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COPC Chemical of Potential Concern Level
CSM Conceptual Site Model MARSSIM Multi-Agency Radiation Survey and
DCGL Derived Concentration Guideline Site Investigation Manual
Limits MCL Maximum Contaminant Level
DMP Data Management Plan MD Metal Detection
DO Dissolved Oxygen ‘ MDA Minimum Detectable Activity
DOT Departmerilt of T.rans.portatlon MDC Minimum Detectable Concentration
DQO Data Quality Objective MDL Method Detection Limit
DRO Diesel Range Organics MO Motor Oil
DSR Data Summary Report MS/MSD  Matrix Spike/Matrix Spike Duplicate
EMLL Electromagnetic Line Location MVEC Mason Valley Environmental
EPA U.S. Environmental Protection Agency Committee
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MtBE Methyl tertiary-butyl ether RI Remedial Investigation
NAD North America Datum RPD Relative Percent Difference
NDEP Nevada Division of Environmental RPM Remedial Project Manager
Protection SLERA  Screening Level Ecological Risk
NESHAP National Emission Standards for Assessment
Hazardous Air Pollutants SOP Standard Operating Procedure
NFA No Further Action SOW Statement of Work
NOAEL  No-Observed-Adverse-Effects STEL Short-Term Exposure Level
Level _ o svoC Semi-Volatile Organic Compound
NORM iaturélly Occurring Radioactive  gwcC  Soil-Water Characteristic Curve
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NTU ePho 'ometnc u‘r idity I%lts TCLP Toxicity Characteristic Leaching
ORP Oxidation-Reduction Potential Procedure
OSHA Occupational Safety and Health TDS Total Dissolved Solids
Administration TENORM Technologically Enhanced
ou Operable Unit Naturally Occurring Radioactive
PAH Poly-Aromatic Hydrocarbons Material
PCB Polychlorinated Biphenyl TPH Total Petroleum Hydrocarbons
PEL Permissible Exposure Level TPH-d Total Petroleum Hydrocarbons
PFD Process Flow Diagram Diesel Range Organics
PID Photo-Ionization Detector TPH-g 'éotall. Pel;roleurg Hydrocarbons
. . . asoline Range Organics
PLM Polarized Light MlcrOSC,Opy TPH-mo  Total Petroleum Hydrocarbons
PPE Personal Protective Equipment Motor Oil Range Organics
PQL Practical Quantitation Limit TSCA Toxic Substance Control Act
PRG Prel@mary Ren.ledlatlon Goals UAO Unilateral Administrative Order
PVC Polyvinyl Chloride USCS  Unified Soil Classification
QA Quality Assurance System
QC Quality Control UST Underground Storage Tanks
QAPP Quality Assurance Project Plan VLT Vat Leach Tailings
RACM Regul'flted Asbestos-Containing vVOC Volatile Organic Compound
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RCRA Resource Conservation and XRF X-Ray Fluorescence
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bgs Below Ground Surface
Bq Becquerels

cpm Counts Per minute
dpm Disintigrations Per Minute
g Gram

gpm Gallons Per Minute

hr Hour

kg Kilogram

kt Kiloton

L Liter

lbs Pounds

m Meter

mg Milligram

mL Milliliter

mm Millimeter

mV Miillivolt

Nal Sodium lodide

pCi Picocurie

ppb Parts Per Billion

ppm Parts Per Million

rem Roentgen Equivalent Man
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t Ton

He Microgram

pm Micrometer

uR MicroRoentgens

uR/hr MicroRoentgens Per Hour
%o Percent

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
It should not be relied upon, please consult the final report.

xi



ATLANTIC RICHFIELD COMPANY DRAFT PROCESS AREAS (OU-3)
YERINGTON MINE SITE REMEDIAL INVESTIGATION WORK PLAN

SECTION 1.0
INTRODUCTION

The Atlantic Richfield Company (“ARC”) has developed this Draft Process Areas Remedial
Investigation Work Plan (“Process Areas RI Work Plan”) pursuant to the Scope of Work
(“SOW?”) for the Process Areas Operable Unit (“OU”), identified as OU-3 in the SOW. The
SOW was attached to the Administrative Order (“Order”) for Remedial Investigation and
Feasibility Study (“RI/FS”) for the Anaconda/Yerington Mine Site (“Site”). The Order was
issued by the U.S. Environmental Protection Agency — Region 9 (“EPA”) to ARC on January 12,
2007 (EPA, 2007).

This Process Areas RI Work Plan is based the draft revised Conceptual Site Model (“CSM”),
dated May 10, 2007 (Integral Consulting and Brown and Caldwell, 2007), currently under review
by EPA, and expands previous investigations conducted as part of the Process Areas Work Plan
dated December 15, 2003 (Brown and Caldwell, 2003). These investigations were conducted
pursuant to the Unilateral Administrative Order for Initial Response Activities (UAO 0-2005-
2011) issued by EPA to ARC in 2005 (precursor to the 2007 Order). Data from these
investigations were presented in two data summary reports: Data Summary Report for Process
Areas Groundwater Conditions (Brown and Caldwell, 2005a) and Data Summary Report for
Process Areas Soils Characterization (Brown and Caldwell, 2005b). Radiological components
of this Process Areas RI Work Plan, specified in Task 1.3.4 of the SOW, are: 1) based on
portions of the Radiological Data Compilation for the Site dated December 15, 2005 (Brown and
Caldwell, 2005c); and 2) in conformance with the “Multi-Agency Radiation Survey and Site
Investigation Manual” (“MARSSIM”) EPA402-R-97-016/NUREG-1575 (EPA, 2000).

This Process Areas RI Work Plan is focused on the continued characterization of soils,
groundwater and physical structures with the integrated objectives of: 1) developing remedial
action alternatives that will support appropriate re-use of the Process Areas portion of the Site; 2)

providing sufficient data for the assessment of human health and ecological risk associated with

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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the Process Areas; and 3) evaluating groundwater conditions underlying the Process Areas in
relation to conditions found beneath other OUs and off-Site locations pursuant to the draft
Remedial Investigation Work Plan for Site-Wide Groundwater (OU-1) dated June 22, 2007
(Brown and Caldwell, 2007a; currently under review by EPA). A Human Health Risk
Assessment (“HHRA”) Work Plan and Screening Level Ecological Risk Assessment (SLERA)
Work Plan are provided as Appendices A and C, respectively.

The following study elements, specified in Section 9.0 of the SOW (EPA, 2007), provide
guidance for the investigation of Process Areas soils and underlying groundwater conditions, and

the characterization of other structural elements within the Process Areas:

* The Remedial Investigation shall address structures and other potential sources of
contamination such as buildings, surface and subsurface concrete structures including
foundations, containments, leach vats, sumps, above-ground and underground tanks,
underground utilities, above-ground utilities, piping, pumps, areas of discolored or
odorous soil, and areas of reported spills.

= Collect and analyze existing data, including: any information describing sources,
migration pathways, human and environmental receptors; varieties and quantities of
wastes disposed of; any sampling that examined physical and/or chemical characteristics;
contaminant identification and respective concentrations; all precision and accuracy
information; search records of disposal practices and operating procedures and
manufacturing processes (such as historical photographs, topographic surveys,
operational records, interviews); site-specific information on surface, subsurface,
atmospheric, biotic migration pathways, geology, hydrogeology, hydrology, meteorology,
ecology; background soil, water, and air quality; demographic and land use information;
and common flora and fauna.

* Define structures and other potential sources of contamination, such as buildings, surface
and subsurface concrete structures including foundations, containments, leach vats,
sumps, above and underground tanks, underground utilities, above ground utilities,
piping, pumps, areas of discolored or odorous soil, areas of reported spills.

= Characterize and assess the physical and chemical hazards associated with each of the
structures on the Process Areas (including any Arimetco Facilities if available from work
being conducted by EPA) including; background conditions; a geologic assessment to
evaluate influence of geology on release and movement of contaminants.

* Analyze the fate and transport of each contaminant in each medium using data sufficient
to define the extent, origin, direction, and rate of movement of contaminants including:

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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vertical and horizontal extent of contamination, contaminant concentrations, velocity and
direction of contaminant movement, and a description of the contaminant and soil
chemical properties and interaction.

» Assess the influence of soil on type and rate of contaminant movement through the
subsurface and ultimately to the water table. Determine soil characteristics — type,
holding capacity, temperature, biological activity, engineering properties. Determine soil
chemistry - solubility, ion speciation, adsorption coefficients, leachability, cation
exchange capacity, mineral partition coefficients, chemical and sorptive properties.
Determine vadose zone characteristics — permeability, variability, porosity, moisture
content, chemical characteristics, and extent of contamination.

= Determine contamination in surface water and sediments, (data shall be sufficient to
define the extent, origin, direction, and rate of movement of contaminants), Surface water
and sediment contamination including: the horizontal and vertical extent of
contamination, direction of contaminant movement, velocity of contaminant movement,
horizontal and vertical concentration contaminants, evaluation of factors affecting
contaminant movement, description of the chemistry of the contaminant and surface
water or sediment properties and interaction, and extrapolation of potential future
contaminant movement and fate through modeling.

* Determine contamination in and under structures, piping, disposal areas, ditches, roads
and railways, spill areas, low-lying areas (These data shall be sufficient to define the
extent, origin, direction, and rate of movement of contaminants) and estimate overall
quantity of wastes and contaminants released over time.

= Characterize the extent of contaminant migration via surface and subsurface pathways,
including the identification of migration pathways, as well as any changes in each
contaminant’s physical or chemical characteristics.

» Describe the contaminant fate and transport from the surface and subsurface soils,
including waste lines, into the unsaturated vadose zone via migration, leaching, or
volatilization, and into the ambient air via fugitive dust or volatilization.

* Identify any known or potential human or environmental receptors.

* Identify contamination sources, including a description of the location and boundaries
(areal extent and vertical depth) of each potential source of contamination, its physical
characteristics, chemical constituents, and concentrations, based on sufficient sampling to
the detection levels established in the DQOs identified in the QAPP.

» Identify additional information, if needed, to assess risks to human health and the
environment.

The Site is located near the City of Yerington, in western Nevada (Figure 1-1). The Process

Areas portion of the Site is one of seven OUs specified in the SOW, which are listed in Section

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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1.2 and described in greater detail in Section 2.0 of this Process Areas RI Work Plan. Figure 1-2
shows the locations of the OUs and the Arimetco Facilities, which are the subject of

investigations currently being conducted by EPA.

1.1  Document Organization

The remainder of Section 1.0 of this Process Areas RI Work Plan briefly describes the location
and physical description of the Site (Section 1.2), previous investigations within the Process
Areas (Section 1.3), and the identification of the project management team (Section 1.4). Section
2.0 provides more specific background information on the Process Areas including operational
history, identification and description of processing and ancillary support facilities, and a
description of solid and liquid wastes. Section 2.0 also describes elements of the revised CSM,

focused on the Process Areas.

Sections 3.0 and 4.0, respectively, present a more detailed summary and interpretation of the
results of the previous soils and groundwater investigations conducted within the Process Areas.
An interpretation of the possible relationship between specific soils data and underlying
groundwater conditions is also presented in Section 4.0. These two sections are supplemented by

a number of Appendices attached to this Process Areas RI Work Plan.

Section 5.0 describes the Data Quality Objectives (“DQOs”) for the proposed field and analytical
activities. The DQOs are based on the SOW elements listed above, the CSM and the
interpretation of the existing soils and groundwater data provided in Sections 3.0 and 4.0.
Section 6.0 presents the Field Sampling and Analysis Plan (“FSAP”) for the proposed field
activities, subject to the updated Quality Assurance Project Plan (“QAPP”) and the Data
Management Plan (“DMP”). The revised QAPP (ESI and Brown and Caldwell, 2007) is
currently under review by EPA, and the revised version of the DMP was submitted to EPA for
final review on June 25, 2007. Sections 7.0 and 8.0, respectively, address the QAPP and DMP
components of the FSAP. Health and safety aspects of the FSAP are presented in Section 9.0

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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Section 10.0 describes how the data collected will be interpreted and presented in the RI Report

for the Process Areas. Section 11.0 lists the references cited in this Process Areas RI Work Plan.

1.2  Site Location and Description

The Site encompasses approximately 3,600 acres of land disturbed by historic copper mining and
processing activities located approximately one mile west and northwest of the City of Yerington
in Lyon County, Nevada (Figure 1-1). The Site consists of an inactive open pit mine, waste rock
piles, leached ore tailings piles, evaporation ponds, and ore processing facilities including tanks,
buildings, underground utilities and remnant foundations. The SOW designated seven OUs to

focus investigation and remedial activities:

=  Site-wide Groundwater (OU-1);

= Pit Lake (OU-2);

= Process Areas (OU-3);

= Evaporation Ponds and Sulfide Tailings (OU-4);
=  Waste Rock Areas (OU-5);

* Oxide Tailings Areas (OU-6); and

=  Wabuska Drain (OU-7).

Figure 1-2 presents a preliminary map of these OUs, subject to final approval by EPA, which
illustrates surface mine units as they relate to the OUs defined in the SOW. The main portion of
the Process Areas, approximately 5,000 feet long and 2,000 feet wide (about 230 acres), includes
processing and ancillary support facilities located in the central portion of the Site. Peripheral
crushing and pumping facilities, discussed in this Process Areas RI Work Plan, are not depicted
in Figure 1-2. Spatial relationships of specific Arimetco facilities (i.e., heap leach pads currently

subject to remedial investigations by EPA) to the Process Areas are depicted in Figure 1-2.

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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1.3  Previous Investigations
Previous investigations and reports that include a discussion of the Process Areas are listed
below, generally in chronological order, including several documents that were summarized in

the Radiological Data Compilation for the Site (Brown and Caldwell, 2005¢):

* Bureau of Land Management, Carson City Field Office, 2004, BLM Yerington Mine
Health and Safety Plan. Site health and safety plan prepared for BLM employees
working at the Yerington Mine Site. The health and safety plan included an Appendix
that summarized radiological survey results in the Process Areas and identified several
areas with elevated gamma radiation. Soil samples were collected and analyzed in
several areas.

» Technical Resources Group, 2005, Review of Yerington Mine Characterization Activities.
Consultant report prepared for BLM Nevada State Office for the purpose of checking
radiation activity levels and soil chemistry in the previously identified areas in the
Process Areas and other areas of the Site. The report identified a disequilibrium in
uranium daughter products that may have resulted from the chemical separation and
processing in the copper plant.

= U.S. Environmental Protection Agency, 2005, EPA Radiation and Indoor Environments
National Laboratory Scanner Van Survey of the Yerington Mine Site and Surrounding
Areas. A technical memorandum summarizing the data results of the scanner van
radiological survey in the Process Areas and other areas on and off the mine site. Results
confirmed the presence of the elevated radiological areas identified by BLM and did not
find any new radiological areas in the areas covered by the survey.

=  Brown and Caldwell, 2005, Data Summary Report for Process Areas Groundwater
Conditions. Consultant report prepared for ARC, describes the lithologic character and
groundwater quality data for the alluvial fan aquifer beneath the Process Areas at the Site.
The report also describes the construction of three monitor wells in the Process Areas.

»  Brown and Caldwell, 2005, Data Summary Report for Process Areas Soils Investigation.
Consultant report prepared for ARC, summarizes the analytical results of 550 soil
samples collected in the Process Areas in 2004 and 2005. Surface and subsurface
sampling was conducted around process components, ancillary buildings, underground
pipelines, electrical transformers, and areas of hydrocarbon stained soil.

* Rocky Mountain Environmental Consultants, 2005, Final Radiological Monitoring
Report, October 2004 to April 2005, Yerington Mine Site Investigation Operations.
Consultant report prepared for ARC summarizes the results of radiological health and
safety monitoring in the Process Areas during field sampling activities. Includes some
fugitive dust air samples collected during ground disturbance activities.

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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1.4  Project Management Team

The project management team consists of: EPA’s Remedial Project Manager (“RPM”) and
advising technical staff; ARC’s Project Manager and technical staff; and the Yerington Technical
Workgroup which includes representatives from the BLM, NDEP and others. Technical staff
supporting EPA, ARC, or other groups include, at a minimum, geoscientists, engineers, risk
assessors, toxicologists, meteorologists, chemists, quality assurance specialists and field
sampling personnel. The primary decision maker is EPA’s RPM, who is responsible for
reviewing and approving work plans and related documents, as well as providing guidance and

suggestions for work plan implementation.

EPA’s co-RPMs for the Site are Mr. Jim Sickles and Ms. Nadia Hollan-Burke. Technical
support to the EPA is provided by Mr. Steve Acree and Dr. Robert Ford with EPA’s Robert S.
Kerr Environmental Research Center in Ada, Oklahoma, and by EPA’s subcontractors, CH2M
Hill and Tetra Tech, Inc.

ARC’s Project Manager is Mr. Roy Thun, assisted by Mr. John Batchelder. Technical support is
provided by Dr. Jim Chatham of ARC and staff from Brown and Caldwell, Integral Consulting,
Inc., and Foxfire Scientific, Inc. Mr. Chuck Zimmerman is Brown and Caldwell’s project
manager, with technical support provided by Mr. Greg Davis, Mr. Guy Graening, Ms. Penny
Bassett, Mr. Steve Brooks and Mr. Duane Anderson. Technical support on human health and
ecological risk assessment issues is provided by Dr. Rosalind Schoof, Dr. Les Williams and Ms.
Alma Cirdenas of Integral Consulting, Inc. Technical support on radiological issues is provided

by Dr. Matthew Arno of Foxfire Scientific, Inc.

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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SECTION 2.0
PROCESS AREAS BACKGROUND INFORMATION

This section describes the Process Areas, including a detailed description of the operational
history and the individual physical features (i.e., ore processing components and ancillary support
structures or buildings). This section also presents a generalized description of the physical
setting of the Site, including geologic and hydrogeologic conditions associated with the Process
Areas based on previous investigation activities. Finally, this section presents a description of
the revised CSM that is focused on the Process Areas. A process flow diagram (“PFD”) from the
Anaconda Mine is reproduced in Appendix B (B-1). The PFD is consistent with EPA’s
Technical Resource Document: Extraction and Beneficiation of Ores and Minerals; Volume 4 —
Copper (EPA, 1994), which is also provided in Appendix B (B-2). Historical aerial photos of the

Site, including the Process Areas, are included in Appendix C for reference.

2.1  Process Areas Operational History and Functions

The following descriptions, similar to those presented in the Process Areas Work Plan (Brown
and Caldwell, 2003), are based on comprehensive research conducted by ARC at the Anaconda
Mine archives located in Laramie, Wyoming (managed by the University of Wyoming) and the

Site archives located near Yerington, Nevada (managed by the EPA).

2.1.1 Operational History

Copper in the Yerington district was initially discovered in the 1860s, with large-scale
exploration of the porphyry copper system occurring in the early 1900s when the area was
organized into a mining district by Empire-Nevada Copper Mining and Smelting Co. The
Anaconda Mining Company (“Anaconda”) became involved in the Site when they entered into a
lease agreement and acquired the claims in 1941. At that time, the Second World War placed
heavy demands on metals production and, with assistance from the Federal government,
Anaconda developed the ore deposit to meet the demands. The mine began producing copper in
1953, and operated until 1978, producing approximately 1.7 billion pounds of copper. Once

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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Anaconda divested itself of the Site, subsequent operators (e.g., Arimetco) used some of the

buildings within the Process Areas for operational support, although the Anaconda-constructed

processing components remained inactive during this period. The following timeline

summarizes significant operational and regulatory milestones:

1907
1941
1951
1952
1952
1953
1961

1965
1967
1977
1978
1979
1982
1988

1997
1999

2005
2007

Yerington deposit discovered by Empire-Nevada Copper Mining and Smelting
Anaconda Minerals acquired the property

Construction of the Weed Heights housing community

Construction of the Process Areas plant site

Mining activities began with stripping of overburden

First ore delivered to the leaching plant

Construction of Concentrator for processing sulfide ore and construction of
sulfide tailings

Dump leaching of low-grade ore began

Expansion of Concentrator to double capacity

Atlantic Richfield purchased the Site from Anaconda

ARC shut down all mining and processing operations and sold all holdings to
Don Tibbals

Unison leased building space in the Process Areas for refurbishing
transformers

CopperTek leased the Site for reprocessing tailings using heap leaching and
solvent extraction/electrowinning (“SX/EW”)

Don Tibbals sold the Site to Arimetco who took over all heap leaching and
processing facilities

Arimetco filed for bankruptcy protection

Arimetco abandoned operations and the Site fell under NDEP emergency
management

EPA assumed regulatory oversight responsibilities for the Site

EPA issued the Order to begin the RI/FS process

2.1.2 Description of Process Components and Operations

Processing operations, including volumes and concentrations of materials, changed over time

throughout the mine life. General descriptions of Anaconda’s mining and processing activities

are provided in this section but the values and tonnages provided are approximate. A

representation of the generalized process flow diagram is provided in Appendix B (B-1).
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Mining

Anaconda conducted mining only in the main Yerington Pit from the period between 1953 and
1978. Categories of material removed from the pit included: 1) oxide ore; 2) sulfide ore; 3) low-
grade dump leach oxide ore; 4) low-grade sulfide ore; and 5) waste rock/overburden. Mining
was conducted using electric and diesel shovels, bulldozers, scraper, and 25 ton haul trucks (U.S.
Bureau of Mines, 1958). By 1972, approximately 70,000 tons per day were mined, including
28,000 tons of oxide and sulfide ore, 28,000 tons were low-grade dump leach ore, and 14,000
tons of overburden/waste rock. Mined ore characteristics in 1972 were also described by

Skillings Mining Review (1972) as follows:

= ore containing >0.3 percent copper was delivered to the primary crusher for plant
leaching;

* the overall average grade of oxide ore was 0.55 percent copper and sulfide ore was 0.6
percent copper;

= Jow-grade oxide ore containing 0.2 to 0.3 percent was delivered to the W-3 dump leach,
located just south of Burch Drive, where it was operated as a heap leach system; and

* Jow-grade sulfide ore was stockpiled in the S-32 area, southeast of the Burch Drive
bridge, for possible future treatment.

The open pit was mined in 25-foot benches with a 45 degree pit wall slope. Final dimensions of
the mined pit were approximately 6,200 feet long, 2,500 feet wide and 800 feet deep.
Groundwater was encountered at approximately 100 to 125 feet below ground surface, and deep
wells were installed along the eastern perimeter of the pit to de-water the fractured bedrock as the
depth of the pit increased. Water was pumped from these wells at a rate of about 900 gallons per
minute (gpm), and the water was used for Weed Heights housing and plant operations (U.S.

Bureau of Mines, 1958).

Crushing and Grinding

All oxide and sulfide ore was crushed prior to leaching or processing in the plant. Crushing was
a two step process for the oxide ore and a three step process for sulfide ore. All ore underwent

coarse crushing in the Primary Crusher which was a 54-inch gyratory crusher that reduced the ore
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to 5 inches or less. Coarse ore exited the crusher onto the No. 1 conveyor and was stored in the
oxide and sulfide Coarse Ore Storage. Coarse ore was transported to the Secondary Crusher by
the No. 2 conveyor and was further reduced in size to 7/16-inch using standard and short-head
cone crushers. Fine oxide ore exited the Secondary Crusher through an underground conveyor
(No. 6 conveyor) to the Sample Tower where a sample was collected for assay and water was
sprayed onto the crushed ore to agglomerate fine material as well as control dust (U.S. Bureau of

Mines, 1958 and Anaconda, 1954).

Sulfide ore underwent additional crushing at the Sulfide Ore Crushing and Stockpile area located
at the northwest end of the Vat Leach Tanks. Fine grinding of the sulfide ore to a grain size
between 20- and 200-mesh particle size was necessary for use in the floatation process, and was

accomplished using several rod and ball mills in sequence (Skillings Mining Review, 1972).

Leaching (Oxide Ore)

Oxide ore was loaded into the Vat Leach Tanks by conveyor and overhead loading bridge with
the agglomerated ore from the Secondary Crusher. The ore was bedded into a tank in a manner
to prevent segregation and allow uninhibited circulation of leach solutions within the tank. Each
tank had a capacity to hold approximately 12,000 dry tons of ore and 800,000 gallons of solution
when filled to within 6 inches from the top. The vats typically operated on a 96-hour (5-day) or
120hour (6-day) leaching cycle, with an additional 32- to 40-hour wash period, and 24 hours
required to excavate and refill. The entire cycle required approximately 8 days, therefore 8 leach

vats were installed and used to maximize efficiency (U.S. Bureau of Mines, 1958).

Once the ore was bedded into the tanks, sulfuric acid leach solution was added to cover the ore.
The initial concentration of acid during this conditioning period was 20 to 30 grams per liter
(g/1), which was re-circulated through the tanks for 3 or more hours by drawing it off the bottom
and air-lifting it to the top or the tank until the acid content dropped to O to 2 (g/l). The
reinforced-concrete bottoms of the tanks were covered with timbers and cocoa matting as a filter

to allow bottom drainage of solutions. Solutions were re-circulated and pumped at a rate of
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2,000 gpm. The pregnant solution from the conditioning leach was pumped off to one of the two
286,000-gallon Solution Storage Tanks and new solution was transferred from the previous vat
while acid was added to bring it up to the desired leaching strength of 40 to 60 g/l. This solution
was re-circulated and then transferred to the next vat. This cycle continued for four or five

leaching periods.

After leaching, the ore underwent three wash cycles which primarily used discharge water from
the Peabody scrubber in the Acid Plant as well as fresh water from the supply well and leach
final drain water (Anaconda, 1954). Approximately 1.4 million gallons of water were used per

day for leach wash water.

Spent ore, known as oxide tailings or vat leach tailings (“VLT”) was excavated from the Vat
Leach Tanks by a clamshell digger mounted on a rolling overhead gantry crane which could
position over any of the eight tanks. The digger would drop the leached ore into a hopper under
which 25-ton end-dump trucks would drive, receive a load, and then haul the waste material to
the oxide tailings or VLT pile (collectively comprising OU-6). The average time to excavate one

tank was 16 hours at a rate of 40 truckloads per hour.

Cementation/Precipitation (Oxide Ore)

Copper was recovered from the leach solution by precipitating (i.e., “cementing”) the copper

using scrap iron by means of the following chemical conversion:
CuSOy4 + Fe & FeSO4 + Cu

The Precipitation Plant was divided into five separate banks or individual cells: 1) Primary, 2)
Secondary, 3) Stripping/Settling, 4) Scavenger, and 5) Dump Leach. These banks of cells were
operated in the following ways (Jacky, 1967 and Anaconda, 1954):

1. Primary Bank. 90,000 pounds of new scrap iron were loaded into each cell. Pregnant
solution, with a concentration of approximately 15 to 25 g/l copper and 4-5 g/l sulfuric
acid, was pumped through 4” plastic pipes sunk into the concrete bottoms of the launder
tanks and percolated upwards through the iron, overflowing to a weir box on the north

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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east side at a rate of 700 to 900 gpm. The overflow solution discharged to the
recirculation sump at the northwest end of the precipitation tanks where it was re-
circulated back to the secondary bank. Re-circulation continued for four days, followed
by the washing, removal and drying of the copper cement.

2. Secondary Bank. 90,000 pounds of new scrap iron was added to each cell. Solution
discharged from the primary bank was re-circulated through the iron in the same manner
as the primary bank. Solutions were re-circulated for five days at a pumping rate of 900
to 1,000 gpm, and then washed and excavated. Discharge solutions from the secondary
bank were sent to the stripping/settling bank.

3. Stripping/Settling. This section was operated as pairs of tanks where the stripping tank
contained iron and the settling tank did not. Solutions entering the stripping tank came
solely from the secondary bank where additional copper was removed from the solutions
prior to disposal. Solutions were re-circulated through these tanks for approximately 15
days. Final solutions from this area were sent to the Spent Solution Sump, and then
ultimately returned to the Acid Plant for use as a slurry agent to wash the calcines from
the acid plant to the evaporation ponds (Anaconda, 1954).

4. Scavenger. The purpose of the scavenger was to consume unused iron that was removed
from the other precipitation banks after washing and separation in a trommel. Typically
the residual iron was much finer and the precipitates form a dense mass. At some point,
non-digestible residual material was removed from the system and discarded.

5. Dump Leach Primary and Secondary. Leach solution from the low-grade dump leach was
kept entirely separate from the tank leach solutions so that the process waste water could
be reused. Dump leach precipitation operated similarly to the vat leach operation, and
was initiated in 1965 (Mining Engineering, 1967). These solutions were re-circulated
from the dump leach primary to the dump leach secondary through a separate dump leach
recirculation sump. Spent solutions were stored in the Dump Leach Surge Pond (KK)
and were available for reuse in the plant. Areas of reuse have not been determined.

Following the cementation steps described above, all copper cement product was washed in
place, then excavated by overhead gantry crane with clamshell digger, and dropped into the
trommel hopper located at the southeast end of the precipitation tanks where it was further
washed and the unused scrap iron separated from the copper cement. The copper cement was
loaded onto hotplates for drying prior to shipment. The hotplates were large flat drying surfaces
that were heated underneath by propane gas to dry the material to approximately 12 percent
moisture (Skillings Mining Review, 1972). The copper cement product averaged 83 percent
copper, which was hauled by trucks to the Wabuska rail spur and, eventually, to the Washoe

Smelter in Anaconda, Montana for final smelting to a pure copper product.

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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Concentrator (Sulfide Ore)

A froth floatation system was constructed in 1961 for the purpose of processing sulfide ore from
the Yerington Pit. Floatation separation was accomplished by mixing very finely ground ore
(pulp) with water and a chemical (typically xanthate) to make the sulfide mineral hydrophobic
and then sparging air and a surfactant chemical (typically pine oil) through the mixture to create a
froth. The actual chemicals used in the Yerington concentrator have not been determined. The
sulfide minerals in the pulp attached to the air bubbles in the froth mixture which collects on the

surface of the aeration tank in the rougher floatation circuit and are skimmed off as concentrate.

The Yerington concentrator was designed to take this initial concentrate, separate the solids in a
75-foot diameter thickener, and re-grind the thickened solids to an even finer pulp size of minus
325 mesh (<44 microns). This re-ground material was sent through a scavenger floatation
circuit, a cleaner circuit and a re-cleaner circuit. The final concentrate was thickened in a 50-foot
diameter thickeners and the thickened concentrate was dewatered using a vacuum filter and then
dried in a 24-foot rotary dryer. The finished concentrate averaged 28 percent copper, which was
hauled by trucks to the Wabuska rail spur and, eventually, to the Washoe smelter in Anaconda,

Montana for final smelting to a pure copper product. (Skillings Mining Review, 1972).

Excess pulp after the floatation separation was disposed in the sulfide tailings as a slurry mixture
of solids and water. Operation of the concentrator required approximately 3,000 gpm of water,
which was obtained from groundwater production wells and recycled water from decanting the

sulfide tailings and other plant operations (Skillings Mining Review, 1972).

Sulfuric Acid Production

Sulfuric acid was produced at Yerington in the Fluosolids and Acid Plant from raw sulfur ore
shipped to the Site from the Leviathan Mine located in Alpine County, California. The
production of sulfuric acid from sulfur ore can be broken down into 5 steps: (1) crushing, (2)

grinding, (3) roasting, (4) dust precipitation, and (5) contact acid plant. The final product was

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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93 percent sulfuric acid that was used in the tank leach and the dump leach of the oxide ore. A

summary of the steps used in acid production are provided below (Anaconda, 1954 and U.S.
Bureau of Mines, 1958):

1.

2.1.3

Crushing. Two stage crushing was completed using a jaw crusher and short-head crusher
to reduce the sulfur ore to minus one inch.

Grinding. Rod mills were used to further reduce the ore to minus 10 mesh (<2 mm) for
feed to the flousolids roaster.

. Roasting. Fluosolid roasters were used to roast the sulfur ore, and drive SO, gas from the

ore, which would then be converted to sulfuric acid in the subsequent steps. The ore was
bedded into an 18-foot wide by 25-foot high reactor lined with insulating and fire brick.
The bed of material was maintained at five feet and fluidizing air heated by propane was
circulated to heat the ore to a temperature of 1,100°F to oxidize the sulfur. The burned
ore or “calcines” were removed from the bottom of the reactor and disposed of in the
evaporation ponds conveyed in the Calcine Ditch (WW) using spent solution pumped
from cementation to sluice the solids to the ponds.

Dust Precipitation. Gases leaving the reactor contained 10 to 12 percent SO, which were
cooled, and sent through the Peabody scrubber and Cottrell electrostatic precipitator to
remove dust. Precipitates were collected at a rate of about 800 pounds per day and
contained 30 to 40% selenium with silica. Water from the scrubber was recycled and
used as wash water in the leaching vats (U.S. Bureau of Mines, 1958). Selenium
precipitates were sold and shipped off-site several times per year.

Contact Acid Plant. The SO, gas entered the contact acid plant by going through a
primary and secondary converter where the SO, was converted to SO3. The SO; gas then
went through a heat exchanger and the adsorption tower where it was contacted with 98
percent sulfuric acid resulting in a diluted 93 percent sulfuric acid product for use in the
plant. Approximately 450 tons of 93 percent sulfuric acid was produced per day from
600 tons per day of raw sulfur ore.

Description of Ancillary Support Facilities

Truck Maintenance

All mine vehicles and equipment were serviced on-site in the Truck Shop and other support

buildings such as the Wash Rack, Grease Shops, Tire Shop, and Equipment Garage.

Descriptions of vehicle maintenance activities and practices have not been found in historical

mine records so the following descriptions are based on visual observations at the Site and

standard mine practices.

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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Anaconda maintained a fleet of 30 or more 25-ton haul trucks which were used for hauling ore
form the pit to the primary crusher, hauling spent ore from the leach tanks to the VLT pile, and
hauling sulfur ore to the acid plant crusher. Additional road trucks were used for hauling copper
cement and concentrate to the Wabuska rail spur and hauling scrap iron back from Wabuska to
the plant. Based on historical photos, it appears that the fleet was likely parked in the current
location of the Equipment Garage (L) where daily vehicle fueling and greasing would have been
conducted by a mobile “grease truck”. More extensive maintenance activities such as motor
repair and oil changes would have been conducted inside the Truck Shop. Tanks located inside
the north end of the Truck Shop likely contained fresh motor oil and other vehicle fluids, and

used motor oil was collected and stored in the Used Oil Tank.

Documentation of the final disposition of the used oil has not been found, but it is possible that it
was used on the mine and plant roads as a dust suppressant. In addition, uncertainty associated
with where floor drains in the Truck Shop drain to, and what types of fluids may have drained,
exists. One historic piping diagram shows a drain line labeled “grease pit drain” exiting the
north end of the building heading towards the Lower Truck Sludge Pond but the terminus of the
drain is off the map.

The Wash Rack is an open concrete area with a sloping floor that collects in a drain sump on the
north side and appears to drain to the Upper Truck Sludge Pond (BBB). The wash rack was
likely used for hosing off and steam cleaning a variety of mine vehicles and equipment and may
have included the use of degreaser soaps or solvents. Drainage from the Wash Rack is the likely

source of hydrocarbon contamination found in the Upper Truck Sludge Pond.

Mine excavators, including the digging shovels, dozers, and scrapers, would likely have
remained in the pit at all times and would have been serviced by the mobile grease truck in the

pit, rather than traveling back to the Process Areas.

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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Laboratory Services

One primary, and a possible secondary, location in the Process Areas was established for
laboratory analysis of mined materials for grade control and waste rock management. The south
end of the Warehbuse and Assay Lab Building was used as an assay lab, presumably for analysis
of rock samples from the mine. Process control samples such as leach solutions, precipitation
solutions, and copper cement and concentrates, were also likely analyzed in this lab area.
Evidence of sample crushing and drying can be found in the building (e.g., sinks and hood vents
indicate that wet chemistry analytical procedures such as sample digestion and atomic absorption

were conducted).

Historical maps show a drain line exiting the lab portion of this building to a “dry well” located
approximately 50 feet from the southeast corner of the building. It is possible that laboratory
wastes were disposed in this dry well. A second lab area was potentially located in the northwest
comer of the Change House, based on the observation of a large hood vent (approximately four

feet by four feet). The precise purpose and use of this lab area has not been determined.

2.2  Descriptions of Sub-Areas and Associated Features

The process components and ancillary support facilities within the Process Areas were identified
and assigned sub-areas in the initial Process Areas Work Plan (Brown and Caldwell 2003). For
ease of remedial investigation planning and data evaluation, the process components and
ancillary support facilities were divided into 12 sub-areas, as identified in Table 2-1. The sub-
area designations are generally contiguous, and consist of one or more process component (€.g.
leaching or precipitation), a physical feature (e.g. ditch), or general ancillary support features

(e.g., administrative and maintenance buildings).

Throughout this Process Areas RI Work, sub-area designations are referred to as Areas (i.e., Area

1 through Area 12).

This is a draft report and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell.
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Table 2-1. Sub-Area Identifications
Sub-Area | Description
Area | Administration and Maintenance Support Buildings
Area 2 Truck Shop, Crusher and Miscellaneous Features
Area 3 Leach Vats
Area 4 Solution Tanks
Area 5 Precipitation Plant
Area 6 Sulfide Plant
Area 7 Calcine Ditch
Area 8 Overflow Solution Ditch (former North Solution Ditch)
Area 9 East Solution Ditch
Area 10 | North Low Area
Area |11 | South Low Area
Area 12 | Peripheral Process Components

The North Solution Ditch has been renamed in this Process Areas RI Work Plan to the Overflow
Solution Ditch to reflect current understanding of its past use, which was to drain the overflow
sump, based on historic operations information. Process components and ancillary support

facilities within the sub-areas are listed in Table 2-2, and shown in Figures 2-1 and 2-2.

Table 2-2. Process Areas Components and Sub-Area Designations
Component Sub-Area
Administration Building 1
Tire Pile

Equipment Wash Building
Change House

School House

Warehouse and Assay Laboratory
Large Warehouse Annex

Small Warehouse Annex

Fire Engine Storage / Tire Shop
Grease Shop #1

Truck Shop

Equipment Garage

Truck Wash and Paint Shop
Carpenter Shop

Lead Shop

Leach Vats

Quonset Hut

Emergency Shed

—
-
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Table 2-2. Process Areas Components and Sub-Area Designations -
Continued
1D Component Sub-Area
S Sheet Metal Shop 2
T Plumbers Shop 1
U Filling Station #1 1
A4 Grease Shop #2 1
W Filling Station #2 1
X Filling Station #3 1
Y Electrical Shop 2
Z Filling Station #4 1
AA Core Building 12
BB Water Tank 12
CC Primary Crusher 2
DD Solution Tanks 4
EE Precipitation Plant 5
FF Solution Tanks Electrical Building and Pumphouse 4
GG Sulfide Plant Office 6
HH Sulfide Plant 6
1 Concrete Ramps 10
1] Low Area #1 10
KK Dump Leach Surge Pond 10
LL Tar Drum Storage 10
MM Drain Outlet 11
NN Stacker Area 2
00 Secondary Crusher 2
PP Arimetco Acid Tanks 12
QQ Arimetco Crusher/Hopper 12
RR Arimetco Stacker 12
SS Acid Plant N/A
TT Motor Cargo Building 12
[819) Old Crusher Site 12
\AY Tailings Pump Houses 12
WW Calcine Ditch 7
XX Acid Plant Pond N/A
YY Sulfide Ore Crusher and Stockpile 3
ZZ Surface Pumps Foundation 12
AAA Concrete Pump Tank 12
BBB Upper Truck Sludge Pond 11
CCC Lower Truck Sludge Pond 11
* DDD Truck Sludge Pond Ditch 11
EEE East Solution Ditch 9
FFF Overflow Solution Ditch 8
HHH Low Area 10, 11
111 Coarse Ore Storage 2
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2.2.1 Areal - Administration and Maintenance Support Buildings

Features in Area 1 include the Administration Building (A), Change House (D), School House
(E), Warehouse and Assay Laboratory (F), Large Warehouse Annex (G), Small Warehouse
Annex (H), Grease Shop #1 (J), Quonset Hut (Q), Plumber’s Shop (T), Filling Station #1 (U),
Grease Shop #2 (V), Filling Station #2 (W), Filling Station #3 (X), and Filling Station #4.

Administration Building (A)

The Administration Building was used for offices, record storage, gasoline filling station, and a
parking garage. The building is currently empty and is in disrepair. The building is located at
the southern edge of the Process Areas near Birch Drive. The front portion of the building is
accessible to the public. The building contains offices, storage rooms, restrooms, and a 3-bay
garage. The only service entrance is a single overhead garage door on the northwest side of the
building. A gasoline filling station (pump island with two pumps) was located in the parking lot
approximately 50 feet from the northeast side of the building. No potential past chemical sources
are associated with this building. The building has an L-shaped floor area of approximately
9,285 square feet. The construction is wood framing, composite siding, asphalt composition

roof, and a concrete floor.

Change House (D)

The Change House was used as a dressing room and showers. The building is currently empty.
The building is located between the School House to the northwest and the Administration
Building to the southeast. A small former laboratory is present at the north corner of the
building. The nature of work conducted within the lab is unknown, and no chemicals are
currently present. The building has a floor area of approximately 4,400 square feet and is

constructed of metal roof and walls on a concrete floor.

School House (E)

The School House was used as a school for on-site training of employees. There is no reason to

believe that any chemicals were ever stored or used within the School House. The School House
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is adjacent to and aligned parallel with the northwest side of the Change House. A service
entrance consisting of a roll-up door is located on the southwest side of the building. No
potential past chemical sources are associated with this building. The building is approximately
50 feet long by 25 feet wide (1,250 square feet) and is constructed of metal roof and walls on a

concrete floor.

Warehouse and Assay Laboratory (F)

The center section of the Assay Laboratory building was used as a warehouse and shop area,
while the south end of the building was used as a laboratory. The assay laboratory represents a
potential source of chemicals, which may have been used or stored in the building. Since the
building was also used as a shop, the potential exists for residual contamination from the storage
of oils and lubricants. Loading docks were located along the southwest, northwest and northeast
sides of the building, and a basement below approximately one third of the first floor area is

located at the southeast end of the building. The loading dock is an extension of the main floor.

A small wire-cage service elevator serviced the basement and main floor. The southeast end of
the building was used for private offices. Two overhead service doors exist along the northeast
and southwest sides of the building at the center of the loading dock. The center section of the
building was used as a warehouse and shop area. Various laboratory equipment remains inside
the building. The building is approximately 200 feet long by 70 feet wide (13,800 square feet)

and is constructed of metal roof and walls on a concrete floor.

Large Warehouse Annex (G)

A complete listing of items that were stored over time in the Large Warehouse is uncertain. The
building currently contains fittings, supplies, miscellaneous scrap steel, debris and some tools. A
2-inch diameter pipe protrudes from the ground at the north end of the building. A small area of
dark-stained soil was observed at the southeast end of the building. Past potential sources of
chemicals include those associated with ancillary equipment storage and maintenance (e.g., large

equipment, containers of lubricant, oil and solvents). The building is located northeast of and
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aligned parallel with the Assay Laboratory. Large sliding service doors are located at each end of
the building. The building is approximately 150 feet long by 33 feet wide (4,950 square feet),

and is constructed of metal roof and walls on a concrete floor.

Small Warehouse Annex (H)

A complete listing of items that were stored over time in the Small Warehouse is uncertain. The
building currently contains 91 used transformers and oil-filled switches, and most of the
transformers have been tagged as containing polychlorinated biphenyls (PCBs). Potential past
sources of chemicals are those associated with transformers, ancillary equipment storage, and
maintenance (e.g., large equipment and containers of lubricant, oil and solvents). The building is
located to the northwest of and in line with the Large Warehouse. Large swinging service doors
are located at the northwest end of the building. The building is approximately 35 feet by 40 feet

(1,400 square feet), and is constructed of metal roof and walls on a concrete floor.

Grease Shop #1 (J)

Grease Shop #1 was used for shop and storage activities involving grease and lubricants.
Formerly stored lubricants and oils represent a potential past source of petroleum hydrocarbons.
The building is currently empty, and is located northeast of and aligned parallel with the Large
Warehouse. Small swinging service doors are located on the northwest side of the building.
This small storage building is approximately 20 feet by 20 feet (400 square feet) with metal roof

and walls on a concrete floor.

Quonset Hut (Q)

The Quonset Hut and storage yard was apparently used to store electrical equipment and
transformers, potential past sources of organic compounds and PCBs. The building currently
contains old scrap electrical supplies (e.g., wire, switches, lights, and control equipment). At
least one old transformer is still present in the storage yard. The building is located in the
northeast edge of the Process Area. A door is located on the northeast side of the building. A

fenced-in storage yard is adjacent to the building. A large electrical structure is located
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approximately 50 feet north of the building. The Quonset Hut is approximately 100 feet long and

25 feet wide (2,500 square feet) and is constructed of wood. There is no floor in the building.

Plumber’s Shop (T)

This building was used for storage of pipe fittings and plumbing supplies, and it may also have
been used for maintenance activities. Currently, the building is empty except for scrap piping
and a portable generator. The building is located in the southwest edge of the main Process Area,
west of the Warehouse/Assay Lab. Potential past chemical sources associated with this building
include organic compounds. This small building is approximately 25 feet by 30 feet (750 square

feet) with metal roof and walls on a concrete floor.

Filling Station #1 (U)
Filling Station #1 consists of two above-ground storage tanks (“ASTs”) currently used for

petroleum fueling. The station represents a potential past and present source for impact from
petroleum hydrocarbons (e.g., diesel fuel and gasoline). The station is located east of the Large
Warehouse and south of Grease Shop #1. The station consists of two ASTs that are not housed
in a building. The larger AST has a 10,000-gallon capacity and contains diesel fuel. It has a
secondary containment consisting of an earthen berm and plastic liner. The smaller AST has a
1,000-gallon capacity and appears to contain gasoline. It sits on a cradle approximately 6 feet
high with no secondary containment. The cradle is mounted to a concrete apron where vehicles

park to fill up. The ASTs appear to be constructed of steel.

Grease Shop #2 (V)

Grease Shop #2 was used for shop and storage activities involving grease and lubricants.
Formerly stored lubricants and oils represent a potential past source of petroleum hydrocarbons
PCBs. The building currently contains dry scrap and debris. The building is located just
southeast of Grease Shop #1. A small door is located on the south side of the building. This
small building is approximately 15 feet by 18 feet (270 square feet) with a metal roof and walls

on a concrete floor.
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Filling Station #2 (W)

Filling Station #2 was formerly used for petroleum fueling. The station has been
decommissioned, but represents a potential source of diesel fuel and gasoline. The station has
fuel pumps located in a shed. Underground pipes (two 2-inch lines) are protruding from the
ground outside the southeast end of the building possibly indicating the presence of USTs. The

shed was constructed of metal on a concrete pad.

Filling Station #3 (X)

Filling Station #3 was formerly used for petroleum fueling. The station has been
decommissioned, but represents a potential past source of diesel fuel and gasoline. The station
has fuel pumps located in a shed. Underground pipes are protruding from the ground, possibly
indicating the presence of underground storage tanks (“USTs”).

Filling Station #4 (Z7)

Fuel pumps were located on a concrete pad and used for fueling mine vehicles. An underground
fuel line connects from the above-ground fuel tanks to the concrete pad where the pumps were
located. The inactive concrete pad is located between the Assay Laboratory and the Small

Warehouse. This feature represents a potential past source of gasoline and diesel.

2.2.2 Area 2 - Truck Shop, Crusher and Miscellaneous Features

Features in Area 2 include the Equipment Wash Building (C), Fire Engine Storage/Tire Shop (1),
Truck Shop (K), Equipment Garage (L), Truck Wash and Paint Shop (M), Carpenter Shop (N),
Lead Shop (O), Emergency Shed (R), Sheet Metal Shop (S), Primary Crusher Foundation (CC),
Stacker Area (NN), Secondary Crusher Area (OO), and the Coarse Ore Storage Area (IID).

Equipment Wash Building (C)
It appears that small portable equipment was washed inside the Equipment Wash Building.

Cleaning solutions represent a potential past source of organic compounds such as volatile and

semi-volatile organic compounds (“VOCs” and “SVOCs”). The stained ground surface
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associated with this building could indicate a potential past source for petroleum hydrocarbons.
The building is located west of the Truck Wash and Paint Shop. The northeast end of the
building contains pipelines that were connected to former “cleaning solution” tanks. A sign
mounted on the northeast wall indicates that “cleaning solution” tanks were positioned along that
interior wall at one time. A small concrete sump sits along the outside northeast wall of the
building; the purpose of the sump is unknown. An area of dark-stained ground surface
approximately 2 feet in diameter was observed next to the sump. A drain line leads from the
Equipment Wash Building to the Upper Truck Sludge Ponds (BBB). This relatively small
building has a floor area of approximately 300 square feet and is constructed of concrete with a

concrete floor.

Fire Engine Storage / Tire Shop (I)

The Fire Engine Storage building was originally used to house fire-fighting equipment, fire
trucks, and an ambulance. Historic maps identify the building as a Tire Shop, presumably where
mine vehicle tires were repaired. Currently, six large used transformers are stored in the
building, with some transformers labeled as containing PCBs (the rest of the building is empty).
The potential past source of chemicals are those associated with truck storage and maintenance
operations (i.e., organic compounds and petroleum hydrocarbons) and storage of the
transformers. The building is located southwest of the Truck Shop and is adjacent to the
Emergency Shed. A large overhead service door opens up along one side of the building to a 40-
foot wide concrete driveway. The building is approximately 60 feet by 35 feet (2,100 square

feet), and is constructed of metal walls and roof with a concrete floor.

Truck Shop (K)

The Truck Shop was used for large equipment servicing and transformer storage. Electrical
transformers were re-conditioned inside the Truck Shop in the 1980s by Unison. The south half
of the building was used as a machine shop, which was partitioned with metal from the north half
of the building, and the southeast portion of the building contained offices. Overhead service

doors along the northeast side of the building provided access to the large equipment repair shop.
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Several areas are present on the concrete floor where former floor drains have apparently been
filled in with cement. Two grease pits at the northern end of the machine shop are present near
the center of the building, each measuring 4 feet wide by 30 feet long. The potential past source
of chemicals in the Truck Shop are those associated with oils, gasoline, solvents and PCBs. The
Truck Shop is the largest ancillary building in the Process Areas and is located northwest of and
in line with the Assay Laboratory. The building is approximately 350 feet long, 100 feet wide
over half its length, and 75 feet wide over the other half (35,000 square feet). The walls and roof

are metal, and the floor is concrete.

At the northwest end of the Truck Shop, three oil tanks (approximate 3,000-gallons capacity
each) are located outside the building within a concrete secondary containment structure. Dark-
stained ground surface is apparent along the edge of the secondary containment. Stained ground
surface is also apparent near the outside southwest wall at the northwest corner of the building,
along a 2-inch plastic pipeline that is installed between a large secondary containment structure
(no tanks are present) and the inside of the building. A floor drain exits the Truck Shop with a
discharge point to the ground surface approximately 600 feet to the northeast of the building.

Equipment Garage (L)

The Equipment Garage was used for vehicle and light equipment servicing and storage, and
represents a potential past source for oils, gasoline, solvents and PCBs. The building is located
to the northeast of and aligned parallel with the Truck Shop. There are six large overhead service
doors along the southwest side of the building, and another overhead door at the southeast corner.
The northeast corner of the building was occupied by an office. A small sump is located outside
the building at the south corner. An area of dark-stained ground surface is apparent along the
northeast side of the building. A small fenced compound with an active electrical transformer
and visible oil staining is located behind this building. The building is approximately 150 feet
long by 65 feet wide (9,750 square feet) and is constructed with a metal roof and walls on a

concrete floor.
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Truck Wash and Paint Shop (M)

The Truck Wash and Paint Shop building and pad were used to wash and paint vehicles and
equipment. The stained ground surface may indicate past sourcing of oil, and the old paint
represents a potential past source of lead. The building is located north of the Equipment Garage
and east of the Equipment Wash Building. The building has two large overhead service doors on
opposing sides where vehicles and equipment entered and exited. Some dark staining is apparent

on the ground surface outside of the building overhead doors.
Outside the building, on the southwest side, a large concrete wash pad drains to a nearby sump
and discharges to an unlined pit. The building floor area is approximately 45 feet by 45 feet

(2,025 square feet) and is constructed of metal roof and walls on a concrete floor.

Carpenter Shop (N)

The Carpentry Shop was likely only used for carpentry work, and included an office and shop
area. No evidence exists that the building was ever used for other activities, or that any potential
past sources of chemicals were present. The southeast end of the building has overhead service
doors. The shop is empty except for scrap supplies and a few tools and equipment. A small
concrete sump with a valve is present outside the west wall of the building. This building is
located northwest of the Truck Shop. This building has a floor area of approximately 70 feet by

40 feet (2,800 square feet) and is constructed of metal roof and walls on a concrete floor.

Lead Shop (O)
The Lead Shop was likely used to work lead pipes and, perhaps, construct lead pipe joints. The

building is aligned with the Carpenter Shop to the northwest. A large service door is on one side
of the building, and a steel I-beam inside the building once supported a crane for lifting
equipment and stock. This building has a floor area of approximately 20 feet by 40 feet (800

square feet) and is constructed of metal roof and walls on a concrete floor.
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Emergency Shed (R)

The nature of past activities conducted inside the Emergency Shed is unknown, although the
name suggests that “emergency” supplies were stored inside (e.g., gasoline or diesel for
generators). It is not likely that emergency supplies would have included process-related
chemical such as acids or solvents. The Emergency Shed may represent a past source of
petroleum hydrocarbons or diesel. Currently, the building is empty except for stored soil samples
and scraps of materials. There is a 2-inch pipeline protruding from the ground near the southeast
corner of the building. The building is located southwest of the Truck Shop and is adjacent to
the Fire Engine Storage. The building has a floor area of approximately 50 feet long by 16 feet

wide (800 square feet) and is constructed of metal roof and walls on a concrete floor.

Sheet Metal Shop (S)

No historical information exists to indicate that the building was used for any purpose other than
as a sheet metal fabrication shop. The building is empty except for scrap and debris on the floor.
Potential past sources of chemicals include diesel fuel. This building is located near the southern
corner of the Truck Shop and is adjacent to the Electrical Shop. Service doors are located along
its northeast side, off the edge of the concrete. An attached shed on the east wall of the building
is locked and labeled “Diesel”, and may have stored fuel for portable equipment. This building
has a floor plan of approximately 60 feet long by 35 feet wide (2,100 square feet) and is

constructed of metal roof and walls on a concrete floor.

Electrical Shop (Y)

The Electrical Shop was formerly used to store electrical equipment and supplies. The building
currently contains shelves full of wire, fittings and devices, but there are no containers of any
liquids or chemicals inside the building. The small spacing of the aisles and shelves precludes
the storage of any large transformers. There is no indication that chemicals were used or stored
in this building. The Electrical Shop is located near the southern corner of the Truck Shop and is
adjacent to the Sheet Metal Shop. This building has a floor plan of approximately 70 feet long

by 25 feet wide (1,750 square feet) and is constructed of metal roof and walls on a concrete floor.
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Primary Crusher (CC)

The Primary Crusher (54-inch Traylor gyrator crusher) was used to crush the ore to a 5-inch
product before being sent on to the Secondary Crusher. The crushed ore was conveyed to a
storage bin using a 48-inch overhead conveyor, which initially started below ground and emerged
next to the stockpile and crusher. Historical records indicate that ore crushing was the only
activity at this location, and the only potential past source of chemicals would include metals and
radiochemicals from the ore and lubricants (i.e., oil for machinery parts) stored or used in this
area. All that remains of the Primary Crusher is the concrete foundation and walls, located south
of Process Areas near the bridge crossing over Birch Drive. The area of the foundations is

approximately 100 feet by 130 feet (13,000 square feet).

Stacker Area (NN)

This conveyance between the primary and secondary ore crushers has had all components
removed, and has been re-graded. The potential past chemical sources include metals and
radiochemicals associated with crushed ore. The Stacker Area is located in the southern portion

of the Process Areas south of the Secondary Crusher.

Secondary Crusher (O0)

The Secondary Crusher was used to further reduce coarsely crushed ore from the Primary
Crusher to a nominal 0.5-inch diameter. The potential past chemical sources are metals and
radiochemicals associated with crushed ore. The Secondary Crusher is located in the southern
portion of the Process Areas near the Fire Engine Storage and Emergency Shed. The crusher
cones along the north side of the building have been completely removed, but the concrete
foundations remain. An underground concrete conveyor exists underneath the Secondary

Crusher cone foundations, between the crusher and the ore stockpile.

Coarse Ore Storage (IID

This area contained two ore stockpile storage buildings, one for coarse oxide ore and the other

for coarse sulfide ore. Ore entered the buildings by conveyor belt from the Primary Crusher and
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was removed by an underground conveyor belt for feeding to the Secondary Crusher. The
remains of the buildings include visible concrete foundations. The potential past chemical
sources are metals and radiochemicals associated with crushed ore. The Coarse Ore Storage
buildings are locate din the southwest corner of the Process Area, several hundred feet west of

the Administration Building.

2.2.3 Area3-Leach Vats
Area 3 consists of Leach Vats (P) and Sulfide Ore Stockpile Area and Underground Conveyors
YY).

Leach Vats (P)

Eight leach vats were used for the leaching of the copper oxide ores received from the Secondary
Crusher. The vats were used to percolate sulfuric acid leach solution through the crushed ore
and, subsequently, the application of rinse solution. Each vat was capable of processing 12,000
tons of crushed ore. The potential past sources of chemicals are the acidic solutions that
contained metals and radiochemicals. Additionally, the vats were serviced by a permanent

overhead rolling crane, which represents a past potential source of oil.

The vats are located along the southwest portion of the Process Areas and northwest of the Truck
Shop. Each vat measures 120 feet by 135 feet by 20 feet deep, and was constructed with
(average) 18-inch concrete walls and concrete floors (wall thickness is reported to range from
one foot thick at the top to three feet thick at the bottom). The interiors of the vats were lined
with asphalt mastic (30 percent asphalt and 70 percent sand, reinforced with two layers of thick

wire mesh) to protect the concrete from deterioration by the sulfuric acid.

Sulfide Ore Crusher and Stockpile (YY)

This area was used to stockpile sulfide ore supplied to the Sulfide Plant for processing through

the flotation and concentration process. Two underground conveyors enclosed in a concrete
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tunnel travels under the main roadway to connect the sulfide ore stockpile to the Sulfide Plant.
The potential past source of chemicals are metals and radiochemicals associated with the

conveyed ore.

2.2.4 Area 4 - Solution Tanks
Features in Area 4 consist of Solution Tanks (DD) and Solution Tanks, Electrical Building and
Basement (FF).

Solution Tanks (DD)

Three Solution Tanks were used for short term storage of pregnant acid leach solution from the
Leach Vats awaiting precipitation in the Precipitation Plant. The southernmost Solution Tank
was most recently used to store chemicals or petroleum products in approximately 280 55-gallon
drums and soils in nine plastic 250-gallon containers. Several of the drums had been damaged,
and some were labeled as containing PCBs. All of these drums have since been characterized
and removed as of July 2003 (Phillips Services Corporation, 2003). The potential past sources of

chemicals acid, metals, radiochemicals and the materials stored in the 55-gallon drums.

The tanks are located between the Leach Vats to the southwest and the Precipitation Plant to the
northeast. The tanks are constructed of concrete floors and concrete walls and are approximately
90 feet wide and 18 feet deep. The tops of the tanks are at ground level with wall and floor
thickness at minimally 12 to 18 inches. Effects of acid pitting and erosion of the inside surfaces
of the tanks are visible, possibly reducing wall thickness to less than 12 inches in some areas.
The length of the tanks is approximately 360 feet (tank lengths vary from 90 to 140 feet in
length).

Solution Tanks Electrical Building and Pumphouse (FF)

The Solution Tanks Electrical Building and Pumphouse area supported the pumps for the
solution tanks and precipitation plant. Switchgear is present in the Electrical Building and,

although there is no apparent oil staining, the potential for the past use of transformers in this
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building exists. The potential past sources of chemicals include acid solutions with metals and
radiochemicals, and transformer oil. The Electrical Building and Pumphouse area are located
immediately southwest of the three large Solution Tanks. The area is approximately 60 feet wide

by 200 feet long (12,000 square feet).

2.2.5 Area5 - Precipitation Plant
Area 5 has one feature, the Precipitation Plant (EE).

Precipitation Plant (EE)

The Precipitation Plant consists of fifteen parallel “iron launders” that were filled with light
gauge scrap iron used to precipitate copper from the sulfuric acid leach solution pumped out of
the Leach Vats and temporarily stored in the Solution Tanks. The copper in solution replaced the
iron in the scrap materials, creating a copper cement product that was transported off-site for
final processing. The waste product from the Precipitation Plant was a ferrous sulfate solution
that was conveyed to the evaporation ponds. Pregnant copper solution from dump leaching
activities was also sent to the Precipitation Plant, but was kept separate from the vat leach

solution.

Historical information indicates that several pumps, sumps and associated piping were
constructed to convey solutions along the outside perimeter of the launders. The iron launders
still contain scrap iron. Several 55-gallon drums previously stored in one of the launders at the
southeast end of the plant were removed in 2003 (Phillips Services Corporation, 2003). The
potential past sources of chemicals include solutions and leached solid materials with metals and

radiochemicals, and the materials stored in the 55-gallon drums.

The plant is located between the Solution Tanks to the southwest and the North Low Area to the
northeast. On the northeast side of the plant, a partially buried concrete trench extends
approximately 20 feet from the base of the tanks. Beyond the trench is a concrete and asphalt

apron that was used to store scrap iron. On the southeast side of the plant, an overhead crane is
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located on a concrete footing and rail. Each concrete launder measures 10 feet by 58 feet by five
feet deep, with a 1.25 percent slope to facilitate flow from one launder to the next. The entire

Precipitation Plant is approximately 600 feet long.

2.2.6 Area 6 — Sulfide Plant
Features in Area 6 consist of the Sulfide Plant Office (GG) and the Sulfide Plant (HH).

Sulfide Plant Office (GG)

The Sulfide Plant Office building was apparently used for ancillary administrative purposes
related to Sulfide Plant operations. The building is currently empty with the exception of
archived core samples. No indication of chemical use or storage in the Sulfide Plant Office
building has been observed. The building is located between the Sulfide Plant to the northwest
and the Solution Tanks to the southeast. This L-shaped concrete building is approximately 50
feet by 25 feet along one wing, and 25 feet by 25 feet at the other (1,875 square feet).

Sulfide Plant (HH)

Sulfide ore was processed in the plant by first crushing the ore and then feeding it through a
rough flotation circuit consisting of four concrete rows containing 24 separate cells. The
resulting rough concentrate was routed to a 75-foot diameter thickener, then to a fine-grinding
mill. From this mill, the concentrate was fed to a scavenger flotation circuit of similar
construction to the first, and then conveyed to two 50-foot diameter thickeners. The final
concentrate was dried in two six-foot diameter vacuum filters. The potential past sources of

chemicals include solutions with metals and radiochemicals associated with the sulfide ore.

All buildings in the Sulfide Plant area have been removed, and only concrete structures remain.
These concrete structures cover an area approximately 800 feet by 400 feet (320,000 square feet)
and consist of foundations, slabs, columns, trenches, ramps and thickeners. Some of the
structures, such as slabs and ramps, appear to be at, and above surface grade, and some of the

structures such as trenches and thickeners are partially buried. Two concrete-lined conveyor
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ways, each approximately 175 feet long, extend from the bottom of the sulfide fine ore stockpile,
underneath the road and up to the Sulfide Plant. All of the circular-shaped thickeners have been
filled with alluvial and/or VLT materials.

2.2.7 Area7 - Calcine Ditch
Area 7 consists of the Calcine Ditch (WW). No other features are present in Area 7.

Calcine Ditch (WW)

Dust from gas produced in the former Acid Plant was removed by wet scrubbers, mist
precipitators and cyclones. The resulting wet slurry was directed to four calcine launders (i.e.,
concrete troughs covered with steel plates), from which the slurry was sent along with calcines
(i.e., burned ore) from the former Acid Plant reactors to the evaporation ponds north of the
Process Areas. The conveyance along the calcine ditch used spent solution from the precipitation

launders as a conveyance medium.

Potential past sources of chemicals include calcines and the collected stack dust with metals and
radiochemicals. It is possible that other waste solutions were transported in this ditch. The
length of the ditch is approximately 3,200 feet. The 1,200—foot portion of the ditch closest to the

source (former Acid Plant) is buried under an Arimetco heap leach pad.

2.2.8 Area 8 — Overflow Solution Ditch
Area 8 consists of one feature, the Overflow Solution Ditch (FFF).

Qverflow Solution Ditch (FFF)

The Overflow Solution Ditch was identified by examination of photographs of the Process Areas
taken in 1961 and 1964. The surface expression of the ditch starts at approximately the
northwest end of the Solution Tanks (DD), and extends about 1,000 feet northeast where it
disappears under the sulfide tailings adjacent to the Process Areas. The ditch is unlined, and it is

uncertain whether solutions flowed freely in the ditch or were contained in piping that is no
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longer in place. Although the precise use of this ditch is uncertain, it may have carried waste
solutions or runoff from the Solution Tanks to the sulfide tailings ponds because of its location.

The potential past sources of chemicals include solutions with metals and radiochemicals.

2.2.9 Area9 - East Solution Ditch
Features in Area 9 consist of the East Solution Ditch (EEE), Low Area #1 (JI), and the Tar Drum
Storage area (LL).

East Solution Ditch (EEE)
The East Solution Ditch runs northwest from the Lower Truck Sludge Pond (CCC) along the

margin of the sulfide tailings. The ditch can be traced for approximately 1,500 feet to the point
where it disappears under the main haul road. The ditch is unlined and was likely used to convey
surface drainage from the Truck Wash Pad, Upper and Lower Truck Sludge Ponds, and other
localized surface runoff. Hydrocarbon residue is visible along the sides of the ditch and potential

past sources of chemicals include gasoline, diesel and motor oil residues.

Low Area #1 (JI)

This area was identified during the preliminary Process Areas characterization as a low point
where storm water was likely to collect, but is covered by the East Solution Ditch (EEE).
Potential past sources of chemicals include gasoline, diesel and motor oil residues. This low area

is located at the north end of the East Solution Ditch.

Tar Drum Storage (IL)

The Tar Drum Storage area was identified as having contained 23 drums of tar, some of which
showed some leakage to the ground. Potential past sources of chemicals include petroleum
hydrocarbons. All drums have been characterized and removed from the area (Phillips Services

Corporation, 2003). The total area of the storage area is approximately 25 feet by 10 feet.
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2.2.10 Area 10 — North Low Area
Features in Area 10 consist of the North Low Area (HHH), Concrete Ramps (II), and Surge Pond
(KK).

North Low Area (HHH 1-16)

The North Low Area has been used for general equipment and materials storage and exhibits
apparent runoff accumulation from the surrounding topography. The potential past sources of
chemicals include solutions and leached solid materials with metals and radiochemicals, and
runoff containing oil, solvent or other organic compounds. This is an area located northeast of
the Precipitation Plant (EE) at a lower elevation than the general ground surface in the Process

Areas.

Concrete Ramps (II)

There are two sloped concrete ramps east of the Sulfide Plant that are approximately 25 feet wide
by 50 feet long. Their past use is uncertain, but they may have been used to store or load trucks
with copper cement from the Precipitation Plant. The potential past sources of chemicals include

solutions and leached solid materials with metals and radiochemicals.

Dump Leach Surge Pond (KK)

The Dump Leach Surge Pond was used for temporary storage of pregnant process solutions from
the Dump Leach. The potential past sources of chemicals from the Surge Pond, which may have
been clay-lined, include solutions and leached solid materials with metals and radiochemicals.
The Surge Pond is approximately 150 by 150 feet with a maximum depth of about 5 feet. It is

located approximately 200 feet northeast of the Precipitation Plant.

2.2.11 Area 11 - South Low Area

The features in Area 11 consist of the Tire Pile (B), South Low Area (HHH 17-38), Upper Truck
Sludge Pond (BBB), Lower Truck Sludge Pond (CCC), Ditch between Upper and Lower Truck
Sludge Ponds (DDD), and Drain Outlet (MM).
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Tire Pile (B)

Old tires from haul trucks and other vehicles are stored on the ground in a large pile. There was
no discolored soil observed in the area of the Tire Pile, and no indication of equipment storage or
repair. The Tire Pile is located at the northeastern edge of the Process Areas and covers an area

approximately 200 feet long by 80 feet wide.

South Low Area (HHH 17-38)

General use of the area includes miscellaneous material storage (such as discarded heavy
equipment tires), general vehicle roadways, and conveyance of process solutions through above
ground pipelines. The area also includes a used oil tank (1,800-gallon capacity) inside an old
haul truck bed which serves as secondary containment. The potential past sources of chemicals
include solutions with metals and radiochemicals, and petroleum hydrocarbons. This is the
continuation of the low area situated between the Process Areas and the VLT pile. The area also

includes some of the intermediate elevations areas around the Precipitation Plant and the tire pile.

Upper Truck Sludge Pond (BBB)

This pond or pit area is located just north of the Equipment and Truck Wash areas (C and M) and
appears to have been a collection point for wash water from the Wash Pad and possibly other
drains from the Truck Shop Building (K). The soil in this area exhibits hydrocarbon
contamination. During the initial phase of investigation, this area was not able to support the
weight of heavy equipment (drill rig or backhoe). The pit is approximately 10 feet wide and 40

feet long, with an 8-inch diameter drain pipe that drains into this area.

Lower Truck Sludge Pond (CCC)

A second pond area exists in the South Low Area that received additional drainage from the
Upper Truck Sludge Pond. This pond appears to have had a synthetic liner installed at one time
that might have contained solutions and solids. The solids in the pond exhibit the presence of

petroleum hydrocarbons.
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Truck Sludge Pond Ditch (DDD)

A possible ditch, or drainage pathway, between the Upper and Lower Truck Sludge Ponds was

identified and sampled. Petroleum hydrocarbons would likely be sourced from this feature.

Drain Outlet (MM)

A drain outlet was identified in the South Low Area. The origin of the drain is uncertain,
although it is likely that it is related to the Dust Slurry Drain line coming from the Secondary
Crusher, which traveled underground and exited to a surface ditch in the area of this pipe and
allowed to drain to the Sulfide Tailings or the East Solution Ditch (the drain was previously
considered to have originated in the Truck Shop). Potential past sources of chemicals include
petroleum hydrocarbons. An 8-inch drain pipe exits to the surface in the southeast portion of the

South Low Area at the point of a small embankment.

2.2.12 Area 12 — Peripheral Process Components

The features in Area 12 consist of the Core Building (AA), Water Tank (BB), Acid Tanks (PP),
Arimetco Crusher/Hopper (QQ), Arimetco Stacker Area (RR), Former Acid Plant (SS), Motor
Cargo Building (TT), Old Crusher Site (UU), Tailings Pump Houses (VV), Former Pond (XX),
Surface Pumps Foundation (ZZ), and Concrete Pump Tank (AAA).

Core Building (AA)

The Core Building, used for core storage and logging activities, is located southwest of the
Process Areas and contains several hundred boxes of core samples on shelves. The building was
constructed a relatively long distance (approximately 0.25 miles) from the edge of the existing
Process Areas. The building is constructed of sheet metal on framework without a floor (i.e., a

dirt floor).

Water Tank (BB)

There is a single water tank located northwest of Yerington Pit and approximately 1,500 feet

southwest of the Leach Vats. The tank was used to supply water for the mine and for Weed
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Heights, and is currently out of operation. The capacity of the tank and volume of water
remaining inside are unknown. There is no reason to believe that any chemicals were ever used

or stored at this location.

Arimetco Acid Tanks (PP)

The Acid Tanks are located approximately one mile northwest of the main Process Areas on top
of a VLT pile. The tanks include a 50,000-gallon, two 5,000-gallon and a 10,000-gallon metal
sulfuric acid tanks. The contents of the tanks were likely a dilute (approximate one percent)
sulfuric acid solution used for leaching of the nearby Arimetco leach pad. Three of the four tanks
are situated within secondary containments. Some yellow staining of soil is visible, suggesting
possible spillage of sulfuric acid. The contents of all the acid tanks have been drained, but the
tanks have not been cleaned out. The volume of residual acid sludge in the tanks is unknown.
The potential past source of chemicals in this area is sulfuric acid. The tanks include a 50,000-

gallon, two 5,000-gallon and a 10,000-gallon metal sulfuric acid tanks.

Arimetco Crusher/Hopper (QQ)

The Arimetco Crusher/Hopper was located approximately one mile northwest of the main
Process Areas, on the north side of the Oxide Ore waste rock area. The components have been
removed and the area has been re-graded. The potential past source of chemicals in this area

include metals and radiochemicals associated with the crushed ore, and sulfuric acid.

Arimetco Stacker Area (RR)

A lined stockpile existed on the area where the former Stacker was located, approximately one
mile northwest of the main Process Areas. Acid-treated crushed ore was placed on the stockpile
area. After the Crusher Plant was removed, the stockpile area was excavated and placed on the
VLT Leach Pad. The potential past source of chemicals in this area include metals and

radiochemicals associated with the crushed ore, and sulfuric acid.
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Acid Plant (SS)
The Acid Plant was located where the Arimetco Phase III/South Heap Leach Pad is currently

situated. Historic records indicate that the acid plant produced sulfuric acid solution as early as
1954, and continued production of approximately 200 to 450 tons of sulfuric acid per day until at

least 1975. The potential past source of chemicals in this area is sulfuric acid.

Motor Cargo Building (TT)
The Motor Cargo Building is located northwest of the Core Building, to the southwest of the

Former Acid Plant. The community of Weed Heights operates the building and surrounding
fenced-in storage yard for equipment and supplies storage. Several 55-gallon drums of unknown
content were observed inside the storage yard. Previously, the building was used for parking
and, possibly, repair of trucks that were used to transport oxides and chemicals to and from

Wabuska for train shipment. The current nature of operations inside the building is unknown.

Old Crusher Site (UU)

The foundation has no structures or equipment attached. Next to the foundation is an area where
a former acid tank may have been located. The ground surface around the former tank area is
discolored yellow. The potential past source of chemicals in this area include metals and
radiochemicals associated with the crushed ore, and sulfuric acid. A concrete foundation of an
old crusher unit exists approximately 2,100 feet southeast of the Administration Building (A) on

the south side of the Weed Heights Road north of the Yerington Pit.

Tailings Pump Houses (VV)

Operation of the Tailings Pump Houses most likely involved pumping of fluidized, spent
processed ore from the Process Areas to the sulfide tailings. The potential past source of
chemicals in this area include metals and radiochemicals associated with the sulfide tailings,
sulfuric acid, and lubricant oil from the pumps. Two buildings containing large pumps and
associated piping are located east of the Evaporation Ponds. The easternmost building was

named the Tailings Pump House and contains two large pumps with approximate 16-inch
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diameter piping entering straight into the ground and underground out to the south. The other
building consists of large pumps on a raised concrete deck, associated piping and a concrete

holding tank with level gauge.

Acid Plant Pond (XX)

A holding pond located adjacent to, and northwest of, the former Acid Plant may have been used
to temporarily hold, or evaporate, solutions from the plant (the exact nature of the solution stored
in the pond is unknown). The potential past source of chemicals in this pond is likely sulfuric

acid.

Surface Pumps Foundation (Z7)

The structure appears to have collected surface water or fluids from the surrounding topographic
low area. The potential past source of chemicals in this area include metals and radiochemicals
associated with surface runoff over tailings. An above-ground concrete foundation exists just
east of the middle Evaporation Pond in a low area near the northeast boundary of the mine site.
The structure is a concrete holding tank approximately four feet deep with a grated inlet on the

north side at ground surface, and openings in the top that suggest the presence of large pumps.

Concrete Pump Tank (AAA)

A large abandoned above-ground concrete tank is present at the southern end of the Unlined
Evaporation Pond. Potential COCs in the area of the tank include acidic solutions and calcines
(the latter if the piping represents a continuation of the Calcine Ditch). The tank is
approximately 12 feet high and appears to have had pumps attached to an integral concrete
platform above the tank. A manhole with an apparent former valve ahead of the tank is present
approximately 60 feet to the south of the tank.
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2.2.13 Descriptions of Process and Utility Pipelines, Drains and Ditches
Process and utility pipelines, drains and ditches includes all identified solution conveyance
methods within the Process Areas for conveying chemicals, process solutions and wastes. Types

of solutions that were conveyed can be subdivided into the following categories:

*  Pregnant Process Solutions — Solutions that are metal rich after leaching of the ore;

= Spent Process Solutions — Process solutions that have had the copper removed before
reuse or disposal to the waste ponds;

* Acid — Sulfuric acid of varying concentrations produced in the Acid Plant for use in
leaching, prior to application to the ore;

» Fuel — Gasoline or diesel fuel lines distributing fuel from the storage tanks to the fuel
pumps;

* Drain Lines — Gravity flow drain lines from floor drains, sumps or other sources; and

= Sewer — Sewer lines connecting bathrooms, sinks or other non-process waste points to the
sewage disposal and solids separator system.

Process and waste solutions were transferred from point-of-origin to point-of-use to point-of-

disposal by a variety of methods, including:

= Above ground piping,
=  Underground piping, and

= Gravity flow surface ditches, lined and unlined.

A listing of the identified pipelines and conveyance features is provided in Table 2-3 and are
shown on Figure 2-3. Several features, primarily ditches, were initially included as features in
the sub-areas and are described in detail in Sections 2.2.1 through 2.2.12, but they are included in
this section to provide a complete listing and are referred to by the original sub-area component

listed in Table 2-1.
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Table 2-3. Solution Conveyance Feature Identifications
D Component Category

UT-A Vat Leach Pregnant Solution Pregnant Solution
UT-B Dump Leach Pregnant Solution Pregnant Solution
UT-C Sulfide Concentrate Slurry Pregnant Solution
UT-D Precipitation Plant Spent Solution to Pond Spent Solution
UT-E Precipitation Plant Spent Solution to Acid Plant Spent Solution
UT-F Sulfide Tails Slurry, North Spent Solution
UT-G Strong Sulfuric Acid to Vat Leach Acid

UT-H Sulfuric Acid to Dump Leach Acid

UT-I Acid Line Acid

UT-J Fuel Distribution Pipeline Fuel

UT-K Truck Wash Sump Drain Drain
UT-L Grease Pit Drain Drain
UT-M Fuel Tank Sump Drain Drain
UT-N Assay Lab Drain Drain
UT-O Secondary Crusher Dust Slurry Drain Drain
UT-P Vat Leach Pumphouse Drain Drain
UT-Q Sulfide Pumphouse Overflow Ditch Drain
UT-R Administration Sewer Sewer
UT-S Acid Plant Sewer Sewer
UT-T Leach Plant Sewer Sewer
UT-U Main Line Sewer Sewer
UT-V Weed Heights Sewer Sewer
UT-W Sulfide Tails Slurry, South Spent Solution
EEE Overflow Solution Ditch Drain

FFF East Solution Ditch Drain

WW Calcine Ditch Spent Solution

Pregnant Process Solutions

Pregnant process solutions are typically transported in contained pipelines which are generally

laid on the surface or in concrete trenches in order to minimize the loss of valuable metal content.

Three pregnant process solution pipelines have been identified:

Leach Vat Pregnant Solution (UT-A)

Pregnant leach solutions from the Leach Vats were transferred to the Solution Tanks and to the

Precipitation Tanks by a 12 inch transite pipe located in the concrete lined ditch which is at

ground level and under the roadway between the Leach Vats and the Precipitation Plant. The

pipes are fully accessible for observation and repair and any spillage was collected in the

Overflow Sump located southwest of the Solution Tanks.
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Dump Leach Pregnant Solution (UT-B)

Low grade ore was stockpiled on a liner on the south side of Burch Drive and leached in place
with sulfuric acid solution. The pregnant solution was collected on a liner underlying the ore and
was transferred to the Precipitation Plant via a 12-inch transite pipe laid on the ground surface.
Dump Leach solution was stored in the Dump Leach Surge Pond (KK) and then transferred to the
Precipitation Plant by an underground pipeline around the northwest end of the tanks where it
was processed separately from the Vat Leach solutions. Most of the piping is still visible on the

ground though some of it has been removed as it nears the Dump Leach Surge Pond.

Sulfide Concentrate Slurry (UT-C)

Sulfide concentrates were piped from the floatation cells to various thickeners and settling tanks.
Uncertainty exists as to the construction materials and position relative to ground surface for this

conveyance, as no evidence exists of the pipes and most of the Sulfide Plant has been dismantled.

Spent Process Solutions

Spent process solutions were transported in above ground pipelines, underground pipelines and
surface ditches and the chemistry and makeup of the spent solutions was likely to have been
highly variable depending on the source of the waste. Spent solutions often contained solids

slurried in the solutions. Six spent process solution pipelines have been identified:

Precipitation Plant Spent Solution to Pond (UT-D)

Spent solution consisted of iron sulfate solution and wash water generated during precipitation of
the copper. The spent solution was recirculated and stored in the Spent Solution Sump located at
the northwest end of the Precipitation Plant. From there it was piped directly to the Evaporation
Ponds or to the Acid Plant for slurry of the calcines. According to the historic plan map, the
spent solution exited the sump through underground piping, discharged into an open ditch for
approximately 100 feet, and then re-entered an underground pipe that likely discharged to the
north end of the Calcine Ditch. The spent solutions were likely transferred to the Acid Plant

rather than through this piping system.
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Precipitation Plant Spent Solution to Acid Plant (UT-E)

The alternate disposal method for the Precipitation Plant spent solutions was to convey them to
the Acid Plant for use in the calcine slurry through enclosed piping located in the main concrete

trench between the Leach Vats and Precipitation Plant. The type of piping is uncertain.

Sulfide Tails Slurry, North (UT-F)

Waste solutions from the Sulfide Plant exited the plant at several points in underground and
aboveground 12 inch transite pipes. The pipes carried the wastes to the Sulfide Tailings as a

slurry of solids and waste water.

Sulfide Tails Slurry, South (UT-W)

A second Sulfide Tails Slurry line was installed which exited the Sulfide Plant and paralleled the
Dump Leach Pregnant Solution pipeline for approximately 1000 feet. The pipeline continued to
the top of the Sulfide Tailings embankment where it discharged waste solutions to the tailings
pond in several places. The Sulfide Tails Slurry Line was constructed of 12 inch transite pipe
and was laid on the ground surface. Much of the original pipeline has been removed but remnant

sections are still visible as are the anchoring brackets.

Calcine Ditch (WW)

The Calcine Ditch has previously been discussed in Section 2.2.12 as Area 7 Feature WW. It is
included here because it is a main conveyance feature for process solutions. The Calcine Ditch
was an unlined surface ditch which was used to convey the calcine solid waste from the Acid

Plant with the Spent Solution from the Precipitation Plant to the Evaporation Ponds.

Acid

Sulfuric acid was distributed to leaching components in 12 inch transite pipes. Strong acid
pipelines were located in concrete lined ditches at ground surface. Weak acid appears to have
been conveyed in underground and aboveground pipelines. Three acid pipelines have been

identified:
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Strong Sulfuric Acid to Vat Leach (UT-G)

Sulfuric acid was distributed from the Acid Pant to the Vat leach Tanks in a 12 inch transite pipe
located in the main concrete trench. It is assumed that the 98% sulfuric acid was diluted to a

lower concentration for conveyance in the piping but has not been confirmed.

Sulfuric Acid to Dump Leach (UT-H)

Sulfuric acid was also piped to the Dump Leach located south of Burch Drive in underground
and aboveground 12-inch transite piping. The piping was primarily aboveground and parallels
the return piping of pregnant leach solutions from the Dump Leach. It appears that the acid
piping was underground for about 1,000 feet from the Precipitation Plant to the approximate
location of the Tire Pile. The acid concentration in this piping is assumed to be weaker than that

used in the Vat Leach Tanks, but the actual concentration has not been determined.

Acid Line (UT-I)

A small 4-inch steel line is visible on the surface and is labeled n the Sit map as an acid line. Itis

unclear how this line is connected to the main acid distribution lines.

Fuel
Fuel lines were buried underground to convey vehicle fuel, diesel and gasoline, from the storage

tanks to the fuel pumps. One fuel pipeline has been identified:

Fuel Distribution Pipeline (UT-I)

Four 2 inch underground steel pipelines were used for the transfer of various fuel mixtures from

the storage tanks to the fuel pumps located on the concrete island in the middle of the driveway.
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Drains

Nine drain lines (i.e., underground pipelines and surface ditches that were gravity drained from
minor floor drains and sumps) have been identified. These features did not originate from plant
process tanks, but from ancillary support locations such as the Truck Shop or laboratory. Drain

lines conveyed much smaller volumes than process solution pipelines.

Truck Wash Sump Drain (UT-K)

A small 2 by 2 ft concrete sump box is located on the north side of the concrete Wash Pad (C).
A 6 inch drain line exits the sump and drains underground approximately 50 feet to the Upper
Truck Sludge Pond (BBB). Wash water from vehicle or equipment washdowns ran off through

the drain line to the pond area.

Grease Pit Drain (UT-L)

Historic Site plan maps show a drain line, identified as the “Grease Pit Drain”, exiting the Truck
Shop traveling towards the north east. The line appears to drain to the Lower Truck Sludge Pond
(CCC), but connection to the pond is inferred because there is no map coverage of the area to

confirm this.

Fuel Tank Sump Drain (UT-M)

Historic Site plan maps show a drain line coming from the fuel tank storage area and draining to
the northeast. It is assumed that this drained from a collection sump similar to the Wash Pad
sump but cannot be confirmed as tanks and foundations have been removed. Final disposition of

the drain line is not known.

Assay Lab Drain (UT-N)

A drain line exits the southeast corner of the Assay Lab (F), travels approximately 100 feet
northeast and appears to drain into a dry well. The dry well appears on the Site map as a square
feature which might indicate it as a hand-dug well, not likely to be very deep. No expression of

the well exists at the surface and is indicated on the map as 4 ft bgs.
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Secondary Crusher Dust Slurry Drain (UT-0O)

Water was sprayed onto the crushed ore at the Secondary Crusher for agglomeration and dust
control. The source and quality of the water is not known and may have been fresh well water or
recycled water from other parts of the process, such as wash water from leaching or precipitation.
Excess runoff was collected in a sump and conveyed in an underground 8 inch steel pipe until it
exited to an unlined surface ditch in Area 11 and drained to the Sulfide Tailings or other surface

ditch. The exit point of the dust slurry line is described in Section 2.2.12 as Feature MM.

Vat Leach Pumphouse Drain (UT-P)

Documentation of a drain line from the Vat Leach Pumphouse, previously located at the
northwest end of Vat No. 8, to an unidentified “dry well” was found on historical Site maps. The
pumphouse has been removed and no evidence of the dry well has been found. The drain line
likely was used to collect and dispose of minor floor spillage from leach vat solutions including

pregnant and wash solutions.

Sulfide Pumphouse Overflow Ditch (UT-Q)
A third Solution Ditch was identified at the north end of the Process Areas, north of the Sulfide

Plant, by the BLM through examination of old aerial photos. This was likely to have been an
overflow ditch from the Sulfide Pumphouse. Ground surface examination by Brown and

Caldwell and BLM personnel could not locate any remaining surface expression of this ditch.

Overflow Solution Ditch (FFE)

The Overflow Ditch has previously been discussed in Section 2.2.12 as Area 8 Feature FFF and
is being included here because it was used as a process solution conveyance feature. The
Overflow Ditch is an unlined surface ditch with occasional culverts where it passes under roads.
The ditch is visible on historical photos carrying solutions from the Overflow Sump around the
northwest end of the Solution Tanks and Precipitation Plant for disposal in the Sulfide Tailings

Pond. Source and composition of the solutions is not known.
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East Solution Ditch (EEE)
The East Solution Ditch has previously been discussed in Section 2.2.12 as Area 9 Feature EEE

and is included here to be comprehensive in the discussion of solution conveyance features. This
ditch was likely used to convey stormwater or other runoff solutions that collected at the Lower

Truck Sludge Pond to the Calcine Ditch.

Sewer Lines

Sewer lines were constructed of 8 inch steel pipes and were entirely underground. Sewer pipes
collected the waste water from toilets and sinks in all ancillary support buildings. All sewer
pipes were connected to one system which drained to the Sewage Solids Tank located at the
north end of the Process Areas. Solids were settled in this tank and sewage water was transferred
to the north end of the mine site to an unknown location. Today the sewage water from this tank
is conveyed to the Weed Heights Sewage Lagoons located at the southwest corner of the Lined

Evaporation Ponds. Five sewer pipelines have been identified:

Administration Sewer (UT-R)
Several 8 inch steel pipes, typically 8 to 10 ft bgs, collect sewage and waste water from building
bathrooms kitchens and sinks. Buildings serviced on this line include: Administrative Building,

Change House, School House, Assay Lab, Truck Shop, Electrical Shop, and Primary Crusher.

Acid Plant Sewer (UT-S)

Buildings serviced on this line include: Acid Plant, Vat Leach, Secondary Crusher, and
Carpenter’s Shop.

Leach Plant Sewer (UT-T)

Buildings serviced on this line include: Solution Tanks Pumphouse and Sulfide Plant Foreman’s

Office.
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Main Line Sewer (UT-U)

The main sewer line connects the upstream points to the Sewage Solids Tank.

Weed Heights Sewer (UT-V)

Buildings serviced on this line include: All Weed Heights residential and community buildings

and the Suifide Plant. This line drains directly to the Sewage Solids Tank.

2.2.14 Descriptions of Electrical Sub-Stations and Transformers
The following five inactive and active electrical sub-stations, and associated transformers, remain

on-site:

PA-TR1 is located on the upper road level between the Emergency Shed and the Electrical Shop
and consists of four transformer units positioned at ground level inside a chainlink fence
enclosure. Labels are visible on all four transformers stating that they do not contain PCBs.

PA-TR2 is located just south of the Lead Shop and west of the Carpenter Shop and consists of
three transformers positioned on raised concrete foundations inside a chain link enclosure.
Evidence of corrosion is visible around the bottom of one of the transformers. Labels are visible
on all three transformers stating that they do not contain PCBs.

PA-TR3 is located just northwest of the Sulfide Plant on the northern boundary of the Process
Areas and consists of one small transformer unit elevated approximately 12 feet above the
ground surface on a power pole. There is no visible corrosion.

PA-TR4 is located at the southwest corner of the Assay Laboratory and consists of two
transformers raised approximately 20 feet above ground level on a power pole. There is no live
electrical service to the building so these transformers are inactive.

PA-TRS5 is located at the northwest corner of the Secondary Crusher and consists of three
transformer units mounted on a concrete slab at ground level enclosed in a chain link fence.
There is an active pumping station adjacent to this area that may draw power from at least one of
the transformers in this area.

These transformers, mounted on poles or on concrete pads within fenced-in areas, may have
leaked oil. The potential past chemicals sources include oil and PCBs. In addition to the five
electrical substation/transformer areas described above, the following areas/features currently or

previously exhibit electrical transformer servicing, use or storage:
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Small Warehouse Annex (H): Previously, 91 used transformers and oil-filled switches were
stored in this building. Most of the transformers have been tagged as containing PCBs.

Fire Engine Storage/Tire Shop (I): Currently, six large used transformers are being stored in this
building. Some of the transformers have been tagged as containing PCBs.

Quonset Hut (Q): The building was used to store electrical equipment that may have included
transformers. The fenced-in storage yard next to the building was formerly used to store
transformers (at least one old transformer is still present).

Solution Tanks (DD): The primary former use of the Solution Tanks was to temporarily hold the
leach solution from the Leach Vats before being pumped into the Precipitation Plant. However,
the southernmost tank was also used to store chemicals or petroleum products in approximately
280 55-gallon drums and soils in nine plastic 250-gallon containers. Several of the drums were
damaged, including those labeled as containing PCBs. All of these drums have been
characterized and removed.

Solution Tanks, Electrical Building, and Basement (FF): The electrical building near the
Solution Tanks serviced the pumps for the tanks. Transformers could have been serviced or
stored there as well. Currently, switchgear is present in the building.

Electrical transformer servicing, use, or storage at these areas/features had the potential to release

PCBs.

2.3  Physical Setting

The Site is located on the west side of Mason Valley and the Walker River (Figure 1-1). Mason
Valley is a structural basin surrounded by uplifted mountain ranges within the Basin and Range
physiographic province of west-central Nevada. Mason Valley is bordered by the Singatse
Range to the west, the Desert Mountains to the north, and the Wassuk Range to the east.
Specifically, the mine site is located on the eastern flank of the Singatse Range along the distal
edge of an alluvial fan between the Singatse Mountain Range and fluvial deposits associated with

the Walker River.

The head of the alluvial fan on which the Site is located is at an elevation of approximately 4,800
feet above mean sea level (“amsl”) and the base is between 4,380 feet and 4,420 feet amsl. At
the lower elevations, the fan deposits merge with the fluvial deposits of the Walker River flood

plain. The main portion of the Process Areas is located at an elevation of 4,400 to 4,500 feet.
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2.3.1 Geology

The mountain blocks are primarily composed of granitic, metamorphic and volcanic rocks with
minor occurrences of limestone outcrops. The Singatse Range has been subject to metals
mineralization, as evidenced by the large copper porphyry ore deposit at the Yerington Mine and
other nearby mines. Proffett and Dilles (1984) published a geologic map of the Yerington
Mining District that describes these features. Seitz et. al. (1982) described the geologic setting of
the area around the Site based on existing information and the subsurface information obtained
through the drilling of test wells north of the site by the U.S. Geological Survey in 1978.
Alluvial fan deposits along the west margin of the valley underlie the process areas and stream-

and lake-deposited materials on the valley floor underlie the tailings and evaporation ponds

(Seitz et. al.; 1982).

Unconsolidated alluvial deposits derived by erosion of the uplifted mountain block of the
Singatse Range and alluvial materials deposited by the Walker River fill the structural basin
occupied by Mason Valley in the vicinity of the mine site. These unconsolidated deposits
comprise four geologic units: younger alluvium (including lacustrine deposits associated with
Lake Lahontan), younger fan deposits, older alluvium and older fan deposits (Huxel, 1969).
Based on core samples collected from previous investigations in the Process Areas (Brown and
Caldwell, 2005a), the underlying alluvial fan materials consist of fine-grained mud-flow deposits
and coarser grained channel deposits. Depth to bedrock in the Process Area is estimated to be
approximately 200 feet bgs based on the well log for Anaconda well WW-10. The alluvial-
bedrock contact deepens towards the north end of the Site to an estimated depth of 600 to 800

feet bgs in the vicinity of the evaporation ponds.

As part of the Yerington Mining District, the Site is located within a large area characterized by
surface expressions of base and precious metals mineralization, and associated hydrothermal
alteration, of bedrock outcrops of granitic and volcanic rocks (Proffett and Dilles, 1984). The
Yerington ore deposit is a disseminated porphyry copper deposit. Copper mineralization is

associated with an intrusion of quartz-monzonite porphyry into a granodiorite mass (U.S. Bureau
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of Mines, 1958). The primary ore minerals are chrysocolla, a copper-alumina silicate, and
chalcopyrite, a copper sulfide mineral. Other metals commonly associated with porphyry copper
deposits (e.g., arsenic, molybdenum, uranium, zinc) often occur in a larger alteration halo around
the ore body, which is the case at the Site. The mineralogical characteristics of the ore and waste
rock mined at the Site from the open pit resulted in the occurrence of technically enhanced

naturally-occurring radioactive materials (“TENORM”).

The occurrence of a potentially extensive alteration halo in the local country rock around the
Yerington copper ore body, in conjunction with the alteration haloes associated with the nearby
Blue Stone, Bear and MacArthur copper deposits, is likely to result in elevated metals
concentrations in the distal alluvial fan deposits underlying the Process Areas. This condition of
elevated metals concentrations in soils is consistent with the results of Shacklette and Boerngen
(1984) for the Yerington area, and will be evaluated by comparing off-site and Process Areas

soils data pursuant to the Background Soils Work Plan and EPA guidance (EPA, 2002).

2.3.2 Hydrogeology

The principal source of water in the Yerington area of Mason Valley is from the Walker River
(Huxel, 1969). The East and West Forks of the Walker Rivers originate in the Sierra Nevada and
merge south of the Site. The Walker River then flows northward through Mason Valley to
Walker Gap. From Walker Gap, the river turns eastward and then southeastward to Weber

Reservoir and ultimately to its terminus at Walker Lake.

Huxel (1969) estimated the following recharge components to the Mason Valley hydrographic
basin: 1) 3 percent from precipitation that falls on the surrounding mountain ranges; 2) 97
percent from the river and associated agricultural diversions; and 3) less than 0.1 percent from
direct precipitation on the valley floor. Along the southern margin of the Site, recharge to the
alluvium from the adjacent Walker River occurs as a result of the river losing water through
seepage. As the river flows to the northeast past the town of Yerington, the Groundhog Hills, a

spur of the Singatse Range, likely impedes much of the recharge from the Walker River to the
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alluvium underlying the northern half of the mine site. Recharge from the Campbell Ditch
immediately east of the Groundhog Hills to the alluvial aquifer would also be impeded by the
bedrock. Percolation from irrigated agricultural fields immediately north of the mine site is

hypothesized to be the dominant source of groundwater recharge in the northern area of the Site.

Although some degree of resistance to vertical flow exists within the alluvial aquifer, created by
the depositional layering of sedimentary deposits and the occurrence of low-permeability layers,
some downward migration of mine-related groundwater is likely to have occurred as a result of
historic operations at the Site and the influence of agricultural irrigation practices immediately

north of the Site.

As described in greater detail in Section 4.0, and presented in the Data Summary Report for
Process Areas Groundwater Conditions (Brown and Caldwell 2005a), groundwater quality
beneath the Process Areas appears to have been locally impacted by past mining and ore
processing operations, including up-gradient and local sources. The geochemical signature of
mine-related groundwater beneath the Process Areas varies, but is generally reflected by elevated
concentrations of metals, radiochemicals, sulfate and total dissolved solids (TDS). In addition,
localized occurrences of elevated concentrations of hydrocarbons and other organic compounds
were identified during the initial phase of groundwater investigations in the Process Areas

(Brown and Caldwell 20053a).

2.4  Conceptual Site Model

This section describes known and potential sources of chemicals in the Process Areas, chemical
release mechanisms, chemical transport pathways for media found within the process areas, and
the spatial distribution of chemicals of interest in Process Areas soils and groundwater. The
chemical sources, release mechanisms, transport pathways, and potential routes of human
exposure for the Site are summarized in the CSM (Integral and Brown and Caldwell 2007). A
more detailed CSM focused on the Process Areas, and OU-specific potential transport pathways

and exposure routes, is provided in the HHRA, attached as Appendix A. Figure 2-4, reproduced
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from the revised CSM (Integral Consulting and Brown and Caldwell, 2007), presents the
physical processes anticipated to occur throughout the Site, including those from the Process
Areas. For the purposes of the OU-specific CSM provided in Appendix A, and subsequent
sections of this Process Areas RI Work Plan, the term ‘mine-related chemicals’ are chemicals
that appear to have been concentrated in soils or groundwater by past operational practices and
the term ‘mine-related groundwater’ is groundwater that appears to have elevated concentrations

of iron, sulfate and other chemicals resulting from past operational practices.

Although the Process Areas have been subject to extensive disturbance in the form of buildings,
infrastructure, mining equipment and debris, certain plant species grow in small portions of the
area. The abandoned buildings and plants may provide shelter or food to wildlife species. In
order to improve the OU-specific CSM, an ecological survey described in Appendix C-1 will be
conducted to identify vegetation and assess wildlife habitats within the Process Areas. The
survey will characterize the quantity and quality of potential plant and wildlife habitat in the
Process Areas in order to supplement the CSM and support the screening level ecological risk
assessment (“SLERA”, attached as Appendix C-2). The SLERA will be based, in part on OU-
specific investigations of chemicals (including radiochemicals) in soils, and on an evaluation of
potential plant and wildlife habitat at the site. The SLERA will follow EPA (1997, 2001)
guidance to provide estimates of risks to potentially exposed wildlife; the methodology is
designed to avoid underestimation of risks to provide a conservative basis for evaluating the

potential need for additional site-specific risk assessment.,

2.4.1 Potential Sources and Release Mechanisms
Based on the information presented in Sections 2.1 through 2.3, a brief summary of sources and

potential release mechanisms of chemicals to Process Areas soils is provided below:

» Seepage of process solutions from conveyances and ponds — Process solutions (pregnant
or spent) conveyed in lined or unlined ditches, or in pipes, and solutions stored in lined or
unlined ponds, may have been released at a number of locations.
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