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INTRODUCTION

The U.S. Environmental Protection Agency
(EPA) requests public comment on the
proposed cleanup plan (the remedy)
addressing environmental contamination of
Site-wide surface and ground water, also
known as Operable Unit No. 12 (OU 12) of
the California Gulch National Priority List
Site (NPL Site) located near Leadville,
Colorado (See maps on Pages 2 and 3).

This Proposed Plan summarizes EPA’s and
the State of Colorado’ s reasons for
recommending the proposed remedy and
other cleanup options considered for OU 12.
This Proposed Plan isissued by EPA, the lead
agency for site activities, and the State of
Colorado, the support agency. EPA, in
consultation with the State of Colorado, will
select afinal remedy for OU 12 after
reviewing and considering all information
submitted during the 30-day public comment
period.

EPA, in consultation with the State of
Colorado, may modify the Preferred
Alternative or select another cleanup
alternative presented in this plan based on new
information or public comments. The publicis
encouraged to review and comment on all
cleanup options presented in this Proposed
Plan.

The Proposed Plan summarizes information
that can be found in greater detail in the
Administrative Record File for OU 12. EPA
and the State of Colorado encourage the public
to review these documents to gain amore
comprehensive understanding of the NPL Site
and Superfund activities that have already
been conducted.

Dates to Remember
We want to hear from you!

Public Comment Period:
May 7, 2009 to June 5, 2009 -

EPA will accept written comments on the
proposed plan during the public comment period.
Comment letters must be postmarked or emailed
by June 5, 2009 and should be submitted to:

Stan Christensen, Remedial Project Manager
EPA Region 8

Mail Code 8EPR-SR

1595 Wynkoop Street

Denver, CO 80202-1129

Email: christensen.stanley@epa.gov
Phone: (1-800-227-8917 ext. 312-6694)
Fax: (303) 312-7151

Requests for extension of the comment period
must be made in writing to Stan Christensen and
received by 5:00 p.m. MDT on June 5, 20009.

Public Meeting:
May 20,2009 at 6:30 p. m.

EPA and the State of Colorado will hold a public
meeting to explain the Proposed Plan. Oral and
written comments will aso be accepted at the
meeting. The meeting will be held in the Nationa
Mining Hall of Fame and Museum, 10" Street
entrance, Leadville, CO at 6:30 pm.

¢, Habla Espariol ?

Estareunion serael 20 de Mayo en €l Museo de la
Mineriay es sobre el Propuesta Plan para agua
supeficia y subterranea de todo el sitio de
Leadville, Colorado. Si usted quiere un traductor
durante esta importante reunién, por favor, [lame
gratisa 1.800.227.8917 ext 312-6384.




For moreinformation, seethe
Administrative Record at the following
locations:

Lake County Library

1115 Harrison Avenue

Street, Ste. 300

Leadville, CO 80461

719.486.569

Hours. Mon. — Sun., Cdl for Times

EPA Region 8

1595 Wynkoop Street
Denver, CO 80202-1129
1.800.227.8917 ext. 6473
Hours. Mon. — Fri.

8am.—4p.m.

SITE BACKGROUND

The Siteis comprised of approximately 18
square milesin Lake County, Colorado,
approximately 100 miles southwest of Denver
(See maps on Pages 3 and 4). The NPL Site
includes the towns of Leadville and
Stringtown as well as surrounding areas.

Mining, mineral processing, and smelting
activities in the area have produced gold,
silver, lead and zinc for more than 140 years.
Mining began in the Leadville areain 1859
when prospectors working the channels of
Arkansas River tributaries discovered gold at
the mouth of California Gulch. Wastes
generated during the mining and ore
processing activities (mine waste) contain
metals at levels that pose athreat to human
health and the environment.

The Cdifornia Gulch Site was added to the
NPL in 1983.

In 1994, as part of a Consent Decree
Settlement, EPA divided the NPL Siteinto 11
geographically-based areas, called operable
units (See maps on Page 3 and 4). The
operable units include:

OU1 Yak Tunnd

OU2 MaltaGulch

OU3 D&RG Slag Piles

OU4 Upper California Gulch

OUS5 Smelter/Slag/Mill Sites (Colorado
Zinc Tailing Impoundment); Arkansas
Valley Smelter; and Elgin Smelter,
Grant/Union Smelter, Western Zinc
Smelter and Arkansas Valley South
Hillside Slag Pile (EGWA).

OUG6 Stray Horse Gulch

OU7 Apache Tailings Impoundment
OuU8 Lower CdiforniaGulch

OU9 Residential Populated Areas
OU10 Oregon Gulch.

OU11 Upper Arkansas River Floodplain

Operable Unit No. 12 (OU12) encompasses
the entire Site and was designated to address
Site-wide surface and ground water quality
after response actions to clean up the sources
for surface and ground water contamination
had been implemented at other OUs.

Although OU12 encompasses the entire NPL
Site, a geographic limit was placed on OU12
ground water. Site-wide ground water is
defined as being within 250-feet of the surface
or the depth to bedrock, whichever is less.

Investigation of the NPL Site began in the
mid-1980s and continues today. The results of
Site-wide surface and ground water quality
studies and studies of the health of aquatic
organisms are summarized in the OU12
Remedial Investigation Report. The OU12
Focused Feasibility Study summarized and
compared various types of cleanup methods.
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that might be considered for OU12. These and
other reports may be found in the
Administrative Record file for the California
Gulch Site.

PRIOR RESPONSE ACTIONS

Response actions to address the sources of
contaminants from mine wastes and mine
drainage tunnels to surface and ground water
have been completed in OUs 1, 2, 4, 7, 8, and
10. In the case of OUs 5 and 6, the response
actions are on-going.

Completed response actionsin OUs 3 and 9
were intended to primarily limit contact
between humans and mine wastes or soils
contaminated with mine wastes. Compl eted
and planned response actionsin OU11 are
intended to primarily reduce risksto land
animals and plants. Therefore, the response
actionsin these OUs do not significantly
affect the quality of Site-wide surface and
ground water.

Although not officialy part of the Site, the
Leadville Mine Drainage Tunnel (LMDT) was
also identified as a significant source of
contaminants to the Arkansas River prior to
initiation of water treatment by the United
States Bureau of Reclamation in 1992,

Discharges from OU 1, the Y ak Tunnel, and
LMDT have not been identified as major
contributors to contamination in the Arkansas
River since the beginning of water treatment
at the tunnel portalsin 1992.

The general response actions conducted to
date are summarized below:

Water Treatment — OU1L, OU6

Consolidate, relocate and/or cover mine
wastes — OU2, OU3, OU4, OU5, OU6, OU7,
Ous, OU9, OU10

Storm water diversions — OU4, OU5, OUS6,
OuU7, OU8, OU10.

In-Situ Treatment of soilmine waste —
OuU11.

This Proposed Plan describes the different
options considered for the long-term cleanup
of OU12.

SITE CHARACTERISTICS

Operable Unit 12 encompasses surface and
ground water within the entire Superfund Site.
Site-wide water quality has been affected by
mine wastes that leach chemicals that are toxic
to humans and aquatic animals (examples
include lead and zinc). The mine wastes
include waste rock, mill tailing and some
smelter wastes. The wastes occur in piles
located primarily in non-residential areas.
Some of the wastes originally placed in or
near to stream channels have been washed
down stream.

The major surface water featuresin OU12
include California Gulch, Evans Gulch and the
Arkansas River. Many smaller streams flow
into California Gulch. Ground water occursin
fractured bedrock and overlying sand, gravel
and clay (alluvia ground water). However, the
only ground water considered to be within the
OU12 boundariesislocated in the first 250-
feet of alluvium. Bedrock ground water is not
included in OU12. Alluvia ground water
contamination tends to occur near mine waste
deposits and along the channel of California
Gulch and itstributaries. Most surface water

in the Site is contaminated.

EPA the State, and Responsible Parties have
performed investigations related to OU12.
EPA published the combined results of these
investigations in the OU12 Remedial
Investigation Report. The Report examined
trends in surface and ground water quality at
specific locations in the Site.



Surface and ground water quality trends were
examined over a period of ten years, from
1995 to 2005. Increasing or decreasing
contaminant trends give an indication how
effective the past response actions have been
in controlling leaching from mine wastes.

In California Gulch, near the Arkansas River,
contaminant trends show a steep decrease
from 1995 to 2005. The decreasing trend was
seen when examining the following
measurements:

The highest zinc concentration
measured in the spring. This
concentration decreased 86% from
1995 to 2005.

The average spring zinc concentration.
This concentration decreased 90%
from 1995 to 2005.

The largest amount of zinc (in pounds
per day) that was carried in the spring
by California Gulch. This amount of
zinc decreased 90% from 1995 to
2005.

In the Arkansas River contaminant trends also
showed a steep decline from 1995 to 2005.
The decreasing trend was seen when
examining the following measurements:

The highest zinc concentration
measured in the spring. This
concentration decreased 60% from
1995 to 2005.

These decreasing contaminant trends match up
well with the dates of various mine waste
clean-ups performed throughout the
Superfund Site.

Zinc levelsin ground water aso show
decreasing trends in monitoring wells near
specific mine waste features such as Apache

Tailing and Oregon Gulch Tailing. The
decrease in zinc concentrations in ground
water near these features ranged between 35%
and 90% from 1995 to 2005.

Using contaminant trend information, EPA
identified three locations in the Site that
continue to release the majority of
contaminants to surface and ground water.
These include:

Upper California Gulch
Oregon Gulch
Apache Tailing

Of these, Oregon Gulch and Apache tailings
were determined to have the greatest impact
on water quality in the Arkansas River during
the spring. Although these areas of the Site
continue to contribute contaminants to surface
and ground water, the amount of
contamination they contribute has decreased
from 1995-2005. This trend was also seen
during runoff events since 2005.

Drier than average conditions existed during a
large part of the monitoring period over which
the declining contaminant trends were
observed (1995-2005). Recent years (2006-
2008) had more snow fall than the years 2000-
2005. Sample collection and analysis show
some increase in metal loading to the river but
the overal increase in impacts to the Arkansas
River was small. In addition, work in Oregon
Gulch in 2006 further reduced any adverse
effects of increased precipitation.

Under the proposed remedy for OU12, EPA
and the State will continue to collect data and
monitor long-term contaminant trends.

SCOPE AND ROLE

Response actions have been implemented in
each of the operable units of the NPL Site that



significantly impact Site-wide surface and
ground water quality. There, EPA and the
state of Colorado are proposing the cleanup
plan for OU 12. Prior response actions
targeted source materials such as mine wastes
to achieve improvements in surface and
ground-water quality. Response actions also
protect humans, land animals and plants from
direct contact with contamination presenting a
risk above alevel of concern.

EPA has monitored improvementsin Site-
wide surface and ground-water quality as
source control response actions have been
completed. The clean-up plan for OU12 will
ensure that Site-wide surface and ground
water will not pose ecological or human health
risks above alevel of concern.

SUMMARY OF SITE RISKS

EPA conducted studies to assess potential
impacts to the public health and environment
from mine waste. Thistype of study iscalled a
baseline risk assessment. The EPA has
previously performed baseline risk
assessments for residents, workers and
recreationa visitorsin and around the
community of Leadville. The portions of
these assessments that relate to surface and
ground water are summarized below.

HUMAN HEALTH RISKS

EPA previously concluded that consumption
of ground water from the shallow aquifer
would result in risks to residents above a level
of concern. Ground water contaminants of
concern (COCs) include arsenic, cadmium,
lead, manganese and zinc.

However, the risk assessments concluded that
shallow ground water from the Site is not
currently used for drinking water. Based on
recent data (2001-2005), average
concentration values of dissolved metals have
decreased in two of the three indicator
monitoring wells considered in the risk

assessments. However, average
concentrations are still above alevel of
potential health concern for several metalsin
two of the three indicator wells. On a Site-
wide basis, only cadmium concentrations
remain consistently elevated.

EPA also concluded that consumption of
surface water from California Gulch was
unlikely but that contaminant concentrations
frequently exceed drinking water standards.
Contaminant concentrations in the Arkansas
River are below drinking water standards.
COC’ s for human exposure to surface water
are the same as for groundwater.

In the future, it is possible that water supply
wells might be installed in the contaminated
shallow aquifer. Human health risks for this
scenario will depend upon several factors,
including but not limited to the contaminants,
their concentrations in ground water, and
magnitude and duration of exposure. The
sameistrueif California Gulch surface water
isused for drinking.

ECOLOGICAL RISKS
Aquatic Ecological Risk Assessment

The Aquatic Ecological Risk Assessment
found that mining waste from all areas within
the NPL Site has adversely impacted water
quality in the Arkansas River.

The upper Arkansas River is suitable habitat
for awide range of aquatic life including
insects, worms and several species of fish,
including four species of trout (brown trout,
rainbow trout, cutthroat trout, brook trout) and
two species of sucker (white sucker and long-
nose sucker). The trout population in the
upper Arkansas River is mostly brown trout,
with rainbow trout, cutthroat trout and brook
trout occurring in lower numbers.

Because brown trout is the predominant
speciesin theriver, EPA has focused on this
species. However, current surface water



standards seek to protect some additional
sensitive species. Existing standards along
with biological monitoring data will be used
as part of continuing evaluation of ecological
risks.

In 1995, EPA prepared a baseline aquatic risk
assessment for the Site that provided an
evauation of risksto aquatic life. The 1995
aguatic evaluation employed the Hazard
Quotient (HQ) approach aswell as
observations of animal population and
diversity in order to draw conclusions about
the upper Arkansas River. The HQ approach
describes risks to aquatic organisms posed by
Site contaminants. The chief conclusions were
asfollows:

Based on historic data (before the Y ak
Treatment Plant came onlinein 1992),
Cdifornia Gulch adversely impacted the
upper Arkansas River. Impacts were most
severe near the confluence, and became
less severe with increasing distance
downstream, with effects extending to
several miles below the confluence.

Based on water quality conditions between
1992 and 1994, conditionsin the river
were improved, but discharges of metals
from California Gulch continued to result
in conditions that were of concern,
especially near the confluence. Risks
about two miles downstream from the
confluence appeared to be low.

The chemical in water that yielded the
highest HQ values was zinc, and this
appeared to be the chief reason for
concern. Levelsof cadmium, copper, and
lead occasionally yielded HQ values above
alevel of concern, but weretypically
lower risks than were caused by zinc.

Since the 1995 risk assessment, EPA and the
State of Colorado have worked to collect
additional datato help strengthen and update

the assessment of risksto aquatic lifein the
Arkansas River.

As these new data have become available,
EPA has used the data to update and refine
evaluations of risks to the aquatic ecosystem.

Based on the new data, EPA concluded that
survival of brown trout fry was likely
decreased by historical concentrations of zinc
and cadmium that occurred below California
Gulchinthespring. This, inturn, wasalikely
contributing factor to lower-than-expected fish
population below California Gulch (compared
to above). In recent years, the level of
predicted risk to fish has been decreasing and
the observed number of fish has been
increasing in the Arkansas River below
Cdlifornia Gulch. In 2005, the number of
brown trout was higher in the Arkansas River
below California Gulch than above. Thisis
consistent with the hypothesis that response
actions at the Site have decreased releases to
the Arkansas River. However, additional years
of observation are needed to determine
whether this apparent trend toward recovery is
actually aresult of response actions performed
to date or isrelated to other variables such as
annual precipitation.

REMEDIAL ACTION OBJECTIVES

Remedia Action Objectives provide a general
description of what the cleanup will
accomplish. These objectives are used to
develop the cleanup options (remedial
alternatives) described in the next sections.

Previous human health risk assessments
concluded that contaminants in Site-wide
surface and ground water may pose
unacceptable human health risks should
contaminated Site water be consumed in the
future. Therefore, it is necessary to take
measures to minimize the potential for
humans to consume contaminated Site water.



The Aquatic Baseline Risk Assessment
identified three important indicators of the
health of the aquatic ecosystem, including:

Trout Population Density and Diversity
Prey Base for Trout

Maintenance of Aquatic Community
Relative to Reference Locations

These indicators have been the focus of

aguatic risk assessment at the Site and if found
to be significantly affected, remedial action
may be required. Existing standards along
with biological monitoring data will be used
as part of continuing evaluation of ecological
risks.

Therefore, the Remedia Action Objectives for
OU12 include:

1. Prevent unacceptable exposure of
aquatic organismsin the Arkansas
River to contaminants of concern.

2. Prevent unacceptable human exposure
to contaminants of concern in surface
and groundwater.

Measures of performance will be outlined in
the OU12 ROD and detailed in a monitoring
plan developed as part of the selected remedy
and may include but are not limited to:

Compliance with ARARs.
Calculated HQ at the point(s) of
compliance.

Trout and prey base population
surveys.

SUMMARY OF ALTERNATIVES

EPA in consultation with the State of
Colorado considered arange of alternatives
developed for OU12 that can be grouped into
the following general approaches:

No Action Alternative (required as a
baseline against which the other
aternatives are compared).

No Additional Action Alternative

Storm water management.

Consolidation and capping of mine waste.
Treatment of surface water.

Extraction and treatment of ground water.

One alternative was eliminated during a
preliminary screening step due to difficulty
with implementation. 11 cleanup options (8
for surface water and 3 for ground water) were
analyzed in the Focused Feasibility Study and
described below using the same numbering
scheme. Two additional alternatives (1 for
surface water and 1 for ground water) not
specifically included in the FFS are included
in this proposed plan

Common Elements— except for the No
Action Alternative, to be protective, the
remedy relies on Institutional Controls and
monitoring.

Institutional Controls (1Cs)

Each alternative requires ICs to prevent
unacceptable human exposure to contaminated
surface and ground water and to prevent
disturbance of engineered components of the
selected remedy. The objectives of the ICs are
to:

Minimize the use of or exposure to
Site surface and surficial ground water
as adrinking water source until
drinking water standards are met.
Because Arkansas River water meets
drinking water standards, the ICs will
not apply to the River.



Prevent disturbance of engineered
components of the selected remedy.

Institutional controls may include
environmental covenants on specific
properties, aLake County Ordinance, State
Engineer notice or perhaps combinations of
two or more of these.

All 1C swill be developed in cooperation with
landowners and local government to ensure
that future land uses are consistent with the
selected remedy.

Monitoring

Each Alternative requires along-term surface
and ground water monitoring program to
collect data to assess the effectiveness of the
selected remedy. Monitoring will provide data
to alow assessment of water quality standard
compliance and overall health of the aquatic
ecosystem. Water quality trends revealed by
monitoring datawill help EPA decide if
additional response actions might be
necessary.

ICs and the monitoring program will be
evaluated annually and subjected to Five-Y ear
Reviews by EPA and CDPHE.

An estimated cost is provided for each
alternative. The measure of cost used to
compare the alternatives is the 30-year present
worth cost. Thisisthe amount of money that,
if invested today at a 7% interest rate, would
adequately fund the remedy over 30 years.
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Remedial Alternativesfor Surface Water

Alternative SW1 — No Action

The No-Action Alternative! takes no action
under OU12.

Capital COSt.......coeeveecreeeeeceeeceeeeeee $0
Timeto Implement.................... Immediate
Operation and Maintenance Costs.......... $0
Total COSt...oovvveecececeeeeceee e, $0

Alternative SW1la — No Additional Action

Institutional Controls and monitoring will be
implemented. Assumes that previously
completed source control response actions
completed at Operable Units 1, 2,4, 7, 8, 9,

& 10 will be maintained and the source control
response actions at Operable Units5 & 6 will
be completed and maintained

Capitol CoSt......ovvviviieiiiie i, $5,000
Timeto Implement..................... Immediate
Operation and Maintenance Costs..$1,340,000
Total Costs..........................$1,340,000

Alternative SW2 — Route Yak Treatment
Plant Effluent Below OU5

Y ak Treatment Plant effluent would be piped
to apoint below Operable Unit No. 5 (OU5)
in aburied pipeline. The proposed discharge
location is downstream of most mine waste
deposits. The intent is to minimize the ability
of clean effluent to contact contaminated
alluvium/mine waste, thereby potentially
reducing metal loads delivered by California
Gulch to the Arkansas River.

Capital Cost......ccvvvvvvvinaiinnn $1,528,000
Timeto Implement....................... 1-year
Operation and Maintenance Costs..$3,792,00
Total Cost....oovvvvviiiiiiiennns $5,320,000




Alternative SW3a — Route Leadville Storm
Sewer Discharge Below OU5

Existing Leadville City storm sewers would
be extended to a point below OU5 in aburied
pipeline. The proposed discharge location is
downstream of most mine waste deposits. The
intent is to minimize the ability of clean
surface water to contact contaminated
alluvium/mine waste, thereby potentially
reducing metal loads delivered by California
Gulch to the Arkansas River.

Capital COSt....vvvveveeeee e, $5,304,000
Timeto Implement........................ 1-year
Operation and Maintenance Costs. $4,294,000
Total Cost.......ooevevvevnnnnenn... $9,598,000

Alternative SW3b — Route Yak Treatment
Plant Effluent to New Storm Sewer
Constructed Under Alternative 3a

This aternative combines Alternative SW2
and SW3a and re-routes both Y ak Treatment
Plant effluent and Leadville City storm
drainage to apoint below OUS. Theintent is
to minimize the ability of clean surface water
to contact contaminated alluvium/mine waste,
thereby potentially reducing metal loads
delivered by California Gulch to the Arkansas
River.

Capital CoSt......vvvveveeniiinannn, $5,800,000
Timeto Implement......................... 1-year
Operation and Maintenance Costs..$4,360,000
Total Cost............................$10,160,000

Alternative SW4 — Construct | n-Stream
Detention Facilities

Lined, in-stream detention ponds would be
constructed to capture California Gulch flows
during periods when such flows (and
associated metal load) would be expected to
cause an environmental risk above alevel of
concern in the Arkansas River. Two ponds
would be constructed under this alternative;
just below the capped Apache Tailings and at
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the confluence of Oregon and California
Gulches. The two ponds together would cover
approximately two acres. The ponds would
include automated outlet works to pass
varying flows based on pre-set criteria.

Capital CoSt.....covevrrevieieiseieeeeene $6,858,000
Timeto Implement .........cccccceevvvvervennee. 1-year
Operation and Maintenance Costs.....$4,290,000
Total CoSt.....ccocvveeeeeieecececie e $11,148,000

Alternative SW5 — Relocate California
Gulch/Arkansas River Confluence

California Gulch flows would be diverted into
aburied pipeline and conveyed to the
Arkansas River below Lake Fork Creek. Lake
Fork Creek flows would provide relatively
clean water to dilute contaminants in
Cdlifornia Gulch asit enters the Arkansas
River at the new location. The pipeline would
be sized to convey the 5-year, 24-hour peak
flow (storm plus snow-melt) of 29.2 cubic feet
per minute (cfs). Flows exceeding this amount
would bypass the diversion and continue in
the existing California Gulch channel.

Capita Cost.......ceevviveveeiinnn, $3,746,000
Timeto Implement........................ 1-year
Operation and Maintenance Costs..$4,078,000
Total CoSt...voviiiiiii e, $7,824,000

Alternative SW6 — Consolidate and Cover
Mine Waste Piles

Mine wastes that have the potential to leach
contaminants to surface or ground water
would be consolidated and/or covered. Mine
wastes that have already been reclaimed under
prior response actions are excluded from this
aternative. Theintent is to minimize contact
between mine wastes and precipitation,
thereby reducing the amount of contaminated
runoff and seepage.

For the purpose of developing areasonable
range of costs, two capping methods were



considered as the basis for cost endpoints. The
first method assumes all relevant mine waste
would be consolidated and capped using the
design previously used in OUG6 (synthetic
liner/dolomite cap). The second method
assumes all mine wastes will be graded, top
soiled and vegetated in-place with adjoining
stream channel restoration. The higher of the
two costs is summarized below.

Capital COSt......vvvveeeeeaenn.. $142,014,000
Timeto Implement........................ 2-years
Operation and Maintenance Costs.$3,724,000
Total CoSt....ovvvviiieiinecnennns $145,738,000

The option exists under this alternative to cap
only aportion of those mine waste piles that
have the potential to leach contaminants to
surface and ground water. Assuming the
capping method isidentical to that used
previously in OU6, a unit capital cost of
$46.74 is estimated per cubic yard of mine
waste.

Alternative SW-7 — Site-wide Water
Treatment Facility

A lime lagoon treatment facility would be
constructed in Lower California Gulch
capable of treating the 5-year, 24-hour peak
flow (storm plus snowmelt) of 29.2 cfs. Flows
exceeding this design criterion would by-pass
the treatment facility.

In this treatment scheme, raw water is
conveyed to asystem of lagoons whereit is
treated with lime prior to entering the lagoon
system. The lime forms metal hydroxide
compounds, which settle in the lagoons as
sludge. Periodically, sludge is removed from
the pond for disposal.

Capital Cost.......ovvvvveeniiennnn. $18,386,000
Timeto Implement ...................... 2-years

Operation and Maintenance Costs$14,558,000
Total Cost.......oevvvvevnnnenn.....$32,944,000
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Remedial Alter nativesfor Ground Water

Alternative GW1 — No Action

The No-Action Alternative takes no action
under OU12. However, previously completed
response actions and response actions to be
completed under existing RODs will be
maintained.

Capital COSt......cccevvereireeereieeeececree e $0
Timeto Implement.................... Immediate
Operation and Maintenance Costs.......... $0
Total CoSt...ooovvvvrieieeieere e $0

Alternative GW1a — No Additional Action

Institutional Controls and monitoring will be
implemented. Assumes that previously
completed source control response actions
completed at Operable Units 1, 2,4, 7, 8, 9,

& 10 will be maintained and the source control
response actions at Operable Units5 & 6 will
be completed and maintained.

Capitol CoSt.......cevviiiiiieininn, $5,000

Timeto Implement..................... Immediate
Operation and Maintenance Costs..$1,340,000
Total Costs.........ocevvvvnene..... .$1,340,000

Alternative GW2 — I ntercept and Treat
Contaminated Ground Water at Mouth of
California Gulch

A ground water recovery well array would be
constructed to intercept contaminated alluvial
ground water near the mouth of California
Gulch. Recovered ground water would be
conveyed to the Y ak Treatment Plant. The
intent is to intercept and treat contaminated
ground water that otherwise may discharge to
the Arkansas River. For costing purposes, the
well array is assumed to consist of five wells
discharging atotal of 50 gallons per minute
(gpm). Thisflow is delivered to the treatment



facility viaalift station and pressurized
pipeline.

Capital COSt.....ccveeereeieriesieeie e $2,928,000
Timeto Implement...........ccoooevevennneennn. 1-year
Operation and Maintenance Costs...$27,927,000
Total CoSt...ocvvveecececiceee e $30,855,000

Alternative GW3 — Dewater Capped Apache
and Oregon Gulch Tailing

Underdrains would be installed below the
water table under the Apache and Oregon
Gulch Tailing to lower the water table.
Ground water would be collected and
conveyed to the Y ak Treatment Plant. The
intent is to prevent contaminated groundwater
originating from these capped mine waste
features from migrating towards and
discharging to California Gulch. For costing
purposes, the ground water collection rate is
assumed to be 50 gpm. Thisflow is delivered
to the treatment facility viaalift station and
pressurized pipeline.

Capital COSt.......coceeveeeeecieeceeeeeenie $2,721,000
Timeto Implement..........cccccceveveveeceeseenen. 1-year
Operation and Maintenance Costs...$27,582,000
Total Cost....ccevveveeeeiececeeeeeen $30,303,000

EVALUATION OF ALTERNATIVES

Nine criteria are used to evaluate the different
remedia alternatives individually and against
each other in order to select aremedy. This
section of the Proposed Plan discusses the
performance of each alternative against the
nine criteria, noting how it comparesto the
options under consideration. The nine
evaluation criteria are discussed further on this
page. More detailed analysis of the
alternatives can be found in the Focused
Feasibility Study for OU12.

Overall Protection of Human Health and
the Environment
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All surface and ground water alternatives
except for SW1 and GW1 offer protection of
human health through ICs that would
minimize human contact with Site surface and
ground water.

Each of the action aternatives, except SWla
and GW 13, offer additional protection to the
environment by lowering contaminant
concentrations in the Arkansas River in the
following four ways:

Reducing the amount of contact
between mine waste and surface water
(SW2, 33, 3band 6)

Slowly releasing contaminated surface
water to the Arkansas River (SW4).

Dilution (SW5)

Collection and treatment of
contaminated water (SW7, GW2 and
GW3)

The ability of each action alternative, except
SWilaand GW1a, to lower contaminant
concentrations in the Arkansas River varies.
Also, treatability studies would be required for
several of the alternatives before EPA could
be confident that an improvement would be
achieved.

The level of protection cannot be assessed for
Alternatives SW2, 3a and 3b without
treatability studies. Of the remaining action
aternatives for surface water, the level of
protection is considered to be lowest under
Alternative SW1laand then Alternative SW5
due to the relatively modest improvementsin
Arkansas River water quality expected under
this aternative. Alternatives SW4, 6, and 7 are
expected to result in increasing levels of
protection. The storm water detention
approach under aternative SW4 isaless
reliable method for consistently lowering
contaminant concentration in the Arkansas
River than capping most mine waste (SW6) or
treating flows in California Gulch (SW7).



Of the ground water action alternatives,
Alternative GW?2 is expected to remove less
metal load than GW3. Therefore, Alternative
GWa3 is expected to result in the highest level
of protection.

All remedial action objectives are expected to
be met under any of the action aternatives.

In order to measure the level of protection
achieved under the selected remedy, long-term
monitoring of surface and ground water is
included in each of the remedial aternatives.

NINE EVALUATION CRITERIA FOR
SUPERFUND REMEDIAL ALTERNATIVES

Overall Protection of Human Health and the
Environment determines whether an alternative
eliminates, reduces, or controls threats to public health
and the environment through treatment, engineering
controls, or IC's.

Compliance with Applicable or Relevant and
Appropriate Requirements (ARARS) evaluates
whether the alternative meets federal and state
environmental statutes, regulations, and other
reguirements that pertain to the site, or whether a
waiver isjustified.

Long-Term Effectiveness and Per manence considers
the ability of an alternative to maintain protection of
human health and the environment over time.

Reduction of Toxicity, M obility, or Volume of
Contaminants Through Treatment evaluates an
aternative's use of treatment to reduce the harmful
effects of principal contaminants, their ability to move
in the environment, and the amount of contamination
present.

Short-Term Effectiveness considers the length of time
needed to implement an alternative and the risks the
alternative poses to workers, residents, and the
environment during implementation.

Implementability considers the technical and
administrative feasibility of implementing the
aternative, including factors such as the relative
availability of goods and services.

Cost includes estimated capital and annual operation
and maintenance costs, as well as present worth cost.
Present worth cost is the total cost of an alternative over
time, in terms of today’s dollar value. Feasibility study
cost estimates are expected to be within range of +50 to
—30 percent.
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State Acceptance considers whether the State of
Colorado agrees with EPA’ s analyses and Preferred
Alternative, as described in the Remedial
Investigation/Feasibility Study documents and
Proposed Plan.

Community Acceptance considers whether the local
community agrees with EPA’s analyses and Preferred
Alternative. Comments on the Proposed Plan are an
important indicator of community acceptance.

Compliance with Applicable or Relevant and
Appropriate Requirements (ARAR'’S)

The action aternatives would comply with all
but one of the Applicable or Relevant and
Appropriate Requirements. Attainment of
ground water maximum contaminant levels
(MCLs) are not expected to be achieved under
any alternative in areasonable time frame.

Attainment of surface water quality standards
would not be achieved immediately, but in a
reasonable time frame under al action
aternatives. The more aggressive action
aternatives are likely to attain surface water
guality standards in the shortest time frame.
The most aggressive action alternatives
include SW4, 6 and 7.

As aframe of reference, the No Additional
Action Alternatives for surface and ground
water are expected to result in compliance
with surface water quality standards within
30-years. This estimate is based on projecting
current water quality trends into the future.
Actual methods for assessing compliance
(data types, sample station locations and
sampl e frequency) have not yet been
established and so this projection is subject to
these uncertainties. Methods for assessing
compliance will be established in amonitoring
plan to be developed under the selected
alternative.




Long-Term Effectiveness

The aternative involving waste capping
(SW6) has the highest level of permanence.
All of the other action alternatives involve
engineered remedies that require more
intensive operation and mai ntenance.

All action aternatives include ICsto provide
protection of human health. Therefore, al
alternatives offer an equal level of certainty
that the remedy will be successful in achieving
protection of human health.

The degree of certainty that environmental
protection will be achieved is similar across
all action alternatives.

As previously discussed, the relative time
frame to achieve complete environmental
protection under SW2, 3aand 3b cannot be
determined without treatability studies. Of the
remaining action alternatives, the time frame
to achieve complete environmental protection
islongest under Alternative SW5 due to the
relatively modest expected improvementsin
Arkansas River water quality. Alternatives
SW4, 6, and 7 are expected to result in
decreasing time frames to achieve
environmental protection.

Residual risks are associated with untreated
wastes and treatment residuals (e.g. water
treatment plant sludge). Alternatives SW1a, 2,
3a, 3b, 4, 5, and 6 and GW1ado not rely on
treating Site wastes. Therefore, they all result
in equal levels of residual risk. Alternatives
SW7, GW2 and GW3 involve treating
contaminated water resulting in the generation
of treatment residuals. Although such wastes
might pose arisk if not properly disposed.
These aternatives include disposal in an
approved facility.

Reduction in Toxicity, Mobility or Volume
through Treatment

Treatment of waste (surface or ground water)
occurs only under Alternative SW7, GW2 and
GWa.
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Treatment of Site water would reduce waste
toxicity and mobility by converting
contaminants dissolved in water into solid
compounds to be disposed in a controlled
landfill. The creation of solid waste would
result in an increase in waste volume.

Short-Term Effectiveness

Alternative SW6 isthe only alternative that
involves the disturbance of significant
guantities of mine waste. Therefore, thisisthe
only aternative that may pose short-term risks
to the community or workers from exposure to
mine wastes and fugitive dust However, most
mine wastes to be disturbed under this
aternative are not in populated areas. Cultura
impacts would be significant as all remaining
mine waste features would be disturbed or
destroyed.

For most alternatives, remedial action
objectives would be achieved at the
conclusion of remedial construction and upon
implementation of 1Cs. Full protection would
be achieved severa years after
implementation of Alternatives SW6 and
GW2.

I mplementability

All of the alternatives are technically
implementable.

The alternatives involving asimple pipeline to
convey treated (SW2) or untreated water
(SW3a, SW3b and SW5) would be the easiest
to implement as they require smple
construction techniques and minimal

mai ntenance.

Alternative SW4 would be more difficult to
implement given the land requirements for a
large detention pond as well as the necessity



to operate and maintain it in perpetuity. In
addition, a slope stability study would be
required to support design of the detention
pond liner system on steep slopes before
implementability could be fully assessed.

Alternatives SW7, GW2 and GW3 dl involve
the perpetual operation of water treatment
facilities. Therefore, they would also be
relatively difficult to implement.

Alternative SW6 includes actions that have
been attempted in the past but have involved a
level of disturbance to cultural resources that
has been unacceptable to the local community

IC implementation of environmental
covenants and County ordinances will require
cooperation with local government and private
landowners, and working through issues
associated with ICs can be administratively
complex. Therefore administrative
implementability of those ICsis uncertain.
Implementation of the State Engineer
notification 1C has occurred at other
Superfund sites in Colorado and therefore
should be easy to implement at this Site.

Cost

The costs for surface water alternatives
increase in the following order: SW1, SW1a,
SW5, SW3a, SW3b, SW4, SW7 and SW6.
The costs for ground water alternatives
increase in the following order: GW1, GW1a,
GW3 and GW2.

State Acceptance

The state of Colorado supports the Preferred
Alternative provided that EPA evaluates all
representative water quality and ecological
datain the context of determining remedy
effectiveness during the five-year review
process. Thisreview will include evaluations
of water quality trends as they relate to

16

compliance with ARARs and protection of
human health and the environment. In the
event that long-term trends show ongoing
improvements that are reasonably expected to
meet surface water standards, the preferred
aternative is and will continue to be justified.
If, however, long-term water quality
improvements are not realized and surface
water standards or biological criteria are not
achieved, then afocused remedial alternative
should be selected and implemented to
accelerate water quality improvements.

Community Acceptance

Community acceptance of the Preferred
Alternative will be evaluated after the public
comment period ends and will be described in
the Record of Decision for OU12.

Preferred Alternative

Alternative SW1a— No Additional Action
with ICsand Long-Term Monitoring

Alternative GW1a — No Additional Action
with I Cs, and Long-Term Monitoring, and
Technical I mpracticability waiver for
drinking water maximum contaminant limits
(MCLs) for selected metals.

The Preferred Alternative for Site-wide
surface and ground water is No Additiona
Action (no additional active remediation).
This assumes that previously completed
source control response actions completed at
Operable Units 1, 2, 4,7, 8,9, & 10 will be
maintained and the source control response
actions at Operable Units5 & 6 will be
completed and maintained. SWlaand GW1la
are the no additional action alternatives with
ICs, monitoring, and Technical
Impracticability (T1) waiver for groundwater
added on.



Although SW1laand GW1lawere not formally
evauated in the Feasibility Study it was
recognized any aternative would require an
institutional control to prevent human
consumption of surface water, mostly in
Cdlifornia, Stray Horse, and Oregon Gulches,
even if no further active remedial action were
to take place. Monitoring will be required to
ensure that the remedy remains protective.

IC swill beimplemented to restrict the use of
surface and ground water. Thiswill minimize
the likelihood of adverse human health effects
from the consumption of contaminated site
water. Because Arkansas River water meets
drinking water standards, the ICswill not
apply to the River. This component of the
remedy will offer protection to human health
regardless of the size and frequency of future
precipitation events.

Additionally, EPA has concluded that it is
unlikely that drinking water MCLswill be
met in the shallow aquifer of California, Stray
Horse, and Oregon Gulches, aswell as areas
near fluvia deposits on the Arkansas River
flood plain in Operable Unit 11. This
conclusion is based on the fact that large
excavation of waste left in place (i.e., waste
rock and/or tailing piles) would be excessively
expensive in relation to the benefit received
from meeting the MCLs. The aquifer in
question is not currently used for drinking
water.

Additional analysis and rationale for the Tl
waiver will be included in the Record of
Decision.

EPA has concluded that drier than average
conditions have existed during alarge part of
the monitoring period over which the
declining contaminant trends and increasing
trout populations were observed. Therefore,
EPA and the State will continue to monitor
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water quality and the health of aquatic
organisms under the preferred remedy.

Should conditions develop that call into
guestion the ecological protectiveness of the
OU12 remedy, EPA and the State would
consider implementing one of the other
alternatives described in this Proposed Plan, in
whole or in part or evaluate additional
alternatives. Such conditions might include a
declining trout population in the Arkansas
River (when compared with conditions above
Cadlifornia Gulch) or other measures of the
health of the aquatic ecosystem.

Because the Preferred Alternative will result
in hazardous substances, pollutants, or
contaminants remaining on site above health-
based levels that allow for unlimited use and
unrestricted exposure, areview will be
conducted within five years after initiation of
remedial action to ensure that the remedy is
protective of human health and the
environment. Long-term monitoring data will
be reviewed asit is acquired and in the formal
five year reviews. If EPA and the State
determine the remedy is not protective, a
different remedy would be developed and
implemented.

It is expected that long-term monitoring will
show that surface and ground water quality
continues to improve. Stabilization of recently
completed remedies as well as the upcoming
completion of the OU5 remedy is expected to
further reduce leaching of contaminantsto
Site water.

Based on the information currently available,
EPA and the State of Colorado believe the
Preferred Alternative meets the threshold
criteriaand provides the best balance of
tradeoffs among the other alternatives with
respect to the balancing and modifying
criteria. The EPA expectsthe Preferred



Alternative to satisfy the following statutory
requirements of CERCLA 8§121(b): (1) be
protective of human health and the
environment; (2) comply with ARARs (or
justify awaiver); (3) be cost-effective; (4)
utilize permanent solutions and alternative
treatment technol ogies or resource recovery
technol ogies to the maximum extent
practicable; and (5) satisfy the preference for
treatment as a principa element, or explain
why the preference for treatment will not be
met.

The Preferred Alternative may changein
response to public comment or new
information. For this reason, EPA and the
State of Colorado encourage the public to
review and comment on al the alternatives
presented in this Proposed Plan.

The 30-year net present value of the Preferred
Alternative is $2,677,000. This cost includes
monitoring of surface water, ground water and
aquatic organisms aswell as 5-Y ear Reviews
of the OU12 remedy.

COMMUNITY PARTICIPATION

EPA and the State of Colorado provide
information regarding the cleanup of OU12 to
the public through public meetings, the
Administrative Record for the site, and
through announcements in the Leadville
Herald Democrat. EPA and the State of
Colorado encourage the public to gain amore
comprehensive understanding of OU12 and
the Superfund activities that have been
conducted at the site.

EPA will accept written comments on the
proposed plan during the public comment
period. Comment letters must be postmarked
or e-mailed by closing June 5, 2009 to Stan
Christensen, Remedia Project Manger—see
contact information on Page 1 of this
Proposed Plan.
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EPA and the State of Colorado will hold a
public meeting on May 20, 2009 to explain the
Proposed Plan. Oral and written comments
will be accepted at the meeting. The location
of the meeting is at the National Mining Hall
of Fame and Museum, 10" Street entrance,
Leadville, Colorado at 6:30PM.

The Administrative Record is available at the
Lake County Library, 1115 Harrison Avenue;
at the library at the Colorado Mountain
College.



USE THISSPACE TO WRITE YOUR COMMENTS

Y our input on the Proposed Plan for the OU12 site isimportant to EPA and the State
of Colorado. Comments provided by the public are valuable in helping select afinal
cleanup remedy for the site.

Y ou may use the space below to write your comments, then fold and mail this page. Comments must be
postmarked by 5:00 p.m. MDT on June 5, 2009. If you have any questions about the comment period,
please contact Peggy Linn at 303.312.6622 or Stan Christensen at 303.312.6694 or use EPA’s toll-free
number at 1.800.227.8917. Y ou may also contact Warren Smith with the State at 303-692-3373.
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Name:

Address;

City, State, Zip:
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EPA Region 8
1595 Wynkoop Street, Mail Code 8EPR-SR
Denver, CO 80202-1129
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For further information on the California Gulch Superfund site, please

contact:
Stan Christensen Peggy Linn
Remedial Project Manager Community Involvement Coordinator
Mail code 8EPR-SR Mail code 80C
1.800.227.8917 ext. 6694 1.800.227.8917 ext. 6622
303-312-7151 (Fax) 303.312-7151 (Fax)
christensen.stanley@epa.gov [inn.peggy @epa.gov

US Environmental Protection Agency, Reg. 8
1595 Wynkoop Street

Denver, CO 80202-1129

Doug Jamison Warren Smith
Project Manager Community Involvement Coordinator
303.692.3404 303.692.3373

Colorado Dept. of Public Health & Environment
Remedia Programs Section — Superfund
4300 Cherry Creek Drive South

Denver, CO 80222-1530

&
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