug/L
Iron 300 ug/L
Lead 32 ug/L
Zinc 100 ug/L

9.6.2 REMEDIAL ACTION REQUIREMENTS BY AREA OF CONCERN

Warm Springs Creek

Human actions on Warm Springs Creek (e.g., channelization, relocation, historic mine waste
disposal, and flow alterations) have resulted in reaches of the channel being unstable with
increasing lateral movement and down cutting. Remedial actions are necessary to protect erosion
control structures within the OW/EADA OU and to minimize rates of release of COCs found in
aerially contaminated riparian soils fluvially deposited tailings. The Selected Remedy for Warm
Springs Creek will:

. Minimize erosion of fluvially deposited tailings using selective removal and
stream stabilization techniques; '

. Remove identified waste material located on the RSN Johnson ranch and
consolidate into a WMA;
. Selectively remove other waste materials within the unstable portion of the stream

and consolidate into a WMA,
. Replace removed wastes with material of acceptable quality; and

. Employ stream stabilization techniques, such as rechannelization, gradient
controls and stream bank re-enforcement to minimize future migration of the
stream into adjacent fluvially deposited tailings and to protect waste caps and
erosion control structures implemented in the OW/EADA OU, in accordance with
ARARs. Waste material outside the unstable portion will be revegetated to
reduce runoff.

Mill Creek and Tributaries

Water quality degradation in the Mill Creek drainage is primarily influenced by surface water
runoff from aerially contaminated soils and contaminated ground water discharges into perennial
flow drainages from the Cabbage Gulch, Aspen Hills, and Clear Creek areas. Minor additions of
COCs into Mill Creek may also be contributed from waste materials placed along stream sides
for historic railroad grade and bridge abutment use. The following Selected Remedy will be
implemented to address potential and known sources of contamination:
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. Conduct mass-loading analysis from tributary drainages to determine distribution
of loading sources;

. Use non-point source BMPs by employing land reclamation technologies to
reduce surface water runoff and transport of COCs to surface water receptors;

. Where BMPs cannot fully minimize non-point source runoff, construct surface
controls to manage surface water runoff from Cabbage Gulch, Aspen Hills, and
Clear Creek, and throughout the area to minimize discharge to Mill Creek; and

. Use selective removal or other source control measures (capping or soil covers) to
prevent release of waste materials from bridge abutments into surface water.

Willow Creek

During the RI/FS investigation of Willow Creek, the stream system was divided into two
segments: the upper segment located above Yellow Ditch in which the entire stream was diverted
into Yellow Ditch for irrigation practices; and the lower segment beginning down stream from
Yellow Ditch, with flows re-established by ground water discharge into the stream channel.
Sources of elevated arsenic concentrations in the upper segment of Willow Creek were not
identified during the RI/FS; however, based on the Ground Water TI Evaluation Addendum
(Appendix D), surface water runoff from aerially contaminated soils and/or discharges from
contaminated ground water into the headwaters of Willow Creek may be a source of increased
levels of arsenic (concentrations between 20 - 50 ug/L). COC source loading for the lower
segment of Willow Creek was identified as a thin layer of fluvially deposited tailings in the
historic floodplain between Willow Creek and Silver Bow Creek. The following Selected
Remedy will be implemented to address potential and known sources of contamination:

. Conduct mass loading analysis from headwater drainages to determine
distribution of loading sources;

. If necessary, use non-point source BMPs in the headwaters area of Upper Willow
Creek by employing land reclamation technologies to reduce surface water runoff
and transport of COCs to surface water receptors; and

. Remove an estimated 96,000 cy of fluvially deposited tailings along the lower
segment of Willow Creek and dispose into a WMA, and backfill, grade and
revegetate area as necessary to prevent erosion of fluvially deposited tailings into
the surface water in accordance with ARARs. (The estimated total tailings along
the lower segment of Willow Creek is 157,000 cy; this scenario is considered a
partial removal).

9.6.3 SITE-WIDE SURFACE WATER REMEDIAL ACTIONS

1. Establish a long-term surface water quality monitoring plan. A water quality monitoring
plan will be implemented to assess cleanup and protection of water quality for all surface
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water resources in the ARWW&S OU. The elements of a monitoring plan for Mill
Creek, Willow Creek and Warm Springs Creek will be consistent with the Upper Clark
Fork Basin Long-Term Monitoring Plan, currently implemented by the U.S. Geological
Survey.

Finalize and implement site-wide storm water management plan. Storm water
regulations are applicable to the operable unit and particularly to Stucky Ridge, Smelter
Hill, Aspen Hills, Clear Creek and Cabbage Gulch areas. These areas received diffuse air
borne smelter emissions and exceed State of Montana water quality standards for arsenic
in perennial, intermittent and storm water flows.

EPA and MDEQ require development and implementation of a storm water runoff
control plan for the ARWW&S OU. The approach of the plan will be to apply storm
water BMPs with an emphasis on revegetation supplemented by engineering controls
(e.g., sedimentation basins, storm water detention basins, ditches). This plan will detail
all existing storm water management features within the OU, describe engineered
improvements to the system, and determine which areas need revegetation for erosion
control. The revegetation decisions will be made in conjunction with the Contaminated
Soils remedy portion of the ROD (Section 9.4). The overall objective of the plan will be
to reduce contaminated runoff into surface water to below Montana water quality
standards and to route remaining storm water from Smelter Hill and the Old
Works/Stucky Ridge areas to Opportunity Ponds for proper management.

Establish a storm water management performance monitoring program. The ability of
revegetation and engineering controls to improve and protect surface water quality will be
evaluated by a storm water performance monitoring program. The performance
monitoring program will specify location, frequency, and type of samples and
measurements necessary to evaluate remedy performance. Performance monitoring will
continue as long as contamination remains above required cleanup levels.

Prior to construction of the remedies, a mass balance waste load analysis will be
conducted within each of the watersheds to assess storm water contaminant contribution
to receiving water bodies. An initial three-year monitoring program will begin at
construction completion with sample measurements taken at the final downgradient
discharge point and within receiving water bodies. An evaluation of the performance of
the remedy will be provided during each of the five-year site reviews.

If it is determined, on the basis of the preceding remedial actions and monitoring data, that these
water sheds cannot meet applicable water quality standards, one or more of the following
measures involving long-term management may occur for an indefinite period of time as a
modification of the remedy:

. An analysis of the TI of achieving further contaminant reduction and potential
waiver of the water quality standard;

. Re-evaluation of remedial technologies for treatment of surface water; and
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. Consideration of additional BMPs.

9.7 INSTITUTIONAL CONTROLS (ICs)

ICs are a necessary supplement to reclamation and engineering controls when waste is left in
place or where ground water will continue to exceed standards, as it will with this response
action. Therefore, EPA and MDEQ expect ICs to play an integral part in the Selected Remedy to
assure future protection of human health and the environment. An ICs program will be
developed in conjunction with the selected reclamation and engineering controls to include three
basic components: land use restrictions and zoning, ground water controls, and public notices or
advisories. : :

The Selected Remedy, through ICs, will:

. Assure that future land and water use at the site is consistent with EPA's
determination of the health and environmental risks posed by contaminants left on
site;

. Provide for the preservation and maintenance of Superfund remedial structures on

the site, including but not limited to engineered caps, covers, storm water
conveyances, waste repositories and reclaimed areas;

. Require that future development at the site employ construction practices that are
consistent with the protection of public health and the environment, as determined
by Superfund remedial actions;

. As development occurs at the site, implement the remediation of soil arsenic
contamination to levels appropriate for the intended use, as determined by
Superfund remedial actions;

. Provide for implementation of other laws applicable to development, such as
subdivision and floodplain requirements; and

. Provide information and notice to the public (users or potential users of land or
ground water) of some existing or impending risk associated with their use of the
site.

The following public and private ICs, to be developed in conjunction with EPA and MDEQ), the
State of Montana, ADLC, and ARCO, have been identified as likely components of an ICs
Program to address the above remedial requirements within the Anaconda Smelter NPL Site. An
overall site ICs management plan will be developed during Remedial Design, describing specific
lands and/or properties with attached ICs, outlining new ICs that will be implemented, and
providing for an annual reporting and tracking system to EPA and MDEQ. The plan will also
describe any necessary funding requirements for each element of the plan.
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EPA and MDEQ have integrated many ICs components into the final set of engineering and
reclamation remedies on this site. The package of ICs approved as part of the ICs Management
Plan will be reviewed no less than every five years to assess how the ICs are helping to maintain
elements of the remedy and whether the ICs still contribute to protection of human health and the
environment. If at any time EPA and MDEQ determine that ICs are failing to protect an
engineered remedy or fail protection of human health and the environment, EPA and MDEQ will
re-assess the overall protectiveness of the remedy and may require additional site cleanup.

~ 9.7.1 ADLC COMPREHENSIVE MASTER PLAN AND DPS

ADLC has adopted a Master Plan and DPS to provide an over-arching land use plan as well as
specific land use regulations which: 1) assure that land use is consistent with the Superfund
remedies implemented within the county and are consistent and current with designated land
uses; and 2) protect human health and the environment from any remaining unacceptable risks
posed by waste-left-in-place. These restriction apply to all public and private property at the
Anaconda Smelter Site. These governmental restrictions have been integrated with land use
restrictions placed on titles to individual properties through conservation easements and
restrictive covenants as well as other community programs.

The Master Plan identifies each of the NPL sites and OUs within ADLC and establishes a
Superfund Study Area. Within the Superfund Study Area, the Master Plan land use policy is
supportive of Superfund remediation that is protective of human health and the environment and
levels of cleanup that would allow use of soils and water commensurate with proposed land and
water uses. The Plan creates a Superfund Planning Area Overlay Development District, the
principal tool for establishment of ICs, that requires all development within the Superfund sites
to occur on lands only after the level of contamination poses no significant health risk. This
overlay also controls access to potentially contaminated ground water and protects the integrity
of remedial measures by regulating development.

The DPS implements the Master Plan by requiring a permit for any subdivision of land, clearing,
grading, excavation, construction, reconstruction, or any development or building activity, with
certain exceptions. Development must be consistent with the DPS requirements and approved by
the County Administrator. DPS requirements, or performance standards, have been identified by
development district for the permitted or special permitted uses of that district. The DPS
generally requires a grading plan, an erosion and runoff control plan, and requires a remediation
plan: 1) where remedial structures are in place; or 2) in unremediated areas or areas remediated to
a previous land use that would now exceed the following arsenic trigger levels: residential use -
250 ppm; commercial/industrial use - 500 ppm; and recreational use - 1,000 ppm.

Because of the integral nature of ICs to this final site-wide remedy, this ROD calls for a stable,
long-term funding source to ADLC. Funding will cover adequate resources for legal,
administrative, organizational, planning, engineering, mapping, and support services, including
staff and supplies. .
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9.7.2 LAND OR PROPERTY USE RESTRICTIONS

Private property law provides a variety of tools that can be used to restrict or affect the use of
property. These include restrictive covenants, conservation easements, dedicated developments,
and other property conveyances restricting future land use or prohibiting activities that may
compromise specific engineering remedies implemented at the site. Permanent land use
restrictions will be used in areas where waste is left in place and/or where an engineering control
has been constructed. These restrictions may limit the type of use (e.g., residential), activities
(e.g., excavation) and/or provide for access control or the maintenance of engineered controls.

Other land use restrictions may permanently or temporarily limit activities to “Best Management
Practices” (i.e., grazing or irrigation restrictions, weed control) in reclaimed areas to such a time
as no longer warranted. The following are examples of land use restrictions that are currently
applied on portions of the Anaconda Smelter Site.

Restrictive Covenants

Restrictive covenants are written restrictions or requirements placed on the title to real property
that bind current and future owners of the property. ARCO has placed restrictive covenants on a
number of properties within the Anaconda Smelter Site. Restrictions are used to prohibit or
restrict land uses, construction activities, access, and ground water uses such as well drilling.
Although important, these are the least preferred land use tool since enforcement relies primarily
on private entities and notice is solely available though a deed search.

Dedicated Developments

Dedicated development is the construction of improvements on land and the dedication of the
improved land to a governmental or other agency for the use of the public. A dedicated
development may include restrictions on the property in the form of restrictive covenants,
negative easements, or other mechanisms which restrict the use of the property to accomplish a
specific purpose. Examples include: parks, trails, golf course, airport, railroad, etc. Land
dedicated to a public entity has a greater likelihood of maintaining the permanence of ICs.

Conservation Easements

Federal, state, and local governments and agencies, and qualified private organizations can be
provided conservation easements for the purpose of preserving open space or natural
characteristics under state law. The easements bind subsequent landowners and may be granted
in perpetuity or on renewable terms of not less than 15 years. The easements would prohibit
subdivision of the property and prohibit construction activities, but allow public access for
recreational purposes. Conservation easements held by the Montana Fish, Wildlife & Parks
Commission in the North and South Opportunity Subareas are examples of these restrictions.
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Conveyances

ARCO has indicated that it will only convey lands to other parties for development if the
transferee agrees to specific restrictions and obligations on the use and development of the
property. These restrictions and obligations will be set forth in the deeds and conveyance
agreements designed to ensure that future obligations in support of the remedy are fulfilled.

9.7.3 GROUND WATER USE CONTROLS

Ground water use controls (restrictions/management areas) are directed at limiting or prohibiting
certain uses of ground water where ground water may remain contaminated for an extended
period. Ground water restrictions will be used in areas where waste is left in place (WMA ) and
may include prohibitions or limitations on certain uses of ground water, capping or closing of
wells, and limitations on the drilling of new wells. Ground water management areas will be
established in the TI zones and may include a permitting program to require water quality testing,
licensing of well drillers, prohibitions on the drilling of new wells in areas of contamination, or
requirements and controls on the construction and use of wells (i.e., well depths, consumption
uses).

Ground Water Restrictions

Ground water use at the Anaconda Smelter Site is presently controlled largely by the restrictive
covenants which have been placed on the ARCO-owned property as well as other conveyed
property. Restrictive covenants, easements, conveyances, or dedicated developments in most
instances provide that no ground water wells will be drilled for potable use. Other ground water
controls may also be established, such as controlled ground water areas; or through appropriate
agreements with individual landowners.

Ground Water Management Areas

Controls on drilling wells for ground water exist in the ADLC though its DPS. The ADLC DPS
sets out specific requirements for use of ground water by any person within the Superfund Study
Area. The DPS requires the county engineer to issue a permit before a well is drilled. Further,
prior to issuance of a certificate of completion for a well, the water must be sampled according to
protocol which specifies testing requirements for coliform bacteria, arsenic, cadmium, other
metals, and nitrate. Other legal mechanisms for dealing with restrictions on water wells,
including the 35 gpm or less wells, that can be effective ICs, include:

. Controlled Ground Water Areas - The Montana Department of Natural Resource
and Conservation (DNRC) has the authority to grant applications to establish a
Controlled Ground Water Area where withdrawals will cause contaminant
migration and subsequent degradation of ground water. Establishment of a
Controlled Ground Water Area would prevent the drilling of any additional new
wells, regardless of production rate, into the ground water in the area designated
by the DNRC.
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. Local Water Districts - Local governments may form local water quality districts
for the purpose of preserving and protecting water quality. Once formed, a district
is empowered to enact and enforce water control ordinances.

9.7.4 COMMUNITY PROTECTIVE MEASURES

Efforts to provide better public information about risks from contamination are a form of
institutional control. These include private property transactions, deed notices, or other land
recording systems that would alert anyone searching the records to important information about
the property. Other means of alerting the public to the presence of contamination can be
developed that focus less on giving notice to purchasers and more on informing the general
public. These include setting up records on contaminated property, easily identifiable by locality,
at a local office (or local government), and their existence generally publicized so that
community members, or potential purchasers, will know how to find them.

Community Protection Measures Program

The Community Protective Measures Program (CPMP) is an element of the selected remedy for
the Community Soils OU and is applicable to the ARWW&S OU. The CPMP is intended to
provide regulatory and educational support to residents within the Superfund Study Area.
Educational materials will discuss the potential risks associated with exposure to elevated arsenic
levels in the environment and suggest methods for reducing exposure. The administrator in
charge of the CPMP will be responsible for responding to residents who are concerned about
arsenic exposure on their property. In accordance with defined procedures and upon request
from a property owner or resident, the CPMP administrator will perform sampling and provide
assistance, including remediation as necessary, to reduce unacceptable exposure. As part of this
program, information regarding the current status of exposure (i.e., arsenic levels, cleanup status,
future requirements) will be maintained on a Geographical Informational System, which will
display information for specific locations and be made available to the public. The program may
develop other types of informational material, such as maintenance of remedies (e.g., protection
of caps) and a developers’ package.

983 RD/RA MANAGEMENT
9.8.1 SITE MANAGEMENT PLAN

The ARWW&S OU is a very large site, with Remedial Action slated for approximately 20,000
acres (Figure 1-1). The size of the site and the focus on land reclamation as the key remedy leads
project management toward a specific structure to address the multiple elements of the final
cleanup and long-term management of large areas of waste-left-in-place. The SMP will be a
planning and strategy document with the purpose to set forth a rational process for addressing the
various elements of RD/RA in a manner that is efficient, as well as sensitive to public health, the
environment and the community. Definition of such a process entails the designation of
Remedial Design Units (RDUs), and a plan for identification of their interrelationships and
priorities. In addition, the SMP will address priorities of the individual work elements associated
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with the RDUs, and an order in which to address them. The rationale used to determine the
priority shall be clearly defined.

Developing remedial actions at each RDU will involve undertaking and accomplishing
individual tasks. Data and information must be obtained, analyses performed, treatment
technologies renewed, and remedial action implemented. Some tasks must follow a particular
sequence, others may occur in parallel. Individual work tasks range from data collection, to
implementation of treatability studies and ICs, and design and implementation of the remedial -
technologies. Data analyses and treatment technology refinement will utilize regional and site-
wide information as much as possible to streamline the RD/RA process.

Elements of the SMP are as follows:

Objectives

The SMP will provide a framework for future RD/RA activities for the ARWW&S OU. The
SMP will incorporate RDU designations and sequencing criteria for the RD/RA actions. This
will be accomplished by:

. Identifying and describing RDUs for the ARWW&S OU;
. Describing the inter-relationships between the RDUs;

. Determining the remedial action priority for the RDUs (and providing the
rationale for the prioritization); and

. Providing projected schedules for the various activities associated with
implementing remedies and O&M.

The SMP will be a planning and strategy document. As such, it will establish a flexible
framework for coordinating and performing the various activities associated with the ARWW&S
RD/RA. The SMP may change over time to meet the goals of the ARWW&S RD/RA as
additional information is gathered and priorities shift. Annual reports and/or updates may be
presented within the SMP structure.

RDU Sequencing and Interaction

The RD/RA SMP will identify sequencing criteria to consider in prioritizing and scheduling
remedial action at the ARWW&S OU. The sequencing criteria will be based on the current or
potential for human and/or environmental exposure. The criteria will also take into consideration
ADLC land use planning and coordination with Natural Resource Damage restoration.

A phased approach to remedial action will accelerate risk reduction and provide additional
technical site information on which to base future remedial action sequencing decisions. EPA, in
consultation with the State, will periodically review the application of sequencing criteria and the
respective schedule. Lower priority RDUs may be addressed prior to the time frame suggested, if
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it can be shown that the earlier performance of the action for the RDU will contribute to a more
cost-effective remedy or wiil better enhance the protectiveness of the remedy.

9.8.2 CULTURAL AND HISTORIC MITIGATION AND PRESERVATION

Valuable historic resources have been identified and inventoried on the Anaconda Smelter NPL
Site. Historic preservation and mitigation at the Site will continue to be managed through
implementation of the Regional Historic Preservation Programmatic Agreement. The second
programmatic agreement was approved and signed by all applicable federal, state and local
agencies, consulting agencies, and ARCO in 1994,

The programmatic agreement outlines three specific types of actions: 1) historic properties where
no impact is expected (Washoe Reduction Works/Stack, Slag Piles, Anaconda Ponds, Mill Creek
Community, Opportunity Ponds); 2) historic properties that will receive on-site mitigation and be
subject to the processes outlined in the agreement (Upper and Lower Works at Old Works Golf
Course and Red Sands area); and 3) historic properties that may be impacted, and if so, will be
included in the off-site mitigation package (all areas listed in #1 and #2).

The specified off-site historic mitigation obligations for the Site have been implemented through
preservation of the flue areas and structures located at the Old Works, construction of the Upper
and Lower Old Works/Red Sands Trails, installation of interpretation signage along the trails and
funding of a housing inventory in the city of Anaconda and an archives project for the
community of Anaconda. No further historic preservation within the Anaconda Smeiter NPL
Site is anticipated. For remaining areas noted in the programmatic agreement, remedial action
will be conducted to avoid impacts to the historic landscape and structures to the maximum
extent possible.

The Confederated Salish and Kootenai Tribes (CSKT) are recognized as Natural Resource
Trustees in the Upper Clark Fork River Basin based upon reserved treaty rights from the Hellgate
Treaty of 1855. The CSKT have also established cultural and historical use of the area, based
upon a record of archeological, historic and oral tradition records. The CSKT were not a party to
the 1994 Regional Historic Preservation Programmatic Agreement, and because this agreement
does not provide for appropriate consultation with the Tribes on historic preservation issues,
EPA and MDEQ will require appropriate consultation with the tribes and other compliance with
applicable historic preservations.

9.8.3 WETLANDS MITIGATION

EPA and MDEQ have determined that the substantive requirements of Section 404 of the Clean
Water Act, regulating the discharge of dredge or fill materials into aquatic ecosystems, and
Executive Order 11990, which established a national policy of minimizing losses of and adverse
impacts to wetlands, are applicable to the ARWW&S OU. To meet these regulatory
requirements, it is necessary to determine where jurisdictional wetlands occur on the site and
what functional values such wetlands have. The information is used to develop an accounting of
losses and gains of wetland functional value from pre- to post-remediation conditions.
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EPA and MDEQ have approved a four step process to determine application of the national no-
net loss of wetlands policy for the Upper Clark Fork Basin Superfund sites. These steps are: 1)
wetland delineation and functional evaluation; 2) preliminary analysis of impacts to wetlands
from potential response action; 3) detailed analysis of impacts from a chosen response action;
and 4) confirmation of response action impacts.

Due to the large area of investigation during the RI/FS, wetland delineation and functional
evaluation analyses and preliminary analysis of impacts to wetlands from potential response
actions were conducted using a broad-based approach in Anaconda. With this ROD, area-
specific wetlands delineation and functional evaluations will be conducted as needed and a more
detailed analysis of potential impacts from construction activities will be submitted during the
design phase. General information regarding wetlands impacts and tracking of site-wide
mitigation will be presented during the annual reports on the Site Management Plan. Project
specific mitigation plans, which address the substantive ARAR requirements for protection of
wetlands and associated aquatic habitat, will propose mitigation measures following the
guidelines set forth at 40 CFR 230, Subpart H. The Mitigation Plan will be submitted to the
agencies for review as part of the ARARSs report submitted as part of each design package. These
efforts may be coordinated with wetland restoration efforts.

There is potential that a proposed final remedial action design may be modified during
construction. For sites where such changes are made, a final analysis of impacts following
construction will be prepared. The final analysis will be submitted at the completion of remedial
action for each individual project prior to Certification of Construction Completion. A final
accounting of acreage totals and conclusions presented in the previous analyses regarding
anticipated changes in the wetland values and functions would be revised to conform with the as-
built design of the Selected Remedy.

9.8.4 OPERATIONS AND MAINTENANCE (O&M)/MONITORING PLANS

This ROD outlines numerous remedial actions to be taken to address remaining waste materials,
contaminated soils, ground water and surface water throughout the ARWW&S OU. As part of
the long-term management of this site, an O&M/Monitoring Plan will be developed. This plan
will describe the level of monitoring and O&M that will be required as part of the final decision
for remedial activities and will be applied to each area of concern within the OU.

The purpose of the document is to:
. Describe the objectives, specific locations and procedures for monitoring ground

water, and for any contingency actions, describe operating and maintenance
activities for ground water remediation,;

. Describe the objectives, specific locations and procedures for monitoring surface
water;
. Describe the objectives, specific locations and procedures for monitoring and

maintaining the storm water control structures;
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. Describe the objectives and specific procedures for monitoring and maintaining
the function and integrity of the engineered and soil/vegetative covers and the
vegetation on in situ reclaimed areas;

. Describe the objectives and specific procedures for terrestrial and aquatic
biological monitoring; :

. Describe the analytical and reporting requirements for all samples and data; and
. Specify how site security will be maintained.

Where applicable, the document will incorporate previously approved OW/EADA and Flue Dust
monitoring and maintenance activities as outlined in the OW/EADA Remedial Action Work Plan
and Operation and Monitoring Plan (ARCO 1994) and the Smelter Hill Repository Complex
Interim Post-Closure Operation and Monitoring Plan (ARCO 1996d).

9.9 ESTIMATED REMEDY COSTS

The total present worth cost of the remedy was estimated in the feasibility study to be
$178,963,000.00. This was based on generally conservative assumptions. Capital costs were
calculated for direct implementation of the action (e.g., mobilization, site preparation, materials,
temporary roads, storm water management, construction monitoring) and indirect costs (e.g.,
supervision, inspections, contractor bonds, design). These combined capital costs were spread
over the time for implementation of the alternative. Operation and maintenance costs for each
alternative were then calculated for a 30-year estimate and included activities such as inspections,
vegetation repair work, surface and ground water monitoring, ongoing storm water management
and site reviews. O&M costs were also calculated for all No Further Action alternatives,
reflecting the fact that large areas containing contaminated soils would be left in place without
further action.

Based on site-specific information received separately from ARCO and MDEQ during the
Proposed Plan Public Comment Period, EPA revised costing assumptions used for calculating
cover soil and in situ revegetation alternatives. These revised assumptions and costs are
presented in Appendix E and are summarized in Table 9-1. Furthermore, EPA has chosen to
represent a range of cost for all areas of concern which will require reclamation. The revised
total present worth cost of the remedy is now estimated between $89,973,000.00 and
$162,555,000.00.

9.9.1 COST UNCERTAINTIES
Due to the size of the site and variable terrain, many generic cost assumptions were applied in the
FS and the revised cost sheets found in Appendix E. Remedial design will play a critical role in

determining final costs. Some primary factors which will determine final costs of the remedies
are:
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. Actual acreages and level of reclamation chosen for the contaminated soils areas
of concern;

. The quantity and quality of cover soil material meeting design specifications for
the cover soil alternatives on wastes; and

. Availability of large quantities of low-cost lime for moderate and high-intensity in
situ reclamation options.

The agencies believe that use of the LRES evaluation on the site will narrow and focus the scope
of the remedies, leading to better costing analyses during preliminary design. Furthermore,
through improved knowledge on the effective implementation of the reclamation strategies,

efficiencies will be gained and cost savings realized.
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10.0 STATUTORY DETERMINATIONS

Under CERCLA Section 121, EPA and MDEQ must select a remedy that is protective of human
health and the environment, complies with ARAR:s, is cost effective, and utilizes permanent
solutions and alternative treatment technologies or resource recovery technologies to the
maximum extent practicable. In addition, CERCLA includes a preference for remedies that
include treatment which permanently and significantly reduces the volume, toxicity, or mobility
of hazardous wastes as a principal element. The following sections discuss how the Selected
Remedy meets these statutory requirements.

10.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
The Selected Remedy protects human health and the environment through the following:

. Prevention of human ingestion of, inhalation of dust from, or direct contact with
high arsenic soils and waste sources where such ingestion or contact would pose
an unacceptable health risk for the designated or reasonably anticipated land use
by the use of selective removal, reclamation, or engineered cover;

. Risk reduction for protection of ecological and agricultural systems by
stabilization of soil against wind and surface water erosion, and reducing surface
soil COC levels to allow re-establishment of vegetation, thus reducing risk to
upland terrestrial wildlife and allowing re-establishment of wildlife habitat
through selective removal, reclamation, or engineered cover;

. Restoration of ground water to its beneficial use through source control by
selective removal and engineered cover, and natural attenuation;

. For areas in which the ground water ARAR is waived or not met underneath
WMAs, protection of human health through minimization of COC transport to
ground water, prevention of expansion of the plume, and implementation of ICs to
prevent consumption of ground water with arsenic above the state ground water
standard; and

. Prevention of release of contaminated material to surface waters and protection of
aquatic resources by implementing source control measures through removal,
reclamation, or soil cover, and use of engineered storm water control structures.

There are no short-term threats associated with the Selected Remedy that cannot be readily

controlled through applicable health and safety requirements, monitoring, and standard
construction practices.

10.2 COMPLIANCE WITH ARARs

The final determination of ARARs by EPA and MDEQ are listed in Appendix A of this ROD.
The selected combination of remedies is expected to meet Federal and State requirements that are
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legally applicable or relevant and appropriate. A waiver of certain standards is necessary based
on the determination that compliance with these standards is either technically impracticable
from an engineering stand point or the remedial action called for in this plan is equally protective
of human health and/or the environment. Some significant ARARs compliance issues are
discussed below. Full ARARs are described in Appendix A.

10.2.1 CONTAMINANT-SPECIFIC ARARs

For ground water, the contaminant-specific ARARs for these remedial actions are the standards
specified in the State of Montana Circular WQB-7. For large areas of bedrock aquifer
contamination (approximately 28,600 acres) the ground water standard for arsenic is waived due
to a TI from an engineering perspective. Accordingly, EPA, in consultation with MDEQ,
invokes the ARAR waiver provided by CERCLA Section 121(d)(4)(D), 42 U.S.C. §
9621(d)(4)(D). The justification for a finding of technical impracticability waiver from an
engineering prospective is documented in FS Deliverable No. 3A (EPA 1996a) and presented in
Appendix D. For areas in which large volumes of waste material will be left-in-place, and in
accordance with the preamble to the NCP, EPA and MDEQ have set the compliance boundary
for ground water standards at the edge of the waste-left-in-place. Ground water will not be
restored in the alluvial aquifers undemeath the Opportunity Ponds, Smelter Hill and Old Works
WMAs. For ground water downgradient of WMAs which exceed the State standards, and the
shallow alluvial aquifer contaminant plumes in the South Opportunity area (Yellow Ditch and
Blue Lagoon), the Selected Remedy will address source areas of contamination to ground water
sufficiently to allow natural attenuation of ground water to attain the ground water standards in
these areas within a reasonable time, consistent with the NCP.

In addition, the remedy will attain the federal and state surface water quality standards listed in
Appendix A, throughout the OU. In Mill Creek, Willow Creek, and Warm Springs Creek, this is
expected to be accomplished through implementation of source control measures and storm
water BMPs. Due to the wide-spread and diffuse nature of the aerially contaminated soils, there
is a moderate level of uncertainty about consistently achieving water quality standards 100% of
the time in all surface water receptors across the site. The remedy is expected to achieve
significant reduction of COC movement into surface water and therefore will meet the primary
remediation goals of protecting the aquatic resources across the site. A determination will be
made following implementation of the remedy whether the State standards can be met through
source reduction and storm water BMPs or whether additional actions are necessary (new BMPs
or point source water treatment). If it is found to be technically impracticable from an
engineering perspective to achieve the State standards, an ARAR waiver will be applied.

10.2.2 LOCATION-SPECIFIC ARARs
The final remedy will attain compliance with all historic and cultural resource preservation and
mitigation requirements through final implementation of the Regional Historic Preservation

Programmatic Agreement and through additional agreements with the CSKT.

Remedial actions for Warm Springs Creek, Mill Creek and Willow Creek will take place within
the 100-year floodplain for each of these streams. Remedial actions are required within the 100-
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year floodplain due to source pathways from fluvially deposited tailings found within the stream
banks on Warm Springs and Willow Creeks and waste material historically used as bank material
for railroad and bridge crossings on Mill Creek and Willow Creek into surface water receptors.
The remedy calls for selective removal of these fluvially-deposited tailings based on a remedial
design analysis of unstable and erodible stream banks and soil cover and stabilization on portions
of the transportation abutments. Removed material will be disposed of in WMA s outside the
100 year flood plain. The affected floodplain will be backfilled with clean material, stabilized
and revegetated to minimize harm to the floodplain and wetlands environments found in the
removal areas in accordance with ARARs. This proposed action may improve the beneficial
values of the floodplain through removal of contaminated material and stabilization of the creek
systems, therefore meeting the goals of the Floodplain Management Act, 40 CFR § 6.302(b),
Executive Order No. 11988, and Montana Floodplain and Flood Way Management Act and
Regulations.

The remedial action plan also provides for the use of in sifu reclamation techniques as treatment
for tailings in the floodplain in portions of Warm Springs Creek. Because this will constitute
“disposal” of solid waste in the flood plain, this action will not comply with Montana Solid
Waste Regulations location-specific ARARs (ARM § 17.50.505(1) and (2)) and an ARAR
waiver is necessary. EPA and MDEQ have determined that in situ reclamation treatment,
together with O&M and monitoring actions, will attain a standard of performance that is
equivalent to that required by floodplain and solid waste regulations through use of another
method or approach. Accordingly, the agencies invoke the ARAR waiver provided by CERCLA
Section 121(d)(4)(D), 42 U.S.C. § 9621(d)(4)(D). Further analysis and justification for this
waiver is contained in the Administrative Record for the Streamside Tailings OU of the Silver
Bow Creek/Butte Area NPL Site.

As noted in Section 9.8, RD/RA Management and Appendix A of this ROD, compliance with the
wetlands mitigation requirements of 40 CFR Part 6, Appendix C, and Executive Order No.

11990 will require development of a detailed wetlands mitigation plan as part of each specific,
applicable remedial design plan. This is necessitated by the large study area and the patchiness of
wetland and non-wetland areas, the need to determine the precise boundaries of impacted
wetlands, and the need to develop location-specific remedial plans in order to determine any
wetlands impacts. More detail about the process of developing wetlands mitigation plans is
presented in Section 9.8, RD/RA Management, of the ROD.

Threatened and Endangered Species Act Mitigation

A review of the threatened and endangered species lists at the Anaconda Smelter Site indicates
that no federally-listed threatened or endangered plant species occur at the site. For wildlife
species, the Bald Eagle, Peregrine Falcon, and Gray Wolf are federally listed as endangered, and
the Bull Trout is listed as threatened. To date, no specific breeding or nesting places have been
located in the areas slated for revegetation. During remedial design, site reviews will be
conducted, areas in which Bald Eagle, Peregrine Falcon, or Gray Wolves are noted will be
identified, the U.S. Fish and Wildlife Service (USFWS) will be notified, and appropriate
mitigation plans developed and approved by EPA, in consultation with USFWS. To date, Bull
Trout have been found in the upper reaches of Warm Springs Creek, outside the areas of concern
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for CERCLA action. During remedial design for selective removal and stream bank stabilization
on Warm Springs Creek. the agencies will use data collected during the 1998 stream habitat
survey to develop appropriate mitigation plans, as necessary, and in consultation with USFWS.

10.2.3 ACTION-SPECIFIC ARARs

Action-specific ARARs generally provide guidelines for the manner in which specific activities
must be implemented. Thus, compliance with any action-specific requirements must be ensured
through appropriate design and implementation of the remedy.

There are several action-specific ARARs that are important to the ARWW&S OU. These
requirements guide final closure and management of the waste material to be left-in-place at the
designated WMAs. The regulations include the Federal and State RCRA Subtitle D and Solid
Waste Requirements, the Federal Surface Mining Control and Reclamation Act, the Montana
Strip and Underground Mine Reclamation and Montana Hardrock Mining Acts, and selected
requirements of the Montana Metal Mining Act. EPA and MDEQ have determined that these
regulations are applicable or relevant and appropriate for meeting the primary objective of
closing the waste disposal sites in a protective manner that is also consistent with surrounding
land use through revegetation, excavation, storm water management, and erosion controls
requirements. The ARARs compliance section of each RD plan will need to list the pertinent
reclamation ARAR and describe how the plan will attain these requirements, including
reclamation requirements. Portions of the mine closure regulations which deal with ground
water protection, specifically requiring use of liners or capping specifications, are not listed as
relevant and appropriate for the WMAs. The reason that these requirements were deemed not
relevant is due to the contaminated ground water underneath the wastes-left-in-place which will
not be restored. However, through engineered controls and revegetation, the final remedy will
attain the primary goal of minimizing transport of COC to ground water resources from the
WMAs.

The action-specific requirements which regulate water quality will be met on all areas on the site.
The substantive requirements of the Clean Water Act Point Source Discharge program, National
and Montana Pollution Discharge Elimination System Permit requirements, technology-based
treatments, and other State of Montana water quality regulations will be met through the OU but
are not applied to the WMAs because there are not any defined State surface waters within the
WMAS, and EPA and MDEQ believe that any surface water discharge to ground water will have
minimal to negligible effect on the contaminated ground water undemneath wastes-left-in-place.
Furthermore, EPA and MDEQ believe the remedy required in this ROD (reclamation of
contaminated soils, closure and revegetation of WMAs, and a site-wide storm water management
plan) meets the primary objective of attaining water quality standards in State surface waters and
ground waters outside WMAs, and minimizes transport of COCs to ground water within WMAs.
Additionally, EPA and MDEQ have provided for containment and treatment of ground waters
that may migrate outside a WMA through defined contingencies in the ROD as well as
contingencies if surface water standards are not met.
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10.2.4 PERFORMANCE STANDARDS AND COMPLIANCE POINTS

Performance standards and some compliance points are defined in Section 9.0. Final
Performance Standards and compliance points for specific ARARs will be determined in
remedial design.

10.3 COST EFFECTIVENESS

EPA and MDEQ have determined that the Selected Remedy is cost effective in mitigating the
principal risks posed by contaminated wastes and soils. 40 CFR § 300.430(f)(ii)(D) of the NCP
requires evaluation of cost effectiveness. Overall effectiveness is determined by the following
three balancing criteria: long-term effectiveness and permanence; reduction of toxicity, mobility,
and volume through treatment; and short-term effectiveness. Overall effectiveness is then
compared to cost to ensure that the remedy is cost effective. The Selected Remedy meets the
criteria and provides for overall effectiveness in proportion to its cost. The estimated costs for
the remedy have been revised and are expected to range between $88,000,000.00 and
$150,000,000.00 (see Appendix E).

To the extent that the estimated cost of the Selected Remedy for subareas exceeds the cost for
other alternatives, the difference in cost is reasonable when related to the greater overall
effectiveness achieved by the Selected Remedy. For most of the areas of concern, however, EPA
and MDEQ have chosen the most cost effective alternative, i.e., revegetation was chosen over
removal or capping. The agencies also believe that use of the RD/RA management strategies
(Site Management Plan, ICs Management Plan, O&M Plan) will further add to the cost-
effectiveness of the remedy by focusing the initial designs and actions in those areas deemed of
highest priorities and addressing other less significant sites in the near future. Furthermore, on-
going evaluation of the reclamation strategies across landscapes and terrain not assessed during
the RI/FS will help maximize implementation of the technologies during RD/RA.

104 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE

TREATMENT TECHNOLOGIES (OR RESOURCE RECOVERY
TECHNOLOGIES) TO THE MAXIMUM EXTENT POSSIBLE

EPA and MDEQ have determined that the Selected Remedy represents the maximum extent to
which permanent solutions and treatment technologies can be utilized in a cost effective manner
at the ARWW&S OU. Of those alternatives that are protective of human health and the
environment and comply with ARARs, EPA and MDEQ have determined that the Selected
Remedy provides the best balance of trade-offs in terms of long-term effectiveness and
permanence, reduction in toxicity, mobility, or volume achieved through treatment, short-term
effectiveness, implementability, and cost, while also considering the statutory preference for
treatment as a principal element and considering state and community acceptance.

The Selected Remedies include treatment of contaminated soils which will permanently and
significantly reduce the toxicity and mobility of contaminants contained in the soil. Engineered
covers will permanently prevent contact with waste materials that pose a principal threat and
provide stable and permanent rooting material to enable the re-establishment of vegetation. Both
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the in situ land reclamation and soil cover remedies meet the ARARs for permanently closing
historic mine waste disposal facilities.

Principal human health threat wastes on the Anaconda Smelter NPL Site have been addressed
under prior RODs (Flue Dust, OW/EADA, and Community Soils). The final remedies selected
for the ARWW&S OU are directed primarily at the remaining wide-spread arsenic and metals in
surface soils, in tailings impoundments, ground water, and surface water. The remedies call for
waste consolidation where necessary to minimize long-term management of the lands, reduction
of surface metals and arsenic levels in soils, permanent closure of historic mine waste disposal
facilities, containment of contaminated ground water, minimization of transport of COCs to
surface and ground water, long-term management of WMAs, and support of local community
land use planning to direct cleanups.
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11.0  DOCUMENTATION OF SIGNIFICANT CHANGES

Two specific changes are made from the Proposed Plan with this ROD. These changes are noted
below.

11.1 GROUND WATER TI ZONES

At the time of the release of EPA’s Proposed Plan in October 1997, EPA was updating the
characterization of ground water contamination in the bedrock aquifers in the TI zones at the
ARWWE&S OU as a result of information collected at the ARWW&S OU during field
investigations of TI zones in summer 1997. An initial identification of TI zones in the bedrock
aquifers was presented by EPA in the Draft Feasibility Study Deliverable 34 Ground Water
Technical Impracticability Evaluation for the Anaconda Smelter NPL Site Anaconda-Deer Lodge
County, Montana Anaconda Regional Water, Waste, and Soils Operable Unit (EPA 1996a). The
result of the TI evaluations identified two regions of the shallow bedrock aquifer, estimated to
cover approximately 11,000 acres, in which restoration of ground water to levels of dissolved
arsenic below Montana Ground Water Quality Standards is considered to be technically
impracticable by EPA. The two areas identified for a TI waiver were Smelter Hill TI Zone and
Stucky Ridge TI Zone.

As a result of the updated characterization of the TI zones, EPA has determined there is a
significantly larger area in which restoration of ground water to levels of dissolved arsenic below
Montana Ground Water Quality Standards is technically impracticable. The area of the shallow
bedrock aquifer with arsenic levels above the State of Montana ground water standard for arsenic
(18 ug/L) may encompass approximately 28,600 acres (Figure 9-6) (see Appendix D, Addendum
to TI Evaluations at the ARWW&S OU, August 1998.) To better define the areas of concern,
EPA has re-defined the aquifers into three separate areas: Stucky Ridge, Smelter Hill and Mount
Haggin (Figure 1-1). The increase in area coverage is mostly in the Mount Haggin area and
covers most of the northern half of the Mount Haggin Wildlife Management Area, property
owned and managed by the State of Montana for elk habitat.

The implication of increasing the area in which the ground water standard will be waived
because there is no technically practicable solution is to expand the area for application of ICs.
The remedy calls for further characterization of the TI zones to better define vertical and lateral
extent of the contamination, on-going monitoring of ground water quality in these areas,
implementation of ICs for protection of domestic water users, and communications with various
land owners in the T1 zones.

11.2 CELL A, OPPORTUNITY PONDS

Throughout the FS and Proposed Plan on ARWW&S, EPA used the current ADLC Master Plan
to guide understanding of land use and determine appropriate proposed remedies. The 1992
Master Plan identified Cell A, Opportunity Ponds, as a future mine waste disposal facility for
permitted county use. Comments received on the Proposed Plan by the County noted that the
revised drafts of the 1997 Master Plan called for movement of the proposed mine waste disposal
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facility from Cell A to Cell B2 of the Opportunity Ponds. The final remedy outlined in this ROD
calls for closure and reclamation of Cell A to be consistent with the new designated land use.

11.3 WARM SPRINGS CREEK

CERCLA site investigations along Warm Springs Creek were conducted from 1992 through
1994. Field reconnaissance and data results from the ARCO studies of regionally contaminated
soils identified a limited amount of exposed stream side tailings located in Section 23 on RSN
Johnson Ranch property. EPA determined that this tailings deposit was a likely contributor of
total and dissolved copper concentrations which exceed the State of Montana water quality
standards and were measured in the water column of Warm Springs Creek. An estimated 1,200
cy of tailings were proposed for removal in EPA’s October 1997 Proposed Plan.

The Montana Department of Fish, Wildlife and Parks (MDF WP) initiated a stream
renaturalization project along Warm Springs Creek in October 1997 to address stream migration
and creek bank erosion concerns upgradient of EPA’s area of concern for stream side tailings.
Significant quantities of mine tailings were discovered within an abandoned creek channel. The
MDFWP notified EPA about the tailings and terminated the project until financial assistance
could be procured to remove and dispose of the tailings.

Based on the results of MDFWP project, it is apparent that a higher volume of tailings remains
within the floodplain of Warm Springs Creek than originally identified during the RI/FS process.
These tailings have the potential for re-entrainment into the aquatic environment of Warm
Springs Creek, resulting in potential exceedances of water quality standards and risk to aquatic
organisms. EPA and MDEQ agreed that further site characterization is needed as part of the pre-
design remediation efforts, a coordinated plan to address stream stabilization is necessary among
MDFWP, EPA, and MDEQ with input from local land owners, and additional selective removal
of tailings material may be conducted under CERCLA actions within the creek corridor.

11.4 HUMAN HEALTH RISK ASSESSMENT/TRESPASSER’S SCENARIO AND
STEEP SLOPE/OPEN SPACE ACTION LEVEL

EPA’s Proposed Plan call for establishment of a final site-wide soils and tailings clean up action
level for arsenic of 1,000 ppm. EPA received comments from ARCO on calculations of risk and
reviewed the site specific data as it would apply to areas on the site in which it would be
technically difficult to remediate aerially contaminated soils to below the 1,000 ppm action level.
EPA determined that a 2,500 ppm arsenic action level would be protective under very specific
circumstances. These circumstances apply only to steep and rocky topography and on limited
access property. The addition of the action level falls within EPA’s established risk range for
protection of human health (107*) and is consistent with the clean up action levels established for
other land uses within the Anaconda Smelter NPL Site.
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TABLES




Surface Water Exceedance Summary

TABLE 5-1

ARWW&S OU

Number of Exceedances/Number of Samples

Standard  LostCreck | : Warm Springs Creek Mill Creck Willow Creek |

B -Upper = | " Lower .~ | “Upper " Lower Upper - | - Lower "
Total Arsenic Montana: 18 ug/L 314 412 0/51 1/42 12/15 2121 10/10 24/25
Dissolved Arsenic Montana: 18 ug/L 1114 312 0/51 0/42 915 21721 9/10 25129
|| Total Arsenic MCL: 50 ug/L 014 01 /51 0/42 215 121 019 19126
|| Dissoived Arsenic MCL: 50 ug/L 0/14 ol 0/51 0/42 115 621 0/9 18/28
{ Total Cadmium AQWC": Acute 012 011 0/51 0/42 215 031 119 315
Dissolved Cadmium AQWC': Acute 0/12 o1 0/51 0/42 115 0/31 119 3129
Total Cadmium AQWC": Chronic 012 /11 0/51 0/42 215 131 29 5125
Dissolved Cadmium AQWC': Chronic 0/12 0/11 0/51 1/42 1/15 1731 1/9 6/29
Total Copper AQWC": Acute 212 /11 5/5) 6/42 3/15 6/31 2/9 8/25

Dissolved Copper AQWC": Acute 0/12 011 0/51 2/42 215 5/31 3/9 829 “
Total Copper AQWC': Chronic 212 011 6/51 8/42 6/15 1/31 49 12/25
I Dissolved Copper AQWC!: Chronic 0/12 0/11 1/51 2/42 215 8/31 29 1229
Total Lead AQWC': Acute 012 011 0/51 0/42 0/15 0/31 0/9 025
Dissolved Lead AQWC': Acute 0/12 011 0/51 0/41 0/15 0/31 09 029
Total Lead AQWC: Chronic 02 o1l 9/51 8/42 4/15 11731 5/9 4ns
|Esso|ved Lead AQWC": Chronic 0/12 011 1/51 0/41 115 6/31 2/9 229
(| Total Zinc AQWC': Acute 012 ot 0/51 0/42 015 031 0/9 025

|| Dissolved Zinc AQWC": Acute 012 01 0/51 0/41 0/15 031 09 09 |

|| Total Zinc AQWC': Chronic 0/12 /11 0/51 1/42 0/15 0/31 0/9 s |

Dissolved Zinc AQWC": Chronic 0/12 /11 0/51 0/41 015 | onl 0/9 029 |

Source: ESE 1996
Reach delineations:

Upper Lost Creek: LC-1, LC-2, LC-3
Upper Warm Springs Creck: WS-1, WS-2, W§S-3

Upper Mill Creek: MC-7, MCT7a
Lower Willow Creek: WC-13

Lower Lost Creek: LC-4, LC-5, LC-6
Lower Warm Springs Creek: WS-4, WS-5, WS-6

Lower Mill Creek: MC-8, MC-10a

Lower Willow Creek: WC-12, WC-14, WC-15

Note: Concentrations of constituents in surface water that are greater than the chronic AQWC and SSWQC are not necessarily exceedances. Samples cited are instantaneous, not
for a continuous 96-hour period.



TABLE 5-2 -

Summary of Areas of Concern in the ARWW&S OU

R —_—
I Subarea Area of Concern . Area (acres) Volume l

' Opportunity Ponds | Opportunity Ponds 3,600° * 129,300,000 cy®
Toe Area Wastes 26 60,000 cy®
S. Lime Ditch 490° * 1,700,000 cy®
Triangle Wastes 300° * 1,400,000 cy®

Contaminated Soils/Barren or Poor Vegetation
Condition : 1,095 ** NR

Groundwater Contamination (alluvial aquifer)
2,275%¢ 4,550t0 11,375 ac-ft

North Opportunity | Contaminated Soils/Barren or Poor Vegetation 1,105° ** NR
Condition
Streamside Tailings - Warm Springs Creek 04+ 1116 cy®
South Opportunity | Contaminated Soils/Barren or Poor Vegetation 500° ** NR
Condition
Streamside Tailings - Willow Creek 65" * 157,000 cy®
Yellow Ditch 9b * 120,000 cy®
Blue Lagoon (including RR grade and NR 71,000 cy® “
contaminated Blue Lagoon sediment)
Groundwater Contamination (alluvial aquifer) 1,200¢ o 2,400 to 7,200 ac-ft
Old Works/ Contaminated Soils/Barren or Poor Vegetation 6,625 ** NR
Stucky Ridge Condition
Groundwater Contamination (alluvial aquifer) 320° 0 640 ac-ft
Groundwater Contamination (bedrock aquifer) 4,771 00 9,542 to 54,867 ac-ft
Smelter Hill Proposed Waste Left in Place Areas (Disturbed 1,492 * 124,900,000 cy
“ Area, Main Slag Pits, Anaconda Ponds)
West Stack Slag 52+ 56,000 cy
Contaminated Soils/Barren or Poor Vegetation 3,700 ** NR
Condition (includes Nazer Gulch debris)
East Anaconda Yard Wastes 171 * 480,000 cy
Cabbage Gulch Surface Water Contamination NR NR
Groundwater Contamination (alluvial aquifer) 990 o 1,980 to 3,960 ac-fi
“ Groundwater Contamination (bedrock aquifer) 23,830%00 | 47,660 to 274,045 acé
*CDM Federal, 1996 * wastes cy = cubic yards
*PARCO, 1996a ** soils ac-ft = acre-feet
‘ARCO, 1996b < alluvial ground water *NR = Not Reported

‘TI Addendum (Appendix D) oo bedrock ground water



TABLE 5-3

Physical Composition of Tailings in Opportunity Ponds
ARWW&S OU

Tailings : - Grain Size Distribution (%)

Thickness (feet) | Gravel | Sand silt Clay |
I Maximum 483 59.5 912 88.2 55 |
[ Minimum 15 0.0 0.1 1.7 21|
Arithmetic Mean 28.5 22 37.7 442 167 |
Standard Deviation 1 8.7 26.6 204 n |

Geometric Mean 267 . | NR 26.1 36.7 13.3
Number of Samgles 16 136 | 136 136 136 Wl

NR = not reported
Source: ESE 1996



TABLE 54

Statistical Comparison of Chemical Analyses for Opportunity Ponds Tailings and Alluvium

ARWW&S OU
Statistical Slusry pH | Total Sulfur | Pyritic Sulfur Leachable Carbonate Arsenic Cadmium Copper lron T:nd Manganese Zinc
Parameler (SU) (%) % Sulfur (% Y (mp/kg) {mg/kg) (me/ke) (mp/kp) (mg/kg) {mg/kg) {mp/kg)
Top of Tailings (0-3 feet)| Number of Samples 19 9 9 9 19 19 19 19 19 19 19 19
Maximum 745 5.09 4 1.37 2.26 505 97 3.130 58.100 1,730 2.600 1.230
Minimum 2 09 0.01 004 0.01 35 2 164 12.500 20 105 60
Arithmetic Mean 4.57 2.02, 077 0.67 0.33 193 37 897 32,086 627 779 448
Standard Deviation 208 1.29 1.47 0.52 0.57 113 2 794 10,454 411 778 316
Geometric Mean 4.1 1.75 0.06 0.44 0.15 161 33 659 30,410 462 455 350
Base of Tailings (interval | Number of Samples 16 6 6 6 16 16 16 16 16 16 16 16
from 0-3 inches above -
the tailings/alluvium Maximum 74 10.23 443 0.26 7.27 860 13 5920 71,500 888 9,020 2,740
interface and represents Minimum 44 0.5 0.01 0.01 0.06 7 2 1,010 9,440 39 315 125
the lowermost tailings
sample collected in cach Arithmetic Mean 5.8 4.44 1.43 0.12 08 338 7.1 2,531 37,346 367 3,106 1,417
borchole) Standard Deviation | 0.9 3.58 199 0.09 1.77 215 33 1,028 | 19766 | 231 2.595 725
C(icometric Mean 5.73 2.87 0.21 0.08 0.31 277 62 2,336 31.468 296 2.165 1.166
Top of Alluvium Number of Samples 16 6 6 6 16 16 16 16 16 16 16 16
(represents the -
uppermost alluvial core Maximum 13 34 2.23 038 352 1,600 30 6830 | 78100 658 3,610 7,730
sample and the top 1-3 Minimum 3s 0.14 0.01 0.01 0.01 23 2 128 3.850 16 314 44
feet of alluvial material)
Arithmetic Mean 6.18 1.53 041 011 8.07 508 10.3 2453 28,959 235 1433 2,242
Standard Deviation 0.96 1.22 089 0.14 10.74 504 89 2,156 23,153 209 1,156 2,148
Geometric Mean 6.1 0.97 0.06 0.06 143 280 6.8 1,430 21,334 151 1,048 1,149
Affuvium Beneath Number of Samples 39 17 17 18 36 36 36 36 36 36 36 36
Tailings/Alluvium X
Interface (represents all Maximum 83 1.57 1.08 0.1 326 370 77 1,420 60,300 300 2,270 4,260
alluvial samples Minimum 49 01l 0.01 0.0t 0.15 2 04 5 7,126 2 154 19
collected from 3-21 feet
below the Arithmetic Mean 7.34 0.38 0.1t 003 7.19 57 2 267 14,578 50 560 381
:::'e':‘rgz’c“)"““““‘ Standard Deviation | 0.74 0.49 0.26 0.03 75 83 16 345 10,412 66 563 79
Geometric Mean 73 0.21 0.04 0.02 379 27 1.5 123 12,871 26 397 167
Alluvium Downgradient | Number of Samples 122 22 22 22 22 22 22 22 22 22 22 2
of the Tailings Maximum 86 01 0.13 0.23 21 20 } 38 26,300 3 3,334 85
' Minimum 6.6 0.1 0.01 0.01 0.15 2 04 6 3,255 2 32 17
Arithmetic Mean 7.78 0.1 0.05 0.02 42 6 04 22 11,966 12 569 40
Standard Deviation 032 0 0.04 0.05 7.18 4 0.1 9 5.382 8 714 21
Geometric Mcan 1.77 0.1 0.04 0.02 0.98 5 0.4 20 10,884 10 318 36

mg/kg = milligrams per kilogram

S U = Standard Units




TABLE 5-5

Geochemical Zones as Determined from Lithologic Color Descriptions and
Chemical Analyses for Borehole 88 in Cell C-1 of Opportunity Ponds

ARWW&S OU

e | R e | com | oo s | |t |t it | M i | oo

l TL- 146 0-3 Tailings white and yellow 5.35 0.26 160 25 513 32,600 812 2,040 592 oxidized
TL- 149 4.7 Tailings yellow, brown, 4.75 0.42 310 7.0 2,720 61,400 498 3,480 2,390 transition

olive, and gray

II TL-151 7-10 Tailings gray and brown 5.90 0.79 170 3.9 1,900 | 66,000 335 3,960 2,320 reduced
TL-153 10-13 Tailings gray and brown 6.70 0.73 160 3.7 1,610 | 63,000 294 3,680 1,610 reduced L'
TL-155 16-19 Tailings gray and brown 7.20 0.29 200 22 1,560 | 65,900 214 2,200 420 reduced "
TL-157 16-19 Tailings gray and brown 6.80 0.57 250 48 2,810 | 52,400 303 3,930 1,310 reduced "
TL-159 19.3-20.5 Tailings gray and black 7.05 27.50 540 19.0 6,830 16,400 127 3,240 2,910 -- "
TL- 161 21-22.5 Tailings gray and black 7.10 20.10 91 __ <2.0 273 11,900 105 1,760 860 ~- "

mg/kg = milligrams per kilogram
S.U. = Standard Units
Source: ESE 1996




Summary of Lysimeter Data for Opportunity Ponds

TABLE 5-6

ARWW&S OU

th

ﬁ'iinc

I Lysimeter Date D_cTth pH Slurry pH Dissolved Arsenic Cadmium Copper Iron Manganese l.ead Sulfate
(feet) | (S.U) (S.U) Oxygen (mg/L) (mV) (upl) (ug/l) (up/l) (rep/1.) (sp/L) {ug/L) (ug/t.) (mg/L)
,— Summary of Tetra Tcch (1985) Lysimeter Data
A Cell 6/12/85 5 3-75 49.0 680 58,000 4.600 32,000 50.0 49,000 1,640
(pear well 9% I gisss 5 a6 34 s +350 9.0 810 120,000 2.100 40.000 80.0 65.000 -
9/19/85 5 34 5.5 +450 240 1.600 339,000 1,400 64.000 76.0 94,000
10/19/85 5 3.2 45 14.0 820 195,000 1,600 33,000 98.0 51,000 3330
ACell 6/12/85 9 7.5-10.5 - 26.0 1,000 58,000 200 143.000 80.0 192,000 2.260
{";:; well 95) [ grares 9 58 51 a +350 170 990 51,000 140 149.000 700 201,000
9/19/85 9 5 64 +310 -
10/19/85 9 5.1 32 8.0 640 24,500 24.5 96,000 60.0 109,000 2.320
C2 Cell 6/12/85 48 — . - . 30 130 1,700 1,000 111,000 50.0 16,000 .-
g‘;’;” well 85) 8/8/85 48 -
9/19/85 38 +250 200 190 1,900 1,300 200,000 15.0 26,000
10/19/85 48 6 6
C2 Cell 6/12/85 75 . - 34.0 110 1,300 200 144,000 50.0 12,000
(necar well 85) 3/8/85 75 — — .-
9/19/85 75 6.5 - 2.6 +230 28.0 100 890 1,200 127,000 15.0 13,000
10/19/85 75 6.6 34 +260 15.0 60.0 400 100 64,000 54.0 6,500
Summary of ESE (1993) Lysimeter pata ——_—ll
lﬁCcll (near well 84) ) Il
R4 No.3 9/3/93 25 -
9/23/93 25 1.16 nee - - -~ --- — - --- -— -—
R4 No.7 9/3/93 3.66 - - - 9470 801 2,390,000 309,000 2,940,000 4,070 419,000 26.300
9/23/93 6 2.74 133 813 1,670,000 3,150,000 2,320,000 40.1 392,000 19.840
R4 No.6 9/3193 10 5.19 917 64.0 8.580 205,000 300,000 344 49,000 3.280
9/23/93 10 3.97 3.8 38.0 2,780 721,000 259,000 26. 35,000 2.500
C2 Cell (near well 89)
RS No.2 9/393 , 2 2.26 2,010 109 64,000 11,300,000 25,800 89,800 78,700 52,700 |
923/93 ' 2 .71 . 11.500 25.7 57.100 12,100,000 182,000 754 87,800 - |
RS No.5 9/3193 5 325 -
9/23/93 § 2.71 — — — |

-— = insufficient sample quality for chemical analysis

S U = Standard Units

seg/l. — micrograms per liter

« = ground water monitoring well MW-86 had a pH ranging from 3.1 to 4.6 during 1985

mV = millivolts
mg/L = milligrams per liter




TABLE 5-7

Concentrations of Arsenic and Metals in Sediments from Triangle Waste Area
ARWW&S OU

' ‘Minimum -Maximum - Geometric Mean

Analyte. | Concentration | Concentration | Concentration
_(mg/ke) ___(mg/ks) (mg/kg)

Arsenic <5.8 3,370 160 7
Cadmium <3.8 78.6 5.5

Copper 17 49,800 779
Manganese 145 3,250 382

Zinc 4 19,100 612 I

< = ]ess than detection limit
mg/kg = milligrams per kilogram
Source: ESE 1996



TABLE 5-8

Concentrations of Arsenic and Metals in Soils of the South Lime Ditch Area

ARWW&S OU
Minimum= Maximum Geometric Mean
Analyte Concentration Concentration Concentration
(mg/kg) (mg/kg) (mg/kg)
l_—erenic <5.8 2,190 39 I
F Cadmium <3.8 35.7 4.3
Copper <13.4 25,800 167
Manganese 103 28,200 409
| Zinc 222 7,690 167.2

< = less than detection limit

Source: ESE 1996



"TABLE 5-9 -

Summary Statistics for Network Wells in Opportunity Ponds Subarea
During the Anaconda Regional Water and Waste Remedial Investigation

ARWW&S OU
) " Standard . Geometric Number of
| i | Avaye [ Mociman | Minimon | v | S | mean | Ogmenc | Nambeof |
MW-76 Arsenic 3.20 0.50 1.61 0.98 1.28 1.30 8
Cadmium 2.50 0.11 1.37 0.66 1.40 1.07 8
" MW-78 Arsenic 4.00 0.50 1.64 1.28 1.25 1.19 8
Cadmium 1.95 0.11 126 0.52 1.40 1.02 8
MW.78 Arsenic 4.10 0.50 1.1 1.26 1.43 1.29 8
Cadmium 5.30 0.11 1.74 1.44 1.40 1.19 8
MW-g1 Arscn:lic 3.20 0.50 1.35 1.08 0.75 1.00 8
Cadmium 3.90 0.11 1.51 1.01 1.40 1.11 8
i 15. 5
MW-90 Alscr:llc 302 254 280 59 28 279 )
Cadmium 4.00 0.10 1.48 1.20 1.30 0.85 8
MW-212 Arsct.lic 1.90 0.65 1.36 0.44 1.30 1.28 6
Cadmium 1.95 0.11 1.27 0.58 1.40 0.96 6
MW-214 Arse."ic 2.70 0.65 1.53 0.69 1.50 1.37 6
Cadmium 3.50 0.17 1.61 1.01 1.48 1.18 6
MW-215 Arsenic 223 2.60 12.62 6.08 13.70 10.53 6
Cadmium 12.5 0.11 3.66 423 1.63 1.64 6
Arseni 13. ) . 94 . .
MW-216 rsenic 3.20 1.70 6.02 3 5.70 4.83 5
Cadmium 2.00 1.10 1.57 035 1.50 1.53 5
i . ] 1. 0.41 . .
MW-217D |—Arsenic 1.50 0.50 00 1.00 0.91 6
Cadmium 2.50 0.04 1.40 0.76 1.40 0.86 6
Arsenic 352 228 282 48 274 278 6
MW-217S
Cadmium 3.00 0.11 1.49 0.87 1.40 1.06 6
Arsenic 3.10 0.50 2.02 0.89 1.95 1.74 6
MW-219
Cadmium 2.00 0.12 1.28 0.59 1.40 0.97 6
Arsenic 14.40 4.10 8.83 334 8.90 8.16 6 I
MW-221 -
Cadmium 1.95 0.04 1.26 0.61 1.40 0.81 6
Arsenic 3.30 0.49 1.81 1.14 1.83 1.37 6
MW-222 =< 3
Cadmium 4.00 0.05 1.60 1.19 1.40 0.94 6
MW-223 Arsenic 4.80 1.75 321 1.03 3.40 3.03 6
Cadmium 1.95 0.08 1.26 0.59 1.40 0.91 6
Arsenic 1.90 0.50 1.18 0.53 1.20 1.04 6
MW-224 -
Cadmium 1.95 0.04 1.26 0.6 1.40 0.81 6
MW-230 Arsenic 2.40 0.65 1.49 0.64 1.40 134 s
Cadmium 1.95 0.05 1.21 0.65 1.30 0.75 5
Arsenic 2.70 0.85 1.75 0.64 1.70 1.62 5
MW-234D - ,
Cadmium 1.95 0.04 121 0.65 1.30 0.71 5
Arsenic 5.40 1.00 3.07 1.20 315 2.19 8
WSPID -
Cadmium 2.60 0.04 1.42 0.78 1.58 0.93 8
Arsenic 5.80 2.10 3.69 1.01 3.70 3.55 8
WSP6S -
Cadmium 2.00 0.11 1.26 0.63 1.40 0.97 3
WSPO Arsenic 9.30 3.80 6.66 1.94 6.50 6.35 8
Cadmium 4.00 0.04 1.44 1.10 1.40 0.89 8

All units in micrograms per liter (1g/1).

For values reported at less than instrument detection limit, one-half the reported value was used in statistical evaluations.
Exceedances of the State of Montana Ground Water Quality Standard for arsenic (18ug/L) and cadmium (5ug/L) are shown in bold.
Source: ESE 1996



TABLE 5-10

Analytical Results for Non-Network Wells and Well Points in Opportunity Ponds Subarea

ARWW&S OU
| Location [ WelllD___| Sample Date | Arsenic (ug/L) | Cadmium (up/L) ]
Triangle Waste 10 2Q°95 <1 <0.1 I
69 2Q'95 <1 <0.1
212 3Q'95 .20 <0.1
. 243 4Q95 <1 <0.1
Oppartunity Ponds 26s 3Q'95 <1 <0.1
26m 3Q'95 <{ <0.1
28s 3Q95 40 <0.1
28m 3Q'95 <1 <0.1
3is 3Q'95 <1 <0.1 4'
3im 3Q'95 3.0 <0.1 I
76 3Q93 <2 <2.6 |
7 2Q'93 44 <0.1
78 3Q'93 <1.7 <2.6
79 3Q’93 <3.5 <2.6
81 3Q'93 <117 <2.6
90 3Q°93 284.0 <0.2
214 3Q’93 <17 <2.6
215 3Q'93 133 <2.6
219 3Q°93 <6 <2.6
230 3Q'93 1.0 <2.6
GPB 4Q°94 4270 0.1
GPC 4Q'94 2.0 <0.1
“ GPD 4Q’9%4 3.0 0.1
GPE 4Q'94 6.0 0.]
Anaconda Ponds 36S 4Q'95 <1 <0.1
36D 4Q’95 <1 03
75 2Q'93 <0.98 1.9
218d 3Q°93 <6.4 <2.6
218s 3Q'93 38.5 <99
0ld Works 207 3Q'93 <1 <0.1 “
208 3Q'93 <1 <1 |
209 3Q'93 <1 5.9 I
240 4Q'95 — 0.2
242 4Q'95 - 0.3
South Lime Ditch 216 3Q'93 13.2 <2.6
217d 3Q'93 <2.7 <2.6
217s 3Q'93 339.0 <2.6 |
HP-6 4Q'95 6.0 1.2
HP-7 4Q'95 <l 0.2
HP-8 4Q'95 20 9.0
Warm Springs Ponds 221 3Q'93 59 <2.6
222 3Q'93 <] <2.6
223 3Q'93 38 <2.6
234D 3Q'93 <1.7 <2.6
CFR-3 3Q'93 <1.6 <2.6
Airport 224 3Q'93 <1.7 <2.6
Silver Bow Creek WSP-1D 3Q'93 23 2.6
WSP-6S 3Q'93 5.8 <2.6
WSP-9 3Q'93 6.0 <2.6
East of Opportunity Ponds GPA 4Q'94 2.0 <0.1

< = less than detection limit

Exceedances of the State of Montana Ground Water Quality Standard for arsenic (18.8/L) and cadmium (Sug/L)
are shown in boid.

Source: ESE 1996



TABLE 5-11-

Summary of Soil and Sediment Sampling Results from Yellow Ditch

ARWW&S OU
Solid Matrix Screening Study (CDM 1987)
Station Depth Interval | . Arsenic Cadmium’ Copper Lead Zinc
(inches) (mg/kg) (mg/kg) | (mgkg) | mgkg) (mg/kg)
$S-002 0-3 <75 576 722 827
sediment in ditch 36 <75 1,170 1,130 1340 |
6-12 <75 — 1,020 947 Liso |
12-20 <75 725 964 1,190
$5-003 0-3 <s 678 1,030 1,180 %'
berm material 36 <75 985 985 67 |
6-12 <75 430 569 660 |
12-20 <75 1,240 213 394 |
"'__Tasel and I1 Anaconda Soils Investigation Along Yellow Ditch (PTI 1992, 1993b)
Analyte. ‘Depth Interval |. Number of |:Minimum | Maximum | -~ Mean Geometric
(inches) | : Samples | -(mgkg) | (mgkg) (mg/kg) | Mean (mg/kg)
Arsenic 0-2 28 <29 846.0 215.7 158.5
LCadmium 0-2 28 08 9.4 3.5 2.5
Copper 0-2 28 37.0 1,490 4622 316.2
Lead 0-2 28 <23 829.0 2129 125.9
Zinc 0-2 28 61.0 560.0 445.0 316.2
Arsenic 2-10 28 <29 1,170.0 174.7 100.0 |
Cadmium 2-10 28 0.2 10.8 1.9 10 |
Copper 2-10 28 27.0 7,240.0 610.8 154.9
|r Lead 2-10 28 23.0 641.0 141.8 70.8
| Zinc 2-10 28 34.0 2,210.0 381.8 177.8

l ARWW 3" Quarter 1993 Waste Characterization (ESE 1994) “

Station Depth Interval | Arsenic | Cadmium | Copper Lead Zinc
© (feet) | (mg/kg) (mg/kg) | (mg/kg) mg/kg) (mg/kg)
SBL-3 0-2 115.0 <3.8 577.0 91.3 295.0
sediment in ditch 24 93.8 <3.8 137.0 187.0 212.0
4-6 305.0 <3.8 257.0 116.0 197.0 "
6-8 9.6 12.6 2,190.0 29.4 2,9%0.0 |




Summary of Soil and Sediment Sampling Results from Yellow Ditch

TABLE 5-11 (Continued)

ARWW&S OU

Phase [ and Il ARWWE&S OU Feasibility Study Soil Sample Results Along Yellow Ditch (ARCO 1996¢)

Berm Material " Number of Arsenic Cadmium Copper Lead Zinc
(Depth Interval) Samples (mg/kg) (mg/kg) | (mg/kg) mg/kg) (mg/kg)
Red (0-2 inches) 3 184-255 | 227-3.02 | 406-645 | 172-237 361-572 —“
|| Red 2-10 inches) 2 219-273 | 0.98-3.96 | 105-496 | 26.8-201 15s-s11 |
|| Red (10-24 inches) 2 <5.68-202 | 1.52-579 | 58.1-756 | 25.7-174 | 73.6-1,010
Yellow (0-2 inches) 2 153-349 | 1.68-5.85 | 254-640 | 106-206 108-218
ITenow (2-10 inches) 2 46-125 | 1.66-2.73 | 103-1,520 | 19.7-116 | 83.8-233
|| Yellow (10-24 inches) 2 63.7-224 | 1.75-468 | 77.7-2410 | 197120 [ 959352 |
|| Native (0-2 inches) 3 38-83.7 | 1.68-395 | 75.4-114 | 28-36.3 91.1-158
|| Native (2-10 inches) 2 35.8-54.7 <0.59 14.8-23 | 8.58-104 | 29.3-35.8
| Native (10-24 inches) 2 18.5-38.7 <0.6 11.7-98 | 9.24-24.6 | 25.8-94.2

Anaconda Soils Investigation, Phase

1, South Opportunity Area (PTI 1992)

.

Analyte Depth Interval | Number of | Minimum | ‘Maximum Mean Geometric
: (inches) | Samples .| (mg/kg) | (mgkg) | (mgkg) |Mean(mg/kg)

Arsenic 0-2 14 55.0 488 201.9 163.8

Cadmium 0-2 14 18 . 48.0 9.1 63 |
FCopper 0-2 14 114 1,880 573.9 ang |
|| Lead 0-2 14 66.0 769 191.7 151.5 ‘

Zinc 0-2 14 149.0 1,650 509.6 374.5
--- = not analyzed

< = |ess than detection limit
mg/kg = milligrams per kilogram



TABLE 5-12

Summary of Arsenic and Metals Concentrations in Soil and Waste Samples
in the Vicinity of the Blue Lagoon
ARWW&S OU

$5-002 4 Yellow Ditch sediments 0-16 <75 576-1,170 722-1,130 | 827-1340 CDM 1987 ]
SBL-3 4 Yellow Ditch sediments 0-8 9.6-305 <3.8-12.6 137-2,190 29.4-187 197-2,990 ESE 1994 i
$5-003 4 Yellow Ditch berm material 0-1.6 <75 430-1,240 | 213-1,030 | 394-1,180 CDM 1987
RTYDS 4 Yellow Ditch berm material 0-0.83 <29-266 <0.2-4.8 32440 <23-89 80-203 ESE 1994
S1.-001 | Near railroad bed 0-0.25 <75 a4 242 642 CDM 1987
SBL.-S 2 Near railroad bed 0-6 38.1-346 <3.8-4.2 850-1,200 16.8-222 | 1,080-1.680 ESE 1994
YD-RR-01 | Railroad bed 0-0.17 391 8.27 4,170 360 4,700 ARCO 1996¢ 1’
YD-RR-02 | Railroad bed 0.17-0.83 353 33 3310 327 2,410 ARCO 1996¢ ||
YD-RR-03 1 Railroad bed 0.83-2 36.4 2.51 9,090 347 1,620 ARCO 1996¢ ||
YD-RR-04 1 Railroad bed 0-0.17 305 6.07 5,660 264 2,970 ARCO 1996c i
YD-RR-05 n Railroad bed 0.17-0.83 297 3.91 3370 244 1.190 ARCO 1996c |
YD-RR-06 1 Railroad bed 0.83-2 26.5 0.685 2,540 18.8 1,200 ARCO 1996¢
RTYDS | Area of reported spill 0-0.17 237 26 88,700 2,010 PTI 1992, 1993
YDs 10 Area of reported spill 0-3.0 52-448 142-139,000 347-3.290 | PTI11992, 1993
SBL-1 6 Outside outwash area 0-8 <5.8-89.9 <338 13.4-111 9.4-17.1 88.3-339 ESE 1994 .
SBI.-6 3 Outside outwash area 0-10 9.3-84.5 <38 24.7-1,930 <8.3-44.1 72.7-1,220 ESE 1994
SBL-7 3 OQuside outwash area 0-7 <5.8-39.7 <3.8 <13.4-57.9 <8.3-23.6 76.2-98.9 ESE 1994
SBL-2 6 Outwash arca 0-1.5 10.6-113 <3.89 1,830-11.300 | <83-579 | 797-3.850 ESE 1994
SBI.-4 1 Outwash area 0-12 <5.8-118 <3.8-10 32.6-2,030 11.5-69.7 358-2,970 ESE 1994
SBI.-8 3 Outwash area 0-8 <5.8-39.7 3.8 16.1-699 11-26.1 1.490-1.890 ESE 1994
MW-235 3 Outwash arca 0-6 8.4-56.8 3.9-10.6 2200-3.430 | 109307 | 1.490-1.890 ESE 1994
S1-003 _ Outwash atca 0-0 25 <75 _1‘-'3_.()()() 272 1.190 CIOM 1987
— = not analyzed

< - less than detection limit
mg/kg = milligrams per kilogram



TABLE 5-13

Summary of Arsenic and Metals Concentrations in Soils and Tailings in the MW-225 Area

ARWW&S OU
Sample Sample Depth Arsenic | Cadmium | Copper
Location Number (feet) (mg/kg) (mg/kg) (mg/kg)
Within SBW-2 0.0-0.4 614 13.2 . 3,210
defined area
of tailings 0.0-2.5 293 <3.8 98.3 42.5 193 “
SBW-3 0.0-1.0 539 3.8 5,020 267 2,41 0—*“
SBW-5 0.0-1.5 746 10.2 2,110 1,680 4,680 “
SBW-6 0.0-0.75 725 13.1 2,610 1,550 4,430 “
0.75-2.0 53.5 25.7 1,340 71.8 5,330 II
SBW-7 0.0-1.0 615 10 2,080 1,340 2,790 "
1.0-2.0 939 13.6 1,850 942 3,380
2.0-2.5 23 <3.8 264 111 912
Outside SBW-1 0.0-3.0 166 <3.8 566 169 560
defined area
| of tailings SBW-4 0.0-3.0 35.8 <3.8 100 369 137
SBW-8 0.0-2.0 78.9 <3.8 152 453 143
SBW-9 0.0-2.5 109 <3.8 96.7 30.8 114
SBW-10 | 0.0-2.0 | 355 <3.8 182 24.9 143 |

< = less than detection limit
mg/kg = milligrams per kilogram
Source: ESE 1996



TABLE 5-14

Arsenic Concentrations in Ground Water in the South Opportunity Subarea

ARWW&S OU
| Sample Number ~__Sample Date - | Arsenic (ug/L) |
IV Springs/Se;;)s ]
SS-T1 August 1995 5.0
ll SS-T2 August 1995 78.0
I SS-T17 October 1995 80.0
’> SS-T18 October 1995 23.0
| . Hydro-Punch
HP-1 September 1995 7.0
HP-2 September 1995 24.0
HP-4 October 1995 5.0
HP-5 October 1995 2.0
HP-9 October 1995 10.0
HP-11 October 1995 249.0
ARWW Wells
MW-225 July 1995 10.0
" MWw-231 July 1995 4.0
|| MW-232 July 1995 120.0
| MW-235 July 1995 <1
Rura] Wells
DW-S02 August 1995 2.0
DW-S016 August 1995 3.0
GW-S046 August 1995 29.0
GW-5057 August 1995 <1
L DW-S0O58 August 1995 4.0 d

«g/L = micrograms per liter

< = less than instrument detection limit

Exceedances of the State of Montana Ground Water Quality
Standard for arsenic (18 xg/L) are shown in bold.

Source: ESE 1996



TABLE 5-15

Arsenic Concentrations in Ground Water in the MW-232 Area

ARWW&S OU
[ Sampl Cocaion | Sample Dete | Arvenc G |
MW-232 3Q’93 262 ]
Domestic wells at Willow Glen Ranch
R1107 3Q°93 1
R1108 3Q’93 <1
R1110 3Q°93 7.9
I ~ Well Points
|| SA-1 3Q°93 24
SA-2 3Q°93 13
SA-3 3Q’93 7
SA-4 3Q°93 7.4
SA-5 3Q°93 245
SA-6 3Q’93 80.1
SA-7 3Q°93 84.6

1g/L - micrograms per liter

Exceedances of the State of Montana Ground Water Quality
Standard for arsenic (18 ng/L) are shown in bold.

Source: ESE 1996



TABLE 5-16

Cadmium, Copper, and Zinc Concentrations in Ground Water of the Blue Lagoon Area
ARWW&S OU

Cadmium Copper
Date . | (ug/L) (ug/l) (xg/L)

3Q°93 - 3,550 15,800 [
3Q'93 14 459 9,120
3Q°93 51.9 108,000 46,400

Exceedances of the Preliminary Remedial Action Goals for cadmium (Sug/L),
copper (1,000 wg/L), and zinc (5,000 /L) are shown in bold.

--- = no analysis

Source: ESE 1996



TABLE 5-17

Physical Characteristics of Waste and Solids in the Old Works/Stucky Ridge Subarea

ARWW&S OU
. | ) _ - . Geometric Mean Concentration of Metals Il
Disposal Area : . Type A (ap::rreei) Th(’t":e]:::)ess (cu\lg?gl;:reds) : Clah:saitt;el:lz:lion (mgke)
_ I ' Arsenic I Cadmium I Copper | Lead | Zinc "

l)pper Works Structural Areas | Demolition and flue debris 3.94 2-14 32,000 Variable 508 5. 4,540 | 189 | 889
Lower Works Structural Area Demolition and flue debris 0.19 2-14 4,000 Variable 773 5.6 3,570 | 299 | 614
Railroad Beds Waste aggregate - - - - 1,060 34 4,150 | 392 | 645
"Heap Roast" Slag Piles Slag 22 2-14 298,000 Coarse sand 578 2 4,720 | 354 | 5,170
Warm Springs Creek Jig tailings and other debris 78 1-6 300,000 Clay, silt, sand, | 1,010 5.7 1,480 |} 328 | 441
Floodplain Area debris
Red Sands Jig tailings 120 2-40 606,000 Sand and silt 1,200 2.1 2,920 | 437 | 3,640
Miscellaneous Waste Piles 1-8 | Miscellaneous debris and waste 4.1 - 32,000 Variable 93¢ | 19 6,250 | 209 | 517

mg/kg = milligrams per kilogram
--- = data not available
Source: ESE 1996




Summary of Springs and Seep Sample Results for Stucky Ridge Subarea

TABLE 5-18-

ARWW&S OU
- Station’ Date. Basis Arsenic Q
L___[_____' - Gy ]
SP97-1 16-May-97 DIS 40.7
SP97-2 16-May-97 DIS 429
SP97-3 16-May-97 DIS 13.4
SP97-4 19-May-97 DIS 17.3
| SP97-5 19-May-97 DIS 18.2
| SP97-6 19-May-97 DIS .25
SP97-7 20-May-97 DIS 8.7
SP97-8 20-May-97 DIS 19.6
SP97-20 9-Jun-97 DIS 95.4
SP-1 Jul-91 DIS 10.6
SP-2 Jul-91 DIS 63.9
SP-3 Jul-91 DIS 88
OWS-1 29-Oct-92 DIS 16.2
OWS-2 29-Oct-92 DIS 40.5
( Oows-4 29-Oct-92 DIS 12.2
I[SS-T-O3 2-Aug-95 WET 4
SS-T-04 16-Aug-95 WET 7
SS-T-14 16-Aug-95 WET 104
SS-T-15 16-Aug-95 WET 25
[ SS-T-16 19-Sep-95 WET 39
SS-T-28 9-Oct-96 DIS 1 | U |
{| Number of Samples 21 I
|| Number of Detects 20 "
| Geometric Mean of All at SQL (ug/L)* 18.5
Geometric Mean of detects (ug/L) 21.4 "
Maximum Detect (ug/L) 104 I
Minimum Detect (ug/L) 2.5 "
ARAR (ug/L) 18 f
Samples exceeding ARAR 11 "
Percent of Samples Exceeding ARAR 52

* Includes nondetects converted to sample quantitation limit (SQL)

ARAR = Applicable or Relevant and Appropriate Requirement

U = nondetect
ug/L = micrograms per

liter




TABLE 5-19

Lysimeter Data for Red Sands and Old Works Tailings

'RSLY was installed 7 feet below gr—ouﬁzurface and 2 feet below the waste/soil interface

2TPLY was installed 4.5 feet below ground surface and 3 feet below the waste/soil interface

1g/L = micrograms per liter
< = less than detection limit

Source: ESE 1996

ARWW&S OU
Location Sam?fl:egepth Date : - Arsenic Ca:n:l:;?mtlon ozllc:iept:s T Lead Zinc l
l —

Red Sands (RSLY) 7 6/26/92 5.3 28.5 5,300 <1.0 12,100 ’

9/4/92 6 75.8 39,800 3 35,100

11/18/92 8.5 322 267,000 1.1 180,000

Old Works Tailings Ponds (TPLY) 4.5? 6/26/92 54.8 67.8 82,900 <1.0 19,000

9/4/92 21.6 58.5 58,500 <1.0 17,100



TABLE 5-20

Summary of Cadmium, Copper, and Zinc Concentrations
in Ground Water in the Old Works/Red Sands Area
ARWW&S OU

Geometric Mean* I Percent of Sa;'nfp—les Exceedﬁmk_l
LD. Cadmium | Copper Zinc Cadmium Copper Zinc
MW-72 33 126.2 534.2 13° 0 0
MW-200 1.5 24 3.5 0 0 0
MW-202 1.8 132.4 216.7 0 0 0
MW-203 10.2 641.6 4075.8 100 22 33
MW-204 22 297.0 5189 25 0 0
MW-205 23 210 94.2 11 0 0
MW-206 18.6 176.7 2128.2 100 0 0
MW-207 09 29 4.6 0 0 0
MW-208 1.2 3.0 5.7 0 0 0
MW-209 5.7 32 571.3 63 0 0
MW-213 7.1 869.5 2542.6 67 33 33
MW-240 0.1 42 11.6 0 0 0
MW-241 1.2 309 313.1 0 0 0
MW-242 2.6 26.0 387.8 50 0 0
LF-4 3.0 37.8 292.8 13 0 0
TIA 25 365.1 200.5 13 0 0
TID 1.1 3.0 4.6 0 0 0
T2B 1.8 43.0 369 13 0 0
1.2 20.6 83.1 14 0 0
__——Amide Statistics . Cadmium Copper Zinc —
[| Number of Samples 137 137 137
| Number of Detects 63 94 108
| Geometric Mean of All at SQL (ug/L)* 2.62 46.29 148.54
Geometric Mean of detects (ug/L) 2.99 123.24 304.12
Maximum Detect (ug/L) 66.6 17300 33200
Minimum Detect (ug/L) 0.1 2 3.4
ARAR (ug/L) 5 1000 5000
Samples exceeding ARAR 36 4 5
Percent of Samples Exceeding ARAR 26 3 4
Number of Wells 19 19 19
Wells exceeding ARAR 12 2 2
Percent of Wells Exceeding ARAR 63 11 11

* Includes nondetects converted to sample quantitation limit (SQL)

ARAR = Applicable or Relevant and Appropriate Requirement

ug/L = micrograms per liter



Statistical Summary of Arsenic and Metals Concentrations in Soil Samples
from the Undisturbed Area of the Smelter Hill Subarea

TABLE 5-21

ARWW&S OU

Depth N“o'“f‘?“ Minimom | Maximum | Aritimetic | Standard | . Geometric

Interval Samples | ST T Mean Deviation 1an Mean
Arsenic 0-2 126 | 436 27,200 1,390 2,460 976
Cadmium inches 85 1.1 964 53.2 107 29.9
| Copper 126 473 72,400 3,230 6,760 1,870
[ Lead 126 26.3 6,430 755 861 535
Il Zinc 126 82.7 30,400 1,760 3,210 981 1,030
{| Conductivity 126 119 2,700 203 293 130 135
[ pH 126 3.8 8.2 6.0 K 6.2
{| Arsenic 2-10 125 26.2 2,440 476 408 384 342
Cadmium inches 84 02 126 13.0 17.2 8.5 6.0
Copper 125 6.2 5,100 620 888 270 252
Lead 125 6.0 1,550 153 241 57 67
Zinc 125 35.1 3,500 588 510 453 431 |
’Conductivity 125 1.5 2,280 139 227 93.7 943 |
pH 125 4.0 8.2 6.2 1.0 6.1
Arsenic 10-24 107 0.6 1,250 216 219 150 121 “
Cadmium inches ™06 02 320 2.1 58 0.3 0.5
Copper 107 3.5 4,150 153 542 18.6 27.8
Lead 107 3.8 587 383 96.3 13.8 16.5
Zinc 107 18.4 1,600 147 264 56.3 74.3
Conductivity 84 232 2,020 140 292 72.5 82.5
pH 107 5.4 10.3 7.2 1.0 7.0
Arsenic 24-48 23 0.6 780 129 173 110 51.0
Cadmium inches 23 02 175 Il 36 0.3 0.4
Copper 23 3.5 808 532 165 15.7 18.6
Lead 23 5.5 305 25.5 61.1 13.2 13.7
Zinc 23 18.4 700 80.3 138 457 53.1
Conductivity 23 402 2,260 197 - 453 96.0 106
pH 23 5.9 10.3 7.4 1.2 7.0

——
Values greater than or equal to 10 are reported in 3 significant figures, and values less than 10 are reported in 2 significant figures.

All concentrations are reported in mg/kg (milligrams per kilogram), except for pH, which is in Standard Units.

Exceedances of the Preliminary Remedial Action Goal for recreational use (1,000 parts per million arsenic) are shown in bold.

Source: ESE 1996



TABLE 5-22

Volumes of Soil with Arsenic Concentrations Greater than 1,000 mg/kg
in the Smelter Hill Subarea

ARWW&S OU
S Volume of Waste
Area Total Volume — -
(cubic yards) Arsenic >1,000- * } - . Arsenic >5,000 Arsenic >10,000
‘mg/kg but 5,000 | mg/kg but 10,000 mg/kg (cubic yards)
mg/kg (cubic yards) |} mg/kg (cubic yards)
Reclaimed disturbed 280,864 217,593 (18%) 1,543 (0.1%) 61,728 (5%)
Non-reclaimed disturbed 393,162 340,100 (14%) 16,373 (1%) 36,698 (2%)
Reclaimed HPS 58,665 54,105 (34%) 2,353 (2%) 2,207 (1%)
Non-reclaimed HPS 62,916 55,748 (26%) 3,102 (2%) 4,066 (2%)
Stack 23,942 12,523 (24%) 3,387 (6%) 8,032 (15%)
e

Values in parentheses are the percentage of the total volume that is waste.
mg/kg = milligrams per kilogram
Source: ESE 1996




TABLE 5-23

Results of Chemical Analysis for Slag Samples

ARWW&S OU

[_Pa_rameter' Detection M“{,'i‘,es,"‘gl SPT-1* | SPT-2 , ' sps3 | ses4 | sps-s | Maximum | Minimum | Arihmetic | Geometric gc‘z';m
i 21,000 | 21,000 | 21,800 | 17,500 | 20200 | 20,500 | 22,600 | 24.400 | 30,700 | 17,100 | 30700 | 17100 | 21.690 | 21413 | 3639
67 162 s 57 129 | 219 | 129 98 a2 9 219 02 114 100 50
2690 | 1470 | 3,070 | 1,690 | 1340 | 2270 | 3,190 | 2170 | 2,160 | 498 | 1920 | 3.9 498 1,978 1,787 759
1170 | 1340 | 463 | 1690 | 145 | 3.90 | 980 | 266 | 485 | 766 | 3.9 266 1,180 942 803
25 25 27 25 25 25 25 25 25 25 25 27 25 25 25 0.1
8 17 170 27 15 2 97 2 3 27 14 170 8 EERT) 21 a6
233 21 29 2 T 25 a4 30 19 24 19 a4 a4 228 198 103
3sa | 15 | 436 | 297 | 342 | 217 | 323 | 205 as 278 436 as 261 224 m

% 82 517 | 18 73 a2 267 99 28 101 17 28 1417 100 1397

5550 | 5.590 | 4740 | 9,760 | 6.680 | 6760 | 5210 | 7,710 | 5660 | 3.040 | 7.460 | 9.760 | 3.140 | 6271 6,017 1737 |

300,000 | 316,000 | 334,000 | 341,000 | 288,000 | 325,000 | 320,000 | 377,000 | 188,000 | 326,000 | 377.000 | 188,000 | 311.500 | 307.146 | 46,998
2730 | 954 | 2590 | 4,190 | 1,000 | 926 | 4310 | 2830 | 2200 | 363 | 1,080 | asto 364 2,044 1,587 1,340
832 | 8280 | 864 | 710 | 961 | 1,470 | 1,750 | 17,200 | 754 | 908 | 17.200 710 3373 1,618 5,100
0.04 004 | 004 | 004 | 004 | 00 | 0os | 00 | oos | o00a | o008 0.08 0.04 0.04 0.04 0.01
3 57 82 670 67 57 32 | 485 14 3 74 670 3 15122 a7 219
20 a0 2 291 54 2 20 129 36 20 73 291 20 708 a6 80
50 50 50 50 50 50 50 50 85 50 50 85 50 535 53 1
s s 78 58 58 54 95 6.1 88 17 9 88 5 15.94 9 2
20 a) 20 220 % 126 67 s | 129 20 172 220 20 101 78 62
ns | 229 | 213 93 190 | 192 184 | 127 83 132 | 229 83 156.1 148 9
23,300 | 38,800 | 25,800 | 36,300 | 21,200 | 34,700 | 23400 | 29,900 | 23,800 | 8380 | 23,700 | 38800 | 8380 | 26598 | 24811 8412
136 | 095 | 095 | 129 | 115 | 099 | 136 | 116 | 051 | 128 1.36 0.51 Tl 1.06 0.25
001 001 | oo1 | oo1 | oo1 | oot | oo1 | oo1 | oo1 | oo1 | oo 0.01 0.01 001 0.01 0
6.6 75 7.0 64 | 68 | 72 65 | 89 65 | 71 89 6.4 71 X 07

'Acid extractable metals (mg/kg dry weight basis)
Instrument detection limit reported for undetected values and used in the statistical calculations at the detection limits
*Composite slag samples collected from the main slag pile during 3 Quarter 1993 (ESE)

SPT indicates sample collected from top of slag pile

5SPS indicates sample collected from side slope of slag pile

“Percent sulfur on a dry weight basis

1:1 slurry mix

Al units are in ug/L (micrograms per liter), except for pH, which is in Standard Units

Source: ESE 1996



XRF-Metals Data Obtained from Slag Piles: Landfill, West Stack, and Main Granulated Slag Piles

TABLE 5-24

ARWW&S OU
Location Arsenic | Cadmium | Copper Mercury | Selenium Silver Zinc
I Landfill 337 <4.0 5,418 681 222 565 <8.0 17.4 9.9 10,100
West 1,870 39.6 21,600 1,470 8.99 484 <8.0 11.8 28.1 19,400
Stack?
West 5,500 529 11,600 3,250 27.8 1,310 <8.0 <10.0 15.5 68,000
Stack’

'Tron is measured on a percentage basis. All other units are in mg/kg (milligrams per kilogram).

Jcoarse slag from 1 inch to 3 feet in diameter

3composited from two piles, less coarse 2 to 1 inch in diameter
Source: ESE 1996

h



TABLE 5-25

Statistical Summary of Metals Concentrations in Non-Reclaimed Soil Samples
in the Disturbed Area of the Smelter Hill Subarea

ARWW&S OU

inteval | Samples, | Minimum | Maximom | ARSI | Sat | Modian | Otometric
[Arsenic 0-2 56 206 29,300 2,260, 4,160 1,220 830
|| Cadmium inches 56 06 482 48.6 96.6 9.9 186
I[Copper 56 423 160,000 9,070 22,500 2,180 2,130
Lead 56 82 16,400 1,500 2,620 546 428
Zinc 56 426 61,600 6,740 10,600 2,410 2,220
Conductivity 56 69 11,500 1,230 1,930 457 614
pH 56 23 83 6.5 12 70
Arsenic 210 53 12.8 21,900 1,060 3,030 362 385
Cadmium inches 53 06 584 24.8 82.8 44 75
Copper 53 103 122,000 4,080 1,700 618 ss6 |
Lead 53 3.0 12,100 535 1,703 15 s
Zinc 53 16.3 16,500 2,070 3,450 725 715
Conductivity 53 576 5,940 869 1,120 470 498
pH 53 23 83 6.6 1.2 6.9 1
Arsenic 10-24 53 89 8,700 798 1,700 174 214
l Cadmium inches 53 06 494 212 778 10 3.7
Copper 53 73 39,800 2,660 7,290 177 253
Lead 53 28 5.940 366 940 46.3 64.1
Zinc 53 138 64,900 2,560 9,240 269 323
Conductivity 53 723 22,100 1500 3.130 780 745
pH 53 23 594 76 74 70 ]
Arsenic 2448 | . 38 4.6 25,600 1,400 4,660 109 126
Cadmium inches 38 06 187 8.7 30.7 1.0 19
Copper 38 59 29,500 2,110 6,220 152 174
Lead 38 1 2,890 270 622 297 384
Zinc 38 6.9 17,900 1,960 4,580 223 212
Conductivity 38 | 953 5,780 1,100 1,200 769 705
pH 38 20 71 5.1 12 49
Arsenic Greater 31 49 28,300 1,400 5,210 68 105 1|
Cadmium than 48 31 0.6 95 5.0 176 0.6 12|
Copper 31 33 65,700 4,190 13,700 31.9 90.3 "
[ Tead 3 24 2,950 319 779 9.6 249
l| Zinc 31 83 16,600 1,700 4,370 59 124
{l Conductivity 31 193 7,980 1,090 1,430 659 729
[LeH 31 3.6 9.5 7.1 1.1 7.2

Values greater than or equal to 10 are reported in 3 significant figures, and values less than 10 are reported in 2 significant figures.
All concentrations are reported in mg/kg (milligrams per kilogram), except for pH, which is in Standard Units.
Source: ESE 1996



Statistical Summary of Physical Parameters for Tailings in the Anaconda Ponds

TABLE 5-26

ARWWE&S OU
| Tailings. | i . .Grain Size Distribution (%)
Parameter - Thickness | Mo:;ture , — ‘ — .
| (feet) (%), . Gravel Sand - |  Silt
m

Number of 2 27 27 ) 27 27
Samples
Maximum 90.0 25.9 17.6 89.2 60.1 57.0 "
Minimum 89.0 0.0 0.0 29 8.6 2.1 J|
Arithmetic Mean 89.5 6.8 1.99 56.53 28.50 13.44 ||
Standard 0.5 9.3 4.43 28.58 16.57 15.62
Deviation
[Geometric Mean 89.5 NA NA 43.64 23.27 799 |

NA = not available
Source: ESE 1996




Statistical Summary of Chemical Parameters for Tailings in Anaconda Ponds

TABLE 5-27

ARWW&S OU
mg%—m? - : P— =
Parameter Slurry | Total | Pyritic | Leachable | Carbonate | Arsenic | Cadmium Copper | Iron Lead Manganese Zinc
pH | Sulfur | Sulfur | Sulfate (%) (mg/kg) | (mg/kg) | (mgkg) | (mghkg) | (mgkg) (mg/kg) | (mg/ke)
(S.U) %) | (o) (%) ' ’ _ ‘ .
Number of 27 27 27 27 27 27 27 27 27 27 27 27
Samples
Maximum 740 | 7.3 | 667 0.86 12.80 367 42.0 4,770 74,800 1,190 17,000 12,400
Minimum 240 | 0386 | 036 0.01 0.01 71 2.0 1,030 8,340 59 128 201
Arithmetic Mean 600 | 422 | 3.46 0.23 1.80 152 7.6 2,186 42,790 418 2,243 2,131 "
Standard Deviation | 1.50 | 1.81 1.82 0.20 3.35 76 10.1 964 17,571 347 3,509 3,055 ||
Geometric Mean s70 | 374 | 236 0.16 0.52 137 | a4 2,005 | 38437 293 1,057 1,096 |l

S.U. = Standard Units

mg/kg = milligrams per kilogram

Source: ESE 1996



TABLE 5-28-

Statistical Summary of Metals Concentrations in Soil Samples
from the HPS Area of East Anaconda Yard

ARWW&S OU

memal | Samples | Minimum | Maximum | AFURREC | e | Geometric
Arsenic 0-2 56 43.0 190 105.6 453 94.0
Copper inches 56 46.5 286 101.6 65.1 842 |
Lead 56 61.0 61 61.0 0.0 610 |
Zinc 56 323.5 958 402.3 183.8 3748 ||
pH 56 5.0 8.2 7.2 0.6 |
Arsenic 2-10 50 43.0 305 111.2 64.7 92.2 "
Copper inches 50 46.5 4,110 194.2 573.0 86.8
Lead 50 61.0 455 68.9 55.2 63.5
Zinc 50 323.5 1,520 429.7 273.9 383.8
pH 50 5.8 8.3 74 0.5
Arsenic 10-24 77 43.0 4,480 425.0 699.3 209.1
Copper inches 77 46.5 50,300 2,450.1 6,330.4 635.6
Lead 77 61.0 12,200 1231.7 2,270.0 2659 |
Zinc 77 242.0 4,500 1,053.2 956.7 717.6
pH 77 5.6 8.5 72 0.6
Arsenic 24-48 107 43.0 6,460 921.8 1,252.3 393.6
Copper inches 107 46.5 65,900 4,612.2 9,908.6 1,242.4
Lead 107 61.0 60,000 2,273.0 6,085.3 627.1
Zinc 107 242.0 16,400 2,522.8 3,609.5 1,228.2
pH 107 5.7 8.8 7.1 0.6
Arsenic Greater 32 43.0 6,260 1,147.5 1,587.1 360.8
Copper than 48 32 86.0 6,810 1,756.1 | 20318 8794 |
Lead 32 61.0 30,200 2,785.4 6,902.3 538.1
Zinc 32 242.0 18,300 3,766.3 5,660.9 1,334.ﬂ|
pH 3 3.7 8.0 7.0 0.8 |
Arsenic All data 322 43.0 6,460 557.6 1,019.2 2087 ||
Copper 322 46.5 65,900 2,340.9 6,782.9 423.7
Lead 322 61.0 60,000 1,348.0 4,394.0 236.8
Zinc 322 242.0 18,300 1,601.2 3,005.6 739.6
lLeH_ 321 3.7 8.8 12 0.6 |

Values greater than or equal to 10 are reported in 3 significant figures, and values less than 10 are reported in 2 significant figures.
All concentrations are reported in mg/kg (milligrams per kilogram), except for pH, which is in Standard Units.

Source: ESE 1996



TABLE 5-29

Statistical Summary of Metals Concentrations in Soil Samples
from the Disturbed Area of East Anaconda Yard

ARWW&S OU

| imeval | Samples | Minimm | Maximum | Afmeic | Sanierd Gﬁ'::nﬁ°|
Arsenic 0-2 33 19 2,090 124 | 363 a5 |
Cadmium inches 33 0.4 126.0 6.9 21.7 1.6

33 34 16,100 864 2,910 127
Lead 33 T 1,590 93 278 30
Arsenic 2-10 33 T 1,510 124 291 43
Cadmium inches 33 0.4 148.0 6.6 253 12

33 8,660 458 1,538 62 "
Lead 33 . 4,400 217 789 26 |
Arsenic 10-24 42 2,150 480 653 167 |
Cadmium inches 42 0.6 662 8.6 12.4 3.9

42 16 91,600 3,668 13,910 497
Lead 42 9 22,400 822 3,406 95
Arsenic 24-48 1 10 1,770 531 594 185 |
Cadmium inches T 13 37.9 11.5 10.6 7.9
Copper 11 29 4,710 1,205 1.327 535
Lead T 7 1,220 311 417 92
Arsenic Greater 13 11 9,480 1,182 2,497 248
Cadmium than 48 13 0.7 181.0 29.1 48.1 9.0

inches

Copper 13 3% 7,800 1,754 2,062 740
Lead 13 7 3,030 407 804 97 |
Arsenic Al data 132 74 9,480 376 966 90
Cadmium 132 0.4 181.0 9.9 24.6 2.7
Copper 132 8.7 91,600 1,771 8,164 219
Lead 132 67 22,400 405 2,008 51

Values greater than or equal to 10 are reported in 3 significant figures, and values less than 10 are reported in 2 significant figures.
All concentrations are reported in mg/kg (milligrams per kilogram).

Source: ESE 1996



TABLE 5-30

Statistical Summary of Metals Concentrations in Non-Reclaimed Soil Samples
in the Primary HPS Area of the Smelter Hill Subarea

ARWW&S OU
e
Depth Nur:fber Minimum | Maximum Arithmetic | Standard Median | Geometric
Interval Samples | -~ v Mean Deviation Mean

Arsenic 0- 333 16 25,600 1,714 2,458 950 815
Copper inches 333 44 138,000 7,295 12,763 3,693 2,913
Lead 333 17 8,580 946 1,206 524 445
Zinc 333 99 36,900 6,441 7,893 3,320 2,877
Conductivity 333 0.34 4,100 982 864 690 572

pH 333 238 9.8 73 0.9 74 -
Arsenic 2-10 376 13 65,300 2,072 5,053 752 640 "
Copper inches 376 18 130,000 | 8732 14,528 3,845 2,399
Lead 376 9.5 12,100 843 1,247 384 308
Zinc 376 28 60,900 5,307 8,587 2,155 1,634
Conductivity 395 18 7,400 1,077 1,048 720 626

pH 395 21 12.8 74 13 74 l
Arsenic 10-24 7 13 11,300 1,125 1,664 463 434
Copper inches 7 18 21,200 4243 4,530 2,590 1,603
Lead 7 9.5 8,230 560 1.066 239 216
Zinc 71 28 65,800 4,696 9,841 1410 |- 1,199
Conductivity 459 0 8,980 1,214 988 1,020 798

(| pH 459 2.3 12.5 7.2 1.2 7.3

Iérsenic 24-48 195 4 33,000 1,552 3,705 455 350
Copper inches 195 21 90,900 7,981 15074 | 2380 1,674
Lead 195 13 8,010 584 1113 85 179
Zinc 195 18 44,100 3,909 7,359 1,180 1,049
Conductivity 539 14 7,300 1,224 990 891 830

pH 539 23 12.5 72 13 73

Arsenic Greater | 178 16 12,200 691 1,685 38 90
Copper ‘l';;';‘:f 178 21 70,600 3,348 9,274 280 343
Lead 178 13 28,900 520 2,293 27 67

" Zinc 178 31 50,300 2,871 7,607 207 361

I Conductivity 306 10 6,583 1,024 1,010 550 656

Lot 306 1.6 12.5 73 4| 74 —

— e
Values greater than or equal to 10 are reported in 3 significant figures, and values less than 10 are reported in 2 significant figures.
All concentrations are reported in mg/kg (milligrams per kilogram), except for pH, which is Standard Units..
Source: ESE 1996



TABLE 5-31-

Statistical Summary of Metals Concentrations in Soil Samples
in the Stack Area of the Smelter Hill Subarea

ARWW&S OU
Number S - . I
lg‘le < m:;]es Minimqm_ V‘Maximum Amnc g%m Median Ge&zx:nmc
Arsenic 0-2 15 16 | 31,600 2,995 5,918 772 728
Copper inches 15 21 15,600 1,448 2,785 417 441
Lead 115 14 4,040 447 808 144 163
Zinc 115 39 5030 | 933 1,104 502 486
Conductivity 115 27 | 7.060 705 1,033 217 308
pH 115 4.4 12.6 6.8 1.2 6.9
Arsenic 2-10 127 16 52,200 5,165 9,531 866 939
Copper inches 127 21 25,600 2,429 4,321 448 502
Lead 127 13 8,460 870 1,657 122 181
Zinc 127 22 10,000 1,536 2,145 472 57
Conductivity 127 30 4,230 831 984 233 343
pH 127 29 112 6.5 1.3 6.6 f
Arsenic 10-24 74 16 143,000 | 8995 19967 | 2,045 1,245
Copper inches ™74 21 3,100 | 3,885 6,198 1,445 680 jl
Lead 74 16 29,000 1,867 4,666 241 219 l
Zinc 74 24 13,700 2,238 2,630 1,085 715
Conductivity 148 33 11,700 1,152 1,452 488 517
pH 148 1.6 9.4 6.3 1.5 6.5 T‘
Arsenic 24-48 55 16 25,000 4,060 6,266 634 829 |
Copper inches 55 21 12,900 2,252 3,529 404 a87 |
Lead 55 14 4,180 554 1,047 66 16 |
Zinc 55 26 9,420 1,666 2,452 407 512
Conductivity 121 51 8,960 1,135 1,367 492 599
pH 121 1.6 9.4 6.2 1.5 6.4
Arsenic Greater 53 I6 44,800 4,013 9,356 200 336
Copper ‘:rc"h:f 53 21 14,200 1,866 3,800 74 177
Lead 53 13 8,970 780 1,939 25 60
Zinc 53 23 15,500 1,558 3,083 113 261
Conductivity 92 81 11,200 893 1,450 421 521 |
pH 92 3.2 108 | 67 1.4 6.8 ]

Values greater than or equal to 10 are reported in 3 significant figures, and values less than 10 are reported in 2 significant figures.

Al concentrations are reported in mg/kg (milligrams per kilogram), except for pH, which is Standard Units..

Source: ESE 1996



TABLE 5-32

Statistical Summary and Metals Concentrations in Soil Samples
in the Loop Track Railroad Beds of the Smelter Hill Subarea

ARWW&S OU

Depth Nu:)nfber Minimum | Maximum Arithmetic Standard Medi Geometric

lnter\'/z_ll__ Sambples Mean Deviation edian Mean
[ Arsenic 02 | 10 770 7,489 3,700 1,885 3812 3031 |
Copper inches 10 3,939 9,880 6,212 1,685 6,324 6,021
Lead 10 1,056 2,389 1,522 362 1,412 1,488 |
Zinc 10 3,329 8,064 5,242 1,490 5,041 5059 |
Conductivity 20 253 - | 2928 1,124 814 893 849 |
pH 20 43 7.6 6.4 1.0 6.6 B
Arsenic 2-10 3 6,720 13,100 10640 3,431 12,100 10,209
Copper inches 3 8,410 11,100 9,970 1,396 10,400 9,897
Lead 3 2,240 3,260 2,867 549 3,100 2,830
Zinc 3 5,510 8,350 7,280 1,544 7,980 7,158
Conductivity 6 627 1,770 1,107 389 1,105 1,052
pH 6 42 6.5 53 0.87 54
" Arsenic 10-24 4 502 4,660 2048 1,834 1,515 1,495
' Copper inches 4 802 14,100 7,698 6,408 7,945 4,774
Lead 4 128 1,770 842 707 735 577
Zinc 4 596 13,700 7,359 5,571 7,570 4578 |
Conductivity 8 169 2,060 952 648 849 R
pH 8 44 7.6 59 1.2 6.1 i

Values greater than or equal to 10 are reported in 3 significant figures, and values less than 10 are reported in 2 significant figures.
All concentrations are reported in mg/kg (milligrams per kilogram), except for pH, which is Standard Units..

Source: ESE 1996



TABLE 5-33

Statistical Summary of Metals Concentrations in Reclaimed Soil Samples
in the Disturbed Area of the Smelter Hill Subarea

ARWW&S OU
Il inteval | Samples. | Minimom | Maximum [ AT | Sanderd
[ Arsenic 0-2 28 19.0 3,960 235 735
Cadmium inches 28 06 234 1.6 44.0 1.7 2.5
Copper 28 22.2 14,800 733 2,770 131 165
Lead 28 10.7 2,580 147 482 37.8 46.0
i Zinc 28 52.1 26,300 1,300 4,910 242 308
Conductivity 28 130 3,020 470 674 228 295
pH 28 53 125 . 7.5 12 7.6
Arsenic 2-10 28 438 524 78.0 101 46.5 50.1
Cadmium inches 28 06 210 2.4 43 08 1.4
Copper 28 14.5 1,100 129 205 82.7 81.9
Lead 28 9.9 248 38.3 46.7 26.0 278
Zinc 28 36.6 1,940 292 383 167 184 i
Conductivity 28 90.0 2,460 494 557 292 336 |
pH 28 4.0 8.7 7.5 1.0 78
Arsenic 10-24 28 21.9 2,410 635 739 299 264
Cadmium inches 28 0.6 230 18.7 440 54 6.2
Copper 28 45.5 7,370 1,850 2,090 997 652
Lead 28 11.8 1,790 453 552 246 169
Zinc 28 89.5 18,200 4,080 5,950 841 120
Conductivity 28 0.0 2,580 1,020 822 860 703
pH 28 50 16.7 8.0 24 7.5
Arsenic 24-48 1 84 3,640 778 1,300 193 190
Cadmium inches T 0.6 133 22.4 43.8 39 53
Copper o 20.9 24,200 3,560 7,330 4s1 470
Lead 1 79 2,890 449 833 233 121
Zinc 1 338 19,400 2,570 5,720 623 505
Conductivity 1 300 5,100 1,860 1,400 1,480 1,400
pH 11 2.5 6.6 52 1.5 5.5 '
Arsenic Greater 10 15.5 19,000 2,440 5,860 308 377
Cadmium “I‘::h‘:g 10 0.6 208 329 . 63.4 9.9 9.6
Copper 10 236 31,000 4,230 9,540 693 811
Lead 10 5.1 2,000 554 611 374 236
Zinc 10 333 10,100 3,400 3,790 2,010 1,130 “
Conductivity 10 186 9,280 2,200 3,650 1,620 1300 |
pH 10 2.7 8.5 5.6 2.0 5.8 |

Values greater than or equal to 10 are reported in 3 significant figures, and values less than 10 are reported in 2 significant figures.

All concentrations are reported in mg/kg (milligrams per kilogram), except for pH, which is in Standard Units.
Source: ESE 1996



TABLE 5-34

Statistical Summary of Metals Concentrations in Reclaimed Soil Samples
in the Primary HPS Area of the Smelter Hill Subarea

ARWW&S OU

Anthmetic | Standarid | Median
Arsenic 02 245 16 8,180 518 1,031 162 B
Copper inches 245 34 49,100 1,539 4,356 189 |
Lead 245 13 4,790 312 675 49
Zinc 245 36 37,000 2,950 6.901 382 "
Conductivity 252 10 18,200 586 1,620 240
oH 252 32 105 75 1.0 75
Arsenic 210 249 T3 11,700 434 1,093 19 129
lﬂ)pcr inches 249 21 24,700 1,550 3,784 94 190
Lead 249 13 4,900 237 606 29 54
Zinc 249 31 41,600 1,910 5,368 175 322
Conductivity 284 10 10,600 620 906 275 338
pH 284 23 10.5 74 Il 74 “
Arsenic 10-24 19 16 6,490 1,715 1,825 986 735
Copper inches 19 18 54,900 8,993 14,237 4,140 2,375
Lead 19 18 3,150 1,036 1,003 774 419
Zinc 19 56 36,533 8,719 11,056 4,240 2,408
Conductivity 366 20 11,000 1,251 1177 830 726
pH | 22 12.7 72 1.4 71
[Arscnic 24-48 104 4 140,000 3312 14,267 672 388
Copper inches 104 21 173,000 7,349 18,498 3,525 1,482
Lead 104 10 16,800 1,169 2,109 312 262 jl
Zinc 104 37 60,500 8411 12,816 2,235 1,626
Conductivity 403 20 8,800 1,450 1310 1,190 888
pH 404 14 12.7 71 1.7 70 |
Arsenic Greater 163 3 567,000 5,654 44,656 297 260 |
“ Copper than 48 163 13 67,800 4,599 10,181 1,120 T
Lead 163 10 35,100 1,056 3.459 132 167
Zinc 163 37 39,200 6,187 10,245 1,340 1321 1|
Conductivity 314 10 8,113 1,241 1,238 801 734
H [ [ 26 12.5 73 | 18 72

Values greater than or equal to 10 are reported in 3 significant figures, and values less than 10 are reported in 2 significant figures.
All concentrations are reported in mg/kg (milligrams per kilogram), except for pH, which is Standard Units.
Source: ESE 1996



TABLE 5-35

Lysimeter Results for the Smelter Hill Subarea
ARWW&S OU

R6 9293 | 4 — - - - | - — — - —
Anaconda 922193 | 4 = = — | =1 = - — - 2.24
9/2/93 | 8.5 — - — — | = - - . —
9/22/93 | 8.5 — - — — | — — — — —
92/93 | 125 | - - — — | = — — . —
PWOI6 | 922193 | 125 | 22 0.62 55 07 [s0400] 30 [1.420 3.1 5.71 H
R7 9/2/93 | 25 — — — - - — 3.02 5.05 |
D & 922093 | 25 | — = — | =1 = - - — l
Area Pwool | 9293 | 6.5 | 1,120 | 44,100 [ 149,000 | 55 | 39 [ 787,000 [ 4.410 4.68 5.33
Pwoll [ 92293 | 65 | 901 | 38200 |256,000 36 | 142 [ 864,000 | 3,870 4.9 4.67
92/93 [ 105 | — — — - - | - — 6.35
92293 | 105 [ — — — - — — — 2.56 6.31
9293 | 145 | - - — — | - — — 3.27 7.5
PWoI3 [ 9/22/93 | 145 | 10,400 | 139 100 1 42.1 872 | 2.080 3.41 6.58
IIrs PWO002 | 97293 | 2.5 | 26 959 3270 | 55 | 381 | 15800 | 1.970 2.85 4.99
f,’l'l’f'l‘:;n PWOIS | 9/22/93 | 25 23 123 5470 | 1.6 | 1,070 | 22,200 | 1,740 2.98 3.67
Pond 9/2/93 6.5 - —_ — - — — - — —
9/22/93 | 6.5 - — — — - — — —
9293 | 11 - - — — | - — — — —_
9/22/93 | 11 - - — — — —
PWO004 | 97293 | 155 | 395 1.3 29 | ss | 39 57 | 1.550 2.63 6.65
PWOI4 | 9722193 | 155 | 502 1.7 146 | 16 | 269 [ s21 1,320 2.4 6.4
R9 912/93 | 3 - — — — — - — -
Reposi-  ["Pworo | 922093 | 3 | 10.400 | 2 319 | 19 | 319 2% | 2710 4.93 6.97
tory i .
Bench 9/2/93 7 -— — - — - - - 2.96 3.59
PWOIS | 9/22/93 | 7 159 1.5 107 |16 | 215 | 321 1,500 2.72 1.02]
9293 | 11 — — — — — —
92293 | 11 - - - - - - — 2.59
9293 | 15 — — — - — — 3.06
PWO17 | 9122793 | 15 131 22 154 | 16 | 215 | 469 | 1.490 2.87

—

Concentrations are in ug/L (micrograms per liter) except sulfate, which is in mg/L (milligrams per liter).
Conductivity in millimhos per centimeter (mmhos/cm).

pH in Standard Units.

— = no sample analyzed

Source: ESE 1996



Summary of Analytical Results for Lysimeters in the Main Slag Pile

TABLE 5-36

" ARWW&S OU

|  Lysimeter  Date/Time [()f?eggl | (Srﬁ.)_ | ?”TS;E)C | C?:zhgnfi,u)m (S;g;a}tj_-"

I SLAG-LY-1' 7124195 1631 | 786" - 788" 6.4 12 87.6 1,620

| sLAGLY-l 7125195 11:30 | 78'6" - 788" 1 90.1 1,700

| sLaG-Ly-2D? 7124195 17:14 | 975.4"-977.4" | 753 80 0.9 2,020
SLAG-LY-2D 7125095 12:19 | 975.4"-977.4" | - 80 0.9 2,070
SLAG-LY-2S’ 8/16/95 14:12 74 - 742" 15 <011 503
SLAG-LY-2S | 8/17/95 16:28 74 - 742" ~ | 02 659 |

?|ocated beneath the slag at the slag/alluvium interface
3shallow lysimeter placed in the SLAG-LY-2 boring

--- = no analysis

S.U. = Standard Units

ug/L = micrograms per liter
mg/L = milligrams per liter

located in the black slag immediately above the slag/alluvium interface




TABLE 5-37

Statistical Summary of Sample Results from Network Wells in the Smelter Hill Subarea
During the Anaconda Regional Water and Waste Remedial Investigation

ARWW&S OU
) ‘Number
. Zone S . P ) Standard .
Well ID Location Monitored Analyte of Maximum | Minimum | Mean Deviation Median
Samples:
Arseni 8 8,470 2,51 7. ,669. ,080. ,064.
AIBR2 | Stack Arca Bedrock rscr.uc 510 [5,337.5| 1.669.9 | 5,080.0 | 5,064.0
Cadmium 8 58 0.2 1.6 1.7 1.2 1.0
Arseni 6 33.4 7. . . ) )
A1BR3 Stack Area Bedrock = r.uc 3 8 190 8.1 16.9 172
Cadmium 6 2.0 0.1 1.0 0.6 1.2 0.7
East Arsenic 8 2,410 843 1,2258 | 475.1 1,090.0 | 1,158.1
A2BR Anaconda Bedrock -
Yard Cadmium 8 20 0.1 1.0 0.7 1.3 0.6
; Arseni 8 s . W272. 163. w215, 1,263.
pepr | Primary HPS [ o x.nc 1,660 1,120 |1,2725 63.1 1,215.0 1
Area Cadmium 8 56.3 38.0 454 5.6 44.9 45.1
Arseni 8 2,450 2,010 063 | 1552 |2375.0 | 2,3008
C2AL | ironPonds | Bedrock rSenie 23 3 d
Cadmium 8 6.2 03 22 23 1.3 1.3
Arsenic 6 1,240 979 11,1348 1073 [ 11750 | 1,129.6
C2BR Iron Ponds Bedrock -
Cadmium 6 20 0.1 1.0 0.7 1.2 0.6
; Arseni 8 14.6 0.5 3.1 44 1.4 1.7
F2BR | SouhMill | b ek e
Creek Cadmium 8 2.0 0.0 1.1 0.6 1.2 0.7
Northeast , Arsenic 8 101 384 62.5 17.7 63.7 60.1
D3ALI . Alluvium
Smelter Hill " Cadmium 8 5.1 0.1 1.9 1.7 12 1.0
] ] Arsenic 8 5.3 0.5 1.9 1.7 1.3 1.3
E2ALI1 Mill Creek Alluvium -
Cadmium 8 2.0 0.0 1.0 0.6 1.1 0.6
] Arsenic 9 2.6 0.5 1.2 0.7 1.0 1.0
MW-207 | Old Works Alluvium -
Cadmium 9 2.0 0.0 1.2 0.7 1.5 0.6
East Arsenic 6 102 47.0 81.6 18.1 88.2 79.2
MW-210| Anaconda Alluvium -
Yard Cadmium 6 2.2 0.2 1.3 0.7 1.4 1.0
Arseni 6 61.6 40.9 49.8 8.5 47.6 49.1
IMw.211| Anaconda 1y ium me
Ponds Cadmium 5 2.0 1.1 1.5 0.3 1.5 1.5
MW- Anaconda Alluvi Arsenic 6 3.2 0.5 1.6 0.9 1.6 1.4
uvium
218D Ponds Cadmium 6 2.0 0.6 1.2 0.5 1.2 1.1
MW- Anaconda , Arsenic 6 45.8 31.6 38.8 48 37.6 38.5
Alluvium -
218s Ponds Cadmium 6 9.0 5.0 6.7 1.5 6.9 6.6
Arseni 6 3.1 0.5 20 0.9 2.0 1.7
Mw-219 | Anaconda |, m sene 1
Ponds Cadmium 6 2.0 0.1 1.3 0.6 1.4 Lo |
Arsenic 6 3.0 0.9 1.9 0.7 20 1.7
Mw.220{ Aneconda |\ iim , |
Ponds Cadmium 6 2.0 0.0 1.3 0.6 1.4 0.8
East Arsenic 5 125 473 64.6 30.2 49.3 59.6
MW-227 1 Anaconda Alluvium -
Yard Cadmium 5 2.0 0.1 0.7 0.7 0.2 0.3
. . Arsenic 5 3.6 14 25 0.9 2.1 23
MW.-233 | Mill Creek Alluvium -
Cadmium 5 2.0 0.0 0.9 0.7 1.1 0.5

All units in ug/L (micrograms per liter).
For values reported at less than the instrument detection limit, one-half of the reported value was used in the statistical evaluations.
Exceedances of the Preliminary Remedial Action Goals for arsenic (18.4g/L) and cadmium (S.g/L) are shown in bold.

Source: ESE 1996



TABLE 5-38

Average Sample Results from Non-Network Wells in the Smelter Hill Subarea

ARWW&S OU
) : T g AriﬁmeticAvemge _
Well L.D. : Location _ ' Zone Momtored-. Number of Arsenic T Cadmivm
| | Samples (ug/L) (/L)
: _ . Dissolved _ Dissolved
' D2-BR Repository Area Alluvium 2 T 417 21 I
MW-244 East Anaconda Yard Alluvium 1 7 <.01
MW-35 Anaconda Ponds Alluvium 3 41 <2 “
MW-36d Anaconda Ponds Alluvium 1 <] 03
MW-36s Anaconda Ponds - Alluvium 3 20 <4 _"
MW-37 Anaconda Ponds Alluvium 3 <3 <2 i
Mw-38 Anaconda Ponds Alluvium i <5 <5 |
{ Mw-39 Anaconda Ponds Alluvium 3 <3 <2 It
MW-55 Iron Ponds Area Alluvium 165 5123 16 t |
MW-56 Iron Ponds Area Alluvium 168 26901 10206 ¢
MW-57 Iron Ponds Area Alluvium 169 1873 12 t
MW.58 Iron Ponds Area Alluvium 168 62t 11 t
MW-63 Repository Area Alluvium 22 7 i |
MW-64 Repository Area Alluvium 22 3 2
MW-65 Repository Area Alluvium 23 5.4 1
MW-75 Anaconda Ponds Alluvium 3 34 259
MW-3 Repository Area Alluvium? 2 13 5 |
{ Mw-4 Repository Area Alluvium? 2 2 5 I
I MW-66 Lower Mill Creek Alluvium? 1 5 5 1
MW-66A Lower Mill Creek Alluvium? 6 2 0.1 it
MW-67 Repository Area Alluyium? 21 10 1 {
MW-68 Repository Area Alluvium? 23 59 1.3
MW-245s Smelter Hill Bedrock ] 1170 -
MW-247 East Anaconda Yard Bedrock 1 <l.1 -
MW-53 Iron Ponds Area Bedrock 150 3486 1t |
MW-54 Iron Ponds Area Bedrock 165 1868 39 t
MW-96 Stack Area Bedrock 3 2840 11.3
Mw-97 Stack Area Bedrock 2 230 87.5
| MW-97R Stack Area Bedrock 1 3300 29
IIEEED Stack Area Bedrock 2 480 461 1'
NGP-1 Smelter Hill Bedrock 2 171.5 0.06
I{ WGP-2 Smeiter Hill Bedrock 1 33 -=-
[ Mw-43 Anaconda Ponds Tailings 40 3489 27 t 1‘
IL_MW-73 AnacondaPonds | Tailings 2 1455 13.6 |

t = total metals analysis for arsenic and cadmium

--- = not analyzed

< = |less than instrument detection limit

ID = identification

©g/L = micrograms per liter




TABLE 5-39

Seep and Spring Sample Results for the Smelter Hill Subarea

ARWW&S OU

_Station

. Location

Date

: Sampled

Dissolved
Arsenic

(ug/L) -

SH-1 Walker Gulch .4Q'92 394.0
SH-2 Walker Gulch 4Q'92 917.0
SH-3 Walker Guich 4Q'92 393
SH-4 South Side of Smelter Hill 4Q'92 1450.0
SH-5 Southeast side of Smelter Hill 4Q'92 15.2
SHSN-1 Northeast Side of Smelter Hill 4Q'92 5.1
SHSS-1 Northeast Side of Smelter Hill 4Q'92 43
SP97-10 Aspen Hills 2Q'97 277.0
SP97-11 Aspen Hills 2Q'97 608.0
SP97-12 Aspen Hills 2Q'97 482.0
SP97-13 Aspen Hills 2Q97 374
SP97-14 Clear Creek 2Q'97 3.6
" SP97-15 | Clear Creek 2Q'97 5.7
| SP97-16 Clear Creek 2Q'97 1.1
" SP97-17 Upper Mill Creek 2Q'97 112.0
SP97-18 Upper Mill Creek 2Q'97 874
SP97-19 West of Naser Gulch 2Q'97 2.5
SP97-21 Clear Creek 2Q'97 147.0
SP97-22 Cabbage Gulch 2Q'97 223.0
SP97-23 Cabbage Guich 2Q'97 423
SP97-24 Aspen Hills 2Q'97 269.0
SP97-25 Aspen Hills 2Q'97 710.0
SP97-26 Upper Willow Creek 2Q'97 60.4
SP97-27 Upper Willow Creek 2Q'97 348
SP97-28 Upper Willow Creek 2Q'97 50.9
SP97-29 Upper Willow Creek 2Q'97 260.0
SP97-30 Upper Willow Creek 2Q'97 33.8
SP97-31 Upper Willow Creek 2Q97 74.8
SP97-32 Mount Haggin 2Q'97 73.1
SP97-33 | Mount Haggin 3Q97 %0 |
SP97-34 Mount Haggin 3Q97 42.9 “
SP97-35 Mount Haggin 3Q'97 29.3 I
SP97-36 Mount Haggin 3Q97 323
SP97-37 Mount Haggin 3Q'97 17.4
SP97-38 Mount Haggin 3Q'97 42.7
SP97-39 Upper Mill Creek 3Q'97 45.9 |
SP97-40 | Upper Mill Creek 3Q97 20.1 |
SP97-9 South Side of Smelter Hill 2Q'97 1990.0 |




TABLE 5-39 (Continued)

Seep and Spring Sample Results for the Smelter Hill Subarea
ARWW&S OU

Station. ‘deatiobn ‘ Sall)'::l:e il D/;‘Srsszlnvizd
- L | Samped - (ug)

[ ss-T-07 Aspen Hills 3Q'95 t
SS-T-08 Clear Creek 3Q95 t
SS-T-09 Clear Creek 3Q'95 t
SS-T-10 Clear Creek 3Q'95 . t
SS-T-13 Cabbage Gulch 3Q'95 129.0 t
SS-T-19 Cabbage Guich 4Q'96 57.0

[ SS-T-20 Cabbage Guich 4Q'96 94.0

[ ss-T-21 Cabbage Gulch 4Q'96 61.0
SS-T-22 Cabbage Gulch 4Q'96 52.0
SS-T-23 Cabbage Gulch 4Q'96 54.0
SS-T-24 Cabbage Gulch 4Q'96 46.0
SS-T-25 Cabbage Gulch 4Q'96 210.0 l
SS-T-26 Cabbage Gulch 4Q'96 36.0
SS-T-27 Cabbage Gulch 4Q'96 76.0
SS-T-30 Naser Guich 2Q'97 245.0
SS-T-31 Naser Guich 2Q'97 324.0
SS-T-32 Southest of Naser Gulch 2Q'97 146.0

[ SS-T-33  [South of Stack 2Q'97 708.0

|_L__ SS-T-34 South of Stack 20'97 777.0

t = total metals analysis
#g/L = micrograms per liter




TABLE 5-40

Statistical Summary of Metals in Regional Surface and Subsurface Soil

ARWW&S OU
oot | Samme, | Maximum | Minimum | Afimec | Geometric |
Arsenic 0-2 791 3,960 16 457 234
Cadmium | Inches 581 85.9 02 9.7 5.2
508 10,185 29 1308 632
707 1,910 9 252 137
510 6,890 32 721 425
Arsenic 2-10 388 | 2,440 - 2.3 237 122
Cadmium | Inches 325 126 0.2 49 24
354 18,133 6.2 509 156
370 1,550 6 88 40
354 3,500 28 339 200
Arsenic Greater 189 1,250 0.6 145 56 |
Cadmium | than10 175 32 0.2 2.4 0.8
inches
Copper 186 7,590 3.5 299 44
Lead 184 587 3.8 32 16
IZinc 186 _ 3850 | 184 242 92

Source: ESE 1996



TABLE 6-1

Exposure Parameters for the Residential Scenario

Anaconda Smelter Site HHRA
Symbol Units Definition = "Value Source
SL (mg arsenic/ risk-based screening level - -
kg soil)
TR (unitless) target risk - -
AT (days) averaging time Carcinogens = 25,550 EPA 1989a
. Noncarcinogens
RME = 10,950
CTE = 3,285
CF (kg/mg) conversion factor .000001 EPA 1989a
EF (days/year) exposure frequency 350 EPA 1989a
SF, (mg/kg-day)" oral slope factor for arsenic 1.5 EPA 1995b
IR g (mg/day) soil ingestion rate for children RME = 200 EPA 1993
CTE =100 EPA 1993
ED (years) exposure duration for children RME =6 EPA 1993
CTE=2 EPA 1993
BW, .4 (kg) average body weight for children 15 EPA 1989a
IR 4 (mg/day) soil ingestion rate for adults RME =100 EPA 1993
CTE =50 EPA 1993
ED_,. (years) exposure duration for adults RME =24 EPA 1993
CTE=7 EPA 1993
BW .. (kg) average body weight for adults 70 EPA 1989a
FS (unitless) fraction of soil ingested 0.45 Professional
Judgement
BAFs (unitless) bioavailability of soil 0.183 EPA 1995a
C (unitless) contribution of soil arsenic to 0.43 Calculated
arsenic in dust
FD (unitless) fraction of dust ingested 0.55 Professional
: Judgement
BAF, (unitless) bioavailability of interior dust 0.258 EPA 1995a
SL (mg arsenic/ risk-based screening level - -
kg soil)
TR (unitless) target risk - -
AT (days) averaging time 25550 EPA 1989a
BW (kg) body weight 70 EPA 1989a
EF (days/year) exposure frequency RME = 140 Site-specific
CTE=84 Site-specific
ED (year) exposure duration RME =30 EPA 1989a
CTE=9 EPA 1989a
IRs (mg/day) soil ingestion rate RME = 480 mg/day for 14 days, EPA 1993
100 mg/day for 126 days
CTE = 100 mg/day for 14 days, Professional
50 mg/day for 70 days Judgement
CFs (kg/mg) conversion factor for soil 0.000001 EPA 1989a




TABLE 6-1 (Continued)

Symbol Units Definition Value Source
SF, (mg/kg-day)" oral slope factor for arsenic 1.5 EPA 1995b
BAFs (unitless) bioavailability of soil 0.183 EPA 19952
IR (m*hour) inhalation rate 25 EPA 1989
SFi (mg/kg-day)" slope factor for inhalation 1S EPA 1995b
DL (kg/m’) dust loading factor RME = 1.5 x 107 kg/m’ for 14 days, Professional
2.2 x 10" kg/m’ for 126 days Judgement
CTE = 1.5 x 107 kg/m* for 14 days.
2.2 x 10'° kg/m’ for 70 days
ET (hours/day) exposure time 8 Site-specific
SL (mg arsenic/ risk-based screening level - -
kg soil)
TR (unitless) target risk - -
AT (days) averaging time Carcinogens = 25,550 EPA 1989a
Noncarcinogens
RME = 9,125
CTE = 2,555
BW (kg) body weight 70 EPA 1989a
EF (days/year) exposure frequency RME =250 EPA 1993
CTE =234 EPA 1993
ED (years) exposure duration RME =25 EPA 1989a
CTE=7 Professional
Judgement
IRs (mg/day) soil ingestion rate RME = 100 EPA 1993
CTE=50 EPA 1993
CFs (kg/mg) conversion factor for soil 0.000001 EPA 1989a
SF, (mg/kg-day)"! oral slope factor for arsenic 1.5 EPA 1995b
BAFs (unitless) bioavailability factor for soil 0.183 EPA 1995a
FS (unitless) fraction of soil ingested 0.45 Professional
Judgement
C (unitless) contribution of soil arsenic to 0.43 Calculated
arsenic in dust
FD (unitless) fraction of dust ingested 0.55 Professional
Judgement
BAF, (unitless) bioavailability of interior dust 0.258 EPA 1995a
SL (mg arsenic/L risk-based screening level - -
surface water)
TR (unitless) target risk - -
AT (days) averaging time Carcinogens = 25,550 EPA 1989a
Noncarcinogens = 2,920
BW (kg) body weight 27 EPA 198%b
EF (days/year) exposure frequency RME =40 Site-specific
CTE=10 Site-specific
ED (years) exposure duration 8 Site-specific
IRsw (ml/hour) surface water ingestion rate 25 Site-specific
CFsw (L/ml) conversion factor 0.001 EPA 1989a




TABLE 6-1 (Continued)

Symbol Units Definition Value Source
SF, (mg/kg-day)"* oral slope factor for arsenic 1.5 EPA 1995b
SA (cm?) skin surface area available for 10,500 EPA 1989b
contact )
PC (cmvhr) dermal permeability constant 0.001 EPA 1992
ET (hours/day) exposure time 2 Site-specific
CF (L/em?) volumetric conversion factor 0.001 EPA 1989a
SL (mg arsenic/kg risk-based screening level - - -
soil) )
TR (unitless) target risk - -
AT (days) averaging time 25550 EPA 1989a
BW (kg) body weight 70 EPA 1989a
EF (days/year) exposure frequency RME =26 Life Systems 1993
CTE=13 Life Systems 1993
ED (year) exposure duration RME =30 EPA 1989a
CTE=9 EPA 1989a
IRs (mg/day) soil ingestion rate RME = 100 Professional
CTE =50 Judgement
CFs (kg/mg) conversion factor for soil 0.000001 EPA 1989a
SF, (mg/kg-day)" oral slope factor for arsenic 1.5 EPA 1995b
BAFs (unitless) bioavailability of soil 0.183 EPA 1995a
IR (m’/hour) inhalation rate RME =25 EPA 1989b
CTE=13 EPA 1989b
SFi (mg/kg-day)” slope factor for inhalation 15 EPA 1995b
DL (kg/m’) dust loading factor 3.8x 107 ' Professional
Judgement
ET (hours/day) exposure time RME =5 Life Systems 1993
CTE=2 Life Systems 1993




TABLE 6-2

Exposure Variables for the Old Works/East Anaconda Development Area

Medium Pathway Pafameter Dirt-Bike Rider Commercial Worker
CTE RME CTE RME

All General Body Weight (kg) 70* 70* 70* 70*
All General Exposure Duration (ED)(yr) 9 30 7¢ 25¢
All General Averaging time (noncancer) (days) EF x ED* EF x ED* EF x ED" EF x ED*
All General Averaging time (cancer) (days) 25550 25550* 25550° 25550*
Tailings, soils Ingestion Intake rate (mg/day) 50° " 100° 2541 501
Tailings, soils Ingestion Exposure frequency (EF) (days/year) 13¢ 26° 250°¢ 250°
Waste piles, hillside flues Ingestion Ingestion rate (mg/event) 50¢ 100° - -
Waste piles, hillside flues Ingestion Exposure frequency (EF) (events/year) 13¢ 26° - -
Waste piles, hillside flues PM10 Inhalation Inhalation rate (cubic meters/hour) 0.8° 2.5° . -
Waste piles, hillside flues PM10 Inhalation Exposure time (hours/day) 2 5 . -
Drinking water Ingestion Ingestion rate (L/day) - - 0.5¢ 1.0 (c)
Drinking water Ingestion Exposure frequency (days/year) - - 250°¢ 250 (¢)

*Default value recommended in EPA 1989a
®Default value recommended in EPA 1989b
*Default value recommended in EPA 1991a
9Value based on professional judgment

“Based on responses 1o survey of activity patterns of residents in Anaconda

fTotal intake from soil plus dust. Assumed to be 50% soil, 50% dust




TABLE 6-3

RME Exposure Variables Used to Calculate
Arsenic Screening Levels for Trespassers

Symbol Units Deﬁniﬁon " Value. Source

SL mg arsenic/ risk-based screening level to be calculated -
kg soil
TR (unitless) target risk Cancer: 1E-04 to | E-06 EPA 1991a
Noncancer: 1

AT days averaging time 25550 EPA 1989%9a
BW kg body weight 70 EPA 1989a
EF days/year exposure frequency 26 Life Systems 1993
ED year exposure duration 30 EPA 1989a
IR, meg/visit soil ingestion rate 50 Griffin, 1998
CF kg/mg conversion factor for soil 1E-06 EPA 1989a
SF, (mg/kg-day)’ oral slope factor for arsenic 1.5 EPA 1998

RFD, mg/kg-day arsenic oral reference dose 3.0E-04 EPA 1998

BAF, (unitless) arsenic bioavailability factor 0.183 EPA 1995a

in soil
kg=kilogram

mg=milligram




TABLE 6-4

Risk-based Screening Levels for Arsenic for the Anaconda Smelter NPL Site

_Soil Surface Water
Screening Level A ] - .- . .
Based on Risk Residential Agricultural Commercial Recreational Dirt Recreational
Scenario (mg/kg) - Scenario (mg/kg) Worker Scenario Biker Scenario Youth/Swimmer
' (mg/kg) (mg/kg) (mg/L)
Carcinogenic Risk RME CTE RME CTE RME CTE RME CTE RME CTE
1.00E-07 0.3 1.85 1 10 1.33 102 2.32 53.5 0.002 0.008
1.00E-06 2.97 18.5 10 100.4 13.3 101.5 232 535.5 0.02 0.081
1.00E-05 29.7 185.2 100.3 1003 133 - 1015 2323 5355 0.2 0.81
1.00E-04 297 1852 1003 10038 1331 10155 2323 53551 2 8.1
1.00E-03 2970 18516 10033 100385 13307 101546 23231 535517 20.2 81
Noncarcinogenic Risk RME CTE RME CTE RME CTE RME CTE RME CTE
Hazard Quotient = 1 573 1071 NC NC 2139 4570 NC NC 1.04 4,16

NC = not calculated. Risk-based screening levels for these exposure scenarios are based on inhalation and ingestion exposures. A reference concentration for arsenic for inhalation is not available:
screening levels based on noncarcinogenic effects can therefore not be calculated for these exposure scenarios.




TABLE 6-5

Risk-based Screening Levels for Arsenic for the
Old Works/East Anaconda Development Area

Screening Level Based " Ground W'a‘t'exi"3 L Commercial Worker Dirt-Bike Rider
on Risk (commercial scenario) . Scenario (mg/kg) Scenario (mg/kg)
(mg/L). -
Carcinogenic Risk RME CTE RME CTE RME CTE
1E-06 0.15 1 (a) 7 14 270
1E-05 1.5 11 34 620 140 2700
1E-04 15 110 890 6800 1400 27000
1E-03 150 1100 9500 68000 14000 270000
Screening Level
Based on Non-
carcinogenic
Effects (HI = 1)* 29 58 1700 3500 5600 22000

*The risk from the “background”

level of 40 mg/kg in dust exceeds a risk level of 1E




TABLE 6-6

Risk-Based Screening Levels for Arsenic for the Trespasser Scenario

ARWW&S OU
Screening Level Based on Risk | Trespasser Scenario
(unitless) - (mg/kg)

Carcinogenic Risk - ‘ RME
1E-04 16,706
1E-05 ' 1,670

1E-06 167
Systemic Risk ‘ RME
1 32,219




TABLE 6-7

Concentration of COCs in Wastes and Mixed Wastes and Soils

Mean Mean -
Arsenic . Cadmiam

L (mekg) | (mp/kg)

Ore Processing Wastes

Opportunity Tailings Ponds 210 49 1,930 384 1,340
Anaconda Tailings Ponds 152 7.6 2,186 418 2,131
Main Slag Pile 1,978 22.8 6,271 2,044 26,598
West Stack Course Slag 1,870 39.6 21,600 1,470 19,400
West Stack Fine Slag 5,500 5209 11,600 3,250 68,000
Yellow Ditch 216 3.5 462 213 445
E:igl(r)z?‘d Fill at Blue NR NR NR NR . NR
Willow Creek SST 319 3.2 3,467 471 7942
South Lime Ditch 124 1.8 1,445 99.7 869
Triangle Wastes 717 54 1,665 287 491
Red Sands 1,390 33 3,350 540 4,460
Heap Roast Slag 841 - NR 5,950 450 6,840
Mixed Wastes and Soil -

g:;‘“’bed Area of Smelter 1,142 21.4 2,862 544 2,817
failroad yard in East 1,220 NR 7,170 833 8,440
pper Works Structural 735 NR 7,500 386 5,540
ower Works Structural 1,060 NR 4,560 453 810
East Anaconda Yards 376 9.9 1,771 405 NR
?:i’“:;mks Flood Plain 1,290 NR 2,336 457 970

[BlueLagoon | o | 42 ) 2527 | 84 a8 |

— e
Source: Anaconda Regional Water, Waste, & Soils Baseline Ecological Risk Assessment, October 1997

NR = Not Reported
mg/kg = milligrams per kilogram




TABLE 6-8

Concentrations of COCs in Contaminated Soils

" Mean Mean Mean
Cadmium Copper Lead
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Contaminated Soils Wastes I
Mean 548 8.9 1284 281 710
Standard Deviation 369 ] 10.2 1400 198 625
Range 123 - 1340 1-46 170 - 5060 63 - 700 126 - 2160

Source: Anaconda Regional Water, Waste, & Soils Baseline Ecological Risk Assessment, October 1997




TABLE 6-9

Regional Background Soil Metal Concentrations (mg/kg) for Montana Communities

II " Arsenic | Cadmium Copper Lead Zinc “
Sample Size 19 19 12 19 13
Geometric Mean 9.3 0.9 224 35.7 66.1
Geometric Standard Deviation .2.88 2.64 1.5 4.1 1.3
Lower 95% Confidence Limit 5.6 0.5 17.2 18.1 56
Upper 95% Confidence Limit 15.5 1.4 29.1 70.4 78

Source: Anaconda Regional Water, Waste, & Soils Baseline Ecological Risk Assessment, October 1997
mg/kg = milligrams per kilogram



TABLE 6-10

Soils Effects Concentrations'’ (i.e., Phytotoxicity Values)

pH<6.5
High 315 20 750 250 240
Low 136 5.1 236 94 196
pH >6.5
High 315 40 1636 250 500
Low 224 8.6 1062 179 379

lee—seaa
'Low phytotoxicity values were derived from the terrestrial NRDA (RCG/Hagler, Bailly 1995), and used in the

Phase I Screening Level Ecological Assessment (CDM Federal 1994c).

High phytotoxicity values were derived from either the State investigation (RCG/Hagler, Bailly 1995) or the East

Helena studies (CH2M Hill 1987a & b).
Source: Anaconda Regional Water, Waste, & Soils Baseline Ecological Risk Assessment, October 1997



TABLE 6-11

Land Area Within the Phytotoxicity Zones'

Zone 1 Zone 2 Zone 3 Zone 4
Subarea - Total o e — — — — ,
' Acreage - ' - Percent | Percent . Percent Percent
, ' Acreage of Total Acreage of Total Acreage of Total Acreage of Total

Smelter Hill & 5,372 5,320 99 5,320 99 5,335 99 1,710 32
Surrounding Areas
Stucky Ridge 3,605 3,605 100 2,748 76 865 24 0 0
North Hills 10,814 9,395 87 6,091 56 506 5 0 0 l
East Hills 2,149 2,104 98 791 37 3 <1 0 0
South Hills 8,095 8,063 99 5,335 66 4,729 58 308 4
Northemn Lowland Area 6,618 6,256 95 5,401 82 1,268 19 0 0
Southern Lowland Area 7,173 5917 82 5,419 76 2,254 31 70 1

(1
Areas Adjacent to l
Waste Management 6,812 6,089 89 5,895 87 3,733 55 67 1
Areas :
Total Acreages for All 50,638 46,749 92 37,000 73 18,693 37 2,155 4
Subareas . . _
Land Outside the 186,808 93,153 50 36,963 20 8,957 5 288 <l
Subareas ]

1Zone 1: at least one exceedence of the low phytotoxic criteria for As, Cd, Cu, or Pb
Zone 2: at least one exceedence of the high phytotoxic criteria for As, Cd, Cu, or Pb
Zone 3: area exceeds the low phytotoxic criteria for As, Cd, Cu, and Pb
Zone 4: area exceeds the high phytotoxic criteria for As, Cd, Cu, and Pb
Source: Anaconda Regional Water, Waste, & Soils Baseline Ecological Risk Assessment, October 1997



Table 6-12

Number of Samples Exceeding the White-tailed Deer Forage NOAELs and LOAELs

Number of Forage Samples (and percent of total) Where the
 Concentration of at Least One of the COCs Exceeded the NOAEL and

Subarea . LOAEL'

' Total: | <NOAEL - | >NOAEL and <LOAEL | >LOAEL
Smelter Hill and 20 16 (80) 4 (20) 2(10)
Surrounding Areas '

North Hills 20 16 (80) 4 (20) 4 (20)
East Hills 10 7(70) 3 (30) 1(10)
South Hills 10 9 (90) 1 (10) 10 (10) "
Northern Lowland Area 10 6 (60) 4 (40) 2 (20)
Southern Lowland Area 20 12 (60) 8 (40) 4 (20)
Areas Adjacent to Waste 65 38 (58) 27 (42) 17 (26)
Management Areas

L TOTALS 155 1 %7) 51(33) 31(20)

' Forage COC concentrations between the NOAEL and the LOAEL are referred to as presenting a “potential” risk.
Concentrations greater than the LOAEL are referred to as presenting a “likely” risk.
Source: Anaconda Regional Water, Waste, & Soils Baseline Ecological Risk Assessment, October 1997



Table 6-13

Exceedances of Wildlife Drinking Water Effects Concentrations at the Anaconda Smelter Site'

Water : . Receptor  NOAEL - LOAEL | Risk Level’ "
Body/ Station® | - - . (ug/l)
Creeks
South Cabbage Guich/ As 311 Deer Mice 210 -630 Potential
Opportunity | CG-1and 2 Red Fox 120 - 240 Likely
Willow Creek/ As 148 Red Fox 120 - 240 Potential
WC-12
Seeps and Springs
Smelter Hill SH-1 As | 394 Deer Mice 210 - 630 Potential
Red Fox 120 - 240 Likely
SH-2 As 917 Deer Mice 210 - 630 Likely
Red Fox 120 - 240 Likely
SH-4 As 1450 Deer Mice 210-630 Likely
Red Fox 120 - 240 Likely
T-7 As 583 Deer Mice 210 - 630 Potential
Red Fox 120 - 240 Likely
Nazar Gulch/ NG- As 330 Deer Mice 210 - 630 Potential
ol Red Fox 120 - 240 Likely
Nazar Gulch/ NG- As 367 Deer Mice 210-630 - Potential
02 Red Fox 120 - 240 Likely
Slag Gulch/ As 718 Deer Mice 210 - 630 Likely ]'
SG-01 ‘ Red Fox 120 - 240 Likely
Slag Guich/ As 384 Deer Mice 210 - 630 Potential
5G-02 Red Fox 120 - 240 Likely
SP97-9 As 1990 White-tailed 1,890 - 5,760 Potential
Deer
Deer Mice 210 - 630 Likely
Red Fox 120 - 240 Likely
I SP97-10 As 277 Deer Mice 210 - 630 Potential
» Red Fox 120 - 240 Likely
SP97-11 As 608 Deer Mice 210 - 630 Potential
Red Fox 120 - 240 Likely
SP97-12 As 482 Deer Mice 210 - 630 Potential
Red Fox 120 - 240 Likely
II sP97-21 As 147 Red Fox 120 - 240 Potential
SP97-24 As 269 Deer Mice 210 -630 Potential
Red Fox 120 - 240 Likely "
SP97-25 As 710 Deer Mice 210 - 630 Likely |
Red Fox 120 - 240 Likely |l




Table 6-13 (Continued)

Exceedances of Wildlife Drinking Water Effects Concentrations at the Anaconda Smelter Site'

Subarea Water coc Result |- Receptor NOAEL - LOAEL | Risk LeveP?
Body/ Station (ug/L) . __{up/l)
South Hills T-13 As 414 Deer Mice 210-630 Potential
Red Fox . 120 - 240 Likely

T-25 As 210 Red Fox 120 - 240 Potential
SP97-22 As 233 Deer Mice 210-630 Potential i
Red Fox 120 - 240 Potential
SP97-29 As 260 Deer Mice 210-630 Potential -
Red Fox 120 - 240 Likely
Ditches and Ponds
Southern Blue Lagoon/ BL- Cu 17,450 Deer Mice 890 - 2,630 Likely
Lowland 03 and BL-04
Blue Lagoon/ Cu 226,000 White-tailed 18,790 - 46,970 Likely
wQ-007 Deer
Deer Mice 890 - 2,630 Likely
Red Fox 69,410- 101,180 Likely
American 38,570 - 71,430 Likely
Robin
Kestrel 46.960 - 86,960 Likely

! These are the only exceedances of drinking water ECs observed in the Anaconda Smelter surface water data base. See text for
an explanation about how the surface water data were used, and Appendix | for a listing of all surface water data.

2 COC concentrations between the NOAEL and the LOAEL are referred to as presenting a “potential” risk.
Concentrations greater than the LOAEL are referred to as presenting a “likely” risk.

Source: Anaconda Regional Water, Waste, & Soils Baseline Ecological Risk Assessment, October 1997



Receptor

White-
tailed Deer

Home Range/
Duration

482A/1.0Y

Table 6-14

Wildlife Risk Summary for Drinking Water and Forage -
Locations at the ARWWS OU Having Potential Toxicological Effects

Media

Drinking
Water

COC'(NOAEL
Exceeded)

Copper

“Toxicological

Effect (Endpoint)

Location of Potential Toxicological Effects at the
. ARWWS QU

Growth

Southern Lowlands - Blue Lagoon (WQ-007) |

Forage

Arsenic

Lowered body
weight

Smelter Hill - VA17,21

North Hills - VA2A

Northermn Lowlands - VAL

East Hills - VA1S

South Hills - VAl6

Southemn Lowlands - VA13A, 14

Adjacent to WMAs - VA4, 6,7, 8A,9, 11, SN

Cadmium

Reproduction

North Hills - VA2A
Northern Lowlands - VA1
Adjacent to WMASs - VA4, 8A, 9, SN

Copper

Reproduction

Smelter Hill - VA21

North Hills - VA2A

East Hills - VA1S

Southern Lowlands - VAI13A, 14
Adjacent to WMAs - VA4,6,7,9, 11, SN

Lead

Reproduction

Southern Lowlands - VA14

Zinc

Growth

Southern Lowlands - VA14

Northem Lowlands - VA1
Adjacent to WMASs - VASA, 9, 11, SN

Deer
Mouse

0.27A4/1.0Y

Drinking
Water

Arsenic

Reproduction

T-7, NG-01, NG-02, SG-01, SG-02, SP97-9, SP97-
10, SP97-11, SP97-12, SP97-24, SP97-25)

South Hills - Seeps and Springs (T-13, SP97-22,
SP97-29)

Smelter Hill - Seeps and Springs (SH-1, SH-2, SH-4,
South Hills - Cabbage Gulch (CG-1,2)

Copper

Reduced lifespan

Southern Lowlands - Blue Lagoon (BL-03, BL-04,
wWQ-007)

Red Fox

J881A/1.0Y

Drinking
Water

Arsenic

Reproduction

Smelter Hill - Seeps and Springs (SH-1, SH-2, SH-4,
T-7, NG-01, NG-02, SG-01, SG-02, SP97-9, SP97-
10, SP97-11, SP97-12, SP97-21, SP97-24, SP97-25)
South Hills - Seeps and Springs (T-13, T-25, SP97-
22, SP97-29)

South Hills - Cabbage Gulch (CG-1)

Southem Lowlands - Willow Creek (WC-12)

Copper

Reproduction

Southemn Lowlands - Blue Lagoon (WQ-007) “

Robin

0.62A/0.75Y

Drinking
Water

Copper

Growth

Southem Lowlands - Blue Lagoon (WQ-007)

Kestrel

499A/1.0Y

Drinking | Copper Growth
Water

" Source: Anaconda Regional Water, Waste, & Soils Baseline Ecological Risk Assessment, October 1997

Southem Lowlands - Blue Lagoon (WQ-007) “

——



TABLLE 6-15 :
Summary of Potential Risks to Aguatic Receptors at the ARWWS OU from Exposure of COCs in Surface Water and Sediment

) \\'a(cr(('ulum_n FfTects _' Direct Eaposure and Food Chain F(fects
Identification of a [dentsfication of a Identification of a ‘ Identification of a Identification of a ldentification of a Identitication of
Potential Risk from Potentsal Risk from Potential Risk from Total Potential Risk from Potential Risk from Potcntial Risk fiom Impacts o Macio-
‘Total Recoverable inssolved Metals in | Recoverable Cu in Surface Inssolved Ct) in Surface COCs in Sediment COUs in Sediment Invertehrates from
Metals in Surface Water Surface Water Water Based on WER for Water Based on WER for Based on the Based on the LOALL | Exposures to Metaly
. ) ) ) v CuU NOAEL
Warm Reach | ) . As ) ]
Sprngs Reach 2 Cu As ) .
Cireek : - B . - !
Reach 3 Pb Co | N N As, Cu, Pb, Zn As No
Reach 4 Cu ) _ . N As. Cu '
Reach $ Cu, Pb CuZn| ) ) Cuw | ) ‘ Yes
Reach 6 b Cu Cu Cu
Muli Reach | ¢d Cd, Cu _Cd Cd
Creck Reach 2 Cu Co Cu Cu . Cu Y _ ‘ No
Reach 3 Cu Cu Cu Cu _ Cu
Reach 4 Cu, Pb Cu Cu B Yes
Cabbage Gulch As, Cu Cu As AS
Willow Reach 1 |
Creek Reach 2 ! Cu I'b Cd. Cu d. Cu Yes
Reach ) i Cd
Keach 4 Cu. Ph Cu,/n Cu Cu Cu Cu Yes
ost Reach |
Creel Rueach 2 : Cu ‘
Reach 3 l [
Reach 4
Rcach § v - _ ‘“
Other North Drain | . A5 CGd.Cu
Habuat Pond | Decant Duich : As, Cd, Cu_Pb, Zn As.Cd, Cu, Pb, Zn
Pond 2 Decant Iich Zn Zn As, Cg Cu. Pb, Zn As, Cd. Cu. Pb, Zn
Ponds ()-2) Cu,Cd, Zn Cu.Zn Cu, Zn Cu, 7Zn
S Lime Ditch
South'Ditch Cu
Cormbined Ditch
Od Lame Ditch
Yellow Duch Cu Cu
Gardiner Dich I'b Cu Pb

~ Shaded arcas indicate No Data
Source Anaconda Regronal Water, Waste, & Souls Baschine Fenlogical Kink Assesstnent, October 1997



TABLE 8-1

COMPARISON OF ALTERNATIVES - HIGH ARSENIC SOILS

 ALTERNATIVES

and Permanence

EVALUATION : - : - e ‘ — - -
CRITERIA No Further Action _Soil Cover Reclamation - Levels I, I1 Partial Reclamation ]I
Overall Protection of Low Moderate Moderate Moderate in reclaimed areas
Human Health and the

Environment

Compliance with ARARs Not compliant Compliant Compliant Compliant in reclaimed areas
Long Term Effectiveness None High Moderate Moderate in reclaimed areas |f

Reduction of Toxicity,

No reduction in toxicity,

Moderate reduction

Moderate reduction in

Moderate reduction in

Mobility, and Volume mobility or volume of in mobility mobility mobility within reclaimed
waste areas
Short Term Effectiveness Low Moderate Moderate Moderate

Implementability

No implementation
required

Easy to implement

Easy to implement

Easy to implement

Total Acres/ Cost*

e = A — ]
*Present Worth Cost for Capital Cost Plus

Opportunity Ponds $11,000 356 / $29,279,000 356/ $3,011,000 45/ $832,000
North Opportunity $11,000 162 /$14,476,000 162/ $1,638,000 59/ $3,497,000

Old Works/Stucky Ridge $27,000 80/ $7,985,000 80/%1,111,000 24/ 81,125,000
Smelter Hill $11,000 520 / $40,421,000 520/ $4,074,000 20/$4,294,000

m




TABLE 8-2

COMPARISON OF ALTERNATIVES - SPARSELY VEGETATED SOILS

e —

and Permanence

ALTERNATIVE j]

EVALUATION CRITERIA - -
No Further Action Reclamation -Levels 1, 11 Partial Reclamation - Level I,
_ 11

QOverall Protection of Human Low Moderate Moderate in reclaimed areas I
Health and the Environment
Compliance with ARARs Not éompliant Compliant -Compliant in reclaimed areas
Long Term Effectiveness None Moderate

Moderate

|

Reduction of Toxicity, Mobility,
and Volume

No reduction in toxicity, mobility
or volume of waste

Moderate reduction in mobility

Moderate reduction in mobility in
reclaimed areas

*Present Worth Cost for Capital Cost plus O&M

Short Term Effectiveness Low Moderate Moderate B
Implementability No implementation required Easy to implement Easy to implement
Total Acres / Cost*
Opportunity Ponds $22,000 491/ $3,665,000 475/ $5,033,000
North Opportunity $11,000 870/ $10,835,000 425/$6,732,000
South Opportunity $11,000 342/ $2,758,000 200/ $2,228,000
Old Works/Stucky Ridge $70,000 4949 / $29,676,000 1270/ $16,973,000
Smelter Hill $11,000 5466/ 316,264,000 1470/ $15,082,000




TABLE 8-3

COMPARISON OF ALTERNATIVES OPPORTUNITY PONDS, CELL A, MAIN GRANULATED SLAG,
DISTURBED AREA AND ANACONDA PONDS WASTE AREAS*

EVALUATION
CRITERIA

No Furthe;

Soil Cover

Reclamation-

Partial Reclamation

| Levelll  ____ ISoilCover .1
Moderate in Moderate Low

Reclamat_ion/

Rock Amendment

Removal

" ALTERNATIVE | , ' ' “

Overall Protection of Low Moderate Moderate High

Human Health and the reclaimed areas

Environment

Compliance with Not compliant Compliant, may be | Compliant, may be | Compliant, may be | Compliant, may be } Not compliant Compliant

ARARs designated WMA designated WMA | designated WMA designated WMA

Long Term None High Moderate Moderate in High Low High

Effectiveness reclaimed areas

and Permanence

Reduction of Toxicity, | No reduction in Moderate reduction | Moderate reduction | Moderate reduction | Moderate reduction | None Elimination of volume,

Mobility, and Volume | toxicity, mobility | in mobility in mobility in mobility in in mobility toxicity, and mobility
or volume of reclaimed areas
waste

Short Term Low Moderate Moderate Moderate Moderate Moderate High

Effectiveness

Implementability No Easy to implement Easy to implement | Easy to implement Easy to implement |} Easy to implement | Easy to implement ﬂ‘ '
implementation
required

Total Acres / Cost***

Opportunity Ponds $26,000 | 2508 / $110,894,000 | 2508 / $62,787,000 | 362 **/ $54,018,000 | 2508 / $87,253,000 | 2508 / $64,633,000 146.0 mcy / $893,981,000

Cell A $11,000 N/A N/A N/A N/A 198 / $6,706,000 6.2 mcy / $62,917,000

Main Granulated Slag $11,000 N/A N/A N/A N/A 88/$3,147,000 | 30.24 mcy / $228,117,000

Disturbed Area $11,000 522/ $40,885,000 522/ $5,852,000 110/ $4,541,000 N/A N/A| 983,470cy /$17,459,000
|___Anaconda Ponds | L 5173700001 _ 176/5$1,428.000 1 449/%23.480.0001 449/$13.912.000 |

“Thc waste areas for the ARWW&S OU are separated into two groups for the comparison of alternatives. The Opportunity Ponds, Opportunity Ponds - Cell A, Main Granulated Slag, Disturbed Area and Anaconda

Ponds waste arcas are compared in one table with alternatives for the remaining waste areas, South Lime Ditch, Triangle Waste, Warm Springs Creek Stream Side Tailings, Willow Creek SST, Yellow Ditch, Blue
Lagoon and East Yard Wastes compared in another table.
** Includes rock cover on 2,146 acres

***Present Worth Cost for Capital Cost plus O&M




TABLE 8-4

COMPARISON OF ALTERNATIVES - REMAINING WASTE AREAS*

o ALTERNATIVE ' = -

No Further Action | Capping Soil Cover = | Reclamation - Partial | Remoyal Partial
. R Bk N ch | Levet ik | Reclamadon-: .| - 0 Removal

EVALUATION
CRITERIA

Overall Protection None High

Moderate Modcrate Moderate in High High in affected areas
of Human Health reclaimed areas
and the Environment
Compliance with Not compliant Compliant Compliant Combliant Compliant in Compliant Compliant in affected
ARARs reclaimed areas areas
Long Term None High High Moderate : Moderate in High High in affected areas
Effectiveness reclaimed areas
and Permanence
Reduction of No reduction in High reduction in Moderate reduction | Moderate reduction | Moderate reduction | High, complete elimination | High, elimination of “
Toxicity, Mobility, toxicity, mobility or | mobility in mobility in mobility in reclaimed arcas | of waste waste in affected areas
and Volume volume of waste
Short Term Low Moderate Moderate Moderate Moderate Moderate Moderate
Effectiveness
Implementability No implementation | Easy to implement Easy to implement | Easy to implement | Easy to implement | Easy to implement Easy to implement
required
Total Acres / Cost®*®
South Lime Ditch $11,000 196/ $25,330,000 196 /$17,243,00 196/ $6,330,000 N/A 1.9 mcy / $30,913,000 423,000 cy / $9,631,000
Triangle Waste $21,000 N/A| 300/$25479,000 300/ §8,387,000 86 /3685,000 1.6 mcy / $23,786,000 N/A
Warm Springs Creck $11,000 1/$394,000 N/A 1/$280,000 N/A 1,400 cy / $95,000 N/A
SST
Willow Creek SST $11,000 65 /$9,643,000 N/A 65 /32,360,000 N/A 185,500 cy /83,189,000 96,200 cy / $1,706,000
Yellow Ditch $11,000 10/$1646,000 10/$1,184,000 10/ $502,000 N/A 140,000 cy / $5,699,000 N/A
Blue Lagoon $11,000 N/A N/A N/A N/A 84,000 cy /$3,911,000 5,100 cy / $811,000
| EauYad | 511000 1 R6/S125150001  R/$990000 NAL Al 45

*The waste arcas for the ARWW&S OU are separated into two groups for the comparison of alternatives. The Opportunity Ponds, Opportunity Ponds - Cell A, Main Granulated Slag, Disturbed Area
and Anaconda Ponds waste arcas are compared in one table with alternatives for the remaining waste areas, South Lime Ditch, Triangle Waste, Warm Springs Creck Strcam Side Tailings, Willow
Creek SST, Yellow Ditch, Blue Lagoon and East Yard Wastes compared in another table.

**Present Worth Cost for Capital Cost plus O&M



TABLE 8-5

COMPARISON OF ALTERNATIVES - GROUND WATER

, . ALTERNATIVE |
EVALUATION CRITERIA | No Further Action ‘Extraction Wells - Slurry Wall
Overall Protection of Human | High if aquifer underlies a designated High High
Heaith and the Environment WMA
Compliance with ARARs Compliant if underlies WMA Compliant at WMA boundary Compliant at WMA A “
Long Term Effectiveness None Moderate Moderate “

and Permanence

Reduction of Toxicity,

No reduction in toxicity, mobility or

Reduction in toxicity, mobility and

Reduction in toxicity, mobility and

Mobility, and Volume volume of waste volume (concentration) of volume (concentration) of
contaminants contaminants ‘
Short Term Effectiveness High Moderate Moderate

Implementability

No implementation required

Easy to implement

Easy to implement

*Present Worth Cost for Capital Cost plus O&M

Cost*
Opportunity Ponds $202,000 $7,270,000 $8,636,000
South Opportunity $153,000 N/A N/A
Old Works/Stucky Ridge $172,000 $9,828,000 $7,197,000 !
Smelter Hill - Alluvial $305,000 $18,196,000 N/A "
Smelter Hill - Bedrock $305,000 $2,858,000 N/A




TABLE 8-6

COMPARISON OF ALTERNATIVES - SURFACE WATER

EVALUATION CRITERIA

' ALTERNATIVE

No Further Action

High

Pump and Treat Oxidation/
Precipitation

| Exchange
—frchume
H

Pump and Treat Ion

Wetlands

and Permanence

Overall Protection of Human None igh Moderate
Health and the Environment

Compliance with ARARs Not compliant Compliant Compliant Compliant
Long Term Effectiveness None High High Moderate

Reduction of Toxicity,
|| Mobility, and Volume

No reduction in toxicity,
mobility or volume of
waste

Reduction in toxicity, mobility
and volume (concentration) of
contaminants. Arsenic may pose
a problem

Reduction in toxicity,
mobility and volume
(concentration) of
contaminants. Arsenic may
pose a problem

Reduction in toxicity,
mobility and volume
(concentration) of
contaminants. Arsenic
may pose problem

Short Term Effectiveness

Low

High

High

Moderate

Implementability

No implementation

Easy to implement

Easy to implement

Easy to implement

*Present Worth Cost for Capital Cost plus O&M

required
Cost*
Yellow Ditch $119,000 N/A N/A N/A
Cabbage Gulch $120,000 $6,077,000 Iﬂ__A_= $2,617,000 H




SUMMARY OF REMEDIAL COSTS FOR AREAS OF CONCERN AT THE ARWW&S OU

TABM™-)

0
SUBAREA AREA OF CONCERN Furtber | Action: Natoral | Soil Cover . Miciod Reclamation | Removal |  Fartisl Toul Costs
Actl Mini Maxi

High Arsenic Soils $1,069.000 $1,292,000 $1,069,000 $1,292,000
North Sparsely Vegetated Soils $9.091.000 $9,560,000 $9,094,000 $9.560,000
Opportunity Warm Springs Creck SST $85,000 $85,000 $85,000
Subarea Total $10,245.000 $10,937,000
High Arsenic Soils $1,896,000 $2,304,000 $1,896,000 $2,304,000
Sparsely Vegetated Soils $2,298,000 $2,751,000 $2.298,000 $2,751,000
Opportunity Ponds $45,144,000 $18,362,000 $54,384,000 $18,362,000 $54,384,000
Opportunity | Cell A $5,142,000 51,965,000 $5,553,000 $1,965,000 $5.553,000
Ponds South Lime Ditch $4,341,000 $1,948,000 $5.499.000 $1.948,000 $5,499,000
Triangle Waste Area $6,427,000 $3.379.000 $7,587,000 $3.379.000 $7,587,000
Groundwater $202,000 $202,000 $202,000

Subarea Total $30.050,000 $78,280,000 §
tHigh Arsenic Soils $845,000 $986,000 $845,000 $986,000
Old Works/ Sparscly Vegetated Soils $18,823,000 | 522,782,000 $18,823,000 $22,782,000
Stucky Ridge | Groundwater $172,000 $172,000 $172,000
Subarea Total $19.840,000 $23.940,000
Iligh Arsenic Soils $2,674,.000 $3,162,000 $2,674,000 S3.l62,000
Sparscly Vegetated Soils $10,587.000 $12,646,000 $10,587.000 $12,646,000
Anaconda Ponds $11.401,000 $6.790,000 $15,170,000 $6.790,000 $15,170,000
Disturbed Area $12,318,000 $4,041,000 $5,170,000 $4,041,000 $12,318,000
Smelter Hill East Anaconda Yards $11,000 $11.000 $11,000
Main Granulated Slag $11,000 $11,000 $11,000
Giroundwater - Bedrock $305,000 $305.000 $305,000

Groundwater - Alluvial $305.000 $305,000 $305.,000 ll
Cabbape Gulch Surface Water $120,000 $120.000 $120.000
Subarca Total $24,844,000 $44.048,000
Sparsely Vegetated Soils $1.753,000 $2,109.000 $1,753,000 $2.109.000

Blue Lagoon $800,000 $800,000 $800,000 J{

Willow Creek SST $1,660,000 $1,660,000 $! .660,0904“
?f)"’)“',‘:numly Yellow Ditch $509.000 $509.000 $509.000
Groundwater $153,000 $153,000 $153.000
Yellow Ditch Surface Water $119,000 $119,000 $119,000
Subarea Total $4,994,000 $5,350,000

LOTAL CONSTS* 389973000 | $162.555.000 |

* Iresent Worth Cost for Capital Cost plus O&M




FIGURES



MAP

Contact Region 8

Figure 1-1
Site Location Map
Anaconda Regional Water, Waste, and Soils
Operable Unit, Anaconda Smelter NPL Site
Anaconda, Montana



_Map Fila Nama: rod-figt-2_lyt

Old Works/St
Subarea

idge

North Opportunity Wa

== == Subarea Boundary

Subarea

48

Smelter Hill
Subarea A
' \
/ ) !
/;:" / ‘
=~ South Opportunity l
P Subarea / SCALE 1:160000
.' 10000 0 5000 10000
» )
FEET
y \

CDM FEDER AL PROGEAMS G ORPORATHON

A Subsdiary of Comp Dreasee 8 MoKes inc

ARWW&S OU ROD
September 1998

Subarea Boundaries
Anaconda Regional Water, Waste, and Soils Operable Unit
Anaconda Smelter NPL Site

Anaconda, Montana )
Figure 1-2

Date: 23-SEP-1988




. -

Stream/Creek

AN S\%?“:‘ :
S o *
S i
N a5 @&
Wy $ /
- g
GI" NN
b4 -=. f
\)‘-\ ¢ St
i ,D.T, A _
: \\ . -‘-
/ \\ | ;
~ ‘
: : Willow C oY
f / ut Lb
SCALE 1:122000
8000 0 4000 8000
o . |
' % FEET
I s I —— . . B
. Perennial Streams at the .
CDM ' Anaconda Regional Water, Waste, and Soils Operable Unit
A Anaconda Smelter NPL Site
ARWWASQUROD Anaconda, Montana .
Q:,,Y::,s,%mb ’ Figure 5-1

Oste: 23-SEP-1998
Man Fila Nama-: rnd-fing.1 vt




MAP

Contact Region 8

Figure 5-2
Existing Current Land Uses
Within the
Anaconda Regional Water, Waste, and Soils
Operable Unit, Anaconda Smelter NPL Site
Anaconda, Montana



' Kriged Arsenic Concentration
equal (o or greater than 1000
: mg/kg

4 Note: The color shaded areas depicted
on this map are based upon 70 acre
grid cells.

N — e na—
L
portunity,
\. - 4 T e
|
0 SCALE 1:88000
5000 0 2500 5000
| DR |
FEET

CDM FEIE R AL PROCEOAAS CORPOR N HON

A Sutsedigry of Caemp Drasser & McKes inc
ARWW&S OU ROD
September 1998

Kriging Map Depicting High Arsenic Soils
Anaconda Regional Water, Waste, and Soils Operable Unit
Anaconda Smelter NPL Site

Anaconda, Montana .
Figure 6-1

Date: 24-SEP-1998
Map File Name: rod-fig6-1_Iyt




Y SN

‘a ree,

7500

[ 4 St M St
At yranes
. Rovee Mrzaem Roxch Newd,

Surtan s W oater thncam Rey n
An ot neem

Sucarwitn o
Imermuent Sueam

O hev/Pranage Line

vy~ T — —

SCALF t.80000
0 2300 3000 ?%00

FEE!

CDM.... . ..

2 Sty o t s Ot § W00 b
ARWWAS Ot Ry

Surface Water (Stream Reach) Areas of Concern for the
Anaconda Regional Water. Waste, and Soils Operable Unit
Anaconda Smelter NPL Site
Anaconda, Montana

Figure 6-2

Segrravies (4

ki
Tl 2 N




: WASTE MATERIAL

LRES DECISION DIAGRAM

ANACONDA REGIONAL WATER, WASTE & SOILS OPERABLE UNIT

A. REMEDIAL ALTERNATIVE BECISION

WASTE MATER
v

Al

L 4
NSIDE W#ASTE
MANAGEMENT AREA [WMA)

S ARSEN'C CONCENTRATION &—

v
CLTSOE ~ASTE
MANAGEMEN" ARZA [#MA)

14
WRAT S LAND LSEY

ABOVE ACTION LEVEL? — *- Y
; vES & NG CPEN SPACE/RES DENT.AL RES DENTIAL
CAN ARSENIC ACTION “EVEL __vfS ":c‘[‘;g:ﬁf‘/ EPet
MET “~ROUGH Til _AGE? ) '
3 VET "HROLGH TiL-A SPECIAL USE IR
, FLNCT'ON SUCH
i aS "RALS QR
' ~ISTORIC AREA”
) !
i
|
—_— — —_— ,— e e — —_— e —— e —_— —_— — — —— —— — —
1
l !
i
8. REMEDIAL i NO ' ¥es
ACTION . ¢ v .
i ~ R[EMOVE & CCNSOLIDATE ~ CGVERSOIL {A1, A2)
. L NTO WMA -~ R0cK SNt
: - FOR REMAINING SOIL
1

4
- COVERSOIL (A1, A2)"
- HIGH NTENSITY IN-SITU (£1)°
- MOOERATE NTENSITY IN-SITU (D2)°

v
~ COVERSOIL /A1, A2)°

SELECT SPECIFIC ALTERNATIVE THROUGH:
1. DATA SVALUATION
2,

OATA GAP DETERMINATION. COLLECTION, NTERPRETATICN

3. COMPARING COSTSS TO THE REMEDIAL ACT ON CBJECTWVES/CTALS

XEY OATA INCLUDE:

SLOPE ANGLE AND ASPECT
SOIL ROCK CONTENT

COC THICKNESS

SOIL NUTRIENT/FERTILITY
SOIL TEXTURE

SCIL PH AND ABA
ZQUIPMENT USE PROBLEMS

L 2 I I I |

¢ BCSSIBLE AUTIRANATLES, APPICOR-ATINEGSS 2EPENCS LPCN “~E
2 TTANATNE'S ABLITY T WEDT TeD ACME DAL aCT.ON SB.ICTVESICAl:

FIGURE

93—

cnm Federal

3

ARWWES Jo 2=l
3297Ie3ER -

SATD 3717735 sFsAN i-

Programs




\ StreamVCreek
Intermittent Stream
== ™ Subarea Boundary

Opportunity P Puint of Compliance

O pportuni Ads Boundary

z Toe Waste .l l , !
\\ Toe drajnage

> Waste Management
Area

Monitoring Well
r ”
SCALE 1:61000
e oy /,,," 3000 0 1500 3000
) - : o T —
v, 40 7 2 | G . FEET
-
o Waste Management Areas and Associated Groundwater Point of Compliance
c DM ' for the Opportunity Ponds Subarea
W L ORE e Anaconda Smelter NPL Site
ARWW&S OU ROD Anaconda, Montana X
September 1998 Figure 9-2

Date: 24-SEP-1588

) Map File Name: rod-fig8-2_lyt







\ )
. 7
‘ T SueamfCrech
, . . / Intermittent Sucam
’ T T Suharea Boundary
'r S—— Point of Compliance
; Boundary

Wactc Management
Arca

Other Waste Arcas

' Monitoring Well

- ~— . - - ( . Yord Slag -
2T L E S -
e e M SCALE 1:25000
Y . ~* Anaconda Ponis 1500 0 750 1500
' . ( Emgl ’\ o N B N
¢ L . ty - .;’».,_:»,,, e FEET

Waste Management Areas and Associated Groundwater Point of Compliance
CDM L for the Old Works/Stucky Ridge Subarea
e e L Anaconda Smelter NPL Site
s oD Anaconda, Montana Figure 9-4

Oete: 24-SEP 1998
_Map File Name: rod-1in9-4_ivt




CONTAMINATED SOILS

A. REMEDIAL ALTERNATIVE DECTSION

FIGURE 9-5

LRES DECISION DIAGRAM

ANACONDA REGIONAL WATER, WASTE & SOILS OPERABLE UNIT

‘_"—"J SJRFACE SCIL_CONCENTRATIONS IXCEED THE ~UMAN =EZAL = ARSEN'C ISK-JASED ACI'ON &V

: I
UNKNCWN NQ l

~E€S

i CATA COLLECT:ON
REQUIRED

!

!

{ 3ARREN/SPARSELY VEG. SOIWS |

+

'S THERE A PATHWAY
FOR RELEASE OF COCs
TO SURFACE WATER?

NG

OEFINE AND SCORE RECONNAISSANCE
OR REMEDIATION UNIT {(RU})

(3
— Y8 . REVEDWL

ACTION
REQUIRED

+
ARE SURFACE WATER
CONTROLS N -PLACE

~iGH ARSIN:C

14

CETERMINE COMBINE!

AND vEGETATION

AND ASSESS MOI:
2

¢

>115, WONITORING

OR NO ACTCN
CEPENCING TN

SC.S

'«’.1’.

= MONITORING

STEEP SLOPES (F1. 2. F3)°

SELECT SPECIFIC ALTERNATVE THROUCH
1. DATA EVALUATION

2. DATA GAP OETERMINATION,

3. COMPARING COSTS "2

COLLEC™ DV, N7I200£7aT ON
‘-E ITMEZ AL ACTON CB.ECTVES/GOALS

KEY DATA INCLUOE:

SLOPE ANGLE AND ASPECT
SOIL ROCK CONTENT

CQC THICKNESS

SOIL NUTRIENT /FERTILTY
SOIL TEXTURE

SOIL PH AND ABA
EQUIPMENT USE PROBLEMS

[ I T T B I

=GR NTENSITY iN=SiTU (E1)°

THRESHOLD VALUE FOR VEGETATION = S5 POiNTS  OR DESIGNEQ? NG ~A i
THRESHOLD VALUE FOR EROSION = 45 PONTS MODIFYNG CRITER-A !
YES .
¢ PY 'S RECLAMATION
THRESHOLDS MET THRESHOLOS NOT MET NO PART OF SURFACE
L WATER PLAN?
¢ v i NO__ g YES
COMBINED SCORE >115 COMBINED SCORE ! A
RESULTS N MONITORING BETWEEN 90 - 115 L S USE_SURFACE
OR NO ACTION RESULTS ‘N POTENTAIL WATER PLAN
(ASSESS MODIFYING CRITERIA)  REMEDIAL ACTION
I
v
B. REMEDIAL ACTION !
v
COULD COMBINEO SCORE
MEET 115 IN REASONABLE
AMOUNT OF TIME? ¢
+
c YES NG + ACTION REQUIRED
NO IS PLANT COMMUNITY NO ACTION ¢ -
MONITORING ¢——— vES S THERE A CIRCUMSTANCE ~HAT
ENHANCEMENT REQUIRED? AT THIS’S‘I:MSE = J0ULD PRECLUOE AN ACT'ON? N
ves (DPS) ‘€5 _AND USE (CPS). “ISTORIC. £TC.°)
INO
ARE WEEDS LIKELY HINOERING
PLANT COMMUNITY ™ .
LA vc%o UNI OEVEL(LF;MEN ’ . COVER SOIL A1, A2)
$ 1 - VECETATION iMPROVEMENT (91)°
. . - .OW NTENSITY :N=SITU (C1)"
- VEGETATION IMPROVEMENT (B1) - VEGETATION iMPROVEMENT (B1) . UODERATE NTENSIY N-SITU {D1. 32)*

ZCVER SOL A 2
OW O NTENTS 77 o~
MODERATE NTEINTS 7™

=CH NTENTSI™Y N-T 7

c n M Federal Programs

+ AS ASSESSED 3Y TICHNICAL ZVALUATION “EAM
* P0SSIBLE ALTERINATWES: APPROPRIATENESS DEPENDS UPCN THE

ARWWAS Su IZISC
SESTEMBER “338

ALTIRNATIVE'S ABLTY 7O MEET THE REMEDIAL ACTICN OBJECT VES/CCal

SATE

g

3/°7/38 LRa4N




i
e
' N S
: 10000
Y - i W
R e 8 — —— — R _j_l— ~ ._.,i
Ground Water (Plumes) Arcas Exceeding the Remedial Action Goal
CDM. ... .o vt v Anaconda Regional Water, Waste. and Soils Operable Unit
@ ety 0 o v § e Anaconda Smelter NPL Site
el A Anaconda, Montana Figure 9-6

| iteard
_—iew




-~ - 8-
- . - H
T T . I
LT § N N — e
- . ] R aith Ol o | o )
. .'HP"‘ N, IR STEYE I 3P, ) Int ticat S
\ 1 ¢/HP-° ¢ * TgiTes Ty D ' casusen Di.m
' . R-106: ( I o
) 13 Suberca Boundary
\ 108
\ % 3 W ) i . I @ Araic Pure
) - _ R
\ SIL e O SSA17
‘\~ ry 1 1111 ;" _; ' ‘¢7Monimrin8 weu
£l - | iy - =t T (}/HP"! B I
. v . : B i s
pring
’ II "\) l(f lr : N ¢4ﬂp‘5 , ‘é
P : Y !
. DW-S0716 “1

: - 2000
o - BN W s |

o AN
v FEET

o " N\l
..'. ’ : ;’
Z ! @SS e . .
9 & DW-50-57 ! ; R N . N %]
. [ o R \ SCALE 1:36000
‘ h 0 1000 2000

Yellow Ditch and South Opportunity
c DM : Alluvial Aquifer Plume Area
PO AL RGO e ey Anaconda Smelter NPL Site
Anaconda, Montana Figure 9-7

A Nty f Lo [Dasume & M Koe yn
ARWW&S OU ROD
September 1998




Sticam
Raitroad
Ycliow Ditch

Cadmium, Coppcr.
and Zinc¢ Ground
Water Pluine

Approximate Limits

of Cadmium, Copper,

and Zinc Ground
Water Plume

Fan Matcnal

Water

FAN MATERIAL
(OUTWASH)

' Moniloring Well

R : ‘ Sampling Statron

\\ .
/ SCALE 1:7000

Yelow

Ditch N 500 0 250 500
v E oW -
' FEET

Blue Lagoon Ground Water Contamination Area

CDM O R e gt el 1 Anaconda Smelter NPL Site
mwwis"c')'ifi'c'fo'“"" : Anaconda, Montana .
. Figure 9-8

Scptember 1998

Oete: 23 SFP. 1998
Map Fils Name: rod-'ias-a_l\n




Stream/River
.l ! .
Intenniticnt Sueum

Duches/Dhainage Line

1210 I8 lnch Cove

O Inch Cover

18 to 24 Inch ARTS

]

SCALE 1:7000

A
? \

23 500 0 250 500
\ % . \ - Em s —
reek NI
a e \ e
W -

Old Works Remediabon Arcas
CDM Anaconda Smiclter NPL Site

et e At ' Anaconda, Montana
ARMMWAS OL ROD

Seplomber 1% Figure 9-9




APPENDIX A
Identification and Description of
Applicable or Relevant and Appropriate Requirements
Anaconda Smelter Superfund Site,

Regional Water, Waste, and Soils Operable Unit

September 1998



TABLE OF CONTENTS
SECTION PAGE
INTRODUCTION .. .. i i e e et ettt et et e e A-l
TYPES OF ARARS . ..ot i i e et et ettt e A-l
L CONTAMINANT SPECIFICARARS ...ttt i A-3
A. Federal and State Groundwater ARARs ............................. A-3
B. Federal and State Surface Water ARARs ............................ A-S
C. Federal and State Air Quality ARARS ............... ... ... ..o ... A-7
II. LOCATION SPECIFICREQUIREMENTS . ... ... ... ... ... . it A-7
A. National Historic Preservation Act .................... ... ......... A-8
B. Archaeological and Historic Preservation Act . ........................ A-8
C. Historic Sites, Buildings and Antiquities Act ......................... A-8
D. Fish and Wildlife Coordination Act .. ............ ... ... ...0ivuien... A-8
E. Endangered Species Act .. ........ ... i e A-9
F. Floodplain Management Regulations and Executive Order .............. A-9
G. Protectionof Wetlands . ........... ... . .. . . A-9
H. Montana Floodplain and Flood way Management Act and Regulations . . ... A-9
I Montana Natural Streambed and Land Preservation Act and Regulations .. A-12
J. Migratory Bird Treaty Act . ... .. .. i i A-13
K. Bald Eagle Protection Act ............ .. ... i, A-13
L. Resource Conservation and Recovery Act................ .. ... ..... A-13
M. Montana Solid Waste Management Act ............................ A-13
N. American Indian Religious Freedom Act ............... ... ... .. ... A-13
0. Native American Graves and Repatration Act .. ...................... A-13
I1. ACTION SPECIFICREQUIREMENTS . . ... ... ... i A-14
A. Federal and State Water Requirements ............................. A-14
B. Federal and State RCRA Subtitle C Requirements . ................... A-16
C. Federal and State RCRA Subtitle D and Solid Waste Requirements ...... A-18
D. Surface Mining Control And Reclamation Act Requirements ........... A-20
E. Montana Strip and Underground Mine Reclamation Act Requirements . ... A-20
F. AirRequirements ......... ... ... i i A-23
G. Air Quality Requirements ............ P A-23
H. Noxious Weeds . .........ciuniiitiiiii it A-24
IV.  ToBeConsidered Requirements ................ ... i, A-24
V. Other Laws .. ...t i e i i e e A-24
A. OtherFederal Laws . ........... ..., A-25
B. OtherState Laws .. ........... .ttt A-25



INTRODUCTION

Section 121(d) of CERCLA, 42 U.S.C. § 9621(d), the National Oil and Hazardous
Substances Pollution Contingency Plan (the “NCP”), 40 CFR Part 300 (1990), and guidance and
policy issued by the Environmental Protection Agency (EPA) require that remedial actions under
CERCLA comply with substantive provisions of applicable or relevant and appropriate
standards, requirements, criteria, or limitations (ARARs) from State of Montana and federal
environmental laws and State facility siting laws during and at the completion of the remedial
action. These requirements are threshold standards that any selected remedy must meet, unless
an ARAR waiver is invoked.

This document identifies final ARARs for the activities to be conducted under the
Anaconda Regional Water, Waste, and Soils Operable Unit (ARWW&S OU) remedial action.
The following ARARS or groups of related ARARSs are each identified by a statutory or
regulatory citation, followed by a brief explanation of the ARAR and how and to what extent the
ARAR is expected to apply to the activities to be conducted under this remedial action.

Substantive provisions of the requirements listed below are identified as ARARs pursuant
to 40 CFR § 300.400. ARARs that are within the scope of this remedial action must be attained
during and at the completion of the remedial action.! No permits are anticipated for the remedial
action for the ARWW&S OU in accordance with Section 121(e) of CERCLA.

TYPES OF ARARs

ARARSs are either “applicable” or “relevant and appropriate.” Both types of requirements
are mandatory under CERCLA and the NCP.> Applicable requirements are those cleanup
standards, standards of control, and other substantive requirements, criteria or limitations
promulgated under federal environmental or state environmental and facility siting laws that
specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or
other circumstance found at a CERCLA site. Only those state standards that are identified by a
state in a timely manner and that are more stringent than federal requirements may be applicable.’

Relevant and appropriate requirements are those cleanup standards, standards of control,
and other substantive 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 at a CERCLA site, address problems or situations sufficiently similar to those

! 40 CFR Section 300.435(b)(2); Preamble to the National Oil and Hazardous Substances Pollution
Contingency Plan, 55 Fed. Reg. 8755-8757 (March 8, 1990).

2 CERCLA § 121(d)(2XA), 42 U.S.C. § 6921(d)(2)(a). See also, 40 CFR § 300.430(H(1)(i)(A).

3 40 CFR § 300.5.



encountered at the CERCLA site that their use is well suited to the particular site. Only those
state standards that are identified in a timely manner and are more stringent than federal
requirements may be relevant and appropriate.*

The determination that a requirement is relevant and appropriate is a two-step process:
(1) determination if a requirement is relevant and (2) determination if a requirement is <
appropriate. In general, this involves a comparison of a number of site-specific factors, including
an examination of the purpose of the requirement and the purpose of the proposed CERCLA
action; the medium and substances regulated by the requirement and the proposed requirement;
the actions or activities regulated by the requirement and the remedial action; and the potential
use of resources addressed in the requirement and the remedial action. When the analysis results
in a determination that a requirement is both relevant and appropriate, such a requirement must
be complied with to the same degree as if it were applicable.’®

ARARSs are contaminant, location, or action specific. Contaminant specific requirements
address chemical or physical characteristics of compounds or substances on sites. These values
establish acceptable amounts or concentrations of chemicals which may be found in or
discharged to the ambient environment.

Location specific requirements are restrictions placed upon the concentrations of
hazardous substances or the conduct of cleanup activities because they are in specific locations.
Location specific ARARSs relate to the geographical or physical positions of sites, rather than to
the nature of contaminants at sites.

Action specific requirements are usually technology based or activity based requirements
or limitations on actions taken with respect to hazardous substances, pollutants or contaminants.
A given cleanup activity will trigger an action specific requirement. Such requirements do not
themselves determine the cleanup alternative, but define how chosen cleanup methods should be
performed.

Many requirements listed as ARARs are promulgated as identical or near identical
requirements in both federal and state law, usually pursuant to delegated environmental programs
administered by EPA and the state. The Preamble to the NCP provides that such a situation
results in citation to the state provision and treatment of the provision as a federal requirement.

Also contained in this list are policies, guidance or other sources of information which are
“to be considered” in the selection of the remedy and implementation of the record of decision
(ROD). Although not enforceable requirements, these documents are important sources of
information which EPA and the State of Montana Department of Environmental Quality
(MDEQ) may consider during selection of the remedy, especially in regard to the evaluation of

4

40 CFR § 300.5.

> CERCLA Compliance with Other Laws Manual, Vol. I, OSWER Directive 9234.1-01, August 8,

1988, p. 1-11.
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public health and environmental risks; or which will be referred to, as appropriate, in selecting
and developing cleanup actions.®

This Appendix constitutes EPA's and MDEQ’s formal identification and detailed
description of ARARs for the implementation of the remedial action at the Anaconda Smelter
NPL Site, Anaconda Regional Water, Waste & Soils Operable Unit. Final ARARs will be set
forth as performance standards for any and all remedial design or remedial action work plans.

I. CONTAMINANT SPECIFIC ARARs
A, Federal and State Groundwater ARARSs.

Groundwater ARARs are must be met throughout the ARWW&S OU. Compliance with
groundwater ARARs in waste management areas will generally be measured at the edge of each
area.

i. State of Montana requirements.

a. ARM § 17.30.1002 and -1003 (all applicable).

ARM § 17.30.1002 provides that groundwater is classified I through IV based on its present and
future most beneficial uses, and states that groundwater is to be classified according to actual
quality or use, whichever places the groundwater in a higher class. Class I is the highest quality
class; class IV the lowest. Based upon its specific conductance, groundwater throughout the
entire ARWW&S OU is considered Class I groundwater.

ARM § 17.30.1003 sets the standards for the different classes of groundwater. Concentrations of
dissolved substances in Class I or II groundwater may not exceed the human health standards
listed in department Circular WQB-7.” These levels are listed below for the primary
contaminants of concern. Levels that are more stringent than the MCL or MCLG identified in
the federal portion of the ARARSs are set out in boldface type.

6 40 CFR Section 300.400(g)(3); 40 CFR Section 300.415(i); Preamble to the NCP, 55 Fed. Reg.
8744-8746 (March 8, 1990).

! Montana Department of Environmental Quality, Water Quality Division, Circular WOB-7,
Montana Numeric Water Quality Standards (December 3, 1995).
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Contaminant WOB-7 Standard*

Arsenic 18 ug/L
Beryllium 4 ug/L
Cadmium Sug/L
Copper 1,000 .g/L
Lead 15 ug/L
Zinc 5,000 ng/L

*WQB-7 standards for metals and arsenic in ground water are based on the dissolved portion of the sample.

ARM § 17.30.1003 requires that concentrations of other dissolved or suspended substances must
not exceed levels that render the waters harmful, detrimental or injurious to public health.
Maximum allowable concentrations of these substances also must not exceed acute or chronic
problem levels that would adversely affect existing or designated beneficial uses of groundwater
of that classification. -

b. ARM § 17.30.1011 (applicable).

This section provides that any groundwater whose existing quality is higher than the standard for
its classification must be maintained at that high quality in accordance with MCA § 75-5-303.

An additional concern with respect to ARARs for groundwater is the impact of groundwater
upon surface water. If significant loadings of contaminants from groundwater sources to Warm
Springs Creek, Mill Creek and Willow Creek contribute to the inability of the stream to meet B-1
class standards, then alternatives to alleviate such groundwater loading must be evaluated and, if
appropriate, implemented. Groundwater in certain areas may have to be remediated to levels
more stringent than the groundwater classification standards in order to achieve the standards for
affected surface water. See Compliance with Federal Water Quality Criteria, OSWER
Publication 9234.2-09/FS (June 1990) (“Where the ground water flows naturally into the surface
water, the ground-water remediation should be designed'so that the receiving surface-water body
will be able to meet any ambient water-quality standards (such as State WQSs or FWQC) that
may be ARARs for the surface water.”) '

ii. Federal requirements.

Safe Drinking Water Act, 42 U.S.C. § 300f, et seq., National Primary

and Secondary Drinking Water Regulations, 40 CFR Parts 141 and 142 (relevant and
appropriate). The National Primary and Secondary Drinking Water Regulations (40 CFR Parts

141 and 143) establish maximum contaminant levels (MCLs) for chemicals in drinking water
distributed in public water systems. These are enforceable in Montana under the Public Water
Safety Act, MCA § 75-6-101, et seq., and ARM § 17.30.204. Safe Drinking Water Act MCLs
are not applicable to the ARWW&S remedial action because the contaminated portions of the
aquifers found within the ARWW&S OU are currently not a source for public water supplies.
There is no known public use of groundwater underlying or coming into contact with
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contaminants from the ARWW&S OU. These standards may be applicable in the future should
EPA detect an exceedance at a public water outlet.

These drinking water standards are relevant and appropriate, however, because groundwater in
the area is a potential source of drinking water. Since Warm Springs Creek, Mill Creek and
Willow Creek are potential sources of drinking water, these standards are relevant and
appropriate for these surface waters as well.

The determination that the drinking water standards are relevant and appropriate for portions of
the ARWW&S OU remedial action is fully supported by the regulations and guidance. The
Preamble to the NCP clearly states that the MCLs are relevant and appropriate for groundwater
that is a current or potential source of drinking water. See 55 Fed. Reg. 8750, March 8, 1990, and
40 CFR § 300.430(e)(2)(i1)(B). MCLs developed under the Safe Drinking Water Act generally
are ARARs for current or potential drinking water sources. See, EPA Guidance On Remedial
Action For Contaminated Groundwater at Superfund Sites, OSWER Dir. #9283.1-2, December
1988.

In addition, maximum contaminant level goals (MCLGs) may also be relevant and appropriate in
certain site-specific situations. See 55 Fed. Reg. 8750-8752. MCLGs are health-based goals
which are established at levels at which no-known or anticipated adverse effects on the health of
persons occur and which allow an adequate margin of safety. According to the NCP, MCLGs
that are set at levels above zero must be attained by remedial actions for ground or surface waters
that are current or potential sources of drinking water, where the MCLGs are relevant and
appropriate under the circumstances of the release. Where the MCLG for a contaminant has been
set at a level of zero, the MCL promulgated for that contaminant must be attained by the remedial
actions.

The MCLGs and MCLs for contaminants of concern are:

Contaminant MCL (mg/L) MCLG (mg/L)
Arsenic 0.05° none

Beryllium none” 004"
Cadmium .005° .005"*

Copper 1.3™ 1.3°

Lead 015" 0"

* 40 CFR § 141.62(b)

** 40 CFR § 141.51(c) no MCL, does specify BAT to be applied
*** 40 CFR § 141.51(b)

****40 CFR § 141.80(b)-this is an action level, not a true MCL



B. Federal and State Surface Water ARARs.

1. State of Montana Surface Water Quality Requirements, Montana
Water Quality Act, MCA 8§ 75-5-101, et seq.. and implementin lations (applicable).

General. The Clean Water Act, 33 U.S.C. § 1251, et seq., provides the authority for each state to
adopt water quality standards (40 CFR Part 131) designed to protect beneficial uses of each water
body and requires each state to designate uses for each water body. The Montana Water Quality
Act, MCA § 75-5-101, et seq., establishes requirements for restoring and maintaining the quality
of surface and groundwaters. The State has the authority to adopt water quality standards
designed to protect beneficial uses of each water body and to designate uses for each water body.
Montana's regulations classify State waters according to quality, place restrictions on the
discharge of pollutants to State waters, and prohibit degradation of State waters. Pursuant to this
authority and the criteria established by Montana surface water quality regulations, ARM §
17.30.601, et seq., Montana has established the Water-Use Classification system. Under ARM §
17.30.607, tributaries to Clark Fork River, including Warms Springs Creek, Mill Creek, Willow
Creek, Lost Creek, and the Mill Willow Bypass have been classified “B-1.” Ditches and certain
other bodies of surface water must also meet these requirements.® Certain of the B-1 standards,
codified at ARM § 17.30.623, as well as Montana's nondegradation requirements, are presented
below.

a. ARM § 17.30.623 (applicable). Waters classified B-1 are, after
conventional treatment, suitable for drinking, culinary and food processing purposes. These
waters are also suitable for bathing, swimming and recreation, growth and propagation of
salmonid fishes and associated aquatic life, waterfowl and furbearers, and use for agricultural and
industrial purposes. This section provides also that concentrations of carcinogenic,
bioconcentrating, toxic or harmful parameters which would remain in water after conventional
water treatment may not exceed standards set forth in department circular WQB-7. WQB-7
provides that “whenever both Aquatic Life Standards and Human Health Standards exist for the
same analyte, the more restrictive of these values will be used as the numeric Surface Water
Quality Standard.” For the primary Contaminants of Concern the Circular WQB-7 standards are
listed below. :

As provided under ARM § 17.30.602(25), “‘surface waters' means any waters on the earth's
surface, including but not limited to, streams, lakes, ponds, and reservoirs; and irrigation and
drainage systems discharging directly into a stream, lake, pond, reservoir or other surface water.
Water bodies used solely for treating, transporting or impounding pollutants shall not be
considered surface water.”
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Contaminant WOB-7 Standard

Arsenic 18 ng/L
Cadmium 1.1 g/’
Copper 12 pg/L’
Iron 300 ng/L
Lead 3.2 ug/ll’
Zinc 110 pg/L’

"Chronic Aquatic Life Standard based on 100 mg/L hardness.

The B-1 classification standards at ARM § 17.30.623 also include the following criteria: 1)
dissolved oxygen concentration must not be reduced below the levels given in department
circular WQB-7; 2) hydrogen ion concentration (pH) must be maintained within the range of 6.5
to 8.5; 3) the maximum allowable increase above naturally occurring turbidity is 5
nephelometric turbidity units; 4) temperature increases must be kept within prescribed limits; 5)
no increases above naturally occurring concentrations of sediment, settleable solids, oils, floating
solids, which will or are 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
wildlife are allowed; 5) True color must be kept within specified limits.

b. ARM § 17.30.637 (applicable). Provides that surface waters

must be free of substances attributable to industrial practices or other discharges that will: (a)
settle to form objectionable sludge deposits or emulsions beneath the surface of the water or
upon adjoining shorelines; (b) create floating debris, scum, a visible oil film (or be present in
concentrations at or in excess of 10 milligrams per liter) or globules of grease or other floating
materials; (c) 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 harmful to human, animal, plant or aquatic life; (e) create
conditions which produce undesirable aquatic life.

ARM § 17.30.637 also states that no waste may be discharged and no activities conducted which,
either along or in combination with other waste activities, will cause violation of surface water
quality standards; provided a short term exemption from a surface water quality standard may be
authorized by the department under-certain conditions.

c. ARM § 17.30.70S (applicable). Existing and anticipated uses of

surface water and water quality necessary to support those uses must be maintained and
protected.

2. Federal Surface Water Quality Requirements, Clean Water Act. 33
U.S.C. §§ 1251, et seq. (applicable). As provided under Section 303 of the Clean Water Act, 33
U.S.C. § 1313, the State of Montana has promulgated water quality standards. See the discussion
above under State surface water quality requirements.




C. Federal and State Air Quality ARARs.

1. National Ambient Air Quality Standards, 40 CFR 8 50.6 (PM-10); 40

CFR § 50.12 (lead) (applicable). These provisions establish standards for PM-10 and lead
emissions to air. (Corresponding state standards are found at ARM § 17.8.222 (lead) and ARM §
17.8.223 (PM-10).) :

2 Montana Ambient Air Quali

220, and -.223 (applicable).

a. ARM § 17.8.206. This provision establishes sampling, data
collection and analytical requirements to ensure compliance with ambient air quality standards.

b. ARM § 17.8.222, Lead emissions to ambient air shall not exceed a
ninety (90) day average of 1.5 micrograms per cubic liter of air.

c. ARM § 17.8.220. Settled particulate matter shall not exceed a
thirty (30) day average of 10 grams per square meter.

d. ARM § 17.8.223. PM-10 concentrations in ambient air shall not
exceed a 24 hour average of 150 micrograms per cubic meter of air and an annual average of 50
micrograms per cubic meter of air.

IL LOCATION SPECIFIC REQUIREMENTS

The statutes and regulations set forth below relate to solid waste, floodplains, floodways,
streambeds, and the preservation of certain cultural, historic, natural or other national resources
located in certain areas which may be adversely affected by the ARWW&S OU remedial action.

A. National Historic Preservation Act, 16 U.S.C. § 470, 40 CFR § 6.301(b), 36
CFR Part 800 (NHPA) (applicable). This statute and implementing regulations require Federal

agencies to take into account the effect of this response action upon any district, site, building,
structure, or object that is included in or eligible for the Register of Historic Places. Compliance
with NHPA requirements will be attained through the Regional Historic Preservation Plan as
implemented pursuant to agreements entered into with EPA and Anaconda/Deer Lodge.

B. Archaeological and Historic Preservation Act, 16 U.S.C. § 469, 40 CFR
6.301(c) (applicable). This statute and implementing regulations establish requirements for the

evaluation and preservation of historical and archaeological data, which may be destroyed
through alteration of terrain as a result of a Federal construction project or a federally licensed
activity or program. This requires EPA or the PRP to survey the site for covered scientific,
prehistorical or archaeological artifacts. The results of this survey will be reflected in the
Administrative Record. Preservation of appropriate data concerning the artifacts is hereby
identified as an ARAR requirement, to be completed during the implementation of the remedial
action.
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§6. 310(a) (applicable). This statute and implementing regulations requlre federal agencnes to
consider the existence and location of land marks on the National Registry of National Land-
marks and to avoid undesirable impacts on such landmarks.

6.302(g) ( pplicable). This statute and implementing regulatlons require that Federal agencies
or federally funded projects ensure that any modification of any stream or other water body
affected by any action authorized or funded by the Federal agency provides for adequate
protection of fish and wildlife resources. Compliance with this ARAR requires EPA to consult
with the U.S. Fish and Wildlife Service and the Montana Department of Fish, Wildlife, and
Parks. Further consultation will occur during remedial design and remedial action.

E. Endangered Species Act, 16 U.S.C. § 1531, 40 CFR § 6.302(h). S0 CFR Parts
17 and 402 (applicable). This statute and implementing regulations provide that federal
activities not jeopardize the continued existence of any threatened or endangered species. As
part of on-going site investigations, ARCO completed a report, Wetlands and
Threatened/Endangered Species Inventory with Determination of Effective Wetland Area
(May 1994), which noted that the following threatened or endangered animal species are present
in the Anaconda area: bald eagles and peregrine falcons. Additionally, the Montana Natural
Heritage Program data base indicates that Preble's shrew has been observed on site. The remedy
selection process, including the Feasibility Study, should identify whether the proposed remedial
actions will impact threatened and/or endangered species and/or their habitat, and what
avoidance or mitigative measures are necessary in Section 1.0, Statutory Determinations, of the
Decision Summary of the ROD.

F. Floodplain Management, 40 CFR § 6.302(b), and Executive Order No. 11988
(applicable). These require that actions be taken to avoid, to the extent possible, adverse effects

associated with direct or indirect development of a floodplain, or to minimize adverse impacts if
no practicable alternative exists.

G. Protection of Wetlands, 40 CFR Part 6, Appendix A, Executive Order No.
11990 (applicable). This ARAR requires Federal agencies and the PRP to avoid, to the extent

possible, the adverse impacts associated with the destruction or loss of wetlands and to avoid
support of new construction in wetlands if a practicable alternative exists. Wetlands are defined
as those areas that are inundated or saturated by groundwater or surface water at a frequency and
duration sufficient to support, and that under normal circumstances do support, a prevalence of
vegetation typically adapted for life in saturated soil conditions. Compliance with this ARAR
will be achieved through consultation with the U.S. Fish and Wildlife Service and the U.S. Corp
of Engineers, to determine the existence and category of wetlands present at the site, and any
avoidance or mitigation and replacement which may be necessary. As part of on-going site
investigations, ARCO completed a report, Wetlands and Threatened/Endangered Species
Inventory with Determination of Effective Wetland Area (May 1994). A total of 10,714
acres were positively identified as jurisdictional wetlands and 164 acres of aquatic habitat were
identified.
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H. Montana Floodplain and Floodway Management Act and Regulations, MCA

§ 76-5-401, et seq., ARM § 36.15.601, et seq. (applicable). The Floodplain and Floodway
Management Act and regulations specify types of uses and structures that are allowed or

prohibited in the designated 100-year floodway’ and floodplain.'® Since the ARWW&S OU lies
partially within the 100-year floodplain of Warm Springs Creek these standards are applicable to
all actions within this floodplain area.

1. Allowed uses

The law recognizes certain uses as allowable in the floodway and a broader range of uses as
allowed in the floodplain. Residential use is among the possible allowed uses expressly
recognized in both the floodway and floodplain. "Residential uses such as lawns, gardens,
parking areas, and play areas," as well as certain agricultural, industrial-commercial, recreational
and other uses are permissible within the designated floodway, provided they do not require
structures other than portable structures, fill or permanent storage of materials or equipment.
MCA § 76-5-401; ARM § 36.15.601 (Applicable). In addition, in the flood fringe (i.e., within
the floodplain but outside the floodway), residential, commercial, industrial, and other structures
may be permitted subject to certain conditions relating to placement of fill, roads, floodproofing,
etc. MCA § 76-5-402; ARM § 36.15.701 (Applicable). Domestic water supply wells may be
permitted, even within the floodway, provided the well casing is watertight to a depth of 25 feet
and the well meets certain conditions for floodproofing, sealing, and positive drainage away from
the well head. ARM § 36.15.602(6).

2. Prohibited uses
Uses prohibited anywhere in either the floodway or the floodplain are:

l. solid and hazardous waste disposal; and
2. storage of toxic, flammable, hazardous, or explosive materials.

ARM §§ 36.15.605(2) and 36.15.703 (Applicable); see also ARM § 36.15.602(5)(b)
(Applicable).

In the floodway, additional prohibitions apply, including prohibition of:

1. a building for living purposes or place of assembly or permanent use by human
beings;

The "floodway" is the channel of a watercourse or drainway and those portions of the floodplain adjoining
the channel which are reasonably required to carry and discharge the floodwater of the watercourse or
drainway. ARM § 36.15.101(13).

The "floodplain” is the area adjoining the watercourse or drainway which would be covered by the

floodwater of a base (100-year) flood except for sheetflood areas that receive less than one foot of water
_per occurrence. The floodplain consists of the floodway and flood fringe.
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2. any structure or excavation that will cause water to be diverted from the
established floodway, cause erosion, obstruct the natural flow of water, or reduce
the carrying capacity of the floodway; and

3. the construction or permanent storage of an object subject to flotation or
movement during flood level periods.

MCA § 76-5-402 (Applicable).

3. Applicable considerations in use of floodplain or floodway

Applicable regulations also specify factors that must be considered in allowing diversions of the
stream, changes in place of diversion of the stream, flood control works, new construction or
alteration of artificial obstructions, or any other nonconforming use within the floodplain or
floodway. Many of these requirements are set forth as factors that must be considered in
determining whether a permit can be issued for certain obstructions or uses. While permit
requirements are not directly applicable to remedial actions conducted entirely on site, the
substantive criteria used to determine whether a proposed obstruction or use is permissible within
the floodway or floodplain are applicable standards. Factors which must be considered in
addressing any obstruction or use within the floodway or floodplain include:

1. the danger to life and property from backwater or diverted flow caused by the
obstruction or use;

2. the danger that the obstruction or use will be swept downstream to the injury of
others;

3. the availability of alternate locations;

4, the construction or alteration of the obstruction or use in such a manner as to

lessen the danger;
5. the permanence of the obstruction or use; and

6. the anticipated development in the foreseeable future of the area which may be
affected by the obstruction or use.

See MCA § 76-5-406; ARM § 36.15.216 (Applicable, substantive provisions only). Conditions
or restrictions that generally apply to specific activities within the floodway or floodplain are:

1. the proposed activity, construction, or use cannot increase the upstream elevation
of the 100-year flood a significant amount (‘2 foot or as otherwise determined by
the permit issuing authority) or significantly increase flood velocities, ARM §
36.15.604 (Applicable, substantive provisions only); and
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2. the proposed activity, construction, or use must be designed and constructed to
minimize potential erosion.

For the substantive conditions and restrictions applicable to specific obstructions or uses, see the
following applicable regulations:

Excavation of material from pits or pools - ARM § 36.15.602(1).
Water diversions or changes in place of diversion - ARM § 36.15.603.

Flood control works (levees, floodwalls, and riprap must comply with specified safety
standards) - ARM § 36.15.606.

Roads, streets, highways and rail lines (must be designed to minimize increases in flood
heights) - ARM § 36.15.701(3)(c).

Structures and facilities for liquid or solid waste treatment and disposal (must be
floodproofed to ensure that no pollutants enter flood waters and may be allowed and
approved only in accordance with MDEQ regulations, which include certain additional
prohibitions on such disposal) - ARM § 36.15.701(3)(d).

Residential structures ~-ARM § 36.15.702(1).

- Commercial or industrial structures - ARM § 36.15.702(2).

I. Montana Natural Streambed and Land Preservation Act and Regulations,
MCA § 75-7-101 and ARM §§ 36.2.404, 405, and 406 (applicable). Applicable if this

remedial action alters or affects a streambed or its banks. The adverse effects of any such action
must be minimized.

MCA §§ 87-5-502 and 504 (Applicable -- substantive provisions only) provide that a state
agency or subdivision shall not construct, modify, operate, maintain or fail to maintain any
construction project or hydraulic project which may or will obstruct, damage, diminish, destroy,
change, modify, or vary the natural existing shape and form of any stream or its banks or
tributaries in a manner that will adversely affect any fish or game habitat. The requirement that
any such project must eliminate or diminish any adverse effect on fish or game habitat is
applicable to the state in approving remedial actions to be conducted. The Natural Streambed
and Land Preservation Act of 1975, MCA § 75-7-101, et seq., (Applicable -- substantive
provisions only) includes similar requirements and is applicable to private parties as well as
government agencies.

ARM § 36.2.404 (Applicable) establishes minimum standards which would be applicable if a
remedial action alters or affects a streambed, including any channel change, new diversion, riprap
or other stream bank protection project, jetty, new dam or reservoir or other commercial,
industrial or residential development. No such project may be approved unless reasonable efforts
will be made consistent with the purpose of the project to minimize the amount of stream
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channel alteration, insure that the project will be as permanent a solution as possible and will
create a reasonably permanent and stable situation, insure that the project will pass anticipated
water flows without creating harmful erosion upstream or downstream, minimize turbidity,
effects on fish and aquatic habitat, and adverse effects on the natural beauty of the area and
insure that streambed gravels will not be used in the project unless there is no reasonable
alternative. Soils erosion and sedimentation must be kept to a minimum. Such projects must
also protect the use of water for any useful or beneficial purpose. See MCA § 75-7-102.

While the administrative/procedural requirements, including the consent and approval
requirements, set forth in these statutes and regulations are not ARARSs, the party designing and
implementing the remedial action for the ARWW&S OU is encouraged to continue to consult
with the Montana Department of Fish, Wildlife and Parks, and any conservation district or board
of county commissioners (or consolidated city/county government) as provided in the referenced
statutes, to assist in the evaluation of factors discussed above.

J. Migratory Bird Treaty Act, 16 U.S.C. §§ 703, et seq. (applicable). This

requirement establishes a federal responsibility for the protection of the international migratory
bird resource and requires continued consultation with the USFWS during remedial design and
remedial construction to ensure that the cleanup of the site does not unnecessarily impact
migratory birds. Specific mitigative measures may be identified for compliance with this
requirement.

K. Bald Eagle Protection Act, 16 U.S.C. §§ 668, et seq. (applicable). This

requirement establishes a federal responsibility for protection of bald and golden eagles, and
requires continued consultation with the USFWS during remedial design and remedial
construction to ensure that any cleanup of the site does not unnecessarily adversely affect the
bald and golden eagles. Specific mitigative measures may be identified for compliance with this
requirement.

L. Resource Conservation and Recovery Act-and regulations, 40 CFR § 264.18
(a) and (b) (relevant and appropriate). Regulations promulgated under the Solid Waste
Management, MCA § 75-10-201, et seq., specify requirements that apply to the location of any
solid waste management facility. .

M. Montana Solid Waste Management Act and regulations, MCA § 75-10-201,

et seq., ARM § 17.50.505 (applicable) . Sets forth requirements applying to the location of any
solid waste management facility. Among other things, the location must have sufficient acreage,

must not be within a 100-year floodplain, must be located so as to prevent pollution of ground,
surface, and private and public water supply systems, and must allow for reclamation of the land.

N. American Indian Religious Freedom Act, 42 U.S.C. § 1996, et seq.
(applicable). This Act establishes a federal responsibility to protect and preserve the inherent

right of American Indians to believe, express and exercise the traditional religions of American
Indians. This right includes, but is not limited to, access to sites, use and possession of sacred

objects, and the freedom to worship through ceremonials and traditional rites. The Act requires
Federal agencies to protect Indian religious freedom by refraining from interfering with access,
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possession and use of religious objects, and by consulting with Indian organizations regarding
proposed actions affecting their religious freedom.

0. Native American Graves and Repatration Act, 25 U.S.C. § 3001, et seq.
(applicable). The Act prioritizes ownership or control over Native American cultural items,

including human remains, funerary objects and sacred objects, excavated or discovered on
Federal or tribal lands. Federal agencies and museums that have possession or control over
Native American human remains and associated funerary objects are required under the Act to
compile an inventory of such items and, to the extent possible, identify their geographical and
cultural affiliation. Once the cultural affiliation of such objects is established, the Federal agency
or museum must expeditiously return such items, upon request by a lineal descendent of the
individual Native American or tribe identified.

IlI. ACTION SPECIFIC REQUIREMENTS

A. Federal and State Water Requirements.

1. Clean Water Act Point Source Discharges requirements, 33 U.S.C.
1342 (applicable). Section 402 of the Clean Water Act, 33 U.S.C. § 1342, et seq., authorizes the
issuance of permits for the “discharge” of any “pollutant.” This includes storm water discharges
associated with “industrial activity.” See, 40 CFR § 122.1(b)(2)(iv). “Industrial activity includes
inactive mining operations that discharge storm water contaminated by contact with or that has
come into contact with any overburden, raw material, intermediate products, finished products,
byproducts or waste products located on the site of such operations, see, 40 CFR §
122.26(b)(14)(iii); landfills, land application sites, and open dumps that receive or have received
any industrial wastes including those subject to regulation under RCRA subtitle D, see, 40 CFR §
122.26(b)(14)(v); and construction activity including clearing, grading, and excavation activities,
see, 40 CFR § 122.26(b)(14)(x). Because the State of Montana has been delegated the authority
to implement the Clean Water Act, these requirements are enforced in Montana through the
Montana Pollutant Discharge Elimination System (MPDES). The MPDES requirements are set
forth below.

a. Substantive MPDES Permit Requirements, ARM §§ 17.30.1342-
1344 (applicable). These set forth the substantive requirements applicable to all MPDES and
NPDES permits. The substantive requirements, including the requirement to properly operate and
maintain all facilities and systems of treatment and control are applicable requirements.

Technology-Based Treatment, ARM §§ 17.30.1203 and 1344
(applicable). Provisions of 40 CFR Part 125 for criteria and standards for the imposition of
technology-based treatment requirements are adopted and incorporated in MDEQ 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 control technology (BCT) is required.
Where effluent limitations are not specified for the particular industry or industrial category at
issue, BCT/BAT technology-based treatment requirements are determined on a case by case basis
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using best professional judgment (BPJ). See CERCLA Compliance with Other Laws Manual,
Vol. I, August 1988, p. 3-4 and 3-7.

2. Additional State of Montana requirements.
a. Water Quality Statute and Regulations (all applicable).

i. Causing of Pollution, MCA § 75-5-605. This section of the
Montana Water Quality Act prohibits the causing of pollution of any state waters. Pollution is

defined as contamination or other alteration of physical, chemical, or biological properties of
state waters which exceeds that permitted by the water quality standards. Also, it is unlawful to
place or caused to be placed any wastes where they will cause pollution of any state waters. Any
permitted placement of waste is not placement if the agency's permitting authority contains
provisions for review of the placement of materials to ensure it will not cause pollution to state
waters.

ii. Nondegradation, MCA § 75-5-303. This provision states that

existing uses of state waters and the level of water quality necessary to protect the uses must be
maintained and protected. Under MCA § 75-5-317, changes in existing water quality resulting
from an emergency or remedial activity that is designed to protect the public health or the
environment and is approved, authorized, or required by the department are considered
nonsignificant activities, and are not subject to the nondegradation rules promulgated pursuant to
MCA § 75-5-303.

(a). ARM § 17.30.705. This provides that for any surface
water, existing and anticipated uses and the water quality necessary to protect these uses must be
maintained and protected unless degradation is allowed under the nondegradation rules at ARM §
17.30.708.

(b). ARM § 17.30.1011. This provides that any
groundwater whose existing quality is higher than the standard for its classification must be

maintained at that high quality unless degradation may be allowed under the principles
established in MCA § 75-5-303, and the nondegradation rules at ARM § 17.30.701, et seq.

iv. Stormwater Runoff.

(a8). ARM §17.24.633. All surface drainage from a
disturbed area must be treated by the best technology currently available.

(b). General Permits. Under ARM § 17.30.601, et seq.,
and ARM § 17.30.1301, et seq., including ARM § 17.30.1332, the Water Quality Division has
issued general storm water permits for certain activities. The substantive requirements of the
following permits are applicable for the following activities: (1) for construction activities:
General Discharge Permit for Storm Water Associated with Construction Activity, Permit No.
MTR100000 (May 19, 1997); (2) for mining activities: General Discharge Permit for Storm
Water Associated with Mining and with Oil and Gas Activities, Permit No. MTR300000
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(September 10, 1997)."" (3) for industrial activities: General Discharge Permit for Storm Water
Associated with Industrial Activity, Permit No. MTR000000 (October 26, 1994)."

Generally, the permits require the permittee to implement Best Management Practices (BMP)
and to take all reasonable steps to minimize or prevent any discharge which has a reasonable
likelihood of adversely affecting human health or the environment. However, if there is evidence
indicating potential or realized impacts on water quality due to any storm water discharge
associated with the activity, an individual MPDES permit or alternative general permit may be
required. ' '

v. Surface Water, ARM § 17.30.637. Prohibits discharges

containing substances that will: (a) settle to form objectionable sludge deposits or emulsions
beneath the surface of the water or upon adjoining shorelines; (b) create floating debris, scum, a
visible oil film (or be present in concentrations at or in excess of 10 milligrams per liter) or
globules of grease or other floating materials; (c) 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 harmful to human, animal, plant
or aquatic life; or (e) create conditions which produce undesirable aquatic life.

B. Federal and State RCRA Subtitle C Requirements, 42 U.S.C. Section 6921, et
seq. (relevant and appropriate for solid wastes. applicable for hazardous wastes). The

presentation of RCRA Subtitle C requirements in this section assumes that there will be many
solid wastes at the ARWW&S OU, and that some of these may be left in place in “waste
management areas” as a result of this remedial action. Because of the similarity of these waste
management areas to the RCRA “waste management unit,” certain discrete portions of the
RCRA Subtitle C implementing regulations will be relevant and appropriate for the ARWW&S
remedial action. Also, although it is unlikely that hazardous wastes still exist at the ARWW&S
OU (these should have been addressed the Arbiter/Beryllium removal and Flue Dust remedial
actions) this possibility has not yet been eliminated. Therefore, RCRA Subtitle C and
implementing regulations are hereby designated as applicable for any hazardous wastes that are
actively “managed” as part of the ARWW&S OU remedial action or that were “placed” or
"disposed" after 1980. These RCRA C requirements are also applicable for continued operation
and maintenance of the Arbiter/Beryllium waste repository. Also, should hazardous wastes be
discovered as part of any remedial design or remedial action activity taken in connection with
this ROD, EPA reserves the right to identify RCRA Subtitle C requirements in more detail at a
later date. All federal RCRA Subtitle C requirements set forth below are incorporated by
reference as State of Montana requirements as provided for under ARM § 17.54.112(6) unless
mentioned otherwise below.

1 This permit covers point source discharges of storm water from mining and milling activities

(including active, inactive, and abandoned mine and mili sites) including activities with Standard
Industrial Code 14 (metal mining).
12 Industrial activities are defined as all industries defined in 40 CFR §§ 122, 123, and 124,
excluding construction, mining, oil & gas extraction activities and storm water discharges subject
to effluent limitations guidelines. This includes wood treatment operations, as well as the
production of slag.
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1. 40 CFR Part 264 Subpart F. General Facility Standards. This is
potentially relevant and appropriate for solid wastes at this OU. Any waste management unit or
similar area would be required to comply with the following requirements. These are not final
cleanup standards for the ARWW&S OU.

a. 40 CFR § 264.92, .93. and .94. Prescribes groundwater protection
standards.

b. 40 CFR § 264.97. Prescribes general groundwater monitoring
requirements.

e. 40 CFR §- 264.98. Prescribes requirements for monitoring and
detecting indicator parameters.

2. Closure requirements.

a. 40 CFR § 264.111. This provides that the owner or operator of a
hazardous waste management facility must close the facility in a way that minimizes the need for
further maintenance, and controls or eliminates the leaching or escape of hazardous waste or its
constituents, leachate, or runoff to the extent necessary to protect human health and the
environment.

b. 40 CFR § 264.117. This provision incorporates monitoring
requirements in Part 264, including those mentioned at Part 264.97 and Part 264.303. It governs
the length of the post-closure care period, permits a lengthened security period, and prohibits any
use of the property which would disturb the integrity of the management facility.

c. 40 CFR § 264.310. This specifies requirements for caps,
maintenance, and monitoring after closure.

3. 40 CFR § 264.301. Prescribes design and operating requirements for
landfills.

a. 40 CFR § 264.301(a). This provides for a single liner and leachate
collection and removal system.

b. 40 CFR § 264.301(f). This requires a run-on control system.

c. 40 CFR § 264.301(g). This requires a run-off management
system.

v d. 40 CFR § 264.301(h). This requires prudent management of
facilities for collection and holding of run-on and run-off.

e. 40 CFR § 264.301(i). This requires that wind dispersal of
particulate matter be controlled.
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C. Federal and State RCRA Subtitle D and Solid Waste Requirements
(applicable). 40 CFR Part 257 establishes criteria under Subtitle D of the Resource

Conservation and Recovery Act for use in determining which solid waste disposal facilities and
practices pose a reasonable probability of adverse effects on health or the environment. See 40
CFR § 257.1(a). This part comes into play whenever there is a “disposal” of any solid or
hazardous waste from a “facility.” “Disposal” is defined as “the discharge, deposit, injection,
dumping, spilling, leaking, or placing of any solid waste or hazardous waste into or on any land
or water so that such solid waste or hazardous waste or any constituent thereof may enter the
environment or be emitted into the air or discharged into any waters, including ground waters.”
See 40 CFR § 257.2. “Facility” means “any land and appurtenances thereto used for the disposal
of solid wastes.” Solid waste requirements are listed herein because the there may be disposal of
solid wastes as a result of this remedial action.

1. Federal Requirements - 40 CFR § 257. Criteria for Classification of
Solid Waste Disposal Facilities and Practices. The activities to be performed for the ARWW&S

OU remedial action are expected to comply with the following requirements.

a. 40 CFR § 257.3-1. Washout of solid waste in facilities in a
floodplain posing a hazard to human life, wildlife, or land or water resources shall not occur.

b. 40 CFR § 257.3-2. Facilities shall not contribute to the taking of
endangered species or the endangering of critical habitat of endangered species.

c. 40 CFR § 257.3-3. A facility shall not cause a discharge of
pollutants, dredged or fill material, into waters of the United States in violation of sections 402
and 404 of the Clean Water Act, as amended, and shall not cause non-point source pollution, in
violation of applicable legal requirements implementing an area wide or statewide water quality
management plan that has been approved by the Administrator under Section 208 of the Clean
Water Act, as amended.

d. 40 CFR § 257.3-4. A facility shall not contaminate an
underground source of drinking water beyond the solid waste boundary or beyond an alternative
boundary specified in accordance with this section.

e. 40 CFR § 257.3-8(d). Access to a facility shall be controlled so as
to prevent exposure of the public to potential health and safety hazards at the site.

2, State of Montana Solid Waste Requirements (applicable).

a. ARM § 17.50.505(1) and (2). Sets forth standards that all solid
waste disposal sites must meet, including the requirements that (1) Class II landfills must confine
solid waste and leachate to the disposal facility. If there is the potential for leachate migration, it
must be demonstrated that leachate will only migrate to underlying formations which have no
hydraulic continuity with any state waters; (2) adequate separation of group II wastes from
underlying or adjacent water must be provided; and (3) no new disposal units or lateral
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expansions may be located in wetlands. ARM § 17.50.505 also specifies general soil and
hydrogeological requirements pertaining to the location of any solid waste management facility.

b. ARM § 17.50.506. Specifies design requirements for landfills.
Landfills must either be designed to ensure that MCLs are not exceeded or the landfill must
contain a composite liner and leachate collection system which comply with specified criteria.

c. ARM § 17.50.510. Sets forth general operational and maintenance
and design requirements for solid waste facilities using land filling methods. Specific
operational and maintenance requirements specified in ARM § 17.50.510 that are applicable are
run-on and run-off control systems requirements, requirements that sites be fenced to prevent
unauthorized access, and prohibitions of point source and non-point source discharges which
would violate Clean Water Act requirements.

d. MCA § 75-10-121 and ARM § 17.50.523. For solid wastes,
MCA § 75-10-212 prohibits dumping or leaving any debris or refuse upon or within 200 yards of

any highway, road, street, or alley of the State or other public property, or on privately owned
property where hunting, fishing, or other recreation is permitted. ARM § 17.50.523 specifies that
solid waste must be transported in such a manner as to prevent its discharge, dumping, spilling or
leaking from the transport vehicle.

e. MCA § 75-10-206. Provides for a variance from solid waste
requirements where such variance would not result in a danger to public health or safety. EPA
invokes the variance with respect to some or all of the solid waste provisions listed above and
finds that variance from these requirements will not result in danger to public health or safety.

f. ARM § 17.50.530. Sets forth the closure requirements for
landfills. Class II landfills must meet the following criteria: (1) install a final cover that is
designed to minimize infiltration and erosion; (2) design and construct the final cover system to
minimize infiltration through the closed unit by the use of an infiltration layer that contains a
minimum 18 inches of earthen material and has a permeability less than or equal to the
permeability of any bottom liner, barrier layer, or natural subsoils or a permeability no greater
than 1 X 10-5 cm/sec, whichever is less; (3) minimize erosion of the final cover by the use of a
seed bed layer that contains a minimum of six inches of earthen material that is capable of
sustaining native plant growth and protecting the infiltration layer from frost effects and rooting
damage; (4) revegetate the final cover with native plant growth within one year of placement of
the final cover.

g ARM § 17.50.531. Sets forth post closure care requirements for
Class II landfills. Post closure care must be conducted for a period sufficient to protect human
health and the environment. Post closure care requires maintenance of the integrity of the
integrity and effectiveness of any final cover, including making repairs to the cover as necessary
to correct the effects of settlement, subsidence, erosion, or other events, and preventing run-on
and run-off from eroding or otherwise damaging the cover and comply with the groundwater
monitoring requirements found at ARM Title 17, chapter 50, subchapter 7.



D. Surface Mining Control and Reclamation Act, 30 U.S.C. §§ 1201-1326
(relevant and appropriate). This Act and implementing regulations found at 30 CFR Parts 784

and 816 establish provisions designed to protect the environment from the effects of surface coal
mining operations, and to a lesser extent non-coal mining. These requirements are relevant and
appropriate to the covering of discrete areas of contamination. The regulations require that
revegetation be used to stabilize soil covers over reclaimed areas. They also require that
revegetation be done according to a plan which specifies schedules, species which are diverse
and effective, planting methods, mulching techniques, irrigation if appropriate, and appropriate
soil testing. Reclamation performance standards are currently relevant and appropriate to mining
waste sites.

E. Montana Strip and Under_‘gx_‘ound Mine Reclamation Act, MCA § 82-4-201, et
seq., (all relevant and appropriate) and Montana Metal Mining Reclamation Act, MCA §
82-4-301. et seq., (relevant and appropriate). Certain discrete portions of the following

statutory or regulatory provisions are relevant and appropriate requirements.

1. MCA § 82-4-231. Requires operators to reclaim and revegetate affected
lands using most modem technology available. Operators must grade, backfill, topsoil, reduce
high walls, stabilize subsidence, control water, minimize erosion, subsidence, land slides, and
water pollution.

2. MCA § 82-4-233. Operators must plant vegetation that will yield a
diverse, effective, and permanent vegetative cover of the same seasonal variety native to the area
and capable of self-regeneration.

3. MCA § 82-4-336 (Montana Metal Mine Reclamation Act). Disturbed
areas must be reclaimed to utility and stability comparable to areas adjacent.

4. ARM 8§ 17.24.501(3)(a) and (d) and (4). Backfill must be placed so as to

minimize sedimentation, erosion, and leaching of acid or toxic materials into waters, unless
otherwise approved.

5. ARM § 17.24.501(A)(1)a and (2). Final graded slopes will be 5:1 unless
otherwise approved. If steeper, slopes must have a long term static safety factor of 1:3, not to

exceed the angle of repose unless the existing grade of the area is steeper, in which case the
existing grade meets this requirement. Disturbed areas must be blended with undisturbed ground
to provide a smooth transition in topography.

6. ARM § 17.24.514. Final grading will be done along the existing contour
in order to minimize subsequent erosion and instability, unless otherwise approved.

7. ARM § 17.24.519. Pertinent areas of the ARWW&S OU where
excavation will occur will be regraded to minimize settlement.

8. ARM § 17.24.631(1), (2). (3)(a