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RECORD CF DECI SI ON

UPPER CALI FORNI A GULCH OPERABLE UNIT 4
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The U.S. Environnmental Protection Agency (EPA), with the concurrence of the Col orado Department of Public
Heal th and Environment (CDPHE), presents this Record of Decision (ROD) for the Upper California Culch
Qperable Unit 4 (OUM4) of the California Qulch Superfund Site in Leadville, Colorado. The ROD is based on
the Administrative Record for QU4, including the Renedial Investigation/Feasibility Study (RI/FS), the
Proposed Pl an, the public comments received, including those fromthe potentially responsible parties
(PRPs), and EPA responses.

The ROD presents a brief summary of the RI/FS, actual and potential risks to human health and the
environnent, and the Sel ected Renedy. EPA foll owed the Conprehensive Environnmental Response,
Conmpensation, and Liability Act, as amended, the National Contingency Plan (NCP), and appropriate
gui dance in preparation of the ROD. The three purposes of the ROD are to:

1. Certify that the remedy sel ection process was carried out in accordance with the requirenments of the
Conpr ehensi ve Envi ronmental Response, Conpensation, and Liability Act, 42 U S C. 9601 et seq., as
anmended by the Superfund Anendrnents and Reaut horization Act (collectively, CERCLA), and, to the
extent practicable, the National Contingency Plan (NCP);

2. CQutline the engineering conponents and renedi ati on requirements of the Sel ected Renedy; and

3. Provide the public with a consolidated source of information about the history, characteristics, and
ri sk posed by the conditions of OM4, as well as a summary of the cleanup alternatives considered,
their evaluation, the rational e behind the Sel ected Remedy, and the agencies' consideration of, and
responses to, the comments received.

The ROD is organi zed into three distinct sections:

1. The Declaration section functions as an abstract for the key information contained in the ROD and is
the section of the ROD signed by the EPA Regional Adm nistrator and the CDPHE Director.

2. The Decision Summary section provides an overview of the QU4 characteristics, the alternatives
eval uated, and the anal ysis of those options. The Decision Sunmary also identifies the Sel ected
Renedy and expl ains how the renedy fulfills statutory requirenents; and

The Responsi veness Summary section addresses public comments received on the Proposed Plan, the RI/FS,
and other infornmation in the Adm nistrative Record.



DECLARATI ON
SI TE NAME AND LOCATI ON

Upper California Qulch Qperable Unit 4
California @il ch Superfund Site
Leadvill e, Col orado

STATEMENT OF BASI S AND PURPGCSE

Thi s deci si on docunent presents the Sel ected Renedies for waste rock and fluvial tailing material for QM
within the California @l ch Superfund Site in Leadville, Colorado. EPA wth the concurrence of CDPHE,
sel ected the remedi es in accordance with CERCLA and the NCP.

This decision is based on the Adm nistrative Record for QM4 within the California @il ch Superfund Site.
The Administrative Record (on microfilm and copies of key docunents are available for review at the Lake
County Public Library, located at 1115 Harri son Avenue in Leadville, Colorado, and at the Col orado
Mountain Col | ege Library, in Leadville, Colorado. The conplete Adninistrative Record nay al so be revi ewed
at the EPA Superfund Record Center, located at 999 18th Street, 5th Floor, North Terrace, in Denver,

Col or ado.

The State of Col orado concurs with the Sel ected Renedi es, as indicated by concurrence letter.
ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances at and from QU4, if not addressed by inplenenting
the response action selected in this ROD, may present an inmminent and substantial endangernent to public
health, welfare, or the environment.

DESCRI PTI ON OF THE SELECTED REMEDY

The Sel ected Renedies for the waste rock and fluvial tailing naterial is the third response action to be
taken at QM of the California Qulch Superfund Site. Two Engi neering Eval uati on/ Cost Anal yses (EE CAs)
(TerraMatrix/SM, 1995a and 1996a) were performed to identify renoval actions for the waste rock
contained within the Garibal di and the Upper Wiites Qulch mne areas. An Action Menorandum was issued by
t he EPA on August 4, 1995, which selected the renoval actions for the Garibaldi Mne area (EPA 1995a).
On July 19, 1996, the EPA issued an Action Menorandum which sel ected the renoval actions for the Agwalt
Mne site (EPA, 1996a). |nplenentation of the Renbval Action for Garibaldi Mne site was initiated during
the fall of 1995, and included a portal collection systemfor the collapsed Gari baldi Mne portal,
approximately 1,960 |inear feet of concrete-lined channel, and two groundwater interception trenches
constructed to intercept and divert surface and groundwater flow around the Garibaldi waste rock pile.
Simlarly, the Removal Action conducted for the Agwalt Mne site in the fall of 1996 included a portal
coll ection systemfor the collapsed Agwalt M ne portal and approxi mately 1,000 |inear feet of
concrete-lined channels to intercept and divert surface water runon and portal flow away fromthe Agwalt
waste rock pile. The two renoval actions (Garibaldi and Agwalt) are consistent with the Sel ected Remedi es
for the waste rock and fluvial tailing material which are described bel ow.

The Final Focused Feasibility Study for Upper California GQulch Operable Unit 4 (TerraMatri x/SM, 1998)
eval uated and screened remedial alternatives retained in the Site-Wde Screening Feasibility Study (EPA
1993) for the waste rock and fluvial tailing material within QU. The Focused Feasibility Study (FFS)
used a conparative analysis to evaluate alternatives for the waste rock (Garibal di Sub-basin, Printer
Grl, Nugget Qulch, AY-Mnnie, Iron HIl and California GQulch) and Fluvial Tailing Site 4 and identified
t he advant ages and di sadvant ages of each.

For the Garibal di Sub-basin Waste Rock, EPA has selected Alternative 2: Diversion of Surface Water and
Sel ected Renoval as the preferred alternative. D version ditches would be constructed to reduce surface
water runon to the UCG 109A (MDermth) waste rock pile and reduce | eaching and erosional rel eases
associated with surface flow. The streamchannel wll be reconstructed around UCG 109A

For the Printer Grl Waste Rock, EPA has selected Alternative 4: Waste Rock Renpval as the preferred
alternative. The | owernost portion of the waste rock woul d be excavated and consol i dated onto waste rock
pile UCG 71 (Col orado No. 2). The remaining disturbed areas will be regraded to increase stability and
pronmote non-erosive runoff. Two diversion ditches woul d be constructed to control surface water runon to
the regraded disturbed areas.



For the waste rock within Nugget Qulch, EPA has selected Alternative 4: D version Dtches, Consolidation,
and Cover as the preferred alternative. Waste rock piles UCG 74 (Rubie), UCG 76 (Adirondack), UCG 77
(Col orado No. 2 east), and UCG 85 (North M ke) woul d be excavated and consol i dated onto waste rock pile
UCG 71 (Col orado No. 2). UCG 71 woul d be regraded and a sinple cover placed over the consolidated
material. The surface material will be revegetated or have rock placed upon it. D sturbed areas which
were cleared of waste rock would be terraced, soils amended and revegetated. Diversion ditches would be
constructed to control surface water runon.

For the AY-M nnie Waste Rock, EPA has selected Alternative 4. Diversion Ditches and Road Rel ocation as
the preferred alternative. D version ditches woul d be constructed to reduce surface water runon to the
AY-M nni e waste rock pile and reduce | eaching and erosional rel eases associated with surface flow Lake
County Road 2 will be realigned to provide area for construction of a sediment pond and further add
protection fromstability failures of the tinber cribbing without destroying the mning heritage and
cultural resources of this mning area.

For the waste rock west of Iron Hll, EPA has selected Alternative 3: Regrade and Cover as the preferred
alternative. Waste rock pile UCG 12 (Mab) Castle Viewwill be regraded. A sinple cover will be placed on
UCG 12 along with revegetation of the surrounding disturbed areas. The surface material will be
revegetated or have rock placed upon it. Inplenentation of this alternative will nminimze infiltration at
UCG 12, reduce | eaching, increase stability of the regraded waste rock and pronote non-erosive runoff
fromthe regraded waste rock pile surfaces.

For the waste rock within California @l ch, EPA has selected Alternative 2: Stream Channel Reconstruction
as the preferred alternative. The upper California Qulch streamchannel woul d be reconstructed and
stabilized. Inplenentation of this alternative would stabilize the streamchannel for the 500-year flood
event and reduce contact of waste rock with surface flows in upper California @ulch, mnimzing | eaching
and erosional releases associated with surface flow

For the fluvial tailing within Fluvial Tailing Site 4, EPA has sel ected Alternative 5. Channel
Reconstruction, Revegetation, Sediment Dans, Wtlands and Sel ected Surface Material Renoval as the
preferred alternative. The upper California Qulch streamchannel woul d be reconstructed and channel spoil
material and selected fluvial tailings areas woul d be regraded and renoved (if necessary). Eight sedinent
dans and approximately 1.5 acres of wetlands woul d be constructed al ong the channel. |nplenentation of
this alternative would stabilize the site to convey the 500-year flood event, reduce contact of surface
water with fluvial tailings, pronbte non-erosive flow, and m nimze | eaching.

The Sel ected Renedies are protective of human heal th and the environment through the foll ow ng:

1. The covers will elimnate airborne transport of waste rock particles and limt the potential for
contact of precipitation and surface water with waste material ;

2. Ponding of water on the tailings surface will be mnimzed through sel ected regardi ng and
reveget ation.

3. Infiltration through the waste rock piles will be greatly reduced due to the runon controls and
engi neered covers;

4. FErosion and transport of tailings and waste rock will be elimnated or reduced by diversion ditches
and reconstructed channel s;

5. Stability of the side slopes will be increased by regrading to flatten existing slopes prior to
constructing the covers.

STATUTORY DETERM NATI ONS

The Sel ected Renedi es are protective of human health and the environnment, conply with federal and state
requirenents that are legally applicable or relevant and appropriate to the renedial action, and are cost
effective. Gven the type of waste present at this site, these renedi es use permanent solutions (e.g.,

di version ditches) to the nmaxi numextent practicable and satisfy the preference for remedi es that reduce
toxicity, mobility, or volunme as a principal element. Because these renedies may result in hazardous
substances renmai ning on site above health-based levels, a revieww || be conducted within five years
after commencenent of renedial action to ensure that these renedies continue to provide adequate
protection of human health and the environnent. These remedies are acceptable to both the State of

Col orado and the community of Leadville.

<I M5 SRC 98077A>
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1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

Upper California Qulch Operable Unit 4 (OUW)
California @ulch Superfund Site
Leadvil l e, Col orado

The California @il ch Superfund Site is |located in Lake County, Colorado, in the upper Arkansas R ver

basi n, approxinmately 100 miles sout hwest of Denver (see Figure 1). The Site enconpasses approxi mately
16.5 square mles and includes the towns of Leadville and Stringtown, a portion of the Leadville Hstoric
Mning District, and the portion of the Arkansas River fromits confluence with California Qulch
downstreamto the Lake Fork Creek confluence. Upper California Quich is a V-shaped valley with an
intermttent streamthat flows in a westerly direction. California @Qulch extends about 7.8 niles fromits
headwat ers, at an el evation of about 11,300 feet above nean sea |evel (AVBL), to the confluence with the
Arkansas River, at an elevation of about 9,500 feet AVMSL. Several sub-basins drain into upper California
@l ch, including Wites Qulch gaid Nugget Qulch. The California Qulch Superfund Site has been organized
into 12 operable units. Figure 2 shows the Site boundaries and the |location of QM4 within the California
@il ch Superfund Site.

QU covers an area of approximately 2.4 square mles and contains waste rock piles and fluvial tailing
and is divided into six sub-basins, as shown in Figure 3. Resurrection Mning Conpany (Resurrection)
identified 131 waste rock piles within QU (SM/TerraMatrix, 1994a). Screening reduced the total nunber
of waste rock piles to 22 piles based on |ocation, geochem stry, remote sensing data, water quality, and
physi cal characteristics. The total volunme of waste rock included in 22 piles identified in the screening
process is approximately 431,000 cubic yards inpacting a total area of approximately 28.3 acres.

Suppl enental evaluation indicated that two piles were not significant. Consequently, 20 piles were

eval uat ed.

The deposition of fluvial tailings along upper California Culch is neither uniformnor continuous and the
site appears to be divided into several distinct pockets. Fluvial Tailing Site 4 extends for a distance
of approximately 1.5 mles along upper California Qulch, fromslightly upstream of the Yak Tunnel portal
to the upstreamend of the Printer Boy Mne area. In general, the site covers a total area of
approximately 10 acres with the fluvial tailings material extending 20 to 100 feet across the valley
floor. The estimated volunme of fluvial tailings is 102,000 cubic yards.

The sources of metal contamination within QM identified in the Work Area Managenent Pl an(WAMP), which is
an appendi x to the Consent Decree (CD), include the follow ng mne waste rock piles and fluvial tailings
materi al :

. Waste rock near the Garibaldi mne which may contribute to surface water and sedi ment
cont am nati on;

. Waste rock in Upper Whites Qulch which nay contribute to surface water and sedi nent
cont am nat i on;

. Waste rock and fluvial tailings near the AY-Mnnie and Printer Boy mining area which nay
contribute to surface water and sedi nent contam nati on;

. Waste rock piles at North Moyer/North M ke which may contribute to surface water and
sedi rent contam nation; and

. M ne waste rock piles |located near the Mnnie punp shaft extending into California Qulch
whi ch may contribute to stream sedi ment contam nati on.

Lake County is relatively snmall (380 square miles) and is predonminately rural, with a 1990 popul ati on of
6,007 (U.S. Department of Commerce, 1990). About half of this population resides within the Gty of
Leadvill e. The popul ation of Lake County has fluctuated with the nmining industry. The popul ation
increased to about 9,000 between 1960 and 1981 and then declined throughout the 1980's. About two-thirds
of the land in Lake County is federally owned and is either part of San |sabel National Forest or managed
by the Bureau of Land Managenment. QUM is primarily privately owned with |and surrounding and within
California Qulch predom nately dedicated to mning, commercial, and residential uses (TerraMatrix/SM,
1998).

County Road 2 parallels the Upper California Culch drainage channel for approximately 1.5 mles fromthe
catchnent outlet to the road sw tchback that clinbs to the topographic divide separating California and
lowa Qul ches. Several dirt roads extend from County Road 2 to historic mne sites within OM4. These
access roads are generally utilized by residents and tourists during the sumrer and fall nonths.



The climate of Lake County is sem-arid continental, characterized by long, cold winters and short, cool
summers. The average annual maxi numtenperature in the Leadville area is 50.5 degrees Fahrenheit and the
average annual mnimumtenperature is 21.9 degrees Fahrenheit, with an annual mean tenperature of 36.2
degrees Fahrenheit. The annual clinmatol ogical normal precipitation for Leadville is 18.48 inches.
Prevailing winds in the Leadville are largely fromthe west-northwest and to a | esser extent to the
northeast, with wind speeds typically ranging fromO to 20 miles per hour (nph). Popul ated areas of
Leadvill e are predom nantly upwi nd of QU4 (TerraMatrix/SM, 1998).

2.0 H STORY AND ENFORCEMENT ACTI VI TI ES

The California @il ch Superfund Site is located in the highly mneralized Colorado Mneral Belt of the
Rocky Mountains. Mning, mneral processing, and snmelting activities have produced gold, silver, |ead,
and zinc for nore than 130 years in the Leadville area. Mning and its related industries continue to be
a source of incone for both Leadville and Lake County. The Leadville Hi storic Mning District includes an
ext ensi ve network of underground nmine workings in a nmineralized area of approximately 8 square miles

| ocated around Breece Hill. Mning in the Dstrict began in 1860, when placer gold was discovered in
California @ulch. As the placer deposits were exhausted, underground workings becane the principle nethod
for renoving gold, silver, lead, and zinc ore. As these nmines were devel oped, waste rock was excavated
along with the ore and placed near the nine entrances. Oe was crushed and separated into netallic
concentrates at mlls, with mll tailings generally slurried into tailings inpoundments.

The California Qulch Site was placed on the National Priorities List (NPL) in 1983, under the authority
of the Conprehensive Environmental Response, Conpensation, and Liability Act (CERCLA) of 1980. The Site
was placed on the NPL because of concerns about the inpact of mne drainage on surface waters in the
California @ulch and the inpact of heavy netals loading in the Arkansas River. Several subsequent

i nvestigati ons have been conducted within the California @il ch Superfund Site that have addressed Upper
California Qulch (OQWM).

Resurrection entered into a Consent Decree (CD)(USDC, 1994) with the United States, the State of Col orado
(State), and other potentially responsible parties (PRPs) at the California Qulch Site on May 4, 1994. In
the CD, Resurrection agreed to performcertain renediation work in three operable units (OQUWM4, OU8, and
QU10). The Wrk Area Managenment Plan (WAMP), included as Appendix D to the CD (USDC, 1994), defines the
scope of work to be performed by Resurrection.

Engi neering Science, Inc. (ESI) prepared the Yak Tunnel/California @l ch Renedial Investigation (ESI,
1986) for the State. This Rl evaluated the human health and environmental inpacts due to historic mning
activities. Waste rock piles were selected for sanpling based upon their potential to inpact surface

wat er systems. Waste rock and fluvial tailing material sanples (fromO to 6 inches) were collected at 14
sites in QM. Waste rock and/or tailing sanples were collected in the Iron H Il drainage, at the
Garibaldi, Agwalt, Printer Grl, and AY-Mnnie mne sites, and along Fluvial Tailing Site 4.

In 1986 and 1987, EPA conducted additional R investigations within California @Qulch and prepared the
Draft Phase Il Renedial |nvestigation Technical Menorandum 1986-1987 (Phase Il R)(EPA, 1989a). The Phase
Il R evaluated mine-related wastes and surface water and groundwater quality to further characterize
contam nant sources at the California Qulch Site. EPA sanpled two locations in QM during the Phase I

Rl . These locations were associated with the Printer Grl and the AY-Mnnie mne sites.

Water, Waste, and Land, Inc. (WAL) conducted a hydrol ogic investigation of the California @ulch drai nage
for Resurrection in 1989 and prepared the California Gulch Hydrol ogic Investigation, Leadville, Colorado
(WAL, 1990). The study included surface water, groundwater, and sedi nent sanpling; |aboratory analysis of
sanpl es; and an inventory of mine and mneral waste. The prinmary objectives of the investigation were to
characterize the surface and groundwater quality and flow patterns, and to identify sources of
contaminant loading in California Qulch. Approximately 11 surface water sanples were collected al ong
Upper California Qulch and its tributary drai nages (Nugget Gl ch and Wites Qulch). Goundwater was
sanpled in the spring and fall of 1989 at nonitoring wells previously installed by the EPAin the fall of
1984.

Wodwar d- d yde Consultants (WCC) conducted a site-wi de surface water Rl for Asarco, Inc. in 1991 and
1992. The Final -Surface Water Renedi al Investigation Report (Surface Water R ) (Gol der, 1996a) descri bes
the results of the investigation. The study involved surface water and sedi nent sanpling in the Arkansas
River and its tributaries, including California @Qlch. The Upper California Qulch basin was sanpl ed at
one site (CG1), located i medi ately upstream of the Yak Tunnel portal.

WCC conducted a Hydrogeologic Rl at the California GQulch Site for Asarco, Inc. fromthe fall of 1991
through the winter of 1992. The Final - Hydr ogeol ogi c Remedi al | nvestigation Report (Hydrogeol ogic
RI) (Col der, 1996b) describes the results of the investigation. The study included well and pi ezoneter



installation and nonitoring, and groundwater sanpling and anal ysis. (ojectives of the study were to
investigate groundwater quality and flow directions, evaluate potential inpacts to water users and
surface water receptors, and to characterize background groundwater quality. Four monitoring well sites
(one alluvial and three bedrock nonitoring wells), two mine portals, and three springs were sanpled in
Upper California Gl ch.

WCC conducted a renedial investigation of the five major tailing inmpoundrments and seven fluvial tailing
deposits at the California GQulch Site for Asarco, Inc. in the fall of 1991. The Final-Tailings D sposal
Area Renedial Investigation Report (Tailings RI) was issued in 1994 (WCC, 1994a). The primary objectives
of the investigation were to characterize the physical nature of the tailing materials and to eval uate
the tailing's potential inpacts on surface and groundwater. The Tailings R included an eval uati on of
Fluvial Tailing Site 4 within Upper California @il ch. Five boreholes were drilled and sanpl ed, and 10
surface sanples were collected along the reach of Upper California Qulch extending fromthe Printer Boy
mning area to the Yak Tunnel portal. The 10 surface sanples were conposited into a single sanple for

| aboratory anal ysis. Surface water sanples were also collected in conjunction with the Tailings R .

SM and TerraMatrix conducted a field reconnai ssance survey of waste rock piles in the Upper California
@l ch basin on behal f of Resurrection during August 1993. The Draft Final-Field Reconnai ssance Survey of
M ne Waste Piles Located Wthin the Upper California Qulch Drainage was issued in 1994 (SM/TerraMatri X,
1994a). The investigation identified 131 individual waste rock piles within the Upper California Cul ch
basin. The survey included a field reconnai ssance of the waste rock piles to docunent the physical,

geogr aphi cal, mineral ogi cal, vegetative, and potential contam nant rel ease characteristics of each waste
rock pile. As part of the reconnai ssance survey, an identification systemwas created to | abel each waste
rock pile with a unique identification nunber (e.g. UCG#). Each pile was sequentially nunbered from1l to
131, beginning at the western edge of the operable unit.

Each waste rock pile was ranked for two criteria: 1) potential physical instability which nay expose or
spread materials, and 2) mnerals contained on the surface of the pile. Ranking of the piles consisted of
assigning a rank fromO to 2 to each pile for each criteria based on the pile characteristics with 0
indicating a | ower potential risk and 2 indicating the highest potential risk (TerraVatrix/SM, 1998).

In addition to the site investigations, selected areas within QM4 were surveyed for cultural resources in
1990, 1994, and 1995. The 1990 cultural resource investigation included a survey of the Garibaldi mne
site in OMX4 (Martorano, 1990). FEC conducted cultural resources surveys at the North Moyer mine site on
August 3 and 4, 1994 and June 20, 1995; at the Agwalt mne site on July 11 an 12, 1994 and Cct ober 25,
1994; and at the North Mke mne site on July 22, 1990 and July 19, 1994 (FEC, 1996). In Septenber and

Cctober of 1995, P-111 conducted a cultural resource inventory of waste rock pile UCG 92A at the Printer
Grl nmne site located in Wiites Qulch and several potential access road corridors in QM4 (P-111, 1996a).
In Septenber and Cctober of 1995, P-111 also conducted cultural resource inventories of several

addi tional waste rock piles and fluvial tailing areas within QU where renedial activities are
anticipated (P-111, 1996b).

TerraMatrix and SM, on behalf of Resurrection, conducted additional field investigation activities
within the Upper California Qulch basin during the fall of 1994. Field activities included surface
sanpling of mne waste piles for geochenical analysis, a spring and seep survey, installation of shallow
groundwat er nmonitoring wells, and the further characterization of fluvial tailing naterial. Seventeen

m ne waste rock piles were sanpled for geochenical analysis. The primary objectives of the sanpling
programwas to evaluate the potential risk of the waste rock piles to generate acid rock drai nage (ARD)
and |l each netals, and to provide suppl enental information for use in EE/ CAs and the FFS.

Three shal |l ow groundwater nmonitoring wells were installed as part of the groundwater investigation. Two
of the wells were installed at the Garibaldi mne site and the third was installed at the Agwalt m ne
site. The wells were installed to assess groundwater conditions at these mne sites, and to eval uate
whet her groundwat er contributes to seepage observed at the base of the waste rock piles (TerrahMatrix/SM,
1998) .

A groundwat er, surface water, and stream bed sedinent field sanpling programwas perforned by SM and
TerraMatri x on behalf of Resurrection in Cctober 1993; May, June and Cctober 1994; January, May, June,
July, August, and Septenber 1995; and May, June, July, and Septenber 1996. The purpose of the program was
to obtain additional groundwater, surface water, and stream bed sedinent data for California GQulch, its
tributaries, and the Arkansas River.

Sanmpling in Upper California @il ch included four groundwater nonitoring wells and 28 surface wat er
sanpling sites.



TerraMatri x, on behal f of Resurrection, conducted additional field investigation activities within the
Upper California gulch basin during the spring and fall of 1995. Field activities included nmeasuring
surface water field paraneters, surface sanpling of waste rock piles, streambed sedi nent sanpling, and a
geot echni cal investigation of selected waste rock piles. At the request of CDPHE, additional waste rock
sanpl es were also collected by TerraMatrix at waste rock piles UCG 109A and -116 (Gari bal di Sub-basin)
during July, 1997. The objectives of the field activities were to further define conditions within QA4
and suppl ement existing R information with additional physical, chemical, and geotechnical data to
facilitate the conpletion of QWM EE/ CAs and the FFS.

The Garibaldi Mne Site (located in the upper nost reaches of Upper California Qulch) and the Agwalt M ne
Site (located in upper Wiites @il ch) were addressed through non-time critical renoval actions in the fall
of 1995 and 1996, respectively. Engineering Eval uati ons/ Cost Anal yses (EE/ CAs) were prepared to identify
and eval uate renoval action alternatives for these source areas (TerrahMatrix/SM, 1995a and 1996b).
Action Menoranda were issued by the EPA on August 4, 1995 for the Garibaldi mine site (EPA 1995a) and on
July 19, 1996 for the Agwalt nine site within Wites @il ch (EPA 1996a), presenting the sel ected renoval
action alternatives. Final Renoval Action Design Reports (TerraMatrix/SM, 1995b; TerraMatri x/SM,

1996b) were submitted to the EPA on August 28, 1995 for the Garibaldi mne site and on Septenber 13, 1996
for the Agwalt mne site. Renoval Action Wirk Plans (TerraMatrix/SM, 1995c; TerraMatrix/SM, 1996c)
providing inplenentati on plans were submtted on Septenber 8, 1995 and Septenber 13, 1996, respectively,
for the Garibaldi and Agwalt nmine sites. A Renoval Action Conpletion report for the Garibaldi mne site
and Agwalt (Resurrection, 1996) describing the construction process, design changes, costs, and results
was i ssued by Resurrection in January 1996.

The sel ected renoval actions for these locations in Upper California Qulch represent interimresponses
contributing to the efficient performance of the renedial actions for QM. As such, these renoval actions
are included in the analysis of renedial alternatives presented in the FFS report for QM
(TerraMatrix/SM, 1998).

I'n January of 1998, Resurrection submitted the Final Focused Feasibility Study for Upper California Gulch
Operable Unit 4 (TerrahMatrix/SM, 1998), according to the terms of the Consent Decree. The FFS provided a
detail ed analysis for the follow ng waste rock piles and fluvial tailing naterial:

. Waste rock near the Garibaldi M ne;

. Waste rock in Upper Wiites Qlch;

. Waste rock and fluvial tailing near the AY-Mnnie and Printer Boy mning areas;
. Waste rock piles at North Moyer/North M ke; and

. M ne waste rock piles |located near the Mnnie punp shaft.

A Proposed Pl an describing the EPA's preferred alternatives was issued on January 15, 1998. The preferred
cl eanup alternatives for the waste rock and fluvial tailing material |ocated within QU consist of:

Gari bal di Sub-basin Waste Rock: Alternative 2 - Diversion of Surface Water and Sel ected Renoval
Printer Grl Wste Rock: Alternative 4 - Waste Rock Renoval

Nugget Qul ch Waste Rock: Alternative 4 - Diversion Ditches, Consolidation and Cover

AY-M nni e Waste Rock: Alternative 4 - Diversion Ditches and Road Rel ocation

Iron H Il Waste Rock: Alternative 3 - Regrade and Cover

California Qul ch Waste Rock: Alternative 2 - Stream Channel Reconstruction

Fluvial Tailing Site 4: Al ternative 5 - Channel Reconstruction, Revegetation, Sedinment Dans,

Wet | ands and Sel ected Material Renoval
3.0 H GHLI GHTS OF COWLUNI TY PARTI Cl PATI ON
Public participation is required by CERCLA Sections 113 and 117. These sections require that before
adoption of any plan for renedial action to be undertaken by EPA, the State, or an individual (PRP), the

| ead agency shall:

1. Publish a notice and brief analysis of the Proposed Pl an and make such plan available to the
public; and



2. Provi de a reasonabl e opportunity for submssion of witten and oral conments and an opportunity for
a public neeting at or near the site regarding the Proposed Plan and any proposed findings relating
to cleanup standards. The | ead agency shall keep a transcript of the neeting and make such
transcript available to the public. The notice and anal ysis published under item #1 above shall
include sufficient information to provide a reasonabl e expl anati on of the Proposed Plan and
al ternative proposal s consi dered.

Additionally, notice of the final renedial action plan set forth in the ROD nust be published and the

pl an nust be nmade available to the public before comencing any remedi al action. Such a final plan nust
be acconpani ed by a di scussion of any significant changes to the preferred remedy presented in the
Proposed Plan along with the reasons for the changes. A response (Responsiveness Sumary) to each of the
significant comments, criticisns, and new data submitted in witten or oral presentations during the
public comrent period rmust be included with the ROD.

EPA has conducted the required community participation activities through the presentation of the R/FS
and the Proposed Plan, a 30-day public coment period, a formal public hearing, and the presentation of
the Selected Renmedy in this ROD. No witten conments were received during the public coment period.
Verbal conmments received at the public nmeeting are addressed in the Responsiveness Sunmary.

The Proposed Plan for Upper California Qulch QM was rel eased for public comrent on January 15, 1998. The
RI/FS and the Proposed Plan were nmade available to the public in the Adm nistrative Record | ocated at the
EPA Superfund Records Center in Denver and the Lake County Public Library and Col orado Muntain Col | ege
Library in Leadville. A formal public comrent period was designated from January 15 through February 13,
1998.

On January 29, 1998 the EPA hosted a public neeting to present the Proposed Plan for Upper California
Qulch QX of the California Qulch Superfund Site. The nmeeting was held at 7:00 p.m in the Mning Hall of
Fame in Leadville, Colorado. Representatives fromthe Resurrection Mning Conpany presented the Proposed
Pl an. The alternatives were discussed for the waste rock (Garibaldi Sub-basin, Printer Grl, Nugget

@il ch, AY-Mnnie, lron HIIl and California Qulch) and the Fluvial Tailing Site 4. A portion of the
hearing was dedi cated to accepting fornmal oral comments fromthe public. Community acceptance of the

Sel ected Renedies is discussed in Section 8.0, Summary of Conparative Analysis of Alternatives of this
Deci si on Summary.

4.0 SCOPE AND ROLE OF CPERABLE UNI' T

The California @l ch Superfund Site covers a wide area (Figure 2). EPA has established the followi ng OUs
for the cleanup of geographically-based areas within the Site. The QUs are designated as:

QUL Yak Tunnel /VWater Treatment Plan

QR Mlta Qulch Fluvial Tailings/Leadville Corporation MIIl/Malta Qulch Tailings | nmpoundnent
QU3 D&RGWN Sl ag Pil es/Raiiroad Easenment/Railroad Yard and Stockpiled Fine Slag
QM  Upper California Qulch

Q5 ASARCO Snelter/Slag/MIl Sites

QU6 Starr Ditch/Penrose Dunp/ Stray Horse Qul ch/ Evans Qul ch

QU7 Apache Tailings | npoundrent

QU8 Lower California Qulch

Q9 Residential Popul ated Areas

QU10 Oregon Gl ch

QU11 Arkansas River Valley Floodplain

QU12 Site Water Quality

The purpose of the Upper California GQulch QM4 R/FS was to gather sufficient infornation to support an
inforned ri sk nanagenent deci sion on which renedies are the nost appropriate for the sources within QA4
(waste rock piles and fluvial tailing material). The RI/FS was performed in accordance with the Nati onal
Q| and Hazardous Substances Pol |l ution Contingency Plan (NCP), 40 Code of Federal Regulations (CFR) Part
300, and CERCLA Section 104,42 U.S.C. °9604.

The objectives of the RI/FS were to:
. Characterize the physical nature of the waste rock piles, fluvial tailings material and
stream sedi nents, and to evaluate the potential inpacts of the waste rock piles, tailings

material and stream sedinments to the surface water and groundwater.

. Define the potential pathways al ong which nmetals can mgrate, as well as the physical
processes and, to the extent necessary, the chem cal processes that control these pathways;



. Determ ne risk assessnment information including potential receptors, exposure patterns, and
food chain rel ati onshi ps;

. Devel op, screen, and evaluate renmedial alternatives and predict the consequences of each
r emedy;

. Anal yze each of the FS alternatives against the NCP (40 C.F.R 300.430) criteria and WAWVP
criteria; and

. Conpare the rel ative perfornmance anong each alternative with respect to the eval uation
criteria.

Based on the findings of previous investigations, the contam nation at the Upper California Qulch has
been adequately delineated to evaluate alternatives in the R/FS.

This ROD was prepared according to EPA gui dance (EPA, 1989). The renedy outlined in this ROD is intended
to be the final renedial action for QM. Prelimnary qualitative renmedial action objectives (RAGs) for
wast e rock were devel oped in the SFS (EPA, 1993). The following qualitative RACs were presented in the
Screening Feasibility Study (SFS) (EPA, 1993):

. Control wind and water erosion of waste rock nmaterials fromthe source | ocations;
. Control |eaching and mgration of netals fromwaste rock into surface water; and,
. Control leaching and mgration of netals fromwaste rock i nto groundwater.

To achieve the goals of this FFS, the effectiveness of the renedial action alternatives for waste rock
were eval uated with respect to these RAGs (TerrahMatrix/SM, 1998).

The qualitative RACs presented in the SFS for fluvial tailing include the following (EPA 1993):

. Control erosion of contamnated materials into | ocal water courses;

. Control leaching and mgration of netals fromcontam nated nmaterials into surface water;
and,

. Control |eaching and mgration of netals fromcontam nated materials into groundwater.

The effectiveness of the renmedial action alternatives for fluvial tailing were evaluated with respect to
these objectives. In addition to these RAGs, the renedial alternatives were also evaluated w th respect
to the conpatibility of the alternative with anticipated renedial actions in other operable units of the
California Gulch Site. This California Qulch Site-w de conpatibility was defined as controlling erosion
and netal loading to surface water and groundwater that nay adversely affect other operable units, and
mni m zing any potential adverse effects to other operable units caused by inplenenting the renedial
alternative in QM (TerraMatrix/SM, 1998).

5.0 SUWARY COF SI TE CHARACTER STI CS
5.1 PHYSI CAL CHARACTERI STI CS

The upper California Qulch watershed drains approximately 2.4 square mles (1,540 acres). Major
tributaries to the California Qulch within QJ include: the reach of upper California Qulch in the
vicinity of the Garibaldi mne site (upper California Qulch upstreamof Lake County Road 2), Wiites
@l ch, Nugget Qulch, and gulch between Iron H Il and Carbonate H Il (lron HIIl). Surface water flowin
upper California Qulch and its tributaries is generally intermttent, typically occurring only as the
result of snownelt runoff and high intensity sunmer precipitation events.

In order to facilitate the discussion of the nature and extent of contam nation within OQU4, the Cperable
Unit has been subdivided into the foll owi ng six areas:

. Gari bal di Sub- basi n;

. Wi tes Qul ch Sub-basi n;
. Nugget Qul ch Sub- basi n;
. AY- M nni €;

. lron HIIl; and

. Fluvial Tailing Site 4 and South Area.



Five mning areas in QM4 were originally identified (in the WAMP [USDC, 1994] and other studies [ESI,
1986; EPA, 1989a; WAL, 1990]) as containing waste rock piles that potentially contribute to hunan health
and environnental risks including:

. Gari bal di (UCG 121);

. Upper Wiites @ul ch (UCG 92A);

. North Moyer (UCG 79) and North M ke (UGG 85);
. AY-M nnie (UCG 81); and

. M nni e punp shaft (UCG 75).

Additional waste rock piles identified during supplenental investigations as sources of contanination
i ncl ude:

. Waste rock piles UCG 109A and -116 in the Garibal di Sub-basin;

. Waste rock pile UCG 104 in the upper Wites Gul ch drainage;

. Waste rock piles UCG 71, -74, -76, -77 and -80 in upper Nugget Qulch;

. Waste rock piles UCG- 12 in the upper Iron H Il drainage; and

. Waste rock piles UCG 33A, -65, -82A, -93, -95, and -98 along Fluvial Tailing Site 4.

The sub-basins and waste rock piles identified as sources of contam nation are shown in Figure 3. The
surface areas and vol unes for each of the waste rock piles are presented in Table 1.

5.2 NATURE AND EXTENT CF CONTAM NATI ON

Medi a eval uated i nclude waste rock, surface water, groundwater and stream sedi ments within and
downgr adi ent of QU4. The foll ow ng sections summari ze the nature and extent of contamination for each of
these media found within each of the six sub-basins.

5.2.1 GARIBALDI SUB-BASI N

The Garibal di Sub-basin is the upstreamnost tributary basin to upper California Qulch (Figure 3). The
basin is defined as the area hydraulically drained fromwhere Lake County Road 2 crosses upper California
Qul ch to the topographic divide on Ball Muntain. Figure 4, Garibaldi Mne Site and Upper California

@il ch Vicinity, displays the sub-basin boundary and shows the |ocations of surface water, groundwater and
sedi nent nonitoring stations. Surface water nonitoring site CG1Gis located at the catchnent outlet.

Surface water flow has been nmeasured at CG 1G fourteen times between June 1989 and Septenber 1996. Fl ow
at CG 1G generally ceases in |late-sunmmrer/early-fall and measured fl ows ranged from 0.006 cubic feet per
second (cfs) to 6.85 cfs.

5.2.1.1 Garibaldi Waste Rock Pile

The Garibaldi waste rock pile (Figure 4) is the primary source of contami nation within the Gari bal di
Sub-basin. The Garibal di waste rock pile (UCG 121) occupies two upper California Qulch headwater
channel s. Waste rock is primarily coarse to fine-grained weathered porphyry (WA, 1990) with no
vegetation present on the pile. Erosion and gullying were observed on the waste rock pile surface (W\,
1990). The waste rock pile reconnai ssance survey identified staining of the waste rock and noted that
surface material contained greater than one percent sulfides (SM/TerraMatrix, 1994a). An eval uation of
total metals concentrations neasured in the waste rock surface sanple indicate el evated (as conmpared to
background) concentrations of arsenic, cadmum and |lead. A summary of the | aboratory results of the
netal s anal yses and aci d-base accounting (ABA) tests for the Garibaldi waste rock sanple is presented in
Table 2, Garibal di Sub-basin Waste Rock Geochemi cal Data. Anal yses of EPA Method 1312 | eachate fromthe
Gari bal di waste rock conposite sanple were al so perforned. The anal yte concentrations are presented in
Table 2, and include: arsenic, 0.0015 ng/l; cadmum 0.034 ng/l; lead, 4.59 ng/l:; zinc, 6.24 ng/l; and
sulfate, 345 ng/l. The pH of the |leachate was 2.9 standard units (s.u.).

5.2.1.2 Waste Rock Pile (UCG 109A and -116)

In response to CDPHE' s concerns that waste rock pile UCG 109A (McDermith) and -116 (Figure 4) nmay be
potential sources of contam nation, conposite sanples of each waste rock pile were collected in July,
1997. The waste rock fromthese piles is coarse to fine-grained porphyry and weathered, wi th ninor
amounts of sulfides. A summary of the | aboratory anal yses for total netals, ABA and EPA Method 1312 for
these sanples is sumrmarized in Table 2.



5.2.1.3 Surface Water

An eval uation of surface water quality data downstreamof the Garibaldi mne site indicates that the
Garibaldi waste rock pile is the najor contributor to surface water total suspended solids (TSS),

sul fate, and netals loading in the Garibal di Sub-basin. Surface water runon, portal discharge runon, and
groundwat er inflows upgradient of the Garibaldi waste rock pile generally account for |ess than 2 percent
of contam nants of concern (COC) | oadings detected at sanpling station CG1G Prior to 1996, surface
wat er COC | oadi ngs attributed to lateral flow fromthe waste rock pile (surface water nonitoring site
G\ 1) generally accounted for al nost 100 percent, or greater, of the COC | oadi ngs detected at CG 1G
(TerraMatrix/SM, 1998).

During the fall of 1995, Resurrection conpleted a renoval action (TerraMatrix/SM, 1995a) at the
Garibaldi mne site. The najor conponent of the renoval action was the construction of diversion ditches
and col l ection systens which reduced surface water and groundwater contact with the Garibal di waste rock
pile.

Ten water quality sanples were collected fromthe toe of the waste rock pile (GW 1) between June 1989 and
June 1996. The pre-renoval action spring flow average | oadings at GW 1 accounted for: 96 percent of the
sul fate | oading; 1,700 percent of the dissolved arsenic |oading; 205 percent of the total arsenic

| oadi ng; 113 percent of the dissol ved cadm um 128 percent of the total cadm um | oadi ng; 92 percent of

t he di ssol ved copper |oading; 89 percent of the total copper |oading; 11 percent of the dissolved | ead

| oadi ng; 3 percent of the total |ead |oading; 98 percent of the dissolved zinc |oading; and 96 percent of
the total zinc |oading of the associated | oadi ngs detected at sanpling station CG1G CG 1Gis |ocated
downstream of the sub-basin boundary, just below the MDermth pile (UCG 109A).

Fol l owi ng the Garibal di renoval action, the 1996 spring flow average | oading data at G 1 indicate a
reduction in CCOC | oadi ngs. The post-renoval action spring flow average | oadings at G\ 1 generally
accounted for less than two percent of the associated |oadings at CG1G Dissolved and total arsenic

| oadi ngs are the exception, however, the percentage of the dissolved arsenic |oading fromGw1l was
reduced from 1,700 percent to 11 percent and the percentage of the total arsenic |oading was reduced from
205 percent to 5 percent.

Conparison of the 1995 and 1996 data shows the decrease in | oadings downstream of the Garibaldi mne site
as the result of the Garibaldi renoval action. Upstreamof the Garibaldi mne site, the |oading data
indicates that surface water flow generally does not contribute to sub-basin | oadings. A conparison of
the 1995 peak flow | oadi ngs versus the 1996 peak fl ow | oadi ngs downstream of the Garibaldi mne site
shows that |oadings of sulfate and di ssol ved copper and zi nc decreased from 1995 to 1996. Surface water
nmonitoring at the toe of the waste rock pile at nonitoring site G 1 indicates that the Garibal di renoval
action resulted in a significant decrease in sulfate and di ssol ved copper and zinc |oadings attributed to
lateral flow fromthe Garibaldi waste rock pile. In addition, the sulfate and di ssol ved copper and zinc

| oadings at CG 1G were reduced in half between the 1995 and 1996 peak flow events (TerraMatrix/SM,

1998).

5.2.1. 4 G oundwat er

Two alluvial nonitoring wells (GWM1 and GMWM2) are | ocated upgradient of the Garibaldi nine site, the

| ocations of these wells are shown in Figure 4. G oundwater sanples collected fromthese wells indicated
uni npact ed conditions. Goundwater sanples fromGW1 and GWY2 had near neutral pH val ues (approxi nately
6 s.u. to 7.1 s.u.) and generally netals concentrati ons, except for dissolved zinc, were at or bel ow the
anal ytical nethod detection Iimts. Dissolved zinc concentrations at GW¥1 ranged fromO0.13 ng/l to 0.41
ng/l, while the dissolved zinc concentrations detected at GWV¥2 ranged from0.03 ng/l to 0.13 ny/l. These
nonitoring wells are screened between 5 feet and 11 feet bel ow ground surface.

5.2.1.5 Stream Sedi nent

The average spring flow TSS | oading at CG1G prior to the Garibaldi renoval action was 1,689 |bs/day and
the post-renoval action spring flow average TSS | oading at CG 1G was 364 | bs/day. The peak flow TSS
loading at CG1Gin 1995 was 9, 238 | bs/day and the 1996 peak flow TSS | oading was 1,278 | bs/day. The
water quality data fromthe Garibal di Sub-basin, as nonitored at CG 1G indicate that the Gari bal di
removal action resulted in a significant reduction in the contribution of the Garibal di Sub-basin TSS
concentrations and | oads.

5.2.2 WH TES GULCH SUB- BASI N

Downstream of the Garibal di Sub-basin, to the north of upper California Qulch, is the Wites Qulch
Sub-basin (Figure 3). Wites @il ch drains a portion of the south and sout h-west facing sl opes of Breece
H1l. The catchment is defined as the area hydraulically drained fromwhere Lake County Road 2 crosses



Wiites Qulch to the topographic divide of Breece HIIl which separates upper California @l ch from upper
Evans Qul ch. The Garibaldi Sub-basin lies to the east of the Wiite Qul ch Sub-basin, while Nugget Qulch
drai ns the topography imediately to the west. Figure 5 Wites Qulch and Vicinity, displays the

sub- basi n boundary and shows the |ocations of surface water, groundwater and sediment nonitoring
stations. Surface water nonitoring site Ws1 is |located at the catchnent outlet (TerraMatrix/SM, 1998).
Measured flows at W51 ranged from0.005 cfs to 2.4 cfs. Field observations noted that during several QU4
| owfl ow sanpling events there was no flowin Wites Qulch at W5 1.

5.2.2.1 Waste Rock Piles

The Agwalt (UCG 104) and Printer Grl (UCG 92A) waste rock piles (Figure 5) are the primary sources of
contam nation within the Wiites Qul ch Sub-basin. The Agwalt waste rock pile is prinarily coarse to
fine-grained, highly weathered porphyry with no vegetation present on the pile. The surface is highly
oxi di zed, with greater than one percent sulfide mnerals present (SM/TerraMatrix, 1994a).

The Printer Grl waste rock is primarily coarse to fine-grained weathered porphyry, with pyrite and
gal ena mneralization present (WA, 1990). Erosion and gullying were observed on the waste rock pile
surface (WA, 1990; SM/TerraMatrix, 1994a).

Resurrection coll ected one conposite sanple fromthe Agwalt and two conposite sanples fromthe Printer
Grl waste rock pile during Cctober 1994. A sunmary of the laboratory results of the nmetal anal yses, ABA
tests, and | eachate anal yses using EPA Method 1312 for these sanples are presented in Table 4.

5.2.2.2 Surface Water

Ei ght surface water nonitoring stations are |located within the Wiites @il ch Sub-basin. Figure 5 shows the
| ocation of the surface water sanpling sites. The 1995 and 1996 peak flow | oadi ngs and 1995/ 1996 spri ng
fl ow average | oading values for the COCs are summarized in Table 3, Surface Water COC Loadi ngs. The COC

| oadi ngs from each headwat er catchnent were expressed as a percentage of the correspondi ng | oadi ngs at
W5 1.

Surface runoff from headwater areas in the Wiites Ql ch Sub-basin include:

. east Agwalt headwater catchment, nonitored at surface water sanpling |ocation AG 2E, and,
. north Agwalt headwater catchnent, nonitored at surface water sanpling |ocation AG 2N

In general the data indicate that water flowi ng fromthe east headwal | catchnent (AG 2E) was a naj or
contributor of COC |oadings to Wiites @il ch during 1995 and 1996, particularly for cadm um and copper.
Flow fromthe north headwal | catchment (AG2N) is not a najor contributor of netals |oading to Wites
Qul ch (TerrahMatrix/SM, 1998).

Two abandoned mine portals have been identified discharging portal flowto Wites @Qlch. One portal is
located at the Agwalt mine site and the second portal is at the Printer Grl mne site. Based on linited
portal discharge data, it appears that the Agwalt portal discharge (AP-1) is a contributor to COC
loadings in Wites @il ch, especially for sulfate, dissolved cadm um and dissolved zinc. Flow fromthe
coll apsed portal at the Printer Grl mne site is not considered a major contributor of netal |oads to
Whites @l ch, however, during base flow the seepage fromPrinter Grl mne site becomes a contributor to
the COC | oadings detected at W1 (TerraMatrix/SM, 1998).

Seepage fromthe Agwalt waste rock pile appears to be a major contributor to COC | oadi ngs in Wite Qulch.
Lateral flow through the Agwalt waste rock piles has been observed fromlate spring through late fall.
The lateral flow through the waste rock pile energes at the toe of the waste rock pile as two seeps.
Monitoring station AGIA is the surface water sanple site at the upgradi ent of the two seeps, while AG 1B
is the surface water site at the downgradi ent seep. The lateral flowis the result of surface runon,
portal discharge, groundwater inflows, and direct precipitation infiltrating through the waste rock pile.

The base fl ow | oadi ngs from AG 1A accounted for |ess than 10 percent of the corresponding | oads at W5 1,
except sulfate (22 percent) and dissolved and total zinc (13 and 12 percent, respectively). During base
flow, the percentage of the |oadings at W51 associated with the |oading at AG 1B generally increased.
The base fl ow average sulfate |oad at AG 1B accounted for 73 percent of the associated | oadi ng at W5 1.
Di ssol ved cadm um copper, and zinc base flow | oadi ngs at AG 1B represented 32 percent, 24 percent, and
43 percent, respectively, of the corresponding |oadings at W 1. In general the flow fromthe toe of the
Agwalt waste rock pile was a najor contributor of sulfate and netals |oading to Wiites Qul ch. There was
no conparison of pre- and post renoval data (e.g. percent |oading reduction) for the Agwalt mne site,
that evaluation is being conducted as part of the renoval action.



Surface water nonitoring station W3 is |located on Wiites @il ch upstreamof the Printer Grl mne site.
The water quality data at W& 3 was conpared against the water quality data at W1 to evaluate the
contam nant contribution fromthe Printer Grl waste rock pile. The |oading data indicate that during the
spring flow season, the Printer Grl waste rock piles is a major contributor of cadm um and | ead | oads
detected at W1 (TerrahMatrix/SM, 1998).

5.2.2.3 G oundwat er

In August 1994, Resurrection excavated four test pits at the Agwalt mne site during a groundwater
investigation. The test pits were excavated to either the point of refusal or the equipnent limt. Water
was observed in only the test pit imediately adjacent to the collapsed portal. A groundwater nonitoring
well, identified as AMM1, was installed, and groundwater sanples have been collected at AMV¥1 five tines
bet ween Cctober 1994 and June 1996. The average concentrations of TSS, sulfate, and metals of concern are
general ly bel ow the average concentrations at W1 (TerraMatri x/SM, 1998).

5.2.2.4 Stream Sedi nent

Water quality data fromWites Qulch generally indicate that Wiites Quich is not a major contributor to
the TSS | oads in upper California @il ch. The spring fl ow average TSS |oad at W51 accounted for |ess than
one percent of the spring flow average TSS | oad at CG 1. However, the 1995 peak flow |load at W51 was
9,408 | bs/day and the associated TSS | oad at W51 accounted for 19 percent of the detected 1995 peak flow
TSS load at CG 1 (Terraiatrix/SM, 1998).

5.2.3 NUGCET GULCH SUB- BASI N

The Nugget Qulch Sub-basin is tributary to upper California Qulch i mmediately downstream of the Wites
Qul ch Sub-basin (Figure 3). The catchnment drains the east and south-east facing aspects of Iron H Il and
a portion of the south facing hillslope that separates upper California Qulch fromStray Horse @il ch. The
Nugget Qul ch drainage is defined as the area hydraulically drained fromwhere Lake County Road 2 crosses
Nugget Qulch to the topographic divide which separates Nugget Qulch from Stray Horse Gulch and along Iron
H1l. Figure 6 shows the sub-basin boundary and the | ocations of surface water, groundwater and sedi ment
nmoni toring stations.

Monitoring station NG 1 is the sub-basin outlet surface water nonitoring site on Nugget Qulch. Surface
flow has only been observed during the snow nelt runoff season and has been neasured ten tinmes during the
spring snownelt season between 1989 and 1996. Measured flows at NG 1 ranged fromO0.002 cfs to 1.1 cfs,
and flow at NG 1 generally ceases in early- to md-sumer (TerraMatrix/SM, 1998).

5.2.3.1 Waste Rock Piles

The prinmary sources of contam nation found within the Nugget Qul ch Sub-basin are shown in Figure 6 and
include the following waste rock piles; UCG 71 (Colorado No. 2), UCG 74 (Rubie) UCG 76, UCG 77, UCG 79
(North Myer), UCG 80 (Myer) and UCG 85 (North M ke).

The waste rock at UCG 71 (Colorado No. 2) is primarily coarse-grained weathered porphyry, with no
vegetation present on the pile. The surface is highly oxidized, with greater than one percent sulfide
mnerals present (SM/TerraMatrix, 1994a). Anal yses of paste pH and paste conductivity neasured in the
waste rock surface sanple collected fromUCG 71 indicated that the naterial was slightly acidic (pH of
5.8 s.u.) with a conductivity neasurenent of 3,450 micro nmhos per centineter (Imhos/cn). Cbservations in
the 1995 noted seepage fromthe collapsed portal at the toe of the waste rock pile.

The waste rock at UCG 74 (Rubie) is primarily coarse-grained weat hered porphyry, with | ess than 10
percent of the pile covered with vegetation. The surface is noderately oxidized, with greater than one
percent sulfide mnerals present (SM/TerraMatrix, 1994a). Paste pH and paste conductivity neasurenents
of the waste rock surface sanple collected fromUCG 74 indicated the surface material was near neutral
(pH of 6.8 s.u.) with a conductivity nmeasurenent of 2,580 Imhos/cm

The waste rock at UCG 76 and UCG 77 is prinmarily coarse- to fine-grained weathered porphyry, with no
vegetation present on either pile. The surfaces of both piles are noderately oxidized, with greater than
one percent sulfide mnerals present (SM/TerraMatrix, 1994a). Paste pH neasurenents of waste rock piles
UCG 76 and -77 surface sanples indicated the surface materials at both UCG 76 and -77 have the potenti al
to generate ARD and | each nmetals, with pH values of 3.8 s.u. and 2.1 s.u., respectively. Paste
conductivity measurements were recorded at 13,300 Imhos/cm and 14,600 Imhos/cm respectively.

The waste rock at the North and Moyer (UCG 79) mine sites is primarily coarse- to fine-grained weat hered
porphyry with visible pyrite mneralization present (WA, 1990). Erosion and gullying were observed on
each waste rock pile surface (WA, 1990; SM/TerraMatrix 1994a). Both waste rock piles extend into Nugget



@il ch. The surfaces are noderately oxidized, with greater than one percent sulfide mnerals present
(SM/Terramatrix, 1994a).

Resurrection collected a waste rock conposite surface sanple fromboth the North Myer and Myer waste
rock piles in Cctober 1994. An evaluation of total netals concentrations indicated el evated
concentrations of arsenic, cadmum |ead, and zinc as shown in Table 5. Analyses of |eachate extracted
fromthe waste rock conposite sanple using EPA Method 1312 were al so performed. The anal yte
concentrations for the North Myyer and Myyer waste rock pile | eachates are presented in Table 5.

The North M ke Waste Rock is prinarily coarse-grained, highly weathered porphyry with no vegetation
present on the pile. The surface is highly oxidized, with greater than one percent sulfide nminerals
present (SM/TerraMatrix, 1994a). Mderate gullying exists on the waste rock pile and in the denuded area
downgr adi ent of the waste rock pile. A collapsed shaft appears to be |ocated al ong the eastern edge of
the waste rock pile. Seasonal field observations noted seepage di scharging fromthe toe of the waste rock
pile at the downgradi ent edge of the denuded area al ong the Nugget Qulch access road (TerrahMatrix/ SM,
1998) .

An evaluation of total metals concentrations neasured in a North M ke waste rock surface sanpl e indicated
el evated concentrations of arsenic, cadmum and |lead as presented in Table 5. Analyses of |eachate
extracted fromthe waste rock sanpl e using EPA Method 1312 were al so performed and are presented in

Tabl e 5.

5.2.3.2 Surface Water

Ei ght surface water nonitoring stations are |ocated with the Nugget Qulch Sub-basin. Figure 6 shows the
l ocation of the Nugget Qulch surface water sanpling sites. The spring flow average 1995 and 1996 peak
flow | oadi ng values for the COCs are sunmmarized in Table 3. The COC | oadi ngs from each headwat er
catchnent were expressed as a percentage of the spring flow average and 1995 and 1996 peak fl ow | oadi ngs
at NG 1.

Surface runoff from headwater catchnents in the Nugget Gul ch Sub-basin incl ude:

. headwat er catchment, east and upgradient of the North Mke waste rock pile, nonitored at
surface water sanpling location NM2; and

. headwat er catchrment, east and upgradi ent of the North Myer waste rock pile, nonitored at
surface water sanpling |ocation NG 3.

Water quality at each of the surface water monitoring stations was conpared against water quality at
NG 1, the sub-basin outlet.

In general, surface water downgradi ent of the North Mke waste rock pile was a nmgjor contributor of

netal s | oading to Nugget Qulch, particularly for sulfate and di ssolved and total cadm um copper, and
zinc. The 1995/1996 spring flow average sulfate load at NM 1 represented 22 percent of the correspondi ng
1995/ 1996 spring flow sulfate load at NG 1. The 1995/1996 spring flow average di ssol ved and | oud cadm um
| oadings at NM 1 accounted for 29 and 297 percent, respectively, of the associated cadm um | oadi ngs at
NG 1. dissolved and total spring flow average copper |oads represented approxi mately 22 percent of the
correspondi ng copper |oads at NG 1. Spring flow average | oadi ngs for dissolved and total zinc accounted
for approximately 24 percent of the corresponding zinc | oadings at NG 1.

The 1996 data al so indicated surface water downgradi ent of waste rock piles UCG 71, -74, -76, and -77 was
a contributor of metals |oading to Nugget Qulch. Field water quality paraneters, including pH and
specific conductivity were only neasured at surface water nmonitoring site NG5A located i mediately
downgr adi ent of UCG 76. The field pH of 2.69 s.u. and conductivity measurenent of 2,200 Imhos/cm
indicate that the surface runoff downgradi ent of waste rock pile UCG 76 nay have contai ned el evat ed

level s of metals and sulfate. A surface water sanple for |aboratory anal ysis was col |l ected downgradi ent
of waste rock pile UCG 74 at nmonitoring site NG 5. The 1996 peak fl ow nmeasured at NG5 accounted for |ess
than one percent of 1996 peak flow measured at NG 1. Consequently, the peak flow COC | oadi ngs from NG5
generally accounted for less than five percent of the associated |oadings at NG 1 (TerraMatrix/SM,

1998).

The water quality data at NG 4A and NG 4B indicate that surface runoff, and potentially lateral flow,
fromthe North Moyer and Myyer waste rock contributes to COC | oadi ngs in Nugget Qulch. Surface water
nmoni toring stati ons NG 4A and NG 4B arc | ocated downgradi ent of the North Moyer and Moyer waste rock
piles. A single surface water sanple was collected in June 1995 at both nonitoring sites NG 4A and NG 5B.



Loadi ng cal cul ati ons were perfornmed on the 1995 water quality data collected at NG 4A and NG 4B. The

| oadi ng val ues were then conpared against the loading at NG 1 for that date. Measured flows at NG 4A and
NG 4B both accounted for approxinately 8 percent of the flow neasured at NG 1 on that date. Sulfate

| oadi ngs at NG 4A and NG 4B represented 88 and 62 percent, respectively, of the sulfate | oading detected
at NG 1. Metal |oadings at NG 4A accounted for: dissolved arsenic, 192 percent; total arsenic, 14
percent; dissolved and total cadm um 153 percent; dissolved copper, 13 percent; dissolved |ead, 12
percent; total |ead, 5 percent; dissolved zinc, 178 percent; and total zinc, 174 percent of the

associ ated loadings at NG 1. Metal |oading at NG 4B represented approxi matel y: dissolved arsenic, 1,697
percent; total arsenic, 127 percent; dissolved cadmum 80 percent; total cadm um 96 percent; dissolved
copper, 26 percent; dissolved | ead, 45 percent; total |ead, 32 percent; dissolved zinc, 67 percent; and
total zinc, 68 percent of the corresponding | oadings detected at NG 1 (TerrahMatrix/SM, 1998).

The water quality data at NG 2 indicates that the waste rock piles at the North Myer/Myer, and the
North Mke, and in the vicinity of UCG 71 represent a nmajor contributor to the nmetal |oading in Nugget
@il ch. The spring flow average CCOC | oadi ngs at NG 2 generally accounted for 50 to 60 percent of the
correspondi ng COC |l oadings at NG 1. In 1995, the peak flow |l oading at NG 2 generally represented over 100
percent of the associated peak flow | oadings at NG 1. The 1995 di ssol ved cadm um peak flow | oad
represented 97 percent, the 1995 di ssol ved copper peak flow | oad represented 121 percent, the 1995

di ssol ved | ead peak flow | oad accounted for 73 percent, and the 1995 di ssolved and total zinc peak flow

| oads represented approxinately 78 percent of the corresponding | oads detected at NG 1 (TerraMatrix/SM,
1998).

5.2.3.3 G oundwat er

One Yak Tunnel bedrock nonitoring well (BBW1) is located in the northeastern corner of the Nugget Qulch
Sub-basin (Figure 6). Quarterly bedrock groundwater sanpling results indicate that this well is

uncont am nat ed (Gol der, 1996b). Al though there are no alluvial nonitoring wells located in the Nugget
Qul ch Sub-basin, COC | oadings fromthe seep downgradi ent of the North M ke waste rock pile (Nw1)
indicate that the shall ow groundwater contributes to surface water contanination in the Nugget Qulch
Sub- basi n.

5.2.3.4 Stream Sedi nent

Generally, Nugget Qulch is also not a major contributor to the TSS | oads in upper California Qulch. The
average spring flow TSS | oad at NG 1 represents approximately four percent of the average spring flow TSS
load at CG 1. However, Nugget Qulch peak flow TSS | oad neasured at NG 1 during 1995 and 1996 were 5, 115

| bs/day and 3,095 | bs/ day, respectively, which indicates that Nugget Qul ch does contribute TSS to upper
California @ulch surface waters (TerraMatri x/SM, 1998).

5.2.4 AY-M NNl E SUB- BASI N

The AY-Mnnie waste rock pile, identified as waste rock pile UCG 81 during the waste rock reconnai ssance
survey (SM/TerraMatrix, 1994a), is located on the lower hillside of the south facing slope of Iron HII,
imredi ately adjacent to Fluvial Site 4 (Figure 3). The AY-Mnnie mne site is generally not

hydrol ogi cal | y connected with Nugget Cul ch. However, Nugget Cul ch does flow through the eastern nost
portion of the AY-Mnnie nine site. Figure 6 shows the AY-M nni e Sub-basin boundary and the drai nage area
upgradient of the mne site. There are no surface water, groundwater or sediment nonitoring |ocations
specifically associated with the AY-M nni e Sub-basin.

5.2.4.1 Waste Rock Pile

The AY-Mnnie waste rock is prinarily coarse-grained, highly weathered porphyry with no vegetation
present on the pile. The surface is high oxidized, with greater than one percent sulfide mnerals present
(SM/TerraMatrix, 1994a). Erosion and noderate gullying were observed on the waste rock pile (W\W, 1990).

Resurrection collected a waste rock surface conposite sanple in Cctober 1994. total netals concentrations
measured in the waste rock surface sanple indicated el evated concentrati ons of arsenic, cadm um and zinc
as presented in Table 5. Anal yses of |eachate extracted fromthe waste rock conposite sanple using EPA
Met hod 1312 were al so perforned, and are shown in Table 5.

5.2.5 IRON H LL SUB-BASI N

I mredi at el y downstream of the Yak Tunnel portal, the Iron H Il Sub-basin, draining the west slope of Iron
H 1l and the cast slope of Carbonate H |, discharges to California Qulch. Figure 7 shows the sub-basin
boundary and the | ocation of surface water nonitoring stations. There are no groundwater or sedi ment
nonitoring locations specifically associated with the Iron H Il Sub-basin.



Surface water nonitoring station IHWM1 is |located at the catchnent outlet inmediately upstream of the
confluence with California Gulch. Flowat IH¥1 was nonitored on six occasions in the springs of 1995 and
1996. Measured flow at I|HW1 ranged fromO0.2 cfs to 4 cfs. Based on the 1995 and 1996 data, flow at IHW1
begins in early- to md-My and ceases by |late June (TerraMatrix/SM, 1998). In addition, the Iron HII
sub-basin has been identified as a possible significant contam nant source to California Qulch during
snownel t and t hunder st or ns.

5.2.5.1 Waste Rock Piles

The primary source of contam nation found with the Iron H Il Basin as shown in Figure 7, is the UCG 12
(Mab/ Castle View waste rock pile.

The UCG 12 waste rock pile is located in the upper reach of the Iron H Il drainage, on the northeast

sl ope of Carbonate Hi |l just bel ow the topographic divide that separates the Iron H Il drainage from
Stray Horse Qulch, and it is approximately 2,500 feet upstream of Lake County Road No. 2. The waste rock
at UCG 12 is prinmarily coarse-grai ned weathered porphyry, with limted vegetation present on the pile.
The surface is highly oxidized, with greater than one percent sulfide mnerals present (SM/TerraMatri x,
1994a).

Resurrection collected a waste rock surface conposite sanple in Cctober 1994. An eval uation of total
netal s concentrations nmeasured in the waste rock surface sanple indicated el evated concentrati ons. Tot al
concentrations of arsenic, cadmum lead, and zinc, ABA test results, and | eachate anal yses using EPA
Met hod 1312, are presented in Table 6.

Three surface water nonitoring stations are located in the Iron H Il Sub-basin. Figure 7 shows the
location of the Iron H Il surface water sanpling stations. The spring flow average and 1995 and 1996 peak
flow | oadi ng values for the COCs are sunmmarized in Table 3. The COC | oadi ngs fromthe headwater catchment
(IHW3) is expressed as a percentage of the spring flow average and 1995 and 1996 peak fl ow | oadi ngs at

I HW 1.

Tributary inflows to the Iron H Il Sub-basin have been observed during 1995 and 1996 from QU6 al ong a
historic road grade in the vicinity of waste rock pile UCG 86. The waste rock pile is located i nmedi ately
north of the topographic divide which separates the Iron H Il catchnment from Stray Horse Qulch located in
QU6. Resurrection collected a single surface water sanple in 1996, identified as | HW¥3, downgradi ent of
UCG 86 where the flow entered the Iron H 1l drainage. Loading values calculated at |HW¥3 indicates that
surface runoff from QU6 contributed to COC loadings in the Iron H Il drainage during 1996. The TSS
loading at I|HW3 accounted for 234 percent of the TSS |oading detected at IHW¥1. Metal |oadings at |HW3
generally accounted for 30 to 45 percent of the associated constituent |oading at |HW¥1. The dissol ved
and total copper loadings at |HW3 represented 86 and 84 percent, respectively, of the associated copper
|l oadings at |HW1 (TerraMatrix/SM, 1998).

A single surface water sanple has been coll ected downgradient of the two identified waste rock

contam nant sources in the Iron H Il catchnent. Surface water nonitoring site IHW¥2 is |ocated
downstream of the fl ow paths which convey surface runoff fromwaste rock pile UCG 12. The | oadings for
the May 1996 | HM2 sanple were expressed as a percentage of the associated | oadings on that day at | HW 1.

Wth the exception of arsenic which was reported as bel ow the anal ytical detection linit and total |ead,
COC concentrations at |HW¥2 for the May 1996 sanple were generally slightly el evated when conpared to the
correspondi ng sanple at I|HW1. The fl ow neasurenent at |IHW2 accounted for 26 percent of the flow
neasured at |HW1. However, the data does not differentiate if the contam nant concentrations and
correspondi ng | oadings at I|HW2 can be attributed to surface runoff fromQJ6 or to surface runoff from
either waste rock pile UCG 12 or UCG 54 (TerraMatrix/SM, 1998).

5.2.6 FLUWIAL TAILING SITE 4 AND SOUTH AREA SUB- BASI N

The Fluvial Tailing Site 4 and South Area Sub-basin drains the hillslope which separates QU from | owa
@il ch and includes the reach of upper California @Qulch stretching fromthe Yak Tunnel portal to
nonitoring station CG1G Wile the topography to the north of Fluvial Tailing Site 4 is generally
defined by a series of tributary drainages, the portion of QM to the south of Fluvial Tailing Site 4 is
generally not defined by tributary drai nages. Eureka Qul ch, which separates Printer Boy H || and Rock
H1l is the only well defined South Area tributary drainage. In addition to the identified tributary
dr ai nages, fl ow has been observed di scharging to upper California GQulch fromthree springs |ocated al ong
the main reach of upper California @Qulch (TerraMatrix/SM, 1998). Figure 8 shows the sub-basin boundary
and the |l ocations of surface water, groundwater and sedi ment nonitoring stations.

The downstreamoutlet of the QM watershed is defined as the Yak Tunnel portal (USDC, 1994). Surface
water nonitoring site CG1 is located on upper California Qulch i mediately upstream of the Yak Tunnel



portal. Flow at CG 1 varies fromyear to year, but generally flow begins in early Miy, peaks around the
begi nning of June, and ceases in |ate sumrer.

5.2.6.1 Waste Rock Piles/Fluvial Tailing

The primary sources of contam nation found within the Fluvial Tailing Site 4 and South Area are shown in
Figure 8 and include Fluvial Tailing Site 4 and the following waste rock piles; UCG 33A UCG 65, UCG 75
(Mnnie Punp Shaft), UCG 82A, UCG 93, UCG 95 and UCG 98 (Lower Printer Boy).

Fluvial Tailing Site 4 extends for a distance of approxinmately 1.5 niles al ong upper California Qulch,

fromslightly upstreamof the Yak Tunnel portal to the upstreamend of the Printer Boy mine area. The

total volume of fluvial tailings and fluvial tailings interm xed with alluvial sediments within Fluvial
Tailing Site 4 is estinated to be 102, 000 cy.

Fluvial tailings and mxed tailings/alluviumthickness at Fluvial Tailing Site 4 range fromless than 1
foot to 16 feet with alluvial sands, gravels, and cobbles and organic soils underlying the fluvial
tailings. Grain sizes of the fluvial tailings material typically range fromfine- to coarse-grained
sands. Vegetation on the fluvial tailings is limted with approximately 75 percent of the fluvial site
unveget ated. The remaining 25 percent is vegetated with grasses and | odgepol e pine; wetlands exist al ong
the upper California CQulch channel within Fluvial Tailing Site 4 (TerraMvatrix/SM, 1998).

Several investigations collected fluvial tailing sanples which were subnitted for geochem cal anal ysis.
Geocheni cal sanples were also collected fromthe five boreholes drilled in Cctober 1991 as part of the
Tailings Rl (WCC, 1994a). In addition, one surface conposite sanple was obtained from 10 | ocations al ong
the site during the Rl investigation (WXC, 1994a). Resurrection collected surface soil sanples at four
locations within Fluvial Tailing Site 4, downstreamof the AY-Mnnie, in 1994 in conjunction with the Q.4
terrestrial ecological risk assessnent (Stoller, 1996). The |ocations where fluvial tailings sanples were
coll ected for geochem cal analysis are shown on Figure 9. Metals concentrations nmeasured in fluvial
tailing sanples collected during the Tailing R indicate el evated concentrations. Arsenic, cadm um
copper, lead, and zinc total metals concentrations were elevated in the surficial tailings sanple.
Arsenic, cadmum |ead, and zinc concentrations were generally elevated in subsurface tailing sanples.
Foundati on soils beneath the tailings material contained el evated concentrations of cadmum |ead, and
zinc (WCC, 1994a). A summary of the Tailings RI (WCC, 1994a) netals analysis | aboratory results are
presented in Table 7.

The UCG 33A waste rock is primarily coarse-grained, highly weathered porphyry with limted vegetation
present on the pile. The surface is noderately oxidized, with no visible sulfide mnerals present
(SM/TerraMatri x, 1994a). The waste rock pile reconnai ssance survey indicated considerabl e staining of
the UCG 33A waste rock pile.

The UCG 65 waste rock is primarily coarse-grai ned, weathered porphyry with limted vegetation present on
the pile. The surface is noderately oxidized, with | ess than one percent sulfide mnerals present
(SM/TerraMatrix, 1994a). Resurrection collected a waste rock surface conposite sanple in Cctober 1994,
An eval uation of total netals concentrations indicate elevated concentrations of arsenic, cadmum | ead,
and zinc as presented in Table 8. Analyses of |eachate extracted fromthe waste rock conposite sanple
usi ng EPA Method 1312 were al so performed, and are presented in Table 8.

The waste rock pile UCG 75 (Mnnie Punp Shaft) is primarily coarse to fine-grained, highly weathered
porphyry with limted vegetation present on the pile. The surface is highly oxidized, with greater than
one percent sulfide mnerals present (SM/TerraMatrix, 1994a). Resurrection collected a waste rock
surface conposite sanple in Cctober 1994. An evaluation of total netals concentrations indicated el evated
concentrations of arsenic, cadmum lead, and zinc as presented in Table 8. Anal yses of |eachate
extracted fromthe waste rock conposite sanple using EPA Method 1312 were al so perfornmed and are
presented in Table 8.

The UCG 82A waste rock is primarily coarse-grained, highly weathered porphyry with limted vegetation
present on the pile. The surface is high oxidized, with greater than one percent sulfide mnerals present
(SM/TerraMatrix, 1994a). Staining of the waste rock and adjacent, downgradi ent areas was observed during
several OM field investigations.

The UCG 93 waste rock is primarily coarse to fine-grained, high weathered porphyry with no vegetation
present on the pile. The surface is highly oxidized, with | ess than one percent sulfide mnerals present
(SM/TerraMatrix, 1994a). Staining of downgradi ent adjacent areas was observed during OM4 field
investigations.

The UCG 95 waste rock is primarily coarse to fine-grained, weathered porphyry with Iimted vegetation on
the pile. The surface is noderately oxidized, with | ess than one percent sulfide mnerals present



(SM/Terra.Matrix, 1994a). Staining of the waste rock and adj acent areas was not observed during OM4
field investigations.

The UCG 98 waste rock is primarily coarse to fine-grained, highly weathered porphyry with [imted
vegetation present on the pile. The surface is highly oxidized, with | ess than on percent sulfide
mnerals present. Staining of the waste rock and adj acent areas was mninmal during QM4 field
investigations. The toe of the waste rock pile intercepts the upper California Qulch channel.

An eval uation of total metals val ues neasured in the waste rock surface sanples collected during
Cctober 1994 indicate concentrations are not elevated with the exception of cadmiumand | ead. Total
netal concentrations, EPA Method 1312 | eachate anal yses, and ABA test results are presented in Table 8.

5.2.6.2 Surface Water

Several surface water nmonitoring sites were established along Fluvial Tailing Site 4 to allow for the
eval uation of changes in water quality and flow through the main reach of upper California Qulch. The
nonitoring stations are generally | ocated upstream and downstream of major tributary catchrment inflows
and Fluvial Tailing Site 4 source areas. Figure 8 shows the |ocations of the nonitoring sites |ocated
along the nmain reach of upper California Qulch. Tributary inflow surface water nmonitoring sites are al so
shown on Figure 8.

Three surface water nonitoring |ocations (CG 1C, CG 1D and CG 1E) were established al ong the main reach
of upper California Gulch between CG 1G the nonitoring site which serves as the outlet fromthe

Gari bal di Sub-basin, and CG 1, the QM watershed outlet where QUM discharges to OU. These three
nonitoring sites and CG 1G provide control points along Fluvial Tailing Site 4 upstream and downstream of
contam nant source areas and tributary inflows. The spring fl ow average and the 1995 and 1996 peak fl ow
| oadi ng values for the COCs are summarized in Table 3, Surface Water COC Loadi ngs. The COC | oadi ngs from
each nonitoring site were expressed as a percentage of the spring flow average and 1995 and 1996 peak
flow | oadings at CG 1.

The three surface water nonitoring stations are |located along Fluvial Tailing Site 4 and incl ude:

. Surface water sanpling location CG 1C, |ocated downstream of the Printer Boy mning area and
upstream of Wiites Qul ch;

. Surface water sanpling location CG 1D, |ocated downstream of Wiites Qul ch and- upstream of
Nugget Qul ch and the AY-M nnie mine site; and,

. Surface water sanpling |ocation CG 1E, |ocated downstream of the AY-Mnnie mne site and
approxi mately 1,700 feet upstreamof CG 1.

Water quality sanpl es have been collected at CG 1C seven tines between Cctober 1991 and Septenber 1996.
The spring flow measured at CG 1C accounts for approxi mately 69 percent of the spring flow neasured at
CG 1. The CG 1C spring TSS fl ow average | oadi ng accounts for 18 percent of the spring fl ow average TSS
| oadi ng detected at CG 1. The spring flow average sulfate |oad at CG 1C represents 41 percent of the
sulfate load at CG 1. Spring flow average | oadi ngs of cadm um copper, and zinc at CG 1C represent
between 19 percent to 35 percent of the corresponding netals spring flow average | oadi ngs detected at
CG 1 (TerraMatrix/SM, 1998).

Water quality sanples have been collected at CG 1D five tines between June 1989 and June 1996. The spring
flow neasured at CG 1D accounts for approxi mately 88 percent of the spring flow neasured at CG 1. The

CG 1D spring fl ow average TSS | oadi ng accounts for 24 percent of the spring flow TSS | oadi ng detected at
CG 1. The sulfate load at CG 1D represents 64 percent of the sulfate load at CG 1. Spring flow average

| oadi ngs of cadmiumat CG 1D represents 31 percent and 28 percent of the correspondi ng dissol ved and
total cadm uml oadings detected at CG 1. The spring fl ow average di ssolved and total copper |oadings at
CG 1D accounted for 69 percent and 54 percent of the associated copper |oadings at CG 1. Lead | oadings at
CG 1D, while less than ten percent of the |lead loadings at CG 1 were three to four times greater at CG 1D
than the corresponding | ead | oadings at CG 1C. The spring flow average zinc | oadings at CG 1D represent ed
37 percent and 33 percent of the corresponding spring flow dissolved and total zinc |oading detected at
CG 1 (TerraMatrix/SM, 1998).

Water quality sanples have been collected five times at CG 1E between June 1989 and July 1996. The spring
flow nmeasured at CG 1E accounts for approxi mately 112 percent of the spring flow nmeasured at CG 1. Al so,
the 1995 and 1996 peak flows measured at CG 1E represented 106 and 117 percent of the correspondi ng peak
flows neasured at CG 1. The flow data indicate that upper California Gl ch between CG 1E and CG 1 may be
a losing system The CG 1E spring flow average TSS | oadi ng accounts for 37 percent of the spring flow
average TSS | oading detected at CG 1. The spring flow average sulfate | oad at CG 1E represents



approxi mately 90 percent of the spring flow average sulfate load at CG 1. Spring flow | oadi ngs of cadm um
at CG 1lE represents 61 percent and 53 percent of the corresponding spring flow average di ssol ved and

total cadm umloadings detected at CG 1. The average spring flow dissolved and total copper |oadings at
CG 1E accounted for 93 percent and 75 percent of the associated copper |oadings at CG 1. Lead | oadings at
CG 1E represented 31 and 11 percent of the corresponding dissolved and total |ead |oadings at CG 1. The
spring flow average zinc |oadings at CG 1D represented 66 percent and 63 percent of the corresponding
springs flow average dissolved and total zinc |oading detected at CG1 (TerraMatrix/SM, 1998).

Inflows to the main reach of upper California Qulch include:

. Gari bal di Sub-basin, nonitored at surface water sanpling |ocation CG 1G

. Eureka Qulch, a South Area tributary gulch, nonitored at EUG 1;

. Wi tes Qul ch Sub-basin, nonitored at surface water sanpling station W5 1;

. Nugget Qul ch Sub-basin, nonitored at surface water sanpling station NG 1; and,
. Iron H Il Sub-basin, nmonitored at surface water sanpling site | HW 1.

Inflow water quality at the tributary catchment outlets were conpared to water quality at CG 1. The CCC
| oadings fromeach tributary catchnent outlets was conpared to the water quality at CG 1.

A conmparison of pre-renoval action and post-renoval action water quality data indicate that the Garibal di
removal action resulted in an inprovenent in water quality leaving the Garibal di Sub-basin. Wites Qulch
is a najor contributor to upper California Qulch surface water sulfate and copper |oadings. Concentration
and | oadi ng data for Nugget Qulch indicate that Nugget Gulch is a major contributor to upper California
@il ch surface water contam nation, especially for sulfate and netals. Average netals concentrations at
NG 1 are generally two to four tinmes greater than the concentrations neasured at CG 1. Wile the
percentage of flowat CG 1 attributed to Nugget Qulch is less than 10 percent, the average COC | oadi ngs
from Nugget Qulch generally account for 17 percent to 82 percent of the |oading detected at CG 1. Surface
water fromthe Iron HIIl drainage also contributes to California Qulch surface water contam nation.
Landscapes upgradi ent of historic nmine activities do not appear to contribute to QU4 COC | oadi ngs
(Terravatrix/SM, 1998).

5.2.6.3 G oundwat er

G oundwater inflows to the main reach of upper California @il ch have been observed fromthree springs,
SPR-15, -17, and - 18. Field observations indicate that the springs flow fromlate spring through |ate
fall. Figure 8 shows the |locations of the three springs. Water quality at the three springs was conpared
agai nst the water quality at CG 1.

In general, the COC concentrations detected fromthe three springs are | ess than the COC concentrations
detected at CG 1. In addition, the average flow fromthe springs accounts for |ess than one percent of

the average flow neasured at CG 1. G oundwater inflow was not a major contributor of netals |loading to

the main reach of upper California Qulch (TerraMatrix/SM, 1998).

5.2.6.4 Stream Sedi nent

St ream sedi ment geochemi stry sanples for |aboratory anal yses were collected at sel ected water nonitoring
sites in QM in 1989, these sanples were analyzed for total netals concentrations.

The fol |l owi ng observations were nade fol |l owing anal ysis of |aboratory results fromthe 1989 sedi nent
sanpl i ng epi sode:

. Total metals concentrations in streamsedinents fromtributary catchnents, as neasured at
surface water sanpling site CG1G W51, and NG 1, were generally less than total netals
concentrations nmeasured at CG 1,

. Total netals concentrations fromthe Gari bal di Sub-basin, as neasured at CG1G were
generally high than corresponding total netals concentrations neasured at W1 or NG 1;

. The hi ghest total arsenic concentrations in QM stream sedi nents were neasured i medi atel y
downstream of the Garibaldi mne site; and,

. Total metals concentrations in the stream sedi ment sanples increased in a downstream
direction along the main reach of upper California Culch.



5.3 H STORIC AND CULTURAL RESOURCES

H storic sites considered eligible for listing on the National Register of Hstoric Places or
contributing to the Leadville H storic District are indicated in Table 9. The sites listed in Table 9
were identified after consultation with the Colorado State H storical Preservation Oficer (SHPO . The
tabl e al so indicates which sites nay be adversely affected by the remedial action. Avoi dance and
mni m zation of adverse effects to historic properties was considered during the remedy sel ection
process. A Cultural Resources Plan will be devel oped during the remedi al design

Cultural resource inventories were performed for areas within QM4 where renedial action nmay occur. The

inventories were conducted by P-111 Associates, Inc. on behalf of Resurrection Mning Conpany in order to
assi st the conpany in fulfilling its responsibilities under Section 106 and Section 110(f) of the
National H storic Preservation Act (NHPA). The specific nechanisns for fulfilling these responsibilities

are identified in the "First Arended Programmatic Agreenent anong the U. S. EPA the Advisory Council on
H storic Preservation, and SHPO regarding the California Qulch Superfund Site, Leadville, Colorado". This
amended Progranmatic Agreenent was executed in 1994.

The inventory reports contain informati on about sites identified as having historical significance. Site
surveys were performed in these areas in accordance with the Identification and Eval uati on Pl an
(Martorano et al. 1994). Individual sites were identified that were considered either eligible for the
National Register of H storic Places or contributing to the Leadville H storic District. The Lake County
H storic Preservation Board, SHPO and other interested parties were offered the opportunity to commrent
on all inventory reports. Al coments were considered in analyzing the inventory reports and are
reflected in Table 9. The table represents the final determnation of historical significance for each
site. However, changes to these designations nmay be nade at a later date if additional information is

di scover ed.

As cleanup alternatives in the Focused Feasibility Study were devel oped, consideration was given to avoid
or mnimze adverse effects to | andscape features that nay present historical significance. The
alternatives provided for varying levels of adverse affects to the historical properties. By conplying
with the NHPA, potential adverse affects to historical properties were eval uated when determ ni ng which
alternative would be the preferred renmedy. In addition to evaluating the potential for adverse effects
criteria such as cost and the ability of the alternative to offer protection to human health and the
environnent were al so eval uated agai nst each alternative. Sone alternatives were rejected fromfurther
consideration if the alternative did not provide for acceptable protection of human health and the
environnent. Al the criteria used in the renedy selection process are identified in Section 8 of this
ROD.

The preferred remedy was then identified in the Proposed Plan. The public was of fered a 30-day period to
comrent on the Proposed Plan. SHPO was al so of fered an additi onal conmment period. Recommrendations from
the public and SHPO were taken into account when nmaking the final renedy selection as described in this
RCD.

The Qultural Resources Plan will describe efforts to avoid, mnimze, and mtigate for adverse effects to
historic sites. If adverse effects to historical properties are unavoi dable, any needed mitigation
efforts will depend upon the historical significance and inportance of the site affected

Mtigation is not needed in many situations because alternatives were selected that woul d avoi d adverse
effects to historic properties. For exanple, instead of regrading the site, surface water diversions will
be constructed around the A-Y Mnnie area to mnimze surface water contact with mne waste, avoiding
adverse effects. However, sonme historic properties will be adversely affected. Efforts to mtigate
adverse effects due to cleanup activities will be required. A CQultural Resources Plan will be devel oped
during the renedial design phase of the project. SHPOwill be offered the opportunity to comment on the
draft plan as well as the design. A final plan will be devel oped in consultation wth SHPO

6.0 SUWARY CF SI TE RI SKS

Basel i ne human health and ecol ogi cal risk assessnents (RAs) characterize potential site risks present at
a siteif no action were taken. The presence of human health or ecol ogical risks provides the basis for
renmedi al action; the RA indicates the media and exposure pathways to be addressed. RA i nfornation
descri bi ng exposure pathways, contam nants, and potential risks at QM is sunmmarized bel ow.



6.1 HUVAN HEALTH Rl SKS

Human health RAs pertinent to QU4 consist of the follow ng:

Weston. 1995a. Basel i ne Human Health Ri sk Assessnent for the California @ulch Superfund Site. Part C
Eval uation o Recreational Scenari os.

Wyodwar d- d yde Consultants (WCC). 1994a. Final - Tailings Disposal Area Renedial |nvestigation Report,
California Qulch Site, Leadville, Colorado.

Wyodwar d- d yde Consultants (WCC). 1994b. Final - Mne Waste Pile Renedial |nvestigation Report,
California Gulch Site, Leadville, Colorado.

A brief summary of these RAs is presented bel ow, including contam nant identification information,
exposure assessnent information, and risk characterization results. A though infornation presented in al
three reports (Weston 1995a; WCC 1994a; and WCC 1994b) was reviewed and is summari zed bel ow, deci sions
presented in this ROD are based only on information presented in Wston (1995a) prepared by EPA

Concl usions presented in WOC (1994a and 1994b) did not constitute the basis for risk nmanagenent
deci si ons.

6.1.1 CONTAM NANT | DENTI FI CATI ON

In response to concerns raised by Leadville officials and business | eaders, EPA conmitted to performng
an "expedited" risk assessnent to quickly determ ne whet her environmental contam nation was of concern at
commercial, industrial, or recreational areas. The results of the expedited risk assessnent are presented
in Wston (1995a). Weston (1995a) evaluates risks resulting fromrecreati onal exposure to contam nated
surface soils (i.e., to depths of 6 inches bel ow ground surface). Exposures to other nedia (e.g., waste
piles and surface tailings) are considered to be mninmal (Weston 1995a). This assunption is corroborated
by results of WC (1994a) and WCC (1994b) which evaluate risks to recreational users from exposure to
surface tailings (0-2 inches) and waste piles (0-2 inches), respectively.

Arsenic and | ead were used as indicator contam nants for risk (Weston 1995a). Sel ection of these

chem cal s was based on the results of prelimnary RAs (WCC 1994b, Weston 1991) which indicated that
arsenic and |l ead are responsible for the majority of human health risks at the Site. The Wston (1991)
report evaluates risks to residents and workers, hence, it is not discussed herein other than in terns of
contam nant selection in the later Wston (1995a) report. The WCC (1994a) report provides cunul ative risk
estinmates fromexposure to all contam nants.

Contanminants evaluated in the tailings RA (WC 1994a) consisted of antinony, arsenic, beryllium cadnm um
chromium (M), copper, |ead, manganese, and zinc. The waste rock RA (WCC 1994b) eval uated health risks
resulting fromexposure to arsenic, cadm um copper, |ead, manganese, silver, and zinc

Chem cal concentrations in waste rock and tailings are discussed in Section 5.2, Nature and Extent of
Contami nation. Surface soil concentrations of |ead and arsenic are discussed in the Weston (1995a) RA
the RA noted that average | ead concentrations in and around Leadville are generally bel ow 7,000 ng/ kg
(Weston 1995a). Average arsenic concentrations generally do not exceed 50 mg/kg in the main section of
Leadvill e and do not exceed 1,400 ng/ kg anywhere at the Site (Wston 1995a).

6.1.2 EXPOSURE ASSESSMENT

Resi dential, comrercial, and industrial uses do not occur in QM, nor are these uses anticipated to
occur in the future at QWM. Therefore, commercial workers, industrial workers, and residents are not
exposed to contaminated nmedia in OJ. Recreation is the nost likely land use scenario for QU4. Therefore
recreational visitors were selected as the receptors of concern for QM4 (WC 1994a, WCC 1994b, Weston
1995a) .

Each RA sel ected exposure pat hways through which receptors were nost |ikely to contact contam nated
medi a. Both the tailings RA (WCC 1994a) and the waste rock RA (WCC 1994b) eval uated health risks to
visitors and recreational users through ingestion and inhalation of contam nated nmedi a. The Wston
(1995a) RA determined that, although several pathways were conplete, ingestion of soil was the only
significant exposure pathway. Therefore, Weston (1995a) only evaluated risks associated with ingestion of
soil during recreational activities.

In both the tailings and waste rock RAs, WCC (1994a, 1994b) used the 95th percent upper confidence limt
of the arithmetic mean (95% UCL) as the contam nant exposure point concentration to calculate the
reasonabl e maxi num exposure (RVE). RMVE is defined as an exposure well above the average but within the



range of those possible (EPA 1992). WCC (1994a, 1994b) used the average contam nant concentration as the
exposure point concentration to calculate central tendency exposure (CTE) to contam nants of concern. CTE
uses exposure assunptions that predict an average or best estinate exposure to an individual and provide
the risk manager with a range of risk estimates for the site. EPA (1992) indicates that only the 95% UCL
shoul d be used as the exposure point concentration, unless that value is greater than the maxi mum
concentration. In those instances, the maxi mum concentrati on shoul d be used shoul d be used as the
exposure poi nt concentration

Ri sk-based action levels for I ead and arsenic were devel oped rather than calculating risks for all areas
of recreational land use in the Wston (1995a) RA

6.1.3 Rl SK_CHARACTERI ZATI ON

Results of the tailings RA. (WCC 1994a) indicated that risks to recreational visitors and other

visitors fromexposure to contamnants in surface tailings did not exceed EPA | evels of concern for
carci nogeni ¢ and systemc risks. Likew se, results of the waste rock RA (WCC 1994b) indicated that risks
to recreational visitors and other visitors resulting fromexposure to waste rock did not exceed EPA

| evel s of concern for carcinogenic and system c risks

Weston (1995a) devel oped risk-based action levels for |ead and arsenic rather than cal culating risks for
all areas of recreational |and use. The action |evels represent risk-based concentrations protective of
human health and nay be used to identify soils of potential concern to recreational visitors.

For lead, action levels ranged fromas |low as 5,000 ng/kg to 85,000 ngy/ kg, dependi ng upon which i nput
paraneters were used (Weston 1995a). A |l ead concentration of 16,000 ng/ kg was sel ected for conparison to
soi|l concentrations of |ead (Wston 1995a). For arsenic, action levels ranged from1, 400 to 3,200 ny/ kg
based on carci nogeni ¢ and systemc effects, respectively (Wston 1995a). An arsenic concentration of
1,400 ng/ kg was selected for conparison to soil arsenic concentrations, based on the potential for
carcinogenic health effects (Weston 1995a). Average concentrations of arsenic and |lead in exposure areas
where recreational use is considered likely were less than these action levels, indicating that health
risk is unlikely to result fromrecreational exposure to |lead or arsenic in surface soils (Wston 1995a).

6.2 ECOLOG CAL RI SKS
Basel i ne RAs characterizing ecological risks at QM consist of:
Weston. 1995b. Final Baseline Aquatic Ecol ogi cal Risk Assessment, California GQulch NPL Site (BARA).

Weston. 1997. Ecol ogi cal R sk Assessment for the Terrestrial Ecosystem California Qulch NPL Site
Leadvill e, Col orado (ERA).

Stoller. 1996. Screening Level Ecological R sk Assessnent for Qperable Unit No. 4, California Qulch
Superfund Site, Leadville, Colorado (SLERA)

I mpacts of mne waste contamination on the aquatic ecosystemat the California Qulch NPL Site are
characterized in the BARA (Weston 1995b). The ERA (Weston 1997) identifies potential risks to the
terrestrial ecosystemfrommne wastes within the California Quich NPL Site. The SLERA was performed to
provi de additional, OM-specific, data to augnent the ERA. The SLERA is equivalent to the prelimnary
risk calculation step reconmended for ecol ogi cal RAs.

Results of these ecological RAs are summari zed bel ow. Concl usions presented in the SLERA (Stoller 1996)
did not constitute the basis for any risk nanagenent deci sions; decisions presented in this ROD are based
on information presented in the ERA (Wston 1997) and the BARA (Wston 1995b).

6.2.1 CONTAM NANT | DENTI FI CATI ON

The BARA (Weston 1995b) identifies the inpact of mne waste contam nation on the aquatic ecosystem at the
California Gulch Superfund Site. The media of concern evaluated in the BARA (Weston 1995b) were surface
wat er and sedi nents. Contam nants eval uated in the BARA (Wston 1995b) consi st of alum num antinony,
arsenic, barium cadm um copper, iron, |ead, nanganese, nickel, selenium and zinc.

Medi a evaluated in the ERA (Wston 1997) include soil, stag, waste rock, and tailings in uplands areas
and fluvial tailings and sedinment in riparian areas. Only data fromthe top two inches of these nedia
were evaluated in the ERA. Adverse inpacts on the terrestrial ecosystemfromexposure to contaninants in
surface water were al so eval uated. Contaninants evaluated in the ERA (Wston 1997) consist of arsenic
anti nony, barium beryllium cadmum chrom um copper, |ead, nickel, manganese, nercury, silver,



thallium and zinc.

The SLERA evaluated terrestrial risks associated with exposure to contamnants in OM soils and surface
wat er. Contam nants eval uated consi st of pH arsenic, cadnium copper, |ead, nagnesium nercury,

sel enium silver, and zinc (Stoller 1996).

Cont ami nant concentrations in waste rock, tailings, surface water, and sediments are described in Section
5.2, Nature and Extent of Contam nation.

6.2. 2 EXPOSURE ASSESSMENT

The BARA (Weston 1995b) eval uated ecol ogi cal receptors typical of those present or historically present
at the Site, consisting of aquatic plants, benthic macroinvertebrates, and fish (primarily trout

speci es). The potential exposure pathways for aquatic receptors were ingestion of surface water,
sedinents, and dietary itenms, and direct contact with surface water, sedinents, and nodel ed
concentrations of dissolved contami nants in sedinent pore water. Only the direct contact pathways were
eval uated quantitatively.

Receptors evaluated in the ERA (Weston 1997) were representative of those found at OQU4: upland and
riparian vegetation conmunities, birds, and herbivorous and predatory nanmal s. Contamni nant intakes were
estimated for these receptors based on assunptions regardi ng exposure, such as food ingestion rates and
body wei ght. Exposure pathways evaluated in the ERA were as foll ows: direct exposure to contaninated
medi a, ingestion of ponded water or surface runoff contam nated by primary source nedia, incidental

i ngestion of contam nated nedia, and indirect exposure through the food chain.

The SLERA eval uated terrestrial ecosystem exposure pat hways. Exposure routes evaluated in the ERA were
eval uated in the SLERA.

The BARA used the 95% UCL as the exposure point concentration for chronic exposure. If the 95% UCL was
greater than the maxi mum contam nant concentration, the maxi mumwas used as the chroni c exposure point
concentration. The maxi num contam nant concentrati on was used to represent acute exposure (Wston 1995b).

The ERA used the 95% UCL as the exposure point concentration to evaluate risks by QU If the naxi num
contam nant concentrati on was | ess than the 95% UCL, the nmaxi num was used as the exposure point
concentration. Risks were also characterized by sanpling station in the ERA; maxi num cont am nant
concentrations were used to calculate risks at individual sanpling stations due to limted data
quantities per station.

6.2.3 Rl SK_CHARACTERI ZATI ON

The BARA used EPA AWX as wel| as standards devel oped by the State of Colorado to evaluate the toxicity
of contam nants in surface water to aquatic receptors. Sedinment toxicity values were derived fromthe
toxicological literature. The BARA conpared sediment and surface water toxicity criteria to contan nant
exposure point concentrations to determne risk to aquatic receptors. The resulting value is ternmed a
hazard quotient (HQ. An HQless than one indicates there is little potential for adverse effects to
occur. An HQ greater than one indicates a potential for risk but does not necessarily nmean that adverse
effects will occur. The sumof the H® is the hazard index (H). As stated previously, only direct
exposure pathways were eval uated, therefore, contam nant intake was not cal cul ated for aquatic receptors.

H® and H's specific to OM4 were not presented in the BARA; therefore, this summary does not provide
quantitative risks associated with surface water in QM. Results of the BARA (Wston 1995b) indicate that
m ne waste poses potential risk to all aquatic species. The BARA states that Grabaldi Mne, North M ke,
and fluvial tailing, as well as other sources such as high nmetal waste rock piles, contribute to the
netals entering California Qulch and, ultimately, the Arkansas R ver.

The ERA (Weston 1997) reviewed toxicological literature to derive acceptabl e contam nant intake val ues
for birds and mammal s. Resul ting benchnark val ues, termed Toxicity Benchrmark Val ues (TBV), were conpared
to cal cul ated contam nant intakes for upland and riparian receptors.

To estimate terrestrial risks, the ERA calculated HQ for all contamnants for each receptor by dividing
estinmated intake by the TBV. Results of the ERA indicated that the abundance of snall manmmal s and
breeding bird species were generally simlar between QU4 and reference areas. R sk to the nountain

bl uebird, a songbird, exceeded EPA acceptable | evels for exposure to contam nants in solid surficial
material (i.e., tailings, soil). Predatory birds and some mammal s were also at risk at some | ocations.
Cadm um lead, and zinc frequently contributed to the elevated risk levels. H's specific to terrestrial
receptors in QM4 are presented below Results of the ERA indicate that surface water ingestion nmay
present a risk to all ecological receptors in QJ. Action |levels were not devel oped for terrestrial



receptors.

Hazard I ndices for Receptors Exposed to All Solid Surficial Media in QM4

Bl ue Mount ai n Aneri can Red-tail ed Bal d Least Ml e Red
G ouse Bl uebi rd Kestrel Hawk Eagl e  Chi pmunk Deer Fox
12 296 8 4 5 20 1 6

Source: Wston 1997

The SLERA used a screening | evel approach to eval uate whether |ocalized disturbances or netal sources,
such as waste rock, have inpacted vegetation community quality and wildlife habitat. R sks were assessed
using a HQ approach. The SLERA concl uded that vegetation communities and wildlife habitat in non-waste
areas of QU show signs of physical inpacts fromhuman activity but do not appear to be adversely

i npacted by chemical toxicity. Vegetation growh tests indicated that netal concentrations in soil may
inhibit vegetation growth in test species but that | ow pH was the nost inportant factor affecting
vegetation. Prelimnary risk estimates in the SLERA indicated negligible risk to nmanmali an and avi an
predat ors.

Response actions are necessary at OM to control the rel ease of contam nants and acidic water into the
environnent. These rel eases currently present a risk to aquatic and terrestrial ecol ogical receptors.

7.0 DESCRI PTI ON CF ALTERNATI VES

A wi de range of renedial action alternatives for waste rock, fluvial tailings and non-residential soils
were considered in the Screening Feasibility Study (SFS)(EPA, 1993). Sonme of the alternatives were
elimnated during prelimnary screening because they would not effectively address contam nation, could
not be inplemented, or would have had excessive cost. Renedial action alternatives for QM4 that were
retained after screening alternatives fromthe SFS were evaluated in the FFS. These alternatives are
designed to nmeet the RAGs of: 1) controlling wind and water erosion of waste rock naterials, and 2)
controlling |l eaching and migration of metals fromwaste rock into surface water and groundwater. In
general, the alternatives neet these RAGs through the use of surface water controls, engineered covers,
sl ope stabilization, and selected renpbval of waste rock. Al of the alternatives were eval uated using the
nine criteria required by the NCP and six additional performance criteria required by the WAMP as a part
of the CD. This evaluation is described in the next section.

This section provides a description of the renedial action alternatives for the waste rock source areas
in QX4 and the Fluvial Tailing Site 4. In addition, the follow ng paragraphs al so sunmari ze the
alternatives for the two removal actions (Garibaldi nmine site and Agwalt) as presented in the EE/ CAs
(Terramatrix/SM, 1995a and 1996b). These renoval actions have been conpl et ed.

7.1 GARI BALDI M NE SI TE (UCG 121)

The Garibaldi mne site (UG 121) is |located near the headwaters of California GQulch in a small tributary
drai nage (Garibal di Sub-basin). The following four alternatives described bel ow were anal yzed for the
Garibaldi mne site waste rock pile. The renoval action has been conpl et ed.

Garibaldi Mne Site Alternative 1 - No Action
Estinmated capital and operating cost: $0 1
I npl erentation tine: |nmediate

No renedi ati on woul d take place under this alternative. This is the "no action" alternative required
under CERCLA and is used as a baseline against which the other alternatives are eval uated. Baseline
conditions at the Garibaldi mne site indicate that the waste rock pile is susceptible to | eaching of
netal s, acid drai nage and erosion of surface material.

Garibaldi Mne Site Alternative 2 (Selected Alternative) - D version of Surface Water, Portal Fl ow and
G oundwat er_|I nterception

Estinmated capital and operating cost: $208, 039

Inmpl erentation tine: 1 year

1 Incidental admnistrative costs are incurred under the No Action Alternative



This alternative consists of construction of surface water diversions, shallow alluvial groundwater
interception trenches, and a portal flow collection system Specifics of this alternative are descri bed
bel ow

. Approxi mately 1,960 feet of diversion ditches;

. Two groundwater interception trenches;

. Portal flow collection system

. Ener gy di ssi pating channel outlet apron; and,

. Approxi mately 500 feet of access road inprovenent by regrading.

Garibaldi Mne Site Aliternative 3 - Fl ow D version Regrading and Sinple Cover
Esti mated capital and operating cost: $324,232
I npl erentation tine: 1 year

This alternative would consist of surface water diversion ditches, shallow alluvial groundwater
interception, a portal flow collection system regrading of the waste rock, and construction of a sinple
cover. Details of this alternative are described bel ow

. Approxi mately 1,960 feet of diversion ditches;

. Ener gy dissipating channel outlet aprons;

. Two groundwater interceptor trenches;

. Portal flow collection system

. Regradi ng of the pile to maxi mum 3H: 1V side sl opes (approxi mately 3,100 cy);
. Construction of a 12-inch sinple soil cover and revegetation; and,

. Approxi mately 500 feet of access road inprovenent by regrading.

This alternative is sinmlar to Alternative 2, but includes regrading the pile and construction of a
sinple cover in addition to diversion ditches, shallow groundwater interception and a portal collection
system

Garibaldi Mne Site Alternative 4 - Renoval, Transport and Consolidation
Estinmated capital and operating cost: $531, 190
I nmpl erentation tine: 1 year

This alternative consists of renoval of waste rock and consolidation at a preselected | ocation. Specific
el ements of this alternative include:

. Removal of waste rock (approxi mately 27,900 cy);

. Amendnent and revegetation of the site follow ng renoval;

. Construction of approximately 1,600 feet of haul road; and,

. I mprovenent of approxi mately 500 feet of access road as in Alternatives 2 and 3.

7.2 GARI BALDI SUB- BASI N WASTE ROCK (UCG 109A)

Waste rock pile UCG 109A (McDermith) is located along the | ower reach of upper California Qulch in the
Gari bal di Sub-basin. The following three alternatives have been anal yzed for waste rock pile UCG 109A:

Garibaldi Sub-basin Waste Rock Alternative 1 - No Action
Estinated capital and operating cost: $0
I mpl erentation tine: |nmediate

No renedi ati on woul d take place under this alternative. This is the "no action" alternative required
under CERCLA and is used as a baseline against which the other alternatives are eval uated. Baseline
conditions at the waste rock pile UCG 109A indicate that it is susceptible to | eaching of nmetals, acid
drai nage and erosion of surface material.

Gari bal di__Sub-basin Waste Rock Alternative 2 (Selected Alternative) - Diversion of Surface Water and
St ream Channel Reconstruction

Esti mated capital and operating cost: $130, 510

I npl erentation tine: 1 year

This alternative would include construction of runon diversion ditches and reconstruction of the
adj acent stream channel to decrease erosion fromthe waste rock pile. Specific elenments of this
al ternative include:



. Approxi mately 850 feet of diversion ditches;

. I nprovenent of approxi mately 475 feet of roadway side ditch;

. Install ati on of one culvert;

. Ener gy dissipating channel outlet apron; and

. Reconstruction and stabilization of approxi mately 225 feet of stream channel to prevent

erosion fromthe waste rock pile.

Gari bal di_Sub-basin WAste Rock Alternative 3 - Diversion of Surface Water and Sel ect ed Renoval
Esti mated capital and operating cost: $138,413
Inpl enentation time: 1 year

This alternative would include construction of runon diversion ditches and sel ected waste rock
removal . Specific elements of this alternative include:

. Approxi mately 850 feet of diversion ditches;

. I mprovenent of approxi mately 475 feet of roadway side ditch;

. Install ati on of one cul vert;

. Ener gy dissi pating channel outlet apron;

. Sel ected renoval of approximately 1,000 cubic yards of waste rock material and
consolidation within OJM; and,

. Stabilization of renpbval area.

7.3 AGMLT (UGG 104)

The Agwalt waste rock pile and portal are located in the Wites @il ch Sub-basin, a tributary to Upper
California @ulch. The follow ng four alternatives described bel ow were anal yzed for Agwalt waste rock
pil es. The renoval action has been conpl et ed.

Agwalt Alternative 1 - No Action
Estimated capital and operating cost: $0 1
I npl enentation time: |mediate

No remnedi ati on woul d take place under this alternative. This is the "no action" alternative required
under CERCLA and is used as a baseline against which the other alternatives are eval uated.

Agwalt Alternative 2 (Selected Alternative) - Diversion Ditches and Portal D version
Estimated capital and operating cost: $162,506
Inpl enentation time: 1 year

This alternative would include construction of runon diversion ditches and a portal collection systemto
divert portal flow Specific elements of this alternative include:

. Construction of approxinmately 1,000 feet of diversion ditches to prevent surface runon to
the pile;

. Portal discharge collection system

. Ener gy dissipating channel outlet aprons; and,

. I nprovenents to approxi mately 1,000 feet of access road (i.e., regrading, w dening and

bl ading wi th heavy equi pnent).

Agwalt Alternative 3 - Diversions, Regrading and Sinple Cover
Esti mated capital and operating cost: $259, 524
I npl erentation tine: 1 year

This alternative would include construction of runon diversion ditches and a portent collection systemto
divert portal flow, as presented for Alternative 2, but would al so include regrading of the pile and
pl acenent of a sinple cover. Specific elenents of this alternative include:

. Construction of diversion ditches, a portal collection system and an outlet apron as in
Al ternative 2;

. Pile regraded to 3H 1V to increase stability and pronote non-erosive runoff;

. Construction of a sinple cover and establish vegetation to decrease infiltration from
direct, precipitation; and,

. I nprovenents to approxi mately 1,000 feet of access road (ie., regrading, w dening and

bl adi ng wi th heavy equi prent) .

1 Incidental admnistrative costs are incurred under the No Action Alternative



Agwalt Alternative 4 - Waste Rock Renoval
Estimated capital and operating cost: $228, 590
Inpl enentation time: 1 year

This alternative would consist of conplete waste rock renoval with revegetati on of the disturbed area.
Specific details of this alternative are described bel ow

. Waste rock woul d be renoved to UCG 71 in Nugget Qulch for remedi ati on under Alternative 4,
Nugget Qul ch;

. Stream channel woul d be reconstructed (approxi mately 450 feet);

. Di sturbed areas woul d be revegetated (~1 acre); and,

. Approxi mately 1,000 feet of access road woul d require inprovements such as regradi ng and
bl adi ng.

7.4 PRI NTER G RL (UCG 92A)

The Printer Grl waste rock pile is the second source area retained in Wites Qulch Sub-basin. As
previously described, Wites Qulch is a tributary to upper California Qulch. The follow ng four
al ternatives have been analyzed for the Printer Grl waste rock pile.

Printer Grl Aternative 1 - No Action
Estimated capital and operating cost: $0 1
I npl erentation tine: |nmrediate

No renedi ati on woul d take place under this alternative. This is the "no action" alternative required
under CERCLA and is used as a baseline against which the other alternatives are eval uated.

Printer Grl Aternative 2 - Stream Channel Reconstruction
Estimated capital and operating cost: $54, 937
Inpl enentation time: 1 year

This alternative consists of stream channel reconstruction for the main stemof Wites Qul ch upstream and
adj acent to the Printer Grl waste rock pile. Specific elements of this alternative include:

. Re-construction of approxinately 420 feet of stream channel;
. Lining of the re-constructed channel with rip-rap; and,
. M nor gradi ng of approximately 700 feet of access road.

Printer Grl Alternative 3 - Stream Channel Reconstruction and Regradi ng
Estimated capital and operating cost: $55,453
I npl erentation tine: 1 year

Stream channel reconstruction and regrading are the main features of this alternative at the Printer Grl
mne site. Specific elenents of this alternative include:

. Regradi ng of all waste rock adjacent to the stream channel;
. Re- construction of approxinately 420 feet of stream channel;
. Approxi mately 700 feet of access road would require mnor inprovenent.

Printer Grl Aternative 4 (Selected Alternative) - Waste Rock Renoval
Esti mated capital and operating cost: $99, 288
I npl erentation tine: 1 year

For this alternative the waste rock | ocated al ong the channel of Wites Qulch would be renoved, the
di sturbed area above the access road woul d be regraded and channel s woul d be constructed to minimze
i mpacts of runon and runoff. Specific elenents of this alternative include:

. Waste rock frompile UCG 92A woul d be renoved to the UCG 71 for renediati on under
Alternative 4, Nugget Gulch;

. Remai ning material would be regraded to increase stability and pronote non-erosive runoff;

. Approxi mately 300 feet of lined diversion ditch would be constructed,;

. Approxi mately 250 feet of unlined diversion ditch would be constructed and arnored with
riprap as necessary;

. Di sturbed areas woul d be revegetated (~1.1 acres); and,

. Approxi mately 700 feet of access road would require mnor bl ading.

1 Incidental admnistrative costs are incurred under the No Action Alternative



7.5 NUGGET GULCH (UCG- 71, -74, -76, -77, -79, -80, -85)

The Nugget Qulch source area is characterized by the waste rock piles retained fromthe screening process
within the Nugget Qul ch Sub-basin. These waste rock piles include; UCG 71(Col orado No. 2), UCG 74
(Rubie), UCG 76, UCG 77, UCG 79 (North Moyer), UCG 80 (Myer) and UCG 85 (North Mke). The follow ng
alternatives have been anal yzed for the Nugget Qul ch Sub-basin waste rock piles:

Nugget GQulch Alternative 1 - No Action
Esti mated capital and operating cost: $0 1
I mpl erentation tine: |nmediate

No renedi ati on woul d take place under this alternative. This is the "no action" alternative required
under CERCLA and is used as a baseline against which the other alternatives are eval uated.

Nugget GQulch Alternative 2 - Diversion Ditches
Estimated capital and operating cost: $299, 026
I npl erentation tine: 1 year

This alternative would include construction of surface water diversion ditches and a groundwat er
interception trench. Details of this alternative are described bel ow

. Approxi mately 5,700 linear feet of diversion ditches would be constructed;

. G oundwat er interception trench would be installed upgradi ent of North M ke waste rock;
. Three cul verts would be installed, and

. Sel ective revegetation woul d be performed as required.

Nugget Qulch Alternative 3 - Diversion Ditches and Waste Rock Regradi ng
Esti mated capital and operating cost: $369, 702
Inpl enentation time: 1 year

This alternative would include diversion ditches and regrading waste rock piles (UCG 71, -74, -76, -77
and -85) to enhance stability. Specific details of this alternative are described bel ow

. Di versi on ditches, groundwater interception trench and cul verts would be constructed, the
sane as Alternative 2;

. Waste rock piles UCG 71, -74, -76, -77, and -85 (approxi mately 14,200 cy) woul d be regraded;
and,

. Terraces woul d be added and di sturbed areas reveget at ed.

This alternative is sinlar to Alternative 2, but includes regrading of selected piles in addition to the
di versi on ditches.

Nugget Qulch Alternative 4 (Selected Alternative) - Diversion Ditches, Consolidation and Cover
Esti mated capital and operating cost: $800, 012
Inpl enentation time: 1 year

This alternative incorporates diversion ditches, consolidation of waste rock at UCG 71, placement of a
sinple cover to reduce infiltration, and revegetati on of disturbed areas. Details of this alternative are
descri bed bel ow

. Di version ditches and culverts as described for Alternative 3;

. Haul waste rock piles UCG 74, -76, -77, and -85 to UCG 71 for consolidation (19, 250 cy);

. Regradi ng and pl acenent of a sinple cover over the consolidated nmaterial at UCG 71 (the
surface will be revegetated or covered with rock);

. Anmendnent and revegetation of disturbed areas; and,

. Addition of terraces to waste rock renoval /di sturbed areas.

7.6  AY-M NN E (UCG 81)

The AY-M nnie waste rock (UCG 81) is located north of County Road 2, along both sides of |ower Nugget
@il ch. The following four alternatives have been anal yzed for the AY-M nnie waste rock pile:

1 Incidental admnistrative costs are incurred under the No Action Alternative



AY-Mnnie Alternative 1 - No Action
Estimated capital and operating cost: $0 1
I npl enentation time: | mrediately

No renedi ati on woul d take place under this alternative. This is the "no action" alternative required
under CERCLA and is used as a baseline against which the other alternatives are eval uated.

AY-Mnnie Alternative 2 - Diversion Ditches
Esti mated capital and operating cost: $169, 081
I npl erentation tine: 1 year

This alternative would consist of constructing diversion ditches. Details of this alternative are
descri bed bel ow

. Construction of 2,000 feet of unlined channel; and,
. Installation of one culvert.

AY-Mnnie Alternative 3 - Diversion Ditches and Regrade
Estimated capital and operating cost: $184, 131
Inpl enentation time: 1 year

This alternative includes diversion ditches, renoval of cribbing, and limted regradi ng of waste rock.
Specific elements of this alternative include:

. Di version ditches and culvert as in Alternative 2;
. Renovi ng cri bbing al ong County Road 2; and
. Regr adi ng wast e rock.

AY-Mnnie Alternative 4 (Selected Alternative) - Diversion Ditches and Road Rel ocation
Estimated capital and operating cost: $240, 820
I npl erentation tine: 2 years

This alternative consists of realigning County Road 2, constructing diversion ditches, and adding a
sedi nent pond to capture sedinment fromthe AY-Mnnie during runoff events. Specific elements of this
alternative include:

. Diversion ditches and culvert as in Alternative 2;
. Construction of a sediment retention pond; and,
. Real i gnnent of County Road 2.

7.7 | RON H LL (UCG 12)

The Iron H Il drainage is |located southeast of, and is the closest QM sub-basin to, the popul ated areas
of Leadville. Waste rock pile UCG 12 (Mab) has been identified as a potential source of contam nation
within the Iron H Il Sub-basin. The follow ng alternatives have been evaluated for the Iron H Il

Sub- basin waste rock pile:

lron HIll Aternative 1 - No Action
Estimated capital and operating cost: $0 1
I npl erentation tine: |nmediate

No renedi ati on woul d take place under this alternative. This is the "no action" alternative required
under CERCLA and is used as a baseline against which the other alternatives are eval uated.

lron H Il Alternative 2 - Diversion Ditches
Estimated capital and operating cost: $117,189
I npl enentation time: 1 year

This alternative would consist of constructing diversion ditches around the waste rock pile to reduce
runon of surface water. Specific elenents of this alternative include:

. Construction of 500 feet of |ined diversion channel at UCG 12,
. Anmendnent application and revegetati on of disturbed area bel ow UCG 12 (~3.0 ac).

1 Incidental admnistrative costs are incurred under the No Action Alternative



lron Hll Alternative 3 (Selected Alternative) - Regrading and Sinple Cover
Estimated capital and operating cost: $159, 776
Inpl enentation time: 1 year

This alternative consists of regrading the waste rock pile (UCG 12) and the placenment of a sinple cover
over the pile to elimnate ponding of surface water on the waste rock and reduce infiltration of surface
wat er through the waste rock pile. Specific elenents of this alternative include:

. M nor grading to inprove surface runoff (approxinmately 1,000 cy at UCG 12);
. Pl acemrent of a sinple cover on UCG 12 (~1,700 cy of material); and,
. Reveget ati on of surrounding areas (~3.0 ac) and revegetation of the cover surface or

pl acenent of rock on the cover surface.

lron Hll Alternative 4 - WAste Rock Consolidation
Estinmated capital and operating cost: $227,759
I nmpl erentation tine: 1 year

This alternative consists of consolidating the waste rock pile (UCG 12) with waste rock pile UCG 71. The
area disturbed by waste rock renmoval will be revegetated. Specific elements of this alternative include:

. Removal and haul age of approxi mately 5,500 cy of waste rock fromUCG 12 to UCG 71; and,
. Amendnent and revegetation of disturbed area at UCG 12.

7.8 CALI FORNI A GULCH WASTE ROCK (UCG 33A, -65, -75, -82A, -93, -95 AND - 98)

The remai ning waste rock piles in Upper California Qulch requiring renediation are located in the South
Area Sub-basin. These waste rock piles include; UCG 33A, UCG 65, UCG 75 (Mnnie Punp Shaft), UCG 82A,
UCG 93, UCG 95 and UCG 98 (Lower Printer Boy). The following alternatives have been anal yzed for the
South Area Sub-basin (California Qulch) waste rock piles:

California Gulch Waste Rock Alternative 1 - No Action
Estimated capital and operating cost: $0 1
I npl erentation tine: |nmrediate

No renedi ati on woul d take place under this alternative. This is the "no action" alternative required
under CERCLA and is used as a baseline against which the other alternatives are eval uated.

California @Qilch Waste Rock Alternative 2 (Selected Alternative) - Stream Channel Reconstruction
Estimate capital and operating cost: $548, 341
Inpl enentation time: 1 year

This alternative would prevent contact of waste rock with Upper California @il ch surface water flows. The
reconstructed stream channel would be sized to provide stability for the 500-year flood event. Specific
el ements of this alternative include:

. Reconstruction and stabilization of approximately 2,150 feet of stream channel to prevent
erosion fromthe waste rock piles.

California Gulch Waste Rock Alternative 3 - Sel ected Regrading
Estimated capital and operating cost: $67,085
I npl erentation tine: 1 year

This alternative consists of regradi ng selected waste rock piles to enhance sl ope stability and reduce
surface erosion. Specific elenent of this alternative include:

. Gading to inprove surface runoff and erosional stability (~7,500 cy of material).
California GQulch Waste Rock Alternative 4 - Selected Waste Rock Renoval

Estinmated capital and operating cost: $425,731
I npl erentation tine: 1 year

This alternative consists of the renoval of selected waste rock piles and consolidation at a sel ected
location. The area disturbed by waste rock renoval will be revegetated. Specific elenents of this
alternative include:

1 admnistrative costs are incurred under the No Action Alternative



. Renoval and haul age of sel ected waste rock (~15,000 cy); and,
. Anmendnent and revegetation of disturbed area (3.7 acres).

7.9 FLUVI AL TAI LING (SI TE 4)

The Fluvial Tailing Site 4 and the South Area Sub-basin drains the hillslope which separates QM4 from
lowa Qul ch. The follow ng four alternatives have been anal yzed for the Fluvial Tailing Site 4.

Fluvial Tailing Site 4 Alternative 1 - No Action
Esti mated capital and operating cost: $0 1
I mpl erentation tine: |nmediate

No renedi ati on woul d take place under this alternative. This is the "no action" alternative required
under CERCLA and is used as a baseline against which the other alternatives are eval uated.

Fluvial Tailing Site 4 Alternative 2 - Channel Reconstruction with Revegetation
Estinmated capital and operating cost: $2,393,933
I nmpl erentation tine: 1 year

This alternative includes reconstructi on of the stream channel and adjacent floodplain to provide
stability under a 500-year flood event and revegetation of disturbed areas to increase erosional
stability. Specific elenents of this alternative include the follow ng:

. Channel i zati on of approxinmately 8,600 feet of upper California GQulch;

. Regradi ng and bl endi ng of channelization spoil nmaterial into adjacent areas;
. Regr adi ng si de sl opes al ong the channel;

. M nor surface regrading to enhance positive runoff, and,

. Anendi ng and revegetating approxi mately 16 acres (sel ective revegetation).

Fluvial Tailing Site 4 Alternative 3 - Channel Reconstruction with Sedinent Dans and Wt |l ands
Estimated capital and operating cost: $2,226,929
I npl erentation tine: 1 year

This alternative consists of reconstruction of the stream channel and adjacent floodplain to provide
stability under a 500-year flood event. Sedi ment check dams and wetlands will be constructed to control
sedi nent di scharge. Specific elenents of this alternative include:

. Channel i zati on of approxinately 8,600 feet of upper California Qulch;

. Regradi ng and bl endi ng of channelization spoil naterial into adjacent areas;
. Regr adi ng si de sl opes al ong channel to 2H 1V (13,500 cy);

. M nor surface regrading to enhance positive runoff,

. Construction of approximately eight sedinment control dans; and,

. Construction of approximately 1.5 acres of wetl ands.

Fluvial Tailing Site 4 Alternative 4 - Channel Reconstruction, Revegetation, Sedinent Dans and Wt ands
Estimate capital and operating cost: $2,544,293
Inpl enentation time: 1 year

This alternative is simlar to Alternative 3 plus revegetation of disturbed areas is added to further
reduce sedi nent generation and di scharge. Specific elenents of this alternative include:

. Channel i zati on of approxinately 8,600 feet of upper California Qulch;

. Regr adi ng and bl endi ng of channelization spoil naterial into adjacent areas;
. Regradi ng of side slopes along channel to 2H 1V (13,500 cy);

. M nor surface regrading to enhance positive runoff;

. Amendi ng and revegetating approxi mately 16 acres (selective revegetation);

. Construction of approxinmately eight sedi ment dans; and,

. Construction of approximately 1.5 acres of wetl ands.

Fluvial Tailing Site 4 Alternative 5 (Selected Alternative) - Channel Reconstruction, Revegetation,
Sedi nent _Dans, Wt |l ands and Sel ected Surface Material Renoval

Estimate capital and operating cost: $2,653, 493

Inpl enentation time: 1 year

1 Incidental admnistrative costs are incurred under the No Action Alternative



This alternative conbines selected surface material renmoval with Fluvial Tailing Site 4 Alternative 4.
Specific element of this alternative include:

. Channel i zati on of approxinmately 8,600 feet of upper California Qulch

. Regradi ng and bl endi ng of channelization spoil nmaterial into adjacent areas;

. M nor surface regrading to enhance positive runoff;

. Anmendi ng and revegetating approxi mately 16 acres (selective revegetation);

. Construction of approximately ei ght sedi nent dans;

. Sel ected renoval of one foot of surface nmaterial (depth to be determ ned during

i mpl enentation) fromthe floodpl ain of upper California Qulch fromimedi ately upstream of
the confluence with Nugget Qulch to imrediately upstream of the Mnnie Punp Shaft (waste
rock pile UCG 75) and replacement with one foot of inported borrow material (renoval of one
foot of material over the entire area has been assumed for costing purposes);

. Material renmoved fromFluvial Site 4 will be consolidated within OQM/;

. Construction of one sedinent retaining structure along the toe of waste rock pile
UCG 82A; and,

. Construction of approximately 2.5 acres of wetl ands.

7.10 NON- RESI DENTI AL SO LS

Due to the lack of ecological risk posed by non-residential soils in QM, the only alternative retained
is the No Action alternative.

Non- Residential Soils Alternative 1 - No Action
Esti mated capital and operating cost: $0 1
I mpl erentation tine: |nmediate

8.0 SUWMVARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

Section 300.430(e)(9) of the NCP requires that the EPA eval uates and conpares the renedi al cl eanup
alternatives based on the nine criteria listed below The first two criteria, (1) overall protection of
human health and the environnent and (2) conpliance with applicable or relevant and appropriate
requirenents (ARARS) in Appendix A, are threshold criteria that nust be net for the Sel ected Remedy. The
Sel ected Renmedy nust then represent the best bal ance of the renaining prinmary bal anci ng and nodi fyi ng
criteria. In addition the cleanup alternatives were evaluated using six performance criteria specified in
the WAMP (USDC, 1994) to assist in evaluating the effectiveness of each alternative

8.1 NCP EVALUATI ON AND COMPARI SON CRI TERI A

8.1.1 THRESHOD CRITER A

1. Overall protection of human health and the environment addresses whether or not a remedy provides
adequat e protection and describes how potential risks posed through each pathway are elim nated,
reduced, or controlled through treatnent, engineering controls, or Institutional Controls.

2. Conpliance with ARAR addresses whether or not a renedy will conply with identified federal and suite
environnmental and siting | aws and regul ati ons.

8.1.2 PRI MARY BALANCI NG CRITERI A

3. Long-termeffectiveness and permanence refers to the ability of a renedy to maintain reliable
protection of human health and the environment over tine

4. Reduction of toxicity, mobility and volune through treatment refers to the degree that the renedy
reduces toxicity, nobility, and volune of the contam nation

5. Short-termeffecti veness addresses the period of tine needed to conplete the renedy and any adverse
i npact on hunman health and the environnent that may be posed during the constructi on and
i npl enentation period until cleanup goals are achieved

6. Inplementability refers to the technical and adm nistrative feasibilities of a remedy, including the
availability of materials and services needed to carry out a particular option.

1 Incidental admnistrative costs are incurred under the No Action Alternative



7. Cost evaluates the estinates capital costs, operation and namintenance (08 costs, and present worth

costs of each alternative.

8.13 MDIFYING CRITER A

8. State acceptance indicates whether the State (CDPHE), based on its review of the information, concurs

wi th, opposes, or has no comment on the preferred alternative.

9. Comunity acceptance is based on whether comunity concerns are addressed by the Sel ected Renedy and

whet her or not the comunity has a preference for a renedy.
8.2 WAWP PERFORVANCE CRI TER A
Additional site-specific criteria beyond the required NCP criteria have been devel oped for eval uating
remedi al alternatives for QU4. These criteria are described in the WAMP attached as Appendix D to the
Consent Decree for the California Qulch Site. The six WAMP (USDC, 1994) criteria described bel ow have

assisted in the evaluation of the effectiveness of each proposed alternative:

1. Surface Erosion Stability: Renedial alternatives for source naterial wll ensure surface erosion

stability through the devel opnment of surface configurations and inplenmentation of erosion protection

neasures. The renedial design will neet the following criteria:

a. Erosi onal rel eases of waste material arc predicted by use of all or sonme of the follow ng

procedures: the Revised Universal Soils Loss Equation (RUSLE), wi nd erosion soil |oss

equation (Wodruff and Siddoway, 1965), and the procedures set forth in the U S Nuclear

Regul atory Conmi ssion's Staff Technical Position, Design of Erosion Protection Covers for

Stabilization of UaniumMIIl Tailings Sites (NRC, 1990) for site-specific stormflow
conditions set forth in 1.b bel ow

b. Remedi at ed surfaces |located within the 500-year floodplain will be stable under 500-year,

24-hour, and 2-hour stormevents. Renmedi ated surfaces | ocated outside the 500-year
floodplain will be stable under 100-year, 24-hour, and 2-hour stormevents. On source
enbanknents or where the slope of the reconstructed source is steeper than 5:1

(Horizontal :Vertical), surface floww Il be concentrated by a factor of 3 for purposes of

eval uating erosion stability.

2. Slope Stability: Source renediation alternatives will ensure geotechnical stability through the

devel opnent of enbankments or slope contours. The remedial design will neet the following criteria:

a. | npoundi ng enbankments will be designed with a Factor of Safety (Safety Factor) of 1.5 for

static conditions and 1.0 for pseudo-static conditions.

b. Recontoured slopes will be designed with a Safety Factor of 1.5 for static conditions and

1.0 for pseudo-static conditions.

c. Analysis of geotechnical stability will be performed using an acceptabl e conputer nodel.
Material and geonetry input paraneters will be obtained from avail abl e data.

3. Fl ow Capacity Stability: Renedial alternatives utilizing retaining structures, diversion ditches, or
reconstructed streamchannels will ensure sufficient capacity and erosional stability of those
structures. The renedial design will nmeet the following criteria:

a. Capacity: Diversion ditches will be sized to convey the 100-year, 24-hour, and 2-hour storm

events. Reconstructed stream channels will be sized to convey flow equal to or greater than

the flow capacity i mediately upstream of the reconstruction.

b. Stability: Erosional release of waste material fromditches, stream channels, or retaining
structures will be determned by either or both of the follow ng nodels: U S. Arny Corps of

Engi neers Hydrol ogi ¢ Engi neering Center HEG 1 (COE, 1991) and HEGC 2 (CCE, 1990) nodel s.

1) Di version Ditches and Reconstructed Stream Channel s: Renedial surfaces |located within

the California @il ch 500-year floodplain will be designed to be stable under flows
resul ting from500-year, 24-hour, and 2-hour storm events. Renedial construction

outside the 500-year floodplain will be designed to withstand flows resulting fromthe

100-year, 24-hour, and 2-hour stormevents. Reconstructed stream channels will be



configured to the extent practicable to replicate naturally occurring channel
patterns.

2) Retai ning Structures: Structures such as gabions, earth dikes, or riprap will be
designed to be stable under the conditions stated above under item3.b.1 for the
diversion ditch or streamchannel with which the structure is associated. If riprap is
to be placed in streamchannels or ditches, the riprap will be sized utilizing one of
the foll owi ng nethods:

. U S. Arny Corps of Engineers (CCE, 1991);

. Saf ety Factor Method (Stevens and Sinons, 1971);
. St ephenson Met hod (St ephenson, 1979);

. Abt/ CSU Met hod (Abt, et. al., 1988).

Sel ection of one of these nethods will be based on the site-specific flow and sl ope
condi tions encount ered.

4. Surface and G oundwat er Loadi ng Reduction: Renedial alternatives will ensure reduction of nass
| oadi ng of COCs (including TSS and sulfate), as defined in the Draft Final Terrestrial R sk
Assessment (see WAMP [USDC, 1994]), and change in pH, resulting fromrunon, runoff, and infiltration
fromsource areas. The FFS will incorporate the follow ng:

a. For each source of contam nation evaluated in the FFS, the present mass | oadi ng of COCs
(including TSS and sulfate) will be calculated for both surface and groundwater using
scientifically accepted nethods. Present pH nmeasurenents will be used.

b. For each source of contam nation evaluated in the FFS, the net |oading reduction of COCs
(including TSS and sulfate) and change in pH resulting frominpl enentati on of each renedi al
alternative shall be calculated for surface and groundwater using scientifically accepted
net hods.

5. Terrestrial Ecosystem Exposure: Evaluation of renedial action alternatives with respect to reduction
of risk to the terrestrial ecosystens within each QU shoul d be based on area-w de estinmates of risk
to receptor popul ations. Exposure estinmates for assessing this risk should consider factors that
affect the frequency and duration of contact with contam nated media, such as: (1) the concentrations
and areal extent of contamination, and (2) the effect of home range on the anount of time a given
species will spend in contact with contam nated nedi a. For each source of contam nation evaluated in
the FFS, the reduction of the potential exposure predicted to result fromthe inplenmentation of each
remedi al action alternative will be conpared to the present potential exposure predicted by the
terrestrial ecosystemrisk assessnent, as foll ows:

a. For each source of contam nation evaluated in the FFS, the present risk due to exposure as
defined in the terrestrial ecosystemrisk assessnment will be estimated for soil, each source
of contam nation, and ponded surface water associated with each source of contani nation.

b. For each source of contamination evaluated in the FFS, reduction of exposure and ecol ogi cal
risk resulting fromthe inplementation of each remedial alternative will be estimated for
soil and the nedia types above. The potential exposure predicted to result from
i npl ement ati on of each renedial alternative will be conpared to the present potential
basel i ne exposure predicted by the terrestrial ecosystemrisk assessnent.

6. Non-residential Soils: Non-residential soils will be addressed in the FFS. These non-residenti al
soils are in areas zone agricultural/forest, highway/business, and industrial/mning. The
non-residential areas within the QU will be evaluated in the FFS consistent with current and likely
future | and use.

8.3 EVALUATI NG THE ALTERNATI VES WTH THE NCP CRI TERI A

A conparative analysis of the Garibaldi and Agwalt mne site renoval action alternatives were perforned
in the EEf CAs (TerraMatri x/ SM, 1995a and 1996a) and subsequently sunmmarized in their respective Action
Menmor andum (EPA, 1995a and 1996a). The EE/ CAs found that the selected alternatives for the Garibaldi M ne
site (Alternative 2 - Diversion of Surface Water, Portal Flow and G oundwater |Interception) and the
Agwalt Mne site (Alternative 2 - Diversion Ditches and Portal Diversion) would both achieve RAGs and
conply with ARARs.



The following is a brief summary of the evaluation and conparison of the alternatives for the waste rock
(Garibaldi Sub-basin, Printer Grl, Nugget Qulch, AY-Mnnie, Iron HII and California @l ch) and the
Fluvial Tailing Site 4 located within QU4. Additional details evaluating the alternative are presented in
the FFS. This section evaluates each alternative with the nine NCP criteria. Tables 10 through 16 provide
a conparison of the remedial alternatives and the nine NCP criteria for the waste rock and fluvi al
tailing. Information for this section was obtained fromthe FFS for Upper California GQulch (QUAM)
(Terravatrix/SM, 1998).

8.3.1 OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The criterion is based on the |evel of protection of human health and the environnent afforded by each
al ternative.

Gari bal di Sub-basin Waste Rock (UGCG 109a)

Because Alternative 1 (No Action) is not protective of human health and the environnment, it is not
considered further in this analysis as an option for this site. Alternatives 2 and 3 woul d reduce the
erosion of waste rock soils through the construction of diversion ditches. Alternative 3 potentially adds
further protection to human health at the sel ected source renoval |ocations.

Printer Grl Waste Rock

Because Alternative 1 (No Action) is not protective of human health and the environment, it is not
considered further in this analysis as an option for this site. Alternatives 2 and 3 woul d reduce erosion
and rel eases to surface water and groundwater through channel reconstruction and regradi ng. However,
neither alternative would reduce the potential for |eaching contam nants to surface and groundwater due
to neteoric water that falls directly on the waste rock. By renoving the source Alternative 4 would

provi de the best protection of human health and the environment and neet the RAO s defined for waste
rock.

Nugget Qul ch Waste Rock

Because Alternative 1 (No Action) is not protective of human health and the environnment, it is not
considered further in this analysis as an option for this site. Alternatives 2 and 3 woul d reduce the
erosi on of waste rock soils through regrading and the construction of diversion ditches by diverting
runon away fromthe waste rock. Erosion and | eaching due to the precipitation that falls directly onto
the waste rock would not be addressed. Alternative 4 would provide protection to human health and the
environnent by neeting RAO s for waste rock. Alternative 4 would offer the greatest reduction in erosion
transport and airborne em ssions of waste rock through the placement of a sinple cover

AY- M nni e Waste Rock

Because Alternative 1 (No Action) is not protective of human health and the environnent, it is not
considered further in this analysis as an option for this site. Alternatives 2, 3 and 4 woul d reduce the
erosion of waste rock soils through the construction of diversion ditches and regrading by diverting
runon away fromthe waste rock. Erosion and | eaching due to the precipitation that falls directly onto
the waste rock woul d not be addressed. Alternative 4 adds further protection by realigning County Road 2
to allow tinber cribbing to fail naturally, while not providing an adverse effect to the historic site

Iron H Il Waste Rock

Because Alternative 1 (No Action) is not protective of human health and the environnent, it is not
considered further in this analysis as an option for this site. Alternative 2 would reduce the erosion of
wast e rock soils through the construction of diversion ditches by diverting runon away fromthe waste
rock. Erosion and | eaching due to the infiltration of precipitation that falls directly onto the waste
piles woul d not be addressed. Alternatives 3 and 4 woul d provide the best protection of human health and
the environnent by nmeeting the RAO s for waste rock through the placenent of a sinple cover.

California @il ch Waste Rock

Because Alternative 1 (No Action) is not protective of human health and the environnent it is not
considered further in this analysis as an option for this site. Alternatives 2 and 3 would reduce erosion
and infiltration to surface and groundwater through channel reconstruction and sel ected regrading

However neither alternative would reduce the | eaching of contam nants due to the precipitation that falls
directly on the waste rock. Alternative 4 would provide protection of human health and the environnment at
the sel ected source renoval |ocations by neeting the RAO s defined for waste rock



Fluvial Tailing Site 4

Because Alternative 1 (No Action is not protective of human health and the environnent, it is not
considered further in this analysis as an option for this site. Alternatives 2, 3, 4 and 5 woul d reduce
erosion and rel eases to surface water and groundwater associated with streamflow t hrough channel
reconstruction. Alternatives 3, 4 and 5 would further reduce the transport of soil and neet the RAGs
defined for fluvial tailing by the construction of sedinentati on dans and wetl ands.

8.3.2 COWPLIANCE WTH APPL| CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

This criterion is based on conpliance with the ARARsS presented in Appendi x A
Gari bal di Sub-basin Waste Rock

Alternatives 2 and 3 would conply with all ARARs.
Printer Grl Waste Rock

Alternatives 2 through 4 would conmply with all ARARs.
Nugget Qul ch Waste Rock

Alternatives 2 through 4 would comply with all ARARs.
AY-M nni e Waste Rock

Al ternatives 2 through 4 would conply with all ARARs.
Iron HIl Waste Rock

Alternatives 2 through 4 would comply with all ARARs.
California @Qul ch Waste rock

Al ternatives 2 through 4 would conply with all ARARs.
Fluvial Tailing Site 4

Alternatives 2 through 5 would comply with all ARARs.

8.3.3 LONG TERM EFFECTI VENESS AND PERVANENCE

Gari bal di Sub-basi n Waste Rock

For Alternatives 2 and 3 the construction of diversion ditches would reduce | eaching and erosion

with streamflow Effectiveness and pernanence woul d be achi eved through the use of design and
construction nmethods that have proved to be effective at other sites. Alternative 3 would potentially
provi de the highest |evel of permanence and |long termeffectiveness through sel ected waste rock renoval .

Printer Grl Waste Rock
For Alternatives 2 and 3 the effectiveness and permanence of channel reconstruction would be achi eved
t hrough use of design and construction methods that have proved effective at other sites. However,
t hrough rermoval of the source (Alternative 4), both long-termeffectiveness and per manence woul d be
assured.

Nugget Qul ch Waste Rock
For Alternatives 2 and 3 the construction of diversion ditches and waste rock regradi ng woul d reduce
| eaching and erosion with streamflow Effectiveness and permanence woul d be achi eved t hrough the use of
desi gn and construction nethods that have proved to be effective at other sites. Aternative 4 woul d
provi de the highest |evel of permanence and |long termeffectiveness through construction of a cover.

AY-M nni e Wast e Rock

For Alternatives 2, 3 and 4 the construction of diversion ditches woul d reduce erosion and | eaching with



stream flow. Effectiveness and permanence woul d be achi eved t hrough use of proven design and construction
net hods by designing the alternative to meet WAMP criteria for flow capacity and stability. Alternative 4
woul d provide the highest |evel of pernanence and long termeffectiveness through the realignnment of
County Road 2, allowing the tinber cribbing to fail naturally, while not adversely affecting the historic
site.

lron HII Waste Rock

For Alternative 2 the construction of diversion ditches woul d reduce erosion, |eaching and transport of
contam nants associated with streamflow A ternatives 3 and 4 would provide the highest |evel of
permanence and |ong termeffectiveness through the construction of a cover.

California @il ch Waste Rock

For Alternative 2 the effectiveness and pernmanence of channel reconstruction would be achi eved through
use of design and construction nmethods that have proved effective at other sites. Selected regrading of
waste piles (Alternative 3) would enhance slope stability and reduce erosion. Through renoval of the
source (Alternative 4) both long term effectiveness and pernanence woul d be assured.

Fluvial Tailing Site 4

Channel i zati on of upper California GQulch (Alternatives 2, 3, 4 and 5) would reduce erosion, infiltration,
| eaching and transport of contam nants. Effectiveness and permanence woul d be achi eved for the stream
channel through the use of design and construction nethods that have proven to be effective at other
sites. Alternatives 3 and 4 provide additional |long termstabilization through construction and

nmai nt enance of sedinent dans and by regrading tailing surfaces to pronbte positive drainage. Aternative
5 woul d provide a slightly higher |evel of pernmanence and |long term effectiveness through revegetation
and sel ected surface material renoval.

8.3.4 REDUCTION OF TOXICITY, MIBILITY, OR VOUVE THROUGH TREATMENT

This criterion is based on the treatment process used; the anount of contam nation destroyed or treated;
the reduction of toxicity, nobility, and volune; the irreversible nature of the treatnment; the type and
quantity of residuals renmaining; and the statutory preference for treatnent.

Gari bal di Sub-basi n Waste Rock

The nobility of contaninants woul d be decreased by a reduction of runon to the piles through diversion
ditches (Alternatives 2 and 3). Areduction in toxicity, mobility, and volume at this site would be
achi eved by inplenentation of Alternative 3 (selected renmoval of waste rock), however treatnent is not
applicable for this alternative.

Printer Grl Waste Rock

For Alternatives 2 and 3 the nobility of waste rock soils (contani nants) would be reduced by the
prevention of erosion fromthe pile through the construction of diversion ditches. Toxicity and vol une
of waste rock would be unaffected by these alternatives. Treatnent is not applicable for these
alternatives. A reduction in toxicity, nmobility, and volume at this site would be achieved through
inplenentation of Alternative 4 (Waste Rock Renoval ), however treatnent is not applicable for this

al ternative.

Nugget Qul ch Waste Rock

The nobility of contaninants woul d be decreased by a reduction of runon to the piles through diversion
ditches and regrading (Alternatives 2 and 3). Toxicity and vol une of waste rock woul d be unaffected by
these alternatives, and treatment is not included. An additional reduction in toxicity and nobility at
this site would be achi eved through waste pile consolidation and the construction of a sinple cover
(Alternative 4), however treatnent is not applicable for this alternative.

AY-M nni e Waste Rock
For Alternatives 2, 3 and 4 the nobility of waste rock soils would be reduced by prevention of erosion

fromthe pile through the construction of diversion ditches and regrading. Toxicity and vol ume of waste
rock would be unaffected by these alternatives and treatnment is not included.



lron HIl Waste Rock

The construction of diversion ditches (Alternative 2) would reduce the nobility of waste rock soils by
prevention of runon to the piles. Toxicity and vol ume of waste rock woul d be unaffected by this
alternative, and treatment is not included. An additional reduction in nobility at this site would be
achi eved through the construction of a sinple cover (Alternatives 3 and 4). Through waste pile
consolidation Alternative 4 would further reduce | eaching and | oading fromthe site, however treatnment is
not applicable for either of these alternatives.

California @il ch Waste Rock

For Alternatives 2 and 3 the nobility of waste rock soils would be reduced by the prevention of erosion
fromthe piles through channel reconstruction and sel ected grading. Toxicity and vol ume woul d be
unaffected by these alternatives. These alternatives would not conply with the statutory preference for
treatnment. A reduction in toxicity, nmobility, and volume at this site would be achi eved through sel ected
waste rock renoval (Alternative 4) however, treatnent is not applicable for this alternative

Fluvial Tailing Site 4

For alternatives 2, 3 and 4 the nmobility of soil would greatly be reduced by channelization, but the
toxicity and volume of material would not be affected by these alternatives. Through the construction of
sedinent retention dans (Alternatives 3, 4 and 5) and revegetation (Alternatives 4 and 5) nobility of
soil would be further reduced. A reduction in toxicity, nobility, and volume at this site would be

achi eved by selected surface naterial renoval (Alternative 5), however, treatnent is not applicable for
any of these alternatives

8.3.5 SHORT- TERM EFFECTI VENESS

This criterion is based on the degree of community and worker protection offered, the potentia
environnental inpacts of the renediation, and the time until the remedial action is conpleted

Gari bal di Sub-basi n Waste Rock

Potential risks to the comunity include dust em ssions and increased road traffic. Risks would be
mni m zed through the inplenentati on of dust abatement neasures and engineering controls during
construction

Printer Grl Waste Rock

Risk to the commnity during the inplenentation of Alternatives 2, 3 and 4 may result from construction
rel ated dust emissions and increased road traffic. Short-termrisks could be effectively managed using
conventional construction techniques for dust abatement (site watering) and traffic control

Nugget Qul ch Waste Rock

Additional risk to the community during inplementation of Alternatives 2 through 4 may result from dust
em ssions and increased road traffic. Short-termrisk factors could be effectively nmanaged with standard
engi neering controls during construction. Dust abatenent (site watering) is a commonly practiced
construction nethod.

AY-M nni e Waste Rock
Ri sk to the community dining inplementation of Alternatives 2 through 4 may result from construction
rel ated dust enissions and increased road traffic. Realignment of County Road 2 (Alternative 4) woul d
slightly increase dust em ssions and heavy equi pment traffic. Engineering controls for dust abatenent
(construction site watering and dust control practices) would effectively reduce these short-termrisks.
lron HIIl Waste Rock
For Alternatives 2, 3 and 4 engineering controls would be used to reduce the short-termrisk to the
community due to dust enissions and exposure of workers to contam nants. Dust generation would be
mtigated using standard construction dust control practices (site watering).

California @il ch Waste Rock

Ri sk to the community during the inplenentation of Alternatives 2 through 4 may result from construction



rel ated dust emissions and increased road traffic. Risk to workers during inplenmentation of these
alternatives may result fromdust inhalation, contact with contamnated naterials and other industrial
hazards. Contact with tailings by trained renediation workers would be mninal, because appropriate
saf ety nmeasures woul d be utilized. Short-termrisks due to dust em ssions could be effectively nmanaged
usi ng engi neering controls for dust abatenent.

Potential inmpacts to the environment as a result of inplenentation of Alternatives 3 and 4 incl ude
construction rel ated di scharge of sedi ment to downstream surface water resources. This inpact would be
m ni m zed, however, through the use of sedinment control neasures.

Fluvial Tailing Site 4

Additional risk to the comrunity during inplementation of Alternatives 2 through 5 may result from dust
em ssions and increased road traffic. The topography surrounding the renediati on area and the prevailing
wind directions in the area (predom nantly fromthe northwest) are conducive to natural abatenent of
short-termrisk to the community fromthese alternatives. Furthernore, short-termrisk factors could be
effectively managed with standard engi neering controls during construction. Dust abatenment is a commonly
practiced construction nethod. Additional traffic would be light and limted to private roads in the
immediate vicinity of Fluvial Tailing Site 4.

8.3.6 |IMPLEMENTABILITY

This criterion is based on the ability to performconstruction and inplenent adninistrative actions.
Gari bal di Sub-basin Waste Rock

The construction technol ogies used in Alternatives 2 and 3 are commonly used and wi dely accept ed.
Material s and personnel would be readily available for this type of work. Unusual administrative issues
are not antici pated.

Printer Grl Waste Rock

The construction technologies used in Alternatives 2 through 4 are commonly used and wi del y accept ed.
Material s and personnel would be readily available for this type of work. Unusual administrative issues
are not anti ci pat ed.

Nugget Qul ch Waste Rock
The construction technol ogies used in Alternatives 2 through 4 are commonly used and wi dely accept ed.
Material s and personnel would be readily available for this type of work. Unusual administrative issues
are not antici pat ed.

AY-M nni e Waste Rock
The construction technol ogies used in Alternatives 2 through 4 are commonly used and wi dely accept ed.
Material s and personnel would be readily available for this type of work. Unusual admninistrative issues
are not antici pat ed.

lron HIIl Waste Rock

The construction technol ogies used in Alternatives 2 through 4 are commonly used and wi dely accept ed.
Material s and personnel would be readily available for this type of work. Unusual administrative issues
are not antici pat ed.

California Qul ch Waste Rock
The construction technol ogies used in Alternatives 2 through 4 are commonly used and wi dely accept ed.
Material s and personnel would be readily available for this type of work. Unusual administrative issues
are not antici pat ed.

Fluvial Tailing Site 4
The construction technol ogies used in Alternatives 2 through 5 are commonly used and wi dely accept ed.

Material s and personnel would be readily available for this type of work. Unusual admninistrative issues
are not anti ci pat ed.



8.3.7 QOST
This criterion evaluates the estinated capital, O&M and present worth costs of each alternative.
Gari bal di Waste Rock

Present worth costs range from $130,510 (Alternative 2) to $138,413 (Alternative 3). The present worth of
post-renoval site control costs for a 30-year period were calculated using a 7 percent discount rate.

Alternative 2: Surface Water Diversion, Stream Channel Reconstruction

The estimated cost for this alternative would be $130,510. Estimated cost details are
sumari zed in Table 17.

Alternative 3: Surface Water D version, Selected Renoval

The estimated cost for this alternative would be $138,413. Estimated cost details are
sumari zed in Table 18.

Printer Grl Waste Rock

Present worth costs range from $54,900 (Alternative 2) to $99,300 (Alternative 4). The present worth of
post-renoval site control costs for a 30-year period were cal culated using a 7 percent discount rate.

Alternative 2: Stream Channel Reconstruction

The estimated cost for this alternative would be $54,900. Estinated cost details are
sumari zed in Table 19.

Alternative 3: Stream Channel Reconstruction and Regradi ng

The estimated cost for this alternative would be $55,400. Estinated cost details are
sunmari zed in Table 20.

Al ternative 4. Waste Rock Renoval

The estimated cost for this alternative would be $99,300. Estinated cost details are
sumari zed in Table 21.

Nugget Qul ch Waste Rock

Present worth costs range from S299, 026 (Al ternative 2) to $800,012 (Al ternative 4). The present worth of
post-renoval site control costs for a 30-year period were calculated using a 7 percent discount rate.

Alternative 2: Diversion Ditches

The estimated cost for this alternative would be $299,026. Estimated cost details are
sumari zed in Table 22.

Alternative 3: Diversion Dtches and Waste Rock Regradi ng

The estimated cost for this alternative would be $369, 702. Estimated cost details are
sumari zed in Table 23.

Alternative 4: D version Dtches, Consolidation, and Cover

The estimated cost for this alternative would be $800,012. Estimated Cost details are
sunmari zed in Table 24.

AY-M nni e Waste Roe

Present worth costs range from $169,081 (Alternative 2) to $240,820 (Alternative 4). The present worth of
post-renoval site control costs for a 30-year period were cal culated using a 7 percent discount rate.



Alternative 2. Diversion Ditches

The estimated cost for this alternative would be $169,081. Estinmated cost details are
sumari zed in Table 25.

Alternative 3: Diversion D tches and Regradi ng

The estimated cost for this alternative would be $184,131. Estimated cost details are
sunmari zed in Table 26.

Alternative 4: D version Ditches and Road Reconstruction

The estimated cost for this alternative woul d be $240,820. Estimated cost details are
sumari zed in Table 27.

lron HIIl Waste Rock

Present worth costs range from $117,189 (Al ternative 2) to $227,759 (A ternative 4). The present worth of
post-renoval site control costs for a 30-year period were cal culated using a 7 percent discount rate.

Alternative 2: D version Ditches

The estimated cost for this alternative would be $117,189. Estimated cost details are
sunmari zed in Table 28.

Alternative 3: Regrading and Cover

The estimated cost for this alternative would be $159, 776. Estinmated cost details are
sumari zed in Table 29.

Alternative 4: Waste Rock Consolidation

The estimated cost for this alternative would be $227,759. Estimated cost details are
sunmari zed in Table 30.

California @il ch Waste Rock

Present worth costs range from $67,083 (A ternative 3) to $548,341 (Alternative 2). The present worth of
post-renoval she control costs for a 30-year period were calculated using a 7 percent discount rate.

Alternative 2: Channel Reconstruction

The estimated cost for this alternative would be $548,341. Estimated cost details are
sumari zed in Table 31.

Alternative 3: Sel ected Regrading

The estimated cost for this alternative would be $67,085. Estinated cost details are
sunmari zed in Table 32.

Alternative 4. Selected Waste Rock Renoval

The estimated cost for this alternative would be $425,731. Estinmated cost details are
sumari zed in Table 33.

Fluvial Tailing Site 4
Present worth costs range from $2, 226,929 (Alternative 3) to $2,653,493 (Alternative 5). The present
worth of post-renoval site control costs for a 30-year period were calculated using a 7 percent discount
rate.

Alternative 2: Channel Reconstruction and Revegetation

The estimated cost for this alternative woul d be $2, 393, 933. Estimated cost details
are sunmmari zed in Tabl e 34.



Al ternative 3: Channel Reconstruction, Sedinment Dans and Wetl ands

The estinmated cost for this alternative would be $2,226,929. Estinmated cost details
are sunmmari zed in Tabl e 35.

Alternative 4: Channel Reconstruction, Revegetation, Sedinment Dans and Wetl ands

The estimated cost for this alternative woul d be $2,544,293. Estimated cost details
are summari zed in Tabl e 36.

Alternative 5: Channel Reconstruction, Revegetation, Sedinment Dans, Wtlands and
Sel ected Surface Material Renoval

The cost estimate for this alternati ve woul d be S2, 653, 493. Estinated cost details are
sumari zed in Table 37

8.3.8 STATE ACCEPTANCE

The State has been consulted throughout this process and concurs with the Sel ected Renedies.

8.3.9 COVMUNI TY ACCEPTANCE

Public comment on the RI/FS and Proposed Plan was solicited during a forrmal public comment period
extendi ng from January 15 through February 13, 1998. The community is assuned to be generally supportive
of the selected remedial alternatives. There were no witten comments received during the public coment
period. Questions received during the public neeting pertained to clarification of specific issues
associated with the selected renmedial alternatives. There were no objections to the selected remnedi al
alternatives and questions posed during the public neeting appeared to be satisfactorily addressed during
the neeting. The Responsiveness Summary addresses all comrents received during the public comrent peri od.

8.4 EVALUATI NG THE ALTERNATI VES WTH THE WAMP CRI TERI A

A comparative analysis of the Garibaldi and Agwalt mne sites renoval action alternatives using the WAWP
criteria was performed in the FFS. The Acti on Menoranduns (EPA, 1995a and 1996a) inpl emented the Renova
Action for the Garibaldi and Agwalt mne sites. The selected alternatives for the Garibaldi and Agwalt
complied with the WAMP criteria

Wiat follows is a brief sunmary of the evaluation and conparison of the alternatives for the waste rock
(Garibal di Sub-basin, Printer Grl, Nugget Qulch, AY-Mnnie, Iron HIl and California @il ch) and the
Fluvial Tailing Site 4 located within QU4. Additional details evaluating the alternatives are presented
in the FFS. Tabl es 38 through 44 provide a conparison of the ability of the renedial alternatives to
achieve WAMP criteria. Information for this section was obtained fromthe FFS for Upper California Qulch
(OH) (TerrahMatrix/SM, 1998).

8.4.1 SURFACE ERCSI ON STABILITY

This criterion evaluates surface erosion stability through the devel opnent of surface configurations and
i mpl enent ati on of erosion protection

Gari bal di Sub-basi n Waste Rock

Because the "no action" alternative (Alternative 1) does not provide erosional stability it is not
eval uated further in this analysis as an option for this site. For Alternatives 2 and 3 (diversion
channel s) will divert surface runon away fromthe waste rock, reducing surface erosion. Waste rock
renmoval fromthe floodplain (Aternative 3) would nost |ikely provide the highest |evel of erosiona
protection.

Printer Grl Waste Rock

Because the "no action" alternative (Alternative 1) does not provide erosional stability, it is not

eval uated further in this analysis as an option for this site. For Alternative 2 the potential for
surface erosion woul d be reduced through stream channel reconstruction due to a decrease in run onto the
waste rock pile. Alternative 3 would provide a greater reduction in |long-termsurface erosion because the
side slopes of the waste rock pile woul d be regraded increasing erosional stability. Alternative 4 waste
rock renoval woul d provide the highest |evel of erosional stability.



Nugget Qul ch Waste Rock

Because the "no action" alternative (Alternative 1) does not provide erosional stability it is not
evaluated further in this analysis as an option for this site. For Alternative 2 the potential for
surface erosion wul d be reduced through the construction of diversion ditches due to a decrease in runon
to the waste rock pile. The regraded pile (Alternative 3) would be designed to be stable during the
100-year storm The consolidated and covered pile (Alternative 4) would provide the highest |evel of
erosional stability.

AY-M nnie Waste Pile

Because the "no action" alternative (Alternative 1) does not provide erosional stability it is not

eval uated further in this analysis as an option for this site. For Alternatives 2 and 4 (diversion
ditches) will divert surface runon away fromthe waste rock, reducing surface erosion. For Alternative 3
the regraded pile would be designed to be stable during the 100-year storm

Ilron HIl Waste Rock

Because the "no action" alternative (Alternative 1) does not provide erosional stability it is not
evaluated further in this analysis as an option for this site. For Alternative 2 diversion channels woul d
reduce the potential for surface erosion due to a decrease in runon to the waste rock pile. The regraded
pile (Alternative 3) would be designed to be stable during the 100-year storm Alternative 4 (waste rock
consol i dation/sinple cover) would provide the highest | evel of erosional stability.

California @il ch Waste Rock

Because the "no action" alternative (Alternative 1) does not provide erosional stability it is not

eval uated further in this analysis as an option for this site. For Alternative 2 diversion channels will
divert surface water runon away fromthe waste rock, reducing surface erosion. Selected regrading of the
waste rock pile (Alternative 3) woul d be designed to be stable during the 500-year storm Alternative 4,
sel ected waste rock renoval, woul d reduce surface erosion.

Fluvial Tailing Site 4
Because the "no action" alternative (Alternative 1) does not provide erosional stability it is not
eval uated further in this analysis as an option for this site. For Alternatives 2 through 5 the surface
soils woul d be renediated to remain stable during the 100-year stormevent. The reconstruction of the

stream channel of upper California @il ch woul d be designed to remain stable during the 500-year fl ood.

8.4.2 SLOPE STABILITY

This criterion eval uates geotechnical stability through the devel opnment of enbanknents or slope contours
to meet factors of safety criteria defined by the WAWP.

Gari bal di Sub-basi n Waste Rock

In order to meet WAMP criteria for slope stability (Alternatives 2 and 3) a retaining wall would be
required to stabilize the oversteepened slope at the toe of the slope (Pile 109A).

Printer Grl Waste Rock

The slope stability of the waste rock pile would not be changed by inplementation of Alternative 2. For
Alternative 3 the slope stability of the regraded waste rock pile would be enhanced due to the flattening
of the side slopes. Alternative 4 would elinm nate slope stability issues by renmoval of the waste rock
sour ce.

Nugget Qul ch Waste Rock

The slope stability of the waste rock pile would not be changed by inplenentation of Alternative 2. Slope
stability of regraded waste rock piles (Alternative 3) would be increased by flattening the side slopes.
Consol idation and cover (Alternative 4) at pile UCG 71 woul d provide the highest |evel of slope
stability. Alternative 4 woul d provi de enbanknent slopes regraded to 3:1 or flatter to nmeet WAWP
criteria.



AY-M nni e Wast e Rock

For Alternative 2 slope stability of the waste rock pile would not be changed. Slope stability would be
improved by regrading the waste piles (Alternative 3) and flattening the side slopes. Al though
Alternative 4 would not inprove the slope stability of the waste rock pile, realignment of County Road 2
woul d reduce the risk associated with the eventual failure of the tinber cribbing.

Iron HIl Waste Rock
The slope stability of the waste rock pile would not be changed by inplenentati on of Alternative 2. Slope
stability of regraded waste rock (Alternative 3) and consolidated waste rock (Alternative 4) would be
enhanced due to flattening of side slopes.

California Qul ch Waste Rock
The slope stability of the waste rock pile would not be inproved by inplenmentation of Alternative 2. For
Alternative 3 the stability of regraded waste piles would be i nproved by the reducti on of side sl opes.
Alternative 4 woul d renove any slope stability issues at the waste rock piles renoved. Existing stability
problens, if any, would renmain at those piles not renoved.

Fluvial Tailing Site 4
Due to the fairly flat topography of the fluvial tailing within QU4, Alternatives 2 through 5 pose little

risk of large scale stability problens. Any channelization work woul d be desi gned and conpl eted such that
the stability of the fluvial tailing would not be adversely affected.

8.4.3 FLONCAPACITY AND STABILITY

This criterion evaluates the capacity and erosional stability of retained structures, diversion ditches,
or reconstructed stream channel s.

Gari bal di Sub-basin Wast e Rock

For Alternatives 2 and 3 the diversion channels and culverts will be designed and constructed to
adequat el y convey and be stabl e under the 100-year runoff event.

Printer Grl Waste Rock
For Alternatives 2 and 3 the diversion ditches woul d be sized to adequately convey and be stable for the
100-year flood event according to WAMP criteria. For Alternative 4 the renoval area would be stabilized
for the 100 year fl ood.

Nugget Qul ch Waste Rock

For Alternatives 2 through 4 the diversion channel s woul d be designed to adequately convey and be stable
for the 100-year flood event according to WAMP criteria.

lron HII Waste Rock

For Alternative 2 the diversion ditches woul d be adequately sized to provide stability for the 100-year
flood event according to WAMP criteria. The pile cover (Alternatives 3 and 4) would al so be designed to
remai n stable during the 100-year stormas per WAMP criteria.

California Qul ch Waste Rock
For Alternatives 2 and 3 stream channel reconstruction and stabilization measures will be designed to
remai n stable during the 500-year flood event. For Alternative 4 the renoval area would be stabilized for
t he 500-year fl ood.

Fluvial Tailing Site 4

For Alternatives 2 through 5 the stream channelization and stabilization of adjacent flood plain of upper
California @Gulch woul d be designed to remain stable during and convey the 500-year fl ood.



8.4.4 SURFACE WATER AND GROUNDWATER LOADI NG REDUCTI ON

This criterion evaluates the extent to which an alternative woul d ensure the reducti on of mass | oadi ng of
COCs resulting fromrunon, runoff, and infiltration from source areas.

Gari bal di Sub-basin Wast e Rock

By i nplenenting Alternatives 2 and 3 the range of COC | oadi ng reduction to surface water would be from 78
to 83 percent for netals and sulfate and a mninmal reduction of TSS.

Printer Grl waste Rock

For Alternatives 2 through 4 the reduction in |oading of COCs to groundwater was not cal culated due to
wat er bal ance cal cul ations indicating that for existing conditions this site is a groundwater discharging
area. By inplenenting Alternatives 2 and 3 the range of COC | oading reduction to surface water woul d be
from81.5 percent to 83.3 percent for netals and sulfate and a reduction of 0.0 percent (Alternative 2)
and 14.2 percent (Alternative 3) for TSS. Aternative 4 woul d provide the highest reduction for COC
loading to surface water; 100.0 percent for netals and sulfate and a reduction of 79.3 percent for TSS.

Nugget Qul ch Waste Rock

The estimated reduction in the | oading of COCs to groundwater ranges from51.4 to 68.4 percent

resulting frominplenentation of Alternative 2. The estimated range of COC | oadi ng reduction to surface
water for Alternative 2 would be from7.9 to 78.9 percent for netals and sulfate and a reduction of 0.0
percent for TSS. By inplenenting Alternative 3 the reduction in loading of COCs to groundwater is
estimated to range from52.4 to 69.0 percent. For Alternative 3 the range of COC | oadi ng reduction to
surface water would be from8.0 percent to 79.4 percent for netals and sulfate and a reduction of 10.0
percent for TSS. The reduction in |oading of COCs to groundwater is estinated to range from 28.5 percent
to 52.1 percent resulting frominplementation of Alternative 4. The range of COC | oadi ng reduction to
surface water for this alternative would be from8.8 percent to 79.9 percent for netals and sulfate and a
reduction of 82.0 percent for TSS.

AY-M nni e Wast e Rock

For Alternatives 2 through 4 the reduction in |oading of COCs to groundwater is estinated to range from
5.7 percent to 40.0 percent resulting frominplenentation of these alternatives. The range of COC

| oadi ng reduction to surface water for Alternatives 2 through 4 would be from60.6 percent to 61.8
percent for metals and sulfate and a reduction of 0.0 percent for TSS. However, inplenentation of
Alternative 4 would result in an estinmated 70.0 percent |oading reduction to surface water for TSS.

lron HIIl Waste Rock

Alternatives 2 and 3 would provide a sinmlar reduction in |oading of COCs to groundwater. The estinated
reduction in groundwater |oading ranges from12.4 percent (Alternative 3) to 13.1 percent (Alternative
2). Alternative 4 would provide the greatest reduction in |loading COCs to groundwater (21.2 to 99.1
percent). Alternatives 2 and 3 would provide a simlar reduction in |loading COCs to surface water. The
estimated reduction in surface water |oading would be 20.8 percent for netals and sulfate (Alternative 2)
and - 13.6 percent for netals and sulfate by inplenmenting Alternative 3. For Alternative 2 there would be
an estimated 0.0 percent reduction in surface water |oading for TSS and an 85.4 percent reduction for
Alternative 3. Inplenentation of Alternative 4 would result in an estinmated increase of netals and

sul fate COC | oadi ngs to surface water that would range from79.5 to 99.4 percent, however, a reduction of
92.0 percent for TSS.

California @il ch Waste Rock

For Alternative 2 the reduction in |oading COCs to groundwater is estimated to range from12.5 to 18.5
percent. The range of CCOC | oadi ng reduction to surface water for Alternative 2 would be 57.1 to 60.0
percent for nmetals and sulfate and a 0.0 percent reduction for TSS. By inplenenting Alternative 3 the
reduction in |oading of COCs to groundwater is estimated to range from 13.0 percent to 17.0 percent. The
estimated range of COC | oadi ng reduction to surface water would be from42.9 to 46.7 percent for netals
and sulfate and a 2.5 percent reduction for TSS frominpl enentation of this alternative. |Inplenmentation
of Alternative 4 would result in the estimated reduction in | oading of COCs to groundwater from15.0 to
20.0 percent. The range of COC | oading reduction to surface water for Alternative 4 would be from52.4
percent to 58.9 percent for metals and sulfate and a reduction of 42.3 percent for TSS.



Fluvial Tailing Site 4

For alternatives 2 through 5 the reduction in |oading of COCs to groundwater is estinated to range from
61.0 to 80.9 percent resulting frominplementation of these alternatives. The range of CCC | oadi ng
reduction to surface water for Alternatives 2 through 5 would be from57.4 percent to 57.8 percent for
netals and sulfate. However, the estinated | oading reduction to surface water for TSS would range from
68.2 percent (Alternative 3) to 97.8 (Alternatives 4 and 5).

8.4.5 TERRESTRI AL ECOSYSTEM EXPOSURE

This criterion evaluates the ability of each alternative to reduce risk to the terrestrial ecosystem
w thin QU.

Gari bal di Sub-basin Wast e Rock

I mpl enentation of Alternatives 2 and 3 would reduce risk to the terrestrial ecosystemby reducing the
risk for ingestion of contam nated surface water.

Printer Grl Waste Rock
I npl erentation of Alternatives 2 and 3 would reduce risk to the terrestrial ecosystemby reducing the

risk for ingestion of contam nated surface water. However, inplenentation of Alternative 4 (waste rock
renoval ) would elimnate risk due to direct exposure to waste rock at the Printer Grl site.

Nugget Qul ch Waste Rock

By reducing the risk for ingestion of contam nated surface water, inplenmentation of Alternatives 2 and 3
woul d reduce risk to the terrestrial ecosystem However, through construction of a cover (Alternative 4)
risk due to direct exposure of the waste rock at the Nugget Qulch site would be elim nated.

AY-M nni e Wast e Rock

I mpl erentation of Alternatives 2 through 4 would reduce risk to the terrestrial ecosystem through
decreasing the risk of ingestion of contam nated surface water.

lron HIl Waste Rock

I npl erentation of Alternative 2 would reduce the risk of ingestion of contaninated surface water.
However, through the construction of a cover, Alternatives 3 and 4 would reduce risk due to direct
exposure of waste rock.

California Qulch Waste Rock
I mpl ementation of Alternatives 2 and 3 would reduce risk to the terrestrial ecosystemby reducing the
risk for ingestion of contam nated surface water. Alternative 4 (waste rock renoval) would elimnate any
risk due to direct exposure to waste rock.

Fluvial Tailing Site 4

For Alternatives 2 through 5, erosion control, regrading and revegetation would significantly reduce
exposure pathways due to erosion and ponded water and reduce exposure due to | eaching of netals,
therefore the potential risk to the terrestrial ecosystemwould be reduced. These alternatives would have
alimted effect on direct exposure pathways due to contact with the soil.

8.4.6 NONRESIDENTIAL SO LS

This criterion is not applicable. The sources of contam nation at OM are waste rock piles and fluvial
tailing material, not non-residential soils. Non-residential soils are not a source of contam nation
wi thin OUXA.



9.0 SELECTED REMEDY

An Action Menorandum (EPA, 1995a) was issued on August 4, 1995 by the EPA that selected the followi ng as
the Renmoval Action for the Garibaldi M ne area:

Alternative 2: Diversion Channels, Portal Collection and Goundwater Interception. This alternative
consi sts of constructing a portal collection systemfor the collapsed Garibaldi Mne portal,
approximately 1,960 |inear feet of concrete-line channel, and two groundwater interception trenches
constructed to intercept and divert surface and groundwater flow around the Garibaldi waste rock pile.

The proposal for the Renoval Action for the Garibaldi Mne was released for public comrent in 1995 and
i mpl enentation of the Renoval Action was initiated during the Fall of 1995.

An Action Menorandum (EPA, 1996a) was issued on July 19, 1996 by the EPA that selected the followi ng as
the renmoval action for the Agwalt Mne site:

Alternative 2. Diversion Ditches and Portal Diversion. This alternative consists of constructing
approximately 1,000 |inear feet of concrete-lined channels to prevent surface water runon to the piles
and a portal discharge collection systemfor the collapsed Agwalt M ne portal.

The proposal for the Renpval Action for the Agwalt Mne was rel eased for public coment in 1996 and
inplenentation was initiated in the fall of 1996.

Based upon consideration of CERCLA requirenents, the detailed analysis of alternatives, and public
commrents, EPA has determined that the following alternatives are the appropriate renedies for the waste
rock (Garibal di Sub-basin, Printer Grl, Nugget @ulch, AY-Mnnie, Iron HIIl and California Qulch) and the
Fluvial Tailing Site 4 located within OM:

Gari bal di Sub-basi n Waste Rock: Alternative 2 - Diversion of Surface Water and Stream
Channel Reconstruction

Printer Grl Waste Rock: Alternative 4 - Waste Rock Renoval

Nugget Qul ch Waste Rock: Alternative 4 - Diversion Dtches, Consolidation and Cover.
AY-M nni e Waste Rock: Alternative 4 - Diversion Ditches and Road Rel ocation

lron HIl Waste Rock: Alternative 3 - Regrade and Cover

California Gul ch Waste Rock: Alternative 2 - Stream Channel Reconstruction

Fluvial Tailing Site 4: Alternative 5 - Channel Reconstruction, Revegetation, Sedinent

Danms, Wetlands and Sel ected Surface Material Renoval .

These Sel ected Renedies will reduce risk to human health and the environnment and neet RAGs descri bed
earlier through the follow ng:

. Provi des the highest |evel of permanence and |long-termeffectiveness with the greatest
reduction of infiltration into the waste rock.

. Meets or exceeds all of the stability requirenents predicated in the WAMP and reduces the
present risk to the terrestrial ecosystem

. El i mi nates airborne transport of waste rock particles and mninizes both the erosion of
tailings materials and deposition into |ocal water courses and the |eaching and nigration of
netal s into groundwater and surface water.

. Controls the risks defined by the risk assessnent including ingestion of surface tailings by
terrestrial wildlife, contact of plants and soil fauna with surface tailings, and ingestion
of surface water by wildlife.

These Sel ected Renedi es best neet the entire range of selection criteria and achieve, in EPA' s
determination, the appropriate bal ance considering site-specific conditions and criteria identified in
CERCLA, the NCP and the WAMP, as provided in Section 10.0, Statutory Determ nations.



9.1 REMEDI ES FOR THE WASTE ROCK AND FLUVI AL TAI LING WTH N QU4

The followi ng sections will provide a detailed description of the Sel ected Renedies for the waste rock
and Fluvial Tailing Site 4 within Operable Unit 4.

9.1.1 REMEDY FOR THE GARIBALDI SUB- BASI N WASTE ROCK

The sel ected remedy woul d consi st of constructing approximately 850 feet diversion channels to reduce
surface water runon to the UCG 109A waste rock pile. The inprovenent of approxinmately 475 feet of roadway
side ditch and the installation of one culvert would reduce | eaching and erosi onal rel eases associ ated
with surface flow Approxinmately 225 feet of streamchannel will be reconstructed around UCG 109A (Figure
10) to prevent erosion.

9.1.2 REMEDY FOR THE PRINTER G RL WASTE ROCK

The Sel ected Renmedy woul d consi st of excavating and consolidating the | owernmost portion of the Printer
Grl waste rock (UCG 92A) onto waste rock pile UCG 71 (Col orado No. 2). The remnmining waste rock materia
will be regraded and the renmining disturbed area (~1.1 acres) revegetated to increase stability and
pronot e non-erosive runoff. Two diversion ditches would be constructed and armored with riprap to contro
surface water runon to the regraded disturbed areas (Figure 11).

9.1.3 REMEDY FOR THE NUGCGET GULCH WASTE ROCK

The Sel ected Renmedy woul d consi st of excavating and consolidating waste rock piles UCG 74 (Rubie), UCG 76
(Adi rondack), UCG 77 (Colorado No. 2 east), and UCG 85 (North Mke) onto waste rock pile UCG 71 (Col orado
No. 2). UCG 71 woul d be regraded and a sinple cover (18 inches of soil, the borrow source will be

det erm ned during design) placed over the consolidated naterial. The cover surface on UCG 71 will be
revegetated or covered with rock material. D sturbed areas which were cleared of waste rock woul d be
terraced, soils anmended and revegetated. Diversion ditches would be constructed to control surface water
runon (Figure 12).

9.1.4 REMEDY FOR THE AY-M NN E WASTE ROCK

The Sel ected Renedy woul d consi st of constructing diversion ditches to reduce surface water runon to the
AY-M nni e waste rock pile and reduce | eaching and erosional rel eases associated with surface flow Lake
County Road 2 will be realigned to provide area for construction of a sedinent pond and further add
protection fromstability failures of the tinber cribbing without destroying the mning heritage and

cul tural resources of this mning area (Figure 13).

9.1.5 REMEDY FOR THE | RON HI LL WASTE ROCK

The Sel ected Renedy woul d consi st of regrading waste rock piles UCG 12 (Mab/ Castle View). A sinple cover
(18 inches of soil, the borrow source will be determ ned during design) will be placed on UCG 12 al ong
with revegetation of the surroundi ng disturbed areas (Figure 14) and revegetation or placenment of rock on
the cover surface. Inplementation of this alternative will mnimze infiltration at UCG 12, reduce

| eachi ng, increase stability of the regraded waste rock and pronote non-erosive runoff fromthe regraded
waste rock pile surfaces.

9.1.6 REMEDY FOR THE CALI FORNIA GULCH WASTE ROCK

The Sel ected Remedy woul d consi st of reconstructing and stabilizing approxi mately 2,150 feet of the Upper
California @ulch streamchannel (Figure 15). Inplenmentation of this alternative would stabilize the
stream channel for the 500-year flood event and reduce contact of waste rock with surface flows in upper
California Qul ch, mnimzing | eaching and erosional releases associated with surface flow Specific
details of channel reconstruction will be determ ned during design. This alternative has al so been
incorporated into the selected remedy for Fluvial Site 4.

9.1.7 REMEDY FOR FLUVIAL TAILING SITE 4

The Sel ected Renmedy woul d consi st of reconstructing the Upper California @il ch stream channel and
regradi ng the channel spoil material and selected fluvial tailing areas. Eight sedi nent dans and
approximately 2.5 acres of wetlands would be constructed al ong the channel (Figure 16). |nplenentation of
this alternative would stabilize the stream channel and adjacent floodplain to convey the 500-year flood
event and reduce contact of surface flows with fluvial tailing in Fluvial Tailing Site 4, pronote
non-erosive flow, and mninze | eaching and erosional releases fromthe site. Specific details of channe
reconstruction will be determ ned during design



9.2 CONTI NGENCY MEASURES AND LONG TERM MONI TCRI NG

Specific water quality goals for surface streans and heavy netal s contaninati on have not been established
at this time. EPA has agreed to establish specific surface and groundwater requirenents at a later date
when EPA, and CDPHE have deternined the allowable water quality standards pursuant to QUL2 (Site Wde
Water Quality).

Pre-renedial data will be conpared to water quality and sedi ment data collected after the Sel ected Renedy
has been inplenented. An evaluation of the degree of surface water-quality inprovenent will be nade by
EPA and CDPHE at that tinme. If the inprovenent in Upper California Qulch surface water quality is not
considered sufficient to neet QU112 water quality standards, additional response actions nmay be required.

The Sel ected Renedies will be designed to mininize active maintenance requirenents. Post-closure

mai nt enance of the covers and diversion channels will be used to ensure that the integrity and permanence
of the covers and diversion channels are maintai ned. Provisions for surveillance and repair/cleanout will
be established for sedinent ponds and other features requiring routine naintenance.

Because the Upper California Qulch waste rock and fluvial tailing will remain on site, the Sel ected
Renedies will require a five-year review under Section 121(c) of CERCLA and Section 300.430(f)(4)(ii) of
the NCP. The five-year review includes a review of the groundwater and surface water nonitoring data,
inspection of the integrity of the covers, diversion channels and reconstructed channels, and an

eval uation as to how well the Sel ected Rermedi es are achieving the RAGs and ARARs that they were designed
to neet.

10.0 STATUTCRY DETERM NATI ONS

Under CERCLA Section 121, EPA nust select a renedy that is protective of human health and the
environnent; that conplies with ARARs; is cost effective; and utilizes pernmanent solutions, and
alternative treatnent technol ogies, or resource recovery technol ogies to the nmaxi numextent practicable.
I'n addition, CERCLA includes a preference for renedi es that include treatment which pernmanently and
significantly reduces the volune, toxicity, or nobility of hazardous wastes as a principal elenment. The
Sel ected Renedi es do not satisfy the statutory preference for treatment as a principal elenent of the
remedy. In narrowing the focus of the FFS, treatment of the Upper California @Qulch waste rock and fl uvi al
tailing material was determned to be inpracticable. The follow ng sections discuss how the Sel ected
Renmedi es neets statutory requirenents. A simlar determ nation was nade in selecting the Renoval Actions
for the Garibaldi Mne area and the Agwalt Mne site as presented in their respective Action Menorandums
(EPA, 1995a and EPA, 1996a).

10.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The followi ng section sunmmari zes the estinated effectiveness of the Sel ected Renedies for the waste rock
and Fluvial Site 4 located within QU for the protection of human health and the environmnent.

Gari bal di Sub-basin Waste Rock: Alternative 2 - Diversion of Surface Water and Stream Channel
Reconstruction

The Sel ected Renedy protects hunan health and the environnment through reducing direct contact with
contam nants at the site. The Sel ected Remedy uses diversion channel s and channel reconstruction to
control contam nant novenent and effectively reduce exposure to contam nants. The range of COC | oadi ng
reduction to surface water would be from78 to 83 percent for netals and sulfate and a mninal reduction
of TSS. Potential risk to the terrestrial ecosystemdue to ingestion or exposure to waste rock woul d be
reduced through stream channel reconstruction by the Sel ected Renedy (TerraMatrix/SM, 1998).

Printer Grl Waste Rock: Alternative 4 - Waste Rock Renoval

The Sel ected Remedy protects hunan health and the environment through the prevention of direct contact of
contaminants at the site. The Sel ected Remedy uses source renoval to effectively reduce direct contact
with contaminants at the site. The reduction in total |oading of COCs to groundwater was not cal cul ated
due to water bal ance conditions indicating that this site is a groundwater discharging area. Loading of
COCs to surface water runoff fromthe waste rock was estimated to be reduced 100.0 percent for nmetals and
sul fate and a reduction of 79.3 percent for TSS. Potential risk to the terrestrial ecosystemdue to

i ngestion or exposure to waste rock would be elimnated by the Sel ected Renedy since the waste rock woul d
be renoved (TerraMatrix/SM, 1998).



Nugget Qul ch Waste Rock: Alternative 4 - Diversion Ditches, Consolidation and Cover

The Sel ected Renedy protects human health and the environment through the prevention of direct contact
with contaminants at the site. The Sel ected Renedy uses diversion ditches and an engi neered cover to
effectively control contam nant nmovenent and reduce direct contact, ingestion, and inhalation of al
contanminants. The reduction in | oading of COCs to groundwater is estimated to range from28.5 to 52.1
percent resulting frominplementation of the Sel ected Remedy. The range of COC | oading reduction to
surface water runoff fromthe waste rock would be from8.8 to 79.9 percent for netals and sulfate and a
reduction of 82.0 percent for TSS. Potential risk to the terrestrial ecosystemdue to ingestion or
exposure to waste rock would be elinmnated by the Sel ected Renedy since the waste rock woul d be covered
(TerraMatrix/SM, 1998).

AY-M nni e Waste Rock: Alternative 4 - Diversion Ditch and Road Rel ocation

The Sel ected Renmedy protects hunman health and the environment through reducing direct contact with

contam nants at the site. The Sel ected Renedy uses diversion ditches to control contam nant novement from
the source area and effectively reduce exposure to contam nants. The reduction in |oading of COCs to
groundwater is estimated to range from5.7 to 40.0 percent resulting frominplenmentation of the Sel ected
Remedy. Loadi ng of COCs to surface water runoff fromthe waste rock was estinmated to range from60.6 to
61.8 percent for metals and sulfate and a reduction of 70.0 percent for TSS. Potential risk to the
terrestrial ecosystemdue to ingestion or exposure to waste rock woul d be reduced through constructing

di version ditches by the Sel ected Renedy (TerraMatrix/SM, 1998).

Iron HIl Waste Rock: Alternative 3 - Regrade and Cover

The Sel ected Renedy protects human health and the environnment through the prevention of direct contact
with contaminants at the site. The Sel ected Renedy uses regradi ng and an engi neered cover to effectively
reduce direct contact, ingestion and inhalation of contam nants. The reduction in total |oading of COCs
to groundwater is estinated to be 12.4 percent resulting frominplementation of the Sel ected Remedy. The
range of COC | oading reduction to surface water is estinmated to be 13.6 percent for netals and sulfate
and a reduction of 85.4 percent for TSS. Potential risk to the terrestrial ecosystemdue to ingestion or
exposure to waste rock would be elimnated by the Sel ected Renedy since the waste rock woul d be covered
(Terramatrix/SM, 1998).

California @Qulch Waste Rock: Alternative 2 - Stream Channel Reconstruction

The Sel ected Renedy protects human health and the environment through reducing direct contact with
contami nants at the site. The Sel ected Remedy uses channel reconstruction to control contani nant novenent
and effectively reduce exposure to contam nants. The reduction in |oading of COCs to groundwater is
estimated to range from12.5 to 18.5 percent resulting from inplementation of the Sel ected Remedy. The
range of COC | oading reduction to surface water would be from57.1 to 60.0 percent for netals and sulfate
and a reduction of 0.0 percent for TSS. Potential risk to the terrestrial ecosystemdue to ingestion or
exposure to waste rock woul d be reduced through stream channel reconstruction by the Sel ected Remedy
(TerraMatrix/SM, 1998).

Fluvial Tailing Site 4: Alternative 5 - Channel Reconstruction, Revegetation, Sedinment Dans,
Wet | ands and Sel ected Surface Material Renoval

The Sel ected Renedy protects human health and the environnment through reducing direct contact with
contami nants at the site. The Sel ected Renmedy uses channel reconstruction revegetation and sedi nent dans
to control contam nant migration and reduce exposure to contam nants. The reduction in | oading of COCs to
groundwater is estimated to range from61.0 to 80.9 percent resulting frominplementation of this
alternative. The range of COC | oading reduction to surface water would be from57.4 to 57.8 percent for
netals and sulfate and a reduction of 97.8 percent for TSS. Potential risk to the terrestrial ecosystem
due to ingestion or exposure would be reduced by decreasi ng exposure pathways due to erosion and ponded
wat er by the Selected Renmedy (TerraMatrix/SM, 1998).

10.2 COWPLI ANCE W TH ARARs

The selected Renmedy far QU4 will conply with all ARARs identified in Appendix Ato this ROD. No waiver
of ARARs is expected to be necessary. Renediation of Site-w de groundwater and surface water has been
deferred to QU 12, Site-wide Gound Water and Surface Water Quality (USCD, 1994). Renedi al work conducted
pursuant to QU 12 will be addressed under a separate ROD. |If a ROD addressing Site-wi de surface and
ground waters sel ects additional source renediation, the responsible settling defendant in whose work
area such source remediation is required shall be responsible for such additional source renediation
(USCD, 1994).



10.3 COST EFFECTI VENESS

EPA has determned that all of the Selected Renedies for waste rock and Fluvial Tailing Site 4 within Q.4
are cost effective in mtigating the principal risks posed by contam nated tailings. Section
300.430(f)(ii)(D of the NCP requires evaluation of cost effectiveness. Overall effectiveness is
deternmined by the following three balancing criteria: long-termeffectiveness and permanence; reduction
of toxicity, mobility, and volunme through treatment; and short-term effectiveness. Overall effectiveness
is then conmpared to cost to ensure that the renedy is cost effective. The Sel ected Renedi es neet the
criteria and provide for overall effectiveness in proportion to their cost. Specific cost estimates for
all of the Sel ected Renedi es incl ude:

Gari bal di Sub-basin Waste Rock Alternative 2: $ 130,510

Printer Grl Waste Rock Alternative 4: $ 99,288

Nugget Qul ch Waste Rock Alternative 4: $ 800, 012

AY-M nni e Waste Rock Alternative 4: $ 240, 820

Iron HIl Waste Rock Alternative 3: $ 159,776

California @Qulch Waste Rock Alternative 2: $ 548, 341
$

Fluvial Tailing Site 4 Alternative 5: 2, 653, 493

The estimated conbined cost for a of the Sel ected Renedies for waste rock and fluvial tailing materi al
within QM4 is $4.08 mllion. The cost estimated includes periodic inspection.

To the extent that the estinmated cost of the Sel ected Renedi es exceed the cost for other alternatives,
the difference in cost is reasonable when related to the greater overall effectiveness achieved by the
Sel ected Renedi es.

10.4 UTI LI ZATI ON OF PERVANENT SCOLUTI ONS AND ALTERNATI VE TREATMENT TECHNCLOG ES ( OR RESQURCE RECOVERY
TECHNOLOG ES) TO THE MAXI MUM EXTENT PGSSI BLE

EPA has determned that the Sel ected Rermedi es represent the naxi num extent to which pernmanent sol utions
can be utilized in a cost effective nmanner for the waste rock and fluvial tailing material within OQU/.

O those alternatives that are protective of human health and the environnent and conply with ARARs, EPA
has determ ned that the Sel ected Renmedies for the waste rock and fluvial tailing material w thin QWM
provi de the best bal ance of trade-offs in terns of |ong-termeffectiveness and pernanence, treatnent,
inplenentability, cost, and state and community acceptance.

Wil e the Sel ected Renedies for QM does not utilize the nost permanent solution treatnent or conplete
renoval , the use of engineered covers, diversion ditches, channel reconstruction, revegetation and

sedi nent dans provide a long-termeffective and pernmanent barrier to contam nated waste naterials, thus
reducing risk to an equival ent extent. Because the waste rock and fluvial tailing materials will renain
on site with no treatnment, the Selected Remedies will require a five-year revi ew under Section 121(c) of
CERCLA and Section 300 430(f)(4)(ii) of the NCP.

10.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

Various treatnment options for the waste rock and fluvial tailing naterial were considered early in the FS
process; however, due to the nature and size of the waste rock and fluvial tailing, these options were
deternmined to be either technically inpracticable and/or not cost-effective.

11. 0 DOCUNMENTATI ON OF S| GNI FI CANT CHANGES

The Sel ected Renmedies for the waste rock and Fluvial Tailing Site 4 is the third response action to be
taken at QM of the California Qulch Superfund Site. The first action inplenented the Action Menorandum
(EPA, 1995a) for the waste rock contained within the Garibaldi nmne site and was initiated during the
fall of 1995. The second action inplenented the Action Menorandum (EPA, 1996a) for the waste rock
contained within the Agwalt mne site and was conpleted in the Fall of 1996. These renoval actions are
consistent with the Sel ected Renmedies for the waste rock and Fluvial Tailing Site 4 within OQU4.

The Proposed Plan for Upper California Qulch, OM4 was released for public comrent on January 15, 1998.
The Proposed Plan identified the following alternatives as the preferred alternatives for the waste rock
and fluvial tailing material w thin QU4:



. Gari bal di Sub-basin Waste Rock: Alternative 2 - Diversion of Surface Water and Stream
Channel Reconstruction

. Printer Grl Waste Rock: Alternative 4 - Waste Rock Renoval

. Nugget Qul ch Waste Rock: Alternative 4 - Diversion D tches, Consolidation and Cover

. AY-M nni e Waste Rock: Alternative 4 - Diversion Dtches and Road Rel ocation

. Iron H Il Waste Rock: Alternative 3 - Regrade and Cover

. California Qul ch Waste Rock: Alternative 2 - Stream Channel Reconstruction

. Fluvial Tailing Site 4: Aternative 5 - Channel Reconstruction, Revegetation, Sedinment Dans,

Wet | ands and Sel ected Surface Material Renoval

Comment s recei ved during the public comment period are addressed in the Responsiveness Sumary. The EPA
determ ned that no significant changes to the renedy, as it was originally identified in the Proposed
Pl an, are necessary.
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1.0 1 NTRCDUCTI ON

The U.S. Environmental Protection Agency (EPA) has prepared the Responsiveness Summary to docunent and
respond to issues and comments raised by the public regarding the Proposed Plan for the Upper California
Qul ch Qperable Unit 4 (QU4) of the California @il ch Superfund Site. Comments were received during the
public neeting held on January 29, 1998 at 7:00 p.m at the Mning Hall of Fame in Leadville, Colorado.
These comrents, and responses to them are outlined in this document. By |aw, the EPA and the Col orado
Department of Public Health and Environment (CDPHE) nust consider public input prior to making a final
deci sion on a cleanup renedy. Once public comment is reviewed and considered, the final decision on a

cl eanup renmedy will be docunented in the Record of Decision (ROD).

Thi s docurent includes the follow ng sections:

. Background on Recent Community | nvol venent
. Summary of Comments Received During the Public Meeting and Agency Responses
. Remai ni ng Concerns

2.0 BACKGROUND ON RECENT COVMUNITY | NVOLVEMENT

The QU4 Proposed Plan was published in January 1998 and describes the preferred cleanup alternatives for
waste rock and fluvial tailing. Based upon consideration of NCP and WAMP criteria, EPA has determ ned
that the followi ng alternatives are the appropriate remedies for the waste rock (Garibal di Sub-basin,
Printer Grl, Nugget @il ch, AY-Mnnie, Iron H Il and California Qulch) and the Fluvial Tailing Site 4

|l ocated within QU:

Gari bal di Sub-basin Wast e Rock: Alternative 2 - Diversion of Surface Water and Stream Channel
Reconstruction

Printer Grl Waste Rock: Alternative 4 - Waste Rock Renoval

Nugget Qul ch Waste Rock: Alternative 4 - Diversion Ditches, Consolidation and Cover

AY- M nni e Waste Rock: Alternative 4 - Diversion Ditches and Road Rel ocation

Iron H Il Waste Rock: Alternative 3 - Regrade and Cover

California Qul ch Waste Rock: Al ternative 2 - Stream Channel Reconstruction

Fluvial Tailing Site 4: Alternative 5 - Channel Reconstruction, Revegetation, Sedinent Dans,

Wet | ands and Sel ected Surface Material Renoval

A portion of the public neeting held on January 29, 1998 was dedi cated to accepting fornal oral coments
fromthe public.

3.0 COWENTS AT THE FCRVAL PUBLI C MEETI NG

The followi ng are comments received at the fornal public nmeeting. The comment is italicized and EPA' s
response is in regular type.

Commrent No. 1: What are fluvial tailings?

Response: These are mne waste naterials that have been noved and reworked. They have been
deposited al ong streans and drai nage channel s by the novenent of water. Fluvial tailings are nore



expensive to cleanup due to the |location and quantity.

Comment No. 2: WIIl work near the AY-M nnie have an effect on the Mneral Belt Bicycle Trail?

Response: No, any water diversion work will not effect the bike trail. The possibility of
incorporating the water diversion into the grading work for the bike trail will be evaluated. Vater
diverted fromabove the AY-Mnnie will help recharge the wetl ands.

Commrent No 3: Where will fluvial tailings be deposited?

Response: The fluvial tailings will be deposited either at the Colorado #2 site (UCG 71) or used

near the gulch during regrading of the area.
Comrent No. 4: How w Il air quality be addressed during renedial action?

Response: A fugitive dust plan will be part of the construction work plan, and will include itens
such as wetting of roads, air nonitoring, and traffic restrictions. Due to the downw nd | ocation of
Operable Unit 4, the Leadville comunity should not be affected by any fugitive dust em ssions.

Comment No. 5: How will the bidding process work?

Response: Resurrection will contract the work to an environnental engineering

Comment No. 6: WII| there be any plugging of shafts?

Response: The North M ke and the Mab may have to be plugged. This will be eval uated during renedi al
desi gn.

Comrent No. 7: How will the maintenance of the sedinent traps be perforned?

Response: will be developed in the long-termnonitoring plan. The sediment |oading into the
sedinent traps will be evaluated for future | and use.

Commrent No. 8: What is a sinple cover?

Response: The proposed plan indicates that a sinple cover will consist of 18 inches of |ow
perreabl e earthen materi al .

Comrent No. 9: How will |ong-term nai ntenance be consi dered?

Response: The design will be done to mninize the anount of |ong-term nmai ntenance by reducing the
erosion, potential and increasing the stability of reworked areas.

Comment No. 10. Wiat is the WAMP?

Response: It stands for Wrk Area Managenent Plan and is part of the consent decree. It identifies
the work areas for the parties and contains procedural requirenents about how the work will be perforned.

Additional Comment: After the public neeting, concern was expressed about the road relocation at the A Y
M nni e.

Response: The specifications for the road relocation will be addressed during design. Interested
parties will be able to offer input during the design process.

4.0 REMAI NI NG CONCERNS
Remai ni ng Concerns

Based on review of the oral comments received during the public neeting, there are no outstanding issues
associated with inplenmentati on of the proposed renedial action.



TABLE 1

SUBBASI NS AND CONTAM NATED WASTE ROCK PI LES Q4

Sub- Basi n
Gari bal d:
Wi tes Qul ch

Nugget Qul ch

AY-M nni e
lron H Il
Fluvial Tailing Site 4 and South Area

Source: TerraMatri x/SM 1998

Waste Rock Pile

UCG 121 (Gari bal di)

UCG- 109A (McDermith)

UCG 92A (Printer Grl)

UCG 104 (Agwal t)

UCG 71 (Col orado No. 2)

UCG 74 (Rubi e)

UCG- 76

UcG- 77

UCG 79 (North Nbyer)

UCG 80 ( Mbyer)

UCG 85 (North M ke)

UCG 81 (AY-M nni e)

UCG 12 ( Mab)

UCG- 33A

UCG- 65

UCG 75 (M nni e Punp Shaft)

UCG- 82A

UCG- 93

UCG- 95

UCG 98 (Lower Printer Boy)
TOTAL

Surface Area(acres)

N

woookRroOoOONROROOONORDNE

.17

50
15
77
65
73
25
15
53
47
18
10
70
26
50
45
06
15
18

. 46
.41 acres

Vol une (cy)

27, 900
59, 700
6, 700
11, 500
17,490
8, 315
2,498
246
29, 612
4,411
11, 000
157, 300
5, 500
6, 258
7,000
6, 000
25, 540
769
1,174
1, 345
390, 258 cy



TABLE 2

GARI BALDI SUB- BASI N WASTE ROCK GEOCCHEM CAL DATA 1

ABA Anal ysi s

Sul fur, SO4 (%

Sul fur, Pyrite & O ganic(%

Sul fur, Total (%

AGP (T/ KT)

Neutralizing Potential (% CaCO 3)
ANP ( T/ KT)

NNP ( T/ KT)

EPA Met hod 1312 Extracted
Leachate Anal ysis

Arseni c
Cadm um
Cal ci um

Iro
Lea

n
d

Magnesi um
Mer cury
Pot assi um
Sodi um

Zin
pH

c

Alkalinity

TDS

Chl ori de
Sul fate

Total Metals

Arsenic

Cadni um

Lead

Zi nc
Notes: 1) Source: Draft Qperable Units 4, 8,
AGP = Acid generation potential
ANP = Acid neutralization potential
NNP = Net neutralization potenti al
T/ KT = Tons per 1,000 tons
my/ | = mlligrams per liter
my/kg = mlligrans per kil ogram
S. u. = standard units

wen
Sour ce:

Gari baldi M ne
Site (UCG 121)

0. 0015
0.034
19.11

10.3
4,59
5. 05

<0. 0002

1.78
2.58
6. 24
2.9 s.u.
2
254
1
345

115
0.61
3,570
382

Concentration (ng/l

Waste Rock Pile
UCG 116

0.43
0.32
0. 68
21
0.1
<1
-21

<0. 001
0.016
93. 4
0. 07

270
Concentration (ng/kg)

30
6.5
446
518

and 10 Reconnai ssance Report (TerraMatrix/SM,

indicates that the value is less than the instrunment detection limt.

TerraMatri x/ SM 1998

unl ess not ed)

Waste Rock Pile
UCG 109A

0.18
1.15
1.33
42
0.8
8
-32

46
6.8
4.63
1,510

1995d) .



Location

CG 1

CGIE

CGD

CG 1C

RI BALDI

TABLE 3

SURFACE WATER COC LOADI NGS (| bs/ day)

Sanple I D

FLUVIAL SITE 4 and SOUTH AREA SUB- BASI N

1995 Peak Fl ow

1996 Peak Fl ow

spring flow average

1995/ 1996 spring flow average
pre-renmoval action spring flow average
post-renoval action spring flow average

1995 Peak Fl ow

1996 Peak Fl ow

spring flow average

1995/ 1996 spring flow average

% of 1995 Peak Flow at CG 1

% of 1996 Peak Flow at CG 1

% of spring flow average at CG 1

% of 1995/1996 spring flow average at CG 1

1995 Peak Fl ow

1996 Peak Fl ow

spring flow average

1995/ 1996 spring flow average

% of 1995 Peak Flow at CG 1

% of 1996 Peak Flow at CG 1

% of spring flow average at CG 1

% of 1995/1996 spring flow average CG |
1995 Peak Fl ow

1996 Peak Fl ow

spring now average

1995/ 1996 spring Flow average

% of 1995 Peak Flow at CG 1

% of 1996 Peak Flow at CG 1

% of spring flow average at CG 1

% of 1995/1996 spring flow average CG 1

1996 Peak Fl ow
% of 1996 Peak Flow at CG |

SUB- BASI N

CG 1G 1995 Peak Flow

1996 Peak Fl ow

pre-renoval action spring flow average
post-renoval action spring flow average
1995/ 1996 spring flow average

% of 1995 Peak Flow at CG 1

Flow (cls)

8l

81
91
33
.25
.55

g w 0w o

10.3
4.37
6. 87
106.0
117
112
129

7.53
7.27
3.43
5.13
85.5
82.5
87.7
96.2
7.11
5.15
2.69
4.42
80.7
58.5
68. 8
82.9

6. 85
4.74
1.58
2.15
2.74

TSS

48949
37449
11712
21026

8254
22948

21866
26447
4337
11303
44.7
70.6
37.0
53.8

17466
11765
2753
6780
35.7
31.4
23.5
32.2
11889
3445
2123
3489
24.3

9.2
18.1
16. 6

0.81
0. 002

9238
1278
1689
364

2768
18.9

Sul fate

18059
12356
7042
9891
6248
0308

14107

13334
6317
9512
78.1
108
89.7
96. 2

11373
7843
4526
6457
6.30
63.5
64.3
65. 3
9205
5000
2902
4768
51.0
40.5
41.2
48.2

0.026

9607
4602
2192
2088
2829
53.2

As, diss

095
048
032
035
030
030

oo o0o0o0o0

10
056
052
049
106
117
164
143

©ooo

0.041
0. 039
0.033
0.028
42.7
82.5
105
80.2
0.077
0.083
0.029
0.048
80.7
175
91.7
138

0. 0002

0.37
0.31
0.041
0. 056
1129
389

As, total

10.93
5.75
2.02
3.45
1.19
4. 96

1.50
0.75
0. 27
0.54
13.7
13.0
13. 4
15.8
1.53
0.67
0. 32
0.52
14.0
11.6
15.8
15.2

0. 0002
0.003

29
61
30
12
56

oo ocow

Cd, diss

28
23
31
60
01
60

W whwoah

2.44
1.33
1.01
1.14
57.0
25.5
30.5
24.8
8. 44
1.11
1.43
2.34
197
21.3
43.1
50.9

0. 0001
0. 002

59
02
66
52
77

oo ok

Cd,

10. 46
5.70
4.19
6.32
3.83
4. 47

3.25
1.96
1.16
1.48
31.1
34.4
27.7
23. 4
3.07
1.39
0. 80
1.31
29.3
24. 4
19.0
20.8

0. 0002
0. 003

96
02
65
50
77

oo orNnN

total

Cu, diss

49.
36.
17.
30.
14.
28.

NP W oo

44.
44.
16.
27.
88.

123
92.
92.

W o U b w

= o

28.
23.
12.
19.
57.
65.
68.
63.
20.
11.

P NOORFR, ORMWOSMN

o
N
©

10.
41.
30.
34.
33.

o o 0aN

0. 0002
0. 0004

26.6
11.3
6. 35
5.24
7.39
53.3

Cu,

80.
45.
23.
39.
19.
36.

P ORrR OFr ©

52.
44.
17.
31.
65.
98.
74.
79.

~N oo ugRr NMO

38.
22.
12.
21.
47.
50.
54.
54.
23.
11.

N O WN D WNONN

o
ol
©

10.
29.
25.
27.
27.

~N © 0 b~ o

0. 0006
0.001

29.6
9.97
6. 45
5.13
0.72
36.6

total

35.
47.
17.
28.
12.
34.

12.
11.

5.
8.
35
23
30
29

NNNWOORERPMAMNDMNPRLREPREN

0. 0002
0. 0003

rrooCO

Pb, diss

0 NP 01O N

1
40
15
.8
.6
.8
.0

48
96
25
37
05
17
11
89
27
11
50
83
60
36
87
94

59
38
48
16
82
68

Pb,

632
345
159
288
85.5
423

10.1

107
17.7
39.9
1.59
30.9
11.1
13.9

0.001
0. 0004

11.09
59
08
43
82
75

PhOWPR

total

Zn, diss

950
627
494
644
460
487

605
594
327
474
63.6
94.8
66. 3
73.6

361
231
181
184
38.0
36.8
36.6
28.5
410
212
121
199
43.2
33.7
24.6
31.0

0. 005
0.001

510
166
111
91.0

Zn, total

1088
803
545
737
494
600

695
706
343
532
63.9
87.9
62.9
72.3

414
258

200
36.1
32.1
33.0
27.2

410

228

122

201
37.7
28.1
22.5
27.3

0. 006
0.001

528
194
116
87.7
144
48.6



Locati on

CG 1H

Gv 1

CG 11

CG 1F

CG 1J

% of
% of
% of
% of

1995
1996

TABLE 3(Conti nued)

SURFACE WATER COC LOADI NGS (| bs/ day)
Sanple 1D

1996 Peak Flow at CG 1

pre-renmoval action spring flow average CG 1
post-renoval action spring flow average at CG 1
1995/ 1996 spring flow average at CG 1

Peak Fl ow
Peak Fl ow

pre-renoval action spring flow average
post-renpval action spring flow average

% of
% of
% of
% of

1995
1996

1995 Peak Flow at CG 1G

1996 Peak Flow at CG 1G

pre-renoval action spring now average at CG 1G
post-renoval action spring flow average at CG 1G

Peak Fl ow
Peak Fl ow

pre-renmoval action spring flow average
post-renoval action spring flow average

% of
% of
% of
% of

1995
1996
% of
% of
% of
% of

1995
1996
% of
% of

1995
1996
% of
% of

1995
1996
% of
% of

1995 Peak Flow at CG 1G
1996 Peak Flow at CG 1G
pre-renoval action spring flow average CG |G
post-renoval action spring flow average CG 1(

Peak Fl ow

Peak Fl ow

1995/ 1996 spring flow average

1995 Peak Flow at CG 1G

1996 Peak Flow at CG 1G

1995/ 1996 spring flow average CG 1G

Peak Fl ow
Peak Fl ow
1995 Peak Flow at CG 1G
1996 Peak Flow at CG 1G

Peak Fl ow
Peak Fl ow
1995 Peak Flow at CG 1G
1996 Peak Flow at CG 1G

Peak Fl ow
Peak Fl ow
1995 Peak Flow at CG 1G
1996 peak Flow at CG 1G

WHI TES GULCH SUB- BASI N

WG 1

1995 Peak Fl ow

Flow (cls)

53.8
48. 6
38.7
51.4

NM
4.23
0.04
1.54

NA
89. 2
2.53
71.6

0. 82
0. 006
0.39
0.004
12.0

0.1
24.7
0.19

0.709
NM
0.39
10. 4
NA
14.2

0.36

o g o
w W w

1.48
2.38
21.6
50.2

1.16
1.14
17.2
24.1

42.8
0.11
59.3

61.9
0.16
23.6
0.14
0.67
0.013

0.039
19.1

10.5
0.21

23.3
8.09
0.25
0.63

894
64.2
9.08
5.02

9408

Sul fate

37.2
35.1
25.1
28.6

2054
748

44.6
12.0
35.8

3937
64.7
2090
33.2
41.0
1.41
95. 4
1.59

229

126

38.8
48.5
0.40
1.05

127
123
1.33
2.67

4132

As, diss

646
138
2.38
220

0.30
0.12
0.058

96.7
289
104

1.06
0.015
0.70
0. 006
287.30
4.96
1700
11.18

0. 004

0.002
1.04

0.008
0.013
2.16
4.18

0. 006
0. 006
1.72
2.00

0. 009

As,

10.7
25.2
14. 4
15.1

0.39
0.10
0.091

63.2
33.7
77.2

1.06
0.016
0.61
0. 007
32.3
2.58

203
5.56

0. 004

0.002

t ot al Cd,

19.6
21.9
11.3
16.8

0.41
0.084
0.13

40.2
12.8
25.6

1.77
0.012
0.74
0. 007
68. 4
1.15

112
1.26

0. 041

0.058
0.003
2.25
0.33

0. 240
0. 006
9. 26
0.63

0.191
0.012
7.38
1.14

0. 097

di ss Cd,

17.9
17.0
18.2
12.3

0.43
0. 095
0.13

42. 4
14.6
26. 4

1.68
0.016
0.83
0.008
56.9
1.60
127

0. 046

0.022

t ot al Cu,

31.1
45.1
14.2
24. 4

3.99
0.75
1.27

35.5
11.9
24.2

11.5
0.13
5.77
0.071
43.2
1.16
90.8
1.35

0.17

0. 056
0. 65

0.75

002
010
007
086

©coo0o

S
o o
= o
w ©

di ss Cu,

22.1
33.9
0.45
20.6

4.08
0.71
1.28

41.0
11.1
25.0

10.6
0.14
5.71
0.071
35.9
1.42
88.5
1.39

0.21

0.068
0.72

total

Pb, diss Pb,

N O wOo
©
o

0.18
0. 004
0. 066

51.0
0. 84
42.8

0.15
0. 000
0.054
0. 000

26.2
0. 099

11.3
0.083

0. 038

0.012

0.008
0.013
1.35
3.59

0.01
0. 006
1.08
1.72

0. 009

total

0. 46
3.60
18.7
1.68

0.27
0. 004
0.10

17.3
0.14
23.9

0. 44
0.001
0.091
0.000

3.99

0.04

2.96
0.072

0. 046

0.015

Zn, diss

N
' Eal
NP o

72.

w

23.5

39.0

25.8

216
2.22

107
1.23
42.3
1.19
96.6

2.41
0.93

0. 061

16
13
03
07

©ooo

10
66
41
89

eoornN

13.1

Zn, total

i
A
o ook

222

1.24
42.0
1.21
94.8

2.37
0.90

0. 068

72
39
14
20

©ooo

93
91
55
98

eoornN



TABLE 3 (Conti nued)

SURFACE WATER COC LOADI NGS (I bs/ day)
Location Sanple ID

1996 Peak Flow

spring flow average

base fl ow average

1995/ 1996 spring flow average

% of 1995 Peak Flow at CG 1

% of 1996 Peak Flow at CG 1

% of spring now average at CG 1

% 1995/ 1996 of flow average at CG |

SPR- 16A 1995 Peak Flow
1996 Peak Fl ow
spring flow average
base flow average
1995/ 1996 spring flow average
% of 1995 Peak Flow at WG 1
% of 1996 Peak Flow at WG 1
% of spring flow average at W& 1
% of base flow average at W& 1
% of 1995/1996 spring flow average at W& 1

SPR-16B 1995 Peak Fl ow
1996 Peak Flow
spring flow average
base flow average
1995/ 1996 spring flow average
% of 1995 Peak Flow at WG 1
% of 1996 Peak Flow at WG|
% of spring flow average at W& 1
% of base flow average at WG|
% of 1995/1996 spring flow average at W& 1

WG 3 1995 Peak Fl ow
1996 Peak Fl ow
spring flow average
base flow average
1995/ 1996 spring flow average
% of 1995 Peak Flow at WG 1
% of 1996 Peak Flow at WG 1
% of spring flow average at WG|
% of base flow average at WG|
% of 1995/1996 spring flow average at W& 1

AG 1A 1995 Peak Fl ow
1996 Peak Fl ow
sprig flow average
base flow average
1995/ 1996 spring flow average
% of 199S Peak Flow at WG|

<I MG SRC 98077VD>
<I MG SRC 98077VE>
<I MG SRC 98077VF>

Flow(cl s)

2.4
0.83
0.034
1.07
18.5
27.2
21.2
20.1

0.02

0.01
0.013
0.003
0.013
23
42
57
82
21

P ®Por

o

01
01
01
0. 003
01
61
42
20
82
93

IS

© ®rooo

=

33

ot

93
0. 020
0.93
81.6
57.5

112
55.8
88.9

0.54
0.06
0.3
0.010
0.3
33.1

TSS

129
996
9.72
1712
19.2

54
27
42
11
42
0. 006

0.21

0042

1.08
0. 025

O O o oo

0.32
0.27
0.29
0.081

0.003
0.21
0.029

0.017

4663

670
1246
1.73
1246
49. 6

518

125
17.8
72.8

14.6
62
09
69
09
15

O 0 O W kK

Sul fate

38
12

18

22.
31.
18.
18.

41.
14.
24.

4.

24.

P ©Pr OO

20.

14
18
4.

P ®RFk OO

41
23
18
21
18

1
59

1
42

1

18
1
7

11
7

45

84
68
51
15
9

4
0
3

0
6
1
82
1
99
38
90
39

.33

5
.6
.5
42

50
38
46
60

.02

61
08
39
.6
39
01
.4
45
.0
01

93
00
77
.2
7
.8

As, diss

0
0
0

O O o oo

o O o oo

0

0
0
0
0.
0

o000 oo

0.13
. 006
. 001
. 006

272
20.0
18.6

0001
0001
0001
0001
0001

0.04
11
65
09

B © R

0ool
0001
0001
0000
0001
1.23
. 083
1.42
1.18
1.40

.014
. 007
. 007
0001
. 007

163
5.75

105
7.84

104

012
001
005
000
005
133

As, total

0.13
0.029
0.001
0. 044

1.61

2.25

1.42

1.28

0001
0001
0001
0002
0001
0.06
0.04
0.24
15.1
0.16

coooo

0001
0001
0001
0001
0001
0.06
0.083
0.31
9. 63
0.20

coooo

0.022
0.035
0. 0001
0.035
69. 4
17.3
122
10.7
79.4

0. 006
0. 0003
0. 002
0. 000
0.002

3.31

Cd, diss

0.26
0. 061
0. 004
0. 066

2.26

4.95

1.64

1.43

003
001
002
001
002
3.35
0.54
3.69
13.8
3.40

O O o oo

0. 002
0.001
0.002
0. 0003
0. 002
1.73
0.56
2.90
7.35
2.7

079
067
040
001
040
81.
25.
65.
22.
60.

o O O oo

w s b oo

0.026
0.003
0.015
0. 0004
0.015

27.1

Cd, total

0.31
0. 070
0. 066
0.083

1.51

5.45

1.67

1.31

0.004
0.001
0.003
0. 0005
0. 003

0. 044
0.004
0.021
0. 0004
0.021

27.6

Cu, diss

21.1
6.47
0.31
7.81
28.2
58.4
36.1
25.8

0.45
0.18
0.27
0.034
0.27
3.22
0.85
4.10
11. 2
3.39

0. 20
0.19
0.21
0.034
0.21
1.46
0.89
3.20
11. 2

2.6

12.2
8.56
5.43
0. 063
5.43
86.
40.
84.
20.
69.

o gk o N

8.16
0.49
3.48
0.027
3.48
58.0

Cu,

total

20.8
6. 88
0.28
8. 49
22.9
46.2
29.1
21.7

0.53

0. 20

0.30
0.027
30
86
98
32
72
.50

wopoONO

o

24
0.20
0.21

0.033
0.21
1.29
0.97
3.12
11.7

2.5

16.5
8.04
6.20
0.063
6.20
89.4
38.6
90
22.3
73.1

6.41
0.52
3. 07
0.015
3.07
34.7

Pb, diss

0.13
0.015
0. 002
0.021
0.025

0. 087

0003
0002
0002
0001
0002

oo ooe

17
22
71
88

O Wk o«

0.001
0. 001
0.001
0. 0000
0.001
8.59
0.58
4.00
2.65
2.9

0. 007
0. 007
0. 005
0. 0003
0. 005
81.6
5.73
32.8
17.6
23.7

0. 003
0. 0003
0. 002
0. 0001
0.002
33.1

Pb, total

0.17
0.61
0.002

0.001
0. 000
0.001
0. 0001
0.001
0.018

0.18

0.13

5.61
0.078

0.001
0. 0000
0. 0005
0. 0001
0. 0005

0.023

0. 000

1.22

0. 0002
0.33
29.5
92.9

53
10.7
32.0

0.003
0. 0003
0. 002
0. 0002
0.002
0.070

Zn, diss Zn,

17.7
5.85
0.25
6.82
1.38
2.83
1.16
1.06

0.20
0.076

0.12
0.023
12
51
43
01
32
72

B O©OMNO RO

093
077
093
021
093
71
43
59
47
37

coooo

= 0= OO

12.0
7.15
5.55
0.072
5.55
91.5
40.3
95
29.0
81.4

5.24
0.27
2.12
0.032
2.12
40.0

total

18.0
6. 04
0.24
7.16
1.37
224
1.11
0.97

0.20
0. 066

0.12
0.021
12
36
48
03
62
71

B oNOo R o

097
085
092
020
092
65
47
52
23
29

o000

B oP oo

12.9
7.44
5.74
0.067
5.74
86. 4
41.4

95
27.3
80.1

3.70
0.34
1.87
0. 029
1.87
24.7



TABLE 4

GEOCHEM CAL DATA FOR WASTE ROCK SOURCES IN WHI TES GULCH 1

ABA Anal ysi s Sanple Site Sanple Site Sanple Site
UCG 104 2 UCG 92ANC 3 UCE92- ASC 3
Sul fur, SO 4(% 0.63 0.22 0.42
Sul fur, Pyrite & Organic (% 1.06 0.28 0.57
Sul fur, Total (% 1.69 0.5 0.99
AGP ( T/ KT) 52.8 15.6 30.9
Neutralizing Potential (%CaCO 3) <0.1 <0.1 <0.1
ANP ( T/ KT) 0 0 0
NNP ( T/ KT) -52.8 -15.6 -30.9
EPA Method 1312 Extracted Leachate Analysis (ng/l unless noted)
Arsenic <0.001 <0. 001 <0.001
Cadmi um 0.003 0.003 <0. 003
Cal ci um 14.3 6.6 0.8
Iron 0.739 0. 066 2.53
Lead 0.02 <0. 02 1.59
Magnesi um 3.69 1.88 0. 48
Mer cury <0. 0002 <0. 0002 <0. 0002
Pot assi um 1.64 1.85 2.08
Sodi um 2.25 2.02 2.2
Zi nc 0.411 0.571 0.325
pH (units) 3.2 s.u. 3.8 s.u. 3.2 s.u.
Al kalinity (mg/l as CaCO 3) <2 <2 2
TDS 124 56 62
Chloride <1 <1 <1
Sul fate 148 66 102
Total Metals (nog/kg)
Arsenic 41.9 20.9 12.8
Cadmni um 0.36 0.32 0.33
Lead 138 174 701
Zinc 252 72.9 34.6
Not es: 1. Source: Draft-Operable Units 4, 8, and 10 Reconnai ssance Report (TerraMatrix/SM.
2. This waste rock pile is also referred to as the Agwalt waste rock pile.
3. This waste rock pile is also referred to as the Printer Grl waste rock pile.
AGP = Acid generation potenti al
ANP = Acid neutralization potential
NNP = Net neutralization potential
T/ KT = Tons per 1,000 tons
mg/l = mlligrans per liter
ng/ kg = milligrams per kilogram
s.u. = standard units
"<" indicates that the reported value is less than the instrument detection limt
(1oL).
Source: TerraMatrix/SM 1998

1995d) .



TABLE 5
GECCHEM CAL DATA FOR WASTE ROCK I N THE
NUGGET GULCH AND AY-M NNI E SUB- BASI NS

ABA Anal ysi s UCG- 79 UCG- 80 UCG- 85 UCG- 81
(North (Moyer) (North M ke) (Ay-M nni e)
Moyer)
Sul fur, SO 4 (% 2.27 0. 86 1.79 1.04
Sul fur, Pyrite & Organic (% 3.63 1.15 3.58 1.06
Sul fur, Total (% 5.9 2.01 5.37 2.1
AGP ( T/ KT) 184.4 62.8 167.8 65.6
Nuet. Potential (% CaCO 3) 13.5 5.5 0.1 13.2
ANP ( T/ KT) 135 55 0 132
NNP ( T/ KT) -49. 4 -7.8 -167.8 66. 4

EPA Method 1312 Extracted Leachate Analyses (ng/l unless noted otherw se)

Arsenic <0. 001 <0. 001 0. 002 <0.001
Cadni um 0. 062 0. 009 0.081 0.395
Cal ci um 460 117 167 214
Iron 0.02 0.017 16.2 0.012
Lead 0.02 <0. 02 1.04 0.082
Magnesi um 30 15.3 7.77 37.8
Mercury <0. 0002 <0. 0002 <0. 0002 <0. 0002
Pot assi um 0.34 0. 477 1.28 0.99
Sodi um 1.59 1.49 2.71 1.78
Zinc 1.92 0.123 10.8 25.3
pH 6.2 s.u. 6.3 s.u. 2.7 s.u. 5.7 s.u.
Alkalinity 40 35 <2 15
TDS 2110 564 1050 1210
Chloride <1 <1 1 1
Sul fate 1320 352 100 843

Total Metals (ng/kg)

Arsenic 304 145 227 212
Cadmi um 253 47 3 113
Lead 4,460 2,940 2,090 11. 4
Zinc 28, 100 8,160 783 18, 000

Notes: 1) Source: Draft Operable Units 4, 8, and 10 Reconnai ssance Report (TerraMatrix/SM, 1995d.

AGP = Acid generation potential

ANP = Acid neutralization potential

NNP = Net neutralization potenti al

T/ KT = Tons per 1,000 tons

ng/ | = mlligramper liter

mg/kg = mlligram per kil ogram

S. u. = standard units

"< = indicates that the value is less than the instrunent detection limt.

Source: TerraMatrix/SM 1998



TABLE 6

WASTE ROCK PILE UCG 12 GEOCHEM CAL DATA 1

ABA Anal ysi s

Sul fur, SO 4 (%

Sul fur, Pyrite & Organic(®
Sul fur, Total (%

AGP ( T/ KT)

Neut. Potential (% CaCO 3)
ANP ( T/ KT)

NNP ( T/ KT)

3.09
2.04
5.13

160.3
4.4

44
-116.3

EPA Method 1312 Extracted Leachate Analyses (ng/l unless noted)

Arsenic
Cadmi um
Cal ci um
Iron

Lead
Magnesi um
Mer cury
Pot assi um
Sodi um
Zinc

pH (units)
Alkalinity (mg/l as CaCO 3)
TDS
Chloride
Sul fate

Total Metals (ng/kg)

Arsenic
Cadmi um
Lead
Zi nc

Not es: 1) Source: Draft-Operable Units 4, 8,

<0. 001
0.137
518
0.084
0.119
43.3
<0. 0002
0.54
1.92
5.21
6.9 s.u.
30

2520

<1

1710

290
131
36, 100
19, 300

and 10 Reconnai ssance Report (TerraMatrix/SM 1995d).

AGP = Acid generation potenti al

ANP = Acid neutralization potential

NNP = Net neutralization potential

T/ KT = Tons per 1,000 tons

ng/ | = mlligramper liter

ng/ kg = mlligram per kilogram

S. u. = standard units

"< = indicates the value is less than the instrunent detection limt.

Source: TerraMatrix/SM 1998



Tot al
Sanpl e Depth | nterval Sanpl e Type Arsenic
Location 3
Conposite 5 0 - 0015 STC 6 248
F4B1 0- 2 T7 65
F4B1 10 - 12.7 FS 8 -8.6
F4B2 0- 2 FS 347
F4B2 8 - 10 FS 5.9
F4B3 0o- 2 T 347
F4B3 8 - 8.8 FS 6
F4B4 0- 2 T 232
FAB4 10 - 11.8' FS 3.5
F4B5 0- 2 T NM
F4B5 2 - 4 FS 311
Terrestrial Ecosystem Ri sk Assessment Geochemi cal Sanples 9
UCG65E 0- 0.5 STC 232
UCGS5F 0 - 0.5 STC 423
UCG65H 0- 0.5 STC 226
UCGe51 0- 0.5 STC 487
Notes: 1) Total nmetals analysis results are in ng/l.

2) EPA Method 1312 analysis results are in ng/kg.

3) Sanple locations are shown on Figure 2.7,
(WCC, 1994a).
2 inches) were collected and conposited as a single sanple as described in the

4) Source:

5) Conposite sanple:
Tailing RI

Surface tailing conposite sanple.

collected at a depth of 0 -

6) STC -
7T -

Subsurface sanpl e,

Tailing Disposal

(WCC, 1994a).

Area RI

10 surface sanples (0 -

Fl uvi al

Ri sk Assessnment,

FLUVI AL TAILING SITE 4 -
Metal s Analysis 1
Cadmi um

Tailing RI

516
-32
24. 4
131
-0.56
114
166
98
54.3
NM
501

24
86
17
24

2 feet.

sanpl e was col | ected from foundation soil

Operable Unit No.

Copper

Geocheni cal

271

87.9

339
NR
NR
NR
NR
NR
NR
NM
NR

138
108
197
367

Tailing Site 4 Geochemi cal

indicates that the reported value is below the instrunent detection limt.

8) FS - Foundation soil sanple,
tailing/fluvial sedinment material.
9) Source: Screening-Level Ecol ogical
NM - Not neasured.
NR - Not reported.

Sour ce:

TerraMatri x/ SM 1998

TABLE 7

FLUVI AL TAI LI NG GEOCHEM STRY DATA

Lead
Sanpl es 4

13200
181
R
17200
99.5
18900
1130
14100
147
NM
30100

9862
14551
7574
39608

Sanpl e Locati ons.

bel ow the fluvial

EPA Method 1312 Leachate Anal ysis 2

Zinc

11300
209
9060
2360
190
2140
7170

18900
5800

NM

54900

5646
16287
3743
5499

Arsenic

- 0.
- 0.
-0.
-0.
- 0.
- 0.
-0.
- 0.
- 0.
- 0.

NM
01
01

01
01
01
01
01
01
01

NM
NM
NM
NM

001

Cadmi um

NM
0. 0159
0. 870
0.0789
-0.005
0.0971
-0.005
0.0304
-0.005
0.492
0.919

NM
NM
NM
NM

4, California Gulch Superfund Site (Stoller,

Lead

NM
-0.003
0.0191

9. 85
-0.001
11. 4
-0.001
12.7
-0.003
8.31
4.90

NM
NM
NM
NM

tailing and interm xed fluvial

1996) .

Zinc

NM
2.08
18.6
8.89
0.125
6. 35
-0.02
4.02
0.101
4.98
14.1

NM
NM
NM
NM



ABA Anal ysi s

Sul fur, SO 4(%

TABLE 8

GEOCHEM CAL DATA FOR WASTE ROCK SOURCES SAMPLED I N
FLUVIAL SITE 4 AND SOUTH AREA 1

Sul fur, Pyrite & Organic(%

Sul fur, Total

AGP (T/KT)

(A

Neut. Potential (% CaCO 3)

AN (T/ KT)
NNP ( T/ KT)

EPA Met hod 1312 Extracted Leachate Anal yses

Arsenic
Cadmi um
Cal ci um
Iron

Lead
Magnesi um
Mer cury
Pot assi um
Sodi um
Zinc

pH (units)

Al kalinity (ng/l as CaCO 3)

TDS
Chloride
Sul fate

Total Metals (ng/kg)

Arsenic
Cadmi um
Lead
Zinc

Not es:

AGP
ANP
NNP
T/ KT
ng/ |
g/ kg

Sour ce:

15,
29,

339
319

(mg

<0.
0.
40.
<0.
<0.
8.
<0.
1.
0.
0.
7.
30
200
<1
119

264
121
100
500

Sanple Site UCG 65

.3

/1 unl ess noted)

001
013
8

01
02
87
0002
52
492
058
4 s.u.

Sanple Site UCG 75

<0. 001

249

32.2
<0. 0002

29.88
5.8 s.u.
25
1330
<1
878

924
96. 6

20, 800

16, 700

Source: Draft - Operable Units 4, 8, and 10 Reconnai ssance Report

Acid generalization potential
Acid neutralization potential

Net neutralization potential
Tons per 1,000 tons
mlligramper liter

m |ligram per kilogram
standard units

indicates the value is less than the instrument

TerraMatri x/ SM 1998

detection limt.

Sanple Site UCG 98

0.74
0. 06
0.68
23.1
0.69
639
17.1

<0. 001
<0. 003

<0. 02

0. 542
<0. 0002
866
932
039
9 s.u.

o oo ko

18

28.2

2.9
972
777

(TerraMatrix/SM, 1995d).



<I MG SRC 98077VA>
<I MG SRC 98077VB>

Overal |l Protection of Human
Heal th and the Environnent

Conpl i ance with ARARs
Long- Term Ef fecti veness and
Per manence

Reduction of Toxicity, Mbility,
or Vol une through Treatnent

Short-Term Ef fecti veness

| mpl ementability

Cost 1

Source: TerraMatrix/SM 1998

1 The No Action alternative wll

Alternative 1
No Action

Does not neet RAGCs.

Not an issue.
No change in long-term
effectiveness.

Woul d not reduce the toxicity,
mobi lity, or volunme of waste rock
and does not include treatnent.

No di sturbance to the conmunity.
Not effective in reducing short-

termrisk.

Not an issue.

$0

incur incidental

GARI BALDI

costs related to the 5-year

TABLE 10
COMPARI SON OF ALTERNATI VES FOR THE
SUB- BASI N WASTE ROCK -

Alternative 2
Di versi on of Surface Water and
Stream Channel Reconstruction

I nvol ves diversion of surface and
portal flows mninmzing | eaching

and erosional releases associated
with these flow conponents. Direct
precipitation would continue to
infiltrate and contribute to erosional
rel eases.

Conplies with ARARs.

Ef fective in diverting, and stable
under, the 100-year, 24-hour event.
Effective in diverting surface runon
around the waste rock, but does not
prevent direct precipitation from
infiltrating through the waste rock.
Overall volume of water contact
waste rock woul d be reduced, thus
reduci ng | eaching and erosional

rel eases fromthe site.

Potential risks to the community
include dust emissions and increased
road traffic during nobilization and
denobi | i zati on.

Technol ogi es are common and

wi dely accepted. Reliability of
design and inpl enentati on based on
establ i shed practice. Unusual

permits are not anticipated.

$130. 510

review, nonitoring and admi nistrative

NCP CRI TERI A

i ssues.

Alternative 3
Di versi on of Surface water

Sel ect ed Renoval

Sane

as Alternative 2.

Conplies with APLARs.

Sane

Sane

Sane

Sane

$138.

as Alternative 2.

as Alternative 2.

as Alternative 2.

as Alternative 2.

413



Overall Protection of
Human Heal th and the
Envi ronnent

Conpl i ance wi th ARARs

Long- Term Ef f ecti veness
and Per manence

Reduction of Toxicity,
Mobi lity, or Volume
t hrough Treat ment

Short-Term Ef f ecti veness

I npl ement ability

Cost 1

Source: TerraMatrix/SM 1998

1 The No Action alternative wll

i ncur

TABLE 11

COMPARI SON OF ALTERNATI VES FOR THE PRI NTER Gl RL WASTE ROCK - NCP CRI TERI A

Alternative 1
No Action

Does not neet the
RAGs.

Not an issue.

No change in long-term
ef fectiveness.

Woul d not reduce the
toxicity, mobility, or
vol ume of waste rock.
Does not include
treatnent.

No di sturbance to the
communi ty. Not
effective in reducing
short-termrisk to the
envi ronnent .

Not an issue.

$0

incidental costs related to the 5-year

Alternative 2
Stream Channel
Reconstruction

Reduces erosion and rel eases
to surface water and
groundwat er associated with
stream fl ow but not
precipitation. Does not
address wi nd erosion.

Conplies with all ARARs.

M ni m zes | eaching and
erosion associated with
stream fl ow but does not
prevent infiltration of
precipitation through the
waste rock.

Overal |l volume of water
contacting waste rock woul d
be reduced. Mbility of
contami nants fromthe site
woul d al so be reduced.
Toxicity is unchanged and
treatnent is not included.

Engi neering controls woul d
be used to reduce the short-
termrisk to the comunity
due to dust em ssions and
exposure of workers to
contam nants. Road traffic
woul d increase over the
short-term

Technol ogi es are conmon
and widely accepted.
Unusual permits are not
anti ci pat ed.

$54, 900

Al ternative 3
St ream Channel
Reconstruction and
Regr adi ng

Simlar to Alternative 2, except

regradi ng woul d hel p reduce
infiltration associated with

precipitation. Stability of pile

woul d i ncrease.

Conplies with all ARARs.

Simlar to Alternative 2 except
infiltration would be reduced
and stability increased.

Overal |l volune of water
contacting waste rock woul d
be reduced. Mbility of
contam nants fromthe site
woul d al so be reduced.
Toxicity is unchanged and
treatnent is not included.

Engi neering controls would be
used to reduce the short-term
risk to the community due to
dust emi ssions and exposure of
workers to contami nants.

Road traffic would increase
over the short-term

Technol ogi es are conmon and
wi dely accepted. Unusual
permits are not anticipated.

$55, 400

review, nonitoring and administrative issues.

Alternative 4
Wast e Rock Renoval

Al RACs woul d be
achi eved. Provides highest
| evel of protection.

Conplies with all ARARs

Reduces | eachi ng and
erosional rel eases by
renovi ng waste rock.

Reduces | eaching and
erosional rel eases by
renovi ng waste rock.

Simlar to Alternatives 2 and
3, except greater inpacts to
the comunity and workers
fromincreased traffic and
potential dust em ssions

Engi neering controls woul d

be inplenented as in
Alternatives 2 and 3.

Technol ogi es are conmon
and wi dely accepted
Unusual permits are not
antici pat ed.

$99, 300



TABLE 12
COMPARI SON OF ALTERNATI VES FOR THE
NUGGET GULCH WASTE ROCK - NCP CRI TERI A

Alternative 2
Di versi on Ditches

Alternative 1
No Action

Does not neet the RAGs. Reduces erosion and

rel eases to surface water and
groundwat er associated with
stream fl ow but not
precipitation. Does not
address wi nd erosion.

Overal |l Protection of
Human Heal th and the
Envi ronnment

Conpl i ance with Not an issue. Conplies with all ARARs.
ARARs
Long- Term No change in long-term M ni m zes | eaching and

erosion associated with
stream fl ow but does not
prevent precipitation from
infiltrating through the
wast e rock.

Ef fecti veness and ef fectiveness.

Per manence

Woul d not reduce the
toxicity, mobility, or
vol une of waste rock.
Does not include
treatment.

Overall volume of water
contacting waste rock would
be reduced. Mbility of
contam nants fromthe site
woul d al so be reduced.
Toxicity is unchanged and
treatnent is not included.

Reduction of Toxicity,
Mobi lity, or Vol une
t hrough Treat nment

No disturbance to the
comunity. Not effective
in reducing short-termrisk
to the environnent.

Short-Term
Ef fectiveness

Engi neering controls woul d
be used to reduce the short-
termrisk to the community
due to dust enissions and
exposure of workers to
contam nants. Road traffic
woul d i ncrease over the
short-term

I npl ementability Not an issue. Technol ogi es are common
and wi dely accepted.
Unusual pernmits are not
antici pat ed.

Cost 1 $0 $299. 026

Source: TerraMatrix/SM 1998

1 The No Action alternative will incur incidental costs related to the 5-year review, nonitoring and adnministrative issues.

Alternative 3
Di version Ditches and
Wast e Rock Regrading

Simlar to Alternative 2,
except regrading would hel p
reduce infiltration associated
with precipitation. Stability
of pile would increase.

Conplies with all ARARs.

Simlar to Alternative 2
except stability would be
increased.

Overal |l volume of water
contacting waste rock would
be reduced. Mobility of
contam nants fromthe site
woul d al so be reduced.
Toxicity is unchanged and
treatnent is not included.

Engi neering controls woul d
be used to reduce the short-
termrisk to the community
due to dust enissions and
exposure of workers to
contam nants. Road traffic
woul d increase over the
short-term

Technol ogi es are common
and widely accepted.
Unusual permits are not
antici pat ed.

$369. 702

Alternative 4
Di versi on Ditches,
Consol i dation, and Cover

Simlar to Alternative 2,
except infiltration would be
greatly reduced and erosional
rel eases woul d be mnim zed.
W nd erosion would be
addressed through cover.

Conplies with all ARARs.

Simlar to Alternative 2,
except erosional releases
woul d be minimzed by
construction of sinple cover
and revegetation.

Simlar to Alternatives 2 and
3, except sinple cover over
consol i dated waste rock woul d
even further reduce | eaching
and | oading fromthe site.

Simlar to Alternatives 2 and

3, except greater inpacts to the
community and workers from
increased traffic and potential
dust emi ssions. Engineering
controls would be

inmplenmented as in

Alternatives 2 and 3.

Technol ogi es are common and

wi del y accepted. Unusual
permits are not anticipated.

$800. 012



Overal |l Protection of
Human Heal th and the
Envi ronnment

Conpl i ance with
ARARs

Long- Term

Ef fecti veness and
Per manence

Reduction or Toxicity,
Mobi lity, or Vol une
t hrough Treat nment

Short-Term
Ef fectiveness

I npl ementability

Cost 1

COMPARI SON OF ALTERNATI VES FOR THE AY-M NNI E -

Alternative 1
No Action

Does not neet the
RAGs.

Not an issue.

No change in long-term
ef fectiveness.

Woul d not reduce the
toxicity, mobility, or
vol une of waste rock.
Does not include
treatment.

No disturbance to the
comuni ty. Not
effective in reducing
short-termrisk to the
envi ronment .

Not an issue.

$0

Source: TerraMatrix/SM 1998

1 The No Action alternative will incur incidental

TABLE 13

Alternative 2
Di version Ditches

Reduces erosion and rel eases
to surface water and
groundwat er associated with
stream fl ow but not
precipitation. Does not
address wi nd erosion.

Conplies with all ARARs.

M ni m zes | eaching and

erosion associated with
stream fl ow but does not
prevent precipitation from
infiltrating through the waste
rock.

Overall volume of water
contacting waste rock would
be reduced. Mbility of
contam nants fromthe site
woul d al so be reduced.
Toxicity is unchanged and
treatnent is not included.

Engi neering controls woul d

be used to reduce the short-
termrisk to the community
due to dust enissions and
exposure of workers to

contam nants. Road traffic
woul d i ncrease over the short-
term

Technol ogi es are common
and wi dely accepted.
Unusual pernmits are not
antici pat ed.

$169. 081

NCP CRI TERI A

Alternative 3
Di version Ditches and
Regr adi ng

Simlar to Alternative 2,
except regrading would hel p
reduce infiltration associated

with precipitation. Stability of

pil e woul d increase.

Conplies with all ARARs.

Simlar to Alternative 2 except
stability would be increased.

Overal |l volume of water
contacting waste rock would
be reduced. Mobility of
contam nants fromthe site
woul d al so be reduced.
Toxicity is unchanged and
treatnent is not included.

Engi neering controls would be
used to reduce the short-term
risk to the community due to
dust emni ssions and exposure
of workers to contani nants.
Road traffic would increase
over the short-term

Technol ogi es are common and
wi del y accepted. Unusual
permits are not anticipated.

$184. 131

costs related to the 5-year review, nonitoring and adm nistrative issues.

Alternative 4
Di versi on Ditches,
Road Reconstruction

Simlar to Alternative 2,
except realignnent of
County Road 2 adds further
protection to stability of
tinmber cribbing.

Conplies with all ARARs.

Simlar to Alternative 2,
except stability of tinber
cribbing is addressed.

Overal|l volume of water
contacting waste rock would
be reduced. Mbility of
contam nants fromthe site
woul d al so be reduced.
Toxicity is unchanged and
treatnent is not included.

Simlar to Alternatives 2 and
3, except greater inpacts to
traffic and greater potential
for dust em ssion during
real i gnment of County Road

2. Engineering controls

woul d be inplenmented as in
Alternatives 2 and 3.

Technol ogi es are common
and wi dely accept ed.
Unusual permits are not
antici pat ed.

$240. 820



Overal |l Protection of
Human Heal th and the
Envi r onment

Conpliance with
ARARs

Long- Term

Ef fectiveness and
Per manence

Reduction of Toxicity,
Mobi lity, or Vol une
t hrough Treat ment

Short-Term
Ef fectiveness

I npl ementability

Cost 1

TABLE 14

COMPARI SON OF ALTERNATI VES FOR THE
I RON HI LL WASTE ROCK - NCP CRI TERI A

Alternative 1
No Action

Does not neet the RAGs.

Not an issue.

No change in long-term
effectiveness.

Woul d not reduce the
toxicity, mobility, or
vol une of waste rock.
Does not include
treatnent.

No disturbance to the
comunity. Not effective
in reducing short-termrisk
to the environment.

Not an issue.

$0

Source: TerraMatrix/SM 1998

1 The No Action alternative will incur incidental costs related to the 5-year

Alternative 2
Di versi on Ditches

Reduces erosion and

rel eases to surface water and
groundwat er associated with
stream fl ow but not
precipitation. Does not
address wi nd erosion.

Conplies with all ARARs.

M ni m zes | eaching and
erosion associated with
stream fl ow but does not
prevent precipitation from
infiltrating through the
waste rock.

Overal |l volume of water
contacting waste rock woul d
be reduced. Mbility of
contam nants fromthe site
woul d al so be reduced.
Toxicity is unchanged and
treatnment is not included.

Engi neering controls woul d
be used to reduce the short-
termrisk to the community
due to dust em ssions and
exposure of workers to
contami nants. Road traffic
woul d i ncrease over the
short-term

Technol ogi es are common
and wi dely accepted.
Unusual permits are not
anti ci pat ed.

$117. 189

Alternative 3
Regradi ng and Cover

Regradi ng of one pile and
covering of the other pile
woul d hel p reduce
infiltration associated with
precipitation.

Conplies with all ARARs.

Erosi onal rel eases and
infiltration would be
nminimzed by regradi ng and

construction of sinple cover.

Surface area exposed to

wat er woul d be reduced,
thus reducing vol une of

wat er contacting waste rock.
Mobility of contam nants
fromthe site would also be
reduced. Toxicity is
unchanged and treatment is
not included.

Engi neering controls woul d
be used to reduce the short-
termrisk to the community
due to dust em ssions and
exposure of workers to
contam nants. Road traffic
woul d increase over the
short-term

Technol ogi es are common
and widely accepted.
Unusual permits are not
antici pat ed.

$159. 776

review, nonitoring and adm nistrative issues.

Alternative 4
Wast e Rock Consolidation

Infiltration would be greatly
reduced and erosional releases
woul d be mnimzed. Wnd
erosion woul d be addressed

t hrough cover.

Conplies with all ARARs.

Erosi onal rel eases and
infiltration would be further
m nimzed by consolidation
and construction of sinple
cover.

Simlar to Alternative 3,
except sinple cover over
consol i dated waste rock woul d
even further reduce |eaching
and | oading fromthe site.

Engi neering controls would be
used to reduce the short-term
risk to the community due to
dust emi ssions and exposure of
workers to contam nants

Road traffic would increase
over the short-term

Technol ogi es are conmmon and
wi del y accepted. Unusual
permits are not anticipated

$227.759



TABLE 15
COVPARI SON OF ALTERNATI VES FOR THE
CALI FORNI A GULCH WASTE ROCK - NCP CRI TERI A

Alternative 1 Alternative 2 Alternative 3
No Action Channel Reconstruction Sel ect ed Regrading
Overal |l Protection of Does not neet the RAGCs. Reduces erosion and Regr adi ng woul d hel p
Human Heal th and the rel eases to surface water and reduce infiltration associated
Envi ronnment groundwat er associated with with precipitation. Does not
stream fl ow but not address run-on or w nd
precipitation. Does not erosi on.

address wi nd erosion.

Conpl i ance with Not an issue. Conplies with all ARARs. Conplies with all ARARs.

ARARs

Long- Term No change in long-term M ni m zes | eaching and Erosi onal rel eases and

Ef fecti veness and ef fectiveness. erosion associated with infiltration would be

Per manence stream fl ow but does not m nim zed by regrading and
prevent precipitation from stability of piles would be
infiltrating through the i ncreased.

wast e rock.

Reduction of Toxicity, Woul d not reduce the Overall volume of water Surface exposed to water
Mobi lity, or Vol une toxicity, mobility, or contacting waste rock would wat er woul d be reduced, thus
t hrough Treat ment vol ume of waste rock. be reduced. Mbility of reduci ng volunme. Mbility
Does not include contam nants fromthe site of contaminants fromthe site
treatnent. woul d al so be reduced. woul d al so be reduced.
Toxicity is unchanged and Toxicity is unchanged and
treatnent is not included. treatnent is not included.
Short-Term No di sturbance to the Engi neering controls woul d Engi neering controls woul d
Ef fectiveness comunity. Not effective be used to reduce the short- be used to reduce the short-
in reducing short-termrisk termrisk to the community termrisk to the community
to the environnent. due to dust enissions and due to dust enissions and
exposure of workers to exposure of workers to
contam nants. Road traffic contami nants. Road traffic
woul d i ncrease over the woul d increase over the
short-term short-term
I npl ementability Not an issue. Technol ogi es are common Technol ogi es are common
and wi dely accepted. and widely accepted.
Unusual pernmits are not Unusual permits are not
antici pat ed. antici pat ed.
Cost 1 $0 $548. 341 $67. 085

Source: TerraMatrix/SM 1998

1 The No Action alternative will incur incidental costs related to the 5-year review, nonitoring and adnministrative issues.

Alternative 4
Sel ect ed Waste Rock
Renoval

Al'l RACs woul d be achieved

by renoving source at those

| ocations selected for renoval.
Provi des highest |evel of
protection.

Conplies with all ARARs.

Reduces | eaching and
erosional releases by renoving
wast e rock.

Reduces | eaching and
erosional releases by renpoving
waste rock.

Simlar to Alternatives 2 and

3, except greater inpacts to the
community and workers from
increased traffic and potential
dust emi ssions. Engineering
controls would be

inmplenmented as in Alternatives
2 and 3.

Technol ogi es are common and
wi del y accepted. Unusual
permits are not anticipated

$425. 731



Alternative 1
No Action

Overal |l Protection of Does not neet the
Human Heal th and the RAGs.
Envi r onment

Conpliance with Not an issue.
ARARs
Long- Term No change in |ong-

Ef fecti veness and termeffectiveness.

Per manence

Woul d not reduce the
toxicity, mobility, or
vol une of waste rock.
Does not include
treatnent.

Reduction of Toxicity,
Mobi lity, or Vol une
t hrough Treat ment

No di sturbance to the
comuni ty. Not
effective in reducing
short-termrisk to the
envi ronment .

Short-Term
Ef fecti veness

I npl ementability Not an issue.

Cost 1 $0

Source: TerraMatrix/SM 1998
1 The No Action alternative will incur incidental

costs related to the 5-year

TABLE 16

COVPARI SON OF ALTERNATI VES FOR FLUVI AL TAILING SITE 4 - NCP CRI TERI A

Alternative 2
Channel Reconstruction and
Reveget ati on

Reduces erosion and rel eases to
surface water and groundwat er
associated with stream fl ow but

not precipitation. Does not address
wi nd erosion.

Conplies with all ARARs.

M ni m ze | eaching and erosion
associated with stream fl ow but

does not prevent precipitation from
infiltrating through the waste rock.

Overal |l volune of water contacting
wast e rock woul d be reduced.
Mobility or contaminants fromthe
site would al so be reduced.
Toxicity is unchanged and
treatnent is not included.

Engi neering controls would be

used to reduce the short-termrisk
to the community due to dust

em ssions and exposure of workers
to contaminants. Road traffic
woul d increase over the short-term

Technol ogi es are common and
wi dely accepted. Unusual permits
are not anticipated.

$2, 393,933

Alternative 3
Channel Reconstruction
Sedi ment Dans and Wet | ands

Reduces erosion and rel eases to
surface water and groundwater
associated with stream flow but
not precipitation. Does not
address wi nd erosion.

Conplies with all ARARs.

Simlar to Alternative 2 except
sedi ment dans reduce rel ease of
sedi nent downstream

Overal | volume of water
contacting waste rock woul d not
be reduced but nobility of
contam nants fromthe site

woul d be reduced. Toxicity is
unchanged and treatnment is not
i ncl uded.

Engi neering controls woul d be
used to reduce the short-term
risk to the community due to
dust em ssions and exposure of
workers to contam nants. Road
traffic would increase over the
short-term

Technol ogi es are common and

wi del y accepted. Unusual
permits are not anticipated.

$2, 226, 929

review, nonitoring and adm nistrative issues.

Alternative 4
Channel Reconstruction
Reveget ati on, Sedinment Dans
and Vet ands

Reduces erosion and rel eases to
surface water and groundwat er
associated with stream flow but
not precipitation. Does not
address wi nd erosion.

Conplies with all ARARs.

Conbi nes effectiveness
described for Alternatives 2 and
3.

Overal |l volume of water
contacting waste rock woul d be
reduced. Mobility or

contam nants fromthe site would
al so be reduced. Toxicity is
unchanged and treatnment is not

i ncl uded.

Engi neering controls would be

used to reduce the short-termrisk
to the community due to dust

em ssions and exposure of

workers to contami nants. Road
traffic would increase over the
short-term

Technol ogi es are common and

wi del y accepted, except wetl ands
woul d require studies. Pernmit
may be required for haul age.

$2, 544, 293

Alternative 5
Channel Reconstruction
Reveget ati on, Sediment Dans
Wet | ands, and Sel ected Surface
Materi al Renoval

Alternative 5 conbines the approaches
described for Alternative 2, 3 and 4
The channel of upper California Gulch
woul d be reconstructed, disturbed areas
amended as necessary and reveget ated,
sedi nent control dams constructed and
wet | ands constructed.

Sane as Alternative 2.

Conbi nes effectiveness described for
Alternatives 2, 3 and 4.

Conbi nes reductions described for
Alternatives 2, 3 and 4.

Sone as Alternatives 2, 3 and 4.

Sane as Alternatives 2, 3 and 4.

$2, 653, 493



TABLE 17
COST SUMVARY: GARI BALDI SUB- BASI N WASTE ROCK ALTERNATI VE 2 -
SURFACE WATER DI VERSI ON, STREAM CHANNEL RECONSTRUCTI ON

California GQulch NPL Site
QM - FFS - UCG - 109A
Alternative 2 - Surface Water Diversion, Stream Channel Reconstruction

DI RECT CAPI TAL COSTS

Conponent Uni t Unit Cost Quantity Total Cost
Channel Construction
R p Rap cy $6, 300
Li ned sf $19, 125
Unl i ned sf $ 2,850
Cul vert | f $1, 500
Construct Access Road | f $1, 575
St ream Reconstruction | f $13, 125
Wast e Rock Stabilization | f $3, 500
Cul tural Resources | unp $5, 000
Dust Contr ol | unp $2, 000
Sedi nent Contr ol | unp $2, 000

TOTAL DI RECT CAPI TAL COSTS

$56, 975
| NDI RECT CAPI TAL CCOSTS
Engi neering and Design (10%or D rect) $5, 698
Cont i ngency (25% of Direct) $14, 244
Legal Fees (5% of Direct) $2, 849
Regul atory Cost (5% of Direct) $2, 849
Mobi |i zati on and Denobilization (20% of Direct) $11, 395
EPA Fees (20% of Engi neering, 5% of Direct) $3, 988
TOTAL | NDI RECT CAPI TAL COSTS $41, 022

TOTAL CAPI TAL COSTS
$97, 997



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount 7.00% for present worth
Conponent Uni t Unit Cost Each
DI RECT OPERATI ON AND MAI NTENANCE
I nspecti on hour $40 8
Er osi on Repair | unp $2, 000 1
Veget ation Repair |lunp $0 1

TOTAL DI RECT O&M PRESENT WORTH

Conponent

| NDI RECT OPERATI ON AND NMAI NTENANCE COSTS
Adm ni stration (5% of Annual Drect &V
M sc. Fees (5% of Annual Direct 08V
Reserve (25% of Annual Direct O&M

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

Source: TerraMatrix/SM 1998

[EnY

Present
$/ year Year s wor t h

$1, 280 30 $15, 884
$2, 000 5 $8, 200
$0 5 $0
$24, 084

Pr esent

Wrth

$1, 204
$1, 204
$6, 021

$8, 429

GRAND TOTAL

$32, 513

$130, 510



TABLE 18
COST SUMVARY: GARI BALDI SUB- BASI N WASTE ROCK ALTERNATI VE 3 -
SURFACE WATER DI VERSI ON, SELECTED REMOVAL

California GQulch NPL Site
QM4 - FFS - UCG - 109A
Alternative 3 - Surface Water D version, Selected Renoval

DI RECT CAPI TAL COSTS

Conponent Uni t Unit Cost Quantity Total Cost
Channel Construction
R p Rap cy $2, 520
Li ned sf $19, 125
Unl i ned sf $2, 850
Cul vert | f $1, 500
Construct Access Road | f $1, 575
Waste Rock Toe Stabilization | f $15, 000
Wast e Rock Renoval cy $10, 000
Cul tural Resources | unp $5, 000
Dust Contr ol | unp $2, 000
Sedi nent Cont r ol | unp $2, 000

TOTAL DI RECT CAPI TAL COSTS

I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% air Direct) $6, 157
contingency (25% of Direct) $15, 393
Legal Fees (5% of D rect) $3, 079
Regul atory Cost (5% of Direct) $3, 079
Mobi |i zati on and Denobilization (20% of Direct) $12, 314
EPA Fees (20% of Engi neering, 5% of Direct) $4, 310

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

$61, 570

$44, 330

$105, 900



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount 7.00% for present worth
Conponent Uni t Unit Cost Each Each/ year
DI RECT OPERATI ON AND MAI NTENANCE
I nspecti on hour $40 8 4
Er osi on Repair | unp $2, 000 1 1
Veget ati on Repair | unp $0 1 1

TOTAL DI RECT O&M PRESENT WORTH

Conponent

| NDI RECT OPERATI ON AND Al NTENANCE COSTS
Admi ni stration (5% of Annual Direct O&W)
M sc. Fees (5% of Annual Direct &V
Reserve (25% of Annual Direct O&M

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

Source: TerraMatri x/SM 1998

$/ year

$1, 280
$2, 000
$0

Pr esent
Year s Wrth

30 $15, 884
5 $8, 200
5 $0

$24, 084
Pr esent

Wrth

$1, 204
$1, 204
$6. 021

$8, 429

GRAND TOTAL

$32, 513

$138, 413



TABLE 19
COST SUMVARY: PRI NTER G RL WASTE ROCK ALTERNATI VE 2 -
STREAM CHANNEL RECONSTRUCTI ON

California GQulch NPL Site
QA4 - FFS - UCG 92A
Alternative 2 - Stream Channel Reconstruction

DI RECT CAPI TAL COSTS

Conponent Uni t Unit Cost
I mprove Access Road | f $3. 00
Channel Construction

Ri prap Pl acenent cy $63. 00
Cul tural Resources | unp $2, 000
Dust Control | unp $2, 000
Sedi ment Contr ol | unp $2, 000

TOTAL DI RECT CAPI TAL COSTS
I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |i zati on and Denobilization (20% of Direct)
EPA Fees (20% of Engi neering, 5% of D rect)

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

Quantity
700

240
1
1
1

Tot al Cost
$2, 100

$15, 120
$2, 000
$2, 000
$2, 000

$2, 322
$5, 805
$1, 161
$1, 161
$4, 644
$1, 625

$23, 220

$16, 718

$39, 938



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount 7.00% for present worth
Conponent Uni t Unit Cost Each
DI RECT OPERATI ON AND MAI NTENANCE
I nspection hour $40 8
Er osi on Repair | unp $2, 000 1
Veget ati on Repair | unp $1, 200 0

TOTAL DI RECT O&M PRESENT WORTH

Conponent

| NDI RECT COPERATI ON AND NMAI NTENANCE COSTS
Admi ni stration (5% of Annual Direct 8\
M sc. Fees (5% of Annual Direct 08V
Reserve (25% of Annual Direct O&M

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND NMAI NTENANCE PRESENT WORTH

Source: TerraMatri x/SM 1998

[EnY

$/ year

$1, 280
$2, 000
$0

Pr esent
Year s Worth

4 $4, 336
4 $6, 774
4 $0
$11, 110

Pr esent

Worth

$556
$556
$2,778

$3, 889

GRAND TOTAL

$14, 999

$54, 937



TABLE 20
COST SUMVARY: PRI NTER G RL WASTE ROCK ALTERNATI VE 2 -
STREAM CHANNEL RECONSTRUCTI ON AND REGRADI NG

California GQulch NPL Site
QA4 - FFS - UCG 92A

Alternative 3 - Stream Channel Reconstruction/ Regrade Waste Rock

DI RECT CAPI TAL COSTS

Conponent Uni t Unit Cost
I mprove Access Road | f $3. 00
Regrade Waste Rock cu-yd $1. 00
Channel Construction

Ri prap Pl acenent cy $63. 00
Cul tural Resources | unp $2, 000
Dust Cont r ol | unp $2, 000
Sedi ment Contr ol | unp $2, 000

TOTAL DI RECT CAPI TAL COSTS
I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |'i zati on and Denobilization (20% of Direct)
EPA Fees (20% of Engi neering, 5% of D rect)

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

Quantity Total Cost

700 $2, 100
300 $300

240 $15, 120
1 $2, 000
1 $2, 000
1 $2, 000

$2, 352
$5, 880
$1,176
$1, 176
$4, 704
$1, 646

$23, 520

$16, 934

$40, 454



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount 7.00% for present worth

Conponent Uni t Unit Cost Each

DI RECT OPERATI ON AND NMAI NTENANCE

I nspecti on hour $40
Er osi on Repair | unp $2, 000
Veget ati on Repair | unp $1, 200

TOTAL DI RECT O&M PRESENT WORTH

Conponent

| NDI RECT OPERATI ON AND Al NTENANCE COSTS
Admi ni stration (5% of Annual Direct O&W)
M sc. Fees (5% of Annual Direct &V
Reserve (25% of Annual Direct O&M

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

Source: TerraMatri x/SM 1998

[

[En

$/ year

$1, 280
$2, 000
$0

Pr esent
Year s Worth

4 $4, 336

4 $6, 774

4 $0
$11, 110
Pr esent

Worth

$556
$556
$2,778

$3, 889

GRAND TOTAL

$14, 999

$55, 453



TABLE 21
COST SUMVARY: PRI NTER G RL WASTE ROCK ALTERNATI VE 4 -
WASTE ROCK REMOVAL

California GQulch NPL Site
OM4 - Focused Feasibility Study - UCG 92A
Alternative 4 - Renove Waste Rock in Streamto UCG 71/ Reveget ate

DI RECT CAPI TAL COSTS

Conponent Uni t Unit Cost Quantity Total Cost
Construct Access Road | f $5. 25 700 $3, 675
Channel Construction

Ri prap Pl acenent cy $63. 00 280 $17, 640

Di version Ditches sg-ft $5. 00 1080 $5, 400

Cul verts | f $50. 00 40 $2, 000
Load and Haul Waste Rock cu-yd $10. 00 300 $3, 000
Amend Soil and Revegetation acre $8, 100 1.0 $8, 100
Cul tural Resources | unp $2, 000 1 $2, 000
Dust Contr ol | unp $2, 000 1 $2, 000
Sedi nent Contr ol | unp $2, 000 1 $2, 000
TOTAL DI RECT CAPI TAL COSTS $45, 815

I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of D rect) $4, 582
Cont i ngency (25% of Direct) $11, 454
Legal Fees (5% of Direct) $2, 291
Regul atory Cost (5% of Direct) $2, 291
Mobi |i zati on and Denobilization (20% of Direct) $9, 163
EPA Fees (20% of Engi neering, 5% of Direct) $3, 207
TOTAL | NDI RECT CAPI TAL CCSTS $32, 987

TOTAL CAPI TAL COSTS $78, 802



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount 7.00% for present worth

Conponent Uni t Unit Cost Each

DI RECT OPERATI ON AND NMAI NTENANCE

I nspecti on hour $40
Er osi on Repair | unp $2, 000
Veget ati on Repair | unp $1, 200

TOTAL DI RECT O&M PRESENT WORTH

Conponent

| NDI RECT OPERATI ON AND Al NTENANCE COSTS
Admi ni stration (5% of Annual Direct O&W)
M sc. Fees (5% of Annual Direct &V
Reserve (25% of Annual Direct O&M

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

Source: TerraMatri x/SM 1998

[

[En

$/ year

$1, 280
$2, 000
$0

Pr esent
Year s Worth

4 $4, 336

4 $6, 774

4 $4, 065
$15, 175
Pr esent

Worth

$759
$759
$3, 794

$5, 311

GRAND TOTAL

$20, 486

$99, 288



TABLE 22
COST SUMVARY: NUGGET GULCH WASTE ROCK ALTERNATI VE 2 -

DI VERSI ON DI TCHES

California GQulch NPL Site
QM4 - FFS - NUGGEET GULCH
Alternative 2 - Diversion Channels

DI RECT CAPI TAL COSTS

Conponent Uni t Uni
| nprove Access Roads | f
Channel Construction
Ri prap cy
Li ned sf
Unl i ned sf
Qul verts | f
Dr ai nage G avel cy
Ceotextile sf
Perf. Drain Pipe | f
Cul tural Resources | unp
Dust Control | unp
Sedi nent Control | unp

TOTAL DI RECT CAPI TAL COSTS
I NDI RECT CAPI TAL COSTS

Engi neeri ng and Design (10% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |i zati on and Denobilization (20% of Direct)
EPA Fees (20% of Engi neering, 5% of Direct)

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

t Cost
$3. 00

$63. 00
$7.50
$2. 00

$50, 000

$17. 00
$0. 35

$45. 00

$10, 000

$5, 000

$5, 000

Quantity

200

370

1, 050
15, 600
60

280

6, 500
250

1

1

1

Tot al Cost
$600

$23, 310
$7, 875
$31, 200
$3, 000
$4, 760
$2, 275
$11, 250
$10, 000
$5, 000
$5, 000

$10, 427
$26, 068
$5, 214
$5, 214
$20, 854
$7, 299

$104, 270

$75, 074

$179, 344



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount 7.00% for present worth
Conponent Uni t Unit Cost Each Each/ year $/ year
DI RECT OPERATI ON AND MAI NTENANCE
I nspecti on hour $40 24 4 $3, 840
Er osi on Repair | unp $10, 000 1 1 $10, 000
Veget ati on Repair | unp $0 1 1 $0

TOTAL DI RECT O&M PRESENT WORTH

Conponent

| NDI RECT OPERATI ON AND Al NTENANCE COSTS
Admi ni stration (5% of Annual Direct O&W)
M sc. Fees (5% of Annual Direct &V
Reserve (25% of Annual Direct O&M

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

Source: TerraMatri x/SM 1998

Pr esent
Year s Worth

30 $47, 651
5 $41, 002
5 $0

$88, 653
Pr esent

Worth

$4, 433
$4, 433
$22, 163

$31, 029

GRAND TOTAL

$119, 682

$299, 026



TABLE 23
COST SUMVARY: NUGGET GULCH WASTE ROCK ALTERNATI VE 3 -
DI VERSI ON DI TCHES AND WASTE ROCK REGRADI NG

California Gulch NPL Site
QM - FFS - NUGGET GULCH
Alternative 3 - Regrade UCG 71, 74, 77, 85/ Diversion Channel s/ Terraces

DI RECT CAPI TAL COSTS

Conponent Uni t Unit Cost Quantity Tot al
| nprove Access Roads | f $3. 00 500
Regr adi ng cy $1. 00 $14, 200
Channel Construction
Ri prap cy $63. 00 370
Li ned sf $7.50 1, 050
Unl i ned sf $2. 00 15, 600
Cul verts | f $50. 00 60
Construct Terraces | f $3. 00 600
Anend & Reveg ac $8. 100 1
Dr ai nage G avel cy $17. 00 280
Geotextile sf $0. 35 6, 500
Perf. Drain Pipe | f $45. 00 250
Cul tural Resources | unp $10, 000 1
Dust Control | unp $5, 000 1
Sedi ment Cont r ol | unp $5, 000 1

TOTAL DI RECT CAPI TAL COSTS
I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |'i zati on and Denobilization (20% of Direct)
EPA Fees (20% of Engi neering, 5% of Direct)

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

Cost

$1, 500
$14, 200

$23, 310
$7, 875
$31, 200
$3, 000
$1, 800
$8, 100
$4, 760
$2, 275
$11, 250
$10, 000
$5, 000
$5, 000

$12, 927
$32, 318
$6, 464
$6, 464
$25, 854
$9, 049

$129, 270

$93, 074

$222, 344



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount 7.00% for present worth
Conponent Uni t Unit Cost Each Each/ year $/ year
DI RECT OPERATI ON AND MAI NTENANCE
I nspecti on hour $40 24 4 $3, 840
Er osi on Repair | unp $10, 000 1 1 $10, 000
Veget ati on Repair | unp $5, 000 1 1 $5, 000

TOTAL DI RECT O&M PRESENT WORTH

Conponent

| NDI RECT OPERATI ON AND Al NTENANCE COSTS
Admi ni stration (5% of Annual Direct O&W)
M sc. Fees (5% of Annual Direct &V
Reserve (25% of Annual Direct O&M

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

Source: TerraMatri x/SM 1998

Pr esent
Year s Worth

30 $47, 651
5 $41, 002
5 $20, 501

$109, 154
Pr esent

Worth

$5, 458
$5, 458
$27, 289

$38, 204

GRAND TOTAL

$147, 358

$369, 702



TABLE 24

COST SUMVARY: NUGGET GULCH WASTE ROCK ALTERNATI VE 4 -

DI VERSI ON DI TCHES, CONSOLI DATI ON AND COVER

California GQulch NPL Site
QA4 - FFS - NUGGET GULCH

Alternative 4 - Muve UCG 74, 76, 77, 85 to UCG 71/ Amend and Revegetate UCG 74, 76, 77, 85/
Regrade UCG 71, Sinple Cover, Revegetate UCG 71/ Diversi on Channel s/ Terraces

DI RECT CAPI TAL COSTS

Conponent Uni t Unit Cost
| mprove Access Road I f $3. 00
Load and Haul Waste Rock cy $5. 00
Amend and Reveget ation ac $8, 100
Cover Material and Placement cy $11. 75
Reveget ate UCG 71 ac $8, 100
Regr adi ng cy $1. 00
Channel Construction
R prap cy $63. 00
Concrete sf $7. 50
Unl i ned sf $2. 00
Cul verts | f $50. 00
Terraces | f $3. 00
CQul tural Resources | unp $10, 000
Dust Contr ol | ump $5, 000
Sedi nent Control | unp $5, 000

TOTAL DI RECT CAPI TAL COSTS
I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |i zati on and Denobilization (20% of Direct)
EPA Fees (20% of Engi neering, 5% of Direct)

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

Quantity

500
19, 250
6. 00
8, 300
5.00
19, 250

300

1, 050
10, 400
60
1,750
1

1

1

Tot al Cost

$1, 500
$96, 250
$48, 600
$97, 525
$40, 500
$19, 250

$18, 900
$7,875
$20, 800
$3, 000
$5, 250
$10, 000
$5, 000
$5, 000

$37, 945
$94, 863
$18, 973
$18, 973
$75, 890
$26, 562

$379, 450

$273, 204

$652, 654



POST REMEDI ATI ON SI TE CONTROL COSTS
D scount

Conponent Uni t Unit Cost

DI RECT OPERATI ON AND MAI NTENANCE

I nspecti on hour $40
Er osi on Repair | unp $10, 000
Vegetati on Repair | unp $5, 000

TOTAL DI RECT O&M PRESENT WORTH

Conponent

7.00% for present worth

I NDI RECT COPERATI ON AND NMAI NTENANCE COSTS

Adm ni stration (5% of Direct O
M sc. Fees (5% of Direct Q&M
Reserve (25% of Direct Q&M

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

Source: TerralMatri x/ SM 1998

Each Each/ year 5/ year Year s

24 4 $3, 840 30

1 1  $10, 000 5

1 1 $5, 000 5
GRAND TOTAL

Pr esent
Wrt h

$47, 651
$41, 002
$20, 501

$109, 154
Pr esent

Wrt h

$5, 458
$5, 458
$27, 289

$38, 204

$147, 358

$800, 012



TABLE 25

COST SUMVARY: AY-M NNI E WASTE ROCK ALTERNATI VE 2 -
DI VERSI ON DI TCHES

California GQulch NPL Site
QA4 FFS - AY-M NNIE
Alternative 2 - Diversion Channels

DI RECT CAPI TAL COSTS

Conponent Uni t Unit Cost
Channel Construction
R p Rap cy $63. 00
Li ned sf $7.50
Unl i ned sf $2. 00
Cul verts | f $50. 00
Cul tural Resources | ump $5, 000
Dust Contr ol | unp $2, 000
Sedi ment Cont r ol | unp $2, 000

TOTAL DI RECT CAPI TAL COSTS
I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |i zati on and Denobilization (20% of Direct)
EPA Fees (20% of Engi neering, 5% of Direct)

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

Quantity Total Cost

300 $22, 050

5, 100 $38, 250
4, 300 $8, 600
30 $1, 500

1 $5, 000

1 $2, 000

1 $2, 000

$7, 940
$19, 850
$3, 970
$3, 970
$15, 880
$5, 558

$79, 400

$57, 168

$136, 568



POST REMEDI ATI ON SI TE CONTROL COSTS
D scount

Conponent Uni t Unit Cost

DI RECT OPERATI ON AND MAI NTENANCE

I nspecti on hour $40
Er osi on Repair | unp $2, 000
Veget ati on Repair | unp $0

TOTAL DI RECT O&M PRESENT WORTH

Conponent

7.00% for present worth

Each Each/ year 5/ year Year s

8 4 $1, 280 30
1 1 $2, 000 5
1 1 $0 5

I NDI RECT COPERATI ON AND NMAI NTENANCE COSTS

Adm ni stration (5% of Direct O
M sc. Fees (5% of Direct Q&M
Reserve (25% of Direct Q&M

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

Source: TerralMatri x/ SM 1998

GRAND TOTAL

Pr esent
Wrt h

$15, 884
$8, 200
$0

$24, 084
Pr esent

Wrt h

$1, 204
$1, 204
$6, 021

$8, 429

$32, 513

$169, 081



TABLE 26

COST SUMVARY: AY-M NNI E WASTE ROCK ALTERNATI VE 3 -
DI VERSI ON DI TCHES AND REGRADI NG

California GQulch NPL Site
QM FFS - AY-M NN E
Alternative 3 - D version Channel s/ Regradi ng

DI RECT CAPI TAL COSTS

Conponent Uni t Unit Cost
Channel Construction
Rp Rp cy $63. 00
Li ned sf $7.50
Unl i ned sf $2. 00
Cul vert | f $50. 00
Regr adi ng cy $1. 00
Cul tural Resources | ump $5, 000
Dust Contr ol | unp $2, 000
Sedi ment Cont r ol | unp $2, 000

TOTAL DI RECT CAPI TAL COSTS
I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |i zati on and Denobilization (20% of Direct)
EPA Fees (20% of Engi neering, 5% of Direct)

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

Quantity Total Cost

350 $22, 050

5, 100 $38, 250
4, 300 $8, 600
30 $1, 500

8, 750 $8, 750
1 $5, 000

$2, 000
1 $2, 000

A

$8, 815
$22, 038
$4, 408
$4, 408
$17, 630
$6, 171

$88, 150

$63, 468

$151, 618



POST REMEDI ATI ON SI TE CONTROL COSTS
D scount

Conponent Uni t Unit Cost

DI RECT OPERATI ON AND MAI NTENANCE

I nspecti on hour $40
Er osi on Repair | unp $2, 000
Veget ati on Repair | unp $0

TOTAL DI RECT O&M PRESENT WORTH

Conponent

7.00% for present worth

Each Each/ year 5/ year Year s

8 4 $1, 280 30
1 1 $2, 000 5
1 1 $0 5

I NDI RECT COPERATI ON AND NMAI NTENANCE COSTS

Adm ni stration (5% of Direct O
M sc. Fees (5% of Direct Q&M
Reserve (25% of Direct Q&M

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

Source: TerralMatri x/ SM 1998

GRAND TOTAL

Pr esent
Wrt h

$15, 884
$8, 200
$0

$24, 084
Pr esent

Wrt h

$1, 204
$1, 204
$6, 021

$8, 429

$32, 513

$184, 131



TABLE 27
COST SUMVARY: AY-M NNI E WASTE ROCK ALTERNATI VE 4 -
DI VERSI ON DI TCHES AND ROAD RECONSTRUCTI ON

California GQulch NPL Site
QM FFS - AY-M NN E
Alternative 4 - D version Channel s/ Real i gn Road/ Sedi nent Pond

DI RECT CAPI TAL COSTS

Conponent Uni t Unit Cost Quantity Total Cost
Channel Construction
R p Rap cy $63. 00 350 $22, 050
Li ned sf-wp $7.50 5,100 $38, 250
Unl i ned cy $2.50 4, 300 $10, 750
Cul vert | f $43. 00 30 $1, 290
Road Wr k
Ear t hwor ks cy $1. 00 1, 342 $1, 342
Sub- Base cy $36. 50 485 $17,703
Paverment (3 in) sy $5. 40 2,912 $15, 725
Sedi ment Dam | unmp $5, 000 1 $5, 000
CQul tural Resources | unp $5, 000 1 $5, 000
Dust Control | unp $2, 000 1 $2, 000
Sedi nent Contr ol | unp $2, 000 1 $2, 000
TOTAL DI RECT CAPI TAL COSTS
I NDI RECT CAPI TAL COSTS
Engi neering and Design (10% of Direct) $12, 111
Conti ngency (25% of Direct) $30, 277
Legal Fees (5% of Direct) $6, 055
Regul atory Cost (5% of Direct) $6, 055
Mobi | i zati on and Denobilization (20% of Direct) $24, 222
EPA Fees (20% of Engineering, 5% of Direct) $8, 478

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

$121, 109

$87, 198

$208, 307



POST REMEDI ATI ON SI TE CONTROL COSTS

Di scount 7.00% for present worth
Present
Conponent Uni t Unit Cost Each Each/ year 5/ year Year s Wirth
DI RECT OPERATI ON AND MAI NTENANCE
I nspecti on hour $40 8 4 $1, 280 30 $15, 884
Sedi nent Renoval See Fluvial site 4
Er osi on Repair | unp $2, 000 1 1 $2, 000 5 $8, 200
Veget ati on Repair | unp $0 1 1 $0 5 $0
TOTAL DI RECT O8%M PRESENT WORTH $24, 084
Pr esent
Conponent Worth
| NDI RECT OPERATI ON AND MAI NTENANCE COSTS
Administration (5% of Direct 8\ $1, 204
M sc. Fees (5% of Direct &\ $1, 204
Reserve (25% of Direct O%M $6, 021
TOTAL | NDI RECT C&M PRESENT WORTH $8, 429
TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH $32, 513
GRAND TOTAL $240, 820

Source: TerraMatri x/ SM 1998



TABLE 28

COST SUMVARY: | RON HI LL WASTE ROCK ALTERNATI VE 2 -
DI VERSI ON DI TCHES

California GQulch NPL Site
QA4 - FFS - UCG 12
Alternative 2 - Diversion Channels

DI RECT CAPI TAL COSTS

Conponent Uni t Unit Cost
| mprove Access Road | f $3. 00
Di versi on Channel s sg-ft $7.50
Anend Soil and Revegetation acre $8, 100
CQul tural Resources | unp $2, 000
Dust Control | unp $5, 000
Sedi nent Control | ump $2, 000

TOTAL DI RECT CAPI TAL COSTS
I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of Direct)
Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi | i zati on and Denobilization (20% of Direct)

EPA Fees (20% of Engi neering, 5% of Di
TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

rect)

Quantity

Tot al Cost

$6, 000
$7, 500
$26, 730
$2, 000
$5, 000
$2, 000

$4, 923
$12, 308
$2, 462
$2, 462
$9, 846
$3, 446

$49, 230

$35, 446

$84, 676



POST REMEDI ATI ON SI TE CONTROL COSTS
D scount

Conponent Uni t Unit Cost

DI RECT OPERATI ON AND MAI NTENANCE

I nspecti on hour $40
Er osi on Repair | unp $2, 000
Veget ati on Repair | unp $0

TOTAL DI RECT O&M PRESENT WORTH

Conponent

7.00% for present worth

Each Each/ year 5/ year Year s

8 4 $1, 280 30
1 1 $2, 000 5
1 1 $0 5

I NDI RECT COPERATI ON AND NMAI NTENANCE COSTS

Adm ni stration (5% of Direct O
M sc. Fees (5% of Direct Q&M
Reserve (25% of Direct Q&M

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

Source: TerralMatri x/ SM 1998

GRAND TOTAL

Pr esent
Wrt h

$15, 884
$8, 200
$0

$24, 084
Pr esent

Wrt h

$1, 204
$1, 204
$6, 021

$8, 429

$32, 513

$117, 189



California GQulch NPL Site

QU4 - FFS -

Alternative 3 -

DI RECT CAPI TAL COSTS

Conponent

I nprove Access Road

Regr ade
Cover Soil
Cover Soil

Reveget ati on

Cul tural Resources
Dust Control

Sedi nent Control

TOTAL DI RECT CAPI TAL COSTS

I NDI RECT CAPI TAL COSTS

COST SUMVARY:

TABLE 29

| RON H LL WASTE ROCK ALTERNATI VE 3 -
REGRADI NG AND COVER

Uni t

| f
cu-yd
cu-yd
cu-yd
acre
| unp
lunp
| unp

Unit Cost

$3. 00
$1. 00
$10. 00
$1.75
$8, 100
$2, 000
$5, 000
$2, 000

Engi neering and Design (10% of Direct)

Conti ngency (25% of Direct)
Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |i zati on and Denobilization (20% of Direct)
EPA Fees (20% or Engi neering,

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

5% or Direct)

M nor G adi ng/ Si npl e Cover/ Reveget ati on

Quantity

2,000
1, 000
1,700
1,700

3.

e

Tot al Cost

$6, 000
$1, 000
$17, 000
$2, 975
$29, 970
$2, 000
$5, 000
$2, 000

$6, 595
$16, 486
$3, 297
$3, 297
$13, 189
$4, 616

$65, 945

$47, 480

$113, 425



POST REMEDI ATI ON SI TE CONTROL COSTS
D scount

Conponent Uni t Unit Cost

DI RECT OPERATI ON AND MAI NTENANCE

I nspecti on hour $40
Er osi on Repair | unp $2, 000
Vegetati on Repair | unp $2, 500

TOTAL DI RECT O&M PRESENT WORTH

Conponent

7.00% for present worth

Each Each/ year 5/ year Year s

8 4 $1, 280 30
1 1 $2, 000 5
1 1 $2, 500 5

I NDI RECT COPERATI ON AND NMAI NTENANCE COSTS

Adm ni stration (5% of Direct O
M sc. Fees (5% of Direct Q&M
Reserve (25% of Direct Q&M

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

Source: TerralMatri x/ SM 1998

GRAND TOTAL

Pr esent
Wrt h

$15, 884
$8, 200
$10, 250

$34, 334
Pr esent

Wrt h

$1, 717
$1, 717
$8, 584

$12, 017

$46, 351

$159, 776



TABLE 30

COST SUMVARY: | RON HI LL WASTE ROCK ALTERNATI VE 4 -
WASTE ROCK CONSOLI DATI ON

California GQulch NPL Site
QU- 4 Focused Feasibility Study - UCG 12
Alternative 4 - Renpbve Waste Rock to UCG 71

DI RECT CAPI TAL COSTS
Conponent

| nprove Access Road

Load and Haul Waste Rock
Cul tural Resources

Amend Soil and Revegetation
Dust Control

Sedi mrent Contr ol

TOTAL DI RECT CAPI TAL COST

I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |'i zati on and Denobilization (20% of Direct)
EPA Fees (20% of Engi neering, 5% of D rect)

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

Uni t

I f
cu-yd
| ump

_acre

| unp
| unp

Unit Cost

$3. 00
$11. 00
$2, 000
$8, 100
$5, 000
$2, 000

Quant i

ty

Tot al Cost

$6, 000
$60, 500
$2, 000
$29, 970
$5, 000
$2, 000

$10, 547
$26, 368
$5, 274
$5, 274
$21, 094
$7, 383

$105, 470

$75, 938

$181, 408



POST REMEDI ATI ON SI TE CONTROL COSTS

Di scount 7.00% for present worth
Present
Conponent Uni t Unit Cost Each Each/ year $/ year Years Wirth
DI RECT OPERATI ON AND MAI NTENANCE
I nspecti on hour $40 8 4 $1, 280 30 $15, 884
Er osi on Repair | ump $2, 000 1 1 $2, 000 5 $8, 200
Veget ati on Repair [ ump $2, 500 1 1 $2, 500 5 $10, 250
TOTAL DI RECT O&M PRESENT WORTH $34, 334
Pr esent
Conponent Wrth
| NDI RECT OPERATI ON AND NMAI NTENANCE COSTS
Admi ni stration (5% of Direct Q& $1, 717
M sc. Fees (5% of Direct &\ $1, 717
Reserve (25% of Direct QO8M $8, 584
TOTAL | NDI RECT O&M PRESENT WORTH $12, 017
TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH $46, 351
GRAND TOTAL $227, 759

Source: TerraMatri x/ SM 1998



TABLE 31

COST SUMVARY: CALI FORNI A GULCH WASTE ROCK ALTERNATI VE 2 -

CHANNEL RECONSTRUCTI ON
California Qulch NPL Site
QM4 - FFS - California Qulch Waste Rock Piles
Alternative 2 - Stream Channel Reconstruction (-2,150 feet)

DI RECT CAPI TAL COSTS

Conponent Uni t
| nprove Access Road | f
Channel Preparation

Excavati on cy

Gradi ng cy

Ri prap Lining - ¢y
Sur f ace Regradi ng ac
Arend Soil and Reveg ac
Cul tural Resources | unmp
Dust Control | unp
Sedi nent Contr ol | unmp

I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |'i zati on and Denobilization (20% of Direct)
EPA Fees (20% of Engi neering, 5% of D rect)

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

Unit Cost
$3. 00

$2.50

$2.50
$63. 00
$1, 000
$8, 100
$10, 000
$1, 000
$1, 000

Quantity
500

9,175
3,375
4,175

4

(SIS

Total Cost
$1, 500

$22, 938
$8, 438
$263, 025
$4, 000
$32, 400
$10, 000
$1, 000
$1, 000

$29, 990
$74, 975
$14, 995
$14, 995
$59, 980
$20, 993

$299, 900

$215, 928

$515, 828



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount 7.00% for present worth
Present
Conponent Uni t Unit Cost Each Each/ year $/ year Years Wirth
DI RECT OPERATI ON AND NAI NTENANCE
I nspecti on hour $40 8 4 $1, 280 30 $15, 884
Er osi on Repair | unp $2, 000 1 1 $2, 000 5 $8, 200
Veget ati on Repair | unp $0 1 1 $0 5 $0
TOTAL DI RECT O&M PRESENT WORTH $24, 084
Present
Conponent Wirth
| NDI RECT OPERATI ON AND MAI NTENANCE COSTS
Administration (5% of Drect &\ $1, 204
M sc. Fees(5%of Direct O&M $1, 204
Reserve (25% of Direct Q&M $6, 021
TOTAL | NDI RECT O8M PRESENT WORTH $8, 429
TOTAL OPERATI ON AND NMAI NTENANCE PRESENT WORTH $32, 513
GRAND TOTAL $548, 341

Source: TerrahMatrix/SM 1998



TABLE 32
COST SUMVARY: CALI FORNI A GULCH WASTE ROCK ALTERNATI VE 3-
SELECTED REGRADI NG

California GQulch NPL Site
QM - FFS - California Qulch Waste Rock Piles
Alternative 3 - Waste Rock Regrading

DI RECT CAPI TAL COSTS

Conponent Uni t Unit Cost Quantity Total Cost

| nprove Access Road | f $3. 00 1, 200 $3, 600

Regr ade cu-yd $1.00 7, 500 $7, 500

Cul tural Resources | unp $2, 000 1 $2, 000

Dust Control | unp $5, 000 1 $5, 000

Sedi ment Cont r ol | unp $2, 000 1 $2, 000

TOTAL DI RECT CAPI TAL COST $20, 100

I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of Direct) $2, 010
Conti ngency (25% of Direct) $5, 025
Legal Fees (5% of Direct) $1, 005
Regul atory Cost (5% of Direct) $1, 005
Mobi | i zati on and Denobilization (20% of Direct) $4, 020
EPA Fees (20% of Engi neering, 5% of D rect) $1, 407
TOTAL | NDI RECT CAPI TAL COSTS $14, 472

TOTAL CAPI TAL COSTS $34, 572



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount 7.00% for present worth
Pr esent

Conponent Uni t Unit Cost Each Each/ year $/ year Years Wirth
DI RECT OPERATI ON AND NMAI NTENANCE
I nspecti on hour $40 8 4 $1, 280 30 $15, 884
Er osi on Repair | unp $2, 000 1 1 $2, 000 5 $8, 200
Veget ati on Repair | unmp $2, 500 0 0 $0 0 $0
TOTAL DI RECT O&M PRESENT WCORTH $24, 084

Pr esent
Conponent Wrth
| NDI RECT OPERATI ON AND NMAI NTENANCE COSTS
Admi nistration (5%of Drect &\ $1, 204
M sc. Fees (5% of Direct &\ $1, 204
Reserve (25% of Direct QO8M $6, 021
TOTAL | NDI RECT O&M PRESENT WORTH $8, 429
TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH $32, 513

GRAND TOTAL $67, 085

Source: TerraMatri x/SM 1998



TABLE 33

COST SUMVARY: CALI FORNI A GULCH WASTE ROCK ALTERNATI VE 4 -

SELECTED WASTE ROCK REMOVAL

California GQulch NPL Site
QM - FFS - California Qulch Waste Rock Piles
Alternative 4 - Renpbve Waste Rock to UCG 71

DI RECT CAPI TAL COSTS
Conponent

| nprove Access Road

Load and Haul Waste Rock
Cul tural Resources

Amend Soil and Revegetation
Dust Control

Sedi mrent Contr ol

TOTAL DI RECT CAPI TAL COST

I NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |'i zati on and Denobilization (20% of Direct)
EPA Fees (20% of Engi neering, 5% of D rect)

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

Uni t

I f
cu-yd
| ump

_acre

| unp
| unp

Unit Cost

$3. 00
$11. 00
$10, 000
$8, 100
$10, 000
$2, 000

Quantity

1, 200
15, 000
1

3.7

1

1

Tot al Cost

$3, 600
$165, 000
$10, 000
$29, 970
$10, 000
$2, 000

$22, 057
$55, 143
$11, 029
$11, 029
$44, 114
$15, 440

$220, 570

$158, 810

$379, 380



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount 7.00% for present worth
Present

Conponent Uni t Unit Cost Each Each/ year $/ year Years Wirth
DI RECT OPERATI ON AND NMAI NTENANCE
I nspecti on hour $40 8 4 $1, 280 30 $15, 884
Er osi on Repair | unp $2, 000 1 1 $2, 000 5 $8, 200
Veget ati on Repair [ ump $2, 500 1 1 $2, 500 5 $10, 250
TOTAL DI RECT O&M PRESENT WCORTH $34, 334

Present
Conponent Wrth
| NDI RECT OPERATI ON AND NMAI NTENANCE COSTS
Adm ni stration (5%of Drect &V $1, 717
Msc. Fees (5% of Direct O&M $1, 717
Reserve (25% of Direct O8M $8, 584
TOTAL | NDI RECT O&M PRESENT WORTH $12, 017
TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH $46, 351

GRAND TOTAL $425, 731



TABLE 34

COST SUMVARY: FLUVI AL TAI LI NG SITE 4 ALTERNATI VE 2 -

CHANNEL RECONSTRUCTI ON AND REVEGETATI ON

California GQulch NPL Site
Q4 - FFS - FLUM AL SITE 4
Alternative 2 - Stream Channel Reconstruction/Surface Stabilization

DI RECT CAPI TAL COSTS

Conponent Uni t
| nprove Access Road | f
Channel Preparation

Excavati on cy

Gradi ng cy

Ri prap Lining cy
Sur f ace Regradi ng ac
Arend Soil and Reveg ac
Cul tural Resources | unmp
Dust Control | unp
Sedi nent Contr ol | unmp

| NDI RECT CAPI TAL COSTS

Engi neering and Design (10% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |'i zati on and Denobilization (20% of Direct)
EPA Fees (20% of Engi neering, 5% of Direct)

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

Unit Cost
$3. 00

$2.50

$2.50
$63. 00
$1, 000
$8, 100
$15, 000
$4, 000
$2, 000

Quantity
700

36, 700
13, 500
16, 700
16

16

1

1

1

Total Cost
$2, 100

$91, 750
$33, 750
$1, 052, 100
$16, 000
$129, 600
$15, 000
$4, 000

$2, 000

$201, 945
$336, 575
$67, 315
$67, 315
$134, 630
$107, 704

$1, 346, 930

$915, 484

$2, 261, 784



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount 7.00% for present worth
Present

Conponent Uni t Unit Cost Each Each/ year $/ year Year s Wirth
DI RECT OPERATI ON AND NMAI NTENANCE
I nspecti on hour $40 8 4 $1, 280 30 $15, 884
Er osi on Repair | unp $2, 000 1 1 $2, 000 5 $8, 200
Veget ati on Repair | ump $18, 000 1 1 $18, 000 5 $73, 804
TOTAL DI RECT O&M PRESENT WORTH $97, 888

Present
Conponent Worth
| NDI RECT OPERATI ON AND NMAI NTENANCE COSTS
Adnmini stration (5% of Direct OV $4, 894
M sc. Fees(5%of Direct Q&M $4, 894
Reserve (25% of Direct O8M $24, 472
TOTAL | NDI RECT O&M PRESENT WORTH $34, 261

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH $132, 149

GRAND TOTAL $2, 393, 933



TABLE 35

COST SUMVARY: FLUVI AL TAILING SITE 4 ALTERNATI VE 3 -
CHANNEL RECONSTRUCTI ON, SEDI MENT DANMB AND WETLANDS

California GQulch NPL Site
Q4 - FFS - FLUM AL SITE 4

Alternative 2 - Stream Channel Reconstruction/ Sedi nent Dans and Wt | ands

DI RECT CAPI TAL COSTS
Conponent

| nprove Access Road
Channel Preparation
Excavati on
Gradi ng
Ri prap Lining
Sedi nrent Dans
Constructed Wetl ands
Surface Wt ands
Cul tural Resources
Dust Control
Sedi nrent Control

| NDI RECT CAPI TAL COSTS

Engi neeri ng and Design (10% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |'i zati on and Denobilization (20% of Direct)
EPA Fees (20% of Engi neering, 5% of Direct)

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

cy
cy
cy
| unp
ac
ac
| unp
| unmp
| unp

Unit Cost
$3. 00

$2.50
$2.50

$63. 00

$8, 000. 00
$17, 000. 00
$1, 000
$15, 000
$4, 000

$2, 000

Quantity
700

36, 700
13, 500
16, 700
8

1.5

16

(S

Total Cost
$2, 100

$91, 750
$33, 750
$1, 052, 100
$64, 000
$25, 500
$16, 000
$15, 000
$4, 000
$2, 000

$195, 930
$326, 550
$65, 310
$65, 310
$130, 620
$104, 496

$1, 306, 200

$888, 216

$2, 194, 416



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount
Conponent Uni t Unit Cost
DI RECT OPERATI ON AND NMAI NTENANCE
I nspecti on hour $40
Er osi on Repair | unp $2, 000

TOTAL DI RECT O&M PRESENT WORTH

Conponent

| NDI RECT OPERATI ON AND NMAI NTENANCE COSTS
Admi ni stration (5% of Direct Q&

M sc. Fees(5% of Direct C&V)

Reserve (25% of Direct O&MV

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

7.00% for present worth

Each

Each/ year

Present
$/ year Year s VWort h

$1, 280 30 $15, 884
$2, 000 5 $8, 200
$24, 084

Pr esent
Wrth

$1, 204
$1, 204
$6, 021

$8, 429

GRAND TOTAL

$32, 513

$2, 226, 929



TABLE 36

COST SUMVARY: FLUVI AL TAI LI NG SITE 4 ALTERNATIVE 4 -
STREAM CHANNEL RECONSTRUCTI ON, SURFACE STABI LI ZATI ON, SEDI MENT DAVS AND WETLANDS

California GQulch NPL Site
Q4 - FFS - FLUWM AL SITE 4

Alternative 4 - Stream Channel Reconstruction/ Surface Stabilization/Sedi nent Danms and Wetl ands

DI RECT CAPI TAL COSTS
Conponent

| nprove Access Road

Channel Preparation
Excavati on
G adi ng
Ri prap Lining

Sedi ment Dans

Constructed Wt ! ands

Amend Soil and Reveg

Sur f ace Regradi ng

Cul tural Resources

Dust Cont r ol

Sedi ment Contr ol

TOTAL DI RECT CAPI TAL COSTS

I NDI RECT CAPI TAL COSTS

Engi neeri ng and Design (15% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |i zati on and Denobilization (10% of Direct)
EPA Fees (20% of Engi neering, 5% of Direct)
TOTAL | NDI RECT CAPI TAL CCSTS

TOTAL CAPI TAL COSTS

Uni t

cy
cy
cy
| unp
ac
ac
ac
| unp
| unp
| unp

Unit Cost
$3. 00

$2.50
$2.50

$63. 00

$8, 000. 00
$17, 000. 00
$8, 100

$1, 000
$15, 000
$4, 000

$2, 000

Quantity
700

36, 700
13, 500
16, 700

e
(S U1 ©

Tot al Cost
$2, 100

$91, 750
$33, 750
$1, 052, 100
$64, 000
$25, 500
$129, 600
$16, 000
$15, 000
$4, 000

$2, 000

$215, 370
$358, 950
$71, 790
$71, 790
$143, 580
$114, 864

$1, 435, 800

$976, 344

$2,412, 144



POST REMEDI ATI ON SI TE CONTRCL COSTS

Di scount 7.00% for present worth
Present
Conponent Uni t Unit Cost Each Each/ year $/ year Year s Wirth
DI RECT OPERATI ON AND NMAI NTENANCE
I nspecti on hour $40 8 4 $1, 280 30 $15, 884
Er osi on Repair | unp $2, 000 1 1 $2, 000 5 $8, 200
Veget ati on Repair | ump $18, 000 1 1 $18, 000 5 $73, 804
TOTAL DI RECT O&M PRESENT WORTH $97, 888
Pr esent
Conponent Wirth
I NDI RECT OPERATI ON AND MAI NTENANCE COSTS
Administration (5% of Drect &\ $4, 894
M sc. Fees(5%of Direct &M $4, 894
Reserve (25% of Direct &V $24, 472
TOTAL | NDI RECT O&M PRESENT WORTH $34, 261
TOTAL OPERATI ON AND NMAI NTENANCE PRESENT WORTH $132, 149

GRAND TOTAL $2, 544, 293



TABLE 37

COST SUMVARY: FLUVI AL TAILING SI TE 4 ALTERNATI VE 5 -

STREAM CHANNEL RECONSTRUCTI ON, SURFACE STABI LI ZATI ON, SELECTED REMOVAL,
SEDI MENT DAMS AND WETLANDS

California GQulch NPL Site
Q4 - FFS - FLUWM AL SITE 4

Alternative 5 - Stream Channel Reconstruction/ Surface Stabilization/Sel ected Renoval / Sedi nent Dans and Wt ands

DI RECT CAPI TAL COSTS
Conponent

| nprove Access Road
Channel Preparation
Excavati on
G adi ng
Ri prap Lining
Sedi nent Dans
Excavate Surface Materi al
Sedi nent Retention Cribbing
Constructed Wt ands
Amend Soil and Reveg
Sur f ace Regradi ng
Cul tural Resources
Dust Control
Sedi nent Control

TOTAL DI RECT CAPI TAL COSTS

I NDI RECT CAPI TAL COSTS

Engi neering and Design (15% of Direct)

Conti ngency (25% of Direct)

Legal Fees (5% of Direct)

Regul atory Cost (5% of Direct)

Mobi |'i zati on and Denobilization (10% of Direct)
EPA Fees (20% of Engi neering, 5% of Direct)
TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS

cy
cy
cy
| unp
cy
I f
ac
ac
ac
| unp
| unp
| unp

Unit Cost

Quantity

Tot al Cost
$2, 100

$91, 500
$33, 750
$1, 052, 100
$64, 000
$40, 000
$25, 000
$25, 500
$129, 600
$16, 000
$15, 000
$4, 000
$2, 000

$225, 120
$375, 200
$75, 040
$75, 040
$150, 080
$120, 064

$1, 500, 800

$1, 020, 544

$2, 521, 344



POST REMEDI ATI ON SI TE CONTRCOL COSTS
D scount

Conponent Uni t Unit Cost

DI RECT COPERATI ON AND NMAI NTENANCE

I nspecti on hour $40
Er osi on Repair | unp $2, 000
Veget ati on Repair | unp $18, 000

TOTAL DI RECT O&M PRESENT WORTH

Conponent

| NDI RECT COPERATI ON AND NMAI NTENANCE COSTS
Adm ni stration (5%of Drect &V

M sc. Fees(5% of Direct C&V)

Reserve (25% of Direct O&V

TOTAL | NDI RECT O&M PRESENT WORTH

TOTAL OPERATI ON AND MAI NTENANCE PRESENT WORTH

7.00% for present worth

Each

[Eny

Each/ year $/ year
4 $1, 280
1 $2, 000
1 $18, 000

Year s

GRAND TOTAL

Pr esent
Wrt h

$15, 884
- $8, 200
$73, 804

$97, 985

Pr esent
Wrth

$4, 894
$4, 894
$24, 472

$34, 261

$132, 149

$2, 653, 493



Surface Erosion Stability

Sl ope Stability

Fl ow Capacity and Stability

Surface Water and Ground Water
Cont ami nant Loadi ng Reduction

Terrestrial Ecosystem Exposure

Non- Resi dential Soils

Source: TerraMatrix/SM 1998

TABLE 38

COVPARI SON OF ALTERNATI VES FOR GARI BALDI SUB- BASI N WASTE ROCK - WAMP CRI TERI A

Alternative 1
No Action

No erosional stability measures would be
taken. Side slopes may not neet WAMP
criteria.

Not applicable to existing slopes.

May not be stable during 100-year event.

No reduction in potential |oading.

No change in potential risk to terrestrial
ecosystem

Not applicable.

Alternative 2
Di version of Surface Water and Stream Channel
Reconstruction

Di versi on channel s and stream channel reconstruction

will divert runon water away from the waste rock

reduci ng surface erosion.

Not applicable to existing slopes.

Di version channels will be sized to pass the 100-year
event. Channel reconstructed to pass upstream flow and
remain stable for 500-year event.

Runon wi Il be diverted around waste rock.

Any risk to the terrestrial ecosystemfromthe waste rock

woul d be reduced.

Not applicable.

Alternative 3
Di version of Surface Water and
Sel ect ed Renoval

Di versi on channels will divert runon water away
fromthe waste rock. Renpval will renmpve waste

rock fromflood plain.

Retaining wall will be required to neet WAMP
criteria.

Di versi on channels will be sized to pass the 100-
year event.

Runon wi || be diverted around waste rock.

Any risk to the terrestrial ecosystemfromthe waste
rock woul d be reduced.

Not applicable.



Surface Erosion
Stability

Sl ope Stability

Fl ow Capacity and
Stability

Surface Water (SW
and Groundwat er
(GW Contam nant
Loadi ng Reduction

Terrestrial Ecosystem
Exposure

Non- Resi dential Soils

Source: TerraMatrix/SM

TABLE 39

COVPARI SON OF ALTERNATI VES FOR THE PRI NTER GI RL WASTE ROCK -

Alternative 1
No Action

No change in

exi sting erosional
stability; criteria do
not apply.

Not applicable no
renedi ati on woul d
occur.

No change in

existing flow
capacity and
stability; criteria do
not apply.

No reduction in
potential |oading.

No change in
potential risk to
terrestrial ecosystem

Not applicable.

1998

WAMP CRI TERI A

Alternative 2
Stream Channel
Reconstruction

Surface erosion of waste
rock woul d continue.

Not applicable, no
renedi ati on woul d occur.

Waste rock woul d be
stabilized for the 100-
year flood event in

Whi tes Gul ch.

Reduces erosion and

| eaching associated with
stream channel contact
wi th wage rock.

Any risk to the terrestrial

ecosystem fromthe waste
rock woul d be reduced.

Not applicable.

Alternative 3
St ream Channel
Reconstruction and
Regr adi ng

Surface erosion of waste
rock woul d be reduced.
source.

Woul d i nprove sl ope
stability of wage rock.

Waste rock woul d be
stabilized for the 100-year
flood event in Wites

Gul ch.

Reduces erosion and

| eaching associated with
stream channel contact
with waste rock.

Any risk to the terrestrial

ecosystem from the waste
rock woul d be reduced.

Not applicable.

Alternative 4
Waste Rock Renoval

Woul d elimnate waste
rock as an erosional

Woul d elimnate waste
rock stability as an issue.

Woul d renpve waste
rock fromcontact with
surface water.

Eli mi nates waste rock as
a source of
cont am nati on.

Any risk to the terrestrial
ecosystem fromthe

waste rock woul d be
elimnated.

Not applicable.



TABLE 40
COMPARI SON OF ALTERNATI VES FOR THE
NUGGET GULCH WASTE ROCK - WAMP CRI TERI A

Surface Erosion
Stability

Sl ope Stability

Fl ow Capacity and
Stability

Surface Water (SW and
Groundwat er (GW

Cont ami nant Loadi ng
Reduction

Terrestrial Ecosystem
Exposure

Non- Resi dential Soils

Source: TerraMatrix/SM

Alternative 1
No Action

No change in existing

erosional stability; criteria

do not apply.

Not applicable, no
remedi ati on woul d occur.

No change in existing
flow capacity and

stability; criteria do not

apply.

No reduction in potential
| oadi ng.

No change in potential
risk to terrestrial
ecosystem

Not applicable.

1998

Alternative 2
Di version Ditches

Di versi on channels will
divert surface runon away
fromwaste rock, reducing
surface erosion.

Not applicable, no
remedi ati on woul d occur.

Di versi on channels will be
designed to pass the 100-
year flood event.

Di version channels will
prevent runon water from
contacting the waste rock,
t hus decreasing the |oading
to surface water.

Any risk to the terrestrial
ecosystem from the waste

rock woul d be reduced.

Not applicable.

Alternative 3
Di versi on Ditches and
Wast e Rock Regrading

Di versi on channels will
divert surface runon away
from waste rock, reducing
surface erosion.

Regradi ng of waste rock will
inprove stability.

Di version channels will be
designed to pass the 100-
year flood event.

Di version channels will
prevent runon water from
contacting the waste rock,
thus decreasing the |oading
to surface water.

Any risk to the terrestrial
ecosystem from the waste

rock woul d be reduced.

Not Applicable.

Alternative 4
Di versi on Ditches,
Consol i dation, and Cover

Consol idation and covering
will reduce surface erosion.

Terraces and revegetation will

stabilize disturbed areas.

Consol i dation and regrading
of waste rock will inprove
stability.

Di version channels will be
desi gned to pass the 100-year
flood event.

Di versi on channels,
consol i dation and cover
decreases surface area for

direct infiltration and | oading

to surface water.
Any risk to the terrestrial
ecosystem from the waste rock

woul d be elim nated.

Not Applicable.



Surface Erosion
Stability

Slope Stability

Fl ow Capacity and
Stability

Surface Water (SW and
Groundwat er (GW

Cont ami nant Loadi ng
Reduction

Terrestrial Ecosystem
Exposure

Non- Resi dential Soils

TABLE 41

COVPARI SON OF ALTERNATI VES FOR THE AY-M NNI E WASTE ROCK-

Alternative 1
No Action

No change in existing
erosional stability;
criteria do not apply.

Not applicable, no
renedi ati on woul d
occur.

No change in existing
flow capacity and
stability; criteria do not
apply.

No reduction in potential
| oadi ng.

No change in potential
risk to terrestrial
ecosystem

Not applicable.

Source: TerraMatrix/SM 1998

WAMP CRI TERI A

Alternative 2
Di version Ditches

Di version ditches will divert
surface runon away

wast e rock, reducing surface
erosion.

Not applicable, no
remedi ati on woul d occur.

Di version ditches will be
designed to pass the 100-year
flood event.

Di version ditches will prevent
runon water from contacting
the waste rock, thus
decreasing the |oading to
surface water.

There would be little change
in potential risk to terrestrial

ecosystem

Not applicable.

Alternative 3
Di version Ditches and
Regr adi ng

Di version ditches will divert
surface runon away

waste rock, reducing surface
erosion.

Stability of the slopes would
be inproved renoval of
cribbing and regrading.
county road.

Di version ditches will be
designed to pass the 100-year
flood event.

Di version ditches wll
runon water from contacting
the waste rock, thus
decreasing the | oading to
surface water.

There would be little change
in potential risk to terrestrial

ecosystem

Not Applicable.

Alternative 4
Di version Ditches and
Road Reconstruction

Di version ditches will divert
surface runon away from
waste rock, reducing surface
erosion.

The hazard presented by
failure of the cribbing would
be reduced by realignment of

Di version ditches will be
desi gned to pass the 100-year
flood event.

Di version ditches will
prevent runon water from
contacting the waste rock,
thus decreasing the |oading
surface water.

There would be little change

in potential risk to terrestrial

ecosystem

Not Applicable.



Surface Erosion
Stability

Slope Stability

Fl ow Capacity and
Stability

Surface Water (SWand
Groundwat er ( GW

Cont ami nant Loadi ng
Reducti on

Terrestrial Ecosystem
Exposure

Non- Resi dential Soils

TABLE 42

COVPARI SON OF ALTERNATI VES FOR THE | RON HI LL WASTE ROCK-

Alternative 1
No Action

No change in existing
erosional stability;
do not apply.

Not applicable, no
renedi ati on woul d occur.

No change in existing
flow capacity and
stability; criteria do not
apply.

No reduction in potential
| oadi ng.

No change in potenti al
risk to terrestrial
ecosystem

Not applicable.

Source: TerraMatrix/SM 1998

WAMP CRI TERI A

Alternative 2
Di version Ditches

Di versi on channels will
divert surface runon away
fromwaste rock, reducing
surface erosion.

Not applicable, no
remedi ati on woul d occur.

Di versi on channels will be
designed to pass the 100-
year flood event.

Di versi on channels will
prevent runon water from
contacting the waste rock,
thus decreasing the |oading
to surface water.

Little change in potential
risk to terrestrial ecosystem

Not applicable.

Alternative 3
Regradi ng and Cover

Regradi ng of one pile will
reduce sl opes and erosion
potential. Covering of other
pile will elimnate erosion.

Regradi ng of the slopes would
neet WAMP criteria.

Covered pile would be
stabilized for the 100-year
flood event.

One pile would be regraded
to reduce the ampunt of
infiltration caused by
pondi ng, the other pile
woul d be covered to reduce
| eachi ng.

Risk to the terrestrial
ecosystem from the waste
rock would be reduced

t hrough cover.

Not Applicable.

Alternative 4
Waste Rock Consolidation

Consol i dation and covering
will elimnate surface erosion
rel eases.

Consol i dated waste rock
woul d meet WAMP criteria.

Covered pile would be
stabilized for the 100-year
flood event.

Consol i dation and covering
decreases surface area for
direct infiltration and | oading
to surface water.

By reducing contact surface,

risk to the terrestrial ecosystem

fromthe waste rock woul d be
reduced.

Not Applicable.



Surface Erosion
Stability

Slope Stability

Fl ow Capacity and
Stability

Surface Water (SWand
Groundwat er ( GW

Cont ami nant Loadi ng
Reducti on

Terrestrial Ecosystem
Exposure

Non- Resi dential Soils

Source: TerraMatrix/SM

TABLE 43

COVPARI SON OF ALTERNATI VES FOR THE

CALI FORNI A GULCH WASTE ROCK - WAMP CRI TERI A

Alternative 1
No Action

No change in existing
erosional stability; criteria
do not apply.

Not applicable, no
renedi ati on woul d occur.

No change in existing
flow capacity and
stability; criteria do not
apply.

No reduction in potential
| oadi ng.

No change in potenti al
risk to terrestrial
ecosystem

Not applicable.

1998

Alternative 2

Channel Reconstruction

Di versi on channels will
divert surface runon away
fromwaste rock, reducing
surface erosion.

Not applicable, no
remedi ati on woul d occur.

Di versi on channels will be
designed to pass the 500-
year flood event.

Di versi on channels will
prevent runon water from
contacting the waste rock,
thus decreasing the |oading
to surface water.

Little change in potential
risk to terrestrial ecosystem

Not applicable.

Alternative 3
Sel ect ed Regrading

Regradi ng of slopes will
reduce sl opes and erosion
potential .

Regr adi ng of slopes would
neet WAMP criteria.

May not be suitable during the
500-year flood event.

Regr adi ng reduces the
amount of infiltration caused
by pondi ng.

Little change in potential
risk to terrestrial ecosystem

Not Applicable.

Alternative 4
Sel ect ed Waste Rock
Renoval

Would elimnate waste rock as
an erosional source of
cont am nati on.

Woul d elimnate waste rock

stability as an issue.

Woul d renmpve waste rock
fromcontact with surface
wat er .

El i mi nates waste rock as a
source of contam nation.

Any risk to the terrestrial
ecosystem from the waste rock
woul d be elim nated.

Not Applicable.



Surface Erosion Stability

Slope Stability

Fl ow Capacity and Stability

Surface Water (SWand
Groundwat er ( GW

Cont ami nant Loadi ng
Reducti on

Terrestrial Ecosystem
Exposure
Non- Resi dential Soils

Source: TerraMatrix/SM 1998

TABLE 44

COVPARI SON OF ALTERNATI VES FOR FLUVI AL TAILING SITE 4 - WAMP CRI TERI A

Alternative 1
No Action

No change in existing
erosional stability; criteria
do not apply.

Not applicable, no
remedi ati on woul d occur.

No change in existing flow
capacity and stability;
criteria do not apply.

No reduction in potential
| oadi ng.

No change in potential
to terrestrial ecosystem

Not applicable.

Alternative 2
Channel Reconstruction and
Reveget ati on

Establ i shment of a vegetated
surface will increase stability.

Due to its flat topography,
sl ope stability is not an issue.

Reconstruction of the upper
California Gulch channel and
floodplain will have capacity
to pass 500 - year flood event.

Loadi ngs woul d be reduced by
limting contact of water with
waste material and increased
erosional stability.

Potential risk to terrestrial
ecosystem woul d be reduced.

Not applicable.

Alternative 3
Channel Reconstruction,
Sedi nent Dans and

Wet | ands

Sedi ment di scharge woul d
be reduced through
construction of sedinent

Due to its flat topography,
sl ope stability is not an
i ssue.

Reconstruction of the upper
California Gulch channel
and floodplain will have
capacity to pass 500 - year
flood event.

Loadi ngs woul d be reduced by

by limting contact of water

with waste naterial and increased
increased erosional stability.

Potential risk to terrestrial
ecosystem woul d be

reduced.

Not applicable.

Alternative 4
Channel Reconstruction,

Reveget ati on, Sedinment Dans

and Wetlands

Sedi ment di scharge woul d be
reduced through construction of
sedi nent dams and wetl ands.

Due to its flat topography, slope
stability is not an issue.

Reconstruction of the upper
California Gulch channel and
floodplain will have capacity to
pass 500 - year flood event.

Loadi ngs woul d be reduced by
limting contact of water with
waste material and increased
erosional stability.

Potential risk to terrestrial
ecosystem woul d be reduced.

Not applicable.

Alternative 5
Channel Reconstruction,

Reveget ati on, Sedi ment Dans,
Wet | ands and Sel ected Surface

Mat eri al Renpval

Sedi ment generation and

di scharge woul d be reduced due
to the revegetation of disturbed
area and the catchment of check
dans and wetl ands.

Due to its flat topography, slope
stability is not an issue.

Reconstruction of the upper
California Gulch channel and
adj acent floodplain will have
capacity to pass the 500 - year
event .

Loadi ngs woul d be reduced by
limting contact of water with
waste material and increased
erosional stability.

Potential risk to terrestrial
ecosystem woul d be reduced.

Not applicable.



St andard, Requi r enment
Criteria, or Limtation
FEDERAL ARARs

Endanger ed Species Act

Fish and Wldlife Coordi nati on Act

W der ness Act

Executive Order NO 11988
Fl oodpl ai n Managenent

Executive Order NO 11990
Protection of Wtl ands

Section 404, dean Water Act
()

Source: TerralMatri x/ SM 1998
<I MG SRC 98077VC>

APPENDI X A
SUWARY OF FEDERAL AND STATE ARARs
(Page 1 of 7)

Potentially Potentially
CGtation Appl i cabl e Rel evant and
Appropriate
16 USC ° 1531 et seq. No No
50 CFR °° 200 and 402
16 USC ° 661 et seq. No No
40 CFR ° 6. 302
16 USC 1311, 16 USC 668 No No
50 CFR 53, 50 CFR 27
40 CFR ° 6.302 & Appendix A Yes ---

40 CFR ° 6.302(a) and Appendi x Yes

A

33 USC 1251 et seq. Yes ---

33 CFR Part 330

Description

Provi des protection for threatened and endangered species
and their habitats. However, site-specific studies did not
docunent the presence of threatened or endangered speci es.
If threatened or endangered species are encountered during
renedial activities in QM4, then requirenents of Act would
be applicabl e.

Requi res coordination with federal and state agencies to
provide protection of fish and wildlife in water resource
devel oprment prograns; regul ates actions that inmpound,
divert, control, or nodify any body of water. However,
proposed remnedi al action activities in QUM wll not affect
fish or wildlife. If it appears that renedial activities may
inmpact wildlife resources, EPA will coordinate with both

the U S. Fish and WIdlife Service and the Col orado
Department of Natural Resources.

Limts activities within areas designated as wi |l derness areas
or National WIdlife Refuge Systens.

Pertains to floodpl ain managenent and construction and
i npoundnents in such areas.

M ni m zes adverse inpacts on areas designated as
wet | ands.

Regul at es di scharge of dredged or fill nmaterials into waters
of the United States. Substantive requirenents of portions
of Nationw de Permt No. 38 (CGeneral and Specific
Conditions) are applicable to QM renedial activities
conducted within waters of the United States.



St andard, Requi r enment
Criteria, or Limtation

dean Air Act
National Primary and Secondary
Anbient Air Quality Standards

RCRA Land Di sposal Restrictions

(LDRs)

Solid Waste Di sposal Act as
amended by the Resource

Conservation and Recovery Act of

1976 ( RCRA)

Hazardous Materials Transportation

Act

Source: TerraMatri x/ SM 1998

APPENDI X A ( CONTI NUED)
SUMVARY OF FEDERAL AND STATE ARARs
(Page 3 of 7)

Potential ly Potential ly
CGtation Appl i cabl e Rel evant and
Appropriate

40 CFR Part 50 No No

40 CFR Part 268 No No

40 CFR Part 257, Subpart A° Yes

257.3-1 Fl oodpl ai ns, paragraph
© 257.3-7 Air, paragraph (b)
49 USC ° 1801-1813 No No

49 CFR 107, 171-177

Description

National anbient air quality standards (NAAQS) are

i mpl enent ed through the New Source Revi ew Program and
State Inplenentation Plans (SIPs), The federal New

Sour ce Revi ew program address only najor sources.

Em ssi ons associated with proposed renedial action in

QM will belimted to fugitive dust em ssions associ at ed
with earth noving activities during construction and will
occur in isolated amover a short period of tine.

Renedial work in QU4 will be conpleted in industrial
zoned areas significant distances fromresidential areas. In
addi tion, existing topography wll further reduce the
potential for fugitive dust em ssions. These renedi al
activities will not constitute a najor source. Therefore,
attai nment and mai nt enance of NAAQS pursuant to the

New Sour ce Revi ew Program am not ARARs. See

Col orado Air Pollution Prevention and control Act
concerning applicability of requirenents inplenented

t hrough the SIP.

RCRA LDRs are not applicabl e because the materials in

i ssue have been identified as extraction of beneficiation
wastes that are specifically exenpted fromthe definition of
a hazardous waste. Not relevant and appropriate, see
Superfund LDR Qui de #7.

Sel ected portion of Part 257 pertaining to floodpl ai ns and
air are applicable. These provisions establish criteria for
classification of solid waste disposal facilities and practices.

Regul ates transportation of hazardous materials. Proposed
renedial action in QM will be conducted on private
property and will not entail off-site transportation of
hazardous nateri al s.



St andard, Requi r enment
Criteria, or Limtation

STATE OF COLCRADO ARARS

Nongane, Endangered or
Thr eat ened Speci es Act

Col orado Regi ster of H storic Places

Col orado Hi storical, Prehistorical,
and Archaeol ogi cal Resources Act

Col orado Speci es or Speci al
Concern and Speci es of
Undet ermi ned St at us

Col orado Natural Areas

Col orado Solid Waste Disposal Sites
and Facilities Act, Col orado Revised
Statutes, Title 30, Article 20,
Sections 101-118

Source: TerraMatri x/ SM 1998

APPENDI X A ( CONTI NUED)
SUMVARY OF FEDERAL AND STATE ARARs
(Page 4 of 7)

Potentially Potentially
Ctation Appl i cabl e Rel evant and
Appropriate
CRS °° 33-2-101 to 108 No No
CRS °° 24-80.1-101 to 108 No No
CRS °° 24-80-401 to 410 No Yes
1301 to 1305
Col orado Division of Wldlife No No
Adm nistrative Directive E-1,
1985, nodified
Col orado Revised Statutes, Title No No
33, Article 33, Sec. 104
6 CCR 1007-2 No No

6 CCR 1007-2, Part 1

Description

Standards for regul ati on of nongame wildlife and

t hreat ened and endangered species. Site-specific studies
did not document the presence of threatened or endangered
species. |If threatened or endangered species are
encountered during renedial activities in QM4, then
requirenents of Act will be applicable.

Aut hori zes the State Historical Society to nom nate
properties for inclusion on the State Register of Hstoric
Pl aces. Applicable only if remedial activities inpact an
area listed on the Register.

Concerns historical, prehistorical, and archaeol ogi cal
resources; applies only to areas owned by the State or its
political subdivisions. May be rel evant and appropriate if
renedi al activities inmpact in archaeol ogi cal site.

Protects species listed on the Colorado Division of Wldlife
generated list. Uges coordination with the Division of
Wldlife if wildlife species are to be inpacted. No evi dence
of species of special concern have been identified at this
site.

Maintains a |list of plant species of "special concern".

Al t hough not protected by State statue, coordination with
Di vi si on of Parks and Qutdoor Recreation is reconmend

if activities will inpact |isted species.

Est abl i shes regul ations for solid waste managenent

facilities, including |ocation standards. Proposed renedi al
action in OMX will not establish a solid waste nanagenent
facility.



St andard, Requi r enment
Criteria, or Limtation

Col orado Solid Waste Disposal Sites
and Facilities Act

Col orado Water Quality Control
Act, Storm Water D scharge
Regul ati ons

Col orado M ned Land Recl amati on
Act

Col orado Air Pollution Prevention
and Control Act

Col orado Air Pollution Prevention
and Control Act

Col orado Air Pollution Prevention
and Control Act

Source: TerralMatri x/SM 1998

APPENDI X A ( CONTI NUED)
SUMVARY OF FEDERAL AND STATE ARARs
(Page 5 of 7)

Potentially Potentially
Ctation Appl i cabl e Rel evant and
Appropriate
6 CCR 1007-2 No No
5 CCR 1002-2 Yes ---
CRS 34-32-101 to 125 No Yes
Rule 3 of Mneral Rules and
Regul ati ons
5 CCR 1001- 3; Yes
Sections I11.D. 1.b,c,d.
Sections |1l1.D.2.b,c, e, f.
Regul ation 1
5 CCR 1001-4 Yes
Regul ation 2
Qdor s
5 CCR 1001-5 Yes

Regul ati on 3 APENs

Description

Establ i shes policy for licensing, |ocating, constructing and
operating solid waste facilities. Proposed renedial action
in O4 will not involve establishnment of a solid waste

di sposal facility.

Establ i shes requirenents for stormwater discharges (except
portions relating to Site-wi de Surface and G oundwater).
Substantive requirenents for stormwater discharges
associated with construction activities are applicable.

Regul ates all aspects of |and use for mining, including the
| ocati on of mning operations and rel ated recl anati on
activities and other environmental and soci o-econom c

i mpacts. Substantive requirenents of selected portions of
Rul e 3 regardi ng Recl amati on Measures, Water-Ceneral

Requi renents (except portions relating to Site-w de Surface
and Goundwater), Wldlife, and Revegetation are rel evant
and appropriate.

Regul ation No. 1 provisions concerning fugitive em ssions

for construction activities, storage and stockpiling
activities, haul roads, and haul trucks are applicable (5CCR
1001-3; Sections 111.D.2.b,c,e,f). Construction activities in
OM will be conducted in accordance with a fugitive

em ssions control plan.

Applicable only if renedial action activities cause
obj ectionabl e odors. Renedial action in QM is not
expected to produce odors.

Substantive provisions of APENs will be net.



APPENDI X A ( CONTI NUED)
SUMVARY OF FEDERAL AND STATE ARARs
(Page 6 of 7)

St andard, Requi r enment Potentially Potentially
Criteria, or Limtation Ctation Appl i cabl e Rel evant and Description

Appropriate

Col orado Air Pollution Prevention 5 CCR 1001- 14 Yes Pursuant to the Colorado Air Pollution Prevention and
and Control Act Control Act, applicants for construction pernits are
5 CCR 1001-10 required to eval uate whet her the proposed source wll
Part C (1) & (II1l) exceed NAAQS. Applicants amalso required to eval uate
Regul ation 8 whet her the proposed activities would cause the Col orado
anbi ent standard for TSP to be exceeded. Renedial work
in OX4 will be conpleted in industrial zoned areas
significant distances fromresidential areas. In addition,
exi sting topography will further reduce the potential for
fugitive em ssions through Regul ation No. 1. Conpliance
with applicable provisions of the Colorado air quality
requirenents will be achieved by adhering to a fugitive
em ssions control plan prepared in accordance with
Regul ati on No. 1.

Regul ation 8 sets emssion limts rot | ead and hydrogen
sul fide. Applicants are required to eval uate whether the
proposed activities would result in the Regulation 8 |ead
standard bei ng exceeded. The proposed renedial action in
QU4 is not projected to exceed the enmission |evels for |ead
or hydrogen sul fide, although sone | ead enissions may
occur. Conpliance with Regulation 8 will be achi eved by
adhering to a fugitive em ssions control plan prepared in
accordance with Regul ation No. 1.

Col orado Noi se Abat ement Act CRS ©° 25-12-101 to 108 Yes Est abl i shes maxi mum per m ssi bl e noise | evels for particular
tine periods and | and use related to construction projects.
Renedial work in QM4 will be conpleted in industrial
zoned areas a significant distance fromresidential areas. In
addi tion, the existing topography will reduce noise
em ssion | evel s.

Source: TerraMatri x/SM 1998



St andard, Requi r enment
Criteria, or Limtation

Regul ati ons an the Col |l ecti on of
Aquatic Life

Col orado Hazardous Waste
Regul ati ons

Source: TerraMatri x/SM 1998

APPENDI X A ( CONTI NUED)
SUWARY OF FEDERAL AND STATE ARARs
(Page 7 of 7)

Potentially Potentially
Ctation Appl i cabl e Rel evant and
Appropriate
2 CCR 406-8, Ch. 13, No No
Article Ill, Sec. 1316
6 CCR1007-3, Part 264: Section No Yes

264.301, (g), (h), (i) and (j);
Section 264.310, (a)(1) through
(a)(4);

Section 264. 310, (b)(1) and
(b) (3)

Description

Requi renents governing the collection of wildlife for
scientific purposes. Renedial activities within QM4 will
not include biol ogi cal nonitoring.

These specific provisions of the hazardous waste

regul ations may be rel evant and appropriate in certain

ci rcunst ances depending on site specific conditions in
QM. The determ nation of whether such requirenents will
be both rel evant and appropriate to the activities to be
undertaken in QM4 w |l be based on best professiona
judgenent and is conducted on a site specific basis taking
into account the physical nature and location of the nedia
i nvol ved, whether the requirenments are well suited for the
site conditions, and other factors.



