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Executive Summary

The Matterhorn Mill Site (mill site) is an inactive mill and associated tailings deposits located in the
Upper San Miguel River Watershed near Lake Fork, a tributary of the San Miguel River in San Miguel
County, Colorado (Figure 1-1). Former operations at the mill site resulted in the accumulation of tailings
in a former tailings pond, settling pond, and around the outside of the mill building as well as
accumulations of mill waste (process spillage and ore/concentrate) inside the mill building. The tailings
and wastes contain elevated metals concentrations relative to background concentrations in native soil in

the vicinity of the mill site.

The mill site is located on land under the jurisdiction and control of the U.S. Forest Service, except for the
southwestern portion of the mill site which lies on private land owned by Pathfinder Development, Inc.
The U.S. Forest Service is implementing this Engineering Evaluation/Cost Analysis (EE/CA) to address
potential threats posed by the entire mill site, both the publicly- and privately-owned portions of the mill
site. The EE/CA presents results of site investigations conducted to characterize existing site conditions,
streamlined risk evaluations performed to assess potential threats to human health and the environment,
and detailed analysis of removal action alternatives designed to reduce the potential human-health and
ecological risks associated with tailings and waste accumulations at the mill site. The EE/CA was
prepared in accordance with guidance presented in Guidance on Conducting Non-Time-Critical Removal

Actions Under CERCLA (USEPA, 1993).

The mill site consists of a mill building containing remnants of milling equipment and machinery,
accumulations of tailings in a former tailings pond and settling pond (Figure 1-2). Built in 1920, the mill
processed primarily silver and lead ore from the San Bernardo Mine, operating intermittently from 1920
to 1942. After a 20-year hiatus, the mill was renovated and operated by Silver Hat Mining, Inc. from 1962
to 1968. The mill has been inactive since 1968.

The mill site has been the source of various investigations regarding its historical significance and the
human-health and ecological concerns associated with the presence of mill tailings at the site. Previous

studies include:

e Phase | Environmental Site Assessment and Limited Phase II Site Investigation by American
Geologic Services, Inc. (AGS), 2005. Four samples of mill waste and soil were taken within the
structure and analyzed for a range of metals.

HRL Compliance Solutions, Inc. ES-1



Executive Summary

e Preliminary Assessment/Site Investigation by Au” Authum Ki, Inc., 2006. Fourteen samples of
tailings, surface water, soil, and vegetation were collected for laboratory analysis.

e  Supplemental sampling to support EE/CA by HRL Compliance Solutions, Inc., 2008. Two
composite samples were collected from test pits excavated in the tailings deposits within the
tailings pond and settling pond for laboratory analysis.

e Archeological assessment to determine historical significance of the mill site by the Forest
Service and The Collaborative, Inc., 2009. The mill structure was placed on the National Register
of Historic Places and the Colorado State Register of Historic Properties on February 24, 2010.

Site investigation results were used to complete a streamlined risk evaluation for the mill site. The
streamlined risk evaluation process was used to assess potential threats to human-health and the
environment associated with surface water, tailings, sediment, soil, and vegetation at and in the vicinity of
the mill site. The evaluation was performed by comparing analytical results for samples collected during
the site investigations to background levels and established risk-based benchmarks. The established
benchmarks used in the evaluation include (1) Risk Management Criteria (RMC) established by the U.S.
Bureau of Land Management (BLM) for metals at BLM mine sites (Ford, 2004), (2) stream standards
established by the Colorado Water Quality Control Commission (WQCC), and (3) Regional Screening
Levels (RSL) and Soil Screening Levels (SSL) for Chemical Contaminants at Superfund Sites established
by the U.S. Environmental Protection Agency (EPA).

For this evaluation, analytes present at concentrations exceeding the risk-based benchmarks by factors of
2 or less are considered to pose a low threat to human and ecological receptors, while concentrations
exceeding the risk-based benchmarks by factors of more than 2 to 10, 10 to 100, and more than 100 are
considered to pose moderate, high, and extremely high threats, respectively. The use of these descriptions

provides a means of assessing relative threat and is not intended to be definitive of risk.

The primary contaminant sources at the mill site are mill wastes (processing spillage and ore/concentrate)
within the mill building and tailings within the tailings pond and settling pond. Secondary sources
associated with the mill site include the following:

e Surface water within the settling pond and small pond located northwest of the settling pond

e Surface water emanating from a spring downgradient of the mill site

e Soil comprising the berm constructed at the settling pond

e Sediment within the small pond located northwest of the settling pond

HRL Compliance Solutions, Inc. ES-2



Executive Summary

e Vegetation within and along the perimeter of tailings pond and settling pond

The primary human receptors potentially exposed to contaminants at the mill site are site visitors, site
workers, and adjacent residents downgradient of the mill area. The principal exposure routes for the

human receptors include ingestion, inhalation, and dermal contact.

The site visitors most likely expected in the tailings pond and settling pond areas include individuals
using the areas for camping, hiking, ATV driving, or other forms of recreation. Site workers include

individuals working within the mill building or within the tailings pond and settling pond areas.

The threats posed to adjacent residents consider the potential for site-derived contaminants to migrate
from the primary source areas and onto adjacent private lands. Although no residences are currently
located adjacent to the mill area, the adjacent resident scenario is considered appropriate because (1) the
settling pond, which is considered a primary contaminant source, is located on private land immediately
adjacent to the Forest Service land on which the tailings pond and mill building are located, (2) residential
development could occur on the adjacent private land in the future, and (3) the potential exists for site

contaminants to migrate to Lake Fork and ultimately to private lands located downstream of the mill site.

The primary ecological receptors potentially affected by contaminants at the mill include terrestrial biota
(wildlife and livestock) and aquatic biota. The principal exposure routes to ecological receptors include
ingestion and direct contact. The threats posed to ecological receptors are evaluated in this study based on

the analytical results for (1) surface water, (2) tailings, sediment, and soil, and (3) vegetation.

Surface water at the mill site is limited to intermittent ponding of water in the settling pond in response to
precipitation events and runoff. Water is likely present year-round in the small pond, located
approximately 50 feet northwest of the settling pond, which receive inflow from the un-named drainage
that originates in the small basin north of the mill site; the pond also likely receives some inflow from
runoff originating on the mill site. The parameters reported at the highest levels in surface-water samples
collected at the mill site relative to levels reported for the upstream Lake Fork sample include acidity,
chloride, dissolved cadmium, dissolved copper, dissolved iron, total recoverable iron, dissolved lead,
dissolved manganese, and dissolved zinc. While elevated levels of these parameters are not indicative of

risk, the elevated values provide an indication of potential site-derived contamination.

HRL Compliance Solutions, Inc. ES-3



Executive Summary

Based on the analytical data available for this evaluation, surface water at the mill site poses potential
threats to campers because of low pH and elevated concentrations of dissolved lead (small pond) and
dissolved manganese (settling pond, small pond, and sampled spring). Total recoverable arsenic,
dissolved cadmium, dissolved iron, dissolved lead, and dissolved manganese concentrations in surface
water at the mill site pose potential threats to downstream domestic water supplies. However, the water —
supply stream standards for these metals were not exceeded in the water sample collected from Lake Fork
downstream of the mill site. These findings suggest that the elevated levels reported in surface water at
the mill site are not causing exceedances of the water-supply standards in Lake Fork downstream of the

mill site.

With respect to mill waste within the mill structure (processing spillage and ore/concentrate), the
parameters posing the greatest threat to site/industrial workers are antimony, arsenic, and lead. With
respect to tailings, sediment, and soil at the mill area, arsenic, antimony, and lead pose the greatest threat
to adjacent residents, and arsenic and lead also pose the greatest threat to site visitors and site/industrial
workers at the mill area. However, it should be note that the arsenic concentration reported for the
background soil sample poses a risk to both adjacent residents and site/industrial workers. Antimony,
arsenic, and iron in tailings, sediment, and soil at the mill site pose the greatest threat to groundwater as a
potential drinking water source; however, again the arsenic concentration in the background sample poses

a threat to groundwater as well.

Based on the analytical results reported for sample collected during site investigations at the mill site, the
metals posing the greatest threat to human health (concentrations reported at levels more than 10 times the

human-health criteria suggesting high to extremely high risk) are as follows:

e Mill Waste
o Antimony — Site/industrial worker
o Arsenic — Site/industrial worker
o Lead — Site/industrial worker

e Tailings
o Antimony — resident, protection of groundwater as potable source
o Arsenic —resident, camper, site/industrial worker, protection of groundwater as potable
source (note: arsenic concentration in background soil high risk to resident and extremely
high risk with respect to protection of groundwater as potable source)
o Lead —resident
o Iron — protection of groundwater as potable source

e Settling Pond Berm

HRL Compliance Solutions, Inc. ES-4
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o Arsenic — resident, site/industrial worker, protection of groundwater as potable source
(note: arsenic concentration in background soil high risk to resident and extremely high
risk with respect to protection of groundwater as potable source)

o Manganese — protection of groundwater as potable source

o Iron — protection of groundwater as potable source

e Sediment in small perennial pond
o Arsenic — resident, protection of groundwater as potable source (note: arsenic
concentration in background soil high risk to resident and extremely high risk with
respect to protection of groundwater as potable source)
o Iron — protection of groundwater as domestic source

o Intermittent surface water in settling pond
o Arsenic — water supply stream standard
o Iron — water supply stream standard
o Manganese — water supply stream standard

e Surface water in small pond
o Arsenic — water supply stream standard
o Iron — water supply stream standard
o Manganese — water supply stream standard

e Downgradient spring
o Manganese — water supply stream standard

With respect to ecological receptors, surface water present within the small pond and intermittently
present in the settling pond in response to precipitation runoff potential pose a threat to aquatic life
because of low pH and elevated concentrations of cadmium, copper, iron, lead, manganese, and zinc. Of
these, the parameters in surface water at the mill site posing the greatest threat to aquatic life are low pH,
dissolved cadmium, dissolved copper, dissolved lead, and dissolved zinc. The parameters posing the
greatest threat to aquatic life in water emanating from the spring downgradient of the mill site are low pH,
dissolved cadmium, and dissolved zinc. However, the elevated concentrations in surface water at the mill

site and in the spring do not appear to be impacting Lake Fork with respect to the aquatic-life standards.

Of the metals in tailings posing threats to ecological receptors, lead likely poses the greatest threat to
livestock and wildlife at the mill site. The elevated lead concentrations reported for the tailings samples
collected from the tailings and settling ponds and suspected tailing in the settling pond berm potentially
pose a high threat to livestock and wildlife. Elevated concentrations of cadmium, copper, and zinc
reported for samples collected at these features pose low to moderate threats to livestock and wildlife.
Sediment within the small pond poses a low threat to livestock and wildlife based on the analyte

concentrations reported to the sediment sample collected at the pond.

HRL Compliance Solutions, Inc. ES-5



Executive Summary

Vegetation growing within and adjacent to the tailing pond and settling pond potentially pose a moderate

threat to domestic animals based on elevated concentrations of iron and lead.

Based on the analytical results reported for sample collected during site investigation at the mill site, the
metals posing the greatest threat to ecological receptors (concentrations reported at levels more than 10

times the ecological criteria suggesting high to extremely high risk) are as follows:

Settling pond surface water — aquatic life
o Dissolved cadmium
o Dissolved copper
o Total recoverable iron
o Dissolved lead
o Dissolved zinc

Small pond surface water — aquatic life
o Dissolved cadmium
o Dissolved copper
o Dissolved lead
o Dissolved zinc

Downgradient spring — aquatic life
o Dissolved cadmium
o Dissolved zinc

Tailings — livestock and wildlife
o Lead

Soil berm — livestock and wildlife
o Lead

The mill wastes, tailings, and contaminated soil at the mill site pose threats to public health and the
environment because of elevated concentrations of arsenic, antimony, and lead. Except for the mill wastes
within the mill building, the primary threat is to residents based on EPA’s residential soil standard and
BLM’s adjacent resident RMC. By reducing the threats based on these benchmarks, the private land
which was formerly part of the mill operations (settling pond and soil berm) qualifies for unrestricted land
use and the threats to adjacent residents are mitigated on the remaining portion of the mill site on public
land. Mill wastes pose a potential threat to site/industrial worker within the mill building. By reducing
potential threats to site workers, any potential threats to any individuals that may enter the building for

lesser exposure durations than site workers will also be reduced.

HRL Compliance Solutions, Inc. ES-6



Executive Summary

Removal action objectives (RAOs) serve as a basis for selecting technologies and developing removal
action alternatives. The goal of the removal action is to reduce human-health and ecological threats
associated with mill wastes (process spillage and ore/concentrate) in the mill building, tailings around the
mill building and within the tailings pond, and tailings within the settling pond and contaminated soil
comprising the settling pond berm. Based on the characteristics of the mill wastes and tailings, the

following specific objectives have been established for the removal action:

e Prevent or reduce actual or potential exposure of site workers and the general public to the threats
posed by mill wastes (process spillage and ore/concentrate) inside the mill building.

e Prevent or reduce actual or potential exposure of humans and the local biotic community from
direct contact with tailings within the settling pond and contaminated soil comprising the soil
berm such that no land use restrictions would be placed on the lands on which the settling pond
and berm are located. To meet unrestricted land use requirements, removal action goals will be
the metals and cyanide criteria specified in BLM’s RMC for the adjacent resident and EPA’s RSL
for residential soil, whichever is most restrictive; however, in no case will the goal be lower than
the concentration reported for the background soil sample collected at the mill site. The
remediation goal for a specific analyte will be the background soil concentration if the analyte
concentration in the background soil sample is greater than one or both of the BLM and EPA
criteria. The removal actions goals are presented in Table 4.2.

e Prevent or reduce actual or potential exposure of human and the local biotic community from
direct contact with tailings around the outside of the mill building and within the tailings pond.
The removal action goals for residual materials remaining after completion of the removal action
will be the metals and cyanide criteria specified in BLM’s RMC for the adjacent resident and
EPA’s RSL for residential soil, whichever is most restrictive; however, in no case will the goal be
lower than the concentration reported for the background soil sample collected at the mill site.
The remediation goal for a specific analyte will be the background soil concentration if the
analyte concentration in the background soil sample is greater than one or both of the BLM and
EPA criteria. The removal actions goals are presented in Table 4.2.

e Prevent or reduce the potential for off-site migration of contaminants as a result of erosion (wind
or water) and mass wasting processes.

e Reduce the potential for generation of leachate in the tailings at the tailings pond and settling
pond as a result of direct infiltration of precipitation and precipitation runoft.

e Protect the stability and integrity of the mill building and its contents.
e Maintain natural character of the mill site to the maximum extent practical.

o Satisfy state and federal Applicable or Relevant and Appropriate Requirements (ARARS).

The process for identifying and analyzing removal action alternatives designed to achieve the RAOs was
implemented by first identifying potential response action technologies and process options, screening the

technologies for applicability and feasibility in accordance with the scope of the removal action(s), and
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assembling the retained technologies into removal action alternatives for detailed analysis of
effectiveness, implementability, and cost. The process resulted in the development of the following

removal action alternatives:

e Alternative 1: No action (no actions are taken to mitigate or otherwise reduce the identified
threats)

e Alternative 2: Consolidation and Containment (tailings around the outside of the mill structure,
tailings in the settling pond, and contaminated soil comprising the settling pond berm are
removed and placed on the tailings at the former tailings pond and the consolidated wastes are
contained by covering with soil and vegetated cover)

o Sub-Alternative 2A: Inclusion of Mill Wastes
o Sub-Alternative 2B: Exclusion of Mill Wastes

e Alternative 3: Excavation, Consolidation, and On-Site Disposal (tailings within the former
tailings pond, tailings around the outside of the mill structure, tailings in the settling pond, and
contaminated soil comprising the settling pond berm are removed and placed in an excavated on-
site disposal cell and the consolidated wastes are contained by covering with soil and vegetated
cover)

o Sub-Alternative 3A: Inclusion of Mill Wastes
o Sub-Alternative 3B: Exclusion of Mill Wastes

Based on the detailed analysis of each alternative and a comparative analysis of the alternatives,
Alternative 2B is recommended as the most effective, implementable, and cost-effective solution for
reduction of the public-health and ecological threats posed by mill wastes, tailings, and contaminated soil
at the mill site in accordance with the RAOs established for the removal action. Alternative 2B would be

implemented as follows:

o Compact tailings within the tailings pond to densify the tailings and mitigate future settlement.

e Consolidation of tailings and contaminated soil comprising the soil berm at the existing tailings
pond. Tailings within the settling pond and the soil berm adjacent to the settling pond will be
excavated and placed on the compacted tailings at the existing tailings pond. Confirmation
samples will be collected to demonstrate that soils remaining at the settling pond and berm area
after removal do not pose a human-health threat. Following confirmation based on the analytical
results, the excavation will be backfilled with clean fill material, the surface graded to be
consistent with the natural character of the surrounding area, and all disturbed areas will be
vegetated.

e Removal of tailings/wastes from around the outside of the mill building and place on the
compacted tailings at the existing tailings pond. Tailings/wastes will not be removed from any
areas where, through consultation with the Forest Service, it is determined that such removal
would jeopardize the stability and integrity of the mill building and reasonable measures could
not be taken to otherwise protect the structure. In all cases, care will be taken during removal of
wastes from around the outside of the mill building to protect the stability and integrity of the
structure and its contents.
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e Mill wastes inside the mill building will remain in place, and the potential threats to public health
posed by mill wastes (process spillage and ore/concentrate) will be mitigated by permanent
institutional controls implemented to secure the mill building and prevent unauthorized access
inside the structure.

o Reshape the consolidated waste materials at the tailing pond to accept a cover and provide
positive runoff by raising the center portion of the tailings to create a minimum outward slope of
5 percent.

o Place a physical barrier (e.g., nonwoven geotextile) on the reshaped tailing pond. It is estimated
that the physical barrier will cover a surface area of approximately 29,000 square feet.

e Place a soil cover (minimum 2-feet thick) over the physical barrier; it is estimated that
approximately 2,150 cubic yards of soil/fill material will be required for the cover system. Ensure
cover soil is capable of supporting vegetation, and amend soil as necessary. Plant native
vegetation consistent with the natural character of the surrounding area on the soil cover.

e Install run-on/run-off and drainage controls as necessary to direct and control precipitation run-
off.

Operation and maintenance activities associated with Alternative 2B would include periodic inspections
to monitor the integrity of the soil cover, erosion control measures, and revegetation success. Operation
and maintenance activities would also include inspection of the permanent institutional controls
implemented to secure the mill building and prevent unauthorized access inside the structure. The access
road leading to the tailings area will not be reclaimed upon completion of the action; however, natural
barriers/boulders will be placed across the access routes to discourage vehicle (including ATVs) access.

The natural barriers will be removed when necessary to allow access for maintenance activities.

The estimated capital cost (construction and indirect costs) for Alternative 2B is § 152,129.

Based on the annual budget established by the Forest Service for operation and maintenance at other
nearby sites at which removal actions have been implemented by the Forest Service, an annual cost of
$15,000 per year for three years of post-reclamation operation and maintenance is estimated for

Alternative 2B.

The estimated net present value (over the three-year period) for Alternative 2B is $ 192,978.
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1.0 INTRODUCTION

HRL Compliance Solutions, Inc. (HCS) in association with Western Water & Land, Inc. (WWL) prepared
this Engineering Evaluation and Cost Analysis (EE/CA) for the U.S. Forest Service (Forest Service). The
report presents an engineering evaluation and cost analysis of alternatives for a removal action at the
Matterhorn Mill Site (mill site), an inactive/abandoned mill located in the Upper San Miguel River
watershed near Lake Fork, a tributary of the San Miguel River in San Miguel County, Colorado (Figure
1-1). The mill site consists of a mill building containing remnants of milling equipment and machinery,

an accumulation of tailings in the former tailings pond located adjacent to the mill building, and a settling

pond located downgradient of the tailings area (Figure 1-2).

The removal action will address metals contamination in waste tailings, settling pond soil/sediment, and
vegetation at the mill site. Data collected by various entities indicate that the waste tailings present at the
mill pose an unacceptable risk to human health and the environment. Precipitation and groundwater
percolating through the mill waste reacts with the waste tailings to produce metals-contaminated leachate
which ultimately discharges to Lake Fork. As proposed in this EE/CA, the removal action for the mill site
is intended to be the final remedy for reducing human-health and ecological risks at the mill and reducing
the potential for mill waste to serve as a source for metals contamination in the Lake Fork. This EE/CA

does not address mine drainage from the nearby San Bernardo Mine.

1.1 Authority

Except for the southwestern portion of the settling pond, the mill site is located on land under the
jurisdiction and control of the U.S. Forest Service. The southwestern portion of the settling pond lies on
private land owned by Pathfinder Development, Inc. The Forest Service is implementing this EE/CA to
address potential threats posed by the entire mill site because constituents derived from mill site
originated on lands were under its jurisdiction and control. The Forest Service has been delegated, under
the authority of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) as amended and pursuant to the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP), the responsibility to undertake response actions with respect to the release or
threat of release of oil, petroleum products, hazardous substances, or pollutants and contaminants that

pose an actual or potential threat to human health or welfare, or the environment. Under this authority, the
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Forest Service may take action to protect public land resources and public land users from hazardous

substances that pose a threat or potential threat to human health and the environment.

1.2 Project Background

The mill site has been the source of various investigations regarding its historical significance, and the
human health and environmental concerns associated with the presence of mill tailings at the site.
Previous studies include a Phase I Environmental Site Assessment by American Geological Services, Inc.
(AGS) in 2005, a Preliminary Assessment/Site Investigation (PA/SI) by Au’ Authum Ki., Inc. (AAK) in
2007, a supplemental site investigation conducted in support of this EE/CA by HRL Compliance

Solutions, Inc. (HCS) in 2008, and an archaeological assessment performed by the Forest Service in 2010.

In 2005, AGS performed a Phase I Environmental Site Assessment and a Limited Phase II Site
Investigation for the National Trust for Historic Preservation to identify existing or potential recognized
environmental conditions or historical environmental conditions affecting the site (AGS, 2005). The
results from the Phase I Environmental Assessment indicated the site was not currently or historically
used as a hazardous waste disposal site and that there were no hazardous materials, biohazardous wastes,
petroleum products, aboveground or underground storage tanks. A limited number of soil and mill waste
samples were taken inside the mill and analyzed for a range of metals. The results from the AGS

investigation are discussed in more detail in section 3.0.

In 2007, the Forest Service contracted with AAK to perform a PA/SI of the mill site to assess potential
human-health and ecological threats resulting from former operations at the mill site. The scope of work
performed for the PA/SI included the collection of surface-water, surface soil and surface tailings, and
vegetation samples for laboratory analysis, and based on the analytical results, assessing the relative
hazards to human health and the environment associated with existing conditions at the mill site. Based
on AAK’s findings, the Forest Service concluded that the tailings at the mill site presented a potential
threat to the health of site visitors, site workers, and downstream residents as well as potential threats to

wildlife and livestock and potential impacts water quality of the adjacent stream (Lake Fork).
In 2008, supplemental sampling was performed by HCS to complete the site characterization and support

this EE/CA. The work performed by HCS included excavation of test pits within the tailings and settling

pond areas to assess the depth of tailings and collect subsurface tailings samples for laboratory analysis.

HRL Compliance Solutions, Inc. 1-2



Introduction

In 2009, the Forest Service performed an archeological assessment of the mill site to determine its
historical significance as a representation of 20" century silver mining and milling operations, as well as
some emergency stabilization to prevent the structure from collapsing from heavy snows. The
stabilization project was a joint effort between San Miguel County, Uncompahgre National Forest,
Colorado Preservation, Inc. and the National Trust for Historic Preservation. The mill site was placed on
the National Register of Historic Places and the Colorado State Register of Historic Properties on

February 24, 2010.

1.3 Purpose of this EE/CA

The purpose of this EE/CA is to screen, develop, and evaluate potential removal action alternatives for
reducing human-health and ecological threats posed by tailings at the mill site. The EE/CA was developed
in accordance with the procedures established by the EPA for non-time-critical removal actions under
CERCLA and the NCP. EPA guidance for non-time-critical removal actions is presented in Guidance on

Conducting Non-Time-Critical Removal Actions Under CERCLA (USEPA, 1993).

The data used to prepare this EE/CA were collected by various investigators during previous studies
conducted at the mill site. The data were used to assess risks posed by tailings within the former tailings
pond and the settling pond and evaluate the effectiveness, implementability, and cost of removal actions
alternatives for reducing the risks. An Action Memorandum will be prepared by the Forest Service to

document the selected alternative following receipt of public comment on this EE/CA.

1.4 Organization of this Document

The remainder of this EE/CA is organized as follows:

e Section 2.0 discusses the mill history, location, description, and a summary of geologic and
hydrologic conditions.

e Section 3.0 provides a summary of the characterization scope of work; data used to characterize
the source, nature and extent of contamination; and streamlined risk evaluation.

e Section 4.0 presents removal action objectives, including statutory framework on removal
actions, removal action scope and schedule, identification of preliminary Applicable or Relevant

and Appropriate Requirements (ARARs), and removal action objectives.

e Section 5.0 presents the identification and analysis of removal action technologies and
alternatives.
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e Section 6.0 provides a comparative analysis of removal action alternatives.
e Section 7.0 presents the recommended removal action alternative.

e Lists of acronyms and references are presented in Sections 8.0 and 9.0, respectively.
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2.0 MILL SITE DESCRIPTION

This section provides a general description of the mill site, including mill location, mill features, mill

history, and site geology and hydrology.

2.1 Site Description

The mill site is an abandoned/inactive mill located in the NW Y4 of the NE 4 of Section 5, Township 41
North, Range 9 West of the New Mexico Principal Meridian along Highway 145 in San Miguel County
(Figure 1-1). The Mill is approximately 2.8 miles south of Ophir in the Iron Springs Mining district of the
Upper San Miguel River Watershed. The mill site is situated on a bench about 60 feet above the Lake
Fork of the San Miguel River at an elevation of about 9,420 feet above mean sea level; mill site
coordinates are N37°50°56.70” and W107°53°03.70”. A short access road leads to the mill site from
Highway 145.

The mill building, former tailings pond, and settling pond are primarily on Forest Service land, with the
exception of the southwestern portion of the settling pond which is located on private property owned by
Pathfinder Development, Inc. The mill site is located on the unpatented Dave Day lode claim and Valley
View No. 2 millsite claim, both of which are currently inactive/closed as of 2010 according to the Bureau

of Land Management (BLM) LR2000 database.

The area encompassing the mill site is characterized by rugged, steep, high alpine terrain extending to
above timber line. The mill site is bounded to the south and west by a steep hillside extending down to the
Lake Fork of the San Miguel River. The Lake Fork flows through Forest Service land and privately
owned property for approximately 1.5 miles from the mill to the confluence with Howard Fork to form

the South Fork of the San Miguel River.

General site features at the mill site are shown in Figure 1-2. The mill site covers an area of
approximately 1.7 acres. Mill site features include a large mill structure, a 1.02-acre tailings pile adjacent
to the structure, a 0.34-acre settling pond located northwest of the tailings pile, and a small, bermed pond
(35 to 40 feet in diameter and up to 20 feet deep) located northwest of the settling pond. An aerial
tramway extends from the mill southwest across Lake Fork to the San Bernardo Mine, which was used

during operations to transport ore to the mill. Archeologists have determined the existing mill structure to
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be historically significant, and in February 2010 the mill site was placed on the National Register of
Historic Places and the Colorado State Register of Historic Properties. The mill building and equipment
are largely intact and represent the first generation of the flotation system that replaced the old-style
stamp mills and concentrating tables. The mill site is listed on the National Register of Historic Places
under Criterion A for industry at the local level of significance for its contribution to the 20" century

silver mining industry and Criterion C for engineering at the local level of significance.

Although largely intact, the mill structure has suffered damage from weathering and decay of support
columns and siding from dirt build-up against the lower level from erosion from the slope above the mill.
In 2009, Historicorps coordinated and led a three-day site clean-up and emergency stabilization of the
building to prevent further deterioration until full restoration could be completed. Collapsed roof and
framing materials were removed and the remaining walls were stabilized. A temporary shelter with metal
roofing was constructed at the exposed western end of the mill to protect a Wilfley table. Historicorps
plans for additional structure stabilization by excavating a run-off ditch parallel to the south side of the

building to prevent further deterioration of the timber frame and exterior wood sheathing.

The mill site is in the Rocky Mountain subalpine zone, and plants and animals associated with subalpine
environments have been observed at the mill. The mill is surrounded by coniferous forest. Large
mammals that may be observed in the vicinity of the mill include elk, mule deer, black bear, mountain

lion, and coyote. Small mammals that may also be observed include marmot and pika.

Snowmelt runoff in the vicinity of the mill site generally occurs from April to July, with peak runoff
typically occurring in May and June. Runoff from thunderstorms is variable but typically occurs during
the summer monsoon from July through early September. On-site, runoff flows into the settling pond
where it ultimately infiltrates and evaporates; flows in excess of the pond’s capacity will discharge to the

drainage extending downstream of the settling pond to Lake Fork.

The human population in the upper San Miguel River watershed varies seasonally as tourists and
temporary residents move into the area during the summer. San Miguel County’s resident, year-round
population is 7,359 (San Miguel County, 2012). Historically, the area’s economy was based on industries
such as mining, logging, ranching, and agriculture; currently the primary industry is tourism and outdoor
recreation. The population around the mill area is limited to small communities such as the San Bernardo
neighborhood directly south of the mill site and the town of Ophir approximately 2.8 miles to the

northeast. The nearest urbanized area is the town of Telluride.
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2.2 Mill History

The mill site is located in the historic Iron Springs mining district, Trout Lake mining area, in the Upper
San Miguel River basin. The mill was built in 1920 to process primarily silver and lead ore from the San
Bernardo Mine to the west. The mill structure was constructed with an overall height of 98 feet from
ground level to the top of the highest level and a length of 145 feet and width of 46 feet (Collman, et.al.,
1993). An aerial tramway, 1,700 feet long, was constructed to transport ore from the San Bernardo Mine
to the mill. The mill operated intermittently between 1920 and 1942. After a 20 year hiatus, the mill was
renovated and operated by Silver Hat Mining, Inc. from 1962 to 1968. The mill has been inactive since

1968.

The mill was operated on a froth-flotation process where ground ore is mixed with water and surfactants
are used to separate minerals. The slurry remaining after the desired minerals have been separated was
discharged to the tailings pond. Water in the tailings pond has long since evaporated and infiltrated,
leaving an accumulation of tailings within the former pond area. It is uncertain when the settling pond
was constructed downgradient of the tailings area, but it is suspected that the settling pond was

constructed to promote settling of tailings material in runoff from the tailings area.

The history of the mill has been well documented in archeological studies regarding its local historical
significance as a representation of the silver mining industry in the 20" century. The mill site was built
using state-of-the-art milling equipment designed to process primarily silver ore, and lesser amounts of
lead, copper, and gold ore. The mill used the flotation process, which replaced the common stamp-mill
technology with a process that produced a higher grade of concentrate. Initially, the flotation cells may
have used paddle agitation, but the mill was upgraded in 1922-1923 to incorporate the newer technology
of air or “froth” agitation. Although the mill had been upgraded, mechanical problems caused the mill to
remain closed through 1924. When the mill reopened, production was significantly increased, with 1926
being the peak year. In 1929, the stock market crash and onset of the Great Depression brought ore
production and concentration to a halt and the mill was shut down. It opened again briefly from 1941 to
1942, but closed again during World War II. During the years 1961-1963, the Silver Hat Mining
Company made improvements to the mine and the mill to stabilize and improve operations. A new
concrete foundation was poured, a new electrical system was added, and ore processing equipment was
repaired or replaced. The mine and mill operated until 1968, when the company allowed unpatented

claims to lapse and the mill again shut down. It has not reopened since.
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The mill structure sits on the unpatented Valley View No. 2 millsite claim, which was listed as
closed/abandoned in 2010 by the BLM LR2000 database. The mill tailings and settling pond are located
on the unpatented Dave Day lode claim, which was listed as closed/abandoned in 2010 by the BLM
LR2000 database. The lands are under the jurisdiction and control of the Forest Service, with the

exception of the southwestern portion of the settling pond which is located on private property.

In November of 2009, San Miguel County, Forest Service, Colorado Preservation, Inc., and the National
Trust for Historic Preservation performed cleanup and construction activities at the mill site to provide
emergency stabilization of the structure, which had a partially collapsed roof and damaged support
columns from decay. A temporary shelter was built on the west end of the structure to protect a Wilfley

Table.

On February 24, 2010 the mill site was listed on the National Register of Historic Places and the Colorado
State Register of Historic Properties. The mill was placed on San Miguel County’s historic register in

2005.

2.3 Geologic Setting

The mill site is situated on a bench, at an elevation approximately 150 feet above Lake Fork. According to
the preliminary geologic map of the Mount Wilson quadrangle (Bromfield and Conroy, 1963), the bench
likely consists of granodiorite porphyry, and the unconsolidated sediments overlying the bedrock bench
consist of poorly sorted gravels including cobbles and boulders on intrusive rocks, Telluride
Conglomerate, and San Juan Tuff. Soils at the mill site grade from silty sand (0 to 12 inches below

ground surface) to clayey gravels at depth (30 to 60 inches below ground surface).

24 Hydrologic Setting

Lake Fork, located approximately 500 feet west to the mill site, is the primary surface water feature in the
vicinity of the site. Lake Fork originates as discharge from Trout Lake which is located about 1.5 miles
upstream of the mill site and joins Howard Fork approximately 1.5 miles downstream of the mill site to
form South Fork of the San Miguel River. In addition, an un-named drainage of Lake Fork drains a small
basin immediately north of the mill site. The drainage flows along the northern boundary of the mill site

and into a small bermed pond before cascading down the steep hillside to Lake Fork. Saturated conditions
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observed at the ground surface along the alignment of the drainage in the center of the basin suggest that

shallow groundwater is present upgradient of the mill site at least during some times of the year.
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3.0 MILL SITE CHARACTERIZATION

Characterization of site conditions at the mill site was performed to obtain the information needed to
evaluate human-health and ecological risks associated tailings accumulations and to evaluate removal
action alternatives for the reducing those threats. The characterization was developed on the basis of data
and information collected during three separate site investigation efforts. The investigations were
conducted by AGS in 2005, AAK in 2006, and HCS in 2008. Photographs taken during the AAK and

HCS characterization efforts are presented in Appendix A.

The site investigation performed by AGS in 2005 was associated with a limited Phase II Site
Investigation and reported in Phase I Environmental Site Assessment & Limited Phase II Site
Investigation (AGS, 2005). The purpose of the AGS investigation was to evaluate the metal content of

the mill wastes located within the mill building.

The investigation performed by AAK in 2006 included the collection tailings, surface water, soil, and
vegetation samples for laboratory analysis. Results of the AAK investigation are reported in Assessment
Summary Report — San Bernardo Mill, San Miguel County, Colorado (AAK, 2007). The purpose of the
investigation was to provide the data needed to complete a preliminary assessment of the threats posed to

human health and the environment.

The investigation performed by HCS in 2008 included the collection of composite samples from test pits
excavated in the tailings deposits within the tailings pond and settling pond. The investigation was
conducted to support preparation of this EE/CA, and the objective of the investigation was to provide the

data needed to assess metals concentrations at depth within the tailings deposits.

The reporting of investigation results is organized in this section by medium (tailings within the mill
building, tailings [tailings pond and settling pond], surface water, soil, and vegetation). In each
discussion, tables are presented to show the sampling results for the various media. Analytical results are
compared to screening levels derived from state and federal human-health and ecological risk-based
standards and risk management criteria (RMC) established by the BLM. Results for synthetic

precipitation leaching procedure (SPLP) analyses performed on the tailings samples collected within the
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tailing pond and settling pond were used to compute leaching RMC for comparison to total metals results

in the tailings.

In addition to the investigations designed to assess human-health and ecological threats associated with
tailings at the mill site, archeological investigations were conducted by the Forest Service and The
Collaborative, Inc. in 2009 to evaluate the historical significance of the mill site and apply for placement

in the National Register of Historic Places.

3.1 Site Characterization Scope of Work

The scopes of work for the three site characterization efforts and the cultural resource inventory are
outlined below.

3.1.1 AGS Environmental Site Assessment
AGS prepared the Phase I Environmental Assessment at the request of the National Trust for Historic
Preservation to 1) assist in the evaluation of legal and financial liabilities associated with the property; 2)
assist in the evaluation of the site’s overall development potential; 3) assist in determining whether any
immediate actions at the site are necessary to comply with existing environmental laws and regulations;
and/or 4) constitute partial or whole appropriate inquiry for purposes of CERCLA’s innocent landowner
defense. Results from their record review and site visit indicated that none of the following materials
were observed at the site:

e Hazardous materials or petroleum-based products

e Drums or unidentified containers

e Biohazardous waste

e  Current or prior landfill activities

e Existing or historical aboveground storage tanks

o Existing or historical underground storage tanks

e Suspect PCB equipment or materials
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e Suspect asbestos-containing materials; however, an inspection per the requirements set forth in
the Asbestos Health Emergency Response Act or the Colorado Department of Public Health and
Environment bulk asbestos sampling has not been performed at the site.

As part of the limited Phase II Site Investigation, AGS collected the following composite, mill-waste

samples inside the mill building at the locations shown in Figure 3-1:

o Three soil samples where processing spillages occurred (MM-01, MM-02, MM-04)

e  One sample from an ore/concentrate bin (MM-03)

3.1.2 AAK Site Investigation

The following samples were collected during the AAK Site Investigation at the locations shown in Figure
3-2:

e Five surface water samples

Lake Fork — upgradient of the mill (SW-1)

Lake Fork — downgradient of the mill (SW-2)

One sample from small bermed pond northwest of settling pond plus duplicate (SW-3)
One sample of ponded water within the settling pond (SW-4)

One sample from a spring located near the toe of the slope downgradient of the mill area
(SW-5)

O O O O O

e Three composite near-surface (0 to 6”) tailings samples from the tailings impoundment
o One composite sample from the north half of tailings pond (T-1)
o One composite sample from the south half of tailings pond plus duplicate (T-2)
o One composite tailings sample from settling pond (T-3)

e Two soil samples
o One near-surface (0 to 6”), composite soil sample from berm located on the west
perimeter of settling pond (BERM)
o One near-surface (0 to 6”) composite background soil sample collected uphill
approximately % mile north of mill (BKG SOIL)

e One near-surface (0 to 6”), composite sediment sample from small, bermed pond located
northwest of the settling pond (SED-1)

e Three composite vegetation samples
o Composite sample collected along perimeter and within settling pond plus duplicate
(VEG-POND)
o Composite sample collected along perimeter and within tailings pond (VEG-T)
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o Composite background sample collected uphill approximately % mile north of mill
(BKG VEG)

3.1.3 HCS Tailings Investigation

As part of the continued effort to characterize the mill site, HCS excavated test pits with a tractor-
mounted backhoe to (1) investigate the extent of tailings within the tailings pond and settling pond, (2)
collect subsurface tailings samples at the tailings pond and settling pond for geotechnical testing and
chemical laboratory analyses, (3) investigate the depth of soil/unconsolidated materials in a potential soil
borrow area, and (4) investigate the depth of soil/unconsolidated material in a potential on-site
repository area. A total of four test pits were excavated at the tailings pond and one each at the settling
pond, potential borrow area, and potential on-site repository area (Figure 3-2). Each test pit was
excavated until backhoe refusal was encountered at the bedrock surface, and a lithologic log was
prepared to describe the physical nature of the material encountered in each pit; the lithologic logs are

provided in Appendix B.

Subsurface samples were collected from test pits excavated in the tailings pond and settling pond. Each
sample was a composite of subsamples collected from the test pits. The tailings pond sample was a
composite of the tailings excavated from four test pits, and the settling pond sample was a composite of
the tailings excavated from one test pit. During backfilling, a 1.5-inch PVC piezometer was installed in
one of the four test pits at the tailings pond and in the one test pit at the settling pond. No groundwater
was encountered during test-pit excavation in October 2008. The piezometers were inspected on June 24,
2009, and again, no groundwater was present in the piezometers. During the 2008 sub-surface
investigation, the following samples were collected for laboratory analysis at the locations shown in

Figure 3-2:

e One composite sample from the tailings pond (Sample 1)

e Once composite sample from the settling pond (Sample 2)

3.1.4 Cultural Resource Inventory

In 2009, the Forest Service and The Collaborative, Inc. assessed the mill site against the National
Register of Historic Places criteria for evaluation and submitted the application form required to place

the mill on the register. These criteria specify that the quality of significance in American History,
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architecture, engineering, archeology, and culture is present in districts, sites, buildings, structures, and
objects of State and local importance that possess integrity of location, design, setting, materials,

workmanship, feeling, association, and

A. that are associated with events that have made a significant contribution to the broad patterns of
our history; or

B. that are associated with the lives of persons significant in our past; or

C. that embody the distinctive characteristics of a type, period, or method of construction, or that
represent the work of a master, or that possess high artistic values, or that represent a significant
and distinguishable entity whose components may lack individual distinction; or

D. that have yielded, or may be likely to yield, information important in prehistory or history.

The Matterhorn Mill was accepted as a site of historical significance under criterion A for local industry
significance in its contribution to 20™ century silver mining in Colorado, and criterion C for engineering
at the local level of significance. According to the notes included on the site form and nomination, the
Matterhorn Mill (5SM.6717) was originally recorded with the entire Matterhorn Mill Complex as
5SM.2738; however, only the Mill building itself (SSM.6717) has been listed on the National Register as
of 2/24/2010.

3.2 Site Characterization Results

Results for each of the investigations described in Section 3.1 are discussed below.

3.2.1 Subsurface Tailings Investigation and Volume Estimation

The subsurface tailings investigation performed by HCS in 2008 involved the excavation of test pits to
(1) investigate the extent of tailings within the tailings pond and settling pond, (2) collect subsurface
tailings samples at the tailings pond and settling pond for geotechnical testing and chemical laboratory
analyses, (3) investigate the depth of soil/unconsolidated materials in a potential soil borrow area, and (4)
investigate the depth of soil/unconsolidated material in a potential on-site repository area. Analytical
laboratory results for the samples collected during the investigation are discussed along with the tailings
results reported for AAK investigation in Section 3.2.4. Results for the remaining portions of the HCS

scope of work are discussed below.
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Tailings Pond

The tailings pond covers an irregularly-shaped area, with a surface area of approximately 28,000 square
feet. Wood timbers encountered in the western portion of the tailings pond suggest that a wooden trellis
had been constructed along the western perimeter of the pond for delivery of tailings slurry from the mill.
As a result, larger, sand-size tailings were deposited close in the western portion of the pond and finer,
silt- and clay-sized tailings were deposited within the central and eastern portions of the pond. No

groundwater was encountered in any of the test pits excavated within the tailing pond.

The tailings encountered within the tailings pond are generally classified as silty sand (SM) in
accordance with the Unified Soil Classification System (USCS) following ASTM D 2487. Relatively
undisturbed tailings samples were obtained from two of the test pits (Test Pit #1 and Test Pit #4) for in-
situ moisture and density measurements. In addition a consolidation test (ASTM D 2435) was performed
on a tailings sample collected at Test Pit #1 to estimate the magnitude of potential volume change during

loading/consolidation of the deposit. Classification of the tailings samples is summarized below.

Tailings Sample Classification — Tailings Pond

Sample % Sand % Silt % Clay LL' PI' USCS
TP#1 @2.1° 54 44 2 NV NP SM
TP#4 @ 3.2’ 81 19 0 NV NP SM
Tailings bulk 62 30 8 NV NP SM

"LL = Liquid Limit; PI = Plasticity Index; NV = no value; NP = not plastic

In-situ soil properties and consolidation results for the tailings samples obtained from the tailings pond

are summarized below.

In-Situ Soil Properties — Tailings Pond

In situ properties Consolidation properties
Identification o Dry density Maximum
Water content (%) (pef) density (pef) C, C,
TP#1 @ 2.1’ 18.3 100.3 - 1.7 5.6
TP#4 @ 3.2 15.9 88.9 95.3 - -
tailings bulk 15.8 - - - -
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The overall thickness of tailings encountered in the test pits at the tailings pond averages 6.7 feet and
generally increases from south to north; increasing from approximately 5 feet in the south to
approximately 9 feet in the north. Based on a surface area of 29,000 square feet and average thickness of
6.7 feet, the estimated volume of tailings within the tailings pond is 194,300 cubic feet or approximately

7,200 cubic yards.

Settling Pond

The settling pond is located immediately west and approximately 15 feet lower in elevation than tailings
pond and has a surface area of approximately 3,250 square feet. The material excavated from the test pit
at the settling pond primarily consisted of fine-grained tailings (silt and clay with some fine sand). The
tailings filled a depression formed in part by an earthen berm adjacent to the western perimeter of the
settling pond. It is suspected that the tailings in the settling pond originated at the tailings pond and were
possibly transported to the settling pond in response to overflow from the tailings pond; however, it is

possible that the tailings were deposited in the settling pond directly from the mill.

The tailings encountered in the test pit at the settling pond were generally classified at low-plasticity silt

(ML) in accordance with the USCS. Classification of the tailings samples is summarized below.

Tailings Sample Classification — Settling Pond

Identification % Sand % Silt % Clay LL PI USCS

Tailings bulk 25 43 32 35 6 ML

"LL = Liquid Limit; PI = Plasticity Index

In-situ moisture content of the bulk tailings sample collected at the settling pond indicated a water

content of 35.8 percent.

The total surface area of tailings-impacted lands at the settling pond is approximately 11,000 square feet;
the area delineated in Figure 3-2. The test pit was excavated in the deepest portion of the pond which is
located adjacent to the soil berm that served as the pond embankment. The thickness of tailings
encountered in the test pit was approximately 3 feet. Based on visual observations and a topographic
survey conducted at the site during the HCS investigation, the 3-foot thickness of tailings is projected to
cover approximately 3,250 square feet of the tailings-impacted area. A thin veneer of tailings (generally
less than 6 inches thick) covers the remaining 7,750 square feet of impacted land. Based on these surface

areas and thicknesses, the estimated volume of tailings within the settling pond is 13,625 cubic feet or
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505 cubic yards. The volume of soil comprising the berm serving as the embankment for the settling
pond is approximately 184 cubic yards based on the topographic survey performed during the HCS

investigation.

Potential On-site Disposal Area

An area for potential on-site disposal of tailings from the mill site was identified through consultation
with the Forest Service. The area lies immediately north-northeast of the mill structure, below the former
railroad grade. The test pit excavated within the potential disposal area encountered bedrock at 2.3 feet

below ground surface.

Potential Soil Borrow Area

A potential on-site soil borrow area was identified in consultation with the Forest Service immediately
east of the mill structure along a road cut above the mill. The test pit excavated in the area encountered
bedrock at 1.5 feet below ground surface. The material excavated from the test pit appeared to be

imported road base.

3.2.2 Mill Waste Inside the Mill Building

Mill-waste samples were collected inside the mill building at the locations shown in Figure 3-1. The
samples were collected with a hand trowel at approximate three- to six-inch depths below the surface.
Analytical results for the four samples are presented in Table 3.1. In general, metals concentrations were
generally lowest and most similar in the samples collected in the vicinity of the ball mill (MM-01) and
the floatation cells (MM-02). The metals concentrations reported for the sample collected near the
Wilfley gravity table (MM-04) were generally higher than the levels reported for MM-01 and MM-02.
The ore/concentrate sample (MM-03) generally had the highest metals concentrations with the exception
of manganese and mercury. The metals results for MM-03 are greater by a factor of 2 or more compared

to samples MM-01 and MM-02, and are generally greater than the concentrations in MM-04.

3.2.3 Surface Water

Surface-water samples were collected at the locations shown in Figure 3-2 and described in Section 3.1
and on the completed sampling forms (Appendix B). Analytical results for the surface-water samples are

presented in Table 3.2.
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Comparison of the analytical results for upgradient and downgradient samples collected from Lake Fork
(SW-1: upstream and SW-2: downstream) provides an indication of potential impacts to the stream as a
result of constituents derived from the mill. However, the reach along the mill area may also be impacted
by constituents derived from mines (i.e., San Bernardo Mine) located west of the stream. Therefore,
degradation of water quality within this reach of Lake Fork may not be solely attributed to impacts from

the mill.

Analytical results for the samples collected from Lake Fork indicate near neutral pH and that water
quality downgradient of the mill area is generally consistent with water quality upgradient of the mill.
The parameters showing the greatest increase in concentration from the upgradient to downgradient
sampling stations were dissolved manganese and dissolved zinc. The dissolved manganese concentration
increased by a factor of at least 5, from less than 5 micrograms per liter (ug/L) upstream of the mill to 25
ug/L downstream of the mill. The dissolved zinc concentration increased by a factor of at least 3, from
less than 10 pg/L upstream of the mill to 30 pg/L downstream of the mill. These increases may be
attributed in part to the elevated levels of manganese and zinc reported for water samples collected from

the small pond, settling pond, and downgradient spring.

Analytical results for the surface-water samples collected within the mill area (samples SW-3 [small
pond] and SW-4 [settling pond]) show the waters to be acidic [(pH values of 2.9 to 3.7 s.u.]). Samples
SW-3 and SW-4 contain the following parameters at levels 2 to 10 times greater than the levels reported

for the upstream Lake Fork sample (SW-1):

e Physical parameters:
o Total Suspended Solids
o Total Dissolved Solids

e Inorganics

Boron

Dissolved Calcium
Dissolved Magnesium
Nitrogen Ammonia
Potassium

Sulfate

O O O O O O

e  Metals
o Dissolved Antimony
o Total Recoverable Chromium
o Dissolved Nickel
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o Dissolved Selenium
o Dissolved Silver

Samples SW-3 and SW-4 contain the following parameters at levels 10 to 100 times greater than the

levels reported for the upstream Lake Fork sample (SW-1):

e Inorganics
o Chloride

e Metals
o Dissolved Arsenic
o Total Recoverable Arsenic
o Dissolved Copper

Samples SW-3 and SW-4 contain the following parameters at levels more than 100 times greater than the

levels reported for the upstream Lake Fork sample (SW-1):

e Physical parameters:
o Acidity

e Metals

o Dissolved Cadmium
Dissolved Iron
Total Recoverable Iron
Dissolved Lead
Dissolved Manganese
Dissolved Zinc

O O O O O

Comparison of the analytical results for sample SW-5 (collected at a spring located downgradient of the
mill area) to the results reported for the upstream Lake Fork sample indicates that the water contains
elevated levels of total dissolved solids, dissolved calcium, dissolved magnesium, dissolved nitrate,
sulfate, dissolved manganese, and dissolved zinc. The elevated levels for these parameters may, in part,
reflect natural groundwater conditions in the region. However, it is likely that mill-derived constituents
have adversely impacted water quality in the shallow groundwater system beneath and downgradient of
the mill area. For example, the elevated levels of dissolved manganese and dissolved zinc in the spring
sample may be associated with the high levels reported for these parameters in the water samples

collected at the mill.
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3.2.4 Tailings

Tailings, sediment, and soil samples were collected at the locations shown in Figure 3-2 and described in
Section 3.1 and on the completed sampling forms (Appendix B). The near-surface tailings, sediment, and
soil samples collected during the AAK investigation were obtained by collecting at least five subsamples
at a depth of 0- to 6-inches within each identified sampling area. The subsurface tailings samples
collected during the HCS investigation were obtained by collecting subsamples from test pits excavated
within the tailings pond and the settling pond. Analytical results for the tailings, sediment, and soil

samples are presented in Table 3.3.

3.2.4.1 Surface Tailings

Comparison of the analytical results reported for the surface tailings samples collected within the north
half of tailings pond (T-1) to samples collected within the south half of tailings pond (T-2) shows that
metals concentrations are generally consistent across the tailings pond area. Except for zinc, metals
concentrations reported for the two tailings pond areas differ by less than a factor of 2. The zinc
concentration reported for the sample T-2 is approximately 3.2 times greater than the zinc concentration

reported for sample T-1.

Comparison of the average analytical results reported for tailings T-1 and T-2 to the analytical results
reported for tailings sample T-3 (settling pond) also shows that metals concentrations are generally
consistent for the two features. Except for cadmium, metals concentrations reported for the two features
differ by less than a factor of 2.0. The average cadmium concentration reported for the tailings pond
samples is approximately 3.0 times greater than the cadmium concentration reported for the settling

pond.

Except for chromium, manganese, nickel, uranium, and vanadium, the average metals concentrations
reported for the tailings pond and settling pond exceed the concentrations reported for surface
background soil. The metals reported for the two features at concentrations exceeding background levels
by more than a factor of 10 include antimony (131 times higher), arsenic (20 times higher), lead (98
times higher), mercury (11 times higher), and silver (38 times higher). The metals reported for the
tailings areas at concentrations exceeding background levels by a factor of more than 2 but less than 10
include cadmium (8 times higher), copper (6 times higher), molybdenum (4 times higher), selenium (9

times higher), and zinc (9 times higher).
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3.2.4.2 Subsurface Tailings

The analytical results reported for tailings pond surface samples T-1 and T-2 are generally consistent
(within a factor of 2.0) with the results reported for the subsurface tailings pond sample. The analyte
reported at highest concentration in the tailings pond subsurface sample relative to the average
concentrations for the surface samples was total iron; the total iron concentration in the subsurface
sample was 2.56 times higher than average concentration reported for the surface samples. These
findings indicate that surface and subsurface tailings within the tailings pond are fairly homogeneous

with respect to metals concentrations.

Most of the analytical results reported for settling pond surface sample T-3 are generally consistent
(within a factor of 2.0) with the results reported for the subsurface settling pond sample. However,
several analytes in the subsurface sample were reported at concentration more than 2.0 times greater than
the concentrations reported for the surface sample, including total copper (2.73 time greater), total
manganese (56.62 times greater), total mercury (4.15 times greater), total nickel (5.0 times greater), and

total zinc (3.7 times greater).

Comparison of the subsurface samples collected from the tailings pond and settling pond indicates that
the subsurface tailings in the settling pond contain notably higher concentrations of total manganese and

total cadmium.

3.2.4.3 SPLP Results

In addition to total metals analyses, surface tailings samples T-1 (northern half of tailings pond) and T-3
(settling pond) and subsurface tailings samples at the tailings pond and settling pond were also analyzed
for SPLP metals analyses. The SPLP analytical results for the samples are presented in Table 3.4. Except
for chromium, mercury, molybdenum, uranium, and cyanide, each analyte was detected in one or more of
the samples. For several of the analytes, concentrations are reported at values between the method
detection limit and practical quantitation limit. Because the practical quantitation limit is considered the
lowest concentration that can accurately be measured, the concentrations reported below the practical
quantitation limit are considered estimated values. The metals reported at concentrations above the
practical quantitation limits in one or more of the samples are cadmium, copper, iron, manganese,

selenium, silver, zinc, and nitrogen ammonia. Of these analytes, manganese and zinc were reported at the
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highest concentrations; the highest manganese and zinc concentrations were reported for the subsurface

sample collected at the settling pond.

3.2.5 Sediment

The composite sediment sample (SED-1) was collected within the smaller pond located northwest of the
settling pond at the location shown in Figure 3-2 and described in Section 3.1 and on the completed
sampling forms (Appendix B). The pond likely receives some runoff from the settling pond as well as
runoff conveyed along the un-named drainage that drains the basin upgradient of the mill site. Analytical

results for the sediment sample are presented in Table 3.3.

The metals reported at the highest concentrations in the sediment sample are arsenic, copper, iron, lead,
manganese, and zinc. The metals reported for the sediment sample at concentrations exceeding
background levels by more than a factor of 10 include antimony (21 times higher), arsenic (12 times
higher), copper (18 times higher), iron (13 times higher), and silver (16 times higher). The metals
reported for the sediment at concentrations exceeding background levels by a factor of more than 2 but
less than 10 include cadmium (3 times higher), lead (6 times higher), mercury (4 times higher),

molybdenum (4 times higher), selenium (4 times higher), and zinc (4 times higher).

3.2.6 Soil

A composite soil sample was collected from the berm located on the west perimeter of the settling pond
shown in Figure 3-2 and described in Section 3.1 and on the completed sampling forms (Appendix B).

Analytical results for the soil sample are presented in Table 3.3.

The metals reported at the highest concentrations in the soil sample are arsenic, copper, iron, lead,
manganese, and zinc. The metals reported for the soil sample at concentrations exceeding background
levels by more than a factor of 10 include antimony (42 times higher), arsenic (15 times higher),
cadmium (12 times higher), copper (22 times higher), lead (45 times higher), and silver (16 times higher).
The metals reported for the soil sample at concentrations exceeding background levels by a factor of
more than 2 but less than 10 include iron (3 times higher), manganese (9 times higher), mercury (3 times
higher), molybdenum (5 times higher), selenium (8 times higher), and zinc (9 times higher). These

findings suggest that tailings may have been used in part to construct the berm.
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3.2.7 Vegetation

Composite vegetation samples comprised of typical grasses were collected throughout the tailings area,
settling pond, and within a background area located immediately northeast of the mill. Attempts were
made to obtain an even distribution of samples within each area. Analytical results for the vegetation

samples are presented in Table 3.5.

Comparison of the analytical results reported for vegetation samples VEG-T (tailings pond) and VEG-
POND (settling pond) shows that metals concentrations are generally consistent for the two features.
Except for manganese, metals concentrations reported for the two features differ by less than a factor of
2. The average manganese concentration reported for sample VEG-POND is approximately 4.0 times

greater than the manganese concentration reported for sample VEG-T.

Except for mercury, molybdenum, and uranium, the average metals concentrations reported for
vegetation samples collected from the tailings pond and settling pond exceed the concentrations reported
for background soil. The average metals concentrations for vegetation at the tailings and settling ponds
exceeded background levels by more than a factor of 10 for antimony (16 times higher), arsenic (17 times
higher), iron (11 times higher), and lead (26 times higher). The metals reported for the two features at
concentrations exceeding background levels by a factor of more than 2 but less than 10 include cadmium
(3 times higher), copper (6 times higher), manganese (9 times higher), silver (3 times higher), and zinc (3

times higher).

3.3 Streamlined Risk Evaluation

The streamlined risk evaluation process was used to assess potential threats to human-health and the
environment associated with surface water, tailings, sediment, soil, and vegetation at and in the vicinity
of the mill site. The process was implemented in accordance with guidance presented in Guidance on
Conducting Non-Time-Critical Removal Actions Under CERCLA (USEPA, 1993). The evaluation was
performed by comparing analytical results for samples collected during the site investigations to
background levels and established risk-based benchmarks. The established benchmarks used in the
evaluation include (1) Risk Management Criteria (RMC) established by the U.S. Bureau of Land
Management (BLM) for metals at BLM mine sites (Ford, 2004), (2) stream standards established by the
Colorado Water Quality Control Commission (WQCC), and (3) Regional Screening Levels (RSL) and
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Soil Screening Levels (SSL) for Chemical Contaminants at Superfund Sites established by the U.S.
Environmental Protection Agency (EPA).

The risk evaluation recognizes that some of the potential sources identified during site characterization
efforts are located on Forest Service lands and some are located on adjacent private land. Because the
tailings located on the adjacent private land were derived from former operations at the mill located on
Forest Service land, the risk scenarios used for the evaluation were uniformly applied, regardless of

current land ownership boundaries.

3.3.1 Potential Sources, Exposure Pathways, and Receptors

The primary contaminant sources at the mill site are mill wastes (processing spillage and ore/concentrate)
within the mill building and tailings within the tailings pond and settling pond. Secondary sources
associated with the mill site include the following:

e Surface water within the settling pond and small pond located northwest of the settling pond

e Surface water emanating from a spring downgradient of the mill site

e Soil comprising the berm constructed at the settling pond

e Sediment within the small pond located northwest of the settling pond

e Vegetation within and along the perimeter of tailings pond and settling pond

The primary human receptors potentially exposed to contaminants at the mill site are site visitors, site
workers, and adjacent residents downgradient of the mill area. The principal exposure routes for the

human receptors include ingestion, inhalation, and dermal contact.

The site visitors most likely expected in the tailings pond and settling pond areas include individuals
using the areas for camping, hiking, ATV driving, or other forms of recreation. Site workers include

individuals working within the mill building or within the tailings pond and settling pond areas.

The threats posed to adjacent residents consider the potential for site-derived contaminants to migrate
from the primary source areas and onto adjacent private lands. Although no residences are currently
located adjacent to the mill area, consideration of the adjacent resident scenario is considered appropriate

because (1) the settling pond, which is considered a primary contaminant source, is located on private
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land immediately adjacent to the Forest Service land on which the tailings pond and mill building are
located, (2) residential development could occur on the adjacent private land in the future, and (3) the
potential exists for site contaminants to migrate to Lake Fork and ultimately to private lands located

downstream of the mill site.

The primary ecological receptors potentially affected by contaminants at the mill include terrestrial biota
(wildlife and livestock) and aquatic biota. The principal exposure routes to ecological receptors include
ingestion and direct contact. The threats posed to ecological receptors are evaluated in this study based

on the analytical results for (1) surface water, (2) tailings, sediment, and soil, and (3) vegetation.

3.3.2 Risk Evaluation Criteria

As discussed above, the established benchmarks used in the evaluation include (1) BLM RMC for metals
at BLM mine sites (Ford, 2004), (2) RSL and SSL for Chemical Contaminants at Superfund Sites
established by the EPA, and (3) stream standards established by the WQCC. Each benchmark is further

discussed below.

The BLM RMC designed to protect human receptors were developed using available toxicity data and
standard EPA exposure assumptions. The RMC designed to protect wildlife receptors were developed
using toxicity values and wildlife intake assumptions reported in ecotoxicology literature. Human
exposure scenarios were developed to provide realistic estimates of the types and extent of exposure to

metals in water, soil, and sediments that individuals might experience at mine sites.

The EPA’s RSL for Chemical Contaminants at Superfund Sites are intended to assist risk assessors in
initial screening-level evaluations of environmental measurements. The RSL used in this evaluation
assume the industrial and residential soil scenarios. The EPA’s SSL used in this evaluation were
developed by the EPA for protection of groundwater resources that may be used as a potable water
source, using a default dilution-attenuation factor (DAF) of 20 to account for natural processes that
reduce contaminant concentrations in the subsurface. A DAF of 1, assuming no dilution or attenuation,

was not considered appropriate for this site.

Table 3.6 presents BLM RMC and EPA RSL for the resident, site visitor (camper and ATV driver), and
site worker scenarios. As shown in the table, screening levels have been established for each scenario

based on the most restrictive criterion for each parameter. The resulting screening levels are the
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benchmarks used relative threats based on the analytical results reported for samples collected during site

investigation efforts.

Stream standards established by the WQCC provide a means of assessing potential threats associated
with the designated uses specified for a given reach or stream. The standards used for the evaluation are
those established for the mainstem of South Fork of the San Miguel River, specified in Regulation 35 —
Classification and Numeric Standards for Gunnison and Lower Dolores River Basins (Segment 8 of the
San Miguel River Basin). Although Lake Fork is the closest stream to the mill, the WQCC has not
established stream standards for Lake Fork. The standards for South Fork are used for this evaluation
because Lake Fork joins with Howard Fork to form South Fork downstream of the mill site. The
designated uses specified for Segment 8 of the San Miguel River Basin include aquatic life cold 1,
recreation E, water supply, and agriculture. For this evaluation, the benchmarks were used to assess the
ecological threats based on aquatic-life standards and the human-health threats based on water-supply
standards. Table 3.7 presents the surface water criteria used for the human-health risk evaluation (camper

RMC and water-supply standards) and for the ecological evaluation (aquatic life).

On tables illustrating the comparisons of analyte concentrations to benchmarks, the analyte levels
exceeding the criteria by 1 to 10 times, 10 to 100 times, and more than 100 times are denoted with “+”,
“+4+7, and “+++7, respectively. For this evaluation, analytes present at concentrations exceeding the risk-
based benchmarks by factors of 2 or less are considered to pose a low threat to human health while
concentrations exceeding the risk-based benchmarks by factors of more than 2 to 10, 10 to 100, and more
than 100 are considered to pose moderate, high, and extremely high threats to human health, respectively.
The use of these descriptions provides a means of assessing relative threat and is not intended to be

definitive of risk.

3.3.3 Human Health Risk

The human-health risk evaluation considered the threats posed to (1) site workers as a result of mill waste
accumulations within the mill structure, (2) site visitors and adjacent residents as a result of elevated
metals concentrations in tailings, soil, sediment, and surface water, and (3) site workers as a result of

elevated metals concentrations in tailings, soil, and sediment.
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3.3.3.1 Mill Waste Within Mill Structure

Analytical results for tailings samples collected within the mill structure were compared to the BLM
RMC for site workers and the EPA RSL for industrial workers. Results are presented in Table 3.8. The
analytes reported at concentrations exceeding human-health criteria are antimony, arsenic, cadmium,
copper, and lead. The concentrations reported at levels above the criteria for cadmium (MM-03 and MM-
04) and copper (MM-03) exceed the screening levels by less than a factor of 2; therefore, elevated
cadmium and copper concentrations are considered to pose a low risk site/industrial workers. The
antimony, arsenic, and lead concentrations reported for the mill waste samples are considered to pose

moderate to extremely high risk to site/industrial workers.

The relative threats to site/industrial workers based on the concentrations reported for the mill-waste

samples are summarized as follows:

e Antimony
o Processing spillage — moderate
o Ore/concentrate — high

e Arsenic
o Processing spillage and ore/concentrate — extremely high

e Cadmium
o Processing spillage (MM-04) and ore/concentrate - low

e Copper
o Ore/concentrate — low

e Lead
o Processing spillage — high
o Ore/concentrate — extremely high

3.3.3.2 Tailings, Sediment, and Soil

Table 3.9 presents a comparison of analytical results for tailings, sediment, and soil to BLM RMC for the
adjacent resident and EPA RSLs for residential soil. Although the subsurface tailings are currently not
exposed at the ground surface and available for direct human contact, the comparisons include the
composite sub-surface samples collected at the tailings pond and settling pond because the currently
buried materials could become exposed at the ground surface in the future as a result of erosion or other
mass wasting processes. The metals reported at concentrations exceeding the screening levels for

residential soil are antimony, arsenic, cadmium, copper, iron, lead, manganese, silver, and zinc. Of these
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metals, arsenic was reported at the highest levels relative to the RMC, with each of the on-site samples
reporting concentrations exceeding the criterion by more than 100 times. However, it should be noted
that the arsenic concentration in the background soil sample exceeded the criterion by nearly 24 times.
The relative threats posed by the metals found to present at concentration exceeding the residential

criteria are summarized as follows:

Antimony
o Tailings pond and settling pond tailings — high
o Small pond sediment and soil berm — moderate

e Arsenic
o Tailings pond, settling pond tailings, small pond sediment, and soil berm — extremely
high
o Background soil — moderate

e Cadmium
o Tailings pond and soil berm — moderate

e Copper
o Small pond sediment and soil berm — low

e Lead
o Tailings pond north — high
o Tailings pond south, settling pond tailings, and soil berm — moderate

e Manganese
o Soil berm — moderate

e Silver
o Tailings pond south — low

Table 3.10 presents a comparison of analytical results for tailings, sediment, and soil to BLM RMC for
site visitors (camper and ATV driver). The metals reported at concentrations exceeding the site visitor
RMC are antimony, arsenic, and lead. Of these metals, arsenic was reported at the highest levels relative
to the RMC, with samples collected from the tailings pond, settling pond, and soil berm reporting
concentrations exceeding the criterion by more than 10 but less than 100 times. The relative threats posed

by the metals found to exceed the site visitor RMC are summarized as follows:

e Antimony
o Tailings pond and settling pond tailings — low

e Arsenic
o Tailings pond, settling pond tailings, and soil berm — high
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o Small pond sediment — moderate

e Lead
o Tailings pond and settling pond tailings — moderate
o Soil berm — low

Table 3.11 presents a comparison of analytical results for tailings, sediment, and soil to screening levels
for site/industrial workers. The metals reported at concentrations exceeding the screening criteria are
arsenic and lead. Of these metals, arsenic was reported at the highest levels relative to the criterion, with
samples collected from the tailings pond and settling pond reporting concentrations exceeding the
criterion by more than 100 times. The arsenic concentrations reported for the samples collected from the
settling pond berm and sediment in the small exceeded the criterion by more than 10 but less than 100
times. However, it should be noted that the arsenic concentration in the background soil sample exceeded
the criterion by nearly 6 times. The relative threats posed by the metals found to exceed the RSLs are

summarized as follows:

e Arsenic
o Tailings pond and settling pond tailings — extremely high
o Small pond sediment and soil berm — high
o Background soil — moderate

o Lead
o Tailings pond, settling pond tailings, and soil berm — moderate

Table 3.12 presents a comparison of analytical results for tailings, sediment, and soil to EPA SSLs, the
levels established by EPA to be protective of groundwater that may be used as a potable water source.
Although groundwater is not being used as a potable water source at the mill site or private land adjacent
to the mill site, the comparisons provide a general guide for assessing potential threats to groundwater
resources at the site. The metals reported at concentrations exceeding the SSLs are antimony, arsenic,
iron, manganese, mercury, and silver. Of these metals, arsenic was reported at the highest levels relative
to the SSL, with each of the on-site samples reporting concentrations exceeding the criterion by more
than 100 times. However, it should be noted that the arsenic concentration in the background soil sample
also exceeded the criterion by more than 100 times. The relative threats posed by the metals found to

exceed the SSLs are summarized as follows:

e Antimony
o Tailings pond and settling pond tailings — high
o Small pond sediment and soil berm — low
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e Arsenic
o Tailings pond, settling pond tailings. small pond sediment, soil berm, and background
soil — extremely high

e [ron

Background soil — moderate

Tailings pond — moderate

Tailings pond (subsurface) - high
Settling pond — moderate

Small pond sediment and soil berm - high

O O O O O

e Manganese
o Soil berm — high

e  Mercury
o Tailings pond north - low

e Silver
o Tailings pond and settling pond tailings — moderate
o Small pond sediment and soil berm - low

3.3.3.3 Surface Water

Analytical results for surface-water samples collected at the mill site were first compared to background
levels as defined by the analytical results reported for the sample collected from Lake Fork upstream of
the mill (SW-1). The upstream Lake Fork sample is considered “background” relative to the mill area.
The analytical parameters reported at levels greater than background are presented in Table 3.13. For the
samples collected at the mill site (SW-3, SW-4, and SW-5), the parameters reported at concentrations
exceeding background levels by a factor of 10 or more are acidity (up to 207 times background), chloride
(up to 12 times background), dissolved cadmium (up to 392 times background), dissolved copper (up to
100 times background), dissolved iron (up to 1,980 times background), total recoverable iron (up to 2,130
times background), dissolved lead (up to 1,030 times background), dissolved manganese (up to 1,966
times background), and zinc (up to 828 times background). As discussed in Section 3.2.2 of this report,
site-derived contaminants may be contributing to the elevated levels of manganese and zinc reported for
the sample collected from Lake Fork downstream of the mill area; however, other potential sources of

metals contamination are present within the reach in addition to the mill site.
The human-health risks associated with metals in surface water at and downgradient of the mill site were

evaluated by comparing the reported analyte concentrations to BLM RMC for the camper scenario and

the water-supply specific standards established by the WQCC for Segment 8 of the San Miguel River
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Basin. The BLM RMC are designed for protection of on-site visitors (campers) and provide for the most
direct assessment of the potential threats that the waters pose to human health. The surface water RMC
established by BLM consider incidental ingestion in combination with exposures from other media and
pathways. The water-supply stream standards are designed for the protection of domestic water supply

uses which have been identified at some location(s) to which the stream segment is tributary.

A comparison of analytical results for the surface-water samples to human-health criteria is presented in
Table 3.14. As indicated, shaded values presented in bold-type exceed human-health criteria. The
analytes reported at concentrations exceeding human-health criteria include sulfate, total recoverable
arsenic, dissolved cadmium, dissolved iron, dissolved lead, dissolved manganese, and dissolved zinc. In
addition to these analytes, the pH values reported for the water samples collected at the mill site were all
below the range specified to the water-supply stream standard. The human-health criteria were not

exceeded in the two surface-water samples collected from Lake Fork.

It should be noted that the arsenic criterion for domestic water supply established by the WQCC is a
range, 0.02 pg/L to 10 pg/L. The first number in the range is a strictly health-based value, based on the
WQCC’s established methodology for human health-based standards. The second number in the range is
the maximum contaminant level, established under the federal Safe Drinking Water Act that has been
determined to be an acceptable level of this chemical in public water supplies, taking treatability and
laboratory detection limits into account. The method detection limit for arsenic (0.5 pg/L) is more than

10 times greater than the low end of the range.

The relative threats posed by the analytes found to exceed the human-health criteria are summarized as

follows:

e Sulfate
o Settling pond and spring — low risk (water-supply stream standard)

e Arsenic, total recoverable
o Settling pond — extremely high risk (water-supply stream standard 0.02 ug/L) but
low/moderate risk (water-supply stream standard and MCL, 10 ug/L)
o Small pond — high risk (water-supply stream standard 0.02 pug/L) but low risk (water-
supply stream standard and MCL, 10 pg/L)

e Cadmium, dissolved

o Settling pond, small pond, and spring — moderate risk (water-supply stream standard) and
low risk (RMC camper)
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e Iron, dissolved
o Settling pond — extremely high risk (water-supply stream standard)
o Small pond — high risk (water-supply stream standard)

e Lead, dissolved
o Small pond — low/moderate risk (water-supply stream standard and RMC camper)

e Manganese, dissolved
o Settling pond, spring, and small pond — extremely high risk (water-supply stream
standard) and moderate risk (RMC camper)

e Zinc, dissolved
o Settling pond and small pond — low risk (water-supply stream standard and RMC
camper)

3.3.3.4 Human-Health Risk Evaluation Summary

Surface water at the mill site is limited to intermittent ponding of water in the settling pond in response to
precipitation events and runoff. Water is likely present year-round in the small pond, located
approximately 50 feet northwest of the settling pond, which receive inflow from the un-named drainage
that originates in the small basin north of the mill site; the pond also likely receives some inflow from
runoff originating on the mill site. The parameters reported at the highest levels in surface-water samples
collected at the mill site relative to levels reported for the upstream Lake Fork sample include acidity,
chloride, dissolved cadmium, dissolved copper, dissolved iron, total recoverable iron, dissolved lead,
dissolved manganese, and zinc. While elevated levels of these parameters are not indicative of risk, the

elevated values provide an indication of potential site-derived contamination.

Based on the analytical data available for this evaluation, surface water at the mill site poses potential
threat to camper because of low pH and elevated concentrations of dissolved lead (small pond) and
dissolved manganese (settling pond, small pond, and sampled spring). Total recoverable arsenic,
dissolved cadmium, dissolved iron, dissolved lead, and dissolved manganese concentrations in surface
water at the mill site pose potential threats to downstream domestic water supplies. However, the water —
supply stream standards for these metals were not exceeded in the water sample collected from Lake
Fork downstream of the mill site. These findings suggest that the elevated levels reported in surface
water at the mill site are not causing exceedances of the water-supply standards in Lake Fork downstream

of the mill site.
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With respect to mill waste within the mill structure, the parameters posing the greatest threat to

site/industrial workers are antimony, arsenic, and lead.

With respect to tailings, sediment, and soil at the mill area, the parameters posing the greatest threat to
adjacent residents, as a result of contaminated materials potentially migrating from the site, are arsenic,
antimony, and lead. Arsenic and lead also pose the greatest threat to site visitors and potential
site/industrial workers at the mill area. However, it should be note that arsenic concentrations reported
for the background soil sample pose a moderate risk to industrial workers and a high risk to residents.
Antimony, arsenic, and iron in tailings, sediment, and soil at the mill pose the greatest threat to
groundwater as a potential drinking water source; however, the arsenic concentration in the background

sample exceeds the SSL by more the 100 times.

Based on the analytical results reported for sample collected during site investigation at the mill site, the
metals posing the greatest threat to human health (concentrations reported at levels more than 10 times

the human-health criteria suggesting high to extremely high risk) are as follows:

e Mill Waste
o Antimony — Site/industrial worker
o Arsenic — Site/industrial worker
o Lead — Site/industrial worker

e Tailings
o Antimony — resident, protection of groundwater as potable source
o Arsenic — resident, camper, site/industrial worker, protection of groundwater as potable
source (note: arsenic concentration in background soil high risk to resident and
extremely high risk with respect to protection of groundwater as potable source)
o Lead —resident
o Iron — protection of groundwater as potable source

e Settling Pond Berm
o Arsenic — resident, site/industrial worker, protection of groundwater as potable source
(note: arsenic concentration in background soil high risk to resident and extremely high
risk with respect to protection of groundwater as potable source)
o Manganese — protection of groundwater as potable source
o Iron — protection of groundwater as potable source

e Sediment in small perennial pond
o Arsenic — resident, protection of groundwater as potable source (note: arsenic
concentration in background soil high risk to resident and extremely high risk with
respect to protection of groundwater as potable source)
o Iron — protection of groundwater as domestic source
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e Intermittent surface water in settling pond

o Arsenic — water supply stream standard

o Iron — water supply stream standard

o Manganese — water supply stream standard
e Surface water in small pond

o Arsenic — water supply stream standard

o Iron — water supply stream standard

o Manganese — water supply stream standard

e Downgradient spring
o Manganese — water supply stream standard

3.3.4 Ecological Risk

Ecological threats attributed to former operations at the mill site are evaluated by comparing analytical
results reported for surface-water, tailings, sediment, soil, and vegetation samples collected at the mill
site to established benchmarks. Surface-water results are compared to the aquatic life stream standards
established by the WQCC for Segment 8 of the San Miguel River Basin. Tailings, sediment, and soil
results are compared to RMC established by BLM for wildlife and livestock and a vanadium benchmark
derived by EPA. Vegetation results are compared to the maximum tolerable levels of dietary minerals for

domestic animals (National Research Council, 1980).

3.3.4.1 Surface Water

The uses of surface water within Segment 8 of the San Miguel River have been classified as aquatic-life
cold 1, recreation E, water supply, and agriculture. Hardness-dependent standards, referred to as “table
value standards (TVSs)” in the regulation, were calculated in accordance with Regulation 31 — Basic
Standards and Methodologies for Surface Water. Because hardness values are not available for South
Fork, the calculations were performed using a conservative hardness value of 100 milligrams per liter

(mg/L).
The risks associated with surface water to terrestrial biota were not directly assessed in this evaluation. It
is recognized that any actions taken to protect aquatic life and humans (site visitors) would also provide

protection for terrestrial biota.

A comparison of analytical results for the surface-water samples to aquatic-life stream standards for

Segment 8 of the San Miguel River Basin is presented in Table 3.15. Based on the comparisons made in
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Table 3.15, aquatic-life standards are not exceeded in Lake Fork upstream or downstream of the mill site.
As shown in the table, the pH of water in the features sampled at the mill site is below the established
stream standard, indicating a potential threat to aquatic life. The analytes posing potential threats to
aquatic life in the small pond (SW-3) are dissolved cadmium (up to 45 times the standard), dissolved
copper (up to 24 times the standard), total recoverable iron (up to 3 times the standard), dissolved lead
(up to 41 times the standard), dissolved manganese (up to 6 times the standard), and dissolved zinc (up to
47 times the standard). The analytes posing potential threats to aquatic life in the settling pond (SW-4)
are dissolved cadmium (93 times the standard), dissolved copper (111 times the standard), total
recoverable iron (43 times the standard), dissolved lead (14 times the standard), dissolved manganese (3
times the standard), dissolved silver (3 times the standard), and dissolved zinc (67 times the standard).
The analytes posing potential threats to aquatic life in water emanating from the spring (SW-5) are
dissolved cadmium (31 times the standard), dissolved copper (7 times the standard), dissolved manganese

(4times the standard), and dissolved zinc (24 times the standard).

These findings suggest that the parameters in on-site waters posing the greatest threat to aquatic life are

low pH, dissolved cadmium, dissolved copper, dissolved lead, and dissolved zinc. The parameters posing
the greatest threat to aquatic life in water emanating from the spring are low pH, dissolved cadmium, and
dissolved zinc. However, the elevated concentrations in surface water at the mill site and in the spring do

not appear to be impacting Lake Fork with respect to the aquatic-life standards.

3.3.4.2 Tailings, Sediment, and Soil

The ecological risks associated with metals in tailings, sediment, and soil at the mill site were evaluated
by comparing the analytical results to RMC for metals in soil, including 2005 criteria for uranium and
vanadium derived by the BLM and EPA, respectively. The livestock and wildlife RMC established by the
BLM for soil are listed in Table 3.16. Comparisons are made in this evaluation to the median RMC and
EPA-derived vanadium criterion. These comparisons are considered to be conservative given the home
ranges of the individual receptors were not taken into account for this study. Although the subsurface
tailings are currently not exposed at the ground surface and available for direct contact with ecological
receptors, the comparisons include the composite sub-surface samples collected at the tailings pond and
settling pond because the currently buried materials could become exposed at the ground surface in the

future as a result of erosion or other mass wasting processes.
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A comparison of total metal results for tailings, sediment and soil at the mill to the median RMC and
EPA-derived vanadium standard is presented in Table 3.17. As shown, metals concentrations in the

background soil sample did not exceed the screening level RMC for livestock and wildlife.

Tailings within the tailings and settling ponds and soil comprising the berm along the settling pond
contains cadmium, copper, lead, and zinc at concentrations exceeding screening levels. Of these, the lead
concentration poses a high threat while cadmium, copper, and zinc concentrations pose a low to moderate

threat to ecological receptors.

Sediment within the small pond contains copper, lead, and zinc at concentrations exceeding screening
levels. Based on these comparisons, copper poses a moderate threat and lead and zinc pose a low threat

(less than 2 times the standard) to livestock and wildlife.

3.3.4.3 Vegetation

Vegetation at the mill site is considered both a receptor and dietary item for herbivores. Analyte levels in
vegetation were evaluated by comparing analytical results for samples collected at the mill site to the
maximum tolerable levels of dietary minerals for domestic animals (National Research Council, 1980).
The maximum tolerable level, as defined in the National Research Council study, represents the dietary
level that, when fed for a limited period will not impair animal performance and should not produce
unsafe residues in human food derived from the animal. The maximum tolerable levels derived from the

study are presented in Table 3.18.

A comparison of the analytical results for vegetation at the mill site and in the background area to
maximum tolerable levels is presented in Table 3.19 Metals concentrations reported for the background
vegetation sample are less than the maximum tolerable levels. Grasses growing in the vicinity of the
tailings pond (sample VEG-T) contain cadmium, iron, and lead at concentrations exceeding the criteria.
For the grasses, the cadmium concentration likely poses a low threat (result less than 2 times the
criterion) while iron and lead concentrations may pose a moderate threat to domestic animals. Grasses
growing in the vicinity of the settling pond contain cadmium, iron, lead, and manganese at concentrations
exceeding the maximum tolerable levels. For these grasses, the reported cadmium and manganese
concentrations likely pose a low threat (less than 2 times the criteria) while iron and lead may pose a

moderate threat to domestic animals.
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3.3.4.4 Ecological Risk Evaluation Summary

Surface water present within the small pond and intermittently present in the settling pond in response to
precipitation runoff potential pose a threat to aquatic life because of low pH and elevated concentrations
of cadmium, copper, iron, lead, manganese, and zinc. Of these, the parameters in surface water at the mill
site posing the greatest threat to aquatic life are low pH, dissolved cadmium, dissolved copper, dissolved
lead, and dissolved zinc. The parameters posing the greatest threat to aquatic life in water emanating
from the spring downgradient of the mill site are low pH, dissolved cadmium, and dissolved zinc.
However, the elevated concentrations in surface water at the mill site and in the spring do not appear to

be impacting Lake Fork with respect to the aquatic-life standards.

Lead likely poses the greatest threat to livestock and wildlife at the mill site. The elevated lead
concentrations reported for the tailings samples collected from the tailings and settling ponds and
suspected tailing in the berm potentially pose a high threat to livestock and wildlife. Elevated
concentrations of cadmium, copper, and zinc reported for samples collected at these features pose low to
moderate threats to livestock and wildlife. Sediment within the small pond poses a low threat to livestock

and wildlife based on the analyte concentrations reported to the sediment sample collected at the pond.

Vegetation growing within and adjacent to the tailing pond and settling pond may pose a moderate threat

to domestic animals based on elevated concentrations of iron and lead.

Based on the analytical results reported for sample collected during site investigation at the mill site, the
metals posing the greatest threat to ecological receptors (concentrations reported at levels more than 10

times the ecological criteria suggesting high to extremely high risk) are as follows:

e Settling pond surface water — aquatic life
o Dissolved cadmium
o Dissolved copper
o Total recoverable iron
o Dissolved lead
o Dissolved zinc
e Small pond surface water — aquatic life
o Dissolved cadmium
o Dissolved copper
o Dissolved lead
o Dissolved zinc
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e Downgradient spring — aquatic life
o Dissolved cadmium
o Dissolved zinc

e Tailings — livestock and wildlife

o Lead
e Soil berm — livestock and wildlife
o Lead

3.3.5 Risk Posed by Leachate

Because of the proximity of the mill site to Lake Fork and on-site surface-water features, RMC were
derived in this evaluation based on the leaching characteristics of the tailings material comprising the
northern section of the tailings pond and the settling pond. The leaching RMC are intended to protect the
use classifications specified in the stream standards from leaching of metals. The leaching RMC were
derived by using the standards specified for South Fork and the total metals and SPLP metals results
reported for the tailings samples. The mean proportion leaching factor under the SPLP test was computed
by dividing the total metal concentration by the SPLP concentration. A dilution-attenuation factor (DAF)
of 20 was then applied using EPA’s Soil Screening Level guidance (EPA, 1996). Leaching RMC were

calculated according to the following formula:

Leaching RMC = Aquatic-Life Standard x Total Metals/SPLP x DAF

The derived leaching RMC are compared to the total concentrations of the respective metals in the
tailings to assess whether the total metal concentrations pose a threat based on the leaching

characteristics of the tailings material.

Comparisons of total metals results for the surface and subsurface samples collected at the tailings pond
(T-1 and Matterhorn Tailings) and settling pond (T-3 and Matterhorn Settling) to leaching RMC derived
from aquatic-life stream standards and water-supply stream standards are presented in Table 3.20. The
leaching RMC values listed in the tables represent the levels above which the total metals concentrations
in the corresponding tailings samples would produce leachate with concentrations exceeding water-
quality standards. For example, the calculated leaching RMC derived from the aquatic-life stream
standards for cadmium in the surface sample collected at the tailing pond (T-1) indicates that the
cadmium concentration in leachate derived from the sample would exceed the water quality standard

(0.42 pg/L) if the cadmium concentration in the tailings is greater than 18 mg/kg.
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Leachate Generation and Aquatic-Life Stream Standards

For the tailings pond, lead was the only analyte reported at a concentration exceeding the leaching RMC
derived from the aquatic-life stream standards. The lead concentration reported for the subsurface sample
(Matterhorn Tailings) exceeded the leaching RMC by a factor of 2, suggesting the tailings pose a low

threat with respect to leachate generation and potential impacts to aquatic life.

For the settling pond, cadmium, manganese, and zinc concentrations reported for the subsurface sample
exceeded the leaching RMC derived from the aquatic-life stream standards. The comparisons suggest that
cadmium concentrations in tailings within the settling pond may pose a high risk with respect to leachate
generation and potential impacts to aquatic life, while manganese and zinc may pose a low to moderate

threat.

Leachate Generation and Water-Supply Stream Standards

For the tailings pond, arsenic was the only analyte reported at a concentration exceeding the leaching
RMC derived from the water-supply stream standards. The arsenic concentration in the surface sample
collected at the tailings pond exceeded the leaching RMC by a factor of 2, suggesting the tailings pose a

low threat with respect to leachate generation and potential impacts to water supplies.

For the settling pond, arsenic and manganese were the only analytes reported at concentrations exceeding
the leaching RMC derived from the water-supply stream standards. The comparisons suggest that arsenic
concentrations in subsurface tailings likely pose a low to moderate risk and that manganese
concentrations in subsurface tailings may pose a high risk with respect to leachate generation and

potential impacts to water supplies.
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4.0 REMOVAL ACTION SCOPE, GOALS, AND OBJECTIVES

This section provides the statutory framework for the removal action, removal action scope and schedule,

potential ARARs, and objectives for performing a removal action at the Matterhorn Mill Site.

4.1 Statutory Framework on Removal Actions

CERCLA Section 104(c)(1), as amended by the Superfund Amendments and Reauthorization Act
(SARA), provides a framework for the removal action process. The process is a tool for accomplishing
prompt risk reduction through implementation of an early action that is consistent with any final remedy
that may be selected for site remediation. In some cases, the removal action itself becomes the final
remedy. The removal action process is being applied to facilitate prompt risk reduction by reducing

contaminant exposures and migration from the mill site.

The initial stage of the removal action process involves identifying the source and nature of a release or
threatened release of hazardous substances to the environment and assessing the magnitude of the threat
to public health and the environment. The primary contaminant sources at the mill site are mill wastes
(processing spillage and ore/concentrate) within the mill building and tailings within the tailings pond
and settling pond. Contaminant migration from the tailings accumulations occurs as runoff due to rainfall
and snowmelt which infiltrates and percolates through the tailings and as tailings are transported by way
of erosion and other mass wasting processes. Although the mill wastes are currently contained within the
mill structure, the potential exists for the structure to collapse in the future with subsequent migration of
the mill wastes in response to runoff and mass wasting processes. The primary threats to public health

and the environment resulting from contaminants at and released from the mill site include the following:
o Elevated metals concentrations in the tailings accumulations at the tailing pond and settling pond
o Elevated metals concentrations in the berm/embankment at the settling pond
e Low pH and elevated metals concentrations in on-site surface water features (small perennial
pond and intermittent ponding of water at the settling pond) and in water emanating from springs

downgradient of the mill site

e Elevated metals concentrations in the mill wastes present within the mill structure.
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Based on the results of previous water-quality and mill tailings sampling programs, the metals of primary
concern (posing high to extremely high risk) to human health are antimony, arsenic, lead, iron, and
manganese; low pH in water in the settling pond, small pond, and downgradient spring also poses a threat
to human health. The metals of primary concern (posing high to extremely high risk to aquatic life) in
surface water in the settling pond, small pond, and downgradient spring are dissolved cadmium,
dissolved copper, total recoverable iron, dissolved lead, and dissolved zinc. Lead is the primary metal of
concern (posing a high to extremely risk) to livestock and wildlife at the mill site. Further details
concerning site characterization and evaluation of the human-health and ecological risks resulting from

contaminant sources at the mill site are provided in Section 3.0 of this document.

4.2 Removal Action Scope and Schedule

The scope of this EE/CA is to evaluate appropriate removal actions to reduce threats to public health and
the environment and reduce the potential for migration of contaminants from the mill site. The EE/CA
focuses on mitigation of mill wastes (process spillage and ore/concentrate) within the mill structure and
tailings accumulations associated with mill operations, including tailings around the mill structure, within
the tailings pond, and within the settling pond and its associated soil berm/embankment. Mill wastes and
tailings are the focus of the removal action because tailings and mill wastes have been identified as
sources posing public-health and/or ecological threats and potentially releasing contaminants to the
environment. The actions for the mill wastes involve measures to reduce the threats posed by elevated
metals to individuals that may work in the mill structure and to reduce the potential for release of the
wastes to the environment. The actions for the tailings accumulations on Forest Service lands (tailings
pond and tailings around the mill structure) involve measures to reduce the threats posed by elevated
metals to site visitors (campers and ATV drivers) and to reduce the potential for site-derived
contaminants to migrate from the tailings pond and tailings around the mill structure and onto the
adjacent private land. The actions for the settling pond and its associated soil berm involve measures to
reduce threats posed by elevated metals concentrations in tailings in the settling pond and adjacent soil
berm, both of which are located on lands that were formerly part of the mill site but subsequent to mill

operations have been transferred to private ownership.
The scope of the removal action does not include addressing the threats associated with onsite surface

water at the mill site. Onsite surface water is limited to the intermittent ponding of water in the settling

pond in response to snowmelt and precipitation runoff. The potential for the settling pond to serve as a
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surface-water contaminant source will be mitigated by the actions implemented to address the human-

health and ecological threats associated with the settling pond and soil berm.

The scope of the removal action does not include directly addressing potentially contaminated
groundwater beneath the mill area. Improvements in the quality of groundwater present beneath the mill
site are expected to result from implementation of the actions taken to reduce the impact of the mill

wastes and tailings as a contaminant source.

The schedule for the removal action has not yet been determined by the Forest Service. Implementation

of the alternative selected under this EE/CA will occur upon formal issuance of an Action Memorandum.

4.3 Identification and Development of ARARs and Potential Preliminary
Remediation Goals

This section presents a discussion of the framework for identifying ARARs, types of ARARs, and the
identification of ARARs for the Matterhorn Mill Site removal action.

4.3.1 Framework for ldentifying Applicable or Relevant and Appropriate
Requirements

Removal actions pursuant to CERCLA must attain, to the extent practicable considering the circum-
stances of the situation, ARARs under federal environmental or more stringent state environmental or
facility siting laws (Final NCP, 40 Code of Federal Regulations [CFR] Part 300.415(i); Preamble to Final
NCP, 55 Federal Register 8695 [March 8, 1990]).

ARARSs are derived from both federal and state laws. The definitions of "applicable" or "relevant and
appropriate” requirements are found in the NCP, 40 CFR Part 300.5. "Applicable requirements" refer to
cleanup standards, standards of control, and other substantive requirements, criteria, or limitations
promulgated under federal environmental, state environmental, or facility siting laws that specifically
address a hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance

found at a CERCLA site.
"Relevant and appropriate requirements" refer to cleanup standards, standards of control, and other

substantive requirements, criteria, or limitations promulgated under federal and state environmental, or

facility siting laws that, while not “applicable” to a hazardous substance, pollutant, contaminant,
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remedial action, location, or other circumstance at a CERCLA site, address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well suited to the particular

site to attain goals protective of human health and the environment.

The analysis of requirements with respect to their relevance and appropriateness is somewhat flexible.
Relevant statutes require that the types of removal or remedial actions being contemplated to treat the
hazardous substances present, as well as the mine waste characteristics of the site, and other appropriate
factors, be compared to determine relevant and appropriate requirements. As mentioned above, it is

possible for only part of a requirement to be considered relevant and appropriate.

In addition to ARARs, this EE/CA identifies other Federal or State advisories, criteria, or guidance to be
considered (TBC) for a particular release or removal action. TBCs are not required by the NCP but are

meant to compliment the identified ARARs.

While the Forest Service may elect to obtain permits, it should be recognized that Congress limited the
scope of a Federal agencies obligation to attain administrative ARAR through CERCLA Section 121(e),
which states that no federal, state, or local permits requirements are required for on-site response actions.
This includes procedural requirements. Only the substantive elements of other laws affect on-site
responses. This permit exemption allows the response action to proceed in an expeditious manner, free
from potentially lengthy delays associated with the permit process or an equivalent process. The lack of
permitting authority does not impede implementation of an environmentally protective remedy, since
CERCLA and the NCP already provide a procedural blueprint for responding to the release or threatened

release of a hazardous substance into the environment.

4.3.2 Types of Applicable or Relevant and Appropriate Requirements

Three different categories of ARARSs exist. The first type of ARAR, chemical-specific requirements, sets
health-, risk-, or technology-based concentration limits for various constituents that may be found in or
discharged to an environmental media. An example of this type of ARAR could potentially include the
Maximum Contaminant Levels (MCLs) established under the Safe Drinking Water Act (SDWA) and the
National Ambient Air Quality Standards (NAAQS) established under the Clean Air Act (CAA).
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A second type of ARAR, action-specific requirements, sets controls or restrictions on particular kinds of
activities related to management of hazardous substances, pollutants, or contaminants. An example of an
action-specific ARAR is the Clean Water Act (CWA) pretreatment standards for discharges to a publicly
owned treatment works (POTW).

The third type of ARAR includes location-specific requirements, which restrict activities on the basis of
site characteristics and the immediate site environment. These requirements may restrict the type of
removal action that can be implemented and may impose restraints on removal or remedial actions.

Limits on activities affecting floodplains are examples of location-specific ARARs.

4.3.3 Identification of Applicable or Relevant and Appropriate Requirements

Potential ARARSs for the Matterhorn Mill Site removal action generally include:

e Water quality standards

o Waste disposal standards

e Archaeological/Cultural resource requirements
e Colorado State air quality standards

e Colorado Mined Land Reclamation Standards

e Threatened and endangered species

Potential ARARS for the removal action are identified and summarized in Table 4.1.

4.4 Removal Action Objectives

Removal action objectives (RAOs) serve as a basis for selecting technologies and developing removal
action alternatives. The goal of the removal action is to reduce human-health and ecological threats
associated with mill wastes (process spillage and ore/concentrate) in the mill building, tailings around the
mill building and within the tailings pond, and tailings within the settling pond and contaminated soil
comprising the settling pond berm. Based on the characteristics of the mill wastes and tailings, the

following specific objectives have been established for the removal action:
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Removal Action Scope, Goals, and Objectives

Prevent or reduce actual or potential exposure of site workers and the general public to the
threats posed by mill wastes (process spillage and ore/concentrate) inside the mill building.

Prevent or reduce actual or potential exposure of humans and the local biotic community from
direct contact with tailings within the settling pond and contaminated soil comprising the soil
berm such that no land use restrictions would be placed on the lands on which the settling pond
and berm are located. To meet unrestricted land use requirements, removal action goals will be
the metals and cyanide criteria specified in BLM’s RMC for the adjacent resident and EPA’s
RSL for residential soil, whichever is most restrictive; however, in no case will the goal be lower
than the concentration reported for the background soil sample collected at the mill site. The
remediation goal for a specific analyte will be the background soil concentration if the analyte
concentration in the background soil sample is greater than one or both of the BLM and EPA
criteria. The removal actions goals are presented in Table 4.2.

Prevent or reduce actual or potential exposure of human and the local biotic community from
direct contact with tailings around the outside of the mill building and within the tailings pond.
The removal action goals for residual materials remaining after completion of the removal action
will be the metals and cyanide criteria specified in BLM’s RMC for the adjacent resident and
EPA’s RSL for residential soil, whichever is most restrictive; however, in no case will the goal
be lower than the concentration reported for the background soil sample collected at the mill site.
The remediation goal for a specific analyte will be the background soil concentration if the
analyte concentration in the background soil sample is greater than one or both of the BLM and
EPA criteria. The removal actions goals are presented in Table 4.2.

Prevent or reduce the potential for off-site migration of contaminants as a result of erosion (wind
or water) and mass wasting processes.

Reduce the potential for generation of leachate in the tailings at the tailings pond and settling
pond as a result of direct infiltration of precipitation and precipitation runoff.

Protect the stability and integrity of the mill building and its contents.
Maintain natural character of the mill site to the maximum extent practical.

Satisfy state and federal ARARSs.
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5.0 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES

The process for identifying and analyzing removal action alternatives presented in this section follows
EPA guidance for non-time-critical removal actions (USEPA, 1993). The process entails first identifying
potential response action technologies and process options, screening the technologies for applicability
and feasibility in accordance with the scope of the removal action(s), and assembling the retained

technologies into removal action alternatives for detailed analysis.

The scope of the removal actions involves reduction of risks to public health and the environment
associated with the tailings at the mill site. Technologies potentially appropriate for reducing threats
posed by the tailings were identified on the basis of literature research, vendor information, and

experience in conducting other EE/CAs, feasibility studies, and mine reclamation actions.

Arsenic, antimony, and lead are the primary metals in mill waste (process spillage and ore/concentrate)
within the mill building, tailings in the tailings pond and settling pond, and soil in the settling pond berm
posing human-health and ecological threats at the mill site. The removal action alternatives for the
contaminant sources (waste, tailings, and contaminated soil) will focus on reducing the potential for
direct exposure to the materials and preventing or reducing contaminant migration from the sources as a

result of erosion (fluvial and wind) or mass wasting processes.

5.1 Preliminary Screening of Removal Action Technologies for Waste Rock

This section addresses potential removal action technologies for tailings, mill waste, and contaminated
soil at the mill site on the basis of each technology’s ability to meet the RAOs and reclamation goals
identified in Section 4.4 of this document. Tailings removal actions would be implemented to reduce the
risk to human health and environment of exposure to the tailings and potential for off-site migration of
tailings. Reductions in contaminant concentrations in surface water and groundwater will also likely

occur as a result of the actions taken to mitigate the threats posed by the tailings.
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Identification and Analysis of Removal Action Alternatives

5.1.1 Access Restrictions

Access restrictions would be implemented with the use of institutional controls. Potential process options
include restricting entry inside the mill building, fencing and placement of signs to discourage direct
access to controlled areas and warn of public hazards, as well as land use restrictions to limit the possible
future uses of the mill area. Although access and land use restrictions would limit and discourage direct
exposure to tailings and contaminated soil within the soil berm, implementation of these process options
alone would not mitigate threats to human health and the environment posed by the tailings and
contaminated soil or migration of contaminated media from the mill area. However, the controls are

considered viable options when used in combination with other technologies.

Access restrictions, when used in combination with other process options, are retained as potential

technologies for the removal action.

5.1.2 Engineering Controls

Engineering controls are commonly used to reduce contaminant migration by isolating the contaminated
materials from direct exposure to the wind, surface water, and groundwater pathways. Engineering
controls are generally not effective for the reduction of contaminant toxicity or volume. The potential
engineering controls considered for the mill site include surface controls, subsurface controls,

containment, on-site disposal, and off-site disposal.

51.2.1 Surface Controls

Surface controls are used to reduce contaminant migration by minimizing water and wind erosion of the
contaminated material and reducing the potential for infiltration of surface-water runoff. Used alone,
surface controls do not reduce the risks of direct exposure to the contaminated materials. Surface controls
are commonly combined with source control technologies where risks due to direct exposure are of
concern. The process options that are commonly used as surface controls include consolidation and

erosion mitigation (run-on and run-off controls, revegetation, and grading).
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Identification and Analysis of Removal Action Alternatives

Consolidation

Consolidation is used to group wastes of similar type in a common area for more efficient management or
treatment. On-site wastes are excavated and transported to an identified on-site or off-site consolidation

area. The consolidated wastes can then be managed, treated, and/or disposed as a single unit.

Consolidation is considered a viable surface control process option for management of tailings and
contaminated soil at the mill site. Tailings within the settling pond and contaminated soil comprising the
soil berm would be excavated and transported to the tailings pond for consolidation with tailings in the

tailings pond.

Consolidation is retained as a potential surface control process for the removal action.

Erosion Protection

The potential transport of tailings offsite by wind and the fluvial processes associated with storm runoff,
wind transport, and mass wasting processes is a concern at the mill site. Erosion mitigation includes but
is not limited to run-on and run-off control, revegetation, and grading. Erosion mitigation can be
accomplished by constructing diversions to channel surface water away from or around the contaminated
area, regrading to lessen slopes and waste rock from fluvial channels, covering the contaminated material
with erosion resistant materials such as natural or synthetic fabrics, and revegetating the surface of the

contaminated area. Erosion protection is commonly a critical component of on-site reclamation efforts.

Erosion protection is retained as a potential surface control for the removal action.

Run-On and Run-Off Control

Run-on and run-off controls are used to prevent run-off from upslope areas (run-on) from contacting the
contaminated material and to control run-off derived from precipitation falling on contaminated or

otherwise disturbed areas. Controls include the use of earthen berms, V-ditches, channel diversions, and
gravel drains (French drains). Run-on and run-off controls are commonly a critical component of on-site

reclamation efforts.

Run-on and run-off control is retained as a potential surface control process for the removal action.
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Identification and Analysis of Removal Action Alternatives

Revegetation

Revegetation is commonly used to stabilize surficial materials by reducing the potential for wind and
surface-water erosion and minimize water infiltration through plant evapotranspiration processes.
Revegetation is usually accompanied with ground preparation (grading or scarifying) and commonly
requires application of soil amendments (nutrients and organic matter) as well as additives to improve pH
conditions and water-storage capacity. Soil must be imported at sites where sufficient topsoil is not
available on-site. Revegetation success is largely dependent on proper seed selection, site preparation,
mulching, irrigation requirements, and fertilization. Proper seed mixes will consist of a diverse set of

native species.

Erosion-control matting is commonly utilized in combination with revegetation. Erosion-control matting
is used to control erosion on slopes and stabilize soils long enough for revegetation seedlings to establish
in reclaimed areas. The mats are designed to be used on gradual to steep slopes and for both short-term

biodegradable applications and long-term soil stabilization.

Revegetation with the use of erosion control matting is retained as a potential surface control process for

the removal action.

Grading

Grading is used to consolidate mine waste materials, control erosion by decreasing side slopes associated
with contaminated areas, construct diversion structures and run-on/run-off controls, and improve site
aesthetics. Regrading work may include slope regrading and, in a broad sense, slope reinforcement
(retaining walls). This improvement may include the construction of retaining walls to create terraces or
benches, and armored or lined surfaces to protect against channel bank erosion. Armoring surfaces with
gunite (shotcrete) or rip-rap, or establishing vegetation are common methods used to prevent erosion of
diversion channels and structures. Grading may be conducted by the use of mechanized equipment, or in

cases of remote, excessively steep, or restricted working space areas, manual labor is required.

Grading is retained as a potential surface control process for the removal action.
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Identification and Analysis of Removal Action Alternatives

5.1.2.2 Subsurface Control
Subsurface controls are commonly used to (1) reduce the potential for interaction between contaminated
materials and groundwater and infiltrating surface water and (2) provide a physical barrier between the

contaminated materials and overlying cover soils.

Minimize Contact of Contaminated Materials and Groundwater/Surface Water

Physical controls for reducing interactions with groundwater are generally designed to intercept
upgradient groundwater and direct the flow away from or around the contaminated material. Controls for
reducing interactions with infiltrating surface water are designed to reduce the potential for such waters
to contact the contaminated materials. Measures to intercept and control upgradient groundwater include
the use of low-permeability liners, slurry walls, and intercept drains (e.g., French drains). Measures to
reduce potential for contact with infiltrating surface water generally involve the use of a low-

permeability cover overlying the contaminated materials.

Site characterization efforts associated with this EE/CA did not focus on the characterization of
groundwater within the tailings or peripheral areas at the mill site. However, analytical results reported
for Lake Fork downstream of the mill site indicate that stream standards are not exceeded downstream of
the mill site; therefore, contaminant contributions, if any, from the mill site are not causing detrimental
impacts to Lake Fork with regards to stream standards. Based on these findings, subsurface controls
designed to reduce the potential for interaction between contaminated materials and groundwater and

infiltrating surface water are not warranted at the mill site.

Subsurface control technologies for reducing interactions with groundwater and infiltrating surface water

are not retained for the removal action.

Physical Barriers Between Cover Soil and Contaminated Materials

Physical barriers used to separate contaminated materials and cover soil are designed to provide
mechanical separation of clean cover soil and the underlying contaminated materials. Such barriers also
reduce the potential for erosional scours to expose and incise the contaminated materials. Such barriers

include the use of a non-woven geotextile.

Physical barriers designed to provide a physical barrier between clean cover soil and underlying

contaminated materials and reduce potential for erosional scouring of contaminated materials are
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Identification and Analysis of Removal Action Alternatives

considered viable options at the mill site. Therefore, subsurface controls such as the use of non-woven

geotextile are retained for the removal action.

5.1.2.3 Containment

Containment is used as an on-site source control measure and involves capping the contaminated
materials in place. By capping the material and implementing appropriate erosion controls, the
technology can be used to eliminate direct exposure to the contaminated materials, reduce surface water
infiltration, and create a land surface that can support vegetation. Prior to cap construction, regrading is
commonly required to mitigate the potential for erosion and provide surface water run-on and runoff

control.

Cap design is dependent on site-specific conditions and the intended function of the system. Caps can
range from a one-layer system of vegetated soil to a complex multi-layer system consisting of soil and
geosynthetic materials of low permeability. The cap cover is commonly vegetated to reduce soil moisture
through plant uptake and evapotranspiration, limit soil erosion, improve aesthetics, and support future
natural and productive use of the area. In all cases, caps should be designed to ensure that cover materials
are less permeable than natural subsoils beneath the contained mill waste to avoid retention of water

within the unit.

Cover designs commonly considered at mills and mines include natural-rock covers, soil covers,
composite natural covers consisting of a low-permeability soil/clay layer overlain with native soil/rock,
and geotextile covers with natural-rock or native soil cap. Low-permeability soil/clay or geotextile
materials are incorporated in cover designs at site where removal action objectives include preventing

direct precipitation from infiltrating the contaminated materials.

Containment with the use of a vegetated soil cover is considered a viable technology for tailings and
contaminated soil at the mill site. The technology could be used to satisfy the removal action objectives
by effectively reducing direct contact with the contaminated materials and reducing the potential for off-
site migration in response to fluvial and wind erosion or mass wasting processes. In conjunction with
revegetation and run-on controls, the technology would also reduce infiltration of direct precipitation and

runoff into the waste materials in the covered areas.
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The construction of structures/features to control off-site migration of materials is also considered a
containment process option. The structures/features typically used at mines and mill sites to control off-
site migration of materials include those designed to capture sediment while allowing water to pass
through the feature (e.g., structural silt fences), water retention features (e.g., sedimentation ponds) in
combination with constructed channels to direct flow to the feature, and retaining structures (constructed
walls or earthern berms) designed to capture materials transported from the slope of the dump as a result

of mass wasting.

Containment with a vegetated soil cover to eliminate direct exposure to waste rock and constructed
structures/features to mitigate off-site migration of materials is retained as a potential technology for the

removal actions.

5.1.2.4 Excavation and On-Site Disposal

On-site disposal is used as an on-site, surface source control measure. The technology is implemented by
excavating the contaminated materials and placing the materials in an engineered, on-site repository.
Prior to placement in the on-site repository, the contaminated material may be treated to stabilize or
solidify the material, reduce mobility of contaminants, or remove contaminants through dissolution or
leaching and precipitation processes. Repository design is a function of the characteristics of the mill
waste and underlying hydrogeology. Potential designs range from an unlined repository with a vegetated
soil cover to a fully lined and capped containment cell. Cover designs potentially applicable at the mill
site include a natural-rock cover, a soil cover, a composite natural cover consisting of a low-permeability
soil/clay layer overlain with native soil/rock, and a geotextile cover with a natural-rock or native soil cap.
A leachate collection system may be incorporated in the design to allow monitoring and proper

management of any leachate within the repository.

Construction of an on-site repository is a viable option for the mill site. However, the benefit gained by
relocating tailings to an on-site repository, causing greater on-site disturbance, would need to be
evaluated against management of consolidated wastes in place. Excavation and on-site disposal is

retained as a potential technology for the removal actions.
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5.1.2.5 Excavation and Off-Site Disposal

Off-site disposal is used as a source control measure. The technology involves excavating the
contaminated materials and transporting the materials to an off-site area for disposal. The off-site area
could be an area designated for consolidation of similar mill wastes (e.g., nearby tailings material), an
engineered disposal area or repository constructed for similar mill wastes, a permitted solid waste
landfill, or a hazardous-waste permitted facility. If the mill waste is to be transported off-site to a solid
waste landfill, testing would be required to determine if the material has characteristics of a hazardous
waste. Required analyses would include reactivity, corrosivity, and ignitability (RCI) testing and Toxicity
Characteristic Leaching Procedure (TCLP) testing. If the material fails the RCI and/or TCLP criteria
established for assessment of hazardous characteristics, the mill waste could not be placed in a solid
waste landfill and would either need to be treated on-site and retested prior to disposal, or transported to

a RCRA-permitted facility.

Off-site disposal in a repository designed specifically to receive the project waste tailings would
preferably require the use of nearby USFS or other federal land. As described under “On-Site Disposal”,
the technology is implemented by excavating the contaminated materials and placing the materials in an
engineered repository. Prior to placement in the off-site repository, the contaminated material may be
treated to stabilize or solidify the material, reduce mobility of contaminants, or remove contaminants
through dissolution or leaching and precipitation processes. Repository design is a function of the
characteristics of the mill waste and underlying hydrogeology. Potential designs range from an unlined
repository with a vegetated soil cover to a fully lined and capped containment cell. Potentially applicable
cover designs include a natural-rock cover, a soil cover, a natural composite cover consisting of a low-
permeability soil/clay layer overlain by rock/native soil, a geotextile cover with a natural-rock cap, and
geotextile cover with soil cap. A leachate collection system may be incorporated in the design to allow

monitoring and proper management of any leachate within the repository.

Off-site disposal as a means to manage tailings and other waste at the mill site is not considered a
beneficial option because (1) on-site disposal is a viable option for management of the wastes, (2)
disposal of the contaminated materials at an off-site repository or a permitted solid waste or RCRA
facility would result in high transportation and disposal costs relative to the costs associated with viable
on-site management options, (3) the USFS would retain liability for the waste under any off-site disposal
scenario, (4) siting of a repository would require a thorough characterization study of at least one

potential site followed by design and construction phases, and (5) transportation issues would be
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encountered regarding the transport of material on public roads, traffic requirements, and impacts to the
roads themselves. Therefore, excavation and off-site disposal is not retained as a potential technology for

the removal action.

5.1.3 Physical/Chemical Treatment

Physical/chemical treatment options are potential removal action technologies for management of wastes
associated with mill sites. In-situ and ex-situ treatment can be implemented to reduce the mobility and
toxicity of contaminants. Because treatment generally involves adding reagents to the contaminated
media, in-situ treatment processes generally provide less control than ex-situ processes. In-situ
physical/chemical treatment technologies commonly considered at mine and mill sites include soil
washing, stabilization/solidification, and phytoremediation. Ex-situ process options commonly
considered include physical separation, soil washing, chemical extraction, chemical reduction/oxidation,

soil washing, stabilization/solidification, and reprocessing.

The use of physical/chemical treatment technologies at the mill site would require additional
characterization of the wastes to evaluate treatment options, treatability testing to support selection of the
appropriate process, and capability to fully capture and treat process waste streams. Physical/chemical
treatment would not be cost effective at the mill site because of its high cost relative to other more viable
technologies that could be implemented to mitigate the public-health and ecological threats posed by mill
wastes, tailings, and contaminated soil at the mill site. Physical/chemical treatment is not retained as a

potential technology for the removal action.

5.2 Response Alternative Development

EPA guidance for non-time-critical removal actions recommends that only the most qualified
technologies that apply to the media or source of contamination be evaluated in detail in the EE/CA. In
accordance with this guidance, removal action alternatives for the mill site were developed by combining
the retained technologies to form alternative actions for meeting the RAOs and goals of the project. The
most promising technologies that were identified and retained through the screening process are

summarized in Table 5.1.

The technologies retained through the screening process have been combined to form the following

removal action alternatives for the mill site:
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e Alternative 1: No action

e Alternative 2: Consolidation and Containment
o Sub-Alternative 2A: Inclusion of Mill Wastes
o Sub-Alternative 2B: Exclusion of Mill Wastes

e Alternative 3: Excavation, Consolidation, and On-site Disposal
o Sub-Alternative 3A: Inclusion of Mill Wastes
o Sub-Alternative 3B: Exclusion of Mill Wastes

The no-action alternative is included as a baseline for comparison to the other potential alternatives.
Under Sub-Alternatives 2A and 3A, mill wastes within the mill building will be removed for
consolidation with tailings and contaminated soil. Under Sub-Alternatives 2B and 3B, institutional
controls will be implemented to secure the mill building to prevent unauthorized access and mill wastes
will left in place and not consolidated with tailings and contaminated soil. For Alternatives 2 and 3, a
common set of technologies/process options will be incorporated into each alternative, including access
controls (entry restriction, fencing/signage, and land use controls), surface controls (erosion protection,
run-on/run-off controls, revegetation, grading), and subsurface controls (physical barrier between cover
soil and contaminated materials). Application of these common technologies is discussed in Section 5.4
of this document, and details concerning each potential alternative are provided in Section 5.5 of this

document.

53 Basis for Analysis of Alternatives

The removal action alternatives listed in Section 5.2 are described and evaluated in Section 5.5 based on
each alternative’s effectiveness, implementability, and cost. The effectiveness, implementability, and cost

evaluation criteria are discussed in further detail below.

5.31 Effectiveness

The effectiveness of an alternative refers to its ability to meet the objectives within the scope of the
removal action. Effectiveness focuses on the degree to which an alternative provides adequate overall
protection of human health and the environment; complies with ARARs; affords long-term protection by
minimizing residual risk; provides reduction of toxicity, mobility, or volume of hazardous material; and

minimizes short-term effects.
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Overall Protection of Human Health and the Environment

This evaluation criterion serves as a final check in assessing whether each alternative provides adequate
protection of human health and the environment. Evaluations of long-term effectiveness and permanence,
short-term effectiveness, and compliance with ARARs (discussed below) were used to assess the overall
protection of human health and the environment. This criterion was also used to evaluate how risks

would be eliminated, reduced, or controlled through treatment, engineering, or institutional controls.

Compliance with ARARs
Compliance with ARARs addresses the ability of each alternative to attain the requirements that are
applicable or relevant and appropriate to the alternative. The summary table of potential ARARs listed in

Table 4.1 and discussed in Section 4.3 provides the basis for the evaluation.

Long-term Effectiveness and Permanence
Long-term effectiveness and permanence addresses the risk remaining at the mill site after remediation

goals have been met.

Reduction of Toxicity, Mobility, or Volume
Reduction of toxicity, mobility, or volume addresses the statutory preference for selecting removal
actions that permanently and significantly reduce toxicity, mobility, and/or volume of hazardous
materials at the mill site. This preference is satisfied when treatment is used to reduce principal risks
through destruction or irreversible reductions of toxicity, mobility, and/or volume. This criterion focuses
on the following:

e The degree of expected reduction in toxicity, mobility, or volume.

o The degree of irreversibility of the process.

e The type and quantity of residuals remaining following treatment.

o The statutory preference for treatment as a principal element.

o The relative amount of hazardous materials that will be destroyed or treated.
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Short-term Effectiveness
Short-term effectiveness addresses the effects of each alternative in the protection of human health and
the environment during the construction and implementation phase. The following factors were

addressed during the evaluation process:

e Protection of the workers during removal actions - This factor assesses threats that may be posed
to workers and the effectiveness and reliability of measures to be taken.

e Environmental impacts of the removal action - This factor addresses the potential adverse
environmental impacts that may result from construction and implementation of a removal
alternative, and evaluates the reliability of mitigation measures, if necessary, to prevent or reduce
potential impacts.

e Time lapse before achievement of removal objectives - This factor includes an estimate of the
time required to achieve protection at the mill site.

5.3.2 Implementability

Implementability evaluates the technical feasibility of implementing each alternative, the availability of

required services and materials during its implementation, and the administrative feasibility.

Technical Feasibility and Availability
Technical feasibility and availability addresses the ability of the alternative to implement the removal
action, the reliability of the alternative, and the availability of services and materials. The following
factors were addressed during the evaluation process:

e Ability to construct and operate the technology

o Reliability of the technology

e Ease of undertaking additional removal actions or remedial actions if necessary

e Ability to monitor effectiveness of removal action

e Availability of necessary equipment, materials, and personnel

Administrative Feasibility

The administrative feasibility criterion addresses the following factors:

e Likelihood of public acceptance of the alternative, including state and local concerns
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e Activities needed to coordinate with other agencies

e Ability to obtain necessary approvals or permits

5.3.3 Cost

The cost of each alternative is evaluated based on estimates of projected capital cost (e.g., construction
costs) and operation and maintenance costs over a 10-year period. It is assumed that periodic inspections
of the mill site will be performed by USFS personnel; therefore, no costs have been included for USFS
inspections in these evaluations. Operation and maintenance costs are projected for the actions that will
periodically be required to ensure effectiveness of the alternatives. Cost estimates are based on vendor
information, cost-estimating guides, and actual costs incurred during similar activities at other mill and

mine sites.

The net present value of each alternative was calculated as the sum of total capital cost plus the present
worth of annual operation and maintenance cost (assuming an interest rate of 5 percent over a 10-year

period). An interest rate of 5 percent was used on the basis of the EPA guidance (USEPA, 1988).

5.4 Commonalities of Alternatives

Certain technologies/process options and ancillary construction activities are common to removal action
alternatives 2 and 3 for the mill site. Common technologies/process options include access restrictions
(entry restrictions, fencing/signage, and land use), surface control (erosion protection, run-on/run-off
controls, revegetation, grading), and subsurface controls (physical barrier between cover soil and
contaminated materials). In addition to common technologies, each alternative would be implemented in
a manner that ensures protection of the historic mill structure. Common ancillary construction activities

include access road improvement, site safety and health, and permitting and coordination.

5.4.1 Access Restrictions

Access restrictions will be implemented during implementation of the removal actions to prevent
unauthorized access to active work areas and discourage access to reclaimed areas. In addition,
institutional controls will be implemented to restrict access to the mill building during the removal
action. Permanent institutional controls will implemented upon completion of the action to secure the

mill building and prevent unauthorized access inside the structure. Access controls will also include
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locked or otherwise secured entry points, fencing and/or natural barriers, and signage. Natural barriers
will be used to prevent vehicle access to the mill site upon completion of the removal actions. Land use

restrictions will be used to discourage livestock grazing at the mill area.

5.4.2 Surface Controls

Surface controls are incorporated in each proposed alternative to manage surface water run-on and run-
off, provide erosion protection of disturbed areas during reclamation, revegetate reclaimed areas, and

grade reclaimed surfaces to direct and control precipitation run-off.

Run-on controls will be installed to prevent stormwater runoff from entering areas disturbed during
implementation of the removal action and to direct runoff away from the tailings disposal area. Run-off
controls will be installed to reduce the sediment load carried by runoff originating within the disturbed
areas. Run-on, run-off, and drainage controls may include earthen berms, riprap, V-ditches, hay bails, and
temporary silt fencing. As a surface control, temporary silt fences, consisting of synthetic geotextile or
equivalent material, are used to assist in control of sediment-laden runoff from disturbed areas.
Temporary silt fences help contain overland flow and filter suspended soil particles from water,
preventing environmental damage to areas adjacent to construction sites. Temporary silt fences and other
temporary control features are maintained until permanent control measures have been installed at the

site.

Erosion protection measures would be implemented to stabilize disturbed areas during reclamation. Such

measure would include the use of erosion control matting as appropriate.

Revegetation measures will be implemented to stabilize surficial cover materials by reducing the
potential for wind and surface-water erosion and minimize water infiltration through plant

evapotranspiration processes.
Grading will be implemented to reduce the size of the consolidated disposal area where practical and to

direct precipitation runoff away from the disposal area. In addition, grading will be used to shape

reclaimed surfaces in a manner consistent with the natural character of the surrounding lands.

HRL Compliance Solutions, Inc. 5-14



Identification and Analysis of Removal Action Alternatives

5.4.3 Subsurface Controls

The common subsurface control that would be implemented under both Alternatives 2 and 3 is
installation of a physical barrier between cover soils and the underlying contaminated materials. The
barrier would provide physical separation of the clean and contaminated media and reduce the potential
for erosional scours to expose and incise the contaminated materials. Such barriers include the use of a

non-woven geotextile.

5.4.4 Protection of Historic Structure

The historic mill structure and its contents would be protected from damage and care would be taken to
avoid impacts to the stability of structure during implementation of either alternative 2 or alternative 3.
Measures would be taken to stabilize any portions of the structure prior to conducting activities that
could potentially threaten the structure, including activities such as removal a tailings from around the

mill foundation and removal of mill wastes within the building.

5.4.5 Ancillary Construction Activities

The access road leading from mill bench to the tailings pond and settling pond area would be improved
as an ancillary construction activity in addition to the primary reclamation actions associated with each
alternative. The access road would be improved as necessary to provide access for the equipment needed
to complete the removal action. Improvements will be limited to clearing fallen timber, boulders, and any
vegetation restricting access along the road; minor grading to lessen slopes and widen the travelway as
necessary, installation of temporary culverts at shallow drainage crossings. A shallow v-ditch will be
installed along the uphill side of the road alignment to prevent runoff originating in undisturbed areas

from contacting the road surface.

The selected removal actions will be implemented in strict accordance with procedures and protocols
specified in the site safety and health plan(s) prepared by the reclamation contractor. The plans will
address the procedures and protocols to be implemented to mitigate the physical and chemical hazards
associated with the actions. On-site monitoring will be conducted to ensure worker safety and prevent

off-site releases of contamination.
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In accordance with the ARARs discussed in Section 4.3, compliance with permit requirements and
coordination/consultation with various agencies and groups will be required prior to implementation of a
removal action. These include federal, state, and county requirements. It is assumed that required
permitting and coordination/consultation will be performed by the Forest Service, with contractor

assistance.

While the Forest Service may elect to obtain permits, it should be recognized that Congress limited the
scope of a Federal agencies obligation to attain administrative ARAR through CERCLA Section 121(e),
which states that no federal, state, or local permit shall be required for the portion of any removal action
conducted entirely on-site. This includes procedural requirements. Only the substantive elements of other
laws affect on-site responses. This permit exemption allows the response action to proceed in an
expeditious manner, free from potentially lengthy delays associated with the permit process or an
equivalent process. The lack of permitting authority does not impede implementation of an
environmentally protective remedy, since CERCLA and the NCP already provide a procedural blueprint

for responding to the release or threatened release of a hazardous substance into the environment.

5.5 Detailed Analysis of Alternatives

The following removal action alternatives have been developed for detailed analysis of effectiveness,

implementability, and cost:

e Alternative 1: No action

e Alternative 2: Consolidation and Containment
o Sub-Alternative 2A: Inclusion of Mill Wastes
o Sub-Alternative 2B: Exclusion of Mill Wastes

e Alternative 3: Excavation, Consolidation, and On-Site Disposal
o Sub-Alternative 3A: Inclusion of Mill Wastes
o Sub-Alternative 3B: Exclusion of Mill Wastes

5.5.1 Alternative No. 1: No Action

The no action alternative assumes that no steps are taken to promote reclamation of the mill site. The mill
wastes, tailings, and contaminated soil in the soil berm will continue to pose threats to public health and
the environment and to be transported from the mill areas by way of wind and water erosion and mass

wasting. No further investigation or monitoring would be required at the mill.
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5.5.1.1 Effectiveness

The overall effectiveness of the no-action alternative is low. Metals contamination at the mill site would
continue to threaten human health and the environment, and no reductions in the human health and
ecological risk associated with direct exposure to mill wastes, tailings, and contaminated soil would be
expected in the future. The contaminated media would continue to migrate from the mill site by way of
erosion and transport by water, wind, and mass wasting. The toxicity, mobility, and volume of metals
contaminants would not be reduced under the no-action alternative. The no-action alternative would not
lessen the Forest Service’s existing liabilities associated with the mill site or promote improvement of

environmental conditions within the Upper San Miguel Watershed.

5.5.1.2 Implementability

Implementation of the no-action alternative would be technically and administratively feasible. However,
consideration would need to be given to public acceptance of the alternative. The no-action alternative
may not be acceptable to the public, regulatory agencies, and the Forest Service, particularly because of
the presence of mill site derived contamination on portions of the former mill operations area that

currently located on private land.

5.5.1.3 Cost

No capital costs or indirect costs would be incurred under the no-action alternative. Other than periodic
inspections by Forest Service personnel, no operation and maintenance costs would be incurred under the
no-action alternative. However, the long-term costs associated with the no-action alternative are not
known because there would be an ongoing risk associated with continued contaminant migration from

the mill and direct exposure to humans and wildlife.

5.5.2 Alternative 2: Consolidation and Containment

The general activities to be performed under Alternative 2 include consolidation of mill wastes in
accordance with Sub-Alternatives 2A or 2B along with tailings and contaminated soil at the existing
tailings pond followed by containment of the consolidated wastes with a vegetated soil cover. Alternative

2 would be implemented as follows:
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Compact tailings within the tailings pond with a vibratory compactor to densify the tailings and
mitigate future settlement.

Consolidation of tailings and contaminated soil comprising the soil berm at the existing tailings
pond. Tailings within the settling pond and the soil berm adjacent to the settling pond will be
excavated and placed on the compacted tailings at the existing tailings pond. Assuming 30-
percent contingencies to account for basal unconformities and over-excavation where necessary
to meet RAOs, it is anticipated that approximately 660 cubic yards of tailings will be excavated
from the settling pond and 240 cubic yards of soil will be excavated from the soil berm for
consolidation at the disposal cell. A portable X-Ray Fluorescence (XRF) analyzer will be used to
guide excavation of the contaminated materials and demonstrate that soils remaining at the
settling pond and berm area after removal do not pose a human-health threat. The XRF will be
used to measure the concentration of an indicator parameter (e.g., lead) which will be compared
to the residential soil standard for that parameter (e.g., 400 mg/Kg for lead). Confirmation soil
samples will be collected and analyzed by an analytical laboratory to verify that the soil
remaining at the former settling pond and berm area do not pose a human-health threat based on
the removal action goals specified for tailings within the settling pond and contaminated soil
comprising the soil berm in Section 4.4 of this document. Following confirmation based on the
analytical results, the excavation will be backfilled with clean fill material, the surface graded to
be consistent with the natural character of the surrounding area, and all disturbed areas will be
vegetated.

Removal of tailings/wastes from around the outside of the mill building and place on the
compacted tailings at the existing tailings pond. No characterization of tailings/wastes around the
mill building has been completed to date; for cost estimating purposes, it is assumed that the
volume of tailings/wastes to be excavated around the outside of the mill building and place on
the compacted tailings at the tailings pond will not exceed 250 cubic yards. Tailings/wastes will
be removed from areas delineated on the basis of XRF analysis of an indicator parameter (e.g.,
lead), with concentrations compared to the industrial worker standard for that parameter (e.g.,
800 mg/Kg for lead). Confirmation samples for laboratory analysis will be collected to verify that
the residual soils remaining after removal do not pose a threat based on the removal action goals
specified for tailings around the outside of the mill building in Section 4.4 of this document.
Tailings/wastes will not be removed from any areas where, through consultation with the Forest
Service, it is determined that such removal would jeopardize the stability and integrity of the mill
building and reasonable measures could not be taken to otherwise protect the structure. In all
cases, care will be taken during removal of wastes from around the outside of the mill building to
protect the stability and integrity of the structure and its contents.

Management of mill wastes within the mill building in accordance with one of the following sub-
alternatives:

o Sub-Alternative 2A (Inclusion of Mill Wastes): Mill wastes within the mill building
will be removed and placed on the compacted tailings at the existing tailings pond.
Mill wastes will be removed from each of the four areas at which samples were
collected during the AGS limited Phase II Site Investigation (Figure 3-1) and any
other areas within the mill building where accumulations of mill wastes pose a public-
health threat based on elevated metals concentrations. The volume of mill wastes to be
removed from the mill building has not been delineated to date; for cost estimating
purposes, it is assumed that up to 150 cubic yards of mill wastes will be removed from
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the mill building and placed on the compacted tailings at the tailings pond. A portable
XRF analyzer will be used to guide removal of wastes from the four identified areas
and to delineate the areas where mill wastes pose a public-health threat. The XRF will
be used to measure concentrations of an indicator parameter (e.g., lead) which will be
compared to the industrial worker standard for that parameter (e.g., 800 mg/Kg for
lead). Wastes with concentrations of the indicator parameter exceeding the criterion
will be removed and placed on the tailings pond for consolidation. Care will be taken
during removal of wastes from within the mill building to protect the stability and
integrity of the structure and its contents.

o Sub-Alternative 2B (Exclusion of Mill Wastes): Mill wastes inside the mill building
will remain in place, and the potential threats to public health posed by mill wastes
(process spillage and ore/concentrate) will be mitigated by the permanent institutional
controls implemented to secure the mill building and prevent unauthorized access
inside the structure.

o Reshape the consolidated waste materials at the tailing pond to accept a cover and provide
positive runoff by raising the center portion of the tailings to create a minimum outward slope of
5 percent.

o Place a physical barrier (e.g., nonwoven geotextile) on the reshaped tailing pond. It is estimated
that the physical barrier will cover a surface area of approximately 29,000 square feet.

e Place a soil cover (minimum 2-feet thick) over the physical barrier; it is estimated that
approximately 2,150 cubic yards of soil/fill material will be required for the cover system.
Ensure cover soil is capable of supporting vegetation, and amend soil as necessary. Plant native
vegetation consistent with the natural character of the surrounding area on the soil cover.

o Install run-on/run-off and drainage controls as necessary to direct and control precipitation run-
off.

Operation and maintenance activities associated with Alternative 2 would include periodic inspections to
monitor the integrity of the soil cover, erosion control measures, and revegetation success. Operation and
maintenance activities would also include inspection of the permanent institutional controls implemented
to secure the mill building and prevent unauthorized access inside the structure. The access road leading
to the tailings area will not be reclaimed upon completion of the action; however, natural
barriers/boulders will be placed across the access routes to discourage vehicle (including ATVs) access.

The natural barriers will be removed when necessary to allow access for maintenance activities.

5.5.2.1 Effectiveness

Overall, Alternative 2 would provide a highly effective mechanism for protection of human health and

the environment at the mill site in accordance with the removal action objectives specified in Section 4.4
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of this document. The alternative would be a highly effective means of reducing threats to human health
and the environment posed by tailings in the settling pond and contaminated soil in the soil berm and
facilitating unrestricted land use within the settling pond and contaminated soil berm area. Through the
use of consolidation, the alternative would reduce the overall footprint of contaminated areas at the mill
site. The threats posed to public health and the environment as a result of direct contact with
contaminated materials and the threat of offsite migration of the materials by way of water/wind erosion
or mass wasting process would be effectively mitigated by covering the consolidated waste materials
with soil. The configuration/shaping of the consolidated wastes, run-on/run-off and drainage controls,
and vegetated soil cover, would reduce the potential for percolation of direct precipitation. Minimizing
the potential for direct precipitation to percolate into the contaminated materials reduces the potential for
generation of leachate. However, the alternative would not provide protection against the leaching of
metals as a result of upgradient groundwater inflows. While the alternative would isolate the
consolidated materials and thereby reduce the potential for off-site migration of site-derived
contamination, the alternative would not provide reductions in the mobility, toxicity, or volume of on-site
contaminated materials because the alternative does not include the use of treatment technologies

required for such reductions.

Both of the sub-alternatives (2A and 2B) would provide protection against actual or potential exposure of
site workers and the general public to the threats posed by mill wastes. Under Sub-Alternative 2A,
mitigation of the threat of direct exposure to the wastes would be ensured by containment of the wastes
beneath a vegetated soil cover. Although mill wastes would remain in place under Sub-Alternative 2B,
exposure to the mill wastes would be mitigated by permanent institutional controls implemented to

secure the structure and prevent unauthorized access into the mill building.

General compliance with ARARs would be achieved with implementation of Alternative 2.
There would likely be some short-term ecological and environmental effects due to construction
activities from dust generation, vegetation clearing, and general construction noise during

implementation of Alternative 2. These short-term impacts would be minimal, with exposure pathways

minimized through engineering controls and personal protective equipment.
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5.5.2.2 Implementability

Implementation of Alternative 2 is technically feasible at the mill site. The effectiveness of the
alternative could be readily monitored by performing periodic site inspections to ensure the integrity of
controls is maintained over time. The necessary resources and materials for Alternative 2 are readily
available from nearby sources; however, a soil borrow area has not been identified in the vicinity of the

mill site.

Alternative 2 is also administratively feasible at the mill site. Applicable permit and agency coordination
requirements, as identified in Section 4.3 of this document, would need to be met before commencing

construction operations.

5.5.2.3 Cost

The estimated costs for Alternative No. 2 are presented in Table 5.2, and a detailed breakdown of the
costs is provided in Appendix C. Direct capital costs include mobilization and the labor and materials
required to complete the ancillary construction activities discussed in Section 5.4 and activities
associated with the removal action alternative discussed in Section 5.5.2 above. The total capital costs for

Alternative 2 are summarized as follows:

e Alternative No. 2 (Sub-Alternative 2A) $ 158,029

e Alternative No. 2 (Sub-Alternative 2B) $ 152,129

Operation and maintenance costs correspond to the costs associated with post-reclamation inspection and
maintenance. Under Forest Service policy, three years of post-reclamation operation and maintenance is
included in evaluation of the costs associated with removal actions at sites under the jurisdiction and
control of the Forest Service. Based on the annual budget established by the Forest Service for operation
and maintenance at other nearby sites at which removal actions have been implemented by the Forest
Service, an annual cost of $15,000 per year for three years of post-reclamation operation and
maintenance is estimated for Alternative 2. The operation and maintenance costs associated with the two
sub-alternatives are expected to be the same because implementation of permanent institutional controls
to secure the mill building and prevent unauthorized access into the structure is common to both Sub-

Alternative A or B.
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5.5.3 Alternative 3: Excavation, Consolidation, and On-site Disposal

The general activities to be performed under Alternative 3 include consolidation of mill wastes in
accordance with Sub-Alternatives 3A or 3B along with tailings and contaminated soil in an on-site
disposal cell constructed with a vegetated soil cover. The disposal cell will be located north of the mill

building in the vicinity of Test Pit No. 6 (Figure 3-2). Alternative 3 would be implemented as follows:

e Prepare disposal area by removing trees and clearing and grubbing the area to be disturbed for
cell construction.

e Excavate disposal cell to bedrock; estimated to be less than 3 feet in the vicinity of Test Pit 6 but
is expected to increase towards the center of the small basin. For cost estimating purposes, it is
assumed that the volume of material excavated at the cell and the footprint of the disposal area
will be similar to that of the tailings pond; therefore, it is anticipated that 9,360 cubic yards of
material would be excavated at the cell and the footprint of the disposal cell would cover a
surface area of approximately 29,000 square feet.

e Excavate tailings from the tailings pond and settling pond and soil from the soil berm. The
excavated materials will be placed and compacted in the prepared cell footprint. Assuming 30-
percent contingencies to account for basal unconformities and over-excavation where necessary
to meet RAOs, it is anticipated that approximately 9,360 cubic yards of tailings will be excavated
from the tailings pond, 660 cubic yards of tailings will be excavated from the settling pond, and
240 cubic yards of soil will be excavated from the soil berm for consolidation at the disposal cell.
A portable XRF analyzer will be used to guide excavation of the contaminated materials and
demonstrate that soils remaining at the tailings pond, settling pond, and berm areas after removal
do not pose a human-health threat. The XRF will be used to measure the concentration of an
indicator parameter (e.g., lead) which will be compared to the residential soil standard for that
parameter (e.g., 400 mg/Kg for lead). Confirmation soil samples will be collected and analyzed
by an analytical laboratory to verify that the soil remaining at the former settling pond and berm
area do not pose a human-health threat based on the removal action goals specified for tailings
within the tailings pond and settling pond and contaminated soil comprising the soil berm in
Section 4.4 of this document. Following confirmation based on the analytical results, the
excavations will be backfilled with clean fill material, the surface graded to be consistent with
the natural character of the surrounding area, and all disturbed areas will be vegetated.

e Removal of tailings/wastes from around the outside of the mill building and place in the disposal
cell; compacted during placement. No characterization of tailings/wastes around the mill building
has been completed to date; for cost estimating purposes, it is assumed that the volume of
tailings/wastes to be excavated around the outside of the mill building will not exceed 250 cubic
yards. Tailings/wastes will be removed from areas delineated on the basis of XRF analysis of an
indicator parameter (e.g., lead), with concentrations compared to the industrial worker standard
for that parameter (e.g., 800 mg/Kg for lead). Confirmation samples for laboratory analysis will
be collected to verify that the residual soils remaining after removal do not pose a threat based on
the removal action goals specified for tailings around the outside of the mill building in Section
4.4 of this document. Tailings/wastes will not be removed from any areas where, through
consultation with the Forest Service, it is determined that such removal would jeopardize the
stability and integrity of the mill building and reasonable measures could not be taken to
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otherwise protect the structure. In all cases, care will be taken during removal of wastes from
around the outside of the mill building to protect the stability and integrity of the structure and its
contents.

Management of mill wastes within the mill building in accordance with one of the following sub-
alternatives:

o Sub-Alternative 3A (Inclusion of Mill Wastes): Mill wastes within the mill building
will be removed and placed in the disposal cell; compacted during placement.
Mill wastes will be removed from each of the four areas at which samples were
collected during the AGS limited Phase II Site Investigation (Figure 3-1) and any
other areas within the mill building where accumulations of mill wastes pose a public-
health threat based on elevated metals concentrations. The volume of mill wastes to be
removed from the mill building has not been delineated to date; for cost estimating
purposes, it is assumed that up to 150 cubic yards of mill wastes will be removed from
the mill building. A portable XRF analyzer will be used to guide removal of wastes
from the four identified areas and to delineate the areas where mill wastes pose a
public-health threat. The XRF will be used to measure concentrations of an indicator
parameter (e.g., lead) which will be compared to the industrial worker standard for
that parameter (e.g., 800 mg/Kg for lead). Wastes with concentrations of the indicator
parameter exceeding the criterion will be removed and placed on the tailings pond for
consolidation. Care will be taken during removal of wastes from within the mill
building to protect the stability and integrity of the structure and its contents.

o Sub-Alternative 3B (Exclusion of Mill Wastes): Mill wastes inside the mill building
will remain in place, and the potential threats to public health posed by mill wastes
(process spillage and ore/concentrate) will be mitigated by the permanent institutional
controls implemented to secure the mill building and prevent unauthorized access
inside the structure.

Grade the compacted waste materials in the disposal cell to form 3H:1V side slopes.

Place a physical barrier (e.g., nonwoven geotextile) on the graded, compacted wastes within the
disposal cell. For cost estimating purposes, it is assumed that the configuration of the disposal
cell will be similar to that of the Alternative 2 containment cell at the tailings pond; therefore, it
is estimated that the physical barrier will cover a surface area of approximately 29,000 square
feet.

Place a soil cover (minimum 2-feet thick) over the physical barrier. For cost estimating purposes,
it is assumed that the configuration of the disposal cell will be similar to that of the Alternative 2
containment cell at the tailings pond; therefore, it is estimated that approximately 2,150 cubic
yards of soil/fill material will be required for the cover system. Ensure cover soil is capable of
supporting vegetation, and amend soil as necessary. Plant native vegetation consistent with the
natural character of the surrounding area on the soil cover.

Install run-on/run-off and drainage controls at the disposal cell as necessary to direct and control
precipitation run-off.
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Operation and maintenance activities associated with Alternative 3 would include periodic inspections to
monitor the integrity of the soil cover, erosion control measures, and revegetation success. Operation and
maintenance activities would also include inspection of the permanent institutional controls implemented
to secure the mill building and prevent unauthorized access inside the structure. The access road leading
to the tailings area and disposal cell will not be reclaimed upon completion of the action; however,
natural barriers/boulders will be placed across the access routes to discourage vehicle (including ATVs)

access. The natural barriers will be removed when necessary to allow access for maintenance activities.

5.5.3.1 Effectiveness

Overall, Alternative 3 would provide a moderately to highly effective mechanism for protection of
human health and the environment at the mill site in accordance with the removal action objectives
specified in Section 4.4 of this document. The alternative would be a highly effective means of reducing
threats to human health and the environment posed by tailings in the settling pond and contaminated soil
in the soil berm and facilitating unrestricted land use within the settling pond and contaminated soil berm
area. Through the use of consolidation, the alternative would reduce the overall footprint of contaminated
areas at the mill site. The threats posed to public health and the environment as a result of direct contact
with contaminated materials and the threat of offsite migration of the materials by way of water/wind
erosion or mass wasting process would be effectively mitigated by covering the consolidated waste
materials placed within the disposal cell with soil. The configuration/shaping of the consolidated wastes
within the disposal cell, run-on/run-off and drainage controls, and vegetated soil cover, would reduce the
potential for percolation of direct precipitation. Minimizing the potential for direct precipitation to
percolate into the contaminated materials reduces the potential for generation of leachate. However, the
alternative would not provide protection against the leaching of metals as a result of upgradient
groundwater inflows. While the alternative would isolate the consolidated materials and thereby reduce
the potential for off-site migration of site-derived contamination, the alternative would not provide
reductions in the mobility, toxicity, or volume of on-site contaminated materials because the alternative

does not include the use of treatment technologies required for such reductions.

Both of the sub-alternatives (3A and 3B) would provide protection against actual or potential exposure of
site workers and the general public to the threats posed by mill wastes. Under Sub-Alternative 3A,
mitigation of the threat of direct exposure to the wastes would be ensured by containment of the wastes

beneath a vegetated soil cover. Although mill wastes would remain in place under Sub-Alternative 2B,
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exposure to the mill wastes would be mitigated by permanent institutional controls implemented to

secure the structure and prevent unauthorized access into the mill building.

General compliance with ARARs would be achieved with implementation of Alternative 3.

There would likely be some short-term ecological and environmental effects due to construction
activities from dust generation, vegetation clearing, and general construction noise during
implementation of Alternative 3. These short-term impacts would be minimal, with exposure pathways

minimized through engineering controls and personal protective equipment.

5.5.3.2 Implementability

Implementation of Alternative 3 is technically feasible at the mill site. The effectiveness of the
alternative could be readily monitored by performing periodic site inspections to ensure the integrity of
controls is maintained over time. The necessary resources and materials for Alternative 3 are readily
available from nearby sources; however, a soil borrow area has not been identified in the vicinity of the

mill site.

Alternative 3 is also administratively feasible at the mill site; however, some public concerns may be
raised because the disposal cell will be constructed in a natural area that has not been disturbed and
contaminated materials will be placed in an area that currently is not contaminated. Applicable permit
and agency coordination requirements, as identified in Section 4.3 of this document, would need to be

met before commencing construction operations.

5.5.3.3 Cost

The estimated costs for Alternative No. 3 are presented in Table 5.2, and a detailed breakdown of the
costs is provided in Appendix C. Direct capital costs include mobilization and the labor and materials
required to complete the ancillary construction activities discussed in Section 5.4 and activities
associated with the removal action alternative discussed in Section 5.5.2 above. The total capital costs for

Alternative 3 are summarized as follows:

e Alternative No. 3 (Sub-Alternative 3A) $ 574,753
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e Alternative No. 3 (Sub-Alternative 3B) $ 568,853

Operation and maintenance costs correspond to the costs associated with post-reclamation inspection and
maintenance. Under Forest Service policy, three years of post-reclamation operation and maintenance is
included in evaluation of the costs associated with removal actions at sites under the jurisdiction and
control of the Forest Service. Based on the annual budget established by the Forest Service for operation
and maintenance at other nearby sites at which removal actions have been implemented by the Forest
Service, an annual cost of $15,000 per year for three years of post-reclamation operation and
maintenance is estimated for Alternative 3. The operation and maintenance costs associated with the two
sub-alternatives are expected to be the same because implementation of permanent institutional controls
to secure the mill building and prevent unauthorized access into the structure is common to both Sub-

Alternative A or B.
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6.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES

In this section, the three alternatives, including sub-alternatives, evaluated in Section 5.0 are compared
against each other to evaluate the relative performance of each alternative in relation to each of the
criteria. The criteria used in this comparison are the same as those evaluated in Section 5.0, including
effectiveness, implementability, and cost. A comparative analysis summary showing the rating of each
alternative relative to the other alternatives is provided in Table 6.1. For each alternative listed in the
tables, an overall rating of “low”, “moderate”, or “high” is given for each evaluation criterion. To better
describe the overall ratings given, a numerical scale ranging from 1 (low) to 3 (high) is used to refine the

rating for each narrative category. For example a rating of low (1) indicates the low end of the low

category, while a rating of high (3) indicates the high end of the high category.

6.1 Effectiveness of Alternatives

The effectiveness of the alternatives is compared on the basis of six criteria: (1) compliance with RAOs,
(2) overall protection of human health and the environment, (3) compliance with ARARs, (4) long-term
effectiveness and permanence, (5) reduction of toxicity, mobility, or volume, and (6) short-term
effectiveness. Both Alternatives 2 (A or B) and 3 (A or B) are considered equally effective with respect
to these factors. The overall effectiveness of Alternate 1 (No Action) would be low compared to the other

alternatives.

6.1.1 Compliance with RAOs

The RAOs specified in Section 4.4 of this document would be achieved equally with implementation of
Alternatives 2 (A or B) or 3 (A or B). By consolidating all contaminated materials either at the tailings
pond or in a disposal cell, each alternative provides an effective means of (1) preventing or reducing
actual or potential exposure of site worker and the general public to threats posed by mill wastes within
the mill building, (2) preventing or reducing actual or potential exposure of humans and the local biotic
community from direct contact with tailings around the mill building and within the settling pond and
contaminated soil comprising the soil berm, and (3) meeting unrestricted land use requirements for the
portions of the former mill operations that are located on private land. By covering the consolidated
materials with a physical barrier and vegetated soil cover, the alternatives provide and effective means of

isolating the consolidated waste materials and preventing or reducing (1) actual or potential exposure of
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nearby human or animal populations from direct contact with the wastes, (2) the potential for off-site
migration of the contaminants as a result of wind, erosion, and mass wasting processes, and (3) the
potential for leachate generation as a result of direct infiltration of precipitation and precipitation runoff.
Through proper implementation of either Alternative 2 or 3, the stability and integrity of the mill building
and its contents will be protected, the natural character of the mill site will be maintained, and ARARs

will be satisfied.

Compliance with the RAOs would not be achieved under the no-action alternative.

6.1.2 Overall Protection of Human Health and the Environment

The greatest risks to human health and the environment are attributed to direct contact with the mill
wastes, tailings, and contaminated soil at the mill site. In addition, off-site migration of site-derived

contaminants poses threats to human health and the environment in areas downgradient of the mill site.

Under the no-action alternative, there would be no reduction in the human health and ecological risks
posed by the contaminated media at the mill site. Exposures to elevated metals in the contaminated
materials and off-site migration of contaminants would be expected to continue in the future. Therefore,

the no-action alternative would not promote protection of human health and the environment.

Alternatives 2 (A or B) and 3 (A or B) both provide protection of human health and the environment by
eliminating the potential for direct exposure to the contaminated materials and reducing the potential for

off-site migration of site-derived contamination.

Some short-term ecological and human health impacts would be anticipated during construction from
dust generation, vegetation clearing, and general construction noise. These impacts would be minimized

by use of engineering controls and personal protective equipment for on-site workers.

6.1.3 Compliance with ARARs

Under the no-action alternative, mill wastes, tailings, and contaminated soil will continue to pose human-
health and ecological threats at the mill site. The contaminated materials would also continue to migrate

from the mill site as a result of wind and water transport and mass wasting processes, impacting
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downwind and downgradient areas. No reductions in leachate generation and therefore, no improvement

in downgradient water quality would be expected under the no-action alternative.

Alternatives 2 (A or B) and 3 (A or B) would generally provide the same level of compliance with
ARARs since both would include consolidation of contaminated materials and isolation of those
materials with use of a vegetated soil cover. The use of a vegetated soil cover on the physical barrier
would reduce the potential for water to infiltrate through the cover and into the contaminated materials

within the containment or disposal area.

None of the potential alternatives for the mill site are expected to result in reduction of metals
concentrations in Lake Fork downgradient of the site to the levels reported upstream of the mill site.
Such reductions are not expected because the mill site is not the only potential contaminant source within
the stream reach, surface water discharges from the mill site only in response to precipitation runoff and
the amount of water running off the mill site is small compared to the flow in Lake Fork. However,
implementation of the removal action will contribute to the overall improvement of water quality within

the upper San Miguel River watershed.

It is expected that contaminant-specific ARARs for ambient air would be met under Alternative 2 (A or
B) and Alternative 3 (A or B). Some improvement of air quality is expected after the tailings have been

covered in comparison to the existing exposed and unvegetated tailings areas.

Location-specific ARARs are expected to be met under either Alternative 2 (A or B) or Alternative 3 (A
or B). Each alternative would be implemented in a manner that ensures protection of the stability and
integrity of the mill structure and its contents. Any threatened or endangered species that may be present
in the project area would not be impacted in the long-term because the removal action will be completed
in a relatively short period of time, all disturbed areas will be reclaimed, and operation and maintenance
activities required to support the action will not require a level of activity that is greater than that existing
under current conditions. In addition, removal activities associated with any tailings or contaminated soil
in contact with surface water within the un-named drainage adjacent to the mill area would be conducted
such that any disturbance to the bed or banks of the drainage would be minimized. The bed and banks of
any such affected drainage would be properly reclaimed and protected from flood erosion. In addition,

proper controls will be implemented within each disturbed area to minimize erosion.
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Comparative Analysis of Removal Action Alternatives

Action-specific ARARs are expected to be met by either Alternative 2 (A or B) or Alternative 3 (A or B).
Compliance with stormwater runoff requirements and emissions of fugitive dust would be achieved
through the use of best management practices. The actions would also reduce the amount of mill-derived
leachate entering nearby surface water. The reduced metals concentrations in any future discharges of
water from the mine area would not be expected to impact ambient water-quality conditions in Lake Fork
and should contribute to the overall improvement of water quality within the basin. All activities
performed in support of the actions will be conducted in compliance with procedures and protocols

established by OSHA.

6.1.4 Long-term Effectiveness and Permanence

Both Alternatives 2 (A or B) and 3 (A or B) would be effective in the long-term. Both alternatives would
provide long-term effectiveness provided the containment area or disposal cell is properly inspected and
maintained over time. The use of a physical barrier between the contaminated materials and cover soil

would require proper installation for either alternative to provide long-term effectiveness.

The no-action alternative would provide no long-term or permanent solution for the threats posed by the

mill site.

6.1.5 Reduction of Toxicity, Mobility, or Volume

None of the alternatives considered in the analysis involve treatment of the mill waste, tailings, or
contaminated soil, and therefore, the volume, toxicity, or mobility of contaminants in the media would
not be reduced in any of the alternatives. The existing volume of contaminated materials will remain on-
site, and the materials will not be treated or otherwise stabilized to reduce toxicity or mobility. However,
reduction of mobility with respect to off-site migration of contaminated materials would be reduced
through implementation of the actions taken under Alternatives 2 (A or B) or 3 (A or B) to physically

isolate the materials through containment or on-site disposal with a vegetated soil cover.

6.1.6 Short-term Effectiveness

Some short-term ecological and human-health impacts would be anticipated during implementation of
Alternatives 2 or 3 from dust generation, vegetation clearing, and general construction noise. In addition,

site workers will be subject to potential threats (e.g., direct contact, inhalation, and ingestion) associated
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Comparative Analysis of Removal Action Alternatives

with the mill waste, tailings, and contaminated soil during implementation of the action. Short-term
impacts to the public and workers during construction would be minimal, with exposure pathways
minimized through engineering controls (e.g., restricting public access) and the use of personal protective
equipment. Ecological impacts would be minimized by implementation of best management practices for
control emissions of fugitive dust, off-site migration of sediment from disturbed areas, and protection of
surface water channels. The duration of short-term impacts to human health and the environment would

be limited because the actions could be completed within one construction season.

Although there would be no construction-related impacts for the no-action alternative, the impacts from
direct contact with the mill wastes, tailings, and contaminated soil would continue in both the short-term

and long-term.

6.2 Implementation of Alternatives

Alternative 2 and Alternative 3 are both technically and administratively feasible. Essential project
components including technical expertise, equipment, and materials are readily available in western
Colorado. Although the amount of native soil and fill material available on-site is not known, it is
anticipated that the amount of borrow material available on-site will not be sufficient to support the
actions and some soil will likely need to be imported to the mill site from nearby permitted sources.
Experienced personnel should be used to ensure that proper quality assurance/quality control protocols
are implemented during installation containment structures and erosion-control features. It is expected

that such personnel are available in the regional area.

Administratively, Alternative 3 would likely be more difficult to implement than Alternative 2. It is
anticipated that concerns raised by the public as well as other federal or state and local agencies could
impact acceptance/approval of the alternative. Such concerns would include increased disturbance to
natural lands, construction of a repository in an area that otherwise is not contaminated and greater

expenditure of public funds when an equally effective alternative is available for consideration.

With respect to the two sub-alternatives, Sub-Alternative B is considered technically and administratively
more feasible than Sub-Alternative A. Worker safety would be the primary concern during
implementation of Sub-Alternative A. As a result, actions would be required to stabilize the mill structure

and improve access ways within the structure to the degree necessary to ensure worker safety. Exposure
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to safety hazards would not warranted because removal of the wastes (Sub-Alternative A) would not be
necessary since the threats posed by the mill wastes would effectively be mitigated by the use of the
permanent institutional controls to prevent unauthorized access common to each sub-alternative. Because
the building is located on land under the jurisdiction and control of the Forest Service, the Forest Service
can administer the enforcement and inspections/maintenance required to ensure the integrity of the
permanent institutional controls over time. If at any time it is determined that the integrity of the controls
cannot be maintained, resulting in potential threats to public health and the environment, the Forest
Service has the authority to implement the removal action(s) necessary at that time to mitigate the threats,
including removal of the mill wastes for proper disposal. Therefore, Sub-Alternative B is considered to

be technically and administratively more implementable than Sub-Alternative A

Although technical feasibility is not an issue for the no-action alternative, some consideration would
need to be given to the administrative feasibility of the alternative. The no-action alternative may not be
acceptable to the public, regulatory agencies and the Forest Service because current threats to public
health and the environment, as described in the streamlined risk evaluation, will remain at the mill site
and continue in the future. In addition, removal of tailings and contaminated soil comprising the soil

berm on former mill site lands that are now private would likely not be acceptable to the Forest Service.

6.3 Cost

No capital costs or indirect costs would be incurred under the no-action alternative. Other than periodic
inspections by Forest Service personnel, no operation and maintenance costs would be incurred under the
no-action alternative. However, the long-term costs associated with the no-action alternative are not
known because there would be ongoing threats to public health and the environment from direct contact
with the with the contaminated materials, and contaminant sources (tailings at the settling pond and
contaminated soil comprising the soil berm) would remain on the private land that formerly was part of
the mill site. In addition, contaminated materials would continue to migrate off-site, potentially resulting

in damage to other resources, and requiring future action.
The estimated costs for Alternatives 2 and 3 are presented in Table 5.2. As shown, the costs will be lower

for Alternative 2 compared to Alternative 3, and the costs for Sub-Alternative B will be lower than Sub-

Alternative A.
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7.0 RECOMMENDED REMOVAL ACTION ALTERNATIVE

This EE/CA was prepared in accordance with EPA guidance documents for non-time-critical removal
actions under CERCLA. The purpose of the EE/CA is to identify and analyze alternative removal actions
intended to address threats to public health and the environment associated with mill wastes (processing
spillage and ore/concentrate) within the mill building, tailings around the mill building, tailings within
the tailings pond and settling pond, soil comprising the soil berm constructed at the settling pond at the
mill site. Three removal action alternatives (including a no-action alternative) were identified and

analyzed in this EE/CA.

The mill wastes, tailings, and contaminated soil at the mill site pose threats to public health and the
environment because of elevated concentrations of arsenic, antimony, and lead. Except for the mill
wastes within the mill building, the primary threat is to residents based on EPA’s residential soil standard
and BLM’s adjacent resident RMC. By reducing the threats based on these benchmarks, the private land
which was formerly part of the mill operations (settling pond and soil berm) qualifies for unrestricted
land use and the threats to adjacent residents are mitigated on the remaining portion of the mill site on
public land. Mill wastes pose a potential threat to site/industrial worker within the mill building. By
reducing potential threats to site workers, any potential threats to any individuals that may enter the
building for lesser exposure durations than site workers will also be reduced. The RAOs established for
the removal action are directed towards reducing the human-health and ecological risks associated with
the contaminated materials by minimizing the potential for direct exposure to the materials, reducing

potential off-site migration of the contaminated media, and reducing potential for leach generation.

Based on the comparative analysis of the alternatives presented in Section 6.0 of this document,
Alternative 2B is the most effective, implementable, and cost-effective solution for reduction of the
public-health and ecological threats posed by mill wastes, tailings, and contaminated soil at the mill site
in accordance with the RAOs established for the removal action. Alternative 2B would be implemented

as follows:

o Compact tailings within the tailings pond with a vibratory compactor to densify the tailings and
mitigate future settlement.

o Consolidation of tailings and contaminated soil comprising the soil berm at the existing tailings
pond. Tailings within the settling pond and the soil berm adjacent to the settling pond will be
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Recommended Removal Action Alternative

excavated and placed on the compacted tailings at the existing tailings pond. Assuming 30-
percent contingencies to account for basal unconformities and over-excavation where necessary
to meet RAOs, it is anticipated that approximately 660 cubic yards of tailings will be excavated
from the settling pond and 240 cubic yards of soil will be excavated from the soil berm for
consolidation at the disposal cell. A portable X-Ray Fluorescence (XRF) analyzer will be used to
guide excavation of the contaminated materials and demonstrate that soils remaining at the
settling pond and berm area after removal do not pose a human-health threat. The XRF will be
used to measure the concentration of an indicator parameter (e.g., lead) which will be compared
to the residential soil standard for that parameter (e.g., 400 mg/Kg for lead). Confirmation soil
samples will be collected and analyzed by an analytical laboratory to verify that the soil
remaining at the former settling pond and berm area do not pose a human-health threat based on
the removal action goals specified for tailings within the settling pond and contaminated soil
comprising the soil berm in Section 4.4 of this document. Following confirmation based on the
analytical results, the excavation will be backfilled with clean fill material, the surface graded to
be consistent with the natural character of the surrounding area, and all disturbed areas will be
vegetated.

Removal of tailings/wastes from around the outside of the mill building and place on the
compacted tailings at the existing tailings pond. No characterization of tailings/wastes around the
mill building has been completed to date; for cost estimating purposes, it is assumed that the
volume of tailings/wastes to be excavated around the outside of the mill building and place on
the compacted tailings at the tailings pond will not exceed 250 cubic yards. Tailings/wastes will
be removed from areas delineated on the basis of XRF analysis of an indicator parameter (e.g.,
lead), with concentrations compared to the industrial worker standard for that parameter (e.g.,
800 mg/Kg for lead). Confirmation samples for laboratory analysis will be collected to verify that
the residual soils remaining after removal do not pose a threat based on the removal action goals
specified for tailings around the outside of the mill building in Section 4.4 of this document.
Tailings/wastes will not be removed from any areas where, through consultation with the Forest
Service, it is determined that such removal would jeopardize the stability and integrity of the mill
building and reasonable measures could not be taken to otherwise protect the structure. In all
cases, care will be taken during removal of wastes from around the outside of the mill building to
protect the stability and integrity of the structure and its contents.

Mill wastes inside the mill building will remain in place, and the potential threats to public health
posed by mill wastes (process spillage and ore/concentrate) will be mitigated by the permanent
institutional controls implemented to secure the mill building and prevent unauthorized access
inside the structure.

Reshape the consolidated waste materials at the tailing pond to accept a cover and provide
positive runoff by raising the center portion of the tailings to create a minimum outward slope of
5 percent.

Place a physical barrier (e.g., nonwoven geotextile) on the reshaped tailing pond. It is estimated
that the physical barrier will cover a surface area of approximately 29,000 square feet.

Place a soil cover (minimum 2-feet thick) over the physical barrier; it is estimated that
approximately 2,150 cubic yards of soil/fill material will be required for the cover system.
Ensure cover soil is capable of supporting vegetation, and amend soil as necessary. Plant native
vegetation consistent with the natural character of the surrounding area on the soil cover.
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e Install run-on/run-off and drainage controls as necessary to direct and control precipitation run-
off.

Operation and maintenance activities associated with Alternative 2B would include periodic inspections
to monitor the integrity of the soil cover, erosion control measures, and revegetation success. Operation
and maintenance activities would also include inspection of the permanent institutional controls
implemented to secure the mill building and prevent unauthorized access inside the structure. The access
road leading to the tailings area will not be reclaimed upon completion of the action; however, natural
barriers/boulders will be placed across the access routes to discourage vehicle (including ATVs) access.

The natural barriers will be removed when necessary to allow access for maintenance activities.

The estimated capital cost (construction and indirect costs) for Alternative 2B is $ 152,129.

Based on the annual budget established by the Forest Service for operation and maintenance at other
nearby sites at which removal actions have been implemented by the Forest Service, an annual cost of
$15,000 per year for three years of post-reclamation operation and maintenance is estimated for

Alternative 2B.

The estimated net present value (over the three-year period) for Alternative 2B is $ 192,978.
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AAK
AGS
ARAR
ATV
BLM
CAA
CFR
CERCLA
CWA
DAF
EE/CA
EPA
HCS
LL
MCL
mg/Kg
mg/L
ML
NAAQS
NCP
PA/SI
PI

POTW

8.0 ACRONYMS AND ABBREVIATIONS

Au’ Authum Ki, Inc

American Geologic Services, Inc.

Applicable or relevant and appropriate requirement
All-terrain vehicle

U.S. Bureau of Land Management

Clean Air Act

Code of Federal Regulations

Comprehensive Environmental Response, Compensation, and Liability Act of 1980

Clean Water Act

Dilution attenuation factor

Engineering evaluation and cost analysis
U.S. Environmental Protection Agency
HRL Compliance Solutions, Inc.

Liquid limit

Maximum Contaminant Level
Milligrams per kilogram

Milligrams per liter

Low-plasticity silt

National Ambient Air Quality Standards
National Contingency Plan

Preliminary Assessment/Site Investigation
Plasticity Index

Publicly Owned Treatment Works
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Acronyms

RCI
RMC
RSL
SARA
SDWA
SM
SPLP
SSL
s.u.
TBC
TCLP
TVS
ng/L
uS/cm
USCS
WQCC
WWL

XRF

Removal Action Objective

Reactivity, corrosivity, and ignitability

Risk Management Criteria

Regional Screening Level

Superfund Amendments and Reauthorization Act
Safe Drinking Water Act

silty sand

Synthetic Precipitation Leach Procedure
Soil Screening Level

Standard Units

To Be Considered

Toxicity Characteristics Leaching Procedure
Table Value Standard

Micrograms per liter

MicroSiemens per centimeter

Unified Soil Classification System

Water Quality Control Commission
Western Water & Land, Inc.

X-Ray Fluorescence
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Figure 1-1: Site Location
Matterhorn Mill Site

Base Map Source: US Topo Maps

San Miguel County, Colorado




et 1Y

Settling Pond 8

Tailings Pond

Legend Figure 1-2: Site Features
@ Tailings Pond Matterhorn Mill Site

Settling Pond
San Miguel County, Colorado
@ soil Berm Base Map Source: Bing Maps




THE MATTERHORN MILL

DRAWING BY BILL GRAVES - JULY, 1993

THE MATTERHORN MILL Is a very large bullding. It is 146 feet
long, 46 feet wide and measures 96 feet in height, from the floor
. : of Level 1 to the peak of the roof. Most of the posts and beams of
the main structure are 8 x 8-inch timbers, but the upper ore bin Is
/ braced with some 12 x 12-Inch timbers. The floor joists are 2 x 12-
Griesly Inch timbers, and the roof Is made of 2 x 6-inch rafters, lald on
8 x 8-Inch beams. The bullding was greatly strengthened In 1962,
when concrete foundations replaced much of the old wooden
supports and flooring.
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Figure 3-1: Mill Waste Sample Locations e
Matterhorn Mill Site MM-04
San Miguel County, CO

From American Geological Services, Inc., 2005
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Table 3.1: Metal Results for Mill Processing Waste Samples Inside Mill Structure
Matterhorn Mill Site (San Miguel County, Colorado)

. MM-01 MM-02 MM-03 MM-04
Parameter Units . . . . . .
Processing Spillage | Processing Spillage | Ore/concentrate | Processing Spillage

Metals

Antimony, Total mg/Kg 682 256 4380 880
Arsenic, Total mg/Kg 712 286 1880 910
Cadmium, Total mg/Kg 35.6 15.4 175 109
Copper, Total mg/Kg 2010 2040 10400 2400
Lead, Total mg/Kg 29400 12800 111000 64400
Manganese, Total mg/Kg 3230 542 574 533
Mercury, Total mg/Kg 1.20 0.63 < 0.05 U 0.91
Silver, Total mg/Kg 332 150 890 350
Zinc, Total mg/Kg 6780 2870 31600 22800
Inorganics

Solids, Percent % 90.8 96.1 89.7 70.3

Qualifiers are defined as follows:

U Analyte was not detected at the Method Detection Limit

HRL Compliance Solutions, Inc.




Table 3.2: Analytical Results for Surface-Water Samples
Matterhorn Mill Site (San Miguel County, Colorado)

) SW-1 SW-2 SW-3 SwW-4 SW-5
Parameter Units - B R
Lake Fork - Up Lake Fork - Down Small Pond Duplicate Settling Pond Spring
Physical
Field Parameters
Flow rate cfs ~ 100.0 - - - - ~ 1.0gpm
Temperature °C 10.1 9.6 8.9 - 6.9 5.9
pH s.u. 7.78 7.5 3.7 - 2.92 4.04
Conductivity (uS/cm) 241 273 980 - 986 820
Dissolved Oxygen (mg/L) 8.48 8.45 0.44 - 5.68 7.91
Oxidation-Reduction Pot. (mV) 126.4 119.3 486 ---- -116 313
Laboratory Parameters
Acidity as CaCO; mg/L < 2 U < 2 U 114 106 413 90
Total Alkalinity mg/L 63 64 2 u 2 u 2 < 2 u
Total Suspended Solids mg/L < 5 u < 5 u 5 U 5 U 28 B < 5 U
Total Dissolved Solids mg/L 150 170 510 510 440 650
Hardness as CaCOj3 mg/L 106 122 240 250 84 360
Bicarbonate as CaCO3 mg/L 63 64 2 U 2 U 2 U < 2 U
Carbonate as CaCO3 mg/L < 2 U < 2 U 2 U 2 U 2 U < 2 U
Cation-Anion Balance % -2.2 0 7 4.8 -13 13
Hydroxide as CaCO3 mg/L < 2 u < 2 u 2 U 2 U 2 U < 2 U
Inorganic
Boron mg/L 0.01 B 0.03 B 0.01 u 0.01 u 0.03 B 0.01 B
Calcium, dissolved mg/L 374 42.9 78.1 81.5 28.3 121
Chloride mg/L 2 B 2 B 24 24 2 B 12
Cyanide, total mg/L < 0005 U < 0005 U 0.005 U 0.005 U 0.005 U < 0005 U
Magnesium, dissolved mg/L 3 3.6 10.8 11.3 3.3 14
Nitrate as N, dissolved mg/L 0.06 B 0.06 B 0.11 0.11 0.05 B 0.34
Nitrate/Nitrite as N, dissolved mg/L 0.06 B 0.06 B 0.11 H 0.11 0.05 BH 0.34 H
Nitrite as N, dissolved mg/L < 0.01 u < 0.01 u 0.01 u 0.01 U 0 UH 0 UH
Nitrogen, ammonia mg/L < 0.05 U < 0.05 U 0.25 B 0.18 B 0.13 B 0.05 B
Potassium mg/L 0.3 B < 0.3 U 1.4 1.5 1.9 1.4
Sodium, dissolved mg/L 3.5 4.2 6.2 6.5 6.5 9.8
Sulfate mg/L 50 H 60 H 220 H 250 H 290 360
Sulfide as S mg/L 0.04 B < 0.02 u 0.03 B 0.03 B < 0.02 u < 0.02 u
Sum of Anions meq/L 2.3 2.6 5.3 5.9 6.1 7.9
Sum of Cations meq/L 2.2 2.6 6.1 6.5 4.7 8.1
Metals
Antimony, dissolved ug/L < 0.4 u < 0.4 u 1.2 B 11 B 11 B < 0.4 U
Arsenic, dissolved ug/L < 0.5 u < 0.5 u 0.5 u 0.5 u 10.6 < 0.5 u
Arsenic, total recoverable ug/L < 0.5 U < 0.5 U 0.8 B 0.6 B 20.6 < 0.5 U
Cadmium, dissolved ug/L < 0.1 u < 0.1 u 18.9 19 39.2 131
Chromium, total recoverable ug/L < 10 U < 10 U 10 U 10 U 30 B 20 B
Copper, dissolved ug/L < 10 u < 10 u 200 220 1000 60
Iron, dissolved ug/L < 20 U < 20 U 4180 4760 39600 50 B
Iron, total recoverable ug/L < 20 u < 20 u 3050 3060 42600 30 B
Lead, dissolved ug/L < 0.1 U < 0.1 U 102 103 35.7 1
Manganese, dissolved ug/L < 5 u 25 B 8810 9830 5040 5830
Mercury, total ug/L < 0.2 u < 0.2 u 0.2 U 0.2 U < 0.2 U < 0.2 U
Nickel, dissolved ug/L < 10 u < 10 u 30 B 30 B 20 B 30 B
Selenium, dissolved ug/L 0.5 B 0.4 B 0.1 U 0.1 U 1.2 B 0.1 B
Silver, dissolved ug/L < 0.05 u < 0.05 u 0.05 u 0.05 u 0.21 B 0.08 B
Zinc, dissolved ug/L < 10 U 30 B 5450 5790 8280 3000

Qualifiers are defined as follows:
B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit

U Analyte was not detected at the Method Detection Limit

H Holding time was exceeded
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Table 3.3: Analytical Results for Soil, Tailings, and Sediment Samples Compared to Background Soil Samples
Matterhorn Mill Site (San Miguel County, CO)

Background Soil Tailings Pond - Tailings Settling Pond - Tailings Settling Pond - Soil | Small Pond - Sediment
Surface Samples1 Subsurface Samplez Surface Sample1 Subsurface Sample2 Surface Sample1 Surface Sample1
Parameter Units BKG T1 T-2 Matterhorn Tailings T3 Matterhorn Settling Berm Sed -1
Tailings Pond - North Tailings Pond - South Test Pit Composite | Settling Pond - Tailings| Test Pit Composite Berm Composite Sediment Composite
10/5/2006 10/4/2006 10/4/2006 Duplicate 10/16/2008 10/5/2006 10/16/2008 10/5/2006 10/14/2006
Metals
Antimony, Total mg/Kg 058B 62 +++ 67 +++ 64 +++ 63 +++ 69 +++ 76 +++ 21 ++ 10.5 ++
Arsenic, Total mg/Kg 9.3 161 ++ 242 ++ 150 ++ 302 ++ 178 ++ 183 ++ 139 ++ 111 ++
Cadmium, Total mg/Kg 0.74 6.38 + 7.63 ++ 6.68 + 211 + 23 + 13.2 ++ 8.72 ++ 1.94 +
Chromium, Total mg/Kg 15 5B 3B 3B 5 4B 4B 16 + 19 B+
Copper, Total mg/Kg 17 105 + 94 + 90 + 228 ++ 96 + 262 ++ 377 ++ 298 ++
Iron, Total mg/Kg 19400 26800 + 18700 20300 + 56100 + 28400 + 36200 + 60400 + 252000 ++
Lead, Total mg/Kg 37 4300 +++ 3720 +++ 3760 +++ 5490 +++ 2780 ++ 2530 ++ 1680 ++ 240 +
Manganese, Total mg/Kg 583 51.1 30.4 27.4 84.3 71.7 4060 + 4980 + 147
Mercury, Total mg/Kg 0.05 B 0.83 0.56 0.54 0.48 0.33 1.37 0.13 B 0.2 B
Molybdenum, Total mg/Kg 2B 7+ 7+ 8 + 16 + 6 + 8 + 10 + 78
Nickel, Total mg/Kg 10 < 1U < 1U < 1U < ou < 1U 5 16 < 6 U
Selenium, Total mg/Kg 0.45 4.22 + 4.28 + 4.24 + 5.39 ++ 271 + 3.39 + 3.42 + 1.97 +
Silver, Total mg/Kg 1U 41 ++ 38 ++ 41 ++ 72 ++ 32 ++ 36 ++ 16 ++ 16 ++
Uranium, Total mg/Kg 2.01 < 1U < 1U < 1U 0.44 < 1U 0.42 2B 4.03
Vanadium, Total mg/Kg 37.2 8.2 5 5.4 10.6 6.1 6.1 30.9 19
Zinc, Total mg/Kg 108 434 + 1390 ++ 1370 ++ 543 + 552 + 2040 ++ 1020 + 385 +
Inorganics
Cyanide, Total mg/Kg 03U < 04 U < 03U < 03U < 0.3 UH < 04 U < 0.2 UH 0.7 B < 08U
Nitrogen, ammonia mg/Kg 22 25 20 21 34 24 12 B 22 26
Solids, percent % 74.1 75.4 85.4 85.3 72.6 73.3 86 74.1 29.1

! Surface samples collected from O to 6 inches below ground surface

? Subsurface samples collected as composite of material excavated from test pits

Qualifiers are defined as follows:
B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit

U Analyte was not detected at the Method Detection Limit
H Analysis exceeded method hold time

Value in bold indicates level exceeds background level
+ Value exceeds background level by 1 to 10 times
++ Value exceeds background level by 10 to 100 times

+++ Value exceeds background level by more than 100 times
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Table 3.4: SPLP Metal Results for Tailings Samples
Matterhorn Mill Site (San Miguel County, Colorado)

Tailings Pond Settling Pond
. Surface Sample Subsurface Sample Surface Sample Subsurface Sample
Parameter Unit
T-1 Matterhorn Tailings T-3 Matterhorn Settling
10/4/2006 10/16/2008 10/5/2006 10/16/2008
Metals
Antimony mg/L 0.0007 B 0.0008 B 0.0005 B 0.0018 B
Arsenic mg/L 0.0008 B < 0.0005 U < 0.0005 U 0.0014 B
Cadmium mg/L 0.0029 0.002 0.0011 0.0863
Chromium mg/L < 0.01 U < 0.01 U < 0.01 U < 0.01 U
Copper mg/L 0.04 B 0.15 0.03 B 0.01B
Iron mg/L 0.1 0.08 0.05 B < 0.02 U
Lead mg/L < 0.04 U 0.18B < 0.04 U 0.05 B
Manganese mg/L 0.023 B 0.588 0.432 33.6
Mercury mg/L < 0.0002 U < 0.0002 U < 0.0002 U < 0.0002 U
Molybdenum mg/L < 0.01U < 0.01U < 0.01 U < 0.01U
Nickel mg/L < 0.01 U 0.018B < 0.01 U 0.04 B
Selenium mg/L 0.0002 B 0.0003 B 0.0002 B 0.0016
Silver mg/L 0.00023 B 0.00097 0.0003 B 0.00005 B
Uranium mg/L < 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U
Vanadium mg/L < 0.005 U 0.005 B < 0.005 U < 0.005 U
Zinc mg/L 0.71 0.48 0.28 5.77
Inorganics

Cyanide mg/L < 0.005 U < 0.005 U < 0.005 U 0.005 U
Nitrogen, ammonia mg/L N/A 0.57 N/A 03U

Qualifiers are defined as follows:
B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit

U Analyte was not detected at the Method Detection Limit

HRL Compliance Solutions, Inc.




Table 3.5: Analytical Results for Vegetation Samples
Matterhorn Mill Site (San Miguel County, Colorado)

BKG VEG VEG-T VEG-POND
Parameter Units
Background Tailings Pile Settling Pond DUPLICATE
Metals
Antimony mg/Kg 0.6 B 10.1 9.8 8.5
Arsenic mg/Kg 1 16.5 19 15.1
Cadmium mg/Kg 0.24 0.74 0.62 0.47
Chromium mg/Kg 1 2 2 B 2 B
Copper mg/Kg 4 31 20 19
Iron mg/Kg 276 1930 3880 3360
Lead mg/Kg 8 B 207 228 194
Manganese mg/Kg 91.8 275 1130 1100
Mercury mg/Kg < 0.4 u 0.3 0.3 u < 0.4 u
Molybdenum mg/Kg 3 B 1 1 u < 1 u
Nickel mg/Kg 1 B 2 2 B 2 B
Selenium mg/Kg 0.19 B 0.4 0.45 0.33
Silver mg/Kg < 1 u 3 4 3
Uranium mg/Kg < 0.05 U 0.05 0.05 B < 0.05 u
Vanadium mg/Kg 0.5 B 0.8 0.8 B 0.8 B
Zinc mg/Kg 66 234 173 151
Inorganics
Moisture Content % 75.6 73.2 75.5 75.6

Qualifiers are defined as follows:

B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit
U Analyte was not detected at the Method Detection Limit

HRL Compliance Solutions, Inc




Table 3.6: Human-Health Screening Criteria for Soil, Sediment, and Tailings
Matterhorn Mill Site (San Miguel County, CO)

Resident BLM Site Visitor RMC Site/Industrial Worker
Parameter Units Screening BLM EPA Screening ) Screening BLM EPA
Level! RMC RSL Level! Comper | ATVDMver | | overt RMC RSL
Metals
Antimony, Total mg/Kg 3 3 31 50 50 750 100 100 410
Arsenic, Total mg/Kg 0 1 0 20 20 300 2 12 2
Cadmium, Total mg/Kg 3 70 70 70 950 100 100 800
Chromium, Total mg/kg | — | @ - R T [ e I -—
Copper, Total mg/Kg 250 250 3,100 5,000 5,000 70,000 7,400 7,400 41,000
Iron, Total mg/Kg 55,000 | = ---- 55000 |} - | - | - 720,000 |  --—--- 720,000
Lead, Total mg/Kg 400 400 400 1,000 1,000 1,000 800 2,000 800
Manganese, Total mg/Kg 960 960 1,800 19,000 19,000 250,000 23,000 28,000 23,000
Mercury, Total mg/Kg 2 2 10 40 40 550 43 60 43
Molybdenum, Total mg/Kg 390 | - 390 | 0 - | - | - 5100 | = ---- 5,100
Nickel, Total mg/Kg 135 135 1,500 2,700 2,700 38,000 4,000 4,000 20,000
Selenium, Total mg/Kg 35 35 390 700 700 9,600 1,000 1,000 5,100
Silver, Total mg/Kg 35 35 390 700 700 9,600 1,000 1,000 5,100
Uranium, Total mg/Kg 230 | 0 - 230 |\ 0 - | - | 3,100 | = - 3,100
Vanadium, Total mg/Kg 390 | - 390 | 0 - | - | - 5200 | = ---- 5,200
Zinc, Total mg/Kg 2,000 2,000 23,000 40,000 40,000 550,000 60,000 60,000 310,000
Inorganics

Cyanide, Total mg/Kg 22 | - 22 1 - e - 140 | 0 - 140
Nitrogen, ammonia mg/kg | — | - | - 1 - | | - - | - | -

" Screening Level corresponds to the most restrictive criterion .
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Table 3.7: Human-Health and Aquatic Life Screening Criteria for Surface Water
Matterhorn Mill Site (San Miguel County, CO)

Human Health Aquatic Life
i BLM waQcc waQcc
Parameter Units 2 2
Camper Stream Standard Stream Standard
RMC’ Acute Chronic Acute Chronic
Physical
Field Parameters
Flow rate (S E— —
Temperature [-{oR [ — —
pH su. | e 6.5-9.0
Conductivity (uS/cm) - —
Dissolved Oxygen (mg/t) | 0 J— — 6.0
Oxidation-Reduction Pot. mv) | __|__
Laboratory Parameters
Acidity as CaCO, mg/L | —
Alkalinity as CaCO3 mg/L | J— — o
Total Suspended Solids mg/L | —
Total Dissolved Solids mg/L | - —
Hardness as CaCO; mg/L | J— —
Bicarbonate as CaCO3 mg/L | - - —
Carbonate as CaCO3 mg/L | - —
Cation-Anion Balance 73 [ — —- — -
Hydroxide as CaCO3 mg/L | - ..|..
Inorganic
Boron mgt | 0.75*
Calcium, dissolved mg/L | - —
Chloride mg/L - 250 —-
Cyanide mg/L | 0.2 0.005
Magnesium, dissolved mg/L | — —
Nitrate as N, dissolved mg/L | 10 -
Nitrate/Nitrite as N, dissolved [107:7/ S I — I e
Nitrite as N, dissolved mg/L - 1 0.05
Nitrogen, ammonia mg/t | - 10.66° 3.82°
Potassium mg/L | - —
Sodium mg/lL | — —
Sulfate mg/L - 250 —
Sulfide as S mg/lL | — —
Sum of Anions meq/t | 0 — _—
Sum of Cations meg/t | 0 ..|.. —
Metals
Antimony, dissolved ug/L 124 6° -
Arsenic, dissolved ug/L 93 - | 340 150
Arsenic, total recoverable w/t | 0 0.02 —
Cadmium, dissolved pg/L 155 53 1.7° 0.42°
Chromium, dissolved w/t | 50° — 74°
Copper, dissolved ug/L 11,490 10003 13° 9°
Iron, dissolved we/t | 300 —
Iron, total recoverable we/t | — 1000
Lead, dissolved ug/L 50 50° 65° 25°
Manganese, dissolved ug/L 1,548 50° 2986 ° 1650 °
Mercury, total w/t | 0 23 e 0.01
Nickel, dissolved ug/L 6,194 1003 468° 52°
Selenium, dissolved ug/L 1,548 50° 18.4 4.6
Silver, dissolved ug/L 1,548 1003 20° 0.08°
Zinc, dissolved ug/L 92,909 5000° 143° 124°

' From Ford, 2004; applies to incidental ingestion in combination with exposures from other media and pathways.

2 Numeric standards for Segment 8 of the San Miguel River Basin
3 The water-supply standard is based on total recoverable analysis.

4 Agriculture standard

® Based on average pH and temperature of Lake Fork (7.64 s.u. and 9.85° C)

% Hardness dependent criterion calculated on basis of a conservative hardness value of 100 mg/L; sufficient data are not

available to assess hardness value of potential receiving stream during low flow.

HRL Compliance Solutions, Inc.




Table 3.8: Human-Health Screening Criteria for Mill Waste Within Mill Structure
Matterhorn Mill Site (San Miguel County, CO)

MM-01 MM-02 MM-03 MM-04
BLM RMC EPA RSL
Parameter Units Screening Level'
Processing Spillage | Processing Spillage| Ore/Concentrate |Processing Spillage
Site Worker  |Industrial Worker
Metals
Antimony, Total mg/Kg 100 410 100 682 + 256 + 4380 ++ 880 +
Arsenic, Total mg/Kg 12 1.6 1.6 712 +++ 286 +++ 1880 +++ 910 +++
Cadmium, Total mg/Kg 100 800 100 35.6 15.4 175 + 109 +
Chromium, Total mg/kg | = - n/a n/a n/a n/a
Copper, Total mg/Kg 7,400 41,000 7,400 2010 2040 10400 + 2400
Iron, Total mg/kg | = - 720,000 720,000 n/a n/a n/a n/a
Lead, Total mg/Kg 2,000 800 800 29400 ++ 12800 ++ 111000 +++ 64400 ++
Manganese, Total mg/Kg 28,000 23,000 23,000 3230 542 574 533
Mercury, Total mg/Kg 60 43 43 1.20 0.63 < 0.05 U 0.91
Molybdenum, Total mg/kg | = - 5,100 5,100 n/a n/a n/a n/a
Nickel, Total mg/Kg 4,000 20,000 4,000 n/a n/a n/a n/a
Selenium, Total mg/Kg 1,000 5,100 1,000 n/a n/a n/a n/a
Silver, Total mg/Kg 1,000 5,100 1,000 332 150 890 350
Uranium, Total mg/kKg | = - 3,100 3,100 n/a n/a n/a n/a
Vanadium, Total mg/kKg | = - 5,200 5,200 n/a n/a n/a n/a
Zinc, Total mg/Kg 60,000 310,000 60,000 6780 2870 31600 22800
Inorganics

Cyanide, Total mg/kKg | = - 610 610 n/a n/a n/a n/a
Nitrogen, ammonia mg/kg | 00 0-— | @ - n/a n/a n/a n/a

! Screening Level corresponds to the most restrictive criterion for site/industrial workers

Qualifiers are defined as follows:

U Analyte was not detected at the Method Detection Limit
Shaded value in bold indicates level exceeds most restrictive screening level
+ Value exceeds criterion by 1 to 10 times; low risk 1-2 and moderate risk 2-10
++ Value exceeds criterion by 10 to 100 times; high risk
+++ Value exceeds criterion by more than 100 times; extremely high risk

n/a = not analyzed

HRL Compliance Solutions, Inc.




Table 3.9:

Analytical Results for Tailings, Sedi

and Soil §

C

Matterhorn Mill Site (San Miguel County, CO)

pared to BLM Adjacent Resident RMC

Resident Background Soil Tailings Pond - Tailings Settling Pond - Tailings Settling Pond - Soil Small Pond - Sediment
Surface Samples’ Subsurface Sample® Surface Sample” Subsurface Sample® Surface Sample’ Surface Sample’
Parameter Units Screening BKG T-1 Matterhorn Tailings T3 Matterhorn Settling Berm Sed-1
BLM RMC | EPARSL ) Tailings Pond - North Tailings Pond - South Test Pit Composite | Settling Pond - Tailings |  Test Pit Composite Berm C dii Composite
Level 10/5/2006 10/4/2006 10/4/2006 Duplicate 10/16/2008 10/5/2006 10/16/2008 10/5/2006 10/14/2006
Metals
Antimony, Total mg/Kg 3 31 3 0.5 B 62 ++ 67 [++ 64 ++ 63 ++ 69 ++ 76 |++ 21 + 10.5 +
Arsenic, Total mg/Kg 1 0.39 0.39 9.3 ++ 161 |+++ 242 |+++ 150 [+++ 302|+++ 178 +++ 183 +++ 139 +++ 111 +++
Cadmium, Total mg/Kg 3 70 3 0.74 6.38|+ 7.63|+ 6.68|+ 211 23 13.2|+ 8.72 + 1.94
Chromium, Total mg/Kg | - - 15 5|B 3B 3|B 5 4|B 4|B 16 19 B
Copper, Total mg/Kg 250 3,100 250 17 105 94 90 228 96 262 |+ 377 + 298 +
Iron, Total mg/Kg | - 55,000 55,000 19400 26800 18700 20300 56100+ 28400 36200 60400 + 252000 +
Lead, Total mg/Kg 400 400 400 37 4300 |++ 3720(+ 3760+ 5490 (++ 2780(+ 2530(+ 1680 + 240
Manganese, Total mg/Kg 960 1,800 960 583 51.1 30.4 27.4 84.3 71.7 4060 |+ 4980 + 147
Mercury, Total mg/Kg 2 10 2 0.05 B 0.83 0.56 0.54 0.48 0.33 1.37 0.13 B 02 8B
Molybdenum, Total mg/Kg - 390 390 2 B 7 7 8 16 6 8 10 78B
Nickel, Total mg/Kg 135 1,500 135 10 < 1{u < 1{u 1{u < o|U < 1|U 5 16 < 6 U
Selenium, Total mg/Kg 35 390 35 0.45 4.22 4.28 4.24 5.39 271 3.39 3.42 1.97
Silver, Total mg/Kg 35 390 35 1 V) 41 38|+ 41|+ 72|+ 32 36(+ 16 16
Uranium, Total mg/Kg - 230 230 2.01 < 1|U < 1 1|U 0.44 < 1|U 0.42 2B 4.03
Vanadium, Total mg/Kg | - 390 390 37.2 8.2 5 5.4 10.6 6.1 6.1 30.9 19
Zinc, Total mg/Kg 2,000 23,000 2,000 108 434 1390 1370 543 552 2040(+ 1020 385
Inorganics
Cyanide, Total mg/Kg | - 22 22 0.3 V) < 0.4|U < 0.3|uU 0.3|U < 0.3|UH < 0.4|U < 0.2|UH 0.7 B < 08 U
Nitrogen, ammonia mg/Kg - - - 22 25 20 21 34 24 12|B 22 26

T " — ——
Screening Level corresponds to the most restrictive criterion .

% Surface samples collected from 0 to 6 inches below ground surface

3 Subsurface samples collected as composite of material excavated from test pits
Qualifiers are defined as follows:

B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit
U Analyte was not detected at the Method Detection Limit

H Holding time was exceeded

Shaded value in bold indicates level exceeds Screening Level

+ Value exceeds criterion by 1 to 10 times; low risk 1-2 and moderate risk 2-10

++ Value exceeds criterion by 10 to 100 times; high risk
+++ Value exceeds criterion by more than 100 times; extremely high risk

HRL Compliance Solutions, Inc.




Table 3.10: Analytical Results for Tailings, Sediment, and Soil Samples Compared to BLM Site Visitor RMC
Matterhorn Mill Site (San Miguel County, CO)

Background Soil Tailings Pond - Tailings Settling Pond - Tailings Settling Pond - Soil Small Pond - Sediment
BLM Site Visitor RMC Surface Samples® Subsurface Sample® Surface Sample® Subsurface Sample® Surface Sample® Surface Sample®
Parameter Units BKG T1 T2 Matterhorn Tailings T3 Matterhorn Settling Berm Sed-1
Screening Camper ATV Driver Tailings Pond - North Tailings Pond - South Test Pit Composite | Settling Pond - Tailings |  Test Pit Composite Berm Comp Jii Comp
Level' 10/5/2006 10/4/2006 10/4/2006 Duplicate 10/16/2008 10/5/2006 10/16/2008 10/5/2006 10/14/2006
Metals
Antimony, Total mg/Kg 50 50 750 0.5 B 62 + 67 + 64 + 63 + 69 + 76 + 21 10.5
Arsenic, Total mg/Kg 20 20 300 9.3 161 + 242 ++ 150 + 302 ++ 178 + 183 + 139 + 111 +
Cadmium, Total mg/Kg 70 70 950 0.74 6.38 7.63 6.68 211 23 13.2 8.72 1.94
Chromium, Total mg/Kg | | - 15 5 B 3 B 3 B 5 4 B 4B 16 19 B
Copper, Total mg/Kg 5,000 5,000 70,000 17 105 94 90 228 96 262 377 298
Iron, Total mg/Kg - 19400 26800 18700 20300 56100 28400 36200 60400 252000
Lead, Total mg/Kg 1,000 1,000 1,000 37 4300 + 3720 + 3760 + 5490 + 2780 + 2530 + 1680 + 240
Manganese, Total mg/Kg 19,000 19,000 250,000 583 51.1 304 27.4 84.3 71.7 4060 4980 147
Mercury, Total mg/Kg 40 40 550 0.05 B 0.83 0.56 0.54 0.48 0.33 1.37 0.13 B 0.2 B
Molybdenum, Total mg/Kg | 2 B 7 7 8 16 6 8 10 7 B
Nickel, Total mg/Kg 2,700 2,700 38,000 10 < 1 u < 1 u < 1 u < ou < 1 u 5 16 < 6 u
Selenium, Total mg/Kg 0.45 4.22 4.28 4.24 5.39 271 3.39 3.42 1.97
Silver, Total mg/Kg 1 u 41 38 41 72 32 36 16 16
Uranium, Total mg/Kg 2.01 < 1 U < 1 U < 1 U 0.44 < 1 U 0.42 2 B 4.03
Vanadium, Total mg/Kg 37.2 8.2 5 5.4 10.6 6.1 6.1 30.9 19
Zinc, Total mg/Kg 108 434 1390 1370 543 552 2040 1020 385
Inorganics

Cyanide, Total mg/Kg | - | - | - 0.3 u < 0.4 V) < 0.3 V) < 0.3 §) < 0.3 UH < 0.4 u < 0.2 UH 0.7 B < 0.8 u
Nitrogen, ammonia mg/Kg | - | - | 22 25 20 21 34 24 12 B 22 26

1 ] - -
Screening Level corresponds to the most restrictive criterion

% surface samples collected from 0 to 6 inches below ground surface

® Subsurface samples collected as composite of material excavated from test pits

Qualifiers are defined as follows:

B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit
U Analyte was not detected at the Method Detection Limit

H Holding time was exceeded

Shaded value in bold indicates level exceeds screening level

+ Value exceeds criterion by 1 to 10 times; low risk 1-2 and moderate risk 2-10

++ Value exceeds criterion by 10 to 100 times; high risk

+++ Value exceeds criterion by more than 100 times; extremely high risk

HRL Compliance Solutions, Inc.




Table 3.11: Analytical Results for Tailings, Sedi

and Soil Comp:
Matterhorn Mill Site (San Miguel County, CO)

d to EPA Industrial Worker Criteria

Site/Industrial Worker

Background Soil

Tailings Pond - Tailings

Settling Pond - Tailings

Settling Pond - Soil

Small Pond - Sediment

Surface SamplesZ

Subsurface Sample3

Surface Sample2

Subsurface Sample3

Surface Samplez

Surface Sample2

Parameter Units BKG T1 T2 Matterhorn Tailings T3 Matterhorn Settling Berm Sed-1
Screening Tailings Pond - North Tailings Pond - South Test Pit Composite | Settling Pond - Tailings| Test Pit Composite Berm Ci Sedil Comp
Level EPARSL BLM RMC 10/5/2006 10/4/2006 10/4/2006 Duplicate 10/16/2008 10/5/2006 10/16/2008 10/5/2006 10/14/2006
Metals
Antimony, Total mg/Kg 100 410 100 0.5 B 62 67 64 63 69 76 21 10.5
Arsenic, Total mg/Kg 1.6 1.6 12 9.3 + 161 +++ 242 +++ 150 ++ 302 +++ 178 +++ 183 +++ 139 ++ 111 ++
Cadmium, Total mg/Kg 100 800 100 0.74 6.38 7.63 6.68 211 23 13.2 8.72 1.94
Chromium, Total mg/Kg - e 15 5 B 3 B 3 B 5 4 B 4B 16 19 B
Copper, Total mg/Kg 7,400 41,000 7,400 17 105 94 90 228 96 262 377 298
Iron, Total mg/Kg 720,000 720,000 19400 26800 18700 20300 56100 28400 36200 60400 252000
Lead, Total mg/Kg 800 800 2,000 37 4300 + 3720 + 3760 + 5490 + 2780 + 2530 + 1680 + 240
Manganese, Total mg/Kg 23,000 23,000 28,000 583 51.1 30.4 274 843 71.7 4060 4980 147
Mercury, Total mg/Kg 43 43 60 0.05 B 0.83 0.56 0.54 0.48 0.33 1.37 0.13 B 0.2 B
Molybdenum, Total mg/Kg 5,100 5100 | @ - 2 B 7 7 8 16 6 8 10 7 B
Nickel, Total mg/Kg 4,000 20,000 4,000 10 < 1 U < 1 V] < 1 U < ou < 1 U 5 16 < 6 u
Selenium, Total mg/Kg 1,000 5,100 1,000 0.45 4.22 4.28 4.24 5.39 271 3.39 3.42 197
Silver, Total mg/Kg 1,000 5,100 1,000 1 U 41 38 41 72 32 36 16 16
Uranium, Total mg/Kg 3,100 3,100 | @ - 2.01 < 1 U < 1 V] < 1 U 0.44 < 1 U 0.42 2 B 4.03
Vanadium, Total mg/Kg 5,200 5200 | @ - 37.2 8.2 5 5.4 10.6 6.1 6.1 30.9 19
Zinc, Total mg/Kg 60,000 310,000 60,000 108 434 1390 1370 543 552 2040 1020 385
Inorganics
Cyanide, Total mg/Kg 140 610 0.3 U < 0.4 U < 0.3 V] < 0.3 U < 0.3 UH < 0.4 U < 0.2 UH 0.7 B < 0.8 u
Nitrogen, ammonia mg/Kg — ] - 22 25 20 21 34 24 12 B 22 26

1 ] o o
Screening Level corresponds to the most restrictive criterion

% surface samples collected from 0 to 6 inches below ground surface

? Subsurface samples collected as composite of material excavated from test pits

Qualifiers are defined as follows:
B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit

U Analyte was not detected at the Method Detection Limit

H Holding time not met

Shaded value in bold indicates level exceeds screening level

+ Value exceeds criterion by 1 to 10 times; low risk 1-2 and moderate risk 2-10

++ Value exceeds criterion by 10 to 100 times; high risk

+++ Value exceeds criterion by more than 100 times; very high risk

HRL Compliance Solutions, Inc.




Table 3.12: Analytical Results for Tailings, Sediment, and Soil Samples Compared to EPA SSLs

Matterhorn Mill Site (San Miguel County, CO)

Background Soil Tailings Pond - Tailings Settling Pond - Tailings Settling Pond - Soil |Small Pond - Sediment
Surface Samples® Subsurface Sample* Surface Sample® Subsurface Sample* Surface Sample® Surface Sample®
Parameter Units EPA Risk-Based SSLs * BKG T-1 T-2 Matterhorn Tailings T3 Matterhorn Settling Berm Sed-1
Tailings Pond - North Tailings Pond - South Test Pit Composite | Settling Pond - Tailings| Test Pit Composite Berm Comp Sedi 1t Comp
10/5/2006 10/4/2006 10/4/2006 Duplicate 10/16/2008 10/5/2006 10/16/2008 10/5/2006 10/14/2006
Metals
Antimony, Total mg/Kg 5.4 0.5 B 62 ++ 67 ++ 64 ++ 63 ++ 69 ++ 76 ++ 21 + 10.5 +
Arsenic, Total mg/Kg 0.026 9.3 +++ 161 +++ 242 +++ 150 +++ 302 +++ 178 +++ 183 +++ 139 +++ 111 +++
Cadmium, Total mg/Kg - 0.74 6.38 7.63 6.68 211 2.3 13.2 8.72 1.94
Chromium, Total mg/Kg 3600000 * 15 5 B 3 B 3 B 5 4 B 4B 16 19 B
Copper, Total mg/Kg 440 17 105 94 90 228 96 262 377 298
Iron, Total mg/Kg 5,400 19400 + 26800 + 18700 + 20300 + 56100 ++ 28400 + 36200 + 60400 ++ 252000 ++
Lead, Total mg/Kg 280° 37 4300 3720 3760 5490 2780 2530 1680 240
Manganese, Total mg/Kg 420 583 + 51.1 30.4 27.4 84.3 717 4060 + 4980 ++ 147
Mercury, Total mg/Kg 0.66 0.05 B 0.83 + 0.56 0.54 0.48 0.33 137 + 0.13 B 0.2 B
Molybdenum, Total mg/Kg 32 2 B 7 7 8 16 6 8 10 7 B
Nickel, Total mg/Kg 400 10 < 1 V] < 1 V] < 1 V] < ou < 1 V) 5 16 < 6 U
Selenium, Total mg/Kg 8 0.45 4.22 4.28 4.24 5.39 2.71 3.39 3.42 1.97
Silver, Total mg/Kg 12 < 1 U 41 + 38 + 41 + 72 + 32 + 36 + 16 + 16 +
Uranium, Total mg/Kg 420 2.01 < 1 U < 1 U < 1 U 0.44 < 1 U 0.42 2 B 4.03
Vanadium, Total mg/Kg 1,560 37.2 8.2 5 5.4 10.6 6.1 6.1 30.9 19
Zinc, Total mg/Kg 5,800 108 434 1390 1370 543 552 2040 1020 385
Inorganics

Cyanide, Total mg/Kg 1.88 < 0.3 U < 0.4 U < 0.3 U < 0.3 U < 0.3 UH < 0.4 u < 0.2 UH 0.7 B < 0.8 U
Nitrogen, ammonia mg/Kg 22 25 20 21 34 24 12 B 22 26
Solids, percent % | @ - 74.1 75.4 85.4 85.3 72.6 733 86 74.1 29.1

" EPA Risk-Based Soil Screening Level with a dilution attenuation factor of 20 (table values multiplied by 20).
2 EPA MCL based soil screening levels with a DAF of 20 used because no risk based SSL was reported for parameter.
3 Surface samples collected from 0 to 6 inches below ground surface
* Subsurface samples collected as composite of material excavated from test pits
Qualifiers are defined as follows:
B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit
U Analyte was not detected at the Method Detection Limit
H Holding time not met
Shaded value exceeds most restrictive human-health criterion
+ Value exceeds most restrictive criterion by 1 to 10 times; low risk 1-2 and moderate risk 2-10
++ Value exceeds most restrictive criterion by 10 to 100 times; high risk
+++ Value exceeds most restrictive criterion by more than 100 times; extremely high risk
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Table 3.13: Analytical Parameters Reported at Levels Greater Than Background as Defined by Lake Fork Upstream of Mill
Matterhorn Mill Site (San Miguel County, CO)

3 SW-1 SwW-4 SW-5 SW-2
Parameter Units - R .
Lake Fork - Up Small Pond Duplicate Settling Pond Spring Lake Fork - Down
Physical
Laboratory Parameters

Acidity as CaCO3 mg/L < 2 U 114 ++ 106 ++ 413 +++ 90 ++ < 2 U
Total Suspended Solids mg/L < 5 U < 5 U 5 U 28 B+ 5 U < 5 U
Total Dissolved Solids mg/L 150 510 + 510 + 440 + 650 + 170

Inorganic
Boron mg/L 0.01 B < 0.01 V] 0.01 V] 0.03 B+ 0.01 B 0.03 B+
Calcium, dissolved mg/L 37.4 78.1 + 81.5 28.3 121 + 42.9 +
Chloride mg/L 2 B 24 ++ 24 ++ 2 B 12 + 2 B
Magnesium, dissolved mg/L 3 10.8 + 113 + 33 + 14 + 3.6 +
Nitrate as N, dissolved mg/L 0.06 B 0.11 + 0.11 + 0.05 B 0.34 + 0.06 B
Nitrate/Nitrite as N, dissolved mg/L 0.06 B 0.11 H+ 0.11 + 0.05 BH 0.34 H+ 0.06 B
Nitrogen, ammonia mg/L < 0.05 U 0.25 B+ 0.18 B+ 0.13 B+ 0.05 B+ < 0.05 U
Potassium mg/L 0.3 B 1.4 + 1.5 1.9 + 1.4 + < 0.3 V]
Sodium, dissolved mg/L 35 6.2 + 6.5 6.5 + 9.8 + 4.2 +
Sulfate mg/L 50 H 220 H+ 250 H+ 290 + 360 + 60 H+

Metals
Antimony, dissolved ug/L < 0.4 U 1.2 B+ 11 B+ 11 B+ 0.4 U < 0.4 U
Arsenic, dissolved ug/L < 0.5 U < 0.5 U 0.5 U 10.6 + 0.5 U < 0.5 U
Arsenic, total recoverable ug/L < 0.5 U 0.8 B 0.6 B 20.6 0.5 U < 0.5 V]
Cadmium, dissolved ug/L < 0.1 U 18.9 +++ 19 +++ 39.2 +++ 13.1 +++ < 0.1 U
Chromium, total recoverable ug/L < 10 U < 10 V] 10 U 30 B+ 20 B+ < 10 V]
Copper, dissolved ug/L < 10 U 200 ++ 220 ++ 1000 ++ 60 + < 10 U
Iron, dissolved ug/L < 20 U 4180 +++ 4760 +++ 39600 +++ 50 B+ < 20 V]
Iron, total recoverable ug/L < 20 U 3050 +++ 3060 +++ 42600 +++ 30 B+ < 20 U
Lead, dissolved ug/L < 0.1 U 102 +++ 103 +++ 35.7 ++ 1 + < 0.1 V]
Manganese, dissolved ug/L < 5 U 8810 +++ 9830 +++ 5040 +++ 5830 +++ 25 B+
Nickel, dissolved ug/L < 10 U 30 B+ 30 B+ 20 B+ 30 B+ < 10 V]
Selenium, dissolved ug/L 0.5 B < 0.1 U 0.1 U 1.2 B+ 0.1 B 0.4 B
Silver, dissolved ug/L < 0.05 U < 0.05 V] 0.05 V] 0.21 B+ 0.08 B+ < 0.05 V]
Zinc, dissolved ug/L < 10 U 5450  +++ 5790  +++ 8280  +++ 3000  +++ 30 B+

Qualifiers are defined as follows:
B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit

U Analyte was not detected at the Method Detection Limit

H Holding time was exceeded

Value in bold indicates level exceeds background level
+ Value exceeds background level by 1 to 10 times

++ Value exceeds background level by 10 to 100 times
+++ Value exceeds background level by more than 100 times

HRL Compliance Solutions, Inc.




Table 3.14: Analytical Results for Surface-Water Samples Compared to Human-Health Screening Criteria
Matterhorn Mill Site (San Miguel County, CO)

BLM wacc SW-1 SW-3 Sw-4 SW-5 SW-2
Parameter Units Campfr Stream Standard” Lake Fork - Up Small Pond Duplicate Settling Pond Spring Lake Fork - Down
RMC Acute Chronic
Physical
Field Parameters
Flow rate cfs - - ~ 100.0 - - - ~ 1.0gpm -
Temperature °C - - 10.1 8.9 - 6.9 5.9 9.6
pH s.u. — 5.0-9.0 7.78 3.7 - 2.92 4.04 7.5
Conductivity (uS/cm) 241 980 986 820 273
Dissolved Oxygen (mg/L) - - 8.48 0.44 - 5.68 7.91 8.45
Oxidation-Reduction Pot. (mV) 126.4 486 - -116 313 119.3
Laboratory Parameters
Acidity as CaCO3 mg/L - - < 2 U 114 106 413 90 < 2 u
Total Alkalinity mg/L - - 63 < 2 u < 2 u < 2 u < 2 u 64
Total Suspended Solids mg/L - - - < 5 u < 5 u < 5 §) 28 B < 5 §) < 5 u
Total Dissolved Solids mg/L ————- ——— - 150 510 510 440 650 170
Hardness as CaCO; mg/L —meen - - 106 240 250 84 360 122
Bicarbonate as CaCO3 mg/L - ———- 63 < 2 U < 2 U < 2 u < 2 U 64
Carbonate as CaCO3 mg/L - - < 2 U < 2 U < 2 U < 2 u < 2 U < u
Cation-Anion Balance % e - - -2.2 7 4.8 -13 13 0
Hydroxide as CaCO3 mg/L B —en - < 2 u < 2 U < 2 u < 2 U < 2 u < u
Inorganic
Boron mg/L - - 0.01 B < 0.01 u < 0.01 §) 0.03 B 0.01 B 0.03 B
Calcium, dissolved mg/L - - 37.4 78.1 81.5 28.3 121 42.9
Chloride mg/L 250 2 B 24 24 2 B 12 2 B
Cyanide, total mg/L 0.2 < 0.005 U < 0.005 U < 0.005 U < 0.005 u < 0.005 U < 0.005 u
Magnesium, dissolved mg/L - - 3 10.8 113 33 14 3.6
Nitrate as N, dissolved mg/L - 10 0.06 B 0.11 0.11 0.05 B 0.34 0.06 B
Nitrate/Nitrite as N, dissolved mg/L - 0.06 B 0.11 H 0.11 0.05 BH 0.34 H 0.06 B
Nitrite as N, dissolved mg/L 1 < 0.01 U < 0.01 u < 0.01 U 0 UH 0 UH < 0.01 u
Nitrogen, ammonia mg/L - < 0.05 U 0.25 B 0.18 B 0.13 B 0.05 B < 0.05 u
Potassium mg/L - - 0.3 B 1.4 1.5 1.9 1.4 < 0.3 u
Sodium, dissolved mg/L - - 3.5 6.2 6.5 6.5 9.8 4.2
Sulfate mg/L 250 50 H 220 H 250 H 290 + 360 + 60 H
Sulfide as S mg/L - 0.04 B 220 H 0.03 B < 0.02 u < 0.02 V] < 0.02 u
Sum of Anions meq/L - - 2.3 5.3 59 6.1 7.9 2.6
Sum of Cations meq/L ——-e- »-l»- 2.2 6.1 6.5 4.7 8.1 2.6
Metals
Antimony, dissolved ug/L 124 6° < 0.4 U 1.2 B 1.1 B 11 B < 0.4 §) < 0.4 u
Arsenic, dissolved peg/L 93 - | — < 0.5 U < 0.5 u < 0.5 U 10.6 < 0.5 V] < 0.5 V]
Arsenic, total recoverable ug/L - 0.02-10 < 0.5 U 0.8 B++ 0.6 B++ 20.6 +++ < 0.5 V] < 0.5 u
Cadmium, dissolved ug/L 155 53 < 0.1 U 18.9 + 19 + 39.2 + 13.1 + < 0.1 u
Chromium, total recoverable ug/L - 50° < 10 U < 10 u < 10 U 30 B 20 B < 10 u
Copper, dissolved ug/L 11,490 1000° < 10 U 200 220 1000 60 < 10 u
Iron, dissolved peg/L ——-e- 300 < 20 U 4180 ++ 4760 ++ 39600  +++ 50 B < 20 V]
Iron, total recoverable ug/L - - - < 20 U 3050 3060 42600 + 30 B < 20 u
Lead, dissolved pg/L 50 503 < 0.1 U 102 i 103 > 35.7 1 < 0.1 u
Manganese, dissolved ug/L 1,548 50° < 5 U 8810 +H+ 9830 +++ 5040 +++ 5830 +H+ 25 B
Mercury, total ug/L - 23 < 0.2 U < 0.2 u < 0.2 U < 0.2 u < 0.2 V] < 0.2 u
Nickel, dissolved pg/L 6,194 1003 < 10 U 30 B 30 B 20 B 30 B < 10 u
Selenium, dissolved ug/L 1,548 50° 0.5 B < 0.1 u < 0.1 V] 1.2 B 0.1 B 0.4 B
Silver, dissolved pg/L 1,548 1003 < 0.05 U < 0.05 U < 0.05 V) 0.21 B 0.08 B < 0.05 u
Zinc, dissolved pg/L 92,909 5000° < 10 U 5450 + 5790 + 8280 + 3000 30 B

* From Ford, 2004; applies to incidental ingestion in combination with exposures from other media and pathways.
2 Numeric standards for Segment 8 of the San Miguel River Basin
3The water-supply standard is based on total recoverable analysis.
Qualifiers are defined as follows:
B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit
U Analyte was not detected at the Method Detection Limit
H Holding time was exceeded
Shaded value in bold indicates level exceeds one or more of the criteria
+ Value exceeds criterion by 1 to 10 times; low risk 1-2 and moderate risk 2-10
++ Value exceeds criterion by 10 to 100 times; high risk
+++ Value exceeds criterion by more than 100 times; extremely high risk

HRL Compliance Solutions, Inc.




Table 3.15: Comparison of Analytical Results for Surface-Water Samples to Aquatic-Life Stream Standards

Matterhorn Mill Site (San Miguel County, CO)

) Aquatic Life " SW-1 SW-2 SW-3 SW-4 SW-5
Parameter Units Stream Standard
Acute Chronic Lake Fork - Up Lake Fork - Down Small Pond Duplicate Settling Pond Spring
Physical
Field Parameters
Flow rate cfs - ~ 100.0 - - - - ~ 1.0gpm
Temperature °C - 10.1 9.6 89 - 6.9 5.9
pH s.u. 6.5-9.0 7.78 7.5 3.7 - 2.92 4.04
Conductivity (uS/cm) - 241 273 980 - 986 820
Dissolved Oxygen (mg/L) 6.0 8.48 8.45 0.44 - 5.68 7.91
Oxidation-Reduction Pot. (mV) ——|—— 126.4 1193 486 - -116 313
Laboratory Parameters

Acidity as CaCO; mg/L — < 2 V) < 2 V) 114 106 413 90
Alkalinity as CaCO; mg/L — 63 64 2 V) < 2 V) 2 U < 2 U
Total Suspended Solids mg/L - < 5 U < 5 §) 5 U < 5 u 28 B < 5 V)
Total Dissolved Solids mg/L - 150 170 510 510 440 650
Hardness as CaCO; mg/L - 106 122 240 250 84 360
Bicarbonate as CaCO3 mg/L - 63 64 2 U < 2 U 2 u < 2 U
Carbonate as CaCO3 mg/L < 2 u < 2 u 2 u < 2 V] 2 u < 2 V]
Cation-Anion Balance % - -2.2 0 7 4.8 -13 13
Hydroxide as CaCO3 mg/L -»|-» < 2 u < 2 U 2 u < 2 U 2 u < 2 u

Inorganic
Boron mg/L 0752 0.01 B 0.03 B 0.01 u < 0.01 V) 0.03 B 0.01 B
Calcium, dissolved mg/L - 374 429 78.1 81.5 28.3 121
Chloride mg/L — 2 B 2 B 24 24 2 B 12
Cyanide, total mg/L 0.005 < 0.005 U < 0.005 U 0.005 U < 0.005 U 0.005 U < 0.005 U
Magnesium, dissolved mg/L - 3 3.6 10.8 11.3 3.3 14
Nitrate as N, dissolved mg/L - 0.06 B 0.06 B 0.11 0.11 0.05 B 0.34
Nitrate/Nitrite as N, dissolved mg/L - 0.06 B 0.06 B 0.11 H 0.11 0.05 BH 0.34 H
Nitrite as N, dissolved mg/L 0.05 < 0.01 U < 0.01 U 0.01 u < 0.01 V] 0 UH 0 UH
Nitrogen, ammonia mg/L 10.66 ° 3.82° < 005 U < 005 U 025 B 018 B 013 B 005 B
Potassium mg/L - 03 B < 0.3 U 1.4 1.5 1.9 1.4
Sodium mg/L —en 3.5 4.2 6.2 6.5 6.5 9.8
Sulfate mg/L — 50 H 60 H 220 H 250 H 290 360
Sulfide as S mg/L - 0.04 B < 0.02 §) 0.03 B 0.03 B 0.02 u < 0.02 U
Sum of Anions meq/L - 2.3 2.6 53 5.9 6.1 79
Sum of Cations meq/L - 2.2 2.6 6.1 6.5 4.7 8.1

Metals
Antimony, dissolved ug/L -—— - < 0.4 u < 0.4 U 1.2 B 1.1 B 1.1 B < 0.4 u
Arsenic, dissolved ug/L 340 150 < 0.5 u < 0.5 U 0.5 u < 0.5 V] 10.6 < 0.5 V]
Arsenic, total recoverable ug/L - — < 0.5 U < 0.5 U 0.8 B 0.6 B 20.6 < 0.5 V]
Cadmium, dissolved ug/L 174 0.42* < 0.1 u < 0.1 U 18.9 + 19 ++ 39.2 + 13.1 ++
Chromium, dissolved ug/L — 744 < 10 U < 10 U 10 u < 10 V] 30 B 20 B
Copper, dissolved ug/L 134 94 < 10 u < 10 u 200  ++ 220 ++ 1000  +++ 60  +
Iron, dissolved ug/L - - < 20 u < 20 U 4180 4760 39600 50 B
Iron, total recoverable ug/L - 1000 < 20 U < 20 U 3050 + 3060 + 42600 ++ 30 B
Lead, dissolved ug/L 65" 25° < 0.1 u < 0.1 U 102 + 103 ++ 35.7 + 1
Manganese, dissolved ug/L 2986 * 1650 * < 5 u 25 B 8810 + 9830 + 5040 + 5830 +
Mercury, total ug/L - 0.01 < 0.2 U < 0.2 U 0.2 u < 0.2 V] 0.2 < 0.2 V)
Nickel, dissolved ug/L 468° 52° < 10 U < 10 V) 30 B 30 B 20 B 30 B
Selenium, dissolved ug/L 18.4 4.6 0.5 B 0.4 B 0.1 u < 0.1 §) 1.2 B 0.1 B
Silver, dissolved ug/L 20° 0.08* < 0.05 U < 0.05 U 0.05 u < 0.05 V] 0.21 B+ 0.08 B
Zinc, dissolved ug/L 1434 1244 < 10 u 30 B 5450  ++ 5790  ++ 8280  ++ 3000 ++

B Aquatic-life stream standards established by the Colorado Water Quality Control Commission for Segment 8 of the

San Miguel River Basin
2 Agriculture standard

% Based on average pH and temperature of Lake Fork (7.64 s.u. and 9.85° C)

* Hardness dependent criterion calculated on basis of a conservative hardness value of 100 mg/L; sufficient data are not

available to assess hardness value of potential receiving stream during low flow.

Shaded value in bold indicates level exceeds standard

+ Value exceeds standard by 1 to 10 times; low risk 1-2 and moderate risk 2-10

++ Value exceeds standard by 10 to 100 times
+++ Value exceeds standard by more than 100 times

HRL Compliance Solutions, Inc.

Qualifiers are defined as follows:

B Analyte detected at a value between Method

Detection Limit and Practical Quantitation Limit

U Analyte was not detected at the Method Detection Limit

H Holding time was exceeded




Table 3.16: Livestock and Wildlife Risk Management Criteria for Metals in Soils
Matterhorn Mill Site (San Miguel County, CO)

Screening BLM Risk Management Criteria®
Parameter Units Level Deer Bighorn White-Tailed Mule Canada
Median Mouse Cottontail Sheep Deer Deer Elk Cattle Sheep Mallard Goose Robin
Metals

Antimony mg/Kg
Arsenic mg/Kg 319 230 438 387 319 200 328 419 352 116 61 4
Cadmium mg/Kg 3 7 6 9 3 3 3 15 12 1 2 0.3
Chromium mg/Kg - - - - - - ———- —e- —e- j— j— j—
Copper mg/Kg 131 640 358 64 128 102 131 413 86 141 161 7
Iron mg/Kg - - - ———- ———- ———- ———- ——-- ——-- j— j— j—
Lead mg/Kg 127 142 172 152 124 106 127 244 203 59 34 6
Manganese mg/Kg
Mercury mg/Kg 9 2 15 6 11 9 11 45 38 4 6 1
Molybdenum mg/Kg - - - - - — — e e e f— j—
Nickel mg/Kg
Selenium mg/Kg - - - - - — — e e e f— j—
Silver mg/Kg
Uranium 2 mg/Kg 2770 156 1238 1211 3229 2770 3323 9855 8282 3285 1596 366
Vanadium mg/Kg 2803
Zinc mg/Kg 275 419 373 369 267 222 275 1082 545 196 271 43

" From Risk Management Criteria for Metals at BLM Mine Sites (Ford, 2004)

? Value derived by the BLM in 2005 based on ORNL (1996) chemical toxicity values and uptake to plants.

®Value specific for mammalian receptors; from Ecological Soil Screening Levels for Vanadium (EPA, 2005)

HRL Compliance Solutions, Inc.




Table 3.17: Analytical Results for Tailings, Sediment, and Soil Compared to Livestock and Wildlife Screening Criteria
Matterhorn Mill Site (San Miguel County, CO)

Background Soil Tailings Pond - Tailings Settling Pond - Tailings Settling Pond - Soil | Small Pond - Sediment
RMC Surface Samples1 Subsurface Sample2 Surface Sample1 Subsurface Sample2 Surface Sample1 Surface Sample1
Parameter Units Median BKG T1 T-2 Matterhorn Tailings T3 Matterhorn Settling Berm Sed -1
Screening Tailings Pond - North Tailings Pond - South Test Pit Composite | Settling Pond - Tailings| Test Pit Composite Berm Composite Sediment Composite
Level 10/5/2006 10/4/2006 10/4/2006 Duplicate 10/16/2008 10/5/2006 10/16/2008 10/5/2006 10/14/2006
Metals

Antimony, Total mg/Kg —--- 0.5 B 62 67 64 63 69 76 21 10.5
Arsenic, Total mg/Kg 319 9.3 161 242 150 302 178 183 139 111
Cadmium, Total mg/Kg 3 0.74 6.38 + 7.63 + 6.68 + 2.11 23 13.2 + 8.72 + 1.94
Chromium, Total mg/Kg - 15 5 B 3 B 3 5 4 B 4B 16 19 B
Copper, Total mg/Kg 131 17 105 94 90 228 + 96 262 + 377 + 298 +
Iron, Total mg/Kg —--- 19400 26800 18700 20300 56100 28400 36200 60400 252000
Lead, Total mg/Kg 127 37 4300 ++ 3720 ++ 3760 ++ 5490 ++ 2780 ++ 2530 ++ 1680 ++ 240 +
Manganese, Total mg/Kg ---- 583 51.1 30.4 27.4 84.3 71.7 4060 4980 147
Mercury, Total mg/Kg 9 0.05 B 0.83 0.56 0.54 0.48 0.33 1.37 0.13 B 0.2 B
Molybdenum, Total mg/Kg - 2 B 7 7 8 16 6 8 10 7 B
Nickel, Total mg/Kg 10 < 1 U < 1 U < 1 U < ou < 1 u 5 16 < 6
Selenium, Total mg/Kg - 0.45 4.22 4.28 4.24 5.39 2.71 3.39 3.42 1.97
Silver, Total mg/Kg 1 U 41 38 41 72 32 36 16 16
Uranium, Total mg/Kg 2770 2.01 < 1 u < 1 U < 1 U 0.44 < 1 V) 0.42 2 B 4.03
Vanadium, Total mg/Kg 280 37.2 8.2 5 5.4 10.6 6.1 6.1 30.9 19
Zinc, Total mg/Kg 275 108 434 + 1390 + 1370 + 543 + 552 + 2040 + 1020 + 385 +

Qualifiers are defined as follows:

B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit

U Analyte was not detected at the Method Detection Limit
Shaded value in bold indicates level exceeds screening level

+ Value exceeds criterion by 1 to 10 times; low risk 1-2 and moderate risk 2-10

++ Value exceeds criterion by 10 to 100 times; high risk

+++ Value exceeds criterion by more than 100 times; extremely high risk

HRL Compliance Solutions, Inc.




Table 3.18: Maximum Tolerable Levels of Dietary Minerals in Vegetation for Domestic Animals

Matterhorn Mill Site (San Miguel County, Colorado

Parameter Unit Screening Maximum Tolerable Level *
Level 2 Cattle Sheep Swine Poultry Horse Rabbit
Metals

Antimony mg/Kg 70 - - - - - 70-150
Arsenic mg/Kg 50 50 50 50 50 50 50
Cadmium mg/Kg 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Chromium mg/Kg 1000 1000 1000 1000 1000 1000 1000
Copper mg/Kg 225 100 25 250 300 800 200
Iron mg/Kg 750 1000 500 3000 1000 500 500
Lead mg/Kg 30 30 30 30 30 30 30
Manganese mg/Kg 700 1000 1000 400 2000 400 400
Mercury mg/Kg 2 2 2 2 2 2 2
Molybdenum mg/Kg 15 10 10 20 100 5 500
Nickel mg/Kg 50 50 50 100 300 50 50
Selenium mg/Kg 2 2 2 2 2 2 2
Silver mg/Kg 100 - - 100 100 - -
Uranium mg/Kg - - - - - - -
Vanadium mg/Kg 10 50 50 10 10 10 10
Zinc mg/Kg 500 500 300 1000 1000 500 500

From Mineral Tolerance of Domestic Animals (National Research Council, 1980).

HRL Compliance Solutions, Inc.

Screening Level corresponds with the median value for cattle, sheep, swine, poultry, horse, and rabbit.




Table 3.19: Analytical Results for Tailings and Background Vegetation Samples Compared to Maximum Tolerable Levels

Matterhorn Mill Site (San Miguel County, Colorado)

Maximum BKG VEG VEG-T VEG-POND
Parameter Units Tolerable . . .
. Background Tailings Pile Settling Pond DUPLICATE
Level
Metals

Antimony mg/Kg 70 0.6 B 10.1 9.8 8.5
Arsenic mg/Kg 50 1 16.5 19 15.1
Cadmium mg/Kg 0.5 0.24 B 0.74 + 0.62 + 0.47
Chromium mg/Kg 1000 1 B 2 B 2 2 B
Copper mg/Kg 225 4 B 31 20 19

Iron mg/Kg 750 276 1930 + 3880 + 3360 +
Lead mg/Kg 30 8 B 207 + 228 + 194 +
Manganese mg/Kg 700 91.8 275 1130 + 1100 +
Mercury mg/Kg 2 < 0.4 u < 0.3 u < 0.3 u < 0.4 u
Molybdenum mg/Kg 15 3 B < 1 U < 1 U < 1 U
Nickel mg/Kg 50 1 B B 2 B 2 B
Selenium mg/Kg 2 0.19 B 0.4 0.45 0.33
Silver mg/Kg 100 < 1 u 3 4 3
Uranium mg/Kg -—-- < 0.05 u < 0.05 u 0.05 B < 0.05
Vanadium mg/Kg 10 0.5 B 0.8 B 0.8 0.8 B
Zinc mg/Kg 500 66 234 173 151

! Median value reported for cattle, sheep, swine, poultry, horse, and rabbit in Mineral Tolerance of Domestic Animals

(National Research Council, 1980).

Qualifiers are defined as follows:

B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit

U Analyte was not detected at the Method Detection Limit

Shaded value in bold indicates level exceeds maximum tolerable level

+ Value exceeds maximum tolerable level by 1 to 10 times; low risk 1-2 and moderate risk 2-10

++ Value exceeds maximum tolerable level by 10 to 100 times; high risk

+++ Value exceeds maximum tolerable level by more than 100 times; extremely high risk

HRL Compliance Solutions, Inc.




Table 3.20: Comparison of Total Metals Results for Tailings to Leaching RMC Derived from Aquatic-Life Standards
Matterhorn Mill Site (San Miguel County, Colorado)

Tailings Pond
Surface Sample (T-1) Subsurface Sample (Matterhorn Tailings)
Parameter
SPLP Metals X Total Metals SPLP Metals ) Total Metals
(mg/L) Leaching RMC (me/Ke) (me/L) Leaching RMC (me/Kg)
|Metals
Antimony 0.0007 B NS 62 0.0008 B NS 63
Arsenic 0.0008 B 603750 161 < 0.0005 U 3624000 302
Cadmium 0.0029 18 6.38 0.002 9 2.11
Chromium 0.01 U 1480 5B < 0.01U 1480 5
Copper 0.04 B 473 105 0.15 274 228
Iron 0.1 NS 26800 0.08 NS 56100
Lead 0.04 U 10750 4300 0.18B 2745 5490 +
Manganese 0.023 B 73317 51.1 0.588 4731 84.3
Mercury 0.0002 U 2 0.83 < 0.0002 U 1 0.48
Molybdenum 0.01 U NS 7 < 0.01 U NS 16
Nickel 0.01 U 104 1U 0.01 B 0 ou
Selenium 0.0002 B 1941 4.22 0.0003 B 1653 5.39
Silver 0.00023 B 285 41 0.00097 119 72
Uranium 0.0001 U NS 1U < 0.0001 U NS 0.44
Vanadium 0.005 U NS 8.2 0.005 B NS 10.6
Zinc 0.71 1516 434 0.48 2806 543
Inorganics
Cyanide 0.005 U 8 04 U < 0.005 U 12 0.3 UH
Nitrogen, ammonia N/A - 25 0.57 - 34
Settling Pond
Surface Sample (T-3) Subsurface Sample (Matterhorn Settling)
Parameter
SPLP Metals . Total Metals SPLP Metals ) Total Metals
(mg/L) Leaching RMC (me/Ke) (me/L) Leaching RMC (me/Ke)
|Metals
Antimony 0.0005 B NS 69 0.0018 B NS 76
Arsenic 0.0005 U 2136000 178 0.0014 B 392143 183
Cadmium 0.0011 18 2.3 0.0863 1 13.2 ++
Chromium 0.01 U 1184 4B < 001U 1184 4B
Copper 0.03 B 576 96 0.01 B 4716 262
Iron 0.05 B NS 28400 < 0.02 U NS 36200
Lead 0.04 U 6950 2780 0.05 B 2530 2530
Manganese 0.432 5477 71.7 33.6 3988 4060 +
Mercury 0.0002 U 1 0.33 < 0.0002 U 3 1.37
Molybdenum 001U NS 6 < 0.01 U NS 8
Nickel 0.01 U 104 1U 0.04 B 130 5
Selenium 0.0002 B 1247 271 0.0016 195 3.39
Silver 0.0003 B 171 32 0.00005 B 1152 36
Uranium 0.0001 U NS 1U < 0.0001 U NS 0.42
Vanadium 0.005 U NS 6.1 < 0.005 U NS 6.1
Zinc 0.28 4889 552 5.77 877 2040 +
Inorganics
Cyanide 0.005 U 8 04 U < 0.005 U 8 0.2 UH
Nitrogen, ammonia N/A - 24 < 03U - 12 8B

Qualifiers are defined as follows:

B Analyte detected at a value between Method Detection Limit and Practical Quantitation Limit
U Analyte was not detected at the Method Detection Limit

H Holding time was exceeded

---- RMC could not be calculated because one or more analyses were not performed

N/A Not analyzed

NS No aquatic life standard (chronic) has been established for this parameter

Shaded value in bold indicates level exceeds leaching RMC

+ Value exceeds criterion by 1 to 10 times; low risk 1-2 and moderate risk 2-10

++ Value exceeds criterion by 10 to 100 times; high risk

+++ Value exceeds criterion by more than 100 times; extremely high risk

HRL Compliance Solutions, Inc.




Table 4.1: Identification and Summary of Potential ARARs Specific to the Matterhorn Mill Site Removal Action
Matterhorn Mill Site (San Miguel County, Colorado)

Standard, Requirement, Criteria, or
Limitation

Citation

Description

ARAR Status

Chemical-Specific Requirements

National Primary Drinking Water Regulation

National Secondary Drinking Water
Regulation

Primary and Secondary Ambient Air Quality
Standards

Emissions Standards for Hazardous Air
Pollutants

Basic Standards and Methodologies for
Surface Water

Stream Classifications and Numeric
Standards for Gunnison and Dolores River
Basins

Colorado Effluent Limitations

Colorado Primary Drinking Water Standards

40 CFR Part 141

40 CFR Part 143

40 CFR Part 50

40 CFR Part 61

5 CCR 1002-31

5 CCR 1002-35

5 CCR 1002-62

5 CCR 1003-1

5 CCR 1002-8 and

Health-based standards (MCLs) for public water systems

Welfare-based standards (secondary MCLs) for public water
systems

Sets standards for air emissions

Regulates emission of hazardous chemical to the atmosphere

Establishes basic standards and methodologies for surface
water in Colorado

Establishes Colorado stream classifications and numeric
standards for Gunnison and Lower Dolores River Basins

Establishes standards, concentrations, and effluent limitations
for specifically identified pollutants that any person may
discharge to any specific class of state waters

Establishes standards to protect the quality of drinking water
supplied to the public and the public health.

Establishes statewide standards and a system for classifying

Relevant and Appropriate

Relevant and Appropriate

Relevant and Appropriate

Relevant and Appropriate

Applicable

Applicable

Applicable

Relevant and Appropriate

Colorado Groundwater Standards groundwater and adopting water quality standards for such Applicable
5 CCR 1002-41 P .
classifications to protect beneficial uses of groundwater
Location-Specific Requirements
16 USC § 470; Requires federal agencies to take into account the effect of any
federally-assisted undertaking or licensing on any district, site,
. - . . building, structure, or object that is included in or eligible for "
National Historic Preservation Act 36 CFR Part 800; inclusion in the National Register of Historic Places and to Applicable
minimize harm to any National Historic Landmark adversely or
40 CFR Part 6.310(b) directly affected by an undertaking
. Establishes procedures to provide preservation of historical
16 USC § 469; h A N
. A . and archaeological data which might be destroyed through .
Archaeological and Historic Preservation Act . h . . Applicable
alteration of terrain as a result of a federal construction project
40 CFR 6.301(c) or a federally-licensed activity or program
Requires federal agencies to consider the existence and
Historic Sites, Buildings and Antiquities Act |36 CFR § 62.6(d) location of landmarks on the National Register of Natural Applicable
Landmarks to avoid undesirable impacts on such landmarks
Archaeological Resources Protection Act 16 USC §§ 470aa-47011 ﬁiizlljllzt:dssremoval of archaeological resources from public or Applicable
Protection of Wetlands Order 40 CFR Part 6 Avoid adverse impacts to wetlands Applicable
Native Species EO 13112 Requires use of native species To Be Considered

Fish and Wildlife Coordination Act

16 USC § 661 et seq.;

40 CFR Part 6.302

Requires consultation when federal department or agency
proposes or authorizes any modification of any stream or other
water body and adequate provision for protection of fish and
wildlife resources

Applicable

HRL Compliance Solutions, Inc.
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Table 4.1: Identification and Summary of Potential ARARs Specific to the Matterhorn Mill Site Removal Action
Matterhorn Mill Site (San Miguel County, Colorado)

Standard, Requirement, Criteria, or

Lo Citation Description ARAR Status
Limitation
Requires federal agencies to evaluate the potential effects of
. actions they may take in a floodplain to avoid the adverse .
Floodplain Management Order 40 CFR Part 6 impacts associated with direct and indirect development of a Applicable
floodplain, to the extent possible
. 33USC §§ 1251 et seq.; [Regulates discharge of dredge or fill materials into water of the .
Section 404, Clean Water Act 33 CER Part 330 Us. Applicable
16 USC §§ 1531-1543;  |Requires action to conserve endangered species with critical
Endangered Species Act 40 CFR Part 6.302(h) habitat upon which species depend. Requires consultation with Applicable
50 CFR Part 402 Department of Interior
Review of Historic Structures Sec. 9-8-404, UCA Requires state agendies to "take into account” how their Applicable

Colorado Mined Land Reclamation Board
Regulations

2 CCR 407-1 Rule 3

activities will affect historic structures

Establishes reclamation performance standards

Coordinates, encourages, and preserves Colorado's

Relevant and Appropriate

Colorado Historic Preservation Regulations |8 CCR 1504-7 N X Applicable
archaeological and paleontological resources
Action-Specific Requirements
Requires federal agencies to integrate environmental values
National Environmental Policy Act 42 USC § 4332 into their decision-making process by considering the Not ARAR
environmental impacts of their proposed actions
National Pollution Discharge Elimination 40 CFR Parts 121, 122, |Requires permits for the discharge of pollutants from any point .
. Applicable
System 125 source into waters of the U.S.
40 CFR Part 440, '
Effluent Limitation pursuant to 33 USC § 3eés standards for discharge of treated effluent to water of the Applicable
1311 e
40 CFR Part 26.1 4(0)(7) Regulates disposal of hazardous materials. Applicable for
) and RCRA Section . ; .
RCRA Subtitle C 3001(b) (Beville disposal of listed wastes and sludges and relevant and Applicable
appropriate for hazardous mine waste
Amendment)
40 CFR Part 257,
Solid Waste Disposal Act as amended by the [Subpart A: § 257.1-1
Resource Conservation and Recovery Act of |Floodplains, paragraph  |Regulates the storage and handling of hazardous waste Applicable
1976 (a); § 257.3-7 Air,
paragraph (b)
) ; 49 USC § 1801-1813; 40 . .
Hazardous Materials Transportation Act CFR 107, 171-177 Regulates the transportation of hazardous waste Applicable
- . . 40 CFR Part 241,
Guidelines for the Land Disposal of Solid pursuantto 42 USC§  |Regulates the land disposal of solid waste Applicable
Waste
6901 et seq.
40 CFR Part 261, . -
Identification and Listing of Hazardous Waste |pursuant to 42 USC § | SaPlishes the procedures and process for listing and Applicable
6921 determining hazardous waste
. . 40 CFR Part 262,
Standards Applicable to Generation of pursuant to 42 USC § Establishes standards for the generation of hazardous waste Applicable
Hazardous Waste 6922
. 40 CFR Part 263,
Standards Applicable to Transporters of pursuant to 42 USC § Regulates the transportation of hazardous waste Applicable

Hazardous Waste

Hazardous Waste Permit Program

Toxic Pollutant Effluent Standards

6823

40 CFR Part 270

40 CFR Part 129,
pursuant to 33 USC §
1317

Establishes procedures for obtaining US EPA permit for
hazardous waste management program

Establishes standards or sets prohibitions for certain
hazardous constituents

Relevant and Appropriate

Relevant and Appropriate

HRL Compliance Solutions, Inc.




Table 4.1: Identification and Summary of Potential ARARs Specific to the Matterhorn Mill Site Removal Action
Matterhorn Mill Site (San Miguel County, Colorado)

Standard, Requirement, Criteria, or

Lo Citation Description ARAR Status
Limitation
Defines standards for employees’ protection during initial site
Occupational Safety and Health Act 29 USC § 655 characterization and analysis, monitoring activities, materials, Applicable

Colorado Discharge Permit System
Regulations

Colorado Regulations Pertaining to Solid
Waste Sites and Facilities

Colorado Hazardous Waste Regulations

Colorado Fugitive Dust Control Plan/Opacity
Regulation No. 1

Colorado Environmental Covenants Law

Colorado Rule Pertaining to the
Administration and Enforcement of the
Colorado Noxious Week Act

Colorado Wildlife Commission Regulations

5 CCR 1002-61

6 CCR 1007-2

6 CCR 1007-3, pursuant
to CRS § 25-15-101
et.seq.

5 CCR1001-3, pursuant

to CRS § 25-7-101
et.seq.

CRS §§ 25-15-317 to 327

8 CCR1206-2, pursuant
to CRS §§ 35-5.5-101

2 CCR 4086, pursuant to
CRS § 33-2-101 et. seq.

handling activities, training and emergency response

Applies to all operations discharging to waters of the State from
a point source

Establishes regulations for solid waste sites and facilities in
Colorado

Establishes the procedures and process for generating,
handlling, transporting or disposing of hazardous waste

Regulation of fugitive emissions

Establishes environmental covenants and notices of
environmental use restrictions

Control of noxious weeds

Wildlife conservation, including threatened and endangered
species

Relevant and Appropriate

Applicable

Applicable; subject to Bevill
Exemption

Applicable

Applicable

Applicable

Applicable

HRL Compliance Solutions, Inc.
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Table 4.2: Removal Action Goals for Tailings and Contaminated Soil
Matterhorn Mill Site (San Miguel County, CO)

Parameter Removal Action Source
Goal
Metals (mg/Kg)
Antimony, Total 3 BLM RMC
Arsenic, Total 9.3 Background Soil
Cadmium, Total 3 BLM RMC
Chromium, Total ———- no criterion
Copper, Total 250 BLM RMC
Iron, Total 55,000 EPA RSL
Lead, Total 400 BLM RMC & EPA RSL
Manganese, Total 960 BLM RMC
Mercury, Total 2 BLM RMC
Molybdenum, Total 390 EPA RSL
Nickel, Total 135 BLM RMC
Selenium, Total 35 BLM RMC
Silver, Total 35 BLM RMC
Uranium, Total 230 EPA RSL
Vanadium, Total 390 EPA RSL
Zinc, Total 2,000 BLM RMC
Inorganics (mg/Kg)
Cyanide, Total 22 EPA RSL
Nitrogen, ammonia - no criterion

HRL Compliance Solutions, Inc.




Table 5.1: Retained Technologies Based on Preliminary Screening
Matterhorn Mill Site (San Miguel County, Colorado)

Technology Process Option Basis for Retention
Restrict Entry, Fencing, Signage Poctjentlaczl_?/ gffecltlve wh%r; used in conjunction with other technologies
Institutional and readily implementable.

Access Restrictions
Controls

Land Use Controls

Potentially effective when used in conjunction with other technologies
and readily implementable

Surface Controls

Engineering
Source
Controls

Consolidation

Potentially effective option for management of mill wastes, tailings,
and contaminated soil as a single unit; readily implementable.

Erosion Protection

Potentially effective at reducing migration of surface materials via wind
and surface water; readily implementable.

Run-on and Run-off Controls

Potentially effective at reducing migration of surface materials via
surface water and minimizing infiltration of waste materials; readily
implementable.

Revegetation

Potentially effective at reducing fluvial and wind erosion, minimizing
infiltration within reclaimed areas, and stabilizing soil cover; imported
soil and amendments likely required to support revegetation efforts;
readily implementable provided sufficient soil available from a nearby
source.

Grading

Potentially effective at reducing fluvial erosion and stabilizing
consolidated waste materials; readily implementable.

Subsurface Control

Physical Barrier Between Clean
Cover Soil and Underlying
Contaminated Materials

Potentially effective at isolating contaminated materials from overlying
clean cover soil and reducing potential for erosional scouring of
contaminated materials; readily implementable.

Excavation &
Disposal

On-Site Disposal

Potentially effective at reducing direct contact with waste materials;
readily implementable provided sufficient soil available from on-site or
nearby source.

Containment

Soil Cover

Potentially effective at reducing direct contact with waste materials;
readily implementable provided sufficient soil available from on-site or
nearby source.

HRL Compliance Solutions, Inc.




Table 5.2; Cost Estimate Summary
Matterhorn Mill Site (San Miguel County, Colorado)

1 Alternative Alternative Alternative Alternative Alternative
Cost Category 1 2A 2B 3A 3B

Total Capital Cost $ $ 158,029 $ 152,129 ($ 574,753 |$ 568,853
Operation & Maintenance

Year 1 $ 15,000 15,000 15,000 15,000

Year 2 $ 15,000 15,000 15,000 15,000

Year 3 $ 15,000 15,000 15,000 15,000

NPV (O&M) $ $ 40,849 | $ 40,849 | $ 40,849 | $ 40,849

TOTAL NPV $ $ 198878 (% 192978 ($ 615602 |$% 609,702

" Cost Categories are defined as follows:
Total Capital Cost includes construction labor, materials, management, and associated indirect costs.
Annual Operation and Maintenance Cost includes post-reclamation inspection and maintenance and

collection and analysis of water-quality samples.
Net Present Value calculated as present worth of annual operation and maintenance cost (assuming
an interest rate of 5 percent over the 3-year period) plus the total capital cost.

HRL Compliance Solutions, Inc.




Table 6.1: Comparative Analysis Summary

Matterhorn Mill Site (San Miguel County, Colorado)

Criterion

Alternative 1

Alternative 2

Alternative 3

2A 2B 3A 3B
Effectiveness Low (1) High (2) High (2) High (2) High (2)
Implementability Low (1) Moderate (1) High (2) Low (2) Moderate (2)
Cost Low (1) Moderate (2) Moderate (1) High (3) High (2)

Note: Numerical ratings defined as (1) - low end of narrative rank; (2) middle of narrative rank; (3) high end of narrative rank.

HRL Compliance Solutions, Inc.




Engineering Evaluation/Cost Analysis — Matterhorn Mill Site

Appendix A

PHOTOGRAPHS

HRL Compliance Solutions, Inc.



Engineering Evaluation/Cost Analysis — Matterhorn Mill Site

Photo 2: Sample Station SW-2

HRL Compliance Solutions, Inc.



Engineering Evaluation/Cost Analysis — Matterhorn Mill Site

Photo 4: Settling Pond and Sample Station SW-4

HRL Compliance Solutions, Inc.



Engineering Evaluation/Cost Analysis — Matterhorn Mill Site

Photo 6: Small Pond

HRL Compliance Solutions, Inc.



Engineering Evaluation/Cost Analysis — Matterhorn Mill Site

Photo 8: Tailings Pile - South

HRL Compliance Solutions, Inc.



Engineering Evaluation/Cost Analysis — Matterhorn Mill Site

W e S0 e

Photo 10: Tailings Pond Test Pit

HRL Compliance Solutions, Inc.



Engineering Evaluation/Cost Analysis — Matterhorn Mill Site

a1y

Photo 11: Test Pit TP 5 — Tailings within Settling Pond

HRL Compliance Solutions, Inc.



Engineering Evaluation/Cost Analysis — Matterhorn Mill Site

Photo 12: Test Pit TP 6 — Possible Repository Site

HRL Compliance Solutions, Inc.



Engineering Evaluation/Cost Analysis - Matterhorn Mill Site

Appendix B

FIELD SAMPLING FORMS AND TEST PIT LOGS
(Note: The surface-water sampling sheets provided in this appendix

include only page 1 of 2; page 2 [equipment calibration] sheets are not
presented)

HRL Compliance Solutions, Inc.



Page | of 2

Surface-Water Monitoring Field Form

Station ID: <1 sww = Date: ;0-eif —¢L Observer: 13w S
Location: /aicr Fonne Start Time: {32 5 Sampling
Site Description: « 4w 71~ wndsnessar End Time: 134y Team: TEbJ

1% Snw B Mite sITT. B ito o RARAE SDIELP Sielfh s ofF mide  Lead Signature: T2 )\ LT

Project:Sthf)Bci—,eﬁmlﬂg Miic Instruments: &, 3o Date: e /| ou |/ e

Sampling Information

Surface-water Type:stieamy/ lake / pond / spring / seep /mine drainage / NPDES outfall / other:

Sampling Location: kdnk/ wading / boat / bridge / other:

Sampling Site: pool / riffie>/ eddy / backwater / open / channel / braided / other:

Stream/Channel/Pool Width: ~ { = Atym Mean Depth: Z ] &Im

Water Color: ¢lea? / brown / green / blue / grey / other:

Weather: SKY- clear f@t:c@ broken / cloudy / overcast. Precip- none / light / mod. / heavy / snow / rain
Winp- calm /difeeze / gusty / moderate / strong / est. wind speed/direction: /

Temp- cold / cool /@ild / warm / hot / est. air temperature: Comments:

Field Measurements

Parameter Reading Time Instrument Comments
Air Temp °C 1% 344 | Trheltm.
Water Temp °C 78 Jlo e | iz3i | zqofie | G8% wf 30
pH (s.u.) 7.78 i33y | 3i0 phic: TS @ f6,) 'C
Conductivity (nmhos/cm) 240 13314 )
DO (mg/L) 548 331|340 1425 e %
Eh (mV) (2¢.4 | (344 | 2i0
Alkalinity (mg/L)
Turbidity (n.t.u.)
Discharge (ft3/s; gpm) (measured@ﬁ@i&i) A too Ly
Gage ht. (ft)

6PS, N 3P sL.s, W jenl 53 j04 T OIJEC Fb¥2' Amse

. e .
Measurement: In Situ or Container

Number and type of filters used: 1. 45, | Sople ¢ 34O
/ [

Version 1: swmff.doc Western Water & Land, Inc.
9/27/2006



Page 1 of 2

Surface-Water Monitoring Field Form

Station ID: 49 Sule2 Date: ;o yg_-.o¢ _ Observer: TDJ
Location: [ pe5  FRivie Start Time: 2. 2% Sampling
Site Description: jup . crtng ¢ End Time: {2 .40 Team: T>hS

faierr Folid ~2e¢ FT- Deus & of Nuw TwiLs AT mue si5%.  Lead Signature: BN S 2L

Project: Sur/ Bapdiine Maoy  Instruments: b, 9o Date: e [ ey | ac¢

Sampling Information

Surface-water Type:Gtream / lake / pond / spring / seep /mine drainage / NPDES outfall / other:

Sampling Location: / wading / boat / bridge / other:

Sampling Site: pool / riffle / e@ / backwater / open / channel / braided / other:

Stream/Channel/Pool Width: ~ 3'  (/m Mean Depth: __ /' (fym
Water Color: {leat / brown / green / blue / grey / other:
Weather: SKY- clear / / broken / cloudy / overcast. Precip- none / light / mod. / heavy / snow / rain

Winp- calm / breeze / gusty / moderate / strong / est. wind speed/direction: /
Teme- cold / cool /fiild / warm / hot / est. air temperature: __ Comments:

Field Measurements

Parameter Reading Time | Instrument Comments
Air Temp °C 192 | 1235 | ™Meem.
Water Temp °C 2.4 1230 1 jo
pH (s.u.) 1.50 (247 [ 310 .23 oM w/ pHlcons 70, 3W =TT

Conductivity (umhos/cm) %92 e | )G

>~

DO (mg/L) Y AN /2357 | 310 T3.2% e I./°%.
Eh (mV) 1153 1235 | 3ie
Alkalinity (mng/L)

Turbidity (n.t.u.)

Discharge (ft3/s, gpm) (measuredégstimate
8

Gage ht. (ft)

(0s. N 37 51,644 Wjey® 63,161 tILPT ~ 743" mmse

Measurement:In Situ-or Container

Number and type of filters used: o o, Seple wx 1245
A

Version 1: swmff.doc Western Water & Land, Inc.
11/14/2003




Page 1 of 2

Surface-Water Monitoring Field Form

Station ID: SRS -3 Date: /o oy -0 Observer: Zh¢

Location: Perd Start Time:_ {4 ¢~ Sampling

Site Description: sp140c Réemizp  End Time: iy 3o Team: Ton(

Do) #uf ¢F Niw-rearT DALy Posd) Lead Signature: /30 Seoctld
Project: San/ /3mscimeine. Mii  Instruments:_jo, 3 i Date: it/ od [/ oe

Sampling Information

Surface-water Type: stream / lake /qiond / spring / seep /mine drainage / NPDES outfall / other:

Sampling Location: &sank / wading / boat / bridge / other:

Sampling Site:poolY riffle / eddy / backwater / open / channel / braided / other:

Stream/Channel/Pool Width:  37s~-yy (fi/m Mean Depth: __ 20 dtm

Water Color:€leary brown / green / blue / grey / other:

Weather: SKY- clear /scattéred/ broken / cloudy / overcast. Precip- mofiey light / mod. / heavy / snow / rain
Winp- calm / §@gze’/ gusty / moderate / strong / est. wind speed/direction: /

Temp- cold / cool / diildh/ warm / hot / est. air temperature: /7 ¢ Comments:

Field Measurements

Parameter Reading Time | Instrument Comments
Air Temp °C ~]19°C (4730 | TELm.
Water Temp °C 3.9 i4 17 /) 3ie
pH (s.u.) Q. &s70 | 19357 | Jic @ F3% (4 G0 of pH it Fi2%,
Conductivity (nmhos/cm) G40 —? | 411 Livbi ' 79 2y 4329
DO (mg/L) b, 494 1447 277 & F.2 “c.
Eh (mV) 4% 1430
Alkalinity (mg/L)
Turbidity (n.t.u.)
Discharge (ft3/s, gpm) (measuredfestimated) " "L okmer Ly
Gage ht. (ft)

LS N B]° 510G . s [01° 53,162 T 20 L F34F ' AmL

Measurement: In Situ or Container il $irul

=l

Number and type of filters used:  o,4357,, Seotle & 1438, DerlrecsTe Is SRS -0
4 AT e

Version 1: swmff.doc Western Water & Land, Inc.
9/27/2006




Page 1 of 2
Surface-Water Monitoring Field Form
StationID:_ 8B SwW =¥ Date:_j¢ -o5-066 Observer:_ 73h§
Location: SE5#IANE Pawd) " Start Time: 0g4 2 Sampling
Site Description: A/jiu' -ty 7225 End Time: o985 Team: 73D (
Powp From MULL Rib i, TUST Wi 0F prst/ e s Lead Signature: 2 ). QS»:...«,{::{
Project: S nn/ ??MMMJL st & Instruments: Date: (0 os | O

Sampling Information

Surface-water Type: stream / lake / pond spring / seep /mine drainage / NPDES outfall / other:

Sampling Location: bank’/ wading / boat / bridge / other: 5" éfst cpe/ Pou § 64 /ATER_J e 6547
4 Sedhip 747 N&J- TRAIL| (Poirp e

Sampling Site: pool / riffle / eddy / backwater / open / channel / braided / other:

Streamz’Channeli@Nidth: —~Fd ft/m Mean Depth: 0, .3 ftym

Water Color: clear / brown / green / blue / grey / other: w

Weather: SKY- clear / scattered / broken / cloudy OVercasp. Precie- @@ /dight/ mod. / heavy / snow / rain
WinDLCdlIP/ breeze / gusty / moderate / strong / est. wind speed/direction: /

Temp- cold £C68P/ mild / warm / hot / est. air temperature: 7 Comments:

Field Measurements

Parameter Reading Time Instrument Comments
Air Temp °C =y
Water Temp °C 6.2 ofss | 3iv
pH (s.u.) 2.92 085y |30
Conductivity (umhos/cm) | 996 o0 | 0855 | 10 C N7% wup 7 100/ as S/em
DO (mg/L) S$é8 o¥5S |bo3lo 47.0% o 2.0% ,
Eh (mV) -G oNnNs
Alkalinity (mg/L)

SRl VT L ST TR SR E@ﬂﬁ/f‘rb/@h/ﬂf Frasty e
Turbidity (n.t.u.) | A Sa uua{ N
Discharge (ft3/s, gpm) (measuredfestlmated)

Gage ht. (ft)

APS:N 37° 50.278 W7 53,160 22977~ 92¢ pmsL

Measurement: In Situ or Container

Number and type of filters used: 0,454 . Sawmple ¢ 09045
7 } ’

Version 1: swmff.doc Western Water & Land, Inc.
9/27/2006




Page 1 of 2

Surface-Water Monitoring Field Form

StationID: %y SREV - Date: jop-6 S-66 Observer: Bb ¢

Location: 3P n/é TWE & Sioflfe Start Time:_ L©® % Sampling

Site Description: S/ 4z 1/5.0¢ — End Time: loys Team: BMS

DEVELPED ¢V NEL 0N Smate WO0DEP Bt %ﬁw/ Lead Signature:

Project: 5’.41}/ Nartaiatsge Maite Instruments: Date: 1o/ oc/ og

Sampling Information

Surface-water Type: stream / lake / pond AGpring)/ seep /mine drainage / NPDES outfall / other:

Sampling Location:bahk/ wading / boat / bridge / other:

Sampling Site:(ob)/ riffle / eddy / backwater / open / channel / braided / other:

Stream/ChannelPooDWidth: < | (fym Mean Depth:

Water Color:Cléas / brown / green / blue / grey / other:

R { {m

Weather: SKY- clear / scattered / broken / cloudy /@vereasy. Precie- none / light !@ / heavy / snow / rain
winp-Calim » breeze / gusty / moderate / strong / est. wind speed/direction: /

| Teme- cold /oo mild / warm / hot / est. air temperature: 2.8 Comments:
Field Measurements

Parameter Reading Time Instrument Comments
Air Temp °C Z8 loys
Water Temp °C L3/s.9]| Jozo |icl 3¢
pH (s.u.) b,y 1030 | 3.0 5% F1d 6 [Up qa (D
Conductivity (umhos/cm) 47 o {336 3o G324 s /lv
DO (mg/L) 7.9/ w30 no3isc  |e &85°c €267
Eh (mV) 212 1047 | 21
Alkalinity (mg/L) :
Turbidity(n.t.‘u.)“ T S i — )
Discharge (ft3/s, gpm) ] épm (measuredéestimatedy”
Gage ht. (ft)

&Ps! No RecegPyron
Measurement: Oz Sitwor Container

Number and type of filters used: &.9§%,,
-

Version 1: swmff.doc
9/27/2006

Sm NT 1830

Western Water & Land, Inc.



Soil/Mine-Waste Sampling Form

Site Sketch/Sampling Locations

Sample No.: S Nu N

Mine Site: Sen Seowienz o
Claim No.:

Date: LT - M- e _‘—'. \ SmyengUw LUEN

Sampler(s): At

General Site Location: csv QassWadwy

S &% e Reat A

Current Conditions/Weather: ¢ evuipy
e . ey, BT
Sampling Method: (> ewa
: s pe =TT g ol
Sample Type (circle one): Dlscret@TposnB -
Discrete Sample Information:
Sample Sampling Sample Sample
ID Date Time Interval Location Description
Composite Sample Information:
Sample Sampling Sample Sample
ID Date Time Interval Location Description
S& Y- CSC\CM R VALY <3 I Su€ St N\ @ = G \gesd
SS 1:
C-2€ saney oD whl
SS 2:
20 swek - Gl v sawy
SS 3: R
We T ASTa KT
SS 4: 3
-\ Dase dadautd ot Maks REowsD
SS 5
C-‘m'll\i'-! sowes [ Tew K72 daq u-\\‘ N DREY
SSe6: A
2Zowex [Lawa TeD To wneln] =73 aso A=o
SS7:
Comtrant] (e fluiw TUHETC ~ ey TURATIC &
Taw ¥




Soil/Mine-Waste Sampling Form

Sample No.: ST 1 - =2,

Mine Site: Coed 2GR W O o

Site Sketch/Sampling Locations

—_r

Claim No.:
Date: = - DWW -9
Sampler(s): ol o

General Site Location: g Ry e

< =5 SWR L eet

Current Conditions/Weather: ¢yguesn

Savex wWwie  wlweeese

(=%
Sampling Method: w

2 ~
Sample Type (circle one): Discrete@omposi_ty

Discrete Sample Information:

-

-

PV R T S
e ©-\" Theen

Sample Sampling Sample Sample
D Date Time Interval Location Description
Composite Sample Information:
Sample Sampling Sample Sample
ID Date Time Interval Location Description
Se ¥ 2 SNy 2 s o~ \e SEE SeETon N . W\
B EouG sl shas ¢ e
SS 2: ~ 3
UKy - SmensS, NOTe e\
SS 3:
[ Y . TARNET " W
SS 4: >
~N-= &g& WSt OC oG [SeD G yeraEd T SStaaaanits
SS5:
cover (& - 2o\ LS (¥ : S = =
SS6: "
T srnalpiby Al 2 = > s 2y Sl
SST: RUmreIS = cmaly N e 224 b v A
Al % seMO| BT WoG" b @ecEi- Sudsenc

e IMyessS




Soil/Mine-Waste Sampling Form

Site Sketch/Sampling Locations

L e
Mine Site: _Ses< Scesttacoes
Claim No.:

Sample No.:

Date: yo-Heoia

Sampler(s): il &

General Site Location: cgo®uve<

”

S@‘U\% &"‘k’

_
ot B e
» &=
Current Conditions/Weather: ciowen cest e
Sampling Method: ,a:/
ol
Sample Type (circle one): Discrete (Conﬁ(;éité S
Discrete Sample Information:
Sample Sampling Sample Sample
ID Date Time Interval Location Description
Composite Sample Information:
Sample Sampling Sample Sample
ID Date Time Interval Location Description

Skx-3 el\slag| oaMd el SEE seeTRS M (@ea cLenEn
SS 1: ‘ ‘

Shet © (o n-a.\l 2=
S8 2: cLey 3 €-9€ Sews A
SS3: ' .

Res LawnselsE  Sceweyd
SS 4:

B, TSNEVRELY
SS 5: P

Crmvnasits ) Sae=s
SS 6:

e i e =
S8 7.

s“g_ﬂ\‘lr‘_ .




Soil/Mine-Waste Sampling Form

Sample No.: _ SR =20 -\

Mine Site: by SER e oD

Claim No.:

Date: LS - MN—am

Sampler(s): __ svg e

General Site Location: \ _owior Qs

Current Conditions/Weather: ¢ L sww~

LS eh T NA

Site Sketch/Sampling Locations

[

-Gy

P‘ S Fets

-

,_(‘_ﬁ.‘-—h

= 5&9'\

-"_—_- -
- —
“# ‘-l-d-
|£\-. —
."'F‘
-

.
‘.
e

~

Sampling Method: _ (s <o L
.
Sample Type (circle one): Discrete @m&:‘“ )
Discrete Sample Information:
Sample Sampling Sample Sample
1D Date Time Interval Location Description
Composite Sample Information:
Sample Sampling Sample Sample
ID Date Time Interval Location Description
A0 Ll o A= o B AR ens Toae o R '\‘35 S xS
et
SS1: e (AL « S
SS 2: [Nty (v‘.n.."..\ ;“C- Skl D
SS 3: AEeE e Sceassabs
SS 4: Poo DTSR cnetER
SSS:
R et
SS6:
SS7:




Soil/Mine-Waste Sampling Form

Sample No.: _ <& @&ce

Site Sketch/Sampling Locations

Mine Site: <gof Bege thaocs

Claim No.:

Date: v \ S \B%

Sampler(s): LALTV

N

N

g,—.:a.c"\
- SETCLLSSY P

General Site Location: _Qgem Lt
Aae L JEst PReacElie ol
aede eanb o e e
urrent Conditions/Weather: wisso € f& i = T e
ceo K =
Sampling Method: __ ¢.ee® . : ’
L @
Sample Type (circle one): Discretef/q(;mpos'i e
! Discrete Sample Information:
]
Sample Sampling Sample Sample
ID Date Time Interval Location Description
Composite Sample Information:
Sample Sampling Sample Sample
1D Date Time Interval Location Description
SE SERT™ s sy o5 - @M S SeaEtGhk O Colge clan BN I‘{

SS1: SWEY Saws (FALY o
SS 2: ZETA ey ~J Shie SWS
SS 3: = Samb '\JL_M-NJI
SS 4: ASD. cpnawitorms_
SS 5 (Reots |aesues)
SS6: &

C"’\Q\S‘ N Lot Kool
SS§7:

CrevensTS Ay A

¢ WmTE s-o\\B




Soil/Mine-Waste Sampling Form

Site Sketch/Sampling Locations

Sample No.: S22 - SN\
Mine Site: _ Sen+d EcEy@ o0
Claim No.:

Date: \O\ 5 \‘ <\

¥)

Solvpiz.
Sampler(s):  ste=r% A wa ‘:\“E
b
'
£ (XA N
General Site Location: «Qenvs, &% ;D Q=i
Aoc oyl 2o LSSV Ts Wan sy (!’)
A
Current Conditions/Weather: ¢owe @s\W \-ﬁ,. - ." 4
Sampling Method: __ {oew® &
o
Sample Type (circle one): Discrete
Discrete Sample Information:
Sample Sampling Sample Sample
ID Date Time Interval Location Description
Composite Sample Information:
Sample Sampling Sample Sample
ID Date Time Interval Location Description
SR- SRKRG Sl\s\oe | W s o-t AR SRS o 2 - @o\e
SS1: '
SALTT A ®NET senl
SS 2:
ALYy u&\-zah SWX,
SS 3: 2870 WY - £- Geaing
SS 4: B
Swmd C AeD. OrHedC
SS 5: ¢
eSO ((wioets ) -
SS 6: -

Lomsd | et

SS 7
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VEGETATION SAMPLING DATA SHEET

S - N126-T

SITENAME < pes BEmsinsea LOCATION
DATE D - S O LATITUDE
TIME OR{U© LONGITUDE
PROJECT <=wni Bcesi®ess T oL
SAMPLER(S) oo
VEGETATION Indicate the type of vegetation sampled
TYPE
[A] Grass [JForb [ Shrub
[ 1 Other ( )
SAMPLE Indicate the type of sampling equipment used
COLLECTION [+ Clipper [ Core ] other
Indicate the type of sample
[¥] Composite No. of subsamples 20%
[ 1 Discrete

Indicate the type and number of samples collected
(<] Chemical Analysis No. Preservative ___\o
{1 Plant Identification No. Preservative

SITE SKETCH/SAMPLE LOCATION

GENERAL
COMMENTS

Las & Ve wlo Yt . a el Thaaansiys hm-) SameLE] cAawICRS Y

AR cun g PEerealer \8 Ao wwseg  (esuss
G oud vt 18 TTRMEST anaTEes d L




VEGETATION SAMPLING DATA SHEET

Serws T SEVEG Foud

SITE NAME Saw Resdsewss LOCATION
DATE ve S et LATITUDE
TIME \O\S LONGITUDE

PROJECT sad @avaros envue

SAMPLER(S) <A e

VEGETATION Indicate the type of vegetation sampled

TYPE
4 Grass [JForb ] Shrub
[ 1 Other ( )
SAMPLE Indicate the type of sampling equipment used
COLLECTION [~ Clipper [ Core [ other
Indicate the type of sample
] Composite No. of subsamples 2 &
[ 1 Discrete

Indicate the type and number of samples collected
[« Chemical Analysis No. _\ ~&€ Preservative __ &>
(1 Plant Identification No. Preservative

SITE SKETCH/SAMPLE LOCATION

adwude Cmwo

GENERAL

=Y
Caqa=d e Sae (Fea ICT Sas =
COMMENTS (Loasasy e wdte s (Porg tre=3v ‘\\ el b easXS D

AR 4 Draed @ S e GTEN oF Teuteers

" - “
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VEGETATION SAMPLING DATA SHEET

Seeree S| - et

SITE NANE crm Seas aeos LOCATION
DATE \o \S \ o' LATITUDE
TIME S LONGITUDE

PROJECT Sed [Eadoerd e

SAMPLER(S) @

VEGETATION Indicate the type of vegetation sampled

TYPE
[ Y Grass [ Forb [ shrub
[ 1 Other ( )
SAMPLE Indicate the type of sampling equipment used
COLLECTION [ A Clipper I core ] other
Indicate the type of sample
4] Composite No. of subsamples 3=*
[ 1 Discrete

Indicate the type and number of samples collected
[l Chemical Analysis No. _\ Preservative _ £
[ 1 Plant Identification No. Preservative

SITE SKETCH/SAMPLE LOCATION

GENERAL
COMMENTS




AEZ Laboratories, Inc. CHAIN of CUSTODY
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493
Report to:

Name: &, . couwsee Address: —\= \Aaoazew C Y
Company: & i\ (- nva A\

Eimaly A alinaa Saes saso: o Telephone: ( S(TQ) 2UZ-OVD | oo
Name: E-mail:

Company: Telephone:

Name: —y.coc Address: <.

Company:

E-mail: Telephone:

If sample(s) received past holding time (HT), or if insufficient HT remains to complete ; YES
analysis before expiration, shall ACZ proceed with requested short HT analyses? NO

If "NO™ then ACZ will contact client for further instruction. If neither "YES" nor "NO"
is indicated, ACZ will proceed with the requested analyses, even if HT is expired, and data will be qualified.

PROJECT INFORMATION ANALYSES REQUESTED (attach list or use quote number)
Quote #: S (St Bw naw.§ [ "
Project/PO #: SALL T35 4/ AN E
Reporting state for compliance testing: -g
. S oy =]
Sampler's Name: /> ) < L/ / ! (5]
A
Are any samples NRC licensable material?  «\. ;

SAMPLE IDENTIFICATION DATE:TIME Matrix
o '~_. G '\, Mot A . I. o AR Y- l' L B, ey <

Matrix SW (Surface Water) - GW (Ground Water) - WW (Waste Water) - DW (Drinking Water) - SL (Sludge) - SO (Soil) - OL (Qil) - Other (Specify)

Please refer to ACZ's terms & conditions located on the reverse side of this COC.
RELINQUISHED BY: DATE:TIME RECEIVED BY: DATE:TIME

" / — -

A £t K

FRMADO050.03.05.02 White - Return with sample.  Yellow - Retain for your records.



g ——— e — e e — — —

/Il:Z Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Report to:

Name: (2.2 oS b Address: ={ W43 AdeGuzaw Cr @ Sun RS HR
| Company: i, e o B DN eSS L8 2y

E-mail: ' W v a acesamnwm . vie™ Telephone: {f 1™ =W - QAT

opy of Repo O

Name: T i E-mail:

Company: Telephone:
:

Name: oS Address:

Company:

E-mail: Telephone:

If sample(s) received past holding time (HT), or if insufficient HT remains to complete YES

analysis before expiration, shall ACZ proceed with requested short HT analyses? NO

If "NO" then ACZ will contact client for further instruction. If neither "YES" nor "NO"
is indicated, ACZ will proceed with the requested analyses, even if HT is expired, and data will be qualified.

PROJECT INFORMATION ANALYSES REQUESTED (attach list or use quote number)
Quote #: o
Project/PO # SN @ el ' Sav- ABAZ | N2y wabd E
Reporting state for compliance testing: g
Sampler's Name: O
Are any samples NRC licensable material? :‘Z
SAMPLE IDENTIFICATION DATE:TIME Matrix
%2 el ; 3 A & ©%q a3 el 1 1 falphoweld Adote] S\
Vs 51 \Sls\ag: VS iyd | \ b \
[Pl . - Ly
[ i - | | |
1ol 4
T | \ L r Mg _.".'\S'..“ < ,- e, ] = .I o f.' <A it " M

Matrix SW (Surface Water) - GW (Ground Water) - WW (Waste Water) - DW (Drinking Water) - SL (Sludge) - SO (Soil) - OL (Qil) - Other (Specify)

Please refer to ACZ's terms & conditions located on the reverse side of this COC.
RELINQUISHED BY: DATE:TIME RECEIVED BY: DATE:TIME

\ |

FRMADO050.03.05.02 White - Return with sample.  Yellow - Retain for your records.




Report to:

Name !'.:,._"J‘_ 1l ._'\___:).'.:. -

/II:Z Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Address: —t"\3 \wetazaw CX -

Company: 4 /4 =

E-mail: A7 ¢ WL &

LT =REIE L N LT

oSSy N R e

Telephone:

Name:

Copy of Report to: ;

E-mail:

Company:

Telephone:

Name: Address:

Company:

E-mail: Telephone:

If sample(s) received past holding time (HT), or if insufficient HT remains to complete YES
analysis before expiration, shall ACZ proceed with requested short HT analyses? NO

If "NO" then ACZ will contact client for further instruction. If neither "YES" nor "NO"
is indicated, ACZ will proceed with the requested analyses, even if HT is expired, and data will be qualified.

PROJECT INFORMATION

ANALYSES REQUESTED (attach list or use quote number)

Quote #: =
Project/PO #: s
Reporting state for compliance testing: g
Sampler's Name: 8
Are any samples NRC licensable material? :i’
S 6N WS \a\ S INeG |\ eee] Sohesss GSlaest M VR
S Y Pams valsiow ASA\S u \ “ \
A A LA wl\5 \ o sGka | N S A \
S = \SAS A& \ \JAE N O N

Matrix

B

SW (Surface Water) - GW (Ground Water) - WW (Waste Water) - DW (Drinking Water) - SL (Sludge) - SO (Soil) - OL (Oil) - Other (Specify)

Please refer to ACZ's terms & conditions located on the reverse side of this COC.

RELINQUISHED BY:

—.

DATE:TIME

RECEIVED BY:

s

DATE:TIME

FRMADO050.03.05.02

White - Return with sample.

Yellow - Retain for your records.



proygcT _ Matkerharn Mins LOG O TEST BORING NO.  _TPal
OB HO DATE Delabar 14,2008
= RES 17 1PE SREE B0 EXSTOS T0S
- 2 BRI 11 1251171
E g gl . T 8 S URKACE ELEY. HE
= w = E _|lgs | 2 A LI e
E ] Bel=28 3% |3 a
E g 3 E E i g F o g Iiemarhs Sisual Classifica fion
(%] - =
LI H S n‘ - .
4k Tailings SAND silty SANI:'.!. predominakely fine,
= some medium, angular,
1 non-plastic, liminetic,
1 _orange-yellow
1 Ul N 1005 ] 183 =
&M . silty SAND, predominatkely fine o
1 Tailings SLIVE very fine, uniform, angular, low
1 plasticity, occasional sakurated
I 1FH , Zones A". B" thick), gray
s+ tH silty SAND, predominately fing
kT4 M are ! 1
T AT Tailings SAND trace medium, angular,
T 14 B non-plastic, moist, dark yellowish
T hrown
—+ o'
T Refusal @ 6.2' on bedrock
101
- NOTE:
- Installed 1"
-+ diameter FY¥C o
-+ bhase of pit,
-+ backfilled with
-+ spoils, lower 4'
-+ slotted, wrapped
-+ in filter fabric,
-+ approximate 4'
151 stick-up.
i o
T
=
SAMPLE TYPE
J PR T FIELD EMGIHEER: GREG SMMH
mr'-‘ S oET Dt AR LD oS 85 Mns- B0
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Engineering Evaluation/Cost Analysis — Matterhorn Mill Site

Appendix C

COST ESTIMATE DETAIL

HRL Compliance Solutions, Inc.



Cost Estimate - Removal Action Alternative 2A
Matterhorn Mill Site (San Miguel County, Colorado)

Item Description of Work Units Quantity | Unit Price Total

1 Mobilization/demobilization LS 1 6500| S 6,500.00
Permits and Plans (Site Safety and Health Plan,

2 ! (Si y LS 1 7200 $  7,200.00
Stormwater Mgmt Plan, etc.)
Temporary institutional controls to restrict access

3 porary institution > Festrl _ LS 1 2500 $  2,500.00
to work areas during implementation of alternative
Permanent institutional controls to secure the mill

4 building and prevent unauthorized access to the LS 1 1500 $ 1,500.00
inside of the structure.
Improved access road leading from mill bench to

5 prove ne ! Linear ft | 1000 10| $ 10,000.00
the tailings areas
Compact tailings within tailings pond with vibrating

6 compactor to densify tailings and mitigate future Squareyd| 3,222 1 § 3,222.00
settlement
Install safet trol t

7 nstall sa eyc?n.rosas ne.cessz.ﬂrY 0 ensure s 1 s000| $  5,000.00
worker safety inside the mill building
R ill tes f inside the mill buildi

8 emove mi waTs. es from inside the mill building Cubic yd 150 6| ¢ 900.00
and place on tailings pond
Stabilize mill structure as necessary to avoid

9  |impacts during removal of tailings around the LS 1 5000| $ 5,000.00
exterior of the mill building
Remove tailings from around the exterior of the

10 |Tcmovetaling und the exterior Cubic yd| 250 4l $  1,000.00
mill building and place on tailings pond
Confirmation sampling at settling pond and soil

11 rmation sampiing at setting p ' Sample 10 500| $  5,000.00
berm following excavation

12 Ex.c.avate tailings at settling pond and place on Cubic 660 10l $ 660000
tailings pond yd

13 Ex.c.avate soil comprising soil berm and place on Cubic 240 10l § 240000
tailings pond yds

14 Confirmatior'1 sampling ?t settling pond and soil sample 10 s00| $  5,000.00
berm following excavation
Deliver and place clean fill in settling pond/soil

15 [berm excavations and grade to match natural Cubic vyd 990 19.25| S 19,057.50
topography

16 Purchase and pla?nt seed on reclaimed surface at acre 0.253 5500| ¢ 1.388.89
settling pond/soil berm
Purchase and Install physical barrier (nonwoven

17 . . Squareyd| 3,222 3.23| $ 10,407.06
geotextile) on reshaped tailings pond

18 E::ir\i/:rr and place 2-ft thick soil cover on physical Cubic yd| 2,150 19.25| $  41,387.50

Page 1 of 2



Cost Estimate - Removal Action Alternative 2A

Matterhorn Mill Site (San Miguel County, Colorado)

Install drainage run-on/run-off drainage controls at

19 . Linear ft 800 23| $ 18,400.00
containment cell

20 |Purchase and plant seed on soil cover acre 0.666 5500 S 3,661.62

21 |Purchase install gate Each 1 1904| $ 1,904.00

Total

$ 158,028.57

Page 2 of 2



Cost Estimate - Removal Action Alternative 2B
Matterhorn Mill Site (San Miguel County, Colorado)

Item Description of Work Units Quantity | Unit Price Total

1 Mobilization/demobilization LS 1 6500 6,500.00
Permits and Plans (Site Safety and Health Plan,

2 LS 1 7200 7,200.00
Stormwater Mgmt Plan, etc.)

3 Temporary |nst|tu.t|on‘al controls t9 restrict acces.s s 1 2500 2.500.00
to work areas during implementation of alternative
Permanent institutional controls to secure the mill

4 building and prevent unauthorized access to the LS 1 1500 1,500.00
inside of the structure.
I d d leading f ill bench t

5 mpro.v.e access road leading from mill bench to Linear ft 1000 10 10,000.00
the tailings areas
Compact tailings within tailings pond with vibrating

6 compactor to densify tailings and mitigate future Squareyd| 3,222 1 3,222.00
settlement
Stabilize mill structure as necessary to avoid

7 impacts during removal of tailings around the LS 1 5000 5,000.00
exterior of the mill building
Remove tailings from around the exterior of the mill .

8 . . Cubic vyd 250 4 1,000.00
building and place on tailings pond
Confirmati ling at settli d and soil

9 onfirma |or.1 samp mgra settling pond and soi sample 10 500 5,000.00
berm following excavation
Excavate tailings at settling pond and place on Cubic

10 o 660 10 6,600.00
tailings pond yd
£ | — | I -

1 x.c.avate soil comprising soil berm and place on Cubic 240 10 2.400.00
tailings pond yds
Confirmation sampling at settling pond and soil

12 ) ) Sample 10 500 5,000.00
berm following excavation
Deliver and place clean fill in settling pond/soil

13 [berm excavations and grade to match natural Cubic vyd 990 19.25 19,057.50
topography

14 Purchase and pla.nt seed on reclaimed surface at acre 0.953 5500 1.388.89
settling pond/soil berm
Purchase and Install physical barrier (nonwoven

15 | urenes physical barrier (nonwov Squareyd| 3,222 3.23 10,407.06
geotextile) on reshaped tailings pond
Deliver and place 2-ft thick soil cover on physical .

16 ) Cubic yd| 2,150 19.25 41,387.50
barrier

17 InstaII. drainage run-on/run-off drainage controls at Linear ft 200 23 18,400.00
containment cell

18 [Purchase and plant seed on soil cover acre 0.666 5500 3,661.62

19 [Purchase install gate Each 1 1904 1,904.00

Total $ 152,128.57

Pagelof1l



Cost Estimate - Removal Action Alternative 3A
Matterhorn Mill Site (San Miguel County, Colorado)

Item Description of Work Units Quantity | Unit Price Total

1 Mobilization/demobilization LS 1 6500 S 6,500.00
Permits and Plans (Site Safety and Health Plan,

2 ! (Si Y LS 1 7200 $  7,200.00
Stormwater Mgmt Plan, etc.)
Temporary institutional controls to restrict access

3 porary institution > Festrl _ LS 1 2500 $  2,500.00
to work areas during implementation of alternative
Permanent institutional controls to secure the mill

4 building and prevent unauthorized access to the LS 1 1500 $ 1,500.00
inside of the structure.
Improved access road leading from mill bench to

5 prov: né ' Linear ft | 1000 10| $ 10,000.00
the tailings areas
Construct access road from tailings area to

6 ructac Hing Linear ft | 400 10| $  4,000.00
repository site

7 Clear and grub repository site acre 0.666 1000| S 665.75
Excavate disposal cell to bedrock (assumes volume .

8 e Cubic yd| 9,360 12 $ 112,320.00
same as the volume of tailings in tailings pond)
Install safety controls as necessary to ensure

9 y o . . y ! LS 1 5000 § 5,000.00
worker safety inside the mill building
Remove mill wastes from inside the mill buildin

10 ve mitw m NSt WRUNAINE — Heipic yd| 150 6/ $  900.00
and place and compact in disposal cell
Stabilize mill structure as necessary to avoid

11 |impacts during removal of tailings around the LS 1 5000 § 5,000.00
exterior of the mill building
Remove tailings from around the exterior of the

1p |"emovetaling ! xrerior Cubic yd| 250 4l $  1,000.00
mill building and place and compact in disposal cell

13 Confirmatior.1 sampling ét settling pond and soil sample 10 s00| $ 500000
berm following excavation

14 Excavate .taili.ngs at tailings pond and place and Cubic yd| 9,360 10| $  93,600.00
compact in disposal cell

15 Ex.c'avate tailings at settling pond and place on Cubic yd 660 10| §  6,600.00
tailings pond

16 Ex.c'avate soil comprising soil berm and place on Cubic yd 240 10| ¢ 2,400.00
tailings pond
Confirmation sampling at tailings pond, settlin

17 . Ping . g P . 8 Sample 25 500 $ 12,500.00
pond and soil berm following excavation

Page 1 of 2



Cost Estimate - Removal Action Alternative 3A

Matterhorn Mill Site (San Miguel County, Colorado)

Deliver and place clean fill in tailings pond, settling

18 |pond/soil berm excavations and grade to match Cubic vyd| 11286 19.25| $§ 217,255.50
natural topography
Purch d plant seed laimed surf t

19 urc. ase andp z?n seed on reclaimed surface a acre 0.918 5500 §  5,050.51
settling pond/soil berm

20 Purchas.e and Install physi.cal barrier (nonwoven Square 3222 3.23| §  10,407.78
geotextile) on reshaped disposal cell yd

21 DeIi\-/er and place 2-ft thick soil cover on physical Cubic yd| 2,150 19.25| §  41,387.50
barrier

27 InstaII' drainage run-on/run-off drainage controls at Linear ft 800 23| $ 18,400.00
containment cell

23 |Purchase and plant seed on soil cover acre 0.666 5500| S 3,661.62

24 |Purchase install gate Each 1 1904| $ 1,904.00

Total $ 574,752.65
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Cost Estimate - Removal Action Alternative 3B
Matterhorn Mill Site (San Miguel County, Colorado)

Item Description of Work Units Quantity | Unit Price Total

1 Mobilization/demobilization LS 1 6500 S 6,500.00
Permits and Plans (Site Safety and Health Plan,

2 ' (S y LS 1 7200| $  7,200.00
Stormwater Mgmt Plan, etc.)
Temporary institutional controls to restrict access

3 porary institution > Festrl _ LS 1 2500 $  2,500.00
to work areas during implementation of alternative
Permanent institutional controls to secure the mill

4 building and prevent unauthorized access to the LS 1 1500 $ 1,500.00
inside of the structure.
Improved access road leading from mill bench to

5 prove ne ! Linear ft | 1000 10| $ 10,000.00
the tailings areas
Construct access road from tailings area to

6 ructac Hine Linear ft | 400 10| $  4,000.00
repository site

7 Clear and grub repository site acre 0.666 1000| S 665.75
Excavate disposal cell to bedrock (assumes volume .

8 e Cubic yd| 9,360 12 $ 112,320.00
same as the volume of tailings in tailings pond)
Stabilize mill structure as necessary to avoid

9 impacts during removal of tailings around the LS 1 5000 § 5,000.00
exterior of the mill building
Remove tailings from around the exterior of the .

10 . e o Cubic vyd 250 4] $  1,000.00
mill building and place and compact in disposal cell
Confirmation sampling at settling pond and soil

11 rmation sampling ¢ ng p ' Sample 10 500 $  5,000.00
berm following excavation
Excavate tailings at tailings pond and place and

1p |Xcavatetaiings at talings p plac Cubic yd| 9,360 10] $ 93,600.00
compact in disposal cell
Excavate tailings at settling pond and place on

13 |eavetetating né P plac Cubic yd| 660 10| § 6,600.00
tailings pond

14 Ex'c‘avate soil comprising soil berm and place on Cubic yd 240 10| §  2,400.00
tailings pond

15 Confirmatior? sampling at t'ailings pon'd, settling sample 5c s00| § 12,500.00
pond and soil berm following excavation
Deliver and place clean fill in tailings pond, settling

16 |pond/soil berm excavations and grade to match Cubic yd| 11286 19.25( $ 217,255.50
natural topography

17 Purchase and pIaTnt seed on reclaimed surface at acre 0.918 ss00| $ 505051
settling pond/soil berm
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Cost Estimate - Removal Action Alternative 3B

Matterhorn Mill Site (San Miguel County, Colorado)

18 Purchas‘e and Install physiFaI barrier (nonwoven Square 3,222 323 ¢ 10,407.78
geotextile) on reshaped disposal cell yd
Deli d place 2-ft thick soil hysical

19 el\./er and place ick soil cover on physica Cubic yd| 2,150 19.25| $  41,387.50
barrier
Install drai - -off drai trols at

20 nsta . rainage run-on/run-off drainage controls a Linear ft 800 23| $  18.400.00
containment cell

21 |Purchase and plant seed on soil cover acre 0.666 5500 $  3,661.62

22 |Purchase install gate Each 1 1904| $ 1,904.00

Total $ 568,852.65
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	Text3: 
	0: Figure 3-1: Mill Waste Sample Locations
	1: 
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