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D Approximate Pit Boundary
I:I Unexcavated Tunnel

\___1 Excavated Tunnel - Excavated in open-pit operation

Notes:

1. Elevations shown are adapted from existing mine maps and may not
correspond to present elevation datum.

2. Portal, elevation for Adits No. 1 and 2 are shown relative to the assumed
elevation given for Adit No. 1 on existing mine maps.

3. Adit No. 3 is reportedly approximately 84 feet above Adit No. 5.
Only the elevation shown for Adit No. 5 portal is considered
reasonably accurate.

California

S
@
o

300

Sources: The California Spatial Information Library; Brown & Caldwell, 1983
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Geologic Units Symbols
2
m QIs - Landslide S, .G

Qdf - Debris Flow Fault, Showing Dip
% dashed where approximately
ES Qal - Alluvium located; dotted where
& ) projected beneath map
'E(_, Qps - Ponded Sediments units; queried where uncertain.
O Qaf - Artificial Fill

Qt-Talus

Qt,- Talus Resulting From Mining

Tsib - Silicified Iron-Stained Breccia
Tsb - Silicified Breccia

Trs - Upper Sedimentary Sequence

E ST
[re] Trsl - Lahar
[ Trsa - Argillically Altered Sandstone
i) (il Trsb - Chloritized Breccia
[ [l Tso - Ore Rock
Tsob - Ore Rock with Relict Breccia Texture
(e el

Trsap,- Argillically Altered Lahar

TERTIARY

Trb - Basalt (Trba where autobrecciated)
Trc - Lower Sedimentary Sequence
Trcs - Sandstone
Trcl - Lahar
INTRUSIVE UNITS

Tqlp - Quartz Latite Porphry

Tlpaa - Altered Leviathan Peak Andesite
0 500 1,000

Ta - Biotite Pyroxene Hornblende Andesite

Tra - Hornblende Pyroxene Andesite

Sources: Herbst and Sciacca (1982)
Brown and Caldwell (1983)
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Geologic Units Symbols
Q] Qis - Landslide AA A'A'
N Qdf - Debris Flow Trace of Cross Section
g Qal - Alluvium and Designation
E Qps - Ponded Sediments
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Qt,- Talus Resulting From Mining
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Trs - Upper Sedimentary Sequence

E ST
[re] Trsl - Lahar
[ Trsa - Argillically Altered Sandstone
i) (il Trsb - Chloritized Breccia
[ [l Tso - Ore Rock

Tsob - Ore Rock with Relict Breccia Texture

-- g Trsap,- Argillically Altered Lahar
é Trb - Basalt (Trba where autobrecciated)
Trc - Lower Sedimentary Sequence
Trcs - Sandstone
Trcl - Lahar
INTRUSIVE UNITS
Tqlp - Quartz Latite Porphry
Feet Tlpa - Leviathan Peak Andesite
s =
0 500 |,000 Tlpaa - Altered Leviathan Peak Andesite
Ta - Biotite Pyroxene Hornblende Andesite
Tra - Hornblende Pyroxene Andesite
Sources: Herbst and Sciacca (1982)
Brown and Caldwell (1983)
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Qtm Talus Trsb Chloritized Breccia GEOLOGIC CROSS SECTIONS
Qls Landslide Trsa Argillically Altered Sandstone AA-A'A' THROUGH CC-C'C'
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Qt  Talus Ta  Biotite Pyroxene Hornblende Andesite Alpine County, California
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Explanation

Trsb Chloritized Breccia

Trsa Argillically Altered Sandstone
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Trc  Lower Sedimentary Sequence

Note
1. Groundwater levels shown are schematic.
2. This figure has been excerpted from Brown and Caldwell (1983).
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Plot Date: 06/30/09 - 10:25am, Plotted by: donna.valasek
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Explanation
GG GG
|—| Trace of cross section
e PZ-23 Piezometer location and designation.
Installed by the USGS in 1981-1983.
® MW-12 Monitoring well location and
designation. Installed by SRK
Consulting in 1998.
e B-3 Geotechnical well location and
designation. Installed by Kleinfelder
in 2001.
PZ-
PZ- — B 6o 7 PZ-26
PZ-18A PZ- MW-3" Ny i PZ-27
% PZ-2C1 LAy
PZ-18B PZ-2A17- s 7\ 4,
PZ-18C MW-9 PZ-2A2’- \ HPZ-24 ¥ .
ot ANW-2SN\ A
MW-117 RZAe W-2D TN 1
I PZ-15=", PZ-17B /4
PZ-9A Ir \ .7\
PZ-9B: ‘; PZA7C— fi
PZ-9C \ i o // ]
PZ-1B Sy = MW-55/ pz.- 17A A |
! L 8 ‘ MW-3D i ,,4- ’ N i 0 375 750 1,500
& / W \ \‘\ s\ i — _
% Q,‘,‘\ A% Feet
PZ'33 . \-'.‘ \ \\\\\;\-'
\ ! ¥
A s TRACE OF CROSS SECTIONS G-G' THROUGH
4 PZ-32 I-I' AND LOCATIONS OF PREVIOUS BORINGS,
PZ-3 \%{ MONITORING WELLS, AND PIEZOMETERS
\ Leviathan Mine Site
Alpine County, California
\ By: CBT |Date: 5/1/2009 Project No. 13091A.109
‘~ AMEC Geomatrix Figure 26
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Notes:
1. Piezometers by USGS (1985), monitoring wells (MW) by SRK (1999)
2. Geologic unit description in Herbst and Sciacca (1982)
3. Well screens displayed for those reported to be remaining
as of 1998 according to SRK (1999)
4. Trace of cross section shown on Figure 6
5. All locations & elevations are approximate

Explanation
»
K
<«
l Well Location and Designation

Well Screen Interval

' _ .+ Exact Limits Are Unknown

Qal-Qaf - Quaternary-Age Units

Ta - Tertiary-Age Andesite
Trs - Tertiary-Age Upper
Sedimentary Sequence

Tso - Tertiary-Age Ore Rock

California

Horizontal Scale: 1" = 1,200'
Vertical Scale: 1" = 160"

GEOLOGIC CROSS SECTIONS G-G'AND GG-G'G'
PIT STUDY AREA
Leviathan Mine Site
Alpine County, California

By: SF | Date: 5/4/2009 Project No. 13091.109
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Explanation
Y
$¢
X
l Well Location and Designation

Well Screen Interval

+ . v Exact Limits Are Unknown

Qal-Qaf - Quaternary-Age Units

Trs - Tertiary-Age Upper
Sedimentary Sequence

Notes:
1. Surface elevations based on surveyed well & piezometers
installed by SRK (1999) and USGS (1985)
2. Geologic unit description in Herbst and Sciacca (1982)
3. Trace of cross section shown on Figure 6
4. Geologic units could not be assigned to piezometers
PZ-5,6 8, 21, & 23-27 due to poor legibility or inadequate notes in USGS (1985)
5. Well screens displayed for those reported to be remaining
as of 1998 according to SRK (1999)

California

Horizontal Scale: 1" = 1,200
Vertical Scale: 1" = 160"

GEOLOGIC CROSS SECTION H-H'
ASPEN CREEK STUDY AREA
Leviathan Mine Site
Alpine County, California

By: SF [ Date: 5/4/2009 Project No. 13091.109
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Explanation
»
K
<«
l Well Location and Designation

Well Screen Interval

' ___v Exact Limits Are Unknown

Qal-Qaf - Quaternary-Age Units

Ta - Tertiary-Age Andesite
Trs - Tertiary-Age Upper
Sedimentary Sequence

Notes:

1.

Horizontal Scale: 1" = 1,500
Vertical Scale: 1" =200’

Surface elevations based on surveyed well & piezometers
installed by SRK (1999) & USGS (1985)

2. Geologic unit description in Herbst and Sciacca (1982)
3.
4. Well screens displayed for those reported to be remaining

Trace of cross section shown on Figure 6

as of 1998 according to SRK (1999)

California

GEOLOGIC CROSS SECTIONS I-I'AND II-I'!
LEVIATHAN CREEK STUDY AREA
Leviathan Mine Site
Alpine County, California

By: SF

| Date: 5/4/2009 Project No. 13091.109
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Explanation

Monitoring well/
® piezometer location

Contours from Figure 2-25,
Leviathan Mine Pollution
Abatement Project

Design Report and

Draft Environmental
Impact Report,

(Brown and Caldwell, 1983)

o

250 500 1,000 Feet

OCTOBER THROUGH NOVEMBER 1982
POTENTIOMETRIC SURFACE MAP
Leviathan Mine Site
Alpine County, California

By: CBT [Date: 5/19/09 Project No. 13091A.109
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Explanation

0 250 500 1,000 Feet
N TN T
Monitoring well/

®  piezometer location

AUGUST 1999
POTENTIOMETRIC SURFACE MAP
Leviathan Mine Site
Alpine County, California

S~
S

California

AN

By: CBT | Date: 5/19/09 Project No. 13091A.109
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Explanation AUGUST 2006
POTENTIOMETRIC SURFACE MAP
Monitoring well/ Leviathan Mine Site
® piezometer location Alpine County, California
By: CBT | Date: 5/19/09 Project No. 13091A.109
0 250 500 1,000 Feet = .
Source: Measurements made by Tetra Tech on 8/8/2006 EEE T AM EC Geomatl"lx Figure 32
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Explanation
Monitoring well/
®  piezometer location

0 250 500 1,000 Feet
Source: Measurements made by U.S. Army Corps of Engineers on 8/9/2007 NN TN W

AUGUST 2007
POTENTIOMETRIC SURFACE MAP
Leviathan Mine Site
Alpine County, California

By: CBT | Date: 5/19/09 Project No. 13091A.109
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Explanation

Monitoring well/
®  piezometer location

Source: Measurements made by Burleson Consulting on 8/14/2008
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AUGUST 2008
POTENTIOMETRIC SURFACE MAP
Leviathan Mine Site
Alpine County, California

By: CBT [Date: 5/19/09 Project No. 13091A.109
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Drawing Path: P:\Project\13000s\13091 Leviathan\14000 Database and CAD\CAD\RIFS Report\, Drawing Name: Water Balance Schematic.dwg

Plot Date: 06/30/09 - 12:36pm, Plotted by: donna.valasek

Leviathan Water Balance Schematic
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OF ASPEN CREEK - DS
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Explanation
CUD Channel Underdrain LEVIATHAN WATER BALANCE SCHEMATIC
Leviathan Mine Site
DS Delta Seep . . .
Alpine County, California
ET  Evapotranspiration
OS  Aspen Seep By: dpv [Date:  06/30/09 | Project No. 13091A.109
PUD Pit Underdrain = .
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tabase and CAD\CAD\RIFS Report\, Drawing Name: Precipitation Inside Area.dwg

donna.valasek

AREA PRECIPITATION
Leviathan Mine Site
Alpine County, California

By: dpv [Date:  06/01/09 | Project No. 13091A.109
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Station 26 is approx. 4.5 miles | . \ '

downstream of Station 25.
. | Station 29 is approx. 6 miles
_ downstream of Station 25.
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R e e =

@ @Pit Clarifier A

AREA MAP OF SURFACE WATER MONITORING
LOCATIONS
Leviathan Mine Site
Alpine County, California

By: CBT | Date: 6/30/2009 Project No. 13091A.109
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Plot Date: 06/30/09 - 12:42pm, Plotted by: donna.valasek

Drawing Path: P:CProject

, Drawing Name: Monthly avg stream flow.dwg

13000s13091 Leviathan114000 Database and CADICADRIFS Report

Note

cfs

9.0

Monthly Average Streamflow

8.0

w > ol o ~
o o o <) o

Average Stream Flow (cfs)

L
o

1.0

*

0.0

cubic feet per second

Month

—&— Station 1 —#— Station 15 —&— Station 23

4L Creek —*— Station 22

MONTHLY AVERAGE STREAMFLOW
Leviathan Mine Site
Alpine County, California

By: dpv | Date:  06/30/09 Project No. 13091A.109
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13091 Leviathan114000 Database and CADICADTRIFS Report™], Drawing Name: Discharge Rates.dwg

13000s 1

Plot Date: 06/30/09 - 1:00pm, Plotted by: donna.valasek

Drawing Path: P:JProject
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0.080

0.070

0.060

0.050

0.040

0.030

0.020

Average Groundwater Discharge Rate (cfs)

0.010

0.000

Month

—e— Mine Adit —®—CUD —&—AS PUD

Note MONTHLY AVERAGE GROUNDWATER

cfs  cubic feet per second DISCHARGE RATES
Leviathan Mine Site

Alpine County, California

By: dpv | Date:  06/30/09 Project No. 13091A.109
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= By: dpv | Date:  06/30/09 Project No. 13091A.109
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Explanation

pH Sample Location

e 1.85-3.11
o  3.11-4.22
| o  4.22-4.95
i ° 4.95-6.38
e 6.38-8.95

*pH data taken from 1999 SRK
Consulting, 1998-1999 Data Summary
Report Administrative Order on Consent
Leviathan Mine, Alpine County, California.
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\ N N A SURFACE SOIL LOCATIONS MEASURED FOR
) ” N
i e SOIL pH
i 3 Leviathan Mine Site
b Alpine County, California
0 350 500 1,000 By: CBT | Date: 6/30/2009 Project No. 13091A.109
I .
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Plot Date: 06/30/09 - 1:25pm, Plotted by: donna.valasek

Drawing Path: P:CJProject

13000s113091 Leviathan114000 Database and CADJCADRIFS Report], Drawing Name: dbase figure.dwg

Aspen Seep Bioreactors
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- UNR through 2006
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- Sludge: AR & EPA

Climate Data

- RWQCB 2003+

- 6-7 day Avg 98-04
- SRK & RWQCB

CUD & Delta Seep

Treatment
- AR
- EPA 2004
- Sludge: AR & EPA

Adit & PUD Treatment
- RWQCB 2004+

- EPA 2004

- Sludge: RWQCB & EPA

Project
Database

Surface Water Quality
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- NDEP: 1977+
- 18 Sources Pre-2002

Surface Water Flow
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Groundwater Quality
- RWQCB 2002-03
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LEVIATHAN PROJECT DATABASE
Leviathan Mine Site
Alpine County, California

By: dpv | Date:  06/30/09 Project No. 13091A.109
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Explanation

@ Potentially complete exposure pathway

% Potentially complete exposure pathway,
pending additional data

QO Insignificant exposure pathway
= |ncomplete exposure pathway
Pathways related to:
Surface water
—— Groundwater
Sediment
— On-site Soil
Off-site Soil

Notes

1. Only one chemical of potential concern is
considered volatile: mercury. As discussed in the
text, potential exposure to mercury volatilized from
sail at this site is not considered significant.

2. For the purpose of this Work Plan, the Leviathan
Mine site is comprised of two general areas: the
disturbed portion Mine property (referred to as
on-property and defined on Figure 1) and the
off-property areas (referred to as off-property and
defined as all other areas “disturbed by mining
activities”).
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REMEDIAL INVESTIGATION

SITE CHARACTERIZATION

TREATABILITY
INVESTIGATIONS

Task 3 - Field Investigation

Task 4 - Sample Analysis/ Validation

SCOPING Task 5 - Data Evaluation

Task 1 - Project Planning Task 6 - Risk Assessment

Task 8 - Rl Reports

|
I
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
]

Task 7 - Treatability Studies

Task 8 - Rl Reports

FEASIBILITY STUDY

DEVELOPMENT AND SCREENING
OF ALTERNATIVES

DETAILED
ANALYSIS

Task 9 - Remedial Alternatives

Task 10 - Detailed

TO: SOR, ROD,
RD, RA

Task 12 - Post-
RI/FS Support

Development/ Analysis of
Screening Alternatives
Task 11 - RI/FS Reports

RI/FS WORK PLAN
STANDARD TASKS
TASK TITLE TASK TITLE
1 Project Planning 11 Feasibility Study (RI/FS) Reports
2 Community Relations * 12 Post RI/FS Support
3 Field Investigation 13 Enforcement Support *
4 Sample Analysis/Validation 14 Miscellaneous Support *
5 Data Evaluation
6 Risk Assessment * Tasks that can occur in any phase of the RI/FS
7 Treatibility Study/Pilot Testing
8 Remedial Investigation Reports
9 Remedial Alternatives Development/

Screening
Detailed Analysis of Alternatives

-
o

RELATIONSHIP OF RI/FS TASKS TO THE RI/FS

APPROACH

Leviathan Mine Site
Alpine County, California

By: dpv | Date:  6/01/09

Project No. 13091A.109

Source: U.S. EPA, 1988
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Source: U.S. EPA, 1988

Site
Characterization

Establish Remedial Action Objectives

Develop General Response Actions
Describing Areas or Volumes of
Media to Which Containment,
Treatment, or Removal Actions May
be Applied.

Identify Potential Treatment
and Disposal Technologies
and Screen Based on
Technical Implementability

Evaluate Process Options Based
on Effectiveness, Implementability,
and Relative Cost, to Select a
Representative Process for Each
Technology Type

Repeat Previous Scoping Steps:
Determine New Data Needs
Develop Sampling Strategies
and Analytical Support to
Acquire Additional Data
Repeat Steps in RI Site
Characterization

Reevaluate

Data Needs?

Combine Media-Specific
Technologies into
Alternatives

Screening of
Alternatives

Detailed Analysis
of Alternatives

ALTERNATIVE DEVELOPMENT PROCESS
Leviathan Mine Site
Alpine County, California
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Effectiveness

Overall Protection of Human
Health and Environment

Compliance with ARARS

Long-term Effectiveness and Permanence

Reductions in Toxicity, Mobility, and

Volume through Treatment

Short-term Effectiveness

Implementability

Implementability

Cost
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Cost

State Acceptance

Community Acceptance

"Threshold" Factors

"Primary Balancing" Factors

"Modifying" Considerations

RELATIONSHIP OF SCREENING CRITERIA TO
THE NINE EVALUATION CRITERIA
Leviathan Mine Site
Alpine County, California
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Results of Treatability

Development/
Screening of
Alternatives

Investigations if Conducted

Source: U.S. EPA, 1988

Further Definition
of Alternatives as
Necessary

Individual Analysis of
Alternatives Against
Evaluation Criteria

Comparative Analysis of
Alternatives Against
Evaluation Criteria

Issuance of Feasibility
Study Report

DETAILED ANALYSIS OF ALTERNATIVES
Leviathan Mine Site
Alpine County, California
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Determine
Data Needs

Evaluate Existing
Technology Data

Evaluate Existing
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Evaluate
Alternatives?

Site Data
Data
Adequate Yes
to Screen or

Treatability
Study

Detailed
Evaluation

TREATABILITY INVESTIGATIONS
Leviathan Mine Site
Alpine County, California
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OVERALL PROTECTION
OF HUMAN HEALTH
AND THE ENVIRONMENT

= How Alternative Provides Human
Health and Environmental Protection

COMPLIANCE WITH ARARS

LONG-TERM
EFFECTIVENESS
AND PERMANENCE

REDUCTION OF TOXICITY

MOBILITY, AND VOLUME
THROUGH TREATMENT

SHORT-TERM
EFFECTIVENESS

Magnitude of Residual
Risk

Adequacy and Reliability
of Controls

Treatment Process Used and
Materials Treated

Amount of Hazardous
Materials Destroyed or
Treated

Degree of Expected
Reductions in Toxicity,
Mobility, and Volume

Degree to Which Treatment is
Irreversible

Type and Quantity of
Residuals Remaining After
Treatment

STATE x
ACCEPTANCE

Protection of Community
During Remedial Actions

Protection of Workers

During Remedial Actions

Environmental Impacts

Time Until Remedial
Action Objectives Are
Achieved

Compliance with Action-Specific ARARs

Compliance with Action-Specific ARARs

Compliance with Location-Specific ARARs

Compliance with Other Criteria, Advisories, and Guidances

IMPLEMENTABILITY CosT

Ability to Construct and = Capital Costs

Operate the Technology
= Reliability of the . Operating and
Technology Maintenance Costs
= Ease of Undertaking = Present Worth Cost

Additional Remedial
Actions, if Necessary

Ability to Monitor
Effectiveness of Remedy

Ability to Obtain Approvals
From Other Agencies

Coordination with Other
Agencies

Availability of Off-site
Treatment, Storage, and
Disposal Services and
Capacity

Availability of Necessary
Equipment and Specialists

Availability of Prospective
Technologies

COMMUNITY x
ACCEPTANCE

* These criteria are assessed following comment on the RI/FS report and the proposed plan.

CRITERIA FOR DETAILED ANALYSIS OF
ALTERNATIVES
Leviathan Mine Site
Alpine County, California
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