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SITE NAME AND LOCATION

The International Smelting and Refining (IS&R) Superfund Site is located just east of
Tooele, Utah. The IS&R Site (Figure 1-1) occupies the lower portion of Pine Canyon on
the west flank of the Oquirrh Mountains approximately two miles northeast of Tooele in
Tooele County, Utah, at latitude 40°33' and longitude 112° 15'. The site includes the
former smelter property known as the Pine Canyon Conservation Area, portions of the
Tooele Valley Railroad (TVRR) grade, and the local community and surrounding area
adjacent to the land owned by Atlantic Richfield Company (formerly ARCO), locally
referred to as Lincoln Township or Pine Canyon.

The U. S. Environmental Protection Agency (EPA) Comprehensive Environmental
Response, Compensation, and Liability Information System (CERCLIS) site
identification number is UTD093120921.

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedy for the IS&R Site. The selected
remedy has been chosen in accordance with the requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, 42 U. S.
Code (USC) §9601 et. seq. as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), and to the extent practicable, the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR Part 300. This
decision is based on the Administrative Record for the IS&R Site and, to the extent
practicable, in accordance with the NCP.

The remedy was selected by EPA Region 8. The Utah Department of Environmental
Quality (UDEQ) concurs with the selected remedy.

ASSESSMENT OF THE SITE

The response action selected in this Record of Decision (ROD) is necessary to protect the
public health and welfare or the environment from actual or threatened releases of
hazardous substances into the environment. Such release or threat of release may present
an imminent and substantial endangerment to public health, welfare, or the environment.

DESCRIPTION OF THE SELECTED REMEDY

The selected remedy for the IS&R Site addresses smelter wastes, including tailings and
contaminated soils. The selected remedy consists of monitoring and institutional controls
to protect the integrity of the previously completed reclamation and Removal Actions.

Previously implemented reclamation and Removal Actions include capping of
contaminated soils within the conservation area and portions of the TVRR grade, and soil
removal in the conservation area, Pine Canyon community, and on portions of the TVRR
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grade. Removal Actions also included repair of erosion rills and construction of new
storm water berms and channels.

The current conservation easement on the conservation area (former IS&R smelter and
surrounding land owned by Atlantic Richfield) will remain in place. The easement was
established by Atlantic Richfield and the State of Utah, Department of Natural Resources,
Division of Wildlife Resources. The easement is an agreement to preserve and protect
the wildlife, natural, scenic, open space, and educational values of the property. The
easement will prevent any use of the property that might significantly impair or interfere
with the wildlife habitat or other conservation values. Activities that would impact
existing remedial features are prohibited, such as drilling and exploration, filling,
excavating, mining, dredging, removal of top soil and other materials, and commercial,
industrial and agricultural use as set forth in the conservation easement. Institutional
controls (ICs) are needed to supplement the easement and to ensure it specifically
addresses and protects the existing remedial features. Examples include further deed
restrictions or modification of the conservation easement. In addition, upgraded
engineering and updated informational controls, such as perimeter fencing and signage,
will continue to be maintained by the Utah Division of Wildlife Resources and will help
limit unauthorized use of the property. The performance and adequacy of the ICs will be
reviewed by the County on a periodic basis.

For Pine Canyon, institutional controls consisting of governmental ordinances and permit
programs administered through the Tooele County Building Department and the Tooele
County Health Department are expected to apply to future developable areas where metal
concentrations are below recreational cleanup levels but above residential human health
cleanup levels, as set forth in this ROD. ICs through the Tooele County building and
health departments are also expected to apply to existing development where soil
contaminants in excess of cleanup levels might be disturbed during property
modifications. Undeveloped lands are being developed and proposed for development in
the vicinity of Pine Canyon. As these lands become developed, particularly for residential
purposes, the levels of lead and arsenic may become a matter of concern. Some of the
land may require remedial action prior to being developed for residential purposes.
Properties with existing development that will undergo modifications may also require
remedial measures to avoid unacceptable human exposures to soil contaminants. The
Tooele County building and health departments will have a process for developers and
landowners to follow. Atlantic Richfield, developers, or landowners seeking to change
the use of undeveloped land, such as from agricultural to residential, recreational visitor,
or commercial uses, will be required to meet all requirements and specifications for the
new use. The Tooele County health and building departments, with assistance as
necessary from EPA and UDEQ, are expected to enforce the ICs for soils in these
developable areas.

For the TVRR grade, currently existing ICs are limited to private party agreements with
the landowners and Atlantic Richfield and are required to limit future development and
activities from penetrating the rock cover. Additional ICs, for example, county
ordinances and deed restrictions, are necessary to supplement the existing controls and
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are required to limit future development and activities from penetrating the rock cover.
The selected remedy will ensure the performance and enforceability of such ICs and
agreements. The performance and adequacy of the ICs will be reviewed by EPA on a
periodic basis.

Monitoring will be required for all three areas of the site. Monitoring by Atlantic
Richfield will consist of checking the integrity of the caps, covers, and storm water
controls on a regular basis. Atlantic Richfield will monitor and maintain the conservation
area because it is owned by the company, and the TVRR grade capped areas.
Groundwater monitoring will be conducted at the conservation area to ensure that the
former smelter area does not become a source of groundwater contamination in the
future. In addition, EPA and UDEQ will monitor the institutional controls to ensure they
remain in place and serve their intended purpose.

Because the preferred alternative does not allow for unlimited use and unrestricted
exposure, the IS&R Site will be subject to five-year reviews of how well the remedy is
meeting the objectives.

STATUTORY DETERMINATIONS

The selected remedy for the IS&R Site is protective of human health and the
environment, complies with federal and state requirements that are applicable or relevant
and appropriate for the remedial action, is cost effective, and utilizes permanent solutions
and alternative treatment technologies to the extent practicable.

The selected remedy does not satisfy the statutory preference for treatment as a principal
element of the remedy. Treatment was not demonstrated to be practicable for the
contaminants and wastes. Given the size of the site, the dispersion of some level of waste
throughout much of the site, the type of waste present, and the flexibility desired for
future site use, treatment of contaminants and waste materials was not the most preferred
option. No source materials constituting principal threats have been identified on the site.
Treatment is therefore not a principal element of this remedy.

Because this remedy will result in hazardous substances, pollutants, or contaminants
remaining on site above levels that allow for unlimited use and unrestricted exposure, a
statutory review will be conducted within five years after initiation of the remedial action
to ensure that the remedy is, or will be, protective of human health and the environment.

ROD DATA CERTIFICATION CHECKLIST

The following information is included in the decision summary section of this ROD.
Additional information can be found in the Administrative Record for this site.

• Contaminants of concern (COCs) and their respective concentrations (Sections 5.3
and 7.1)

• Baseline risk represented by the COCs (Section 7)
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• Preliminary remediation goals (PRGs) established for COCs and the basis lor the
levels (Section 7.1.7)

• Whether source materials constituting principal threats are found at the site (Section
n>

• Current and future land and ground water use assumptions used in the BaseJinc Risk
Assessment and ROD (Section 6)

• Potential land and ground water use that will be available at the site as a result of the
selected remedy (Section 6)

• Estimated capital, operation and maintenance (O&M), and total present worth costs;
discount rate: and the number of years over which Ihe remedy cost estimates arc
projected (Section 9)

• Key factors that led to selecting the remedy (Section 12.1)

AUTHORIZING SIGNATURE AND SUPPORT AGENCY ACCEPTANCE OF
REMEDY

This ROD documents the selected remedial action to address the contamination at the '
International Smelting and Refining Supcrfund Site.

HP A, as the lead agency for the IS&R Site (UTD093120921), formally issues this ROD.

Carol Rushin Date
Assistant Regional Administrator
Office of Ecosystems Protection and Remediation
U. S. Environmental Protection Agency, Region 8

The UDEQ, as the supporting agency for the IS&R Site, formally concurs and adopts this
ROD.

UthaVd W. Spf6tt| " Date
Executive Directc
Utah Department of Environmental Quality
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• Preliminary remediation goals (PRGs) established for COCs and the basis for the
levels (Section 7.1.7)

• Whether source materials constituting principal threats are found at the site (Section
H)

• Current and future land and ground water use assumptions used in the Baseline Risk
Assessment and ROD (Section 6)

• Potential land and ground water use that will be available at the site as a result of the
selected remedy (Section 6)

• Estimated capital, operation and maintenance (O&M), and total present worth costs;
discount rate; and the number of years over which the remedy cost estimates are
projected (Section 9)

• Key factors that led to selecting the remedy (Section 12.1)

AUTHORIZING SIGNATURE AND SUPPORT AGENCY ACCEPTANCE OF
REMEDY

This ROD documents the selected remedial action to address the contamination at the
International Smelting and Refining Superfund Site.

EPA, as the lead agency for the IS&R Site (UTD093120921), formally issues this ROD.

Carol Rushin Date
Assistant Regional Administrator
Office of Ecosystems Protection and Remediation
U. S. Environmental Protection Agency, Region 8

The UDEQ, as the supporting agency for the IS&R Site, formally concurs and adopts this
ROD.

Richard W. Sprort Date ^ _. .
Executive Director U R | 61N A I
Utah Department of Environmental Quality • » /i L.
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DECISION SUMMARY

SECTION 1

SITE NAME, LOCATION, AND DESCRIPTION

The International Smelting and Refining (IS&R) Superfund Site is located approximately
two miles northeast of Tooele in Tooele County, Utah, as shown on Figure 1-1. The site
occupies the lower portion of Pine Canyon on the west flank of the Oquirrh Mountains at
latitude 40°33' and longitude 112° 15'.

Copper, lead, and zinc smelting and refining conducted at the IS&R Site between 1910
and 1972 impacted the smelter property and adjacent lands. Atlantic Richfield Company
(formerly ARCO) owns the former smelting property and the surrounding land.

The IS&R Site comprises three areas:

• The former smelter property and surrounding land known as the Pine Canyon
Conservation Area, which is owned by Atlantic Richfield; and comprised the
majority of the site;

• Portions of the former Tooele Valley Railroad (TVRR) grade, which extends from
the conservation area to the City of Tooele, Utah; and

• Pine Canyon, which is adjacent to the conservation area. This residential area is
locally referred to as Lincoln Township or Pine Canyon.

The U. S. Environmental Protection Agency Region 8 (EPA) is the lead agency for the
Potentially Responsible Party (PRP)-fmanced IS&R Site (CERCLIS No.
UTD093120921), and the Utah Department of Environmental Quality (UDEQ) is the
support agency.

Conservation Area (Former IS&R Smelter and Surrounding Land Owned by
Atlantic Richfield)

The 3,000-acre conservation area includes the 1,200-acre area once occupied by the
smelter and tailings impoundments and all of the adjacent property owned by Atlantic
Richfield. Atlantic Richfield, in conjunction with the Utah Division of Wildlife
Resources (UDWR), created a conservation easement in 1994 to protect reclaimed
features. The conservation area and the area included within the conservation easement
are one and the same. The current boundary for this conservation area coincides with the
Atlantic Richfield property boundary.

Pine Canyon

Comprising approximately two square miles, Pine Canyon is located on the western edge
of the IS&R former smelter property. There are approximately 135 properties within the
township with a population of about 470 people. The Pine Canyon community includes
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the properties that were impacted by smelter operations.

Tooele Valley Railroad (TVRR) Grade

The TVRR grade portion of the site is the former railroad right-of-way. The TVRR grade
included in the site runs from Vine Street in the City of Tooele, east to where the right-of-
way intersects the conservation area boundary. The length of the former rail line is
approximately 10,000 feet, and because the land use changes along the former rail line
from Tooele to the conservation area, the TVRR grade was sectioned into three study
areas (Figure 1-1), termed the "town," "school," and "extension" sections to reflect
different land uses.

IS&R Site ROD 1-2 September 2007



SECTION 2

SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.1 HISTORICAL LAND USE

Conservation Area (Former IS&R Smelter and Surrounding Land Owned by
Atlantic Richfield)

IS&R began operations in Tooele in 1910 on approximately 1,200 acres. At various
times, from 1910 through 1972, IS&R operated copper and lead smelters and a lead-zinc
flotation mill. Once considered state of the art, the smelter processed ores mined from
several areas in Utah and Nevada. The copper plant was originally designed to process
4,000 tons of ore per day, although it never sustained a rate this high. In the early years
of IS&R operation, tailings and slag were produced at an estimated annual rate of
approximately 650,000 tons/year with declining output in later years. Approximately 326
acres of tailings of an unknown volume are located within the tailings impoundment.
The copper smelter was closed in 1946, followed by the closure of the lead/zinc flotation
mill in 1968, and finally, closure of the lead smelter in 1972. With the exception of a few
incidental buildings, the smelter facility was demolished or scrapped in the mid-1970s.

From 1974 through 1981, the Anaconda Company constructed and operated a mine and
mill known as the Carr Fork Operation. The main mill of the Carr Fork operation was
one mile east of the IS&R smelter property in Pine Canyon on approximately 12.5 acres.
The Carr Fork operation began processing ore in 1979 and ran for less than two years.
Tailings from the Carr Fork Operations were transported down Pine Canyon to the
original IS&R tailings impoundment location, where a new 100-foot high tailings dam
was constructed. Because of the short duration of operations at the Carr Fork Mill, the
tailings encompass only about 64 acres behind the constructed dam.

Pine Canyon/Lincoln Township

Lincoln was settled in the late 1800s as a farming and ranching area. When the smelter
was constructed in 1908, much of the original farm land was purchased by the
International Smelting Company for operation of the smelter. During the operational
period of the smelter, Lincoln continued to be used for farming and also became the
residence for some smelter employees. Since the smelter discontinued operations in
1972, the area has experienced a slow, steady growth to its current population of about
470 people.

Lincoln Township was established in 1996 to avoid annexation. The township operates as
a separate planning district within Tooele County. Current land uses include residential,
recreational visitor, and open agricultural.
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Tooele Valley Railroad (TVRR) Grade

The TVRR was constructed in 1909 to connect the Union Pacific and Western Pacific
lines at Warner, Utah, (west of Tooele) to the IS&R smelter - a distance of
approximately seven miles. The primary reason for TVRR's existence was for the
support of the IS&R smelter. The railroad was used for transporting smelter ores,
concentrates, equipment, and personnel to and from the site.

At Tooele the railroad went through the center of Vine Street to First Street where the
line curved slightly to the north, so that it approximately paralleled Vine Street to the
mouth of Middle Canyon. Shortly after Middle Canyon the track split. The upper track
followed along the foothills to the smelter, and the lower track provided railroad service
to the lower portion of the property. The railroad was abandoned in 1981. Over a period
of three months the track was systematically removed, Vine Street was repaved, and the
engine house was dismantled. The railroad grade (Figure 2-6) between what is now the
western conservation area boundary and Vine Street in Tooele was sold to various
entities.

2.2 SITE INVESTIGATION HISTORY

The IS&R Site has been the subject of environmental concern since 1984. A number of
federal, state, and local government agencies, as well as PRPs, have been involved in the
site. The following information gives a brief summary of environmental activities
pertaining to the IS&R Site, and Table 2.1 provides a detailed chronology of
environmental activities.

1984 Utah Division of Environmental Health, Bureau of Solid and Hazardous Waste
Site Investigation

The Utah Division of Environmental Health, Bureau of Solid and Hazardous Waste
(BSHW) recommended a full site investigation based on a preliminary assessment of the
site conducted in March 1984. During the site investigation performed at the smelter on
June 30, 1984, the BSHW collected groundwater samples of the spring emanating from
under the slag pile, the tap water at Boys Ranch (source was reported to be spring water),
and waste and soil samples. For soil and waste samples, total arsenic concentrations
ranged from 393 to 6,040 milligrams/kilogram (mg/kg), and total lead concentrations
ranged from 1,720 to 10,700 mg/kg. For groundwater, the concentration of total arsenic
was less than 50 micrograms per liter (ug/1) at the base of the slag pile and 1.5 ug/1 at the
Boys Ranch well. The concentration of total lead in groundwater was 110 ug/1 at the
base of the slag pile and less than 100 jig/l at the Boys Ranch well.

1985 EPA Investigation

The EPA Region VIII Field Investigation Team collected samples of tailings and
subsurface soils and a groundwater sample from a Pine Canyon well upgradient of the
site. The groundwater sample was analyzed for total and dissolved metals as well as
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sulfate and cyanide concentrations. Constituents in the groundwater were reported below
the primary and secondary drinking water standards.

1985 Atlantic Richfield Investigation

Atlantic Richfield collected waste, soil, groundwater, and surface water samples during a
1985 investigation. Soil samples were collected along transects radiating from the center
of the former smelter. One surficial soil sample obtained in the center of the former
smelter location had a total lead concentration of 55,500 mg/kg and an arsenic
concentration of 1,375 mg/kg. These concentrations dropped by more than an order of
magnitude within six inches of the surface. The concentrations in the surficial soils also
dropped significantly with distance from the center point of the former smelter. At
approximately the west property line, the lead concentration was 30 mg/kg and the
arsenic concentration was 7 mg/kg in surficial soil. Three sets of groundwater samples
were collected from the four groundwater wells located north and west (downgradient) of
the site and a spring at the base of the slag pile. All parameters in groundwater were
found to be within drinking water standards. Surface water samples were collected from
Pine Creek and other locations during the 1985 investigation. All parameters in surface
water were found to be within drinking water standards, with the exception of cadmium
found in a spring at the base of the slag pile, and lead at both the Elton Tunnel discharge
and in a small stream below the Pine Canyon landfill. All parameters were within
drinking water standards at the downstream property line.

1986 -1989 Atlantic Richfield Surface Water Samples

In September 1986 Atlantic Richfield collected three samples from Pine Creek down-
gradient of the slag pile. The data from these samples show dissolved metals, except lead,
were within drinking water standards. Concentrations of dissolved arsenic were all less
than 10 jj.g/1 and concentrations of dissolved lead ranged from 20 to 160. jag/1.

Subsequent to the 1986 reclamation activities, Atlantic Richfield continued to sample
four locations on Pine Creek in 1987, 1988, and 1989. A spring that contributed flow to
the creek after contacting slag material was also sampled in 1987, after which time it
dried up and has remained dry. The results of the analyses for total and dissolved metals
indicated one dissolved sample exceeded the drinking water standard for lead in January
1987; however, the concentrations in Pine Creek were below drinking water standards
after 1987 (post-reclamation).

1995 Utah Division of Environmental Response and Remediation Surface Water
Sampling

Based on a previous Hazard Ranking System (HRS) score and results of prior sampling,
the UDEQ, Division of Environmental Response and Remediation (DERR) collected
water samples from Pine Creek and Swenson Canyon, a tributary to Pine Creek, and
analyzed the samples for total metals. Concentrations of total arsenic ranged from less
than 3 to 39.4 jig/I. Concentrations of total lead ranged from less than 2.7 to 197
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1996 Expanded Site Investigation

The Utah DERR completed an expanded Site Investigation for the EPA in 1996 that
included collection of 13 waste samples and 19 soil samples from the tailings and
surficial soil in the conservation area, and from the Pine Canyon area. Total lead
concentration in tailing samples ranged as high as 61,300 mg/kg, and arsenic
concentrations ranged as high as 5,420 mg/kg. Total lead concentration in surficial soil
samples in other areas of the conservation area ranged as high as 1,310 mg/kg, and
arsenic concentrations ranged as high as 368 mg/kg. Total lead concentrations in
surficial soil samples obtained from 10 residences in Lincoln ranged as high as 1,040
mg/kg, and arsenic concentrations ranged as high as 79.5 mg/kg.

The 1996 study included sampling four groundwater wells for total and dissolved metals,
including a well in Pine Canyon and a Boys Ranch well.

1999 and 2000 NPL Activities

In April 1999 EPA proposed to list the IS&R Site on the National Priorities List (NPL).
The HRS scoring package prepared on February 24, 1999, concluded that the total site
score was 58.31.

The final listing of the IS&R Site on the NPL occurred in July 2000.

2001 - 2006 Remedial Investigation

Atlantic Richfield conducted the Remedial Investigation (RI) between 2001 and 2006,
with EPA's oversight. The chief objective of the RI was to determine the potential risk to
human health and the environment of the IS&R Site and adjacent land by evaluating the
site in its current condition, taking into account reclamation actions completed in 1986,
verifying previous investigation sample results of the site prior to reclamation, and
assessing conditions in areas not previously addressed by reclamation efforts, including
near-by residential areas.

The conservation area was divided into work areas (WAs) during the RI to facilitate the
inspection. These WAs are shown in Figure 2-1. During the RI, soils, slag, sediment,
surface water, and groundwater were sampled, and site inspections were conducted to
identify areas where future remedial action may be required. In addition to samples
collected on the former smelter site and surrounding fields, residential yard samples and
household dust samples were collected from selected residential dwellings in the
community of Pine Canyon, located west of the smelter site. The investigation monitored
groundwater wells in the area of the smelter, Pine Canyon, and nearby areas.

Soil and sediment samples were analyzed for 23 metals and pH. The metals included
aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver,
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sodium, thallium, vanadium, and zinc. Water samples were analyzed for the same 23
metals, 4 anions, and 4 physical properties, including all drinking water standards.
Analytical results of the samples collected show that only when lead and arsenic are high
are any of the other metals in concentrations high enough to pose a concern. Therefore,
throughout the investigation, lead and arsenic were used as indicator metals to gauge the
impact on areas from smelter operations.

Groundwater samples were collected on and near the site and from nearby areas from
2001 through February 2006 to determine what impacts, if any, to. area aquifers are a
result of past operations at the IS&R Site, and in an attempt to locate a source of elevated
arsenic in the groundwater.

During site inspections, 451 locations were identified and mapped as areas of concern
(AOCs). The AOCs were further divided as part of the Work Plan into observed areas of
potential impact and isolated stained soil (ISS) areas. Ten percent of the areas were
sampled for metals and other contaminants of concern (COCs), and then all locations
were categorized into like groups. The areas of greatest concern were located in areas not
previously addressed by reclamation work.

Tooele Valley Railroad Grade Investigation

In 2003-2004, Atlantic Richfield, under EPA oversight, performed sampling at the TVRR
grade in response to an EPA-issued Unilateral Administrative Order for Sampling
Activities, (EPA Docket No. CERCLA-08-2004-0002). The town, school, and extension
sections within the TVRR right-of-way in Tooele were sampled for metals. The
sampling results indicated that some areas exceeded cleanup levels for lead or arsenic for
their respective sections.

Pine Canyon Investigation

As outlined in the Unilateral Administrative Lincoln Township Order, (EPA Docket No.
CERCLA-08-2001-012) Atlantic Richfield conducted soil investigations to assess
elevated metal concentrations within Lincoln. This order required Atlantic Richfield to
conduct an investigation prior to EPA completing a risk assessment to determine if
imminent and substantial concerns to the public health or the environment were present.
Properties within Lincoln were sampled in a series of sampling rounds, which eventually
included all properties within the core area of the community and extended in each
cardinal direction until a minimum of three adjacent properties tested below the EPA-
established cleanup levels.

2.3 SITE RECLAMATION AND REMEDIATION HISTORY

2.3.1 IS&R Smelter Property Reclamation/Stabilization

There have been several less extensive maintenance actions and several significant
reclamation actions completed on the conservation area (former IS&R smelter and
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surrounding land owned by Atlantic Richfield), which are discussed below. Since the
1980s, additional environmental reclamation and cleanup work has been conducted at the
former IS&R smelter property. The reclamation addressed 330 acres of tailings, 28 acres
of metal-contaminated slag, 13 acres of settling ponds, 50 acres of landfills, and 125
acres of smelting waste. This work included waste consolidation, drainage improvements
to prevent erosion, soil capping, and revegetation. The only remaining feature that was
not completely addressed in the reclamation effort is the slag pile. The slag pile is inert
as indicated by the results of tests that showed that there is little available arsenic and that
compounds were not leaching from the slag. In addition, results of samples collected
downstream of the slag pile in Pine Creek indicate that the slag pile is not impacting the
water quality within the stream. The slag pile is an historic landmark.

2.3.1.1 1986 Reclamation

The former IS&R smelter property covered an area of approximately 3,020 acres, of
which about half was occupied by the smelter operation. Pre-reclamation (1952) features
are shown in Figure 2-2. Extensive reclamation activities were conducted on the smelter
property from 1986 to 1987 under a plan approved by the Utah Division of Oil, Gas, and
Mining that mitigated most risks resulting from the smelter operation. An aerial photo of
the site and various operation and reclamation features are shown on Figure 2-3,
Conservation Area 1986 Reclamation Action Features. The reclaimed site tailings
impoundment is shown in Photograph 2-1.

As detailed on Table 2.2, individual components of the reclamation effort included
consolidation and isolation of waste; capping impacted surface areas with clean soil;
demolition of the warehouse, miscellaneous out-buildings, and assay laboratory;
installing storm water run-off controls; and soil capping and revegetation of disturbed
areas with native vegetation. A detailed description of the reclamation work completed
in 1986 can be found in the RI report.

2.3.1.2 Other Reclamation Actions

Since 1994 the UDWR has managed the conservation area, or smelter property, portion
of the site for the purposes of wildlife habitat and preservation through a conservation
easement. Supplemental seeding and minor maintenance actions on specific areas of the
IS&R smelter property have been performed by Atlantic Richfield and the UDWR to
preserve and enhance wildlife habitat. Atlantic Richfield, in cooperation with the
UDWR, has continued to conduct maintenance of the reclaimed features as necessary.
Required repair work has primarily been surficial in nature such as erosion repair and
fence repair. Most maintenance work has been completed on a routine basis and has not
warranted special reporting or notification to the EPA.

During the fall of 1998 and 1999, Atlantic Richfield completed maintenance work,
including repair of shallow erosion rills, placement of an additional cover over an
evaporation pond in Dry Canyon, construction of diversion berms on the edge of Dry
Canyon, construction of a spillway at the Elton Tunnel water holding pond, demolition
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and backfill of the Elton Tunnel portal, and placement of additional cover in areas of the
slag pile that had settled, as reported in the Carr Fork maintenance operations final report.

In 2003 additional work was completed in the area of the former smelter plant to address
maintenance issues that were discovered during the RI. This work included construction
of a diversion berm to prevent erosion of the Carr Fork landfill cap and placement of a
12-inch clean soil cover over two areas of discolored soil located near the west entrance.
The 12-inch cover was seeded with a native seed mix.

2.3.1.3 2006 Conservation Area Removal Action

During the RI, 18 locations of varying size were identified in the conservation area that
exceeded the cleanup levels of 8,000 mg/kg lead and 900 mg/kg arsenic. During a
Removal Action on this property, these locations (called observed areas of potential
impact) were addressed by placing a 12-inch thick cap of clean soil over the source
material and then re-planting the surface with native grasses and shrubs to establish
healthy vegetation. Two isolated areas within the mined out portion of the slag pile could
not be accessed safely by construction equipment. These two areas are not easily
accessible by the public due to their location within the slag pile and additional measures,
such as the installation of chain link and barbed wire fence, have been taken to prevent
access to the slag pile.

This Removal Action also addressed other areas identified during the RI where the
surface soils were stained and vegetation was limited or absent (called isolated stained
soil [ISS] areas). Although lead and arsenic concentrations were below cleanup levels,
Atlantic Richfield removed the top 24 inches of soil, backfilled with clean soil, and
revegetated these ISS areas. The soil was disposed of at the tailings repository within the
conservation area. In addition, some storm water controls constructed as part of the
initial reclamation work in 1986 were modified and repaired during the summer of 2006.
This work entailed constructing berms and ditches and introducing erosion control
materials (for example, large stones known as rip-rap). Also, old foundations and vaults
that had subsided since the reclamation work were backfilled and covered with clean soil
and revegetated. A thorough discussion of the 2006 conservation area Removal Action is
included in the 2006 Conservation Area Removal Action Final Construction Report.
Figure 2-4 shows the areas addressed by the 2006 Removal Action.

2.3.2 2004-2005 Lincoln Township/Pine Canyon Residential Soil Removal Action

Studies conducted as part of the RI found that some of the properties located in the Pine
Canyon community, west of the conservation area, had been impacted by smelter-related
contaminants. Due to the high lead levels in a blood test taken by the Tooele County
Health Department on a child in Lincoln and the risks identified by the Baseline Human
Health Risk Assessment (BHHRA), EPA and the UDEQ determined that immediate
implementation of remedial action was necessary to reduce local residents' exposure to
lead and arsenic in the environment. In July 2004, EPA issued a Unilateral
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Administrative Order for a Time-Critical Removal Action (TCRA) to address all
remaining potential risks in the residential area.

EPA issued a Unilateral Administrative Order (EPA Docket No. CERCLA-08-2004-
0016) on July 22, 2004, to complete the Removal Action in Lincoln Township/Pine
Canyon. The Removal Action included excavation of up to 18 inches of soil on
properties where lead and arsenic concentrations exceeded cleanup levels. Areas to be
removed were determined by calculating the weighted average lead and arsenic
concentrations on each property. When the average concentration for the property
exceeded the chronic cleanup level (580 mg/kg lead; 100 mg/kg arsenic), those zones
with sample results greater than the cleanup level were included in the Removal Action.
In addition any individual zone that exceeded the acute cleanup level (870 mg/kg lead;
150 mg/kg arsenic) was also included in the Removal Action regardless of the weighted
average.

Field implementation of this Removal Action began in the fall of 2004 and was
completed during the summer of 2005. Figure 2-5 shows the properties sampled and
those included in the Removal Action. Excavation was completed on 19 properties and
included 9,100 cubic yards of material removed and transported to the tailings repository
on the smelter property. Soil samples were not collected after excavation and no barrier
was installed because the contamination was surface deposits made by wind and flash
flood events. After excavation each property was backfilled and landscaped or restored
similar to the pre-construction condition. Photograph 2-2 shows an example of a
property that was restored after excavation and backfilling.

2.3.3 2005 Tooele Valley Railroad Grade Removal Action

The railroad grade of the TVRR extends from Vine Street in Tooele east to where it
divides into two tracks and then intersects the conservation area. For Removal Action
planning and remedial action, the former grade was divided into three corresponding
sections that include the town, school, and extension sections (Figure 1-1). Figure 2-6
details the areas that were remediated by Atlantic Richfield pursuant to an EPA Cleanup
Order. From 2003 through 2004, under a Unilateral Administrative Order issued
November 21, 2003, Atlantic Richfield conducted field sampling to investigate the
degree and extent of the metals impact on the grade. The sampling results of relevant
zones and areas that exceeded cleanup levels (Table 7-12) were included in the TVRR
grade Removal Action. The TCRA order required removal of up to 18 inches of soil in
residential sections (town and school sections) where lead and arsenic concentrations
exceeded cleanup levels and removal or capping of up to 18 inches of soil in the
recreational sections (extension section).

Field construction in accordance with this Unilateral Administrative Order was
completed during the summer of 2005. The work on the town and school sections
included soil removal followed by backfill and surface features replacement. In the
extension section similar work was completed on most reaches of the grade alignment.
Soils that were removed were taken to tailings repository within the conservation area. In
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areas where soil was not removed, a protective cap of soil and/or rock was placed. Figure
2-6 shows the areas along the TVRR grade that were included in the TCRA.
Photographs 2-3 and 2-4 show reclaimed sections of the TVRR grade.

2.4 ENFORCEMENT HISTORY

Enforcement-related actions that have occurred at the IS&R Site include:

• April 1999 - EPA proposed to list the IS&R Site on the National Priorities List (NPL)
(the Hazard Ranking System [HRS] scoring package prepared on February 24, 1999,
concluded that the total site score was 58.31);

• July 2000 - Final listing of the IS&R Site on the NPL;
• September 18, 2001 - EPA issued Administrative Order on Consent for the site RI/FS

(EPA Docket No. CERCLA-08-2001-12) that included the conservation area and
Lincoln Township/Pine Canyon;

• November 21, 2003 - EPA issued Unilateral Administrative Order (EPA Docket No.
CERCLA-08-2004-0002) for sampling activities at the Tooele Valley Railroad grade;

• July 22, 2004 - EPA issued Unilateral Administrative Order (EPA Docket No.
CERCLA-08-2004-0016) to complete the Removal Action in Pine Canyon;

• October 4, 2004 - EPA issued Unilateral Administrative Order (EPA Docket No.
CERCLA-08-2005-01) to complete the Removal Action at the Tooele Valley
Railroad grade; and

• September 7, 2006 - EPA issued Unilateral Administrative Order (EPA Docket No.
CERCLA-08-2006-0010) to complete the Removal Action at the conservation area.

IS&R Site ROD 2-9 September 2007



SECTION 3

COMMUNITY PARTICIPATION

This section summarizes the community relations activities performed by EPA and
UDEQ during the investigations and remedy selection process.

An information repository containing the Administrative Record and other information
about the site was established shortly after the site was listed in 2000 at the Tooele Public
Library, 150 West Vine Street, Tooele, Utah 84074, and at the Superfund Records Center
at EPA Region 8 in Denver. The UDEQ has numerous files and information related to
this site, which is available to the public upon request; however, the UDEQ is not
considered an information repository for the site.

EPA and UDEQ completed a community involvement plan for the site in November
2001. This plan outlined methods to enhance understanding and communication so that
those impacted can become more informed about the site activities and be part of the
decision making process. The plan was based primarily on discussions with residents,
local officials and business leaders, and it enlisted the support of local groups, individuals
and elected officials to collect and distribute information.

An informal community advisory group was formed shortly after the site was placed on
the NPL. Meetings have been a joint effort between the EPA, UDEQ, Tooele County
Health Department, and citizens, including a citizen co-chair; they have generally
occurred two to three times each year or on an as-needed basis. Notices about the
meetings and the proposed agenda were mailed and emailed to citizens in advance of all
meetings; information was also placed in the Tooele Transcript's event section known as
the Bulletin Board.

The EPA and UDEQ have maintained regular contact with members of the community
and implemented a variety of community relations activities as new information about the
site has become available. This has included holding public meetings; distributing fact
sheets, brochures, and flyers; meeting with community members and local officials;
developing and maintaining an EPA web fact sheet; and sharing information with the
local media.

The EPA and UDEQ supported the Tooele County Health Department in conducting a
survey with residents about the site in 2001. EPA also worked with the County to
develop a brochure that was distributed to residents in 2002.

EPA developed and distributed a fact sheet in June 2004 to alert residents of soil
sampling activities. The fact sheet included questions and answers about health effects of
lead and arsenic in soil and included tips to reduce exposure. It also informed the
community of the County's services for free blood lead testing.

IS&R Site ROD 3-1 September 2007



Representatives from EPA, UDEQ, the Tooele County Health Department, and Atlantic
Richfield hosted an open house April 19, 2005, to provide information, discuss
construction site safety, and answers questions concerning residential soil removal at Pine
Canyon and the TVRR grade. Atlantic Richfield also distributed an informational
brochure about the Removal Action to affected residents. Representatives from EPA went
door-to-door with contractors to talk with property owners about the need to conduct
removal activities. EPA and UDEQ held a celebration September 21, 2005, when the
residential cleanup work was completed.

EPA developed and distributed a fact sheet to citizens when the groundwater
investigation was complete in March of 2007. The fact sheet provided an update on site
status and provided a summary of the results of the groundwater investigation.

The remedial investigation/feasibility study reports, and the proposed plan, were released
to the public for comment on June 16, 2007. These documents were made available to
the public in both the Administrative Record and the information repository described
above. In addition, approximately 100 copies of the proposed plan were mailed to
citizens in the neighborhoods adjacent to the site. The notice of availability for the
proposed plan was published in the Tooele Transcript on June 14, 2007. A public
comment period on the proposed plan was held from June 16, 2007 to July 16, 2007.

A public meeting was held on June 26, 2007, at the Tooele County Health Department
regarding the proposed plan for this site. At this meeting, representatives from EPA and
UDEQ answered questions about the current conditions of the site, the remedial
alternatives under consideration, and the preferred alternative. Several community
members, including the co-chair of the community advisory group, expressed support for
the preferred alternative and there were no objections to the preferred alternative. EPA
did not receive any written comments during the comment period.
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SECTION 4

SCOPE AND ROLE OF RESPONSE ACTION

This remedial action addresses all areas of the IS&R Site, including the conservation area
(former smelter property and surrounding land owned by Atlantic Richfield), Pine
Canyon, and the TVRR grade area. Removal Actions have been conducted at the
conservation area, Pine Canyon and TVRR grade area. The response action described in
this ROD is intended to be the final response action for the IS&R Site.

The remedy selected by EPA and documented in this ROD includes remedial actions
necessary to protect human health and the environment. The risk assessment determined
that exposures to contaminated smelter wastes and contaminated soil pose a risk to
human health and the environment under current and future residential and visitation use
scenarios.

The selected remedy is intended to mitigate or abate risks posed by site contamination.
While waste will remain on site, it is isolated beneath soil or equivalent covers at the
conservation area. These barriers will reduce or eliminate the direct contact exposure.
Institutional controls will prevent future human contact with contamination. An integral
aspect of the selected remedy is the use of the former smelter property as a conservation
area. This use is enabled by the conservation easement that will remain in place.
Monitoring and maintenance of reclamation features and institutional controls will ensure
controls remain in place and serve their intended purpose. Monitoring of groundwater
will ensure that the former smelter area and tailings repository do not become a source of
groundwater contamination in the future.
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SECTION 5

SUMMARY OF SITE CHARACTERISTICS

This section summarizes information obtained through the investigations and feasibility
studies. It includes a description of the site conceptual model on which the investigations,
risk assessment and response actions are based. The major characteristics of the IS&R
Site and the nature and extent of contamination are summarized below. More detailed
information is available in the Administrative Record for the site.

5.1 CONCEPTUAL SITE MODEL

The illustrated conceptual site model (CSM) depicted in Figure 5-1 shows potential COC
sources and interconnecting relationships with pathways to receptors. This figure
provides the basic framework for assessing and finding potential risks from COCs. The
CSM and exposure pathways are discussed further in Section 7 of this ROD as part of the
summary of site risks.

The CSM identifies the media historically associated with smelter sites in general and
specifically with this site. Consistent with other smelters of the period, the primary
source materials associated with the smelter include residue waste, tailings discharged
from the mill, stack emissions, and slag. Through deposition from wind and water
erosion, and leaching, these materials can impact surrounding areas. Consequently,
receptors (both human and ecological) can potentially come in contact with the waste
sources through various affected media types, including air (wind), soil, surface water,
sediments, and groundwater. Because most waste materials, such as tailings and smelter
wastes, have been removed or covered, and the slag pile is inert, the exposure potential
by direct contact is relatively low.

The remaining smelter wastes and contaminated soils are the primary sources of
contamination, with the lesser-contaminated soils a secondary source of contamination.
The primary release mechanisms are erosion due to wind or water, and as a result of
direct contact.

5.1.1 Pathways

The conservation area portion of the site was reclaimed in 1986; therefore, one of the
stated RI objectives was to determine the risks associated with the area in its current
condition. The RI was the first environmental study to look at the site taking into account
the reclamation completed in 1986. The RI investigated the release mechanisms of
erosion and leaching from both reclaimed and unreclaimed areas that potentially could
affect the downstream pathways of soils, surface water, and groundwater. All media with
the exception of certain soil-related wastes were eliminated as potential sources and
pathways.
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5.1.2 Receptors

The conservation easement, which includes the entire conservation area, heavily restricts
the type of use within the area. These restrictions limit potential receptors to workers
(primarily Utah Division of Wildlife Resources personnel performing non-intrusive
work) and recreational users. Ecological receptors include a variety of flora and fauna,
which are characteristic of wildlife habitat in semi-arid foothill habitats. The small
stream in Pine Canyon is the only non-ephemeral waterway on the site, although it also
normally recedes into the ground prior to leaving the conservation area.

Area residents living on property within Pine Canyon were identified in the CSM as
receptors with the highest potential for being affected by former smelter operations.
Receptors on the TVRR grade portion of the site include both residents in houses that
have been built on the right-of-way as well as workers in the more open agricultural
areas. Ecological receptors are similar to those found within the conservation area.

5.2 PHYSICAL CHARACTERISTICS OF THE SITE

5.2.1 Climate and Meteorology

Climatic conditions which affect the environmental conditions in the area include
precipitation, temperature, wind speed and direction, and annual snow cover.

The average temperature of Tooele and the surrounding vicinity fluctuates from a mean
of 31 degrees Fahrenheit (°F) in January to 91 °F in July. Summer thunderstorms and
snow melt are the most prevalent agents of erosion. Tooele averages 17.6 inches of
precipitation a year, while the peaks of the Oquirrh Mountains above the site average
nearly 35 inches per year. The former smelter area receives 18 to 24 inches of snow each
year.

A wind rose from one year (1973) of actual weather station data (the only meteorology
records available) indicates the dominant wind directions are north and south with
westerly winds as the next most prevalent. Wind velocities in the area, as recorded at
Salt Lake City Airport (approximately 20 miles north), average 8 to 10 miles per hour.

Weather extremes in the form of floods, tornados, and severe storms rarely occur in the
Tooele area. The majority of severe storm events that were recorded for Tooele County
were thunderstorms, high winds, hail, lightning, and dry microbursts.

5.2.2 Regional Geology

The area is characterized by a dynamic and diverse geologic history. Large inland seas,
which repeatedly advanced and receded, glaciation, and intense episodes of mountain
building and volcanism formed the thousands of feet of rock layers that comprise the
Wasatch and Oquirrh Mountains and underlie the valleys. Thrusting and faulting are
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responsible for the presence and form of the mountain ranges that surround the valley.
These ranges are the source of the alluvial sediments, which make up much of the valley
floor.

Many of the physiographic features in the basin and surrounding foothills resulted from
or were strongly influenced by former Lake Bonneville. Lake Bonneville is believed to
have formed as a result of glaciation about 25,000 years ago and diminished to the size of
the present Great Salt Lake about 10,000 years ago. Lake Bonneville sediments range
from gravelly beach deposits to deepwater siliceous and calcareous sediments, especially
near canyon mouths, as the Oquirrh and Wasatch Ranges shed alluvial sediments.

The bedrock exposed in the mountains in the area is primarily composed of
Pennsylvanian- and Permian-age formations, consisting of quartzite, sandstone, siltstone,
and limestone. These formations have contributed to the alluvium underlying the area,
which consists of inter-fingered sands, silts, gravels, and clays originating from lake-
bottom, lakeshore, stream, and alluvial fan deposits. The thickness of the alluvial valley
fill ranges from over 7,000 feet in parts of the northern portion of Tooele Valley to 0 feet
where the fill pinches out at the margins of the valley.

5.2.3 Site Geology

The site is located within the Basin and Range Physiographic Province that is
characterized by mountains and valleys formed by thrusting and faulting, and subsequent
erosion, as described above. It is situated on the western flank of the Oquirrh Mountains,
along the eastern edge of Tooele Valley in a graben formed by Cenozoic Era normal
faulting.

The lower portion of the site (western) is situated on former Lake Bonneville shoreline
deposits, consisting primarily of sandy beach deposits. The upper (eastern) portion of the
site consists of alluvium containing sand, silt, clay, and gravel deposited in pre-Lake
Bonneville alluvial fans. The alluvium underlying the majority of the area is at least 730
feet thick (and may be up to 1,400 feet thick in the vicinity of the tailings) and
information from the USGS indicates that the alluvium in the vicinity of Lincoln is at
least 900 feet thick. This is due, in part, to the location of the property on the down-
dropped sides of two major fault systems which intersect southeast of the site.

The Occidental Fault, a normal fault with the downthrown side on the west, traverses the
northeast corner of the property. Based on the inferred trace of the fault, it apparently
caused the formation of Pine Canyon. The inferred fault trace follows the northwest
trend of the canyon into the valley.

5.2.4 Hydrogeology

Valley-margin deposits are comprised of sand and gravel with varying amounts of silt
and clay, while the deposits toward the center of the valley are predominantly silt and
clay with sand interbeds. Smaller stream channel and colluvial deposits locally interfinger
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with the alluvial and lacustrine deposits. The stream channel deposits are typically well
sorted and very permeable, whereas the colluvial deposits are poorly sorted and have low
permeability.

Recharge to area aquifers is primarily by rain and snow falling on the Oquirrh Range and
subsequently percolating downward through alluvium, colluvium, and consolidated rock
and alluvial beds into the Tooele Valley. Zones of heavy infiltration are also found at the
mouths of the canyons (at the valley margins). In addition, but in a much smaller
amount, surface infiltration in the valley itself may provide some recharge to area
aquifers.

The groundwater aquifer under the site is over 500 feet below ground surface with a
hydraulic gradient toward the west or northwest. Along the bench areas, where the
smelter site was located, groundwater occurs under water table conditions in the valley
margin deposits that consist mostly of alluvial fan and beach material. These deposits
thicken rapidly and are very permeable, with transmissivity of up to 60,000 gallons per
day (gpd)/ft not uncommon.

The transmissivity of the aquifer at the Boys Ranch has been calculated at 844,000 gpd/ft,
and the average thickness of the aquifer was reported to be 500 feet. The unsaturated
zone overlying the aquifer within the tailings pond area averages 600 feet in thickness.
Fresh water was present from 426 to 950 ft below ground surface.

Shallow groundwater (underflow) along the Pine Creek drainage can discharge in the
form of springs at the ground surface. Prior to 1987, there were springs and seeps down
gradient from the slag pile and the Pine Canyon landfill on the site that discharged poor
quality water. Water from these springs flowed overland in a small stream and
eventually discharged to Pine Creek. Since the completion of the reclamation and
stabilization activities in this area, these springs have dried up and no longer affect Pine
Creek.

5.2.5 Regional Groundwater Chemistry

Based on information by the USGS and confirmed by the RJ, groundwater in the basin
fill aquifer in the Tooele Valley generally ranges between calcium magnesium
bicarbonate type and sodium chloride type. In addition, some areas contain water that
represents a mixture of the two types with sulfate being one of the major ions. In general,
water in the southwestern part of the valley is of the calcium bicarbonate type, and water
in the northern and middle parts of the valley is of the sodium chloride type. Usually the
bicarbonate type water is representative of recharge areas, which may be indicative of the
predominately carbonate bedrock in the area. The water quality in the recharge zone is
generally good, with total dissolved solid (TDS) values of 1,000 milligram per liter
(mg/1) or less. As water moves through the valley fill, it tends to pick up additional
dissolved solids and become more sodium chloride rich. In Tooele Valley the chloride
concentrations naturally increase towards the Great Salt Lake, northwest of the site.
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Water produced in the middle of the valley is of lower quality, with TDS values of 1,000
to 3,000 mg/1, whereas the TDS concentrations are below 600 mg/1 in all of the site wells.

5.2.6 Site Water Chemistry

Groundwater analytical results from water collected in the site wells indicated levels of
sulfate between 150 mg/1 and 380 mg/1 in the past. Sulfate in groundwater is derived
principally from gypsum and anhydrite, and to a lesser degree oxidation of iron sulfide.
Sulfate concentrations have trended downward in the water collected during the RI, to a
range from 68 mg/1 to 190 mg/1, a value similar to the background range found
throughout the Tooele Valley. Chloride concentrations in the site wells range from 12
mg/1 to 56 mg/1, again a range that is similar to or less than that found in other areas
within the valley. Chloride concentrations in the Great Basin region are typically higher
than many other regions due to the Lake Bonneville sediments underlying the area.
Chloride in groundwater is predominantly derived from weathering of crystalline and
sedimentary rocks, lake bed sediments, and human and agricultural waste. Groundwater
from the sampled well highest above the valley floor has the lowest chloride
concentration, while groundwater from site wells lower in the valley has higher
concentrations but does not appear to be abnormal relative to other valley wells.

Groundwater from the mouth of Pine Canyon, and downgradient of the site all show
similar water chemistries with relatively low concentrations of all ions. This is indicative
of these wells being developed in a common groundwater source. This also suggests that
all of these wells are located in a generally common flow path of mountain front recharge
water, flowing out into the deeper valley fill sediments. This finding supports the
understanding that groundwater flows in a west-northwesterly direction.

5.3 REMEDIAL INVESTIGATION RESULTS

The site investigations focused on the three areas comprising the IS&R Site, the
conservation area, Pine Canyon, and the TVRR grade. Below is a summary of the RIs
conducted at each area. COCs are lead and arsenic. Lead and arsenic, in addition to
other constituents, were analyzed in all samples collected.

5.3.1 Soil

5.3.1.1 Conservation Area

Field characterization during the RI included strategically collected grab samples,
systematic grid sampling, and a comprehensive field reconnaissance to identify areas not
previously addressed or where reclamation efforts were not altogether successful. From,
the field reconnaissance, approximately 451 small areas or "observed area of potential
impact" (OAPI) locations were identified which warranted further investigation. These
OAPI locations consisted of debris, bare soil or stressed vegetatation, erosional areas,
exposed soil, areas of staining, exposed Can Fork tailings, other tailings, or exposed
waste. Initially, 10 percent of each type of area was sampled for metals and other COCs
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and then all locations were categorized into like groups. Sample results were then
analyzed for uniformity of lead and arsenic values within the OAPI category. Based on
the comparative analysis it was determined, with a high degree of confidence, that
cleanup goals could be met by addressing remaining impacts on one OAPI category,
exposed waste. The areas of greatest concern were located in areas not previously
addressed by reclamation work. All anomalies, concerns, or potential risks were included
in the identified OAPIs. Estimated waste volumes are presented in Table 5-1.

The concentrations of lead and arsenic in the conservation area are summarized in Table
5.2. Area-weighted average concentrations of lead and arsenic within each work area
(WA) are presented in Table 5.3. Figures 5-2 and 5-3 show lead and arsenic
concentrations at the individual sample locations on the IS&R smelter property as well as
the weighted average concentration for lead and arsenic in each of the exposure units or
WAs. These figures show that, based on the systematic sampling, the concentrations of
COCs are below the cleanup level in each of the units. Figures 5-4 and 5-5 are similar to
the previous figures; however, they also include the OAPI data set values in addition to
the systematic sampling data. The locations of individual OAPIs that exceed cleanup
values are also shown on these figures. There were only 18 OAPI samples collected from
the 0 to 2-inch zone which had lead and/or arsenic concentrations in excess of the
cleanup levels of 8,000 mg/kg lead and 900 mg/kg arsenic.

In general, cover materials placed during reclamation activities remain in sound
condition. Samples collected from the cover material (2 to 6 inches) show that soil used
consisted of clean material not elevated in metals. Samples collected below the cover in
other areas found concentrations of COCs similar to those found by the 1985
investigation prior to the 1986 reclamation.

5.3.1.2 Pine Canyon/Lincoln Township

Surficial samples collected at 74 residential properties in Lincoln were tested for 23
metals and pH. For purposes of investigational sampling, each residential property was
divided into zones based on the type of land use: garden, play area, etc. Within each of
the zones a 5-point composite surficial sample (0 to 2 inches) was taken and analyzed for
metals, including lead and arsenic. Figure 2-5 shows the residential properties that were
sampled and those that exceeded cleanup levels.

A weighted average lead concentration was calculated for each property. Weighted
averages of lead for the properties tested in Lincoln range from 67 mg/kg to 1,620 mg/kg.
Sampling zones and analytical results for each property are described in detail in the
individual lot summaries found in the Lincoln Township (Pine Canyon) Removal Action
Final Construction Closure Report/Final Pollution Report.

Undeveloped property in Pine Canyon was also sampled during the RJ. The field
between the old IS&R dike and residents living along Blue Peak Drive contains lead and
arsenic concentrations of 1,990 mg/kg and 330 mg/kg or less, respectively. Figure 5-6
shows the locations and analytical result for the collected samples. This particular field
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exhibited the highest concentrations of lead or arsenic and lowest pH of samples off site
of the Atlantic Richfield property. Contamination in this field may be a result of a
tailings dike break during smelter operations as reported by Lincoln residents. The extent
of the elevated levels appears to be mostly restricted to this field. All undeveloped areas
that were sampled had lead and arsenic below recreational visitor cleanup levels. EPA,
the State, Atlantic Richfield, and property owners are working together to protect human
health and the environment should land use change. For example, the Boys Ranch
parcel, a large tract of land to the northwest of the Pine Canyon/Blue Peak Road
intersection, is planned for development. Sampling of soil was conducted of the
proposed subdivision, which delineated some areas that exceed the residential action
levels (Table 7-12). Currently the developer is planning to remove these soils in
accordance with the proposed institutional controls that are being developed.
Institutional controls are needed for this and other future development in this area to
ensure the remedy remains protective.

5.3.1.3 Tooele Val ley Rai Iroad Grade

Lead concentrations in soils ranged from non-detect to greater than 33,000 mg/kg. Table
5-4 shows the range of lead and arsenic concentrations at the TVRR grade area and
Figure 2-6 shows the areas of the TVRR grade that exceeded cleanup levels. Sampling
indicated that certain lead levels in the town and school sections were above the health-
based cleanup level established by EPA for site residential areas. Portions of the
extension area east of town also contained lead concentrations above the cleanup level.
Arsenic soil concentrations in the extension section were also above the cleanup level.
Sampling on the Elton Tunnel railroad spur showed that soils did not exceed cleanup
levels, and hence did not require remedial action.

5.3.2 Surface Water

Of the two stream beds present on site, only one, Pine Creek, has a perennial flow.
Surface water flowing through the site and in particular adjacent to the slag pile was a
concern reported in the HRS scoring package. Analysis of samples collected downstream
of the slag pile in Pine Creek indicates that the slag pile is not impacting the water quality
within the stream. All analytical results for Pine Creek were found to be within drinking
water and ambient water quality standards.

5.3.3 Sediment

Sediments originate as surface soils that have been mobilized by erosion of finer native
soils and suspended in the stream flow. Sediments can be impacted by COCs prior to
mobilization or imbued with COCs that come out of suspension in the surface flow.
Samples obtained from sediment basins were collected to represent upgradient drainage
basins. Analytical results from sediment samples taken from the smelter site (WAI,
WA3, WA4, WA6, WA7, WAS) contained lead and arsenic concentrations similar to
those found in surficial soils within the respective drainage basin. Stream bed sediment
samples collected in WA4, WA7, and WA9 likewise were similar or lower in
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concentrations than nearby surface soils. Sediments collected from the old Dry Canyon
channel within WA10 show lead and arsenic values reaching 1,800 mg/kg and 330
mg/kg, respectively. Stream bed. sediments taken at the bottom of the Boys Ranch ditch
have lead and arsenic concentrations less than 330 mg/kg and 41 mg/kg respectively,
both, of which are below residential cleanup levels.

5.3.4 Groundwater

Groundwater investigations began in 2000 shortly after the site was placed on the NPL.
Water samples were collected from wells on site and in the Pine Canyon area. The Boys
Ranch wells were the only ones with arsenic concentrations above primary drinking
water quality standards (currently 10 ug/1). The measured concentrations ranged from
120 to 140 u.g/1, similar levels to those reported in the historic data from the 1970s when
these wells were drilled. Due to the continued presence of arsenic in the Boys Ranch
wells, the groundwater investigation was expanded to determine the source and extent of
arsenic in groundwater.

The expanded groundwater investigations have demonstrated that there is no current
connection between the site and the elevated arsenic concentrations in any downgradient
wells. These investigations also indicate that groundwater from the Oquirrh Range is not
a likely source of arsenic in the Boys Ranch wells. Efforts to locate a probable source of
the elevated arsenic in the groundwater near the Boys Ranch did not identify a significant
smelter-related source. The arsenic found in the Boys Ranch wells is likely a result of
natural sources, that is, reactions between groundwater and native material containing
naturally occurring arsenic. However, monitoring will still occur to ensure no
contamination is migrating from upgradient sources.

5.4 MIGRATION PATHWAYS/FATE AND TRANSPORT

Historically, mill and smelter operations lead to two main pathways for impacting
surrounding areas: stack emissions and solid waste comprised of tailings, slag, and waste
rock.

Overall, the RI found that the reclamation work previously completed is effective in
mitigating the potential for exposure and its associated risk to human health or the
environment. Specifically, cap materials are of sufficient depth and content to withstand
erosion forces and maintain a sustainable protective cover, and storm water controls are
protecting reclaimed surfaces. Source control actions previously taken have resulted in
the water in Pine Creek meeting water quality standards.

5.4.1 Soil

Soil particulate has the potential for mobilization through leaching, and wind and water
erosion. Bore holes drilled to a depth of 50 feet as part of the investigation indicate that
native soils just below the tailings and impacted smelter surface do not have elevated
concentrations of COCs; therefore, leaching does not appear to be a concern. In most
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instances areas that had high concentrations of COCs have been addressed through
capping or excavation and disposal at the repository area within the former tailings
impoundment. Clean soils were also placed on top of the tailings impoundment area.
Other areas of contaminated and/or stained soils have been capped or covered with a
minimum of 12 inches of clean soil. All capped or covered areas have been revegetated.
In addition, erosion control features have been installed to help maintain the integrity of
the caps and covers. Without maintenance of the existing caps, covers, and storm water
controls the possibility of wind and water erosion may occur that would result in a
potential human health or ecological exposure. Atlantic Richfield will conduct
monitoring and maintenance on the conservation area, including checking the integrity of
the caps, covers, and storm water controls on a regular basis.

5.4.2 Surface Water

Surface water flow in Pine Creek is no longer adversely impacted by the smelter site as
evidenced by the results of surface water sampling in Pine Creek and because surface
water from historical springs below the slag pile has not been present since 1987. Pine
Creek is the only non-ephemeral stream on the site. Water behind the retention berms in
the runoff ponds in WA3 contains metals concentrations that are slightly higher than
drinking water quality standards; however, it is unlikely that any impacts to the runoff
ponds will alter the overall aquatic community health when evaluated on a site-wide basis
because of their relatively small area relative to the area for the rest of the site.

5.4.3 Sediment

Sediments originate as surface soils that have been mobilized by erosion of finer native
soils and suspended in the stream flow. Sediments can be impacted by COCs prior to
mobilization or imbued with COCs that come out of suspension in the surface flow.
Surficial soil sources of COC-impacted soil have been significantly reduced or eliminated
as a result of the reclamation and Removal Actions conducted at the site. In addition,
surface water from historical springs below the slag pile has not been present since 1987.
Because there is currently no exposed soil contaminated with COCs and surface water is
only present as storm water runoff, maintenance of the caps and covers and storm water
controls will ensure that sediment contaminated with COCs is not generated and does not
migrate in the future.

5.4.4 Groundwater

Recent groundwater investigations have demonstrated that there is no current connection
between the site and the elevated arsenic concentrations in any downgradient wells.
These investigations also indicate that groundwater from the Oquirrh Range is not a
likely source of arsenic in the Boys Ranch wells.

A review of historical site data suggests that it is possible the site could have released
water with elevated arsenic concentrations to groundwater, but the groundwater
investigations coupled with an understanding of arsenic behavior in surface water
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environments suggests that historical sources are unlikely to be responsible for the'
elevated arsenic. It appears, based on site-specific investigation, that the elevated arsenic
in the Boys Ranch wells is most likely due to natural sources, that is, geochemical
reactions between groundwater and aquifer material containing naturally occurring
arsenic. The Groundwater Fact Sheet attached as Appendix B to this ROD describes the
groundwater investigation in greater detail.

IS&R Site ROD 5-10 September 2007



SECTION 6

CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES

This section discusses the current and reasonably anticipated future land uses and current
and potential beneficial ground and surface water uses at the site. EPA policy directs that
decision makers take into account "reasonably anticipated future land uses" when making
remedial decisions. This information forms the basis for reasonable exposure assessment
assumptions and risk characterization conclusions presented in Section 7.

6.1 LAND USES

The conservation area (Atlantic Richfield property) is designated as a wildlife
conservation area in accordance with an easement agreement between Atlantic Richfield
and the UDWR. This agreement precludes the property from being used for purposes
other than the maintenance and enhancement of wildlife indigenous to the Oquirrh Range
foothills. Activities that would impact remedial features are prohibited, such as drilling
and exploration, filling, excavating, mining, dredging, and removal of top soil and other
materials, and commercial, industrial, and agricultural use as set forth in the conservation
easement. Before and since the easement was originally issued in 1994, efforts have been
made to develop and protect this area for wildlife purposes. The management plan
prepared by UDWR and endorsed by Atlantic Richfield defines uses and periods of use
allowable on the property. In general, current use of the area includes light recreational
uses such as walking, wildlife observation, and hunting. Motorized vehicles are not
permitted on site except for maintenance purposes, which is enforced by the UDWR.
The property is fenced to prevent unauthorized use of the area. Use of the area is not
expected to change in the future.

The nearest community, Pine Canyon (Lincoln Township), is a rural residential and
farming area. Lincoln Township was established in 1996 to avoid annexation or
incorporation from the neighboring City of Tooele. Pine Canyon is a non-incorporated
community within Tooele County and is under the jurisdiction of the Tooele County
government. The township operates as a separate planning district within the County and
has its own planning commission which reviews local planning and land use issues,
defines future land use and development, and makes recommendations for approval or
denial to the County commission. Over the years the community has grown to a
population of approximately 470 people.

The Tooele Valley, and in particular the City of Tooele, has grown rapidly during the last
decade. Because of the perceived availability of open space in Lincoln, growth is edging
toward Lincoln. Land use planning and infrastructure limitation will, however, deter
significant growth. To maintain the rural agricultural flavor of the area, the master plan
restricts the amount and type of growth in Pine Canyon.

Current land use within Pine Canyon includes residential, agricultural, and recreational
designations. Though the actual township boundaries are large in area, the bulk of the

IS&R Site ROD 6-1 September 2007



population is located along Ericson Road and near the intersection of Blue Peak Drive
and Pine Canyon Road. Behind the houses are large open fields used for farming and
pasture. The Boys Ranch parcel, a large tract of open land to the northwest of the Pine
Canyon/Blue Peak Road intersection, is planned for development. Sampling of soil was
conducted of the proposed subdivision, which delineated some areas that exceed the
residential action levels (see Section 5.3.1.2 and Table 7-12). Currently the developer is
planning to remove these soils in accordance with the proposed institutional controls that
are being developed. Institutional controls are needed for this and other future
development in this area to ensure the remedy remains protective.

Development of the community to the north and to the east will not occur as a result of
the conservation easement on the Atlantic Richfield property and the "no development"
policies on the Bureau of Land Management (BLM) property surrounding parts of the
Pine Canyon. Land to the southwest of the central part of Pine Canyon is currently zoned
for agriculture with a minimum lot size of 20 acres. As described in the Tooele County
Master Plan, the area could be zoned for higher density after the core district is
developed. Other areas are zoned as multiple use with a minimum lot size of 40 acres.
Residential use in these areas is a permitted use; however, such use is unlikely because
the intent of this designation is to preserve natural foothills and valleys from human
habitation. The master planning document states, "When the central village zone is
developed at 90% of its total density with lots at the minimum size, then the planning
commission needs to consider expansion of the higher density area to accommodate
future development." Tooele County is a master plan compliance county, which requires
that all development must comply with the master plan. Master plan changes can only be
made with extensive study and public input.

Over the past several years a Community Advisory Group (CAG) has participated with
EPA in informing local residences of the RI progress and interim results. Residents who
are members of the committee have expressed the desire to maintain the slow growth
policies currently in place and wish to preserve the rural residential nature of the
township. Future land use includes a potential for limited residential development
coordinated through the master planning process.

6.2 WATER USE

Groundwater in the Tooele Valley is used for drinking water and irrigation. The
subsurface allocations include groundwater diversions from tunnels, springs, and wells.
Groundwater generally flows from recharge areas along the mountain front towards the
west-northwest. With the exception of a few springs near Erda, a small town located
approximately four miles northwest of Pine Canyon, and range front canyons, extraction
of water from pumped wells is the primary water source in the Tooele Valley.

The nearest residents to the site are in the Pine Canyon area. As of November 2006, two
water right applications for use of water downgradient of Pine Canyon (within 1 mile)
have been submitted to the Utah state engineer's office. At present there are no perfected
(wells developed) rights within this radius.
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Drinking water is the controlling factor for growth in the Lincoln area. The township has
a private user-owned water company, Lincoln Culinary Water Company, that is owned
by the connected water users. Sources for this water are springs and wells located
upgradient from site activity. Currently all Lincoln Culinary water is allocated to existing
land owners with little to no capacity for future development. Also, as a result of limited
resources, the state engineer's office is not approving new applications for water in the
Tooele Valley water basin because of the already existing over-allocation of underground
resources in the valley. There is a possibility for a land owner in Lincoln to obtain
approval from the state engineer to transfer the point of diversion from another existing
right within the same water basin.

Pine Canyon does have an emergency connection to the Tooele water system. However,
because of the valley's limited water supply, Tooele is not accepting new users to their
system outside of the existing city limits. Any new growth in the Lincoln area will
require a comprehensive valley-wide solution to the limited water resources available.

Middle Canyon Irrigation Company provides the water now being used for irrigation
purposes in Pine Canyon. This ditch flows adjacent to the IS&R Site and into the old Dry
Creek (Canyon) channel where it flows northwest through town. Various users extract
water from the ditch as it passes through town. The irrigation ditch and the Dry Creek
(Canyon) streambed also serve as the primary drainages for surface water generated on
community streets during storm water events.

There are no perennial streams that flow through the central part of Pine Canyon.
Historically, irrigation water from Pine Canyon Creek, supplemented by flows from
Elton Tunnel and the Carr Fork Mine, was diverted for use on fields in and around
Lincoln. Since Kennecott has been diverting water from mine dewatering to the Salt
Lake Valley side of the Oquirrh Range, Pine Canyon flows are so low that irrigation use
is unfeasible.

There is no centralized sewer system in Lincoln. The size and location of the township
make either creating or connecting into an existing centralized system very costly and
economically unfeasible. Currently all residences are connected to individual septic
tanks and drain fields.

6.3 RESOURCE USE CONCLUSION

Currently, additional residential development is planned in the Pine Canyon area,
specifically in the Boys Ranch subdivision (see Section 6.1). The township planning
commission has historically stated a desire to minimize new growth to the extent
allowable in zoning regulations due to restrictions caused by the limited water resources
available in the area. Because of the growth management emphasis by the township
planning commission and the limited drinking water resources and infrastructure
available to support new development, the population in Lincoln is not likely to change
dramatically during the foreseeable future even in light of the proposed residential
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development. Reasonably anticipated land use is similar to the current land use of light
residential, recreational, and agricultural. Because of the limitations related to
groundwater, future use of groundwater is not likely to change significantly from current
groundwater use.
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SECTION 7

SUMMARY OF SITE RISKS

A baseline risk assessment (BRA) was performed to evaluate the potential for adverse
human health and environmental effects from exposure to site-related contaminants.
Current and future risks were estimated for the baseline scenario (i.e., risks that might
exist if no remediation or institutional controls were applied). The BRA and additional
studies provide the basis for past actions, for taking additional actions at the site, and to
identify the chemicals and exposure pathways that need to be addressed by the remedial
action. This section of the ROD summarizes the results of the BRA and risk-related
studies.

Site characterization data developed during the RJ were used by the EPA for evaluation
of potential risks to human health and the environment at the site. The risk assessment is
based on site conditions and concentrations of COCs in the soil prior to Removal Actions
conducted at the site. Removal Actions at the conservation area and Pine Canyon have
since reduced these risks.

The TVRR grade area was not specifically included within the BRA. However, the land
use and potential receptors at the TVRR grade were similar to a combination of the
conservation area (visitor and worker) and Pine Canyon (resident) so that the results from
the BRA and subsequent cleanup levels were applicable to the TVRR grade. Removal
Actions at the TVRR grade have also reduced the risks in that area.

7.1 BASELINE HUMAN HEALTH RISK ASSESSMENT

The Baseline Human Health Risk Assessment (BHHRA) estimates what risks the site
poses if no action was taken. It provides the basis for taking action and identifies the
contaminants and exposure pathways that need to be addressed by the remedial action.

7.1.1 Contaminants of Potential Concern

Contaminants of Potential Concern (COPCs) are chemicals, which exist in the
environment at concentration levels that might be of potential health concern to humans
and which are or might be derived, at least in part, from site-related sources. The
BHHRA identified COPCs to human health based on past experiences at mining sites and
site-specific data. The metals identified as COPCs for quantitative evaluation in the
BHHRA include aluminum, antimony, arsenic, barium, cadmium, copper, lead,
manganese, mercury, selenium, silver, thallium, and zinc. The process is intended to
ensure that any contaminant of plausible human health concern is retained for evaluation
in the risk assessment.

Contaminants of concern (COCs) are those COPCs that were determined through the risk
assessment process to pose a potential current or future risk to human populations. Lead
and arsenic contributed most to potential risks in the BHHRA and were therefore selected
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as COCs to be addressed by the remedial action with the expectation that other metals
would also be addressed by remedial activities.

Table 5-2 provides the range of concentrations by work area (WA) for arsenic and lead at
the conservation area. Table 7-1 provides the exposure point concentrations (EPCs) at
the conservation area. These EPCs were based on concentrations of contaminants in both
AOCs and non-AOCs. The AOCs are the Observed Areas of Potential Impact (OAPIs).
The BHHRA should be consulted for detailed information regarding the derivation of
EPCs in the conservation area. The COCs and EPCs for sediment and surface water at
the conservation area are provided in Tables 7-2 through 7-3, respectively. The COCs
and EPCs for surface soil and dust at Pine Canyon are provided in Tables 7-4 and 7-5,
respectively. The COCs and EPCs for groundwater are provided in Table 7-6.

7.1.2 Exposure Assessment

The exposure assessment identifies scenarios through which people could contact COCs
in site media and estimates the extent of exposure. The Conceptual Site Model (Figure 5-
1) illustrates media of concern, exposure pathways, and human populations that were
evaluated in the BHHRA.

The BHHRA evaluated exposure for several current and future human populations of
concern, including on-site workers, on-site recreational visitors, and off-site residents
(current and future hypothetical scenarios). The conservation easement, which covers the
entire IS&R smelter property, heavily restricts the type of activity allowed on the former
property. These restrictions limit potential receptors to workers, primarily Utah Division
of Natural Resources personnel performing non-intrusive work, and visitors, such as
recreational hikers at the conservation area. In addition, historic releases from the IS&R
Site may have impacted off-site residential areas in and around Pine Canyon. Residents
are potential receptors in Pine Canyon.

An exposure area is an area where a receptor (worker, resident, or recreational visitor)
may be exposed to one or more environmental media. During sampling, the site was
divided into a number of "work areas" as shown in Figure 2-1. These WAs were also
utilized as exposure areas for evaluating potential human health risk. On-site exposures
of workers and visitors were assessed for WAs 1-9 (combining WAI 1 with WAS), and
risks to current and future residents were evaluated for WA10 (the town of Pine Canyon).

The BHHRA selected media of concern based on historical site activities, chemical fate
and transport mechanisms, and the potential for human exposure. The environmental
media selected for quantitative evaluation were groundwater, soil, dust, sediment, and
surface water. The populations of concern and exposure pathways by which they may be
exposed to COPCs are discussed in greater detail below.

7.1.2.1 On-Site Workers and Recreational Visitors
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Even though few people intentionally ingest soil, workers and recreational visitors who
have direct contact with soil at the site might ingest small amounts that adhere to their
hands during outdoor activities. Incidental ingestion of soil is often one of the most
important routes of human exposure at a site. Therefore, ingestion of surface soil and
other soil-like media was considered a potentially complete and significant pathway for
on-site workers and for recreational visitors.

Particles of contaminated surface soil may become suspended in air by wind or
mechanical disturbance, and both site workers and recreational visitors may inhale those
particles. This exposure pathway is usually small compared to oral exposure, but may
become significant in a few cases. Therefore, this pathway was also considered
potentially significant.

Workers and site visitors may occasionally have contact with on-site surface water and
sediments during recreational site activities and/or site maintenance activities. Therefore,
oral exposure to both surface water and sediment is identified as an exposure pathway of
concern, as is dermal exposure to surface water.

Exposure to solid media through dermal contact and inhalation of airborne particulates
was assumed to be minimal. Dermal exposure to sediment is likely to be minor
compared to oral exposure. There are no exposure pathways to on-site workers and
recreational visitors by groundwater.

7.1.2.2 Off-Site Resident

Residents may ingest contaminated soil both during outdoor activities that bring them
into direct contact with the soil and also by ingestion of indoor dust that has become
contaminated with outdoor soil. Both of these exposure pathways are potentially
significant for residents. Inhalation exposure to airborne dust is usually small compared
to oral exposure, but may become significant in a few cases, and was therefore
considered potentially significant.

Dermal contact with soil was suspected to be a minor pathway. Most metals have little
tendency to accumulate in plant tissue, and exposure from ingestion of washed garden
vegetables is likely to be a minor source of exposure compared to direct ingestion of soil
or dust. Similarly, most metals have little tendency to accumulate in the edible parts of
animal tissues, and exposure from ingestion of local livestock is likely to be a minor
source of exposure.

At present, off-site residents receive drinking water from a private water company that
derives its water from multiple sources that are not influenced by site conditions.
Consequently, exposure to groundwater is not a complete pathway. However,
hypothetical future use of groundwater by residents was evaluated in order to determine
whether there would be any basis for health concern if the groundwater were ever used
for drinking in the future. Dermal exposure to drinking water (e.g., while showering or
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bathing) is likely to contribute a much smaller dose than ingested water, so this pathway
was considered minor.

7.1.2.3 Evaluation of Exposure

Risk from a chemical contaminant is related to the level of exposure or contact with the
chemical. For every exposure pathway of potential concern, it is expected that there will
be differences between different individuals in the level of exposure at a specific location
due to differences in intake rates, body weights, exposure frequencies, and exposure
durations. Thus, there is normally a wide range of average daily intakes between
different members of an exposed population. Because of this, all daily intake
calculations specify what part of the range of doses is being estimated. Typically,
attention is focused on intakes that are "average" or are otherwise near the central portion
of the range and on intakes that are near the upper end of the range. These two exposure
estimates are referred to as Central Tendency Exposure (CTE) and Reasonable Maximum
Exposure (RME), respectively. All estimates of CTE and RME were calculated in
accordance with current EPA guidance for quantification of exposure. Exposure
parameters were based on reliable site-specific data, where possible, and national default
values or professional judgment whenever reliable site data were not available.

7.1.3 Toxicity Assessment

The purpose of the toxicity assessment is to review and summarize the potential for each
COC to cause adverse effects in exposed individuals. The toxic effects of a chemical
generally depend on its inherent toxicity, the pathway of exposure (ingestion, inhalation,
contact with skin), exposure frequency and duration, and the level of exposure (intake).

There is generally a positive relationship between dose (chemical intake through an
exposure pathway) and adverse effect. Typically, as the dose increases, the type and
severity of adverse response also increases. Chemical toxicological information derived
from either epidemiological or animal studies is used to estimate toxicity criteria, which
are numerical expressions of the relationship between dose (exposure) and response
(adverse health effects). Toxicity criteria are developed for assessment of carcinogenic
and noncarcinogenic (systemic) health effects. All toxicity values used in this risk
assessment were derived by EPA and were obtained either from the on-line database
Integrated Risk Information System (IRIS), from EPA's Health Effects Assessment
Summary Tables (HEAST), or from interim recommendations from EPA's Superfund
Technical Assistance Center operated by the National Center for Environmental
Assessment (NCEA).

Toxicity criteria for carcinogens are provided as cancer slope factors (CSFs) that are an
estimate of risk per unit dose of chemical. CSFs are based on the assumption that no
threshold exists for carcinogenic effects and that any amount is associated with some
finite carcinogenic risk. The chemical-specific CSF is multiplied by the estimated daily
chemical intake to provide an upper-bound estimate of the increased likelihood of cancer
resulting from exposure to the chemical. This risk would be in addition to any
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"background" risk of developing cancer over a lifetime due to other causes.
Consequently, the risk estimates in this assessment are referred to as incremental or
excess lifetime cancer risks. Cancer toxicity criteria for COCs for ingestion/dermal
exposures are presented in Table 7-7.

Toxicity criteria for noncarcinogens are provided as reference doses (RfDs) and represent
the daily intake of a chemical without resultant adverse effects, even if the exposure
occurred continuously over a lifetime. Chemical intakes that are less than the RfD are
not likely to be of concern even to sensitive individuals. Chemical intakes that are
greater than the RfD indicate a possibility for adverse effects. Non-cancer toxicity values
for COCs for ingestion/dermal exposures are also presented in Table 7-7.

EPA has not published toxicity criteria for lead. This is because available data suggest
that there is no threshold for adverse effects even at exposure levels that might be
considered background. Any significant increase in exposure above background levels
could represent a cause for concern. Instead of evaluating risk using typical intake
calculations and toxicity criteria, EPA has developed other methodologies for evaluating
lead exposures.

The BHHRA utilized two different models to estimate blood lead levels. The Integrated
Exposure Uptake Biokinetic (IEUBK) model is a computer model used to predict blood
lead levels in children exposed to lead from a variety of sources, including soil, dust,
groundwater, air, diet, lead-based paint, and maternal blood. Estimated blood lead levels
are compared to target blood lead concentrations to assess possible risks. The IEUBK
model is intended for use only for children up to the age of seven, as these are the most
sensitive receptors to lead exposure. The IEUBK model assumes daily exposure in a
residential setting. The approach described by Bowers is used to assess possible risks to
adults from exposure to lead. When evaluating lead risks to adults, the primary sub-
population of concern is pregnant women and women of child-bearing age. Detailed
information regarding the selected input parameters for each model is included in the
BHHRA.

Accurate assessment of human exposure to ingested metals requires knowledge of the
amount of metal absorbed from the gastrointestinal tract into the body. This information
is especially important for environmental media such as soil or residues at mine sites
because metals in these media may exist, at least in part, in a variety of poorly water-
soluble minerals and may also exist inside particles of inert matrix, such as rock or slag.
These chemical and physical properties may tend to influence (usually decrease) the
absorption (bioavailability) of the metals when ingested. Accordingly, adjustments were
made to the toxicity criteria to account for the relative bioavailability (RBA). The
BHHRA used site-specific RBA factors of 0.60 for lead and 0.33 for arsenic.

7.1.4 Risk Characterization

The BHHRA characterized risks to current and future human populations of concern, on-
site workers, on-site recreational visitors, and off-site residents. The risk characterization
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process was performed to estimate the likelihood and nature of the potential effects to
human health that may occur as a result of exposure to the COCs at the site. Results of
the risk characterization provided the risk managers with information regarding the
potential need for remediation at the site.

7.1.4.1 Incremental Lifetime Cancer Risk

Cancer risk is described as the probability that an individual will develop cancer from
site-related exposure before the end of his or her lifetime. For cancer risk, in general,
EPA considers one additional case of cancer in 1,000,000 to be so small as to be
negligible, and risks above one additional case in 10,000 to be sufficiently great to
require remedial action. If excess cancer risks fall within this range, risk management
decisions are made on a case-by-case basis using one case in 1,000,000 as a point of
departure.

Excess cancer risks are summed across all COPCs and all exposure pathways that
contribute to exposure of an individual in a given population. The BHHRA calculated
potential cancer risk associated with exposure to site COPCs by multiplying the
chemical-specific exposure estimates (i.e., lifetime dose) by the chemical and route
specific CSF. The result is a unitless measure (e.g., 1 in 10,000) of an individual
developing cancer as a result of chemical exposures at the site. Estimated carcinogenic
risks for RME scenarios are presented in Tables 7-8, 7-9 and 7-10.

On-Site Workers
Table 7-8 presents a summary of cancer risks to on-site workers across all WAs (site-
wide). The screening-level total cancer risk for on-site workers at specific WAs from all
combined exposure pathways ranges from 2 in 1,000,000 to 30 in 1,000,000 (3 in
100,000). Site-wide cancer risks across all WAs were 5 in 1,000,000. As seen in Table
7-8, incidental ingestion of soil is the exposure pathway that tends to contribute most to
overall risks. The results indicate that worker exposures are within EPA's acceptable risk
range and not likely to be of health concern at the IS&R Site.

On-Site Recreational Visitors
Because a recreational visitor to the IS&R Site may be exposed beginning as a child and
extending into adulthood, risks represent a time-weighted average exposure. Table 7-9
presents a summary of cancer risks to on-site recreational visitors based on a year-round
exposure. The screening-level estimates of total cancer risk for on-site recreational
visitors at specific WAs range from 7 in 1,000,000 to 1 in 10,000. Site-wide cancer risks
across all WAs are 2 in 100,000. As seen in Table 7-9, incidental ingestion of soil is the
exposure pathway that contributes most to overall risks. The results indicate that site-
wide visitor exposures are within EPA acceptable risk range and not likely to be of health
concern at the IS&R Site.

Off-Site Residents
Because a resident may be exposed beginning as a child and extending into adulthood,
risks represent a time-weighted average exposure. Potential risks were evaluated for the

IS&R Site ROD 7-6 September 2007



current residential area and for a hypothetical future residential area (i.e., areas that are
not yet developed but may be developed for residential use in the future). Table 7-10
presents a summary of cancer risks to current residents and hypothetical future residents,
respectively.

In the absence of an exposure from groundwater, combined cancer risks from arsenic in
soil, dust, and air range from 30 in 1,000,000 for current residents to 60 in 1,000,000 for
future residents. These results fall within EPA's acceptable cancer risk range.

If exposure from groundwater were to occur in the future, total risks could enter a range
of concern as a result of arsenic in the water, with the magnitude of the total risk
depending on what the estimated concentration of arsenic in groundwater may be in the
future. If it is assumed that the concentration in the future is similar to what is currently
observed from a well located at the center of town, then total cancer risks would be 40 in
1,000,000; still within EPA's risk range. If it is assumed that arsenic levels might
increase to a level similar to that in a well located near the Boys Ranch, then total cancer
risks would be 4 in 1,000, a value of potential concern. However, this latter scenario is
not considered to be likely.

7.1.4.2 Non-Carcinogenic Effects

The potential for noncarcinogenic effects due to exposure to a particular chemical is
expressed as the hazard quotient (HQ). An HQ was calculated by dividing the estimated
intake of a chemical by the reference dose. The HQ calculation assumes that there is a
threshold level of exposure below which no adverse effects will occur. If an individual is
exposed to more than one chemical, an estimate of the total non-cancer risk is derived
simply by summing the HQ values for that individual. This total is referred to as the
Hazard Index (HI). If the HI value is less than one, there is little potential for adverse
non-cancer effects from any chemical, alone or in combination with others. If the
screening level HI exceeds one, it indicates a potential exists for adverse non-cancer
effects from exposure to all COCs, assuming that all chemicals have the same toxic effect
and that toxic effects are additive. Estimated RME non-cancer hazards for populations
evaluated in the BHHRA are presented in Tables 7-8, 7-9, and 7-10.

On-Site Workers
Table 7-8 presents a summary of non-cancer His to on-site workers across individual
WAs and site-wide (across all WAs). The screening level total non-cancer HI for on-site
workers from all exposure pathways combined does not exceed one for any WA or across
all WAs. These results indicate that worker exposures are not likely to be of health
concern at the IS&R Site.

On-Site Recreational Visitors
As described previously, because the same recreational visitor may be exposed beginning
as a child and extending into adulthood, risks represent a time-weighted average
exposure. Table 7-9 presents a summary of non-cancer His to recreational visitors across
individual WAs and site-wide (across all WAs) based on a year-round exposure.
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The screening level total non-cancer HI for on-site recreational visitors from all exposure
pathways combined does not exceed one for any WA or across all WAs. These results
indicate that recreational visitor exposures are not likely to be of health concern at the
IS&R Site, even if the site were open to the public year-round.

Off-Site Residents
As described previously, because a resident may be exposed beginning as a child and
extending into adulthood, risks represent a time-weighted average exposure. Potential
risks were evaluated for the current residential area and for a hypothetical future
residential area (i.e., areas that are not yet developed but may be developed for residential
use in the future). Table 7-10 presents a summary of non-cancer His to current residents
and hypothetical future residents, respectively.

Most residents will be exposed to site-related contaminants by all of the exposure
pathways that exist in the residential area (WA10). In the absence of an exposure from
groundwater, the screening-level total non-cancer HI from all exposure pathways
combined does not exceed one for current or future residents. This indicates that risks to
current and future residents from arsenic in soil, dust, and air are not likely to be of
concern.

If exposure from groundwater were to occur in the future, the estimated total non-cancer
HI for off-site residents from ingestion of groundwater could be above the level of
concern, with the magnitude of the total HI depending on what the estimated
concentration of arsenic in groundwater may be in the future. If it is assumed that the
concentration in the future is similar to what is currently observed in a well located at the
center of town, then the total non-cancer HI would be 2. If it were assumed that arsenic
levels might increase to a level similar to that seen in a well located near the Boys Ranch,
then the total non-cancer HI would be 20. However, this latter scenario is not considered
to be likely. These results indicate that groundwater at some locations on or near the site
would pose a potential risk to residents if it were ever used in the future for drinking
water. It is unlikely that these groundwater wells will be used as a future drinking water
source.

7.1.4.3 Lead

In the case of lead, risks are evaluated using a somewhat different approach, as
mentioned previously. Because studies of lead exposures and resultant health effects in
humans have traditionally been described in terms of blood lead level, lead exposures and
risks are typically assessed using an uptake-biokinetic model.

The EPA has identified 10 micrograms per deciliter (ug/dl) as the blood lead level at
which effects from lead begin to occur that warrant avoidance and has set as a goal that
there should be no more than a five percent chance that a child will have a blood lead
value above 10 ug/dl. The Centers for Disease Control (CDC) has also established 10
ug/dl as a guideline in preschool children, which is believed to prevent or minimize lead-

IS&R Site ROD 7-8 September 2007



associated cognitive deficits. Health risks are therefore judged to be acceptable if there is
no more than a five percent chance that an exposed individual (a child or a woman of
child-bearing age) will have a blood lead level that exceeds 10 ug/dl. This probability is
referred to as P10.

Tables 7-8 through 7-10 present a summary of potential lead risks for workers, visitors
(adult and child), and residents (adult and child). The most sensitive adult was
considered to be a pregnant worker, and the fetus the most sensitive part of the pregnant
worker.

On-Site Workers and On-Site Recreational Visitors
Although soil lead levels are elevated in most site WAs, P10 values for on-site workers
and on-site recreational visitors do not exceed EPA's health-based goal for any WAs or
across all WAs. In addition, the probability that a pregnant worker (most sensitive
population) will have a blood lead value that could be of concern to a fetus due to
incidental ingestion of soil is well below EPA's health-based goal. These results indicate
that on-site exposures to lead in surface soil are not likely to be of concern at the IS&R
Site.

Off-Site Residents
The risks to current residents as well as hypothetical future residents are considered. As
seen, P10 values at most residences are below EPA's health-based goal. However, P10
values for a child exceed five percent at one residence (P10 = 8 %) and in a hypothetical
future residential area (P10 = 6 %). For off-site adult residents, the probability that a
pregnant resident will have a blood lead value that could be of concern to a fetus is well,
below EPA's health-based goal (P10 < 0.1 % for both current and future exposures).

7.1.4.4 Combined On-Site and Off-Site Risk

Some on-site workers or recreational visitors may also be residents of Pine Canyon and
hence may be exposed to site-related contaminants both at the site and at home. In order
to estimate the combined risks from both exposures at both locations, risks were summed
for two different scenarios: an individual who is a resident and is also a site visitor, and a
resident who is also a site worker. This approach is expected to be conservative because
the same individual cannot simultaneously be exposed on-site and off-site. However, it is
a useful screening level approach that establishes an upper bound for the maximum level
of risk which could occur. The results are shown in Table 7-11. As seen, estimated risks
are below a level of concern for both scenarios, even for RME receptors. These results
indicate that risks for individuals exposed by multiple receptor pathways at the IS&R Site
are not likely to be of health concern.

7.1.5 Assessment of Uncertainties

Quantitative evaluation of the risks to humans from environmental contamination is
frequently limited by uncertainty regarding a number of key data items. Sources of
uncertainty include concentration levels in the environment, the true level of human
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contact with contaminated media, and true dose-effect curves in humans. This
uncertainty is usually addressed by making assumptions or estimates for uncertain
parameters based on available data. Because of these assumptions and estimates, the
results of risk calculations are themselves uncertain, and it is important for risk managers
and the public to keep this in mind when interpreting the results of a risk assessment.

Because the magnitude of underestimation of risk is thought to be relatively small, and
magnitude of overestimation of risk ranges from small to large, risk estimates derived in
this assessment are more likely to overestimate than underestimate risk. Because of the
high levels of arsenic and lead at this site, these two chemicals are considered risk
drivers. It is unlikely that the other contaminants contribute as significantly to total site
risk as arsenic and lead. At this site, some complete pathways have not been quantified
because it is believed that these are minor sources of exposure compared to those that
have been quantified. These uncertainties lead to a relatively small underestimation of
risk.

In keeping with EPA guidance, the values used to estimate human exposure levels to soil
and other media have generally been selected in a way that is intended to be conservative.
That is, estimates of intake are more likely to be high than low. Uncertainty in toxicity
values stem from limited toxicity data, extrapolation of toxicity data from animals to
humans, extrapolation from high doses to low doses, and exposure frequency and
duration. These uncertainties lead to an overestimation of risk, especially those
associated with the toxicity assessment, and these overestimates might be moderate to
large.

7.1.6 Human Health Risk Assessment Conclusions

The conservation area does not pose a health risk to on-site workers or recreational
visitors. The BHHRA showed that excess cancer risks from non-lead (arsenic)
contaminants in soil to workers and visitors ranged up to 3 in 100,000. In the case of
lead, health risks are considered acceptable if there is no more than a five percent chance
that an exposed individual (a child or a woman of child-bearing age) will have a blood
lead level that exceeds 10 ng/dl. The risk assessment showed that there is no risk to on-
site workers and recreational visitors, including children, as long as access to the
conservation area is limited (see Section 12.2). To be protective, EPA risk assessors
evaluated an exposure scenario assuming human visitation would increase in this area in
the future. Because preferential visitation (wildlife viewing) may occur in some areas of
the conservation area, cleanup levels were established for the remediation work that was
conducted on this property. The results of the BHHRA showed that some of the yards in
Pine Canyon could pose an unacceptable risk.

7.1.7 Cleanup Levels

Preliminary Remediation Goals (PRGs) were derived for arsenic and lead in surface soil
which were protective of chronic exposures of workers, recreational visitors, and
residents. A PRO represents the mean concentration of a contaminant in a medium that
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yields a specified level of risk to a specified receptor for a specified level of exposure. In
brief, chronic PRGs were calculated using the same exposure and toxicity values used in
the BHHRA risk calculations, except that the calculations were reversed; rather than
calculating the risk from a specified concentration, the concentration is calculated for a
specified level of risk.

The PRGs, Chronic Risk-Based Concentration (CRJBC), and Acute Risk-Based
Concentration (ARBC) are shown in Table 7-12. From these values the cleanup levels
considered to be protective of human health are also shown in Table 7-12 for the
conservation area, Pine Canyon, and TVRR grade. The cleanup levels have been selected
conservatively so as "not to exceed" values for the Removal Actions. By choosing "not
to exceed" values, all work areas or exposure units are well within the limits set by the
EPA.

Site characterization data, developed during the sampling phase in the conservation area
and Pine Canyon, was used by the EPA for evaluation of potential risks to human health
and the environment. Even though the TVRR grade sampling work was completed under
a separate order, the COCs had the same source. Therefore, the site was considered
similar enough that the cleanup levels derived in the BHHRA prepared for the
conservation area and Pine Canyon were also used for the TVRR grade.

7.2 ECOLOGICAL RISK ASSESSMENT

A baseline ecological risk assessment (BERA) was performed as part of the BRA process
to identify and estimate the potential ecological impacts associated with the COCs at the
site. The purpose of the BERA was to describe the likelihood, nature, and extent of
adverse effects to ecological receptors resulting from exposure to contaminants released
to the environment as a result of past or present site activities.

The overall management goal identified for ecological health at the conservation area is
to ensure adequate protection of ecological systems within the impacted areas of the
IS&R Site against the deleterious effects of acute and chronic exposures to site-related
COPCs. The focus is on ensuring sustainability of the local plant and wildlife
populations, rather than on protection of every individual in the population.

The ecological systems identified for adequate protection include terrestrial soil
organisms and plant communities, aquatic life in Pine Creek and the run-off ponds,
aquatic and terrestrial mammal and bird populations, and any threatened and endangered
species (including candidate species) and species of special concern.

Since 1994 the IS&R Site has been managed by the UDWR. The overall goals for the
area include increasing the species diversity in both plant and wildlife communities as
well as increasing the carrying capacity for upland and big game.

Results of the BERA indicate that contaminants in media may pose potential risks to
ecological receptors. However, these areas generally correspond to those areas
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determined to pose a potential risk to human health. BERA results are discussed below;
however, Removal Actions on areas that pose a potential for human health risks also
address areas that pose potential risk to ecological receptors.

7.2.1 Identification of Contaminants of Potential Ecological Concern

Contaminants of potential ecological concern (COPECs) for each ecological receptor and
exposure pathway were selected based on a conservative screening process that
eliminated only those chemicals that were not likely to contribute significant risks to
these receptors. Twenty-three metals that might be of potential concern were retained as
COPECs for further evaluation. The metals included aluminum, antimony, arsenic,
barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium,
manganese, mercury, nickel, potassium, selenium, silver, sodium, thallium, vanadium
and zinc.

7.2.2 Exposure Assessment

7.2.2.1 Expo sure Areas

Aquatic and terrestrial ecological communities were evaluated in the BERA. Two
distinct aquatic exposure areas were evaluated in the BERA: Pine Creek and the run-off
ponds. Both of these aquatic exposure areas are expected to provide potential habitat for
aquatic invertebrates, but are not expected to sustain fish. Several other ephemeral
streams are located within the IS&R Site boundary (Dry Creek, Spring Creek, Swensons
Creek, other unnamed drainages); however, these streams are expected to contain water
only during spring run-off periods. Therefore, these ephemeral streams provide minimal
aquatic habitat and are not expected to support fish or benthic invertebrates.

Eleven terrestrial exposure areas, or WAs, were evaluated in the BERA corresponding to
the work areas used for the RI and BHHRA (See Figure 2-1). During site inspections, an
area was identified as an AOC if it contained exposed tailings, erosional gullies, stressed
or absent vegetation, or debris associated with mining and smelting activities. The AOCs
are the OAPIs. Less than two percent of the IS&R Site is characterized as an AOC. All
locations outside of an AOC are referred to as "non-AOC" locations. Potential exposures
of terrestrial receptors (e.g., plants, terrestrial invertebrates, wildlife) were evaluated
separately for non-AOCs and AOCs.

7.2.2.2 Exposure Pathways

Figure 7-1 presents the ecological CSM, which illustrates media of concern, exposure
pathways, and ecological populations that were evaluated in the BERA. As seen, the
following exposure pathways were the primary pathways by which ecological receptors
could be potentially exposed to site COCs:

Aquatic Invertebrates - Direct contact with surface water and sediment
Wildlife - Ingestion of surface water, sediment/soil, and dietary items

IS&R Site ROD 7-12 September 2007



Terrestrial Plants and Invertebrates - Direct contact with surface soil

7.2.2.3 Selected Representative Wildlife Receptors

Because it is not feasible to evaluate exposures and risks for each bird and mammal
species potentially present at the site, several representative wildlife receptors were
selected. These wildlife receptors were selected to represent a variety of simplified food
chain scenarios based on habitat types, site observations, and general site knowledge.
Selected wildlife receptors include the following:

Aerial Insectivore: Big Brown Bat and Cliff Swallow
Aquatic Insectivore: Mallard
Terrestrial Omnivore: Masked Shrew, Deer Mouse, and American Robin
Terrestrial Insectivore: Northern Flicker
Herbivore: Mourning Dove and Mule Deer
Carnivore: Red-Tailed Hawk and Red Fox

U.S. Fish and Wildlife was involved in the RI, and was consulted and briefed by the
wildlife biologist who performed the wildlife survey on the conservation area. No
endangered species were identified during the survey.

7.2.2.4 Exposure Point Concentrations (EPCs)

The basis of the EPCs used in the risk characterization depended upon the receptor being
evaluated. For receptors that are immobile or have limited mobility (i.e., aquatic
invertebrates, plants, terrestrial invertebrates), EPCs were calculated for each sampling
station. BERA summary statistics showed the minimum and maximum concentrations in
each work area, for surface soil, surface water, bulk sediment, and sediment porewater.

For wildlife receptors, EPCs were calculated for each work area for non-AOCs and
AOCs. The EPC statistic, used to assess potential risks to wildlife, depended upon the
relative home range size of each selected representative wildlife receptor. For wildlife
with large home ranges (e.g., deer, fox, hawk, bat), it was assumed that receptors will
tend to roam across the entire WA to feed. For wildlife with small/medium home ranges
(e.g., mouse, shrew, bat, swallow, flicker, robin, dove, mallard), variability in exposure
will tend to depend upon differences in concentrations encountered within the WA. Site-
wide ecological EPCs for lead and arsenic for surface soil are 888 mg/kg and 128 mg/kg,
respectively. EPCs for AOC and non-AOCs site-wide (across all WAs) for other media
are provided in the BERA.

7.2.3 Toxicity Assessment

Toxicological literature was reviewed to identify toxicological benchmarks for COPCs in
soil that were protective of the indicator species at the site. These benchmarks may be
concentration-based (e.g., the concentration in soil, sediment, surface water), or may be
dose-based (e.g., milligram of chemical ingested per kilogram body weight per day,
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[mg/kg BW/day]). Toxicity benchmarks are contaminant-specific, receptor-specific, and
usually medium-specific. All toxicity benchmarks used in the risk characterization were
based on values developed by various regulatory agencies and published in the literature.
Table 7-13 summarizes the dose-based Toxicity Reference Values (TRVs) used to
evaluate potential risks to wildlife from ingestion exposures.

7.2.4 Risk Characterization

Assessment and measurement endpoints were selected for the risk characterization. The
assessment endpoint selected was the protection of ecological receptors from adverse
effects related to exposure and overall health and integrity of the ecosystem.
Measurement endpoints selected to evaluate this assessment endpoint consisted of hazard
quotient calculations (exposure to a site contaminant relative to the toxicity reference
value), site-specific toxicity tests, and observations of population and community
demographics. Because each type of measurement endpoint has both advantages and
limitations, conclusions based on only one method of evaluation may be misleading.
Risks to ecological receptors were therefore assessed by a weight of evidence approach
based on findings from all the lines of evidence for which data were available, taking the
relative strengths and weaknesses of each method into account.

The risks posed to ecological receptors based on the weight of evidence are summarized
in Table 7-14.

7.2.4.1 Risk Characterization for Aquatic Receptors

The BERA provides detailed results for each line of evidence, including detailed HQ
calculations and site-specific toxicity test results, utilized in the weight of evidence.
Based on available lines of evidence, it is concluded that risks of population-level effects
to aquatic invertebrates in Pine Creek are minimal. Because multiple lines of evidence
are available, confidence in this conclusion is moderate to high.

Based on available lines of evidence, it is concluded that the run-off ponds are likely to
be toxic to aquatic invertebrates. However, HQs are based on limited data collected
during a single sampling event. In addition, predicted risks from sediment are based on
bulk toxicity benchmarks, which have been demonstrated to be generally overprotective
at this site. Therefore, confidence in this conclusion is low to moderate. It is unlikely
that impacts to biota in the run-off ponds will alter the overall aquatic community health
when evaluated on a site-wide basis. This is because these ponds are currently
intermittent in nature, and hence are unlikely to constitute a critical part of the aquatic
ecosystem at the IS&R Site.

7.2.4.2 Risk Characterization for Terrestrial Receptors

Because plants and terrestrial invertebrates reside directly in the soil and are generally not
mobile, direct contact with soil is the exposure pathway of chief concern. Risks to
terrestrial receptors were evaluated separately for non-AOC and AOC locations.
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The weight of evidence suggests that metals in soils from non-AOCs are likely
contributing to a decrease in plant community health at the site, but the magnitude of the
effect compared to other factors that influence plant community status is likely to be
relatively low. Because multiple lines of evidence are generally consistent, confidence in
this conclusion is moderate. Although the data for AOCs are limited, lines of evidence
support the conclusion that metals in soils from AOCs are severely impacting plants in
these locations. Therefore, confidence in this conclusion is moderate.

Only one line of evidence was available to characterize potential risks to terrestrial
invertebrates and soil organisms at the IS&R Site. The estimated HQs suggest that
terrestrial invertebrates and soil organism communities may be slightly impacted in non-
AOCs and severely impacted in AOCs due to metals in soil. Because there are no other
lines of evidence available to support this conclusion, the confidence in the conclusion is
low.

7.2.4.3 Risk Characterization for Wildlife

Wildlife receptors (birds and mammals) that reside and/or feed at the IS&R Site may be
exposed to site-related contaminants through several ingestion exposure pathways,
including ingestion of surface water, sediment/soil, and food web items. Only one line of
evidence (the HQ approach) was available to evaluate risks to wildlife receptors with
large home ranges (e.g., deer) from contaminants in environmental media at the IS&R
Site. Based on the HQ approach, it is concluded that populations of large home range
wildlife receptors are not likely to be adversely impacted by ingestion of metals in
contaminated media in non-AOC locations. HQs indicate that there is the potential for
slight impacts due to elevated levels of metals, if receptors were to preferentially feed in
AOC locations. However, given the small spatial extent of AOCs relative to the total
home range size, this exposure scenario is unlikely.

Only one line of evidence (the HQ approach) was available to evaluate risks to wildlife
receptors with small/medium home ranges (e.g., mouse) from contaminants in
environmental media at the IS&R Site. Based on the HQ approach, it is concluded that
populations of small/medium home range wildlife receptors are likely to be adversely
impacted by ingestion of metals in contaminated media from both non-AOCs and AOCs.

7.2.5 Uncertainties

Quantitative evaluation of ecological risks is generally limited by uncertainty regarding a
number of data. This lack of knowledge is usually circumvented by making estimates
based on whatever limited data are available, or by making assumptions based on
professional judgment when no reliable data are available. Because of these assumptions
and estimates, the results of risk calculations are themselves uncertain, and it is important
for risk managers and the public to keep this in mind when interpreting the results of a
risk assessment.
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Uncertainties include the fact that some exposure pathways were not evaluated, exposure
parameters were based on studies at other sites, and toxicity values lacked reliability.
Because of the inherent conservatism in the derivation of many of the exposure estimates
and toxicity benchmarks, HQ values should generally be viewed as being more likely to
be high than low, which leads to an overestimation of risk.

7.2.6 Summary

The BERA found that the conservation area was predominantly characterized by areas
with low concentrations of metal contaminants, which caused no unacceptable or
significant area-wide or population-level risks to ecological receptors. There were other
portions of the conservation area where levels of metal compounds existed in soils that could
adversely impact plants and animals though none were considered to be significant
enough to be of concern to the overall population. These areas were cleaned up or
capped during the past three summers, including during the 2006 Removal Action at the
conservation area.

7.3 CONCLUSIONS

The BRA found that human health risks to residents, workers, and visitor scenarios were
within EPA's acceptable risk ranges but that some of the yards in Pine Canyon could
pose an unacceptable risk. Cleanup levels for arsenic and lead in surface soils that are
protective of workers, recreational visitors, and residents were derived for the site.
Interim Removal Actions at the conservation area, Pine Canyon, and TVRR grade have
reduced the immediate risk posed by soil contaminated with lead and arsenic above
cleanup levels. Remedial action is required to address current and future potential risks
that result from land development in Pine Canyon, the potential for erosion of protective
caps and covers at the conservation area and TVRR grade, and the permanent storage of
waste material at the conservation area.

The response action selected in this ROD is necessary to protect the public health or
welfare or the environment from actual or threatened releases of hazardous substances
into the environment.
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Uncertainties include the fact that some exposure pathways were not evaluated, exposure
parameters were based on studies at other sites, and toxicity values lacked reliability.
Because of the inherent conservatism in the derivation of many of the exposure estimates
and toxicity benchmarks, HQ values should generally be viewed as being more likely to
be high than low, which leads to an overestimation of risk.

7.2.6 Summary

The BERA found that the conservation area was predominantly characterized by areas
with low concentrations of metal contaminants, which caused no unacceptable or
significant area-wide or population-level risks to ecological receptors. There were other
portions of the conservation area where levels of metal compounds existed in soils that could
adversely impact plants and animals though none were considered to be significant
enough to be of concern to the overall population. These areas were cleaned up or
capped during the past three summers, including during the 2006 Removal Action at the
conservation area.

7.3 CONCLUSIONS

The BRA found that human health risks to residents, workers, and visitor scenarios were
within EPA's acceptable risk ranges but that some of the yards in Pine Canyon could
pose an unacceptable risk. Cleanup levels for arsenic and lead in surface soils that are
protective of workers, recreational visitors, and residents were derived for the site.
Interim Removal Actions at the conservation area, Pine Canyon, and TVRR grade have
reduced the immediate risk posed by soil contaminated with lead and arsenic above
cleanup levels. Remedial action is required to address current and future potential risks
that result from land development in Pine Canyon, the potential for erosion of protective
caps and covers at the conservation area and TVRR grade, and the permanent storage of
waste material at the conservation area.

The response action selected in this ROD is necessary tt
welfare or the environment from actual or threatened re
into the environment.
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SECTION 8

REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) consist of medium-specific or location-specific goals
for protecting human health and the environment. This section presents the RAOs for soil
and tailings at the site and provides the basis for evaluating cleanup options presented in
Section 9.

8.1 NEED FOR REMEDIAL ACTION

The smelting operations at the site have resulted in contamination of soils at the
conservation area, Pine Canyon, and TVRR grade. Lead and arsenic pose the majority of
risk to human health at the site. Interim Removal Actions at the conservation area, Pine
Canyon, and TVRR grade have mitigated the immediate risk posed by soil contaminated
with lead and arsenic above cleanup levels. Remedial action is required to address
current and future risks that result from land development in Pine Canyon, the potential
for erosion of protective caps and covers at the conservation area and TVRR grade, and
the permanent storage of waste material at the conservation area.

8.2 REMEDIAL ACTION OBJECTIVES

At the conservation area, locations containing residues related to the smelter operation,
which are exposed on the surface, were found or estimated to contain lead and/or arsenic
concentrations above the cleanup level. These locations were addressed as part of the
2006 conservation area Removal Action. Additional Isolated Stained Soil (ISS) areas
that were determined to be restrictive to vegetation or to possibly pose a physical hazard
were addressed during the Removal Action to improve soil conditions.

The RAOs for the site, identified to be protective of human health and the environment
for the conservation area, the TVRR grade area, and Pine Canyon, are as follows:

• For human and ecological receptors, prevent direct contact/ingestion with soil
having lead and/or arsenic concentrations in excess of cleanup levels identified
for the site, and

• For human and ecological receptors, protect water quality in streams by
minimizing migration of soil with lead and/or arsenic concentrations above
cleanup levels into streams.

RAOs are not necessary for surface water and sediments as these media do not pose a risk
to human health and the environment. RAOs for groundwater are not necessary because
the arsenic in groundwater is likely from naturally occurring sources. Groundwater
monitoring will ensure that the former smelter does not become a source for groundwater
contamination in the future.

IS&R Site ROD 8-1 September 2007



The remedial actions resulting from meeting the RAOs will address the risks posed to
current and future human populations by contact, ingestion, and/or inhalation of soil
containing lead and arsenic.
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SECTION 9

DESCRIPTION OF ALTERNATIVES

Currently there is no unacceptable human health and ecological risk that has not been
mitigated with past reclamation and Removal Actions. Previously completed actions,
including the 1986 reclamation work, have included capping of contaminated soils within
the conservation area and portions of the TVRR grade, and soil removal in some of the
Pine Canyon yards, in the conservation area, and on portions of the TVRR grade. In
addition, storm water management controls, such as dikes and ditches, were constructed
on the conservation area. Fences and informational signs were placed to restrict access
and to advise visitors of access and activity restrictions and are properly maintained by
the UDWR.

Alternatives are limited to the soils/tailings medium because that is the only medium
found to be of potential concern. Potential remedial site alternatives were identified,
screened, and evaluated. Due to the fact that the site has been reclaimed through various
previous reclamation and Removal Actions, the alternatives are limited to how best to
maintain the reclaimed features and to prevent future exposure. Site alternatives were
developed by identifying remedial technologies and process options, which protect the
integrity of the soil cover and provide guidelines for future development.

Because current site risks were addressed under prior Removal Actions and reclamation,
only two remedial alternatives were evaluated. The alternatives apply to each of the three
areas of the IS&R Site: the conservation area, Pine Canyon, and TVRR grade. The
alternatives include: Alternative 1 - No Further Action and Alternative 2 - Monitoring
and ICs.

Elements Common to Both Alternatives

The current conservation easement on the conservation area established by Atlantic
Richfield and the UDWR will remain in place under both remedial alternatives. The
conservation easement is a legal agreement to preserve and protect forever the wildlife,
natural, scenic, open space, and educational values of the property, and to prevent any use
of the property that will significantly impair or interfere with the wildlife habitat or other
conservation values (see Appendix A).

Alternative 1 - No Further Action

This alternative calls for no further action to be taken to address existing contamination
or to control or further restrict future human activity at the site. The no further action
alternative would maintain the site in its present condition. The conservation easement
currently in place would remain in place; however, no additional efforts beyond those
described in the easement, which includes maintenance, would be taken to control access
or maintain the current integrity and effectiveness of the Removal Actions.
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Expected costs for Alternative 1 are limited to costs associated with existing operation
and maintenance obligations in the conservation area, which range from $10,000 to
$25,000 per year. There is not an additional incremental cost associated with this
alternative.

Alternative 2 - Monitoring and Institutional Controls

This alternative takes into account all remedial work completed to date, includes no
further remedial construction, and includes implementation of ICs and monitoring as
needed to protect the integrity of the previously completed removal and reclamation
actions.

ICs are administrative or legal controls on property use that help reduce potential
exposure to the contaminants (metals) at the site. ICs such as zoning regulations, deed
restrictions, easements, and public education serve to limit use of reclaimed areas to
acceptable activities or guide behavior to avoid exposure to health risks.

ICs may be private, governmental, enforcement/permitting, or informational. Private
controls typically involve landowner agreements that restrict certain activities on the
property. Governmental controls impose land or resource restrictions using government
authority, such as building codes, permits, and zoning regulations. Enforcement/permit
controls may be specified in administrative orders or consent decrees. Informational
controls, such as state registries and advisories, provide information to interested parties.
The implementability and enforceability of all such institutional controls must be ensured
for the controls to be effective.

Conservation Area

Activities that would impact remedial features are prohibited, such as drilling,
exploration, filling, excavating, mining, dredging, removal of top soil and other materials,
and commercial, industrial, and agricultural use as set forth in the conservation easement
(see Appendix A). ICs are needed to supplement the conservation easement and to
ensure it specifically addresses and protects the existing remedial features. Examples
include further deed restrictions or modification of the conservation easement. In
addition, upgraded engineering and updated informational controls, such as perimeter
fencing and signage, would continue to be maintained by the UDWR and would help
limit unauthorized use of the property. The performance and adequacy of the
institutional controls will be reviewed on a periodic basis by the County. The County
will work with Atlantic Richfield and UDWR to correct any deficiencies.

Pine Canyon

Undeveloped lands are being developed and proposed for development in the vicinity of
Pine Canyon. As these lands become developed, particularly for residential purposes, the
levels of lead and arsenic may become a concern. Some of the land may require remedial
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action prior to being developed for residential purposes. Properties with existing
development that will undergo modifications may also require remedial measures to
avoid unacceptable human exposures to soil contaminants. The Tooele County Health
Department will have a process for developers and landowners to follow.

ICs consisting of governmental ordinances and permit programs administered through the
Tooele County building and health departments are expected to apply to future
developable areas where metal concentrations are below recreational visitor cleanup
levels but above residential human health cleanup levels, as set forth in this ROD. ICs
through the Tooele County building and health departments are also expected to apply to
existing development where soil contaminants in excess of cleanup levels might be
disturbed during property modifications. An overlay zone for portions of Pine Canyon
with developer/landowner guidelines will be identified. The ICs will state that within this
overlay zone the County may request soil sampling for changes to land use within Pine
Canyon, such as for new development or modifications to existing development. If soil
concentrations of lead or arsenic exceed human health cleanup levels (Table 7-12), the
developer or landowner will be required to remove and/or manage the soils so that there
is no potential exposure.

When undeveloped lands are proposed for development, all of the following will be
required:

• Coordination with the Pine Canyon Township Planning Commission, Tooele
County, Tooele County building and health departments, the EPA, and the UDEQ
to ensure that the developers and their contractors understand and comply with the
requirements of the regulations governing development in areas with elevated
lead and/or arsenic;

• Sampling soils prior to development to determine the extent and concentrations of
lead and arsenic in soils;

• If sampling indicates unacceptable levels of lead or arsenic in the soils, affected
areas will be cleaned up or managed following EPA guidance prior to
development;

• If soils are excavated, the remaining soils will be sampled to ensure that the
cleanup was effective and that development can proceed; and

• Appropriate management of any excavated soils. Soil will be accepted for
disposal in the on-site repository in the conservation area by the property owner.
Access to the repository for soils removed by developers or landowners will be
provided on an as-needed basis. The legal description of the repository is as
follows:

Beginning at the northwest section corner of Section 24; thence
SO°2'24"W along the section line between Sections 23 and 24 a distance
of 478.87 feet; thence east 240.00 feet to the true point of beginning.
From the true point of beginning N38°25'59"E a distance of 300 feet;
thence S38°25'59"E a distance of 100 feet; thence S38°25'59"W a

IS&R Site ROD 9-3 September 2007



distance of 300 feet; thence N38°25'59"W a distance of 100 feet to the
point of beginning encompassing an area of 0.69 acres.

Atlantic Richfield, developers, or landowners seeking to change the use of undeveloped
land, such as from agricultural to residential, recreational visitor, or commercial, will be
required to meet all requirements and specifications for the new use. The Tooele County
building and health departments, with assistance as necessary from EPA and UDEQ, are
expected to enforce the ICs for soil. More information regarding land development and
soil disposal can be found in the Lincoln Township Removal Action Final Construction
Closure Report, dated January 2007, for details on sampling procedures, soil removal
action levels, and procedures used to remove and dispose of contaminated soils. This
report is available at the Tooele Public Library and the Tooele County Health
Department. Moreover, the draft Developer Guidelines will be finalized next year.

Tooele Valley Railroad

Because contaminated soil was removed from most of the TVRR grade, ICs are only
necessary for approximately 3,000 ft on the eastern end of the extension section of the
TVRR grade and the 300-ft long trestle area. The City of Tooele owns the trestle area
that was capped with 12 inches of rip-rap. Currently existing ICs are limited to private
party agreements with the landowners and Atlantic Richfield. Additional ICs, such as
county ordinances and deed restrictions, are necessary to supplement the existing controls
and are required to limit future development and activities from penetrating the rock
cover. This remedy will ensure the performance and enforceability of such ICs and
agreements. The Tooele County website, http://www.co.tooele.ut.us, provides codes and
ordinances for the County. The performance and adequacy of the institutional controls
will be reviewed by EPA on a periodic basis. Atlantic Richfield will work with the
private landowners, Tooele County, and the City of Tooele, as applicable, to correct any
deficiencies identified by the periodic reviews.

Monitoring

For Alternative 2, monitoring will be required for all three areas of the site. Monitoring
by Atlantic Richfield will consist of checking the integrity of the caps and covers and
storm water controls on a regular basis. Atlantic Richfield will monitor and maintain the
conservation area because it is owned by the company, and the TVRR grade capped
areas. Maintenance of caps and covers, vegetation, storm water controls, erosion controls
and fencing will be conducted as required to preserve the integrity of the selected
remedy. Groundwater will be monitored at the conservation area to ensure that the former
smelter area does not become a source of groundwater contamination in the future.
Atlantic Richfield will fund the cost of the ICs and long-term monitoring. In addition,
EPA and UDEQ will monitor the ICs to ensure they remain in place and serve their
intended purpose.
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Because the remedy does not allow for unlimited use and unrestricted exposure, the
IS&R Site will be subject to reviews of how well the remedy is meeting the objectives.
These reviews are conducted by EPA at least every five years and are referred to as Five-
Year Reviews.

Costs

Costs expected for Alternative 2 are approximately $25,000 to $100,000 per year for
monitoring, periodic reviews, repair, and enforcement. Most costs associated with ICs
will be incurred during the planning and initial set-up. The net present value of the ICs
anticipated to be necessary is within the range of $400,000 to $1.5 million dollars,
calculated for a period of 30 years.
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SECTION 10

SUMMARY OF COMPARATIVE ANALYSES OF ALTERNATIVES

The NCP requires that each remedial alternative, analyzed in detail in the FS, be
evaluated according to specific criteria. The purpose of this evaluation is to promote
consistent identification of the relative advantages and disadvantages of each alternative,
thereby guiding selection of remedies offering the most effective and efficient means of
achieving site cleanup goals. There are nine criteria by which feasible remedial
alternatives are evaluated. While all nine criteria are important, they are weighed
differently in the decision-making process depending on: (1) whether they describe or
involve protection of human health and the environment or compliance with federal or
state statutes and regulations (threshold criteria), (2) a consideration of technical or
socioeconomic merits (primary balancing criteria), or (3) the evaluation of non-EPA
reviewers that may influence an EPA decision (modifying criteria).

Threshold Criteria

• Overall protection of human health and the environment
• Compliance with applicable or relevant and appropriate requirements (ARARs)

Primary Balancing Criteria

• Long-term effectiveness and permanence
• Reduction of toxicity, mobility, or volume of contaminants through treatment
• Short-term effectiveness
• Implementability
• Cost

Modifying Criteria

• State acceptance
• Community acceptance

The first two criteria, overall protection of human health and the environment, and
compliance with regulations (called ARARs), are considered threshold criteria. Threshold
criteria must be attained by the action selected for implementation. The next five criteria,
short- and long-term effectiveness, treatment, implementability, and cost, are considered
balancing criteria. Balancing criteria allow or may consider tradeoffs to achieve the best
overall cleanup solution. The last two criteria, state and community acceptance, are
considered modifying criteria. They are last, but not because they are least important.
Rather, comments and concerns expressed by the State and affected communities are
important. EPA can modify a preferred remedy based on state and community input.
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The comparison of alternatives with respect to these criteria is discussed below. Table 10-
1 provides a comparative analysis of the alternatives.

Overall Protection of Human Health and the Environment

Overall protection of human health and the environment addresses whether each
alternative provides adequate protection of human health and the environment and
describes how risks posed through each exposure pathway are eliminated, reduced, or
controlled, through treatment, engineering controls, and/or institutional controls.

Alternative 1, No Further Action, is currently protective of human health and the
environment, but future protection cannot be assured because of the lack of ICs and lack
of monitoring and maintenance of soil covers.

Alternative 2, Monitoring and ICs, provides for current and future protection of human
health and the environment by restricting activities that may affect the soil covers over
waste remaining in place. Monitoring and ICs provide a mechanism to assess and ensure
the protectiveness of the remedy.

Compliance with Federal and/or State Requirements - ARARs

Section 121 (d) of CERCLA and NCP §300.430(f)(l)(ii)(B) require that remedial actions
at CERCLA sites at least attain legally applicable or relevant and appropriate federal and
state requirements, standards, criteria, and limitations, which are collectively referred to
as ARARs, unless such ARARs are waived under CERCLA §121(d)(4).

Applicable requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated
under federal environmental or state environmental or facility citing law that specifically
address a hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstance found at a CERCLA site. Only those state standards that are identified by a
state in a timely manner and that are more stringent than federal requirements may be
applicable.

The NCP Final Rule for CERCLA defines relevant and appropriate requirements as those
cleanup standards, standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under federal or state law that, while
not applicable to a hazardous substance, pollutant, contaminant, remedial action, location,
or circumstance at a CERCLA site, addresses problems or situations sufficiently similar
to those encountered at the CERCLA site that their use is well suited to the particular site.
Only those state standards that are identified by a state in a timely manner and that are
more stringent than federal requirements may be relevant and appropriate.

Compliance with ARARs addresses whether a remedy will meet all of the applicable or
relevant and appropriate requirements of other federal and state environmental statutes or
provides a basis for invoking a waiver.
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In addition to applicable or relevant and appropriate requirements (ARARs), the NCP
provides a list of federal non-promulgated criteria, advisories and guidance and state
standards "to be considered" (TBC).

The chemical-specific, action-specific, and location-specific ARARs are shown in Tables
10-2 through 10-4.

Alternative 1 would not be in compliance with federal or state ARARs because closure
standards would not be met if covers are eroded or compromised or ICs were not in place
to prevent unacceptable human exposure to contaminants.

Alternative 2 meets federal and state ARARs.

Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence refers to expected residual risk and the ability
of a remedy to maintain reliable protection of human health and the environment over
time, once cleanup levels have been met. This criterion includes the consideration of
residual risk that will remain on site following remediation and the adequacy and
reliability of controls.

Alternative 1 is minimally effective in protecting reclaimed features within the
conservation area due to the activity restrictions in the conservation easement.
Alternative 1 would be effective at meeting the cleanup objectives where waste was
removed in Pine Canyon and TVRR grade. However, long-term effectiveness could not
be assured for Alternative 1 in the areas of future development within Pine Canyon or
where waste remains in place at the TVRR grade.

Alternative 2 provides long-term effectiveness and permanence by restricting activities
that may damage the caps, covers, and storm water controls. In addition, Alternative 2
includes monitoring of caps, covers, and controls to ensure that these remedial features
remain effective.

Reduction in Toxicity, Mobility, or Volume through Treatment

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated
performance of the treatment technologies that may be included as part of a remedy.

Alternatives 1 and 2 do not involve treatment that would destroy contaminants or
irreversibly reduce their mobility. Since contaminated materials have already been
removed from certain areas of the site, treatment is not a consideration in those areas.
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Short-Term Effectiveness

Short-term effectiveness addresses the period of time needed to implement the remedy
and any adverse impacts that may be posed to workers, the community, and the
environment during construction and operation of the remedy until cleanup levels are
achieved.

Neither of the alternatives involves short-term remedial construction so there are no
short-term effects related to construction activities.

Implementability

Implementability addresses the technical and administrative feasibility of a remedy from
design through construction and operation. Factors such as availability of services and
materials, administrative feasibility, and coordination with other government entities are
also considered.

Alternatives 1 and 2 are both implementable as no additional construction work is
required. Monitoring and ICs are implementable for Alternative 2. Atlantic Richfield is
expected to be responsible for helping to establish and provide resources for institutional
controls implemented by the Tooele County Health Department. Atlantic Richfield will
also be responsible for ICs on property it owns (conservation area) and some areas of the
TVRR grade. Both EPA and UDEQ will monitor the remedy as required under
CERCLA to ensure that the remedy remains protective. Groundwater monitoring on the
conservation area will be conducted by Atlantic Richfield. Groundwater monitoring will
ensure that the conservation area does not become a source for groundwater
contamination in the future.

Costs

Expected costs for Alternative 1 ($10,000 - $25,000/year) are lower than Alternative 2
($25,000 - $100,000/year). However, Alternative 1 may not provide future protection of
human health and the environment.

State Acceptance

The UDEQ has been involved in the RI/FS and concurs with the EPA on the selected
remedy.

Community Acceptance

This criterion evaluates whether the local community agrees with EPA's analyses and
preferred alternative. The community is supportive of the selected remedy. EPA
solicited public comment on the proposed plan during a formal public comment period
extending from June 16,2007, through July 16, 2007; EPA also held a public meeting
June 26, 2007. EPA did not receive any written comments during the comment period.
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Citizen comments during the public meeting were generally favorable and there were no
objections to the preferred alternative. Section III, Responsiveness Summary, provides
comments from the community and EPA's responses.
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SECTION 11

PRINCIPAL THREAT WASTE

The NCP establishes an expectation that EPA will use treatment to address principal
threats posed by a site wherever practical. A principal threat concept is applied to the
characterization of "source material" at a Superfund site. A source material is material
that includes or contains hazardous substances, pollutants, or contaminants that acts as a
reservoir for migration of contamination to groundwater, surface water, or air, or acts as a
source for direct exposure. EPA has defined principal threat wastes as those source
materials considered to be highly toxic or highly mobile that generally cannot be reliably
contained or would present a significant risk to human health or the environment should
exposure occur.

Principal threat waste has not been identified on the IS&R Site.
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SECTION 12

THE SELECTED REMEDY

The selected remedy for the IS&R Site is monitoring and institutional controls.

12.1 SUMMARY OF THE RATIONALE FOR THE SELECTED REMEDY

The key factors upon which the remedy decision is based are:

• Past Removal Actions have addressed areas with soil containing concentrations of
COCs above cleanup levels through excavation and backfill, placement of soil
covers, and revegetation;

• The selected remedy provides future protectiveness through the application of
institutional controls and monitoring; and

• The selected remedy will be protective of human health and the environment,
comply with ARARs, and be cost-effective.

12.2 DESCRIPTION OF THE SELECTED REMEDY

The remedy takes into account all removal work completed to date, includes no further
remedial construction, and includes implementation of institutional controls and
monitoring as needed to protect the integrity of the previously completed removal and
reclamation actions.

ICs are administrative or legal controls on property use that help reduce potential
exposure to the contaminants (metals) at the Site. ICs such as zoning regulations, deed
restrictions, easements, and public education serve to limit use of reclaimed areas to
acceptable activities or guide behavior to avoid exposure to health risks.

ICs may be private, governmental, enforcement/permitting, or informational. Private
controls typically involve landowner agreements that restrict certain activities on the
property. Governmental controls impose land or resource restrictions using government
authority, such as building codes, permits, and zoning regulations. Enforcement/permit
controls may be specified in administrative orders or consent decrees. Informational
controls, such as state registries and advisories, provide information to interested parties.
The implementability and enforceability of all such ICs must be ensured for the
institutional controls to be effective.

Conservation Area

The current conservation easement on the conservation area established by Atlantic
Richfield and the UDWR will remain in place. The conservation easement is a legal
agreement to preserve and protect forever the wildlife, natural, scenic, open space, and
educational values of the property, and to prevent any use of the property that will
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significantly impair or interfere with the wildlife habitat or other conservation values (see
Appendix A).

Activities that would impact remedial features are prohibited, such as drilling and
exploration, filling, excavating, mining, dredging, and removal of top soil and other
materials, and commercial, industrial, and agricultural use as set forth in the conservation
easement (see Appendix A). ICs are needed to supplement the conservation easement,
and to ensure it specifically addresses and protects the existing remedial features.
Examples include further deed restrictions or modification of the conservation easement.
In addition, upgraded engineering and updated informational controls, such as perimeter
fencing and signage, would continue to be maintained by the UDWR and would help
limit unauthorized use of the property. The performance and adequacy of the
institutional controls will be reviewed by the County on a periodic basis. The County
will work with Atlantic Richfield and the UDWR to correct any deficiencies identified by
the periodic reviews.

Pine Canyon

Undeveloped lands are being developed and proposed for development in the vicinity of
Pine Canyon. As these lands become developed, particularly for residential purposes, the
levels of lead and arsenic may become a concern. Some of the land may require remedial
action prior to being developed for residential purposes. Properties with existing
development that will undergo modifications may also require remedial measures to
avoid unacceptable human exposures to soil contaminants. The Tooele County Health
Department will have a process for developers and landowners to follow.

ICs consisting of governmental ordinances and permit programs administered through the
Tooele County building and health departments are expected to apply to future
developable areas where metal concentrations are below recreational visitor cleanup
levels but above residential human health cleanup levels, as set forth in this ROD. ICs
through the Tooele County building and health departments are also expected to apply to
existing development where soil contaminants in excess of cleanup levels might be
disturbed during property modifications. An overlay zone for portions of Pine Canyon
with developer/landowner guidelines will be identified. The ICs will state that within
this overlay zone the County may request soil sampling for changes to land use within
Pine Canyon, such as for new development or modifications to existing development. If
soil concentrations of lead or arsenic exceed human health cleanup levels (Table 7-12),
the developer or landowner will be required to remove and/or manage the soils so that
there is no potential exposure.

When undeveloped lands are proposed for development, all of the following will be
required:

• Coordination with the Pine Canyon Township Planning Commission, Tooele
County, Tooele County building and health departments, the EPA, and the UDEQ
to ensure that the developers and their contractors understand and comply with the
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requirements of the regulations governing development in areas with elevated
lead and/or arsenic;

• Sampling soils prior to development to determine the extent and concentrations of
lead and arsenic in soils;

• If sampling indicates unacceptable levels of lead or arsenic in the soils, affected
areas will be cleaned up or managed following EPA guidance prior to
development;

• If soils are excavated, the remaining soils will be sampled to ensure that the
cleanup was effective and that development can proceed; and

• Appropriate management of any excavated soils. Soil will be accepted for
disposal in the on-site repository in the conservation area by the property owner.
Access to the repository for soils removed by developers or landowners will be
provided on an as-needed basis. The legal description of the repository is as
follows:

Beginning at the northwest section corner of Section 24; thence
SO°2'24"W along the section line between Sections 23 and 24 a distance
of 478.87 feet; thence east 240.00 feet to the true point of beginning.
From the true point of beginning N38°25'59"E a distance of 300 feet;
thence S38°25'59"E a distance of 100 feet; thence S38°25'59"W a
distance of 300 feet; thence N38°25'59"W a distance of 100 feet to the
point of beginning encompassing an area of 0.69 acres.

Atlantic Richfield, developers, or landowners seeking to change the use of undeveloped
land, such as from agricultural to residential, recreational visitor, or commercial, will be
required to meet all requirements and specifications for the new use. The Tooele County
building and health departments, with assistance as necessary from EPA and UDEQ, are
expected to enforce the ICs for soil. More information regarding land development and
soil disposal can be found in the Lincoln Township Removal Action Final Construction
Closure Report, dated January 2007 for details on sampling procedures, soil removal
action levels, and procedures used to remove and dispose of contaminated soils. This
report is available at the Tooele Public Library and the Tooele County Health
Department. Moreover, the draft Developer Guidelines will be finalized next year.

TVRR Grade

Because contaminated soil was removed from most of the TVRR grade, ICs are only
necessary for approximately 3,000 feet on the eastern end of the extension section of the
TVRR grade and 300-ft long trestle area. The City of Tooele owns the trestle area that
was capped with 12 inches of rip-rap. Currently existing ICs are limited to private party
agreements with the landowner and Atlantic Richfield. Additional ICs, for example
county ordinances and deed restrictions, are necessary to supplement the existing controls
and are required to limit future development and activities from penetrating the rock
cover. This remedy will ensure the performance and enforceability of such ICs and
agreements. The Tooele County website, http://www.co.tooele.ut.us, provides codes and
ordinances for the County. The performance and adequacy of the institutional controls
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will be reviewed by EPA on a periodic basis. Atlantic Richfield will work with the
private landowners and the City of Tooele, as applicable, to correct any deficiencies
identified by the periodic reviews.

Monitoring

Monitoring will be required for all three areas of the site. Monitoring by Atlantic
Richfield will consist of checking the integrity of the caps and covers and storm water
controls on a regular basis. Atlantic Richfield will monitor and maintain the conservation
area. Maintenance of caps and covers, vegetation, storm water controls, erosion controls,
and fencing will be conducted as required to preserve the integrity of the selected
remedy. Groundwater will be monitored at the conservation area to ensure that the
former smelter area does not become a source of groundwater contamination in the
future. In addition, EPA and UDEQ will monitor the ICs to ensure they remain in place
and serve their intended purpose.

Costs

Expected cost for the remedy is approximately $25,000 to $100,000 per year for
monitoring, periodic reviews, repair and enforcement. The cost estimate includes
maintenance and repair of caps and covers, vegetation, storm water controls, erosion
controls, and fencing. Most costs associated with ICs will be incurred during the
planning and initial set-up. The net present value of the ICs anticipated to be necessary is
within the range of $400,000 to $1.5 million dollars, calculated for a period of 30 years.

Minor changes to the remedy may occur during the remedial design and remedial action.
Any significant changes to the remedy described in this ROD will be documented using a
technical memorandum, an explanation of significant differences (ESD), or a ROD
amendment, which would be included in the Administrative Record, depending on the
nature and magnitude of the change from the selected remedy in the ROD.

12.3 EXPECTED OUTCOMES OF THE SELECTED REMEDY

EPA expects that, upon implementation, this remedy will protect human health and the
environment and comply with ARARs.

All future direct and indirect contact risks presented by potential exposure to COCs are
eliminated through long-term monitoring, institutional controls, and maintenance of caps
and covers.

Land use is not expected to change as a result of the selected remedy. The conservation
easement for the conservation area will remain in place. Land use in Pine Canyon is
expected to continue to include residential and agricultural uses. Additional remedial
action may be required in cases where current agricultural or recreational land is
developed for residential purposes. Developers with assistance from the County will be
responsible for soil sampling and removal, if required. Institutional controls will be
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required for undeveloped property and other areas in Pine Canyon. EPA and UDEQ will
conduct oversight of the institutional controls. Groundwater use is not expected to
change as a result of the selected remedy.

Monitoring and maintenance of the caps and covers, and the conservation easement, are
expected to continue to protect and develop the natural and wildlife resources of the
conservation area.

Because the remedy does not allow for unlimited use and unrestricted exposure, the
IS&R Site will be subject to reviews of how well the remedy is meeting the objectives.
These reviews are conducted at least every five years and are referred to as Five-Year
Reviews.
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SECTION 13

STATUTORY DETERMINATIONS

Under CERCLA §121 and the NCP, the lead agency must select remedies that are
protective of human health and the environment, comply with ARARs (unless a statutory
waiver is justified), are cost-effective, and utilize permanent solutions to the extent
practicable. In addition, CERCLA includes a preference for remedies that employ
treatment that permanently and significantly reduce volume, toxicity, or mobility of
hazardous wastes as a principal element and a bias against off-site disposal of untreated
wastes. The following sections discuss how the selected remedy meets these statutory
requirements.

13.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The selected remedy will protect human health and the environment by:
• Preventing unacceptable exposure risk to current and future human populations

presented by direct contact, inhalation, or ingestion of smelter wastes consisting of
contaminated soils or tailings;

• Preventing unacceptable exposure risks to current and future ecological receptors
presented by direct contact, inhalation, or ingestion of contaminated soils or tailings;

• Implementing institutional controls and maintenance to ensure the existing remedial
features are protected and maintained, and that undeveloped lands, if developed, will,
be required to meet the same cleanup levels and standard of protection previously
implemented for residential soils; and

• Monitoring any possible future migration of COCs in groundwater.

13.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS

The selected remedy will comply with federal and state ARARs that have been identified.
No waiver of any ARAR is being sought for the selected remedy. Only the state ARAR is
identified when a situation occurs in which the state ARAR is more stringent than the
corresponding federal ARAR, or where requirements from the state program have been
federally authorized. The ARARs for the remedy are identified in Tables 10-2 through
10-4.

13.3 COST-EFFECTIVENESS

The selected remedy is determined to be cost effective. In making this determination, the
following definition set forth in the NCP was used: "A remedy shall be cost-effective if
its costs are proportional to its overall effectiveness." (40 CFR §300.430(f)(l)(ii)(D)).
This was accomplished by evaluating the "overall effectiveness" of those alternatives that
satisfy the threshold criteria. Overall effectiveness was evaluated by assessing three of
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the five balancing criteria in combination (long-term effectiveness and permanence;
reduction of toxicity, mobility, and volume through treatment; and short-term
effectiveness). Overall effectiveness was then compared to costs to determine cost
effectiveness. The relationship of the overall effectiveness of this remedial alternative
was determined to be proportional to its costs, and, hence, this alternative represents a
reasonable value for the money to be spent.

13.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE
TREATMENT (OR RESOURCE RECOVERY) TECHNOLOGIES TO
THE MAXIMUM EXTENT PRACTICABLE

EPA has determined that the selected remedy represents the maximum extent to which
permanent solutions and treatment technologies can be utilized in a practicable manner at
the site. Of those alternatives that are protective of human health and the environment
and comply with ARARs, EPA has determined that the selected remedy provides the best
balance of trade-offs in terms of the five balancing criteria while also considering the
statutory preference for treatment as a principal element and bias against off-site
treatment and disposal and considering state and community acceptance.

13.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

The selected remedy does not satisfy the statutory preference for treatment as a principal
element of the remedy. Treatment was not demonstrated to be practicable for the
contaminants and wastes. Given the size of the site, the dispersion of some level of waste
throughout much of the site, the type of waste present, and the flexibility desired for
future site use, treatment of contaminants and waste materials was not a viable option.
No source materials constituting principal threats were identified on the site. Treatment
is therefore not a principal element of this remedy.

13.6 FIVE-YEAR REVIEW REQUIREMENTS

In accordance with CERCLA §121 (c), because this remedy will result in hazardous
substances, pollutants, or contaminants remaining on site above levels that allow for
unlimited use and unrestricted exposure, a statutory review will be conducted within five
years after initiation of remedial action to ensure that the remedy is, or will be, protective
of human health and the environment.
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PART III

RESPONSIVENESS SUMMARY
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Responses to Comments Received on the Proposed Plan
International Smelting & Refining Superfund Site

Comments Received During the Public Comment Period, June 16 to July 16, 2007

EPA did not receive any comments during the public comment period. The Public Meeting
transcript is available in the Administrative Record for the Site. The responses provided below
may supplement or revise, where appropriate, the actual transcript of the Public Meeting. In the
case of any conflict in response, this written response is intended to be final.

Verbal Comments Received During the June 26, 2007 Public Meeting

1. A citizen asked if the planned grant to the county to pay for institutional controls is coming
from Atlantic Richfield or the U.S. Environmental Protection Agency (EPA).

A grant to the County for institutional controls pursuant to this ROD is planned, subject to EPA
regulatory approval. The funds came initially from Atlantic Richfield as reimbursement to EPA
for EPA's oversight costs under the IS&R Site RI/FS Administrative Order on Consent and were
deposited in the IS&R site-specific Superfund special account by EPA. The funding is
anticipated to be provided as a grant from the EPA through a cooperative agreement with the
County.

2. A citizen wanted to know the level of contamination at property currently zoned agricultural,
and what would happen if the property later becomes zoned and developed as residential.

Certain undeveloped properties located near the former smelter site contain levels of lead and/or
arsenic above residential cleanup levels but below recreational cleanup levels. If such
properties are developed for residential use, including zoning changes that may be required for
such use, it will be the responsibility of Atlantic Richfield and/or the developer to sample and
remediate if necessary, in accordance with the action levels developed for the Pine Canyon
removal action and the institutional controls selected in this remedy.

3. A citizen asked for a ballpark figure regarding the current cost per acre to conduct a soil
removal.

Soil will be accepted for disposal in the on-site repository in the conservation area. Access to
the repository for soils removed by developers or landowners will be provided on an as-needed
basis. Since developers usually clear much of the soil when building, EPA does not expect the
added costs to be significant. Because the cost will be borne by the developer and/or Atlantic
Richfield and removal would most likely be conducted in conjunction with other necessary site
development activities, a cost estimate is not provided at this time. The on-site repository will
remain able to accept excavated contaminated materials in the future, should that need arise.

IS&R Site ROD III-l September 2007



4. A citizen stated that a story or public notice in the local newspaper implied that a company
(possibly OM Enterprises Company) is applying to somehow tap into water that Kennecott was
pumping out of the Elton Tunnel to bring it 3 !/2 miles East of Pine Canyon for irrigation
purposes. He wanted to know if that water is safe to be used for irrigation and whether this
might result in more toxics being dumped into the ground.

A statutory review will be conducted within five years after initiation of the remedial action to
ensure that the remedy is, or will be, protective of human health and the environment. In
addition, this is potentially an ongoing matter, in which EPA expects to be involved, to ensure
conditions at the site remain protective. However, the EPA does not currently believe this
potential activity impacts the remedy selected in the ROD.

5. A citizen asked about the status of discussions that Atlantic Richfield might gift a house and
some surrounding property to Pine Canyon for use as a park and/or community center.

The decision to accept a proposal from Atlantic Richfield regarding this particular property and
house rests with the County and the Pine Canyon community. It is EPA's understanding that
community members are working to identify ways to accept the proposal and researching the
possibility of creating a special district to manage the property as a park or community center.
The property must also be managed in a way so as not to result in any impacts to the remedy. If
the title of the house and property is transferred to the County or a special district, there would
be stipulations that it be used for purposes compatible with the conservation area, such as open
space, a park or community center.

6. A citizen asked if the community would have access to the Conservation Area for walking
and viewing wildlife without concerns of trespassing.

Pam Kaye of Atlantic Richfield said their company is working with the State Division of Wildlife
Resources and the Pine Canyon community to determine some points of access that will be more
agreeable to the community. Atlantic Richfield has furthered this effort with a letter to Karrie
Palmer, dated July 25, 200,7 regarding access points.

7. A citizen asked if the test wells drilled during the investigation could be used for culinary
water or other purposes.

The wells were not developed as production wells and will not be used for culinary purposes.
The wells may be used for monitor ing purposes.

8. Is it true that Atlantic Richfield plans to remove a parcel from the conservation easement?

Yes. Pam Kaye with Atlantic Richfield said there are a couple of areas on the southwest side of
the conservation area that are not critical for wildlife, and that they are narrow "pointed" areas
behind the yards of some residents. She explained that the conservation easement is encroached
when the fences are frequently cut and that people sometimes.place junk in the easement, thus
creating a management challenge for the Utah Division of Wildlife Resources. Atlantic Richfield
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is seeking to remove the two small areas from the conservation area in exchange for new
acreage the company purchased in 2006 located at the far east end of Pine Canyon Road (2289
Pine Canyon Road).

9. Will changes to the conservation easement be shared with the public or advertised?

Properties that are transferred out of the conservation easement will be subject to the
institutional controls being developed by the county (with input from EPA and the State). In
addition, any changes to the Conservation Easement boundary would also be subject to approval
by Utah Division of Wildlife Resources. If the property becomes residential, it will be the
responsibility of Atlantic Richfield or the developer to sample and remediate if necessary.
Changes to the conservation easement will be part of the public record because the changes
would be recorded with the County, and would become part of the Administrative Record for the
site.

10. A citizen asked if Atlantic Richfield would consider selling the property (2289 Pine Canyon
Road) they are considering gifting as residential and allow the proceeds to be used to create a
park in a more central location.

EPA does not believe Atlantic Richfield would agree to sell the property and donate the
proceeds. Pam Kaye with Atlantic Richfield said the company is not interested in gifting the
house and property for the purpose of having it be sold as residential. They said the offer is
based on having the property be used as a park or community center. Ms. Kaye said that if the
properly does not get transferred to the County or special district for open space and related
usage, it is Atlantic Richfield's intent that the property will be added to the conservation
easement (subject to approval by Utah Division of Wildlife Resources, and that the house may be
demolished.

11. A citizen asked if Atlantic Richfield deeds the residential property (2289 Pine Canyon Road,
as discussed above) to the County or special district, whether they can stipulate that it be used for
a park and not just for "conservation."

Pam Kaye with Atlantic Richfield responded that Atlantic Richfield is open to this possibility, if
agreements were in place to ensure that activities that might impact the remedy, such as digging
holes and drilling wells, are not allowed. The remedy selected in this ROD includes institutional
controls to ensure that activities that may impact the remedy are restricted.

12. A citizen voiced concern about how a park and community center might be funded.

The decision to accept Atlantic Richfield's property proposal and to obtain funding rests with the
County and residents of Pine Canyon.

13. A citizen asked who community members should call for more information or to provide
input regarding Atlantic Richfield's proposal for transfer of the property and house?
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Community members should contact Nicole Kline with the Tooele County Planning Department,
435-843-3160.

14. A citizen asked, given that the former Boy's Ranch has been sold and houses will be built,
whether there are plans to make sure there is no contamination?

Yes. EPA and UDEQ are working with the developer and the company has already submitted a
sampling plan.

15. A citizen asked how deep soil sampling occurred at the Boy's Ranch; he was concerned that
18 inches is not deep enough for a basement.

EPA and UDEQ agree that sampling conducted to 18 inches is adequate because the soil
contamination was deposited on the surface soils by wind and flood events. The County may
require deeper sampling under an institutional control developed pursuant to this remedy. The
institutional controls are expected to ensure protectiveness of the remedy in the event future
development or changes to existing residential properties involve large scale or deep excavation.

16. How do we know where the arsenic in groundwater originates?

EPA conducted a comprehensive groundwater investigation which determined that the arsenic is
not likely from smelter activities. The investigation determined that the localized elevated
arsenic is most likely a result of a geochemical reaction is between groundwater and naturally-
occurring arsenic in the valley margin deposits which consist of alluvial fan and beach material
(local aquifer material).

17. A citizen said he's heard that Kennecott plans to mine both sides of the Oquirrh Mountains.
Will future mine activities on this side of the Oquirrhs impact EPA's cleanup?

Any such activity would be subject to the standard that it can not impact or compromise the
integrity and protectiveness of the IS&R remedy. If conditions change at the site, EPA would
anticipate conducting a thorough evaluation to ensure continued protectiveness. The Site is
subject to required 5-year reviews under the Superfund law.

18. A citizen commented that she likes Alternative 2 and appreciates what EPA and Atlantic
Richfield do on cleanup. She said she worries for the future, could things happen, but that with
Alternative 2 where EPA would be monitoring, there would be controls. She said she's more
comfortable with the monitoring.

EPA appreciates the citizen's support for Alternative 2.

19. Kurt Alloway, Co-chair of the Citizen Advisory Group, commented that Alternative 2 is
preferred and that he read in entirety and appreciated the proposed plan. He said he feels
monitoring is the right thing to do because we don't necessarily have the technology to know
where the arsenic is coming from. He said the geology is complex under this zone to know for
certain, and as things change in the future with developments to the west and northwest of Pine
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Canyon (which he believes will draw new wells) they could draw arsenic. He said he believes
the plume could swirl around and go right into the well. He said he believes new wells would be
very close, down gradient and on the same gradient as the water flow from the contaminated
zone. He said he believes that even though the sporadic wells already placed haven't produced
down-gradient water at the moment, that this doesn't mean that an arsenic plume isn't following
a former channel that's been missed. He said he believes it's almost impossible with today's
technology to totally identify where those might be.

Mr. Alloway added that he respects the EPA for the preferred alternative of continued
monitoring. He said he would add that when these developments create their wells that their
wells be added to the monitoring. He also said that institutional controls should include
permanent monitoring as long as we monitor any of the others, including community wells.

EPA appreciates Mr. Alloway's support for the Preferred Alternative, and will share his
comments pertaining to institutional controls with the County, for consideration in the
development of 1Cs pursuant to this ROD. Additional wells, if drilled, may be considered for use
in monitoring ground water, to ensure conditions at the Site remain protective.

20. Another citizen said she agreed with Mr. Alloway's comments because there are two new
subdivisions going in on Churchwood Drive.

EPA acknowledges the comment.

21. Two more citizens commented that they are in favor of Alternative 2.

EPA appreciates the citizen's support for Alternative 2.
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d Based on the results of die Screening Level Ecological Risk Assessment (SLERA), exposures from ingestion of surface water were below a level of concern.
e Based on the results of the SLERA, exposures from direct contact with surface water w.-re below a level of concern for Pine Creek but above a level of concern for the run-off ponds.

Figure 7-1.
Site Conceptual Model for

Ecological Exposure
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Photograph No. 2-1. Pine Canyon Conservation Area
Reclaimed Site Tailings Impoundment

Photograph No. 2-2. Lincoln Township Example of Restored Property.



Photograph No. 2-3. Tooele Valley Railroad Grade, Extension Section

Photograph No. 2-4. Tooele Valley Railroad Grade, School Section
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Table 2-1. Environmental Investigations History

Date

March 1984

August 31, 1984

Summer 1985

September 25, 1985

1985

1 April 1994

September 1 995 to
February 1996

February 24, 1999

April 1999

July 27, 2000

September 18,2001

November 2 1,2003

2004

May 11,2006

May 2007

Description

The Utah Division of Environmental Health, Bureau of Solid and
Hazardous Waste conducted a Preliminary Assessment (PA). This PA
recommended conducting a Site Investigation (SI).
The Utah Division of Environmental Health, Bureau of Solid and
Hazardous Waste conducted the SI.
The EPA conducted an additional SI.
EPA released the Hazard Ranking System (HRS) scoring package with a
total 9.27 calculated score (pre-reclamation).
After the nearby Carr Fork operations ceased in 1981 the land required
reclamation under the Utah Mined Land Reclamation Act. Atlantic
Richfield elected to conduct an assessment and reclamation work of the
entire IS&R Smelter property under a voluntary agreement with the
State of Utah, Division of Oil, Gas and Mining and the Division of
Environmental Health. Atlantic Richfield collected waste, soil,
groundwater, and surface water samples during the 1985 investigation.
Atlantic Richfield entered into a conservation easement agreement with
the Utah Division of Wildlife Resources to manage the property for
wildlife habitat and conservation values. (See Appendix A)
The Utah Department of Environmental Quality Division, under an
agreement with the EPA, conducted a site investigation that evaluated
the Site based on pre-reclamation samples with supplemental on-site
samples. This site investigation did not fully take into consideration the
completed reclamation work.
EPA released the HRS scoring package with a calculated score of 58.31.
EPA proposed to list the IS&R Site on the National Priorities List
(NPL).
IS&R Site included on the NPL.
EPA issued Administrative Order on Consent for NPL Site Remedial
Investigation/Feasibility Study (EPA Docket No. CERCLA-08-2001-12)
at the conservation area and Pine Canyon.
EPA issued Unilateral Administrative Order for the Tooele Valley
Railroad grade investigation (EPA Docket No. CERCLA-08-2004-
0002).
Atlantic Richfield, under EPA oversight, conducted field sampling to
investigate the degree and extent of metals contamination at the Tooele
Valley Railroad grade.
Final Site Characterization Data Summary Report (Groundwater)
submitted to EPA regarding groundwater investigations conducted from
2001 to 2006.
Atlantic Richfield submitted final RI report.



Table 2-2. Reclamation and Removal Action History

Date Description

June - December
1986

Reclamation of the conservation area (former smelter property and
surrounding area) consisted of:
o Demolition of remaining structures and buildings,
o Fill of basements and other remaining holes and voids with

clean fill material,
o Consolidation of selected smelter waste into a newly

constructed waste isolation cell,
o Placement of a 6- to 18-inch deep clean fill cap over 512 acres

of the existing surface,
o Reduction of existing high walls and steep slopes to 3H:1V by

grading and placement of fill,
o Construction of an engineered channel through the Carr Fork

tailings dam to prevent water from ponding behind the
structure.

o Construction of 14,250 linear feet (If) of control berms and
install terrace dikes as needed to control and direct storm run-
off,

o Construction of 11,912 Ifof channel and one concrete control
structure.

o Closure of the Elton Tunnel adit.
o Seeding of disturbed surface area with native vegetation.

1987-1990 Monitoring period to gauge effectiveness of reclamation.

1990

The final report on the 1986 reclamation activities indicated that the
objectives of the effort were met with some small areas requiring
additional grading and maintenance. The Utah Division of Oil,
Gas, and Mining released Atlantic Richfield from further mining
reclamation liability for the site.

1994-2006

Atlantic Richfield and Utah Division of Natural Resources set up a
conservation easement for the former IS&R Smelter property and
surrounding lands. The Division of Natural Resources continues to
actively manage the property to enhance the habitat and wildlife
population density.

September 1998

Atlantic Richfield completed a maintenance action in Dry Canyon
and miscellaneous areas to address erosion issues. Work included
placing additional cover on evaporation pond in Dry Canyon and
removing sidewall erosion areas.

July 1999

Atlantic Richfield completed maintenance action to address erosion
issues in Dry Canyon and on the surface of the slag pile. Work
included construction of a diversion berrn along the north crest of
the upper Dry Canyon side slope and filling in erosion gullies
which had developed in the side slope.



Table 2-2. Reclamation and Removal Action History (continued)

June 2003

Atlantic Richfield completed maintenance action to correct erosion
issues in Pine Canyon and placed cover soils over discolored soil at
the west entrance to the property. This work included storm water
run-off controls to prevent erosion of the south Pine Canyon
sidewall near the former Carr Fork landfills.

July 22, 2004
EPA issued Unilateral Administrative Order for Pine Canyon
(Lincoln Township) Removal Action (EPA Docket No. CERCLA-
08-2004-0016).

October 4, 2004
EPA issued Unilateral Administrative Order for Soil Removal for
Tooele Valley Railroad Grade (EPA Docket No. CERCLA-08-
2005-0001).

May - September
2005

Field implementation of Removal Action in the Lincoln
Township/Pine Canyon and Tooele Valley Railroad grade. For the
TVRR, the Removal Action included soil removal/backfill and
surface restoration at two residential lots, soil removal/backfill and
surface restoration on 6,640 If of railroad grade, and placement of a
soil cap over 3,168 If of railroad grade. For Lincoln Township/Pine
Canyon, the removal action included soil removal/backfill and
surface restoration at 19 residential lots.

March 23, 2006 EPA issued letter defining lead and arsenic cleanup levels for IS&R
Smelter property.

September 7, 2006
The EPA issued Unilateral Administrative Order (EPA Docket No.
CERCLA-08-2006-0010) to complete the Removal Action at the
conservation area.

2006 - 2007

Pine Canyon Conservation Area Removal Action: During the RI,
18 locations of varying size were identified in the conservation area
that exceeded the cleanup levels of 8,000 mg/kg lead and 900
mg/kg arsenic. The conservation area Removal Action addressed
these locations by placing a 12-inch deep clean soil cap over each
area and revegetating the surface with native vegetation. At two
additional locations, (locations not safely accessible with
construction equipment) fencing along the road and other physical
barriers are in place to limit access.

This Removal Action also included maintenance on individual
stained soil areas to preserve the integrity of the in-place remedy.
Maintenance work included excavation of soils containing low pH
and/or staining, backfill, grading, and revegetation. Storm water
controls were repaired or constructed as needed to protect the
capped surfaces from erosion.



Table 5-1. Estimated Waste Volumes for the Pine Canyon Conservation Area, Pine
Canyon, and Tooele Valley Railroad Grade

Work Area
Capped

Area
(acres)

Area
Remediated

(acres)

No
Action
Area

(acres)

Total
Work
Area

(acres)

Estimated
Waste

Volume
Remediated

(CY)
1986 Reclamation - Conservation Area

1
2
3
4
5
6
7
8
9
11

0.0
23.2

95.5

24.0

0.4
19.7

18.2

316.3
1.6
0.2

0.0 I
23.2

125.2
96
0.4
176
176
431

179.5
0.2

713
13.8

38.8

0.0
612.6
0.0
0.0
0.0

435.5
0.0

713
37
164
96

613
176
176
431
615
0.2

0
3,855,000
221,931
53,406
7,031

88,602
13,606

3,758,207
25,438
1,667

Tooele Valley Railroad Removal Action

Tooele Valley
Railroad 4 8 N/A N/A 19,360

Lincoln Residential Area

10

Total 1986
Reclamation

N/A

503

12

1227

N/A

1814

N/A

3021

9.100

8,053,347
2006 Maintenance - Conservation Area *

1
2
3
4
5
6
7
8
9
11

0.1
00
1.9
0.8

0.01

0.23

0.01

0.3
0.1
0.0

0.1
0.0
2.6
0.8

0.01

0.23

0.05

0.8
0.5
0.0

712.9
37

161.4
95.2

612.99
175.77
175.95
430.2
614.5

0.2

713
37
164
96

613
176
176
431
615
0.2

0
0

1,971
73
0
0

111
1.762
1,191

0

Waste Volume Notes:

Note1

Note'
Note1

Note1

Note1

Note1

Note1

Note1

Note1

Waste volume estimated using a 12"
average depth. Work Included: 2
properties and 9,808 ft of ROW

Waste volume estimated using
12" average depth on 19

properties included in Removal Action

Average Depth, 2'
Average Depth, 2'

Average Depth, 2'
Average Depth, 2'
Average Depth, 2'

Notes:
Item

Smelter Soils

Carr Fork Landfills

Pine Canyon Landfill

Parking Lot Landfill

Ferruginous Waste

Average Depth

12"

36"

36"

24"

24"

Item

Elton Tunnel Waste
Rock

IS8R Tailings

Carr Fork Tailings

Waste Isolation Center

Slag Pile3

Average Depth

9"

10"

ID-

S''

Note3

2. The 2006 Maintenance-Conservation Area numbers were not included in the total numbers. This work was maintenance
work within the area previously shown on the 1986 Reclamation.

3. Slag Pile (WA 2) waste volume estimated using a projected bottom surface.

CY
N/A
ROW
WA

Cubic Yards
Not Applicable
Right of Way
Work Area



Table 5-2. Pine Canyon Conservation Area Range of Concentrations of
Contaminants of Concern in Surficial Soil

Non-OAPI Areas

Work Area 1

Work Area 2

Work Area 3

Work Area 4

Work Area 5

Work Area 6

Work Area 7

Work Area 8 / 1 1

Work Area 9

Concentrations in Surface Soil Samples B

Lead (ppm)

Range

110- 2,800

180- 815

1 30 - 800

69- 7,200

500 - 5,500

98 - 4,200

16- 5,010

42- 2,100

40- 1,530

Median

940

495

595

1335

930

500

340
130
310

Mean

1,083

496

1,648

1,710

1,777

1,110

683

301
505

Arsenic (ppm)

Range

20 - 270

25- 65

22-1,380

17-3,930

96- 600

16- 200

4- 529

9- 270

9- 452

Median

77

44

82

332

210

72

48
24
62

Mean

89

45

188

398

235

89

81
42

90

Area
(acre)

6,938

400

1,309

898

5,906

1,702

1,731

4,257

6,132

Observed Potential
Issues0 Categories

1- Debris6

2- Bare Soil / Stressed
Vegetation

3- Erosion

4- Exposed Smelter
Soil

5- Isolated Surface
Staining

6- Exposed Carr Fork
Tailings

7- Exposed IS&R
Tailings

8- Exposed Process
Residues

Concentrations in Surface Soil Samples D

Lead (ppm)

Range

NA

190- 3,700

160- 3,900

514- 9,180

161 - 10,100

74 - 750

84- 5,480

5,710-58,100

Median

1,930

460

1,420

4,120

180

2,010

22,000

Mean

1,827

1,010

2,558

4,680

335

2,345

23,359

Arsenic (ppm)

Range

NA

40 - 780

19- 310

59- 1,190

77 - 759

53 - 200

33- 1,140

780 - 27,700

Median

285

120

420

468

110

437

3,760

Mean

319

134

424

411

121

442

5,883

Number
of

Locations

75

61

29

26

26

18

170

19

Area
(acre)

N/A

30.0

1.1

15.8

3.3

0.6

15.5

1.3

Notes:
(A) All results shown are prior to completion of Removal Actions
(B) Results of systematic sampling.
(C) Observed Areas of Potential Impact (OAPI) category:

(D)

(E)

COC
N/A
PPM

1 - Debris - Inert debris with no signs of soil staining, tailings, or other residue material.
2 - Bare Soil / Stressed Vegetation - No visual evidence of cause of lack of vegetation, with no visible evidence of soil staining or
tailings.
3 - Erosion - Erosional areas which were not capped or in other obviously smelter-associated impacted areas, with no visible
evidence of staining, tailings, or exposed soils.
4 - Exposed Smelter Soil - Exposed soils where erosion has washed away the reclamation soil cover resulting in exposure of the
pre-reclaimed surface. At these locations, there is no visible evidence of soil staining or tailings.
5 - Isolated Surface Staining - Concentric rings of brown, orange, and white staining.
6 - Exposed Carr Fork Tailings - Exposed soils with staining or obvious tailings-like material, visually identified as Carr Fork
tailings.
7 - Exposed IS&R Tailings - Exposed soils with staining or obvious tailings-like material, visually identified as IS&R tailings.
8 - Exposed Process Residues - Locations where smelter residues are present on the surface.
Results of randomly selected OAPI locations within each category — 5-point composite sample collected from 0 to 2 inches depth
for analyses of COCs.
Inert materials, sampling not required.

Contaminant of Concern
Not Applicable
Parts Per Million



Table 5-3. Pine Canyon Conservation Area Weighted Average Concentration of
Contaminants of Concern in Soil

Work Area
WAI
WA2
WA3
WA4
WAS
WA6
WA7

WA8&11
WA9

Lead (mg/kg)
1,317
390

1,013
2,371
1,777
1,079
738
291
533

Arsenic (mg/kg)
113
38
115
369
235
95
71
39
96

mg/kg Milligrams/kilogram
WA Work Area



Table 5-4. Tooele Valley Railroad Grade Range of Concentrations of Contaminants
of Concern in Soil

Section

Town

School

Extension

Value

Max
Min
Max
Min
Max
Min

Lead (mg/kg)

2,889.6
65.8

7,884.8
44.6

33,382.4
75.6

Arsenic (mg/kg)

<132.15
<39.2
490.8
<39.2

2,019.2
<36.6

mg/kg Milligrams/kilogram



Table 7-1. Pine Canyon Conservation Area
Area-Weighted Exposure Point Concentrations for Surface Soil by Work Area

Location

WA1
WA1
WA2
WA2
WAS
WAS
WA4
WA4
WAS
WAS
WA6
WA6
WA7
WA7

WAS / WA1 1
WAS / WA1 1

WA9
WA9
WA10
WA10

All Work Areas
All Work Areas

Medium

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Chemical

Arsenic
Lead

Arsenic
Lead

Arsenic
Lead

Arsenic
Lead

Arsenic
Lead

Arsenic
Lead

Arsenic
Lead

Arsenic
Lead

Arsenic
Lead

Arsenic
Lead

Arsenic
Lead

Non-AOC EPC
(mg/kg)
1.1E+02
9.0E+02
6.0E+01
4.4E+02
2.1E+02
1.4E+03
6.1E+02
1.8E+03
3.8E+02
1.8E+03
1.3E+02
1.1E+03
1.3E+02
6.8E+02
5.7E+01
2.5E+02
1.4E+02
4.5E+02
8.2E+01
5.5E+02
1.7E+02
1.0E+03

AOC EPC
(mg/kg)
9.3E+02
5.3E+03
8.0E+03
5.8E+04
2.3E+03
6.4E+03
9.8E+03
6.2E+03
7.6E+02
7.3E+03
7.3E+02
4.8E+03
1.8E+02
1.4E+03
7.2E+02
2.0E+03
6.0E+02
2.2E+03

N/A
N/A

1.5E+03
5.5E+03

%ofWAthat
is AOC
0.00005
0.00005
0.00079
0.00079
0.19055
0.19055
0.04118
0.04118
0.00731
0.00731
0.04947
0.04947
0.01895
0.01895
0.00945
0.00945
0.00458
0.00458
0.00000
0.00000
0.01938
0.01938

EPC
(mg/kg)
1.1E+02
9.0E+02
6.6E+01
4.9E+02
6.1E+02
2.3E+03
9.9E+02
2.0E+03
3.8E+02
1.8E+03
1.6E+02
1.3E+03
1.3E+02
7.0E+02
6.3E+01
2.7E+02
1.4E+02
4.6E+02
8.2E+01
5.5E+02
1.9E+02
1.1E+03

AOC Area of Concern
EPC Exposure Point Concentration
mg/kg Milligrams/kilogram
N/A Not Applicable
WA Work Area



Table 7-2. Summary of Pine Canyon Conservation Area Sediment Contaminants of Concern and Exposure Point
Concentrations

Location

WAS

WA7

Medium

Sediment

Sediment

Chemical

Arsenic

Arsenic

Detection
Frequency

10/10

81/81

Maximum
Value

5.7E+02

5.3E+02

Maximum
Detection

5.7E+02

5.3E+02

Minimum
Value

2.9E+01

3.7E+00

Geometric
Mean

1.4E+02

4.5E+01

Arithmetic
Mean

2.3E+02

7.8E+01

Standard
Deviation

2.0E+02

9.2E+01

UCL95
LogNorm

8.2E+02

1.0E+02

EPC
(mg/kg)

5.7E+02

1.0E+02

Is UCL 95
Lognorm

<AM?
No

No

AM
EPC
mg/kg
UCL 95 Lognorm
WA

Arithmetic Mean
Exposure Point Concentration
Milligrams/kilogram
Upper 95th percentile confidence limit of the arithmetic mean of a lognormal distribution
Work Area

Note: All units are in mg/kg for values and means.



Table 7-3. Summary of Pine Canyon Conservation Area Surface Water Contaminants of Concern and Exposure Point
Concentrations

Location

WA3

WA7

Medium

Surface
Water

Surface
Water

Chemical

Arsenic

Arsenic

Detection
Frequency

10/10

43/56

Maximum
Value

1.8E-01

1.3E-02

Maximum
Detection

1.8E-01

1.3E-02

Minimum
Value

5.5E-03

1.0E-03

Geometric
Mean

3.5E-02

3.2E-03

Arithmetic
Mean

5.9E-02

4.2E-03

Standard
Deviation

5.5E-02

2.9E-03

UCL95
Lognorm

2.9E-01

5.2E-03

EPC
(mg/l)

1.8E-01

5.2E-03

IsUCLSS
Lognorm

<AM?

No

No

AM
EPC
mg/l
UCL 95 Lognorm
WA

Arithmetic Mean
Exposure Point Concentration
Milligrams/liter
Upper 95th percentile confidence limit of the arithmetic mean of a lognormal distribution
Work Area

Note: All units are in mg/l for values and means.



Table 7-4. Summary of Contaminants of Concern and Exposure Point Concentrations for Surface Soil in Pine Canyon

Location

Current
Residential

Current
Residential
Hypothetical
Residential
Hypothetical
Residential

Medium

Soil

Soil

Soil

Soil

Chemical

Arsenic

Lead

Arsenic

Lead

Detection
Frequency

32/32

32/32

36/36

36/36

Maximum
Value

1.5E+02

1.1E+03

2.0E+02

2.0E+03

Maximum
Detection

1.5E+02

1.1E+03

2.0E+02

2.0E+03

Minimum
Value

3.8E+00

1.2E+01

2.0E+01

1.3E+02

Geometric
Mean

3.9E+01

3.6E+02

6.8E+01

4.7E+02

Arithmetic
Mean

4.7E+01

4.8E+02

8.4E+01

6.2E+02

Standard
Deviation

2.7E+01

2.7E+02

5.5E+01

5.0E+02

UCL9S
Lognorm

6.4E+01

9.0E+02

1.1E+02

8.2E+02

EPC
(mg/kg)

6.4E+01

4.8E+02

1.1E+02

6.2E+02

Is UCL 95
Lognorm
<AM?

No

No

No

No

AM
EPC
mg/kg
UCL 95 Lognorm

Arithmetic Mean
Exposure Point Concentration
Milligrams/kilogram
Upper 95th percentile confidence limit of the arithmetic mean of a lognormal distribution

Note: All units are in mg/kg for values and means.



Table 7-5. Summary of Contaminants of Concern and Exposure Point Concentrations for Dust in Pine Canyon

Location

Current
Residential

Current
Residential

Medium

Oust

Dust

Chemical

Arsenic

Lead

Detection
Frequency

8/8

8/8

Maximum
Value

3.0E+01

3.1E+02

Maximum
Detection

3.0E+01

3.1E+02

Minimum
Value

1.0E+01

9.3E+01

Geometric
Mean

2.0E+01

1.8E+02

Arithmetic
Mean

2.1E+01

1.9E+02

Standard
Deviation

6.4E+00

7.9E+01

UCL95
Lognorm

2.8E+01

2.8E+02

EPC
(mg/kg)

2.8E+01

1.9E+02

lsUCL95
Lognorm

<AM?

No

No

AM
EPC
mg/kg
UCL 95 Lognorm

Arithmetic Mean
Exposure Point Concentration
Milligrams/kilogram
Upper 95th percentile confidence limit of the arithmetic mean of a lognormal distribution

Note: All units are in mg/kg for values and means.



Table 7-6. Summary of Contaminants of Concern and Exposure Point Concentrations for Groundwater

Location
(Well ID)

ISRGW1

ISRGW1B

ISRGW2

ISRGW3A

ISRGW4

ISRGWUSGS

Medium

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Chemical

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Detection
Frequency

4/4

1/1

1/4

0/2

1/3

2/4

Maximum
Value

1.40E-01

1.90E-01

1.40E-03

1.40E-03

2.50E-03

2.50E-03

Maximum
Detection

1.4E-01

1.9E-01

4.2E-04

O.OE+00

2.5E-03

2.5E-03

Minimum
Value

1.3E-01

1.9E-01

4.2E-04

1.0E-03

1.8E-04

5.2E-04

Geometric
Mean

1 4E-01

1.9E-01

9.6E-04

1.2E-03

8.5E-04

1.3E-03

Arithmetic
Mean

1.4E-01

1.9E-01

1.1E-03

1.2E-03

1.4E-03

1.5E-03

Standard
Deviation

5.9E-03

O.OE+00

O.OE+00

2.5E-04

1.2E-03

8.2E-04

UCL95
Norm

1.4E-01

N/A

1.1E-03

2.3E-03

3.3E-03

2.4E-03

UCL95
Log norm

1.4E-01

N/A

3.3E-03

2.4E-03

5.7E+05

6.3E-03

EPC
(mg/l)

1.4E-01

1.9E-01

4 2E-04

1.2E-03

2.5E-03

2.5E-03

lsUCL95
Lognorm

<AM?

No

N/A

No

No

No

No

AM
EPC
mg/l
N/A
UCL 95 Lognorm

Arithmetic Mean
Exposure Point Concentration
Milligrams/liter
Not Applicable
Upper 95th percentile confidence limit of the arithmetic mean of a lognormal distribution

Note: All units are in mg/l for values and means.



Table 7-7. Cancer and Non-Cancer Toxicity Data Summary

coc

Arsenic

Oral

oRfD
(mg/kg/day)

0.0003

Source

I

Cancer
WOE

A

oSF
(mg/kg/day)-

1

1.5

Source

I

Inhalation

iRfD
(mg/kg/day) Source

Cancer
WOE

iSF
(mg/kg/day)-

1

15.1

Source

I

Sources: I = IRIS; H = HEAST; A = HEAST Alternate

COC Contaminant of Concern
HEAST Health Effects Assessment Summary Tables
iRfD Inhalation Reference Dose (non-cancer)
IRIS Integrated Risk Information System
iSF Inhalation Slope Factor (cancer)
oRfD Oral Reference Dose (non-cancer)
oSF Oral Slope Factor (cancer)
WOE Weight of Evidence



Table 7-8. Site-Wide Risk Characterization Summary - Worker

Part A. Cancer Risk

Work Area

WAI

WA2

WA3

WA4

WAS

WA6

WA7

W A 8 / W A I 1

WA9

All Work Areas

Estimated Excess Cancer Cases per 1 ,000,000 People (a)

Ingeslion of Surface
Soil

CTE

0.3

0.2

2

2

0.9

0.4

0.3

0.2

0.3

0.5

RME

3

2

20

30

10

4

3

2

4

5

Inhalation of
Airborne Paniculate

Matter (PM 10)

CTE

0.004

0.002

0.03

0.03

0.01

0.005

0.004

0.002

0.004

0.006

RME

0.02

0.01

0.2

0.2

0.08

0.03

0.03

0.01

0.03

0.04

Incidental Ingeslion
of Surface Water

CTE

-

--

0.03

-

--

--

0.0008

-

-

0.03

RME

--

-

3

-

--

-

O.I

--

--

3

Incidental Ingestion
of Sediment

CTE

-

-

0.3

--

-

--

0.05

-

0.3

RME

--

3

--

-

0.5

-

3

Sum of Risks Across
All Exposure

Pathways

CTE

0.3

0.2

2

2

1

0.4

0.4

0.2

0.3

0.5

RME

3

2

20

30

10

4

4

2

4

5

(a) Values less than or equal to 100 are usually considered acceptable by USEPA.
For surface water and sediment, the site-wide risks are based on the maximum risk across the two exposure areas.
- = no surface water or sediment source present in this Work Area.
CTE = Central Tendency Exposure
RME = Reasonable Maximum Exposure

Part B. Non-Cancer Health Risk

Work Area

WAI

WA2

WA3

WA4

WAS

WA6

WA7

WAS / W A I I

WA9

All Work Areas

Hazard Index (a)

Ingestion of Surface
Soil

CTE

0.01

0.01

0.09

0.07

0.04

0.02

0.01

<0.01

0.01

0.02

RME

0.05

0.04

0.4

0.3

0.1

0.06

0.06

0.03

0.04

0.07

Inhalation of
Airborne Paniculate

Matter (PM10)

CTE

<O.OI

<0.01

<0.01

<0.01

<0.01

<O.OI

<0.01

<O.OI

<0.01

<0.01

RME

<0.01

<0.01

<0.01

<0.01

<0.01

<O.OI

<0.01

<O.OI

<O.OI

<O.OI

Incidental Ingestion
of Surface Water

CTE

--

-

<0.01

-
--
-

<0.0!

-

-

<0.01

RME

-

--

0.03

-

--

-

<0.01

--
-

0.03

Incidental Ingcstion
of Sediment

CTE

--

<0.01

--

-

--

<0.01

-
--

<O.OI

RME

--

--

002

--

--

-

<O.OI

--
-

0.02

Sum of Risks Across
All Exposure

Pathways

CTE

0.01

0.01

O.I

0.07

0.04

0.02

0.02

<O.OI

0.01

0.02

RME

0.05

0.04

0.4

0.3

O.I

0.06

0.06

0.03

0.04

0.07

(a) Values less than or equal to 1 arc considered acceptable.
— = no surface water or sediment source present in this Work Area.
CTE = Central Tendency Exposure
RME = Reasonable Maximum Exposure

PartC. Lead Risks

Work Area

WAI
WA2
WA3
WA4
WAS
WA6
WA7

W A 8 / W A 1 1
WA9

All Work Areas

P10 Value for Fetus
(a)

<0. l%
<0.\%
<0. l%
<0.\%
<0 . l%
<0.l%
<0.1%
<0. l%
<0.1%
<0.1%

(a) PIO = Probability of exceeding a blood lead concentration of 10 ug/dl
Values of PIO less than or equal to 5% are considered acceptable.



Table 7-9. Site-Wide Risk Characterization Summary - Recreational Visitor
Part A. Cancer Risk

Work Area

WAI

WA2

WA3

WA4

WAS

WA6

WA7

WAS/ WAI 1

WA9

All Work Areas

Estimaled Excess Cancer Cases per 1 ,000,000 People

Ingestion of Surface
Soil

CTE | RME

0.8

0.5

4

7

3

1

0.9

0.4

1

1

10

7

70

100

40

20

10

7

20

20

Inhalation of
Airborne Paniculate

Matter (PM 10)

CTE

0.006

0.003

0.04

0.04

0.02

0.008

0.006

0.003

0.006

0.01

RME

0.09

0.06

0.7

0.7

0.3

0.1

0.1

0.05

0.1

0.2

Incidental Ingestion
of Surface Water

CTE

--

-

0.03

-

--

-

0.0009

--

-

0.03

RME

-

-

4

-

--

-

0.1

-

--

4

a)

Incidental Ingestion
ofSedimem

CTE | RME

-

-

0.3

-

-

-

0.05

-

-

0.3

--

--

3

-

-

-

0.6

--

--

3

Sum of Risks Across
All Exposure

Pathways

CTE

0.8

0.5

5

7

3

1

0.9

0.4

1

1

RME

10

7

80

100

40

20

20

7

20

20

(a) Values less than or equal to 100 are usually considered acceptable by USEPA.
Risk estimates represent 12 month exposure scenario.
For surface water and sediment, the site-wide risks are based on the maximum risk across the two exposure areas.
— = no surface water or sediment source present in this Work Area.
CTE = Central Tendency Exposure
RME = Reasonable Maximum Exposure

PartB. Non-Cancer Health Risk

Work Area

WAI

WA2

WA3

WA4

WA5

WA6

WA7

WAS/ WAI 1

WA9

All Work Areas

Hazard Index (a)

Ingestion of Surface
Soil

CTE | RME

0.03

0.02

0.2

0.1

0.08

0.03

0.03

0.01

0.02

0.04

O.I

0.1

0.9

0.7

0.4

0.2

0.2

0.07

O.I

0.2

Inhalation of
Airborne Paniculate

Matter (PM 10)

CTE

<0.01

<0.01

<0.01

<O.OI

<O.OI

<0.01

<O.OI

<0.01

<O.OI

<0.01

RME

<0.01

<0.01

<O.OI

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<O.OI

Incidental Ingestion
of Surface Water

CTE

--

<O.OI

-

-

--

<0.01

-

RME

-

-

0.02

-

-

-

<0.01

-
-

<O.OI | 0.02

Incidental Ingestion
of Sediment

CTE

-

-

<O.OI

-

-

-

<0.01

-
-

<0.01

RME

-

--

0.02

-

-

-

<O.OI

-
-

0.02

Sum of Risks Across
All Exposure

Pathways

CTE

0.03

0.02

0.2

0.1

0.08

0.03

0.03

0.01

0.02

0.04

RME

0.1

0.1

1

0.7

0.4

0.2

0.2

0.07

0.1

0.2

(a) Values less than or equal to I are considered acceptable.
- = no surface water or sediment source present in this Work Area.
CTE = Central Tendency Exposure
RME = Reasonable Maximum Exposure

PartC. Lead Risks

Work Area

WAI

WA2

WA3
WA4
WAS
WA6

WA7
WAS/ WAI 1

WA9

All Work Areas

PIO Value (a)

Fetus
<0.1%

<0.1%

<0.l%
<0.l%
<0.l%
<0.l%

<0.1%
<0.1%

<0.l%

<0.l%

Child
1%

0.5%

4%
3%
3%
2%

0.8%

0.3%

0.5%

1%

(a) P10= Probability of exceeding a blood lead concentration of 10 ug/dl
Values of PIO less than or equal to 5% are considered acceptable.



Table 7-10. Site-Wide Risk Characterization Summary - Resident

Part A. Cancer Risk

Exposure Scenario

Current residential

Hypothetical future
residential

Estimated Excess Cancer Cases per 1,000,000 People (a)

Ingestion of Surface
Soil and Indoor

Dust

CTE

4

6

RME

30

60

Inhalation of
Airborne Particulate

Matter (PM 10)

CTE

0.04

0.06

RME

0.4

0.6

Sum of Risks
Across Soil, Dust,

and Air

CTE

4

6

RME

30

60

Ingestion of Groundwater

CTE

--

1

600

RME

--

9

4,000

(b)

(c)

(d)

Sum of Risks Across
All Exposure

Pathways Including
Groundwater

CTE

--

7

600

RME

--

70

4,000

(a) Values less than or equal to 100 are usually considered acceptable by EPA. Values above 100 are shaded.
(b) Groundwater is not currently used for drinking
(c) If groundwater currently beneath the current residential area were used for drinking
(d) If groundwater closer to the site were used for drinking.

CTE = Centra! Tendency Exposure
RME = Reasonable Maximum Exposure

Part B. Non-Cancer Health Risk

Exposure Scenario

Current residential

Hypothetical future
residential

Hazard Index (a)

Ingestion of Surface
Soil and Indoor Dust

CTE

0.2

0.2

RME

0.4

0.5

Inhalation of
Airborne Particulate

Matter (PM 10)

CTE

<0.01

<0.01

RME

<O.OI

<O.OI

Sum of Risks Across
Soil, Dust, and Air

CTE

0.2

0.2

RME

0.4

0.5

Ingestion of Groundwater

CTE RME

--

0.6

10

--

1

20

(b)

(c)

(d)

Sum of Risks Across
All Exposure

Pathways Including
Groundwater

CTE RME

0.8

10

2

20

(a) Values less than or equal to 1 are considered acceptable. Values above 1 are shaded.
(b) Groundwater is not currently used for drinking
(c) If groundwater currently beneath the current residential area were used for drinking
(d) If groundwater closer to the site were used for drinking.

CTE = Central Tendency Exposure
RME = Reasonable Maximum Exposure

PartC. Lead Risks

Exposure Location

Residence #1

Residence #2

Residence #3

Residence #4

Residence #5

Residence #6

Residence #7

Residence #8

Hypothetical future

P 10 Value (a)

Fetus (Pregnant
Resident)
<0.l%

<0.1%

<0.1%

<0.1%

<0.1%

<0.l%

<0.1%

<0.1%

<0.1%

Child

<0.1

0.4%

4%

1%

5%

0.1%

8%

0.2%

6%
(a) P10 = Probability of exceeding a blood lead concentration of 10 ug/dl
Values of P10 less than or equal to 5% are considered acceptable.



Table 7-11. Sum of Estimated Risks for a Receptor Exposed Both On-Site and Off-Site

Scenario A: Resident who is also a Recreational Visitor

R.eceptor

Recreational Visitor

Current Resident

Sum (c)

Non-Cancer (a)

CTE

0.04

0.2

0.2

RME

0.2

0.4

0.6

Cancer (cases per
1, 000,000) (b)

CTE

1

4

5

RME

20

40

60

Scenario B: Resident who is also a Worker

Receptor

Worker

Current Resident

Sum (c)

Non-Cancer (a)

CTE

0.02

0.2

0.2

RME

0.07

0.4

0.5

Cancer (cases per
1 ,000,000) (b)

CTE

0.5

4

4

RME

5

40

40

Current resident risk estimates do not include groundwater ingestion pathway.
(a) Values less than or equal to 1 are considered acceptable.
(b) Values less than or equal to 100 are usually considered acceptable by EPA.
(c) The sum may not equal the total due to rounding.

CTE Central Tendency Exposure
RME Reasonable Maximum Exposure



Table 7-12. Human Health Cleanup Levels

Receptor

Resident

Visitor

Worker

Chronic Risk Based
Concentration

(mg/kg)
Lead

Child: 577
Adult: 3,717
Child: 2,231
Adult: 31,218

24,350

Arsenic
202

897

3,836

Acute Risk Based
Concentration

(mg/kg)
Lead

14,850

Arsenic

4,545

Cleanup Level
(mg/kg)

Lead
580W

2,23 1(J)

8,000(4)

Arsenic
100W

900(J)

900(4)

(1) Assuming an excess cancer risk of 1 in 10,000
(2) Pine Canyon and Tooele Valley Railroad Town and School Sections

(weighted average)
(3) TVRR Extension Section (weighted average)
(4) Pine Canyon Conservation Area (not-to-exceed value)

mg/kg Milligrams/kilogram

Note: Cleanup levels for the undeveloped areas of Pine Canyon that may pose a risk to the recreational visitor are 2,200
mg/kg for lead and 900 mg/kg for arsenic.



Table 7-13. Ecological Toxicity Data

COPC

Arsenic

Lead

Toxicity Reference Values (mg/kg BW/day)
Mammals

NOAEL

0.32

LOAEL

4.7

TRV°

1.2

4.70

Source

2

1

Birds

NOAEL

5.5

LOAEL

22

TRVa

I I

1.63

Source

2

1

Source:
1 -- USEPA Eco-SSL
2 — Engineering Field Activity West

a The TRY used to calculate HQs is equal to the Eco-SSL TRV or is the geometric mean of the NOAEL and
LOAEL.

BW Body Weight
LOAEL Lowest Observed Adverse Effects Level
mg milligram
NOAEL No Observed Adverse Effects Level
kg kilogram
HQ Hazard Quotient
SSL Soil Screening Level
TRV Toxicity Reference Value



Table 7-14. Weight of Evidence Summary for Ecological Receptors

Receptor

Aquatic Receptors

Terrestrial Plants

Terrestrial
Invertebrates &
Soil Organisms

Wildlife with
Large Home

Ranges

Wildlife with
Small/Medium
Home Ranges

Weight of Evidence Conclusion

Risks of population-level effects to benthic organisms
in Pine Creek are minimal.

Run-off ponds are likely to be toxic to benthic
invertebrates, but impacts from the ponds are not
expected to alter the overall aquatic community health
when evaluated on a site-wide basis.

Metals in soils from non-areas of concern (non-
AOCs) are likely contributing to a decrease in plant
community health at the site. However, the magnitude
of the effect compared to other factors that influence
plant community status is likely to be relatively low.
Metals in soils are severely impacting plants in many
area of concern (AOC) locations.
Communities may be slightly impacted in non-AOCs
and severely impacted in areas of concern (AOCs)
due to metals in soil.

Wildlife populations with large home ranges are not
likely to be adversely impacted by ingestion of metals
in contaminated media at the IS&R Site.

Wildlife populations with small/medium home ranges
are likely to be adversely impacted by ingestion of
metals in sediment/soil and terrestrial food web items
both from non-AOCs and AOCs.

Confidence in
Conclusion

Moderate to high

Low to Moderate

Moderate

Moderate

Low

Moderate

Low



Table 10-1. Comparative Analysis of Alternatives, Soil

Remedial Actions Previously Implemented
Pine Canyon Conservation Area

Removal Action
Soil Cap in-place and Revegetate Surface

(CERCLA-08-2006-0010)

Lincoln Township Removal Action
Soil Excavation Backfill and Restore

(CERCLA-08-2004-0016)

Tooele Valley Railroad Soil Removal Action
Soil Removal/Backfill or Capping

(CERCLA-08-2005-0001)

Management Alternatives

Option 1 No Further Remedial Action
Option 2 Monitoring and Institutional

Controls

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
Direct contact/soil
ingestion and inhalation

This action reduced exposure by the placement of
a clean soil cap and installation of water control
features to contain COCs and reduce exposure to
a level below a level of concern for human health.

This action protects human health by reducing
exposure to impacted soils at residential
properties. This action removed or capped the
source of the COCs to below cleanup levels.

This action protects human health by reducing
exposure to impacted soils at residential
properties. This action removed or capped the
source of the COCs to below cleanup levels.

In the unlikely event of remedial feature damage,
this option does not prevent future inhalation,
ingestion or direct contact with waste left in place.

In the unlikely event of remedial feature damage,
this option does prevent future potential for
inhalation, ingestion or direct contact with waste
left in place.

COMPLIANCE WITH ARARs
Contaminant-specific

Location-specific

Action-specific

Work was planned and performed to meet site-
specific management goals and cleanup levels.
Borrow material was tested to ensure that soil
meets chemical specific requirements of the Site
and physical properties conductive to use as a
growth media.

Location-specific ARARs regarding siting,
endangered species, wetlands, and historic
preservation were identified and maintained. The
remedial action was conducted in accordance with
these ARARs.

This action met action-specific ARARs, including
air emission limitations. Water was used to keep
dust down and dust emissions were monitored to
document compliance with fugitive dust ARARs.

Excavation and on-site disposal activities were
conducted in a manner designed to ensure that
fugitive dust ARARs were met.

Location-specific ARARs regarding siting,
endangered species, wetlands, and historic
preservation were identified and maintained. The
remedial action was conducted in accordance with
these ARARs.

This action met action-specific ARARs, including
air emission limitations. Water was used to keep
dust down and dust emissions were monitored to
document compliance with fugitive dust ARARs.

Capping, excavation, and on-site disposal
activities were conducted in a manner designed to
ensure that fugitive dust ARARs were met.

Location-specific ARARs regarding siting,
endangered species, wetlands, and historic
preservation were identified and maintained. The
remedial action was conducted in accordance with
these ARARs.

This action met action-specific ARARs, including
air emission limitations. Water was used to keep
dust down and dust emissions were monitored to
document compliance with fugitive dust ARARs.

There is no mechanism for achieving ARARs in
the future under this option beyond those already
achieved as part of the conservation easement.

There is no mechanism for achieving ARARs in
the future under this option beyond those already
achieved as part of the conservation easement.

There is no mechanism for achieving ARARs in
the future under this option beyond those already
achieved as part of the conservation easement.

Institutional controls would be implemented to
protect the integrity of the remedial actions.

Location-specific ARARs regarding siting,
endangered species, wetlands, and historic
preservation have been identified. The remedial
action is expected to comply with these ARARs.

Institutional Controls are expected to meet action-
specific ARARs, including air emission limitations.
Water would be used to keep dust down and dust
emissions would be monitored to document
compliance with fugitive dust ARARs.

LONG-TERM EFFECTIVENESS AND PERMANENCE
Magnitude of residual
risk

Adequacy and
reliability
of controls

This action provided long-term effectiveness
because the COG impacted soil was contained by
a clean soil cap Control berms, ponds and
channels direct storm water away from or control
water on the reclaimed surface.

The long-range use for the site continues to be
managed through institutional controls, primarily
the conservation easement now in force.

This action provided long-term effectiveness by
removing impacted soil to a sufficient depth and
backfilling the excavated area with clean material.
This action reduced the risk of future exposure to
remaining waste left in place.

Institutional controls that require remaining
impacted soils be addressed prior to future
development will insure protection of human
health and the environment. Restoration of
landscaped surfaces will protect the remedy from
wind and water erosion.

This action provided long-term effectiveness by
capping or removing impacted soils to a sufficient
depth and backfilling the excavated area with
clean material. This action reduced the risk of
future exposure to remaining waste left in place.

Institutional controls that require remaining
impacted soils be addressed prior to future
development will insure protection of human
health and the environment. Restoration of
landscaped surfaces will protect the remedy from
wind and water erosion.

This option does not address residual risks
beyond those already achieved as part of the
conservation easement.

This option does not minimize exposure beyond
those already achieved as part of the conservation
easement.

This option provides long-term effectiveness
because the COC impacted soil was either
removed or is contained by a clean soil cap.
Control berms, ponds and channels would direct
storm water away from or control water on the
reclaimed surface.

The long-range use for the site would continue to
be managed through institutional controls,
primarily the conservation easement now in force
and other similar agreements made with property
owners or county at other site locations.

REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT ;
Treatment processes
used and materials
treated

No treatment was proposed under this action;
protection was achieved through in situ
containment of waste materials with a clean soil
cap.

No treatment was completed under this action;
protection was achieved through excavation and
removal of impacted soils followed by backfilling
with clean soils and consolidation of soils in a
repository with an engineered cover.

No treatment was completed under this action;
protection was achieved through capping or
excavation and removal of impacted soils followed
by backfilling with clean soils and consolidation of
soils in a repository with an engineered cover.

None No treatment is proposed under this option;
protection is achieved through previously
excavating waste materials or by in situ
containment of waste materials with a clean soil
cap.

Table 10-1.
Comparative Analysis of

Alternatives, Soil



Table 10-1. Comparative Analysis of Alternatives, Soil (continued)

Remedial Actions Previously Implemented
Pine Canyon Conservation Area

Removal Action
Soil Cap in-place and Revegetate Surface

(CERCLA-08-2006-0010)

Lincoln
Township

Soil Excavation/Backfill and Restore
(CERCLA-08-2004-0016)

Tooele Valley
Railroad

Soil Removal/Backfill or Capping
(CERCLA-08-2005-0001)

Management Alternatives

Option 1 No Further Remedial Action
Option 2 Monitoring and Institutional

Controls

SHORT-TERM EFhbCITVENESS
Impacts on community
during remedial action

Impacts on workers
during remedial action

Time until remedial
objectives are achieved

Environmental impacts

There was the potential for increased exposure to
dust containing COCs and increased localized
truck traffic. Temporary fencing and maintenance
of zones of no public access were required. Dust
mitigation measures such as watering and
modifying remedial activities during windy periods
were implemented. A traffic control plan was
developed and followed which addressed the
increased truck traffic risks.

Worker protection was achieved through the
implementation of the site-specific safety and
health plan.

Exposure risks associated with COCs were
reduced to acceptable levels immediately upon
completion of the work.

Erosion control measures were implemented,
reducing surface run-on/run-off impacts during
construction until vegetation was re-established.

There was the potential for increased exposure to
dust containing COCs and increased localized
truck traffic. Temporary fencing and maintenance
of zones of no public access were required. Dust
mitigation measures such as watering and
modifying remedial activities during windy periods
were implemented. A traffic control plan was
developed and followed which addressed the
increased truck traffic risks.

Worker protection was achieved through the
implementation of the site-specific safety and
health plan.

Exposure risks associated with COCs were
reduced to acceptable levels immediately upon
completion of the work.

Erosion control measures were implemented,
reducing surface run-on/run-off impacts during
construction until vegetation was re-established.

There was the potential for increased exposure to
dust containing COCs and increased localized
truck traffic. Temporary fencing and maintenance
of zones of no public access were required. Dust
mitigation measures such as watering and
modifying remedial activities during windy periods
were implemented. A traffic control plan was
developed and followed which addressed the
increased truck traffic risks.

Worker protection was achieved through the
implementation of the site-specific safety and
health plan.

Exposure risks associated with COCs were
reduced to acceptable levels immediately upon
completion of the work.

Erosion control measures were implemented,
reducing surface run-on/run-off impacts during
construction until vegetation was re-established.

No remedial actions are proposed under this
option; therefore, there would be no short-term
impacts on the community.

No remedial actions are proposed under this
option; therefore, there would be no short-term
impacts on the workers.

Remedial action objectives would be met.

Environmental impacts would not change.

No remedial actions are proposed under this
option; therefore, there would be no short-term
impacts on the community.

No remedial actions are proposed under this
option; therefore, there would be no short-term
impacts on the workers.

Remedial action objectives would be met.

Environmental impacts would not change.

IMPLEMENTABILITY
Ability to construct and
operate

Availability of services
and material

Ability to obtain
approvals and
coordination with other
agencies

This action was feasible to implement because
earthwork construction was a common remedial
action for removal of contaminated soils.

The backfill source was adequate and was
located in close proximity to the site.

Work was coordinated with local jurisdictions;
however, local permits were not required.

This action was feasible to implement because
excavation was a common remedial action for
removal of contaminated soils.

The backfill source was adequate and was
located in close proximity to the site.

Work was coordinated with local jurisdictions;
however, local permits were not required.

This action was feasible to implement because
excavation and capping were common remedial
actions for remediating contaminated soils.

The backfill source was adequate and was
located in close proximity to the site.

Work was coordinated with local jurisdictions;
however, local permits were not required.

There are no remedial actions to implement under
this option.

There are no remedial actions to implement under
this option.

There are no remedial actions to implement under
this option.

This option requires reliable entities to monitor
and maintain the reclaimed features.

There are no planned remedial actions. Large
remedial actions are not expected.

Work would be coordinated with the Division of
Natural Resources.

COST

Capital costs

Operating and
maintenance costs

Present worth costs

N/A
N/A

N/A

N/A
N/A

N/A

N/A
N/A

N/A

None

None

None

None.

$25,000-100,000 per year

$0.4-$1 .5 million (over 30 years)

COCs Contaminants of Concern
N/A Not Applicable

Table 10-1.
Comparative Analysis of

Alternatives, Soil
(continued)



Table 10-2. Chemical-Specific ARARs

Action Citation Criteria | ARAR Determination Prerequisite Comments

FEDERAL:
O&M Activities

O&M Activities

O&M Activities

O&M Activities

40 CFR Part 261

40 CFR Part 268

CWA Federal Water Quality
Standards

40 CFR Part 1 31 , per 33 USC
1314
Revised Interim Soil Lead Guidance for
CERCLA sites and RCRA Corrective
Action facilities, EPA/540/F-94/043,
OSWER 9355 4-12 (August 1994)

Criteria for Identification and Listing of
Hazardous Waste

Land Disposal Restrictions

Sets criteria for surface water quality
based on toxicity to human health and
aquatic life

Establishes streamlined approach for
determining protective levels for lead in
soil at CERCLA sites and RCRA
facilities that are subject to corrective
action under RCRA section 3004(u) or
3008 (h)

APPLICABLE ONLY IF ANY HAZARDOUS WASTE IS
GENERATED; MAY BE RELEVANT AND APPROPRIATE IN
OTHER INSTANCES.

APPLICABLE ONI Y IF ANY HAZARDOUS WASTE IS
GENERATED; MAY BE RELEVANT AND APPROPRIATE IN
OTHER INSTANCES.

RELEVANT AND APPROPRIATE IF ACTIONS TAKE PLACE
IN OR NEAR SURFACE WATER CHANNELS

TO BE CONSIDERED

Generation of hazardous wastes

Generation of hazardous wastes

Waters of the State

Lead in soil

Any hazardous wastes generated during the remedial actions will be managed in
accordance with these requirements. Treatment of any such wastes may be
necessary prior to land disposal.

Appropriate measures should be taken to protect Pine Canyon stream.

Considered in setting PRG for soil lead.

STATE:
O&M Activities

O&M Activities

Protection of Surface
Water

Protection of Surface
Water

Protection of Surface
Water

Groundwater
Protection

Groundwater
Protection

O&M Activities

O&M Activities

UAC R31 5-2-1

UACR315-13

UAC R317-2

UAC R31 7-2-3

UAC R 31 7-1 -2

UAC R31 7-6-1 through 6-5

UAC R31 5-8-6

UAC R307-201-1(1)

UAC R307-205

Identification and Listing of Hazardous
Waste

Land Disposal Requirements

Standards of Quality for Waters of the
State

Antidegradation Rule

Provides general requirements
prohibiting water pollution and requiring
compliance with water quality standards
Ground Water Quality Protection Rule

Ground Water Quality Protection Rule

Emission Standards-Visible Emissions

Emission Standards: Fugitive
Emissions and hugitive Dust

APPLICABLE ONLY IF ANY HAZARDOUS WASTE IS
GENERATED; MAY BE RELEVANT AND APPROPRIATE IN
OTHER INSTANCES.

APPLICABLE ONLY IF ANY HAZARDOUS WASTE IS
GENERATED; MAY BE RELEVANT AND APPROPRIATE IN
OTHER INSTANCES.

APPLICABLE TO ALL WATERS OF THE STATE

APPLICABLE

APPLICABLE

APPLICABLE

APPLICABLE IF HAZARDOUS WASTE IS GENERATED AND
MANAGED ON-SITE; OTHERWISE THE RULE IS RELEVANT
AND APPROPRIATE
APPLICABLE

APPLICABLE

Generation of hazardous
wastes

Generation of hazardous
wastes

Waters of the State

Waters of the State

Discharge of wastewater or
deposition of wastes or other
substances in waters of the State
Discharge or potential discharge
into groundwater

Discharge or potential discharge
into groundwater

Emissions from equipment

Emissions from disturbed
surface areas

Wastes generated during the remedial actions will be identified and listed as
hazardous wastes, as appropriate.

Any hazardous wastes generated during the remedial actions will be managed in
accordance with these requirements. Treatment of any such wastes may be
necessary prior to land disposal.

Operation and maintenance are not expected to cause visible emissions in excess
of 20 percent opacity.

Fugitive dust will be controlled during construction activities.

ARAR Applicable or Relevant and Appropriate Requirement OSWER
CERCLA Comprehensive Environmental, Response, Compensation, and Liability Act PRG
CFR Code of Federal Regulations RCRA
CWA Clean Water Act UAC
O&M Operation and Maintenance USC

Office of Solid Waste and Emergency Response (EPA)
Preliminary Remediation Goal
Resource Conservation and Recovery Act
Utah Administrative Code
United States Code

Table 10-2
Chemical-Specific ARARs



Table 10-3. Action-Specific ARARs

Action Citation Criteria ARAR Determination Prerequisite Comments
FEDERAL:
O&M Activities - Hazardous
Waste Generator and
Transporter Requirement

O&M Activities - Hazardous
Waste Landfill Requirement

O&M Auivi'neb - Solid or
Hazardous Waste Remediation

40 CFR Parts 262 and 263

40 CFR 264 110-120
40 CFR 264. 310

40 CFR 264.554

Requirements for hazardous waste
generators and for hazardous waste
transporters

Requirements for closure and post closure

Regulations to protect huTian health and
the environment through the use of liners,
covers and run-off/run-on controls for
staging piles.

APPLICABLE IF HAZARDOUS WASTE IS GENERATED AND RELEVANT
AND APPROPRIATE WHEN WASTES ARE CLOSED IN PLACE OR
CONSOLIDATED WITHIN AN AREA OF CONTAMINATION

APPLICABLE IF HAZARDOUS WASTE IS GENERATED AND RELEVANT
AND APPROPRIATE WHEN WASTES ARE CLOSED IN PLACE OR
CONSOLIDATED WITHIN AN AREA OF CONTAMINATION

RELEVANT AND APPROPRIATE

Generation and/or transportation of
hazardous waste

Presence of contaminated soils
Management of hazardous waste

Management of remediation waste

STATE:
O&M Activities

O&M Activities

O&M Activities

O&M Activities

O&M Activities

O&M Activities

O&M Activities -
Hazardous Waste
Landfill Requirement

UAC R315-1

UACR315-6

UACR315-8-14

UAC R315-101

UAC R317-8

UAC R307-205

UAC R31 5-8-7

Solid and hazardous waste definitions and
references

Regulations for transportation of
hazardous waste

Rule for hazardous waste landfills

Allows closure of facilities to risk-based
standards.

Requirement of SWPPP in compliance
with UPDES

Regulations for air quality with respect to
fugitive emission and fugitive dust.

Requirements for closure and post closure

APPLICABLE WHEN HAZARDOUS WASTE IS GENERATED AND
RELEVANT AND APPROPRIATE WHEN WASTES ARE CLOSED IN PLACE
OR CONSOLIDATED WITHIN AN AREA OF
CONTAMINATION

APPLICABLE IF HAZARDOUS WASTE IS GENERATED AND RELEVANT
AND APPROPRIATE WHEN WASTES ARE CLOSED IN PLACE OR
CONSOLIDATED WITHIN AN AREA OF CONTAMINATION

RELEVANT AND APPROPRIATE

RELEVANT AND APPROPRIATE

APPLICABLE

APPLICABLE IF HAZARDOUS WASTE IS GENERATED AND RELEVANT
AND APPROPRIATE WHEN WASTES ARE CLOSED IN PLACE OR
CONSOLIDATED WITHIN AN AREA OF CONTAMINATION

APPLICABLE IF HAZARDOUS WASTE IS GENERATED AND RELEVANT
AND APPROPRIATE WHEN WASTES ARE CLOSED IN PLACE OR
CONSOLIDATED WITHIN AN AREA OF CONTAMINATION

Generation, transportation, storage,
or disposal of waste

Transportation of hazardous waste

Landfill closure of waste material

Closure

Preparation of SWPPP

Generation, transportation, storage,
or disposal of waste

Presence of contaminated soils.
Management of hazardous waste

All activities associated with transporting any hazardous waste will comply with this regulation.

Appropriate site management, such as corrective action, post closure care, and institutional controls
is required based on identified level of risk Risk levels identified in EPA's Human Health Risk
Assessment meet the substantive requirements of R315-101.

Any construction activities related to O&M must address UPDES storm water requirements either
through compliance with the standard as an ARAR or through compliance with the UPDES General
Construction Storm Water Permit.

The implementation of monitoring and institutional controls will ensure on-going compliance with
closure requirements for this site.

Excavated soils from properties undergoing development in the Pine Canyon area may be accepted
for burial in tha on-site repository in the Pine Canyon Conservation Area as part of O&M. This activity
constitutes landfill closure of waste materials consolidated within an area of contamination and must
comply with UAC R31 5-8-7 and UAC R315-8-14 as relevant and appropriate requirements.

STATE:
O&M Activities -
Hazardous Waste
Generator
Requirement
Solid Waste
Remediation

O&M Activities

UAC R315-5

UACR315-2

UAC R307-205

Requirements for hazardous waste
generators

Regulates classification and disposal of
solid waste.

Regulates fugitive dust during construction
activity.

APPLICABLE IF HAZARDOUS WASTE IS GENERATED AND RELEVANT
AND APPROPRIATE WHEN WASTES ARE CLOSED IN PLACE OR
CONSOLIDATED WITHIN AN AREA OF CONTAMINATION

APPLICABLE IF HAZARDOUS WASTE IS GENERATED AND RELEVANT
AND APPROPRIATE WHEN WASTES ARE CLOSED IN PLACE OR
CONSOLIDATED WITHIN AN AREA OF CONTAMINATION

APPLICABLE

Generation of hazardous waste

Generation or management of solid
waste

Construction activity

ARAR Applicable or Relevant and Appropriate Requirement
CERCLA Comprehensive Environmental, Response, Compensation, and Liability Act
CFR Code of Federal Regulations
CWA Clean Water Act
O&M Operation and Maintenance

OSWER Office of Solid Waste and Emergency Response (EPA)
RCRA Resource Conservation and Recovery Act
SWPPP Storm Water Pollution Prevention Plan
UAC Utah Administrative Code
UPDES Utah Pollutant Discharge Elimination System
USC United States Code

Table 10-3.
Action-Specific ARARs



Table 10-4. Location-Specific ARARs

Action Citation Criteria
ARAR

Determination Prerequisite Comments

FEDERAL:
O&M Activities

O&M Activities

Protection of Surface
Water

O&M Activities

O&M Activities

O&M Activities

36 CFR Part 800 16 USC § 470-1 16
USC§ 470a

16 IJSC §469a-l

40 CFR Part 230 33 CFR Part 328
Executive Order 1 1990

Endangered Species Act, 16 USC §§
1531-1544, 50 CFR Parts 17, 402, 40
CFR § 6.302(h)

Bald and Golden Eagles Protection
Act, 16USC§§668,et, seq.

Migratory Bird Treaty Act 16 USC §§
703 & 707

Historic project owned or controlled by federal agency.

Cultural Resources

Wetlands

Protects endangered and threatened species and preserves their habitats,
including any modification to critical habitats. Requires coordination with
federal agencies for mitigation of impacts.

Prohibits the taking, possession, sale, purchase, barter, transport,
export/import at any time or in any manner, any bald (American) or any
golden eagle, alive or dead, or any part, nest, or egg; established civil and
criminal penalties (where "take" has been construed to affect habitat as well
as physical possession of the eagles).
Establishes federal responsibility for the protection of international migratory
bird resources from pursuit, hunt, take, capture or kill from hunters and
poachers.

APPLICABLE

APPLICABLE

APPLICABLE

APPLICABLE

APPLICABLE

APPLICABLE

Presence of historically
significant structures,
features, or sites

Presence of historical or
archeological sites

Presence of wetlands

Existence of endangered
species

Existence of eagles

Existence of migratory birds

If properties eligible for listing on the National Register of Historic Places are
identified, then measures will be taken to preserve historic properties and minimize
harm as appropriate.
If any operation and maintenance activity will cause irreparable loss or destruction
of significant cultural resources, data recovery and preservation activities will be
conducted in accordance with these requirements.

No wetlands have been identified on site and it is not anticipated that the remedy
will have any detrimental effect on water ways. Therefore aside from continued
consultation with the USFWS during the operation ad maintenance activities, it is
anticipated that no further action will be required for compliance with these
requirements.
Biological assessment conducted as part of Rl in conjunction with USFW
determined no endangered and threatened species currently reside on site.

Biological assessment conducted as part of Rl in conjunction with USFW
determined no eagles currently reside on site.

It is not anticipated that the remedy will affect any migratory species. Therefore
aside from continued consultation with the USFWS during the operation ad
maintenance activities, it is anticipated that no further action will be required for
compliance with these requirements.

STATE:
O&M Activities

O&M Activities

O&M Activities

UAC Title 9, Ch. 8
UAC R212

UAC R31 5-302-1

UAC R3 15-8-2. 9

History Development and History

Location Standards for Disposal Facility

Seismic Zones and Floodplains

APPLICABLE

APPLICABLE

RELEVANT AND
APPROPRIATE

Presence of historically
significant structures,
features, or sites

Generation or management
of solid waste

Remediation of identified
hazardous waste within
designated seismic zones
and floodplains

It is not anticipated that properties eligible for listing on the National Register of
Historic Places are or will be identified on site, however, if identified then measures
will be taken to preserve historic properties and minimize harm as appropriate.

ARAR Applicable or Relevant and Appropriate Requirement
CERCLA Comprehensive Environmental, Response, Compensation, and Liability Act
CFR Code of Federal Regulations
CWA Clean Water Act

O&M Operation and Maintenance
OS WER Office of Solid Waste and Emergency Response (EPA)
RCRA Resource Conservation and Recovery Act
UAC Utah Administrative Code
USC United States Code

Table 10-4.
Location-Specific ARARs
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CONSERVATION EASEMENT

?o^r and ir: consideration of good £.r.c N'alus.ble considers tier:, ths raisj
surfkiency of ^'hjch is hcreb>f &ckr)gwle4ged<: tltJ^Conssryation Easgnjsrit fir

Sflscrnanf '} is granted and ef ec'Uve Uus ̂ S l̂ day; of „ _____ C ĵQ^JL. _ _. 1 994,. _ _
'.he Adaniic Richfield Company, a Delaware Corpora lion f'Gran tor3 ) to the §Siti2"
L:t5.;v 'acting : tlirough its Division "pf'WilQpli Kasourcas (the r^pi^io^^'}!"'~
riJR] proparty iocatad in Tboite •County Utati_as a£Qr_a partir\iia?Iy ]5^cribeTp n
attached Exhibit A, which is incorporated herein by this reference (tha "Propsrtv".)
Grantor represents thav'it possssses sufficient o~vvnsrship intsrsst ill the prc-psrty t;s
gran: tha rights ccn\-ei;'ed by Ihjs Essaiftent. Gra.ntcr aukss r.o other v.-arrarttis5 or
represoiua'dor.5 or" any natuj-a AS to its right, title or interest in the t-'ropsrh-1. Furtbar
this Easearant only grants rights in the Property tc the extent of Gran tor's intarest in
:h'0 Props rh,-1. .

T5*.s grant of this Eas-east-nt is subject to all of the :o!:owing lerais. ccjndirior.s arii

fibOTALS

A. The Division is an sgsncy of the Stats of Utah and is qualified und«r
St^Kori 57-1S-3 cf tha Utah Code Anrioteci ar.-d Section 170(h) af tha Iriisrnal R«vsnue
Code to recsivs conservaSori easeaient: for the purpose o? the prese:vah'on,
prsTcction^ or enhancan;*n{; of land in its natural, scenic, c- open space condilicn.

B. The Property possesses certain wildlife, -natxiral, sceruc, open space, ind
adcciitiorval values (co!lectivelyy "conservation values") of greet importance to the
Division, :he people bf Toosle Count)', and the people of the St-ic-u of Utah.

C Graator intends chat the conservaticsn values of rhs Frops;-^- be
p:e;-jr'/evi ar.d ci*;ntair.ed by- ths continuation of lj;-.d us^ •^•Atrarns, i.K-Iudir-.g.^
•-viLho-jt limitation, those- ex:stir,s; at tha iirae of the recordirtg of tivs Easjcnsnl. tr.d't
cio not sigrJricin'Jy impair or interfere vv-ith the conserx'ah'on values or othenviss

-distiirb'the surface of the Pr^p^rrv.
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D. Grantor fun.har intsr.ds,. by the record jr. g of this tasecKSSit. to uresiiTY*
«snd protect iheccnssrvabic-n values of ths Property in perceluiiy.

I'M CONSIDERATION' of and subject the covenants, iern-.s, conditions, and
restrict!' ens contained herein, Grantor doss hereby grant ar.d ccvivsy unto the
Diviss-oix its successors and assign?, in perp-eouty, z conservation eascir.snt (the
"EescSwir'.i") ove-r and acr-iss nil sf Uvs ?.rop«rc>" » prsserv'S and protect ths ^-iidUra,
na&irii, Jfcaru'c, ope;^ space, anci aducarlonal values pressnt o:; the Propa-rr,-, tjisrabv
restricting and ii3?Jtin» th* i:££3 of fr.a Prupsriy :n certafn rsspects, end res-srvir-s
xsnia Grsntor, sis successors arcs assigns foraver, fee title to the Prcpartj7 and ail
i render. fcs of owners hjp tharsof ol.hcr than Uvs Ease^nent.

1 . ?;,irpcse. The purpose' of rhJs Easement ii to essure tha t the Proser'y
^•iil hi r-S'tiitisd fsravar in its nstur?.!, scertic and opsn spies ccrxli'tion and f.o
prev^r.t any use c-f 'ho Properly th&t '«viU sig?jffica^tjy impair or mterf^rs "svi:;h Hia
-.v:ldi.if>2 habitat or other cor.s-srva.fcion values of the Property. Subject to the rarainad
ri jhi of Grantor to s-ng£ge in certain eTivj-onoia-ntal renxadjatior; ar.d other a.-;:::vit-;s-s
spaci-'ically reserved hsrafr... the us -3 of the Proper^ shall bz Isaii'rsd to such e-rSvlties
.as are cc:-r.sis:€r,t vv-jfch rhc. purpose c-f this .Ea

2. Rieh:-; 3r:c! Oglrgarigns^Qf tne_Pj.v|s(on. To accomplish the p^-irscs';
o-f vUJs £.-!<;-impaf. the foilov.-lng rights are granted to and the fciicwin* obligat-Jona
«:i\: Ec^opt-sd by the Division:

(•a) To preserve and protect th.s cons.arv'Ation valuas of tlie Frc-\>erc\';

(b) To refrain from and to enk>i.p. ar.y third pariy activfiy ct*. cr vise
of iiv-3 fro-p-errv1 thai is ir.coTiSistent with I'lve purpose and penstitted uses of th.cs
Hass;n-i!-.i or which cthvrvvise c-.ay be reasonably expected to have ;i sigrunciini
adverse iiv.pactor. the Property, inci-uain." its conservation values;

(c-) To [mir^Ain and restore tencmg.- signii and other iir.provenr.sntM
or araas of the Priperiy thai ciay fc= canxaggc; «s a result of activities unckr this
Easement cr otherwise by th= Division cr any' thjrd person (Grantor has a<jreo3 ;vitii
the Division to "c-p-air cr replays currentlv dnmaged fencing and to iniiiiiiy •provide
and ir.stali appropriate sigr»a»-= cr, cha Praperrv' at Grantor's so;e cost) and.

(d) To prssnntiy ret-art to Grantor any ur.uiua: iKtivi'.y en the
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(•a) Tc do ail- in its power to prevent and sttopre*1-? fires on or in ihe
vicinity or rh-s prcpsriv; to report promptly all fires it rr.nv discover v/hich. it: csrmc-t
sis-; press snd (a plac- itself", its employes snd l-anspcru:f<vn at Ins disposal of anv
au&or::-:** omcUl for ths purpose of safely fi.ghtsr.g s'cscK fires.

3. P^rrr-Ttec Uses cf JgassirUTit. T:i£ fr<ilowjng i-sss and oractics*.
thoueh not ar, exhaustive rscital 01 consistent usw and practices, are per-oxivtr^d uses
<jf i,:v2 Esssn^at provided that ssch such usi ar practice is street^ in a maruvir Shit
•i consistarvt %v;th Ihe p^n/oss and uses c:1 the SasEvrv^nc as spsci^sd bvr^in:

(a) Management of Lhs propern- for v,-j[id.Ufs'pun:.o5-?s isciudrng
•iTisriSiiTX'isti'or:. pr^pagat ' iajo hafcfet improveu'ien.1 and %vi!diife vi&'.virig;

(b) Public use of the properly for education, res res ii on snci hunling;

;•;:} Tripping by the I>fvrision for wild lira -ma-ags^er.t r-vrpc-^s^
i.:",cJud:r.» predaior control a.nd r=-;ocation.

^ • - / "1''1?-^^ f i s i a . ^ r t g ; n . X:Sgs .Pursy a n r tt>. U v a
Any -Activity or -use »f ch^? Prapfiriy iry:orvs;£^ui with the purpose of ihis Es=iS3i'.«rit is
pi-Z'hj'bi'K-d. Withe ir: unicing the genarality of the fortigotrig, th.2 fallowing act'iv'/tiss
;,r;;;i u=as ws sxressh'

(a) Triir.sfcr or assigr.nriS-nt of *hs Esssir.e.'U or a.jny righfe or
^b'igariors relied tharet-r* is prohibited without tha prior wrictan corjscrit of G".m.n.lor;

!'h; Div-'^icn, subdivision or de facto subdsvisicn (Vhrc-ugh gut, sale,
!•.'.• ?.s s or cjh-sr'.visi-) of ariv parcel cf the Properly is prohibited;

{•:} DriiLirig and exploration for and. ex!r*cnon cf oil Ji-.d gas or
othsr niinsrs^s f:-c-n-: ^ny sits cd the Propert)' ia prchibiteci;

•A) Cciis-tmcfen cr location of any sfcructura or other sr.isi-ovam-arit is
ororubftsd. excerl- for siructuriss or irs-.prov-ST.^nbs v/hich are ra330~.&bly appropriate
'w a U35 p?rrnir.:ed under this £as23tent ;

(s) Filling, excavating, dredging, mining, removal of top soil, s'iind.
^.rsvei, reck, or ofri-2" Gj.atsrii'tia on or below the surface or ARV stHe? ch?.'ng3 in the
r^oography of the Fro pert)- is prohibited except that the Division ir.ay, upon ir,ub-;al
writisn agreement ->vith Grantor, install wafer cafcch:nsr.r bssins or "g-aSiiars"
(irririciil watsi- iaiyouridm*t\ts^reas insiailsd o.t li>p o? th-2 surface i?f ti'.o Pro'psriy) at
i^sHons rii-jt-jaily agreeabia t3 both parties. It is h-ersby agreed that no 2>:c6V5ji.5r.



•f

or reccv.:ri touring of capped £rs.ii,s oiuy be conducted in the installation of s-jch Vnija:
catzhTTVsr.L basins;

(i) Flicsmeat, dumping. disposal or storage of ashes, trash, .gsrbsge.
j'.^\>., 3~ ?i.ny D7.hisr Diaierial is prohibited;

(g) Motor vehicle craffic. including ?.!; terrain ar.d ether recreate ru!
vehicJ*25. sxcspt those nscs3,33.ry to earn' out the purposes of this conveyance (weed
cx>r,iro'i seeding, etc.), shall be limited, to presently designated rCAdways, i* thcv.vr,
a:-; >L-C- srtach^ci Exhibit B, which is incorporated h-srein by thJ* rsfsrence;

(h) P-jbiic aecas to She property, ir.cludirtg re^eaiared are»s, shali
be prohibiic'.d or otivi?r\vis-:- regu!s'ecl to ensure that the i.rtt'3grify cfsuch raciediatscf
areas regains u

(i) The criUin.g or cii^fng of n-?v,- v/eiJs, for '.vit-s-r or any oirisr
res --urea is pn5rubsf.isd. Granror shail have s-s!e .=.cisS3 to and use- o( ajxy eMisKrvg
•F-.-ji;s. Ths D:'visicn si-iv, ypon ar:u^jaj *.vritt-en ag.rsam.e:x: with Gr-iriior, inssli
\\-iiler cat-dim ant basins or ''gu^ziirs" {a.rifnciii water izn pound dent zr»as i-stai!sd
c.n -:--P of thff surface; of the Property) at lotations rr.utual]y agnK-r-ble to both parties.
It is hereby a»ra«d that no sxcavatic.n or racountouring of capped areas -jiav be.
con-:!:jci2d in the uis&UaUor. of such water cstcfanent basins:

•!j) Any ccjrr.irscrciii or prjvs'a agricuSturai 1:5? is prohibited. Upcn
••.•v-rir,2ri. consent of Grintor, lixnitad agrjcultaral «ci3'vities for the puroose of"
•- - '- -• r:C-'n* 'ivildlsfs f erases ir.av be conducted bv the Division;— ••<•••• j •• ^ f ^ * f

(k) Any inciu.s trial use is prohibited:

(I) Burning of ar.y matsriai or vegeiahon is prc-hJbiled, -except fchsi:
central b-urfts for the- purpose of habitat development may be allowed, with
Grantor's prior '•vrittan co:'.seat and in siric' accordance \v:th all applicab'* Uws x-d
raj^iLa&'orvs p£"tii.rv.;ng to open rirss

(a-:) Siv-in-.nriinj; in ponds cr oLhsr waterbodies upcn the Froperh' :s

(r.) A31 ether use* and practices :n.ccruistep,c with and sigruncantiv
detr;m£.itAi to the stated objectives and purpose of this Zaserrie::! ar2 prohibited.

5. Easspiant Subject to Grar>*.f>rs Rights and Existing Uses.



Grantor heraby sp?cinca?.iy reserves the right:

(a) Tc en tar upon the Property at any iirr.i? to inspect Sfaintajn ,ai;d
enforce, through ar.y fo-rn; c<f relief svciiafafe under law, ihs rights, obligations and
rrcrubii-Jons hsreund&r in a nian^cr that \viU not urj-^ssc-p.abjy inianare \^^ ihs
v roper uses biing nis.de c-f-th5 Prop^rt^-; and-

(b) Tc e:i*»r upon the Prsp^tis' conduct Kccviiies ri-'avscj ;:o
n;,?.i"tV;ri.?,r!Cft,. iTicrJrortrig gnc evaluation o^ lh& Prcper'y,. including rp.sinxena^-.'s Of
thj ccj-nvpietod r^ciu^isnon *«vork.. addrtionai reclamation work, -u^d s.r:v
sr-vi.ron.;r;c:il:i:= rsrncdiat-ion , Including, •vvichout Iiuiitai:or4, excavation -ind recioval
of soils cr other in air•"'=.!$.. r^caitorir.g and St-sfiipiiag of tri.vjrcnrA':;:1-!^.! rr^ciia and ^
i:O'!idi;Ct:Jrsg otiisr irJorciEson gathering £drvilie.s s^ch as neld investigav-or;,. ciati
i:o!lsctior\, InsialLaiion of nnonivoring wells and soil borings, fturfac* water and.
groand\\'-at<2r sarrfplirig, s.-ur^ys, testing aixci periodic ir-c-nlcoring,. cperaoons and
maintertiSnce, sno post ren'edia s tu ies .

(c) This ]£as2=vanr is further subfeci to ^j ^xisiing '.sses of ?h£
?rvH'i-rty including ur.ss.pursiUir;t :o che foil owing agreements

:i) That L*a.S3 Agree:ae.nt csfed May 23.. 1S9'J, v/hsr^by
Aiiancc Rfchfisid Company has grs-ited. to Tcoais Gun Club a rsiner.--nins
y'c-sr l^asc covering :•: portion &;' the Property tor u;e as a gttn club;

(ii) A I.£ii3£ d'ittd rit'bruary 5, 1552, '.-/hersbv Adar.b'c
Sici;.f:;t?Id Corrspany has granted to the Cr.y of TooeSe, UEsh a :nJn.$t-,--riin.2
year Jaasa covering a portior* of tha Property ::cr ths trurposs of a poircs
pistol range; 2nd

(ill) A Grazing Lease and associated Wcrk Agri'Saisnt made
'•ffecuvii February 14, 1992 and which will terminate no latsr than-
Feb-rusrv1 ':3, 1997, ^v.ht:^e•"y Gus and Loujs ouziarJs, ribs G & L ?4ftnch
{"Less-se'.s';), r.a,sfe agreed to psrfofiK c:srtA.in work u-con the Property and
Gran Jo;1 ha.5 -eranKd to L-^sess certs in grazing rights upon ths Prof-srty-.

(a) gv Gra?':pr. Grfintor shall defend, indein.nif}' arid he'd ixarK'Jsss
r.";v; Dsvisic::, indue i.r.§ its vsprt'Eenlativss, rro".n all cUiais^ causes of action,
dc;T.a."ii(s.. dan-, a 4-35, liabilities. losses, penalties., ftnes. costs ar.a expenses {';Ck;nv.:'}
arising cut i>i' anv govcmn'isni:*! »r.forcarr.er.£ actic-ji resulting from an environmental
cor.ditiors existing on., about or related, to the Property that ts the resuU of the -xirtir «g



rei-ate-d •activities or Gr£"tor ("Freexistinc; Environmental Condition1'), except to trw
extent thai such Clairr..? resist from: 1) dsv.elopme.rit cf or activities undertakers on
th* Prc:/srtv bv che Division that are not in accordance with th.i;s Efi^:ne~<:., lud--j.dir.ji;
firty exacerta-jc-": of er contribution to s Fr£2\jst'rtg Condition; 2} ;;.ny n-, ate rial
breach of' any representation or ob:-giu-::n made in tills Hasten" by -he Divvs;oa io
or in ravo:1 cf Grantor; 3) ths Division's intsriVreno'; with cr fsiisire to pern-:: ft-:cess
or use bv Grsr:tor as described in tJvis Eesesisnt; and 4) anv negligent or iiv}]]f;J
;j:^i3con-::uct on fhe part of Ih* D:v;*»icn. The Div;>.?oti sl:a!l have che righl ac irs sol*
•;Xper;se to join ir; th=? d^fe-nss or anv actior;. to ^^•hicI^ it iii u defendant

i-') ibL-SihiiSiî . ^'"'~ Divisicn. --h&lj defend. Lndsiiv-jUfv' snd hcjM
harness Grantor, including iv^ ropressnt?,£ivi2s, from sll Claims s-bfitg out :>f &^y
.icuvifes or ;he Division en, about or related to fee Pro pert}', exeop; to th% exrsnt 5hat
;;uch Cis-^'is r^suiv from; 1} devei;opm?rtt of or activities under'tikan en ^he Propirty
by Grani'cr v/hkh s.ra r-ot in accordance with tliis Ease-ivsnt. including any
axacorbaricn of or c-cntrlbut:-:.^ 'D. ?i'aex:snr!.g Condition; 2} a~y siatsrial breach oi:

any representation or •obli?;i;|.Qcn made i:rv this .F.asemenl; by Criinior to or in rnv"cr or
:.hs Divisfcrv 3) Grantor's intorfere-nce vd£h cr faii.ura to pi'-rmit access 6r u;i5 by ths
D-ivisic-n as d^criberi in l'.hJ5 Ess-2urant; and 4) any negligent or wil lful rruscc-nduct
wn 'Jift part cr Granior-. Grantor shall h?ive >:h» ri,?,hl' ai iis so?i' Expense 'c- }O:n i.r. the

7. A^u^-LhlviSJ^l^i: Grantor and the Di.vision ag~^^ to jnest ari.nusJly o.n
w:- about r:\£ ^rtrdvsrsar;' dj>is hereof during the firsi five (5) years fcilc-A'.'ing
•jV:r^v:.!'io!i oi' this lia^rr^er;-. The pun^ys^ cJ' such ajvnual meetings sh?.U be to discjss
plcms vvhich liia Division ciay prop ess "vlvich require Grantor'? rsvjaw or co:-;f^::i, •!"-
a.vco-dar.-:.;: with the terms c?:" this igresnien-:; or to ndir^s any -iltiri of conc^rrs to
c-i::h-&i' y-.:ir^'. The annual n^^ehng n".ay be waived upon niuteal. '•••/n't'ten agreement.
Aiftir nv£ {:"•} yCvirs, the partit-c. shal! fsvs'ew tha concept of anjiun: 3ieeti.7:g^ and
di.'Vctrn-.ino -A-hei'ifir trj con-lriUe "o a-ic'eV an-5. if so, the frequency of siscli cvs-M'Ungs .

r<?:il prooertv ti-xes and ASS-?s$a'X'?:xt'S properly ]avi-3a on ihe PropsrLy by cociptts^t
Auihx"?ri:'i-::s, axccvrt ^o the sxtenl addiciona! Laxe;. or aBssss^ienb sre lavi---;! ;*5 a rt i- iuiV

per"v.'i"-:"il. Ti:e fscv Ih-jt tr.sv Div-:»:cr. rriay atsoni^ fi;h:ra elite Gccrnirs :*:2-2 iicj-s to th>?
F-o'^iirlv shai! no: causa £ tsrrn^aati^n oc this Eas^m^nt by operation of the; ci-rc~-;r.v;
of r.i«.:v,-s"' °^ o'Jvir\v:ss. The: division shrtl! not voh.inluin'iy or "ivillir.gly ^ll^v.-' L;:s
lsrG"iir:;ui:;ri c: ar.v of ihs rc-t1.notions of llus iri^t^-a-ns-b, nnd if any Or ali of Oi-;-
resrricticr.5 c-f ilio Eaiem^n' are ntirv^rLhe'^js c^rtninated by a judicial or -'jtiior
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Soverninentel proceeding, a.ny and all compensation received by the Division as a
result of the termination shall be used by the Division in a manner consistent vvsth
th-2 conservation purpose of the Easement

10. NTcS.ce. AM notices, consents, approvals, or other coaiGiurJcfttio
heraur.cler shall ba i.n writing 2nd shall be deemed properly given if sent bv United
States certified mail, retnrr. rsceipi requested, addressed, to tha parly for which it is
Lavsnds-d at the respective addr-cSs set forth b&lcw or such other addresses as th*
parties may fndka'ta in writing:

ARCO :
f ' ""

355 Seventeenth Sires!:
DfiKver, CO SOS02.
ATTN": Coordinator, Land Sen-ices

Utah Division of Wildlife Resources
1596. West K'orth Temple
Sail lake QLy^ Utah 84116
ATTK: Crust Habitat Sectjon

^i- .'Rgcord-ation.. Grantor shall record this instrument in fcsneiy fashion
in the official records of Toccle Count)', Uta.h and in-sy r«-reccird it at any' tur<-2.

12. General Pro .vis ions.

(a) Cor.h'o 11_ing . Lgr.y. This Eassmsn.!: shall be construs-d in
accordance with the laws of the? State of Utah.

(b) Cc,ri!g|.n.?ctip.n_. Any general rule of constfuction to the
contrary notwithstanding, 'this Easement shall be Liberally consa-uad in favor of this
Easement to effect tha purpcs-s of this Easement' and the policy and purpose ct 'CJUh
Code Ann- § 57-1S-1 et szs.. and related provisions. If any provision .in this
instrument is round tc be aiabigvotis, an interprettioii consistent v/ith the purpcss
of this Easement that \vcuid render the provision valid shall be favored, over any
inl'erprebihon that v.-c-'iiM rer.dar it invalid.

(c) Se^rability. If any provision of this Easeatsni, or Ova
ispplicatrjon thereof to .ar.y perscri or circumstance, is found to be invalid, ihs
remainder of the provisic-iis of this Easeaien't, cr the application of such provision to
oersoris or circumstances otl-.c-r Uian tho'se as to which it is found to be invalid, as the
ca.ss in-ay be, ahali no-- be aff'jc'.-cd ihereby.



(G) Successors. The covenants, terans, conditions, Easeoietit and
r-ssiricrlor.s c/ this Eassnc-ntara intend-rd to b« a burden upon and shall run v,-j.£h ?fie

'Property ir. perperu-ry. Each and every o.-e or tha oanaSts arid burd.eos o: this
Easement shall bs binding upon, and inure to th-2 bsnsfit of, th-2 Div:sicr« arid
Grin tor, thsir respactivs sTicceasc-rs, and assigns forever.

(e) Headings. The 'hea.clings iri i3ijs ir.str<jm.ent have bsien
sRi'erted 5^1^i\" tor ccnv-cnisnce of. reference end are r>oi a pirt of this in-striim-2n.t and
ihfl.ll have no effect uon construction or interrstatioa,

DC VVmsrESS. WHEREO? fee parties have executed this ir^S
day and ysar first wrifen above through !ho duly a^ithorize
O-SIOS''".

GRANTOR;

msr.t en th-e

s~\
COMPANY, a Delaware Corporation

1 /It
/) /// (.//

S y N a e ! f '
Ib- AStomsv-iix-ati

STATE OF UTAJi, actir.^ through jb
DIVISION OF WILDLIFE RESOURCES, »n agencj- of fee

Its DirecLcr

i V u!-J 6



STATE OF COLORADO

COUNTY Or DENVER

The foregoing insirarrwrii was acknowledged before me on the •- jj^dav
• "i9'4- b-v Michael O'Dormall, the Attorncy<n-72ci of

. Alta-nTfe jycifieki Company en behalf of said corporation.
.- V i- . JT « ''• • " *

Notary
Residlr.s: at

Expires:

STATE Or UTAH )

CQUMTV OF. :S^t-L- Lafc? )

-O/^l *cr£SoillS i"'Strumenl was acknowledged bafara me on th-s .../'/H^dav
e- —^ds2ti£ • 1?- '̂' 'D>' S^-t G. V?..ier.tijie, ths Dir2ctor cf fciva I?:ah
Division of Wildlife1 Resources on be-half of said orgamzauon.

'.i6CVVoaMirtH7crr.pu • >.rni,„.. p.,hit,-
saiiuw-cit^utih wi'-J ^D-ary ruoin.

Af t
JiiV C'̂ TLtl'ilislo'h cxoires:"'

B 2 7 0 G 9

"7



E-SHIEIT A

PROPERTY DESCRIPTION

The fcucvving described reaj property located in the County of Tc-os'e.
St&tc of Utah:

TownsMp 3 South, Rasge .3 West, Salt Lake Meridian

Section 7: Lot 4, SESW, S/2SE, S/2NESE
*'* •• "7 *. /

Section 18: All J- .£-£

Section 19: Lots 1-4. E/2W/2, WE, N/2SS 3~3~3

Section 30: Lot 5 3-Y-S"

Towaship 3 Soatli, Range 4 West, Salt La.ke Meridian.

. Section 12: SE S- /?"&>

Section 13: E/2, E/2SW, SWSW and a-tract beginning at the
0 „_ ~ northeast comer of the NWSW, thence south 1320

J~ „ feetj thence west 1320 feet, thence north 1095 feet
3 -f?~3 thence east 750 feet, thence north 225 feet, thence

east 570 feet to the point of beginning.

Section 14: S/2SW, SWSE 3-2$-/

Section 23: N'ESE;
ALSO a tract in S/2NW beginning at the southeast
comer of the northwest quarter of Section 23, thence
north' 937.0 feat along the quarter section line, thence

j,- 3^" /O south we sterlj' along the south line of the highway
1716.0 feet, thence east aJong the south line of the
nonhwest quarter 1518.0 feet to point of beginning;
ALSO a tract beginning at the northwest corner of
Section 23, thence south 8.2,5 feet, thence east 19SO

3- 3l~~t ^cet, thenca south 594 feet, thence east 1633.5 fee-:,
• hence southwesterly 907.5 feet to a point on the
east-west quarter quarter line, thence west 330 feet,
thence south 1320 feet, thence cast 1320 feet, thence



north 2640 feet, thence west 3960 feet to point cf
beginning;
ALSO E/2NE less and except: a tract beginning ai a.'
pDint SS9C25'T,V of the nonheasr, comer of Section 23,

6 thence SSQ*25^V 293,75 feet, thence SO'46'S 331.5
Y$v feet, thence N43=5o!£-2Sl feet, thence N35*51'E 152

feet to point of beginning;
ALSO a tract beginning at a point which is 50 fset
north, ar.d 626.il feet east of southwest corner of
NESW, Section 23, thence north 282 feet, thence east

S-S'-i' 2005.34 feet, thence south 2S3.18 feet, thence west
2005.34 feet to point of beginning;
ALSO a tract beginning at a. point 503 feet south snd
52.61 feet east of the west quarter earner of Section

rt 3?.- / 23, thence south 35$.36 fees:, thence east 300. IS feet,
*"~f~ thence N51*32'E 1271.33 feet, thence K59°47'S

172.81 feet to east-west centeriins of Section 23,
thence west 626.3 feet, thence S60B25'13"west 960.45
feef. t:o point of beginning.

Section. 24: Lot 1, NW, N/2NB, SWSS, SSSV/, S/2NS/N/2S/2,
3*33-f l«ss aaxtl exempt a 100 foot wide strip for high*va3r;

and also any other real property which Atlsntic Fdchfield Coiapasy
may own, but which is not specifically herein described, located in
ihe County of Tooeie, Scale of Utah, Township 3 South, Range 3
West, Seccons 7, IS. 19 and 30 and Township 3 South, Raage 4
Wesr, Sections 12, 13. 14, 23 and 24; dl subject to any and ail
easements and rights-of-'t.vs.y granted prior to this Conservation
Easement.
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APPENDIX B

GROUNDWATER FACT SHEET



International Smelting & Refining
Superfund Site Update

March 2007

The purpose of this fact sheet is
to provide an update on the
International Smelting &
Refining (IS&R) Superfund Site.

We want to hear from you! If
you have questions about the site
you are encouraged to contact any
of the team members listed below.

U.S. Environmental Protection
Agency:
Jennifer Lane
Community Involvement
Coordinator
1-800-227-8917, ext. 312-6813
lane.jennifer@epa.gov

Erna Waterman
Remedial Project Manager
1-800-227-8917, ext. 312-6762
waterman. erna@epa. gov

Utah Department of
Environmental Quality:
Dave Allison
Community Involvement
Coordinator
801-536-4479
dallison@utah.gov

Tony Howes
Project Manager
801-536-4283
thowes@utah.gov

Site Status

The U.S. Environmental Protection Agency (EPA) and Utah
Department of Environmental Quality (UDEQ) have been working
with Atlantic Richfield to complete a groundwater investigation and
finalize the Remedial Investigation and Feasibility Study. The EPA
also asked Atlantic Richfield to address a few remaining soil areas
on the conservation area that contained elevated levels of lead. This
Removal was completed in November 2006.

The work in the conservation area delayed completion of the
Feasibility Study; however, EPA expects that it will be finalized in
March 2007. EPA expects to distribute a Proposed Plan to residents
in April 2007, which will kick-off a 30-day public comment period.
During the public comment period, EPA will hold a Proposed Plan
Public Meeting to explain and answer questions about the plan, and
to take comments.

Results of the Groundwater Investigation

Groundwater investigations began in 2000 shortly after the site was
placed on the National Priorities List. Water samples were collected
from wells on site and in the Pine Canyon area. The Boys Ranch
wells were the only ones with arsenic concentrations above water
quality standards. The measured concentrations ranged from 120-
140 ug/L (micrograms per liter), similar levels to those reported in
the historic data from the 1970's when these wells were drilled. Due
to the continued presence of arsenic in the Boys Ranch wells, the
groundwater investigation was expanded to determine the source and
extent of arsenic in groundwater.

Recent groundwater investigations have demonstrated that there is
no current connection between the site and the elevated arsenic
concentrations in any down gradient wells. These investigations also
indicate that groundwater from the Oquirrh Range is not a likely
source of arsenic in the Boys Ranch wells.

A review of historical site data suggests that it is possible the site
could have released water with elevated arsenic concentrations to
groundwater, but the groundwater investigations coupled with an
understanding of'arsenic behavior in surface water environments



suggests that historical sources are unlikely to be
responsible for the elevated arsenic. It appears, based
on site-specific investigation, that the elevated arsenic
in the Boys Ranch wells is most likely due to natural
sources, that is, geochemical reactions between
groundwater and aquifer material containing naturally
occurring arsenic.

How Will the Groundwater Contamination Affect
Pine Canyon Residents?

As noted above, the presence of arsenic in groundwa-
ter at the Boys Ranch wells is most likely due to
natural sources rather than the IS&R Site. Because of
this, the Proposed Plan and Record of Decision for
IS&R will not require groundwater cleanup actions or
usage restrictions.

However, ongoing monitoring may be required to
ensure that the site does not become a source of
groundwater contamination in the future. The Tooele
County Health Department (TCHD) may restrict
drilling of domestic wells in areas where elevated
levels of arsenic have been found in groundwater.
These restrictions, if adopted, would be enforced by
the TCHD. For more information about public input
on possible restrictions, please contact the TCHD at
435-843-2340.

About the Groundwater Investigation

A comprehensive review of historical site operations,
documents, water-quality data, discharge records and
interviews with former employees was conducted to
ascertain IS&R operations and determine how water
was used and discharged from the site. Four possible
sources were identified and investigated:

1) Historic site sources (releases from historic
operations, infiltration from streams or irriga-
tion);

2) Ongoing site point sources (tailings dump,
ponds or other materials);

3) Flow of water from metals and minerals found
in the Oquirrh Range to the aquifer (non site-
related); and

4) Geochemical reactions of aquifer material
(natural sources).

Historical Site Sources:
Review of the historical operations found several
potential sources of arsenic contamination to ground-
water, including water discharged from^ite operations
into Pine Canyon Creek and to irrigation ditches, as
well as into historic settling ponds. The Elton tunnel
also could have discharged some arsenic-laden water
as the tunnel dewatered the rocks surrounding the
tunnel.

All identified potential historic sources of arsenic were
investigated to the extent possible. Unfortunately, the
historical water quality data record is incomplete and,
therefore, the investigation was unable to reconstruct a
continuous record of arsenic loads contained in the
water. Of the available water quality data, some sam-
ples showed that elevated concentrations of arsenic
were released from the historic site and mine opera-
tion, but the majority of the available data showed that
arsenic concentrations in these waters were low.

While water with elevated arsenic concentrations may
have been released from the site onto the surface,
much of this arsenic probably precipitated with iron in
stream beds and settling ponds, thus limiting the
amount of water with elevated arsenic that might have
infiltrated to the groundwater system.

Additional wells were installed on the site to investi-
gate groundwater down gradient of historic settling
ponds, including the pond associated with the Elton
tunnel, but elevated arsenic concentrations were not
found in any of these areas.

The review of historical operations did not identify
any other potential historic sources of arsenic. How-
ever, although comprehensive, it does not preclude the
future discovery of an unknown mining related source
on the site. ' '

On-GoinR Site Sources:
On-going site sources are those that would continue to
release arsenic into the environment and potentially
groundwater. Such sources might include tailings, slag
and other mine-related solid waste.

To investigate these sources, boreholes were drilled
adjacent to each of the potential identified sources at
the IS&R site. While soil water in a few areas near the
tailings impoundment showed elevated arsenic in



1997, additional boreholes did not find groundwater
with arsenic contamination.

This result was expected as the tailings are so fine-
grained that little water moves through them and, as a
result, they are not likely a source of arsenic to
groundwater. Tests on slag in Pine Canyon showed
that there is little available arsenic. Boreholes drilled
below the slag confirmed that arsenic was not leaching
from the slag to groundwater. Samples of surface
water from Pine Creek showed similar results. Wells
located between the site and the Boys Ranch wells do
not show elevated arsenic concentrations in ground-
water.

Oquirrh Range:
The Oquirrh Range contains metals and minerals that
have been mined for almost 100 years. It is conceptu-
ally possible that groundwater in contact with the
metals and minerals could discharge into the
sediments that fill Tooele Valley and contribute
arsenic to the local alluvial aquifer.

However, this water also would be expected to carry
other metals and minerals which are not present in
groundwater from the Boys Ranch wells. This
indicates that groundwater flow from the Oquirrh
Range is not likely the source of arsenic in these wells.

Natural Geochemical Reactions:
Arsenic occurs naturally in many local aquifers in
Utah as a result of arsenic being dissolved from rocks
and minerals, or as a result of evaporation or from
naturally heated underground (geothermal) water.

A study of the aquifer material in the vicinity of the
Boys Ranch wells showed that these sediments
contain arsenic that could be leached and contribute to
elevated concentrations of arsenic in groundwater.

Thus, it is most likely that the source of arsenic in
groundwater in the Pine Canyon area is from reaction
of groundwater with arsenic-bearing sediment in the
local aquifer.

Please note that the U.S. Environmental Protection
Agency Region 8 recently moved to a new
downtown Denver office. Telephone numbers and
email addresses remain the same.

The new EPA address is:
U.S. Environmental Protection Agency
Region 8, 8OC
1595 Wynkoop St.
Denver, CO 80202

If you would like more information about the
International Smelting & Refining Site, please visit
EPA's Web site at:
http://www.epa.gov/region8/superfund/

EPA also maintains an Information Repository
which contains the Administrative Record:

We Value Your Opinion About this Fact Sheet
Please take a few minutes to either telephone or e-mail
your responses to:

Jennifer Lane, 1-800-227-8917, Ext. 6813 or e-mail to
lane.jennifer@epa.gov

1. How clear and understandable is this fact sheet?

2. Are we providing the information you need and in
a timely manner?

3. What other information can we provide that would
help you?

Tooele City Library
128 West Vine Street
Tooele, UT 84074
(435)882-2182


