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MISSION STATEMENT

The Bureau of Land Management is responsible for the stewardship of our public lands. It is committed to

manage, protect, and improve these lands in a manner to serve the needs of the American people for all times.

Management is based upon the principle of multiple use and sustained yield of our nation’s resources within a

framework of environmental responsibility and scientific technology. These resources include recreation,

rangelands, timber, minerals, watershed, fish and wildlife, wilderness, air and scenic, scientific and cultural

values.
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Bureau of Land Management
Carson City District

1535 Hot Springs Road

Carson City, NV 89706

Phone: (702)885-6000

In Reply Refer to;

1793.6/3809

(NV-030)

Dear Reader: OCT - T 1996

Enclosed for your review is the Final Environmental Impact Statement (FEIS) for Talapoosa Mining

Incorporated’s Talapoosa Mine Project prepared by the Bureau of Land Management (BLM), Carson

City District Office.

The FEIS has been prepared in an abbreviated format and must be used in conjunction with the Draft

Environmental Impact Statement (DEIS) issued February 2, 1996. The FEIS and the DEIS
constitute the complete EIS. Comments that were received during public review of the DEIS are

contained in Chapter 5 of the FEIS. Responses are provided that either clarify or update the

analyses, make factual revisions, or explain why a comment does not warrant further agency

response. Chapter 4 contains an amended Geology and Minerals and Water Quality/Quantity

sections to clarify specific public concerns regarding potential acid rock drainage and pit lake water.

In addition, the Appendix contains a Monitoring and Mitigation Plan, a Waste Rock Management

Plan, and a Risk Assessment for Wildlife.

Following the 30-day availability period of this Final Environmental Impact Statement, a Record of

Decision will be issued. Questions or comments should be directed to: Ron Moore, Talapoosa EIS

Project Manager, Bureau of Land Management, Carson City District Office, 1535 Hot Springs Road,

Suite 300, Carson City, Nevada 89706.

Sincerely,

Acting District Manager, Carson City

Enclosure



'

!-tn

'Id' V5i /lUL -

• •O’ >rafJlh
,;'

;jj|7?r>faa3
,

^



FINAL ENVIRONMENTAL IMPACT STATEMENT
TALAPOOSA MINE PROJECT
LYON COUNTY, NEVADA

Lead Agency:

Responsible Official:

U.S. Department of the Interior

Bureau of Land Management

Carson City District

Carson City, Nevada

John O. Singlaub, District Manager

Carson City District

Project Location:

Comments on this Final Environmental Impact

Statement (EIS) Should Be Directed to:

Cooperating Agency:

Lyon County, Nevada

Ron Moore, EIS Coordinator

Carson City District Office

Bureau of Land Management

1 535 Hot Springs Road, Suite 300

Carson City, Nevada 89706-0638

(702) 885-6000

Lyon County, Nevada

Date Final EIS Was Made Available to the

Environmental Protection Agency and the Public: October 18, 1996

ABSTRACT

This Final Environmental Impact Statement (FEIS) responds to comments received during the public comment

period on the Draft Environmental Impact Statement (DEIS), which analyzed impacts due to the proposed

development of an open-pit gold and silver mining operation (the Talapoosa Project). The operation, with an

expected mine life of seven to ten years, would include a 1 18-acre open-pit mine and two smaller pits (7 and 22

acres respectively), overburden and interburden disposal areas, ore stockpiles, a valley fill leach pad, process

solution ponds, a processing plant, water treatment and supply facilities, administration and support facilities,

and necessary ancillary facilities. Approximately 596 acres would be disturbed. Access would be provided by

upgrading an existing road from U.S. Highway 95 Alternate. Two miles of new road construction are being

proposed on the steeper areas and adjacent to the mine site.

The quality of the water in the post mining pit lake, the potential for acid rock drainage from the waste rock

dumps, potential impacts to ground water, and potential impacts to the adjacent private lands were key issues

identified from the review of the DEIS. The Proposed Action as described in the DEIS has been modified to

address these issues by developing specific monitoring and mitigation requirements and a Waste Rock

Management Plan desimed to minimize potential impacts from acid rock drainage.

John O. Singlaub
'

'"'sH Date

District Manager

Carson City District
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How TO Use This Document

GUIDELINES FOR REVIEWING

THIS FINAL ENVIRONMENTAL STATEMENT

This Final Environmental Impact Statement (FEIS) is

designed to respond to the comments received from

the public review of the Draft Environmental Impact

Statement (DEIS). Although there were a number of

comments received on a variety of issues, most of the

concerns expressed by the responders concentrated

on the water quality and quantity issues related to:

1 )
pit lake quality and the potential impacts of the

pit lake on wildlife;

2) potential for acid rock drainage from the waste

rock dumps; and

3) potential impacts on ground water resources and,

more specifically, concerns about the impacts of

the project on Blind Rock Spring and the Silver

Springs aquifer.

Based on the comments, it was clear the reviewers

needed to understand and evaluate the potential

impacts associated with this project. To meet that

need, the BLM has amended and supplemented the

Geology and Minerals and the Water (Quality and

(^antity sections presented in the Affected Envi-

ronment and Environmental Consequences chapters

of the DEIS. These amendments are included in

Chapter 4 of the FEIS.

To facilitate a detailed review of this document and

to track changes made based on the public’s review

of the DEIS, we suggest the following:

1)

For an overview of the project, review the Sum-

mary, Chapter 1, Introduction, and Chapter 2,

Preferred Alternative.

2)

If you are familiar with the project and wish to

review the response to your comment or those of

others, review Chapter 5, Comments and

Responses. This section provides a copy of the

public’s letters and comments on the DEIS along

with responses to the comments.

The responses, while addressing the specific com-

ments, reference three documents where supporting

information is found. Reviewing these documents

will provide a fuller understanding of the issues,

analytical process and conclusions reached by the

reviewers of the project. These references are:

1) The DEIS.

2) This FEIS, including several chapters and

apjjendices, primarily but not exclusively. Chap-

ter 4 and Appendix E, which provide additional

information and amended analyses on the

Affected Environment and Environmental Con-

sequences for the Geology and Minerals and

Water Quantity and Quality issues.

3) Water Management Consultants, Inc.’s (WMC’s)

Talapoosa Project Evaluation of the Baseline

Hydrology and Prediction of Hydrologic Condi-

tions during Operation and Closure, July 1996.

WMC’s technical report consists of five volumes of

technical data that is the basis for the water qual-

ity/quantity analysis. This document is located at the

BLM offices in Carson City and Reno, the Silver

Springs Library, and the University of Nevada

Library in Reno.
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Summary

PROPOSAL
Talapoosa Mining Inc. (TMI) proposes to develop a

gold and silver mine in Lyon County, Nevada,

approximately three miles northwest of the unincor-

porated area of Silver Springs.

The Talapoosa Mine site is located on private land

owned or controlled by TMI and on public lands

administered by the Carson City District of the

Bureau of Land Management (BLM). TMI submitted

a Plan of Operations, Reclamation Plan and Permit

Application to the BLM in September 1994.

The proposed Talapoosa Mine would consist of a

year-round, around-the-clock, open-pit gold and sil-

ver mining operation. Current ore reserves would be

mined over a seven- to ten-year period. The actual

life of the mine would depend on gold prices and

other variables.

The proposed Talapoosa Mine would be accessed via

an improved road from U.S. Highway 95 Alternate

(U.S. 95 Alt.) east of the site. The proposed project

area encompasses 2,673 acres, which includes 2,340

acres of public land and 333 acres of private land.

The total land area that would be disturbed by the

Proposed Action is approximately 596 acres. Opera-

tions would consist of an open-pit mine (three pits),

overburden and interburden disposal areas, ore

stockpiles, a valley fill leach pad, process solution

ponds, a processing plant, water treatment and supply

facilities, administration and support facilities, and

necessary ancillary facilities.

The Talapoosa deposit would be mined using con-

ventional open-pit mining methods consisting of

drilling, blasting, loading and hauling. Overbur-

den/interburden material would be hauled to desig-

nated disposal sites. Ore would be hauled to the

crusher site. Run-of-mine ore, which is ore that does

not need cmshing, would be hauled directly to the

valley fill leach pad.

Three open pits would be mined on roughly 20- to

30-foot-wide benches. Pit walls would have angles

ranging from 40 degrees to 55 degrees. Under current

projections, approximately 30 million to 42 million

tons of ore-grade material would be recovered from

these pits.

Approximately 90 million tons of overbur-

den/interburden material would be mined over the

hfe of the project. Two overburden/interburden dis-

posal areas are proposed.

Final slope configurations for the disposal areas

would range from 2h:lv (horizontal to vertical) to

2.5h:lv. The northeast disposal area would be con-

stmcted to a height of 380 feet. The southwest dis-

posal area would be constructed to a height of 500

feet. Both disposal areas have been designed to be

stable following completion of reclamation.

A new leach facility would be constmcted to recover

the gold and silver ore reserves. The leach pad would

be lined with high-density polyethylene and would

accommodate 42 million tons of ore. Solution ponds

would be double-lined. Both the leach pad and the

solution ponds would be equipped with leak detec-

tion systems. An overflow pond would be con-

structed downgradient of the “pregnant” solution

pond. Surface water mnoff would be diverted around

Final EIS S-1



PURPOSE & NEED / PLANNING ISSUES / ALTERNATIVES Summary

the leach pad, processing areas and solution ponds to

undisturbed surrounding areas.

Within the containment area, crushed ore would be

mixed with lime, cement and dilute cyanide solution

before being moved by conveyor to the leach pad.

Run-of-mine ore would be trucked directly to the

leach pad. Ore in the leach pad would be drip irri-

gated with a dilute cyanide solution to dissolve the

gold, silver and other metals. This “pregnant” solu-

tion would then be transferred to the process plant

for gold and silver recovery. After the gold and silver

are recovered, the solution (now called barren solu-

tion) would be returned to the barren solution pond

for reapplication to the heap.

Proposed reclamation activities that would be imple-

mented after mining is completed include:

1) heap leach detoxification and closure;

2) establishment of a safety berm and warning signs

around the pit perimeter;

3) removal of stmctures;

4) regrading and revegetation of disturbed areas;

and

5) monitoring of various aspects of reclamation.

PURPOSE AND NEED
TMI’s purpose in developing the Talapoosa Mine is

to help meet an increasing demand for gold in the

global market and to offset the anticipated decreases

in production in South America and the former

Soviet Union.

Gold is an established commodity with an interna-

tional market. It is an important export commodity

for the United States to satisfy increasing demands

from the global market for jewelry, electronics and

investment uses. Accordingly, the need to further

develop the proposed project is to help satisfy

existing and future demands for gold.

PLANNING ISSUES

Public scoping resulted in the identification of 15

issues.

1) AirC^ality

2) Soils

3) Vegetation Resources

4) Wildlife and Fisheries Resources

5) Threatened, Endangered or Candidate Plant and

Animal Species

6) Range Resources

7) Land Use and Access

8) Recreation

9) Aesthetics (Visual and Noise)

10) Social and Economic Values

11) Cultural Resources

12) Paleontology

13) Hazardous Materials

14) Water Quality and Quantity

15) Geology and Minerals

ALTERNATIVES

The DEIS analyzed the Proposed Action and the No
Action alternatives. The Proposed Action was

described in detail in Chapter 2 of the DEIS. The No
Action Alternative means no further action would

take place beyond the existing exploration already

permitted by the BUM. Under the No Action Alter-

native, the BUM would not approve the proposed

project or the Plan of Operations.

NO ACTION ALTERNATIVE

Under the No Action Alternative, the Proposed Plan

of Operations would be denied and there would be

no development of the Talapoosa Mine. The No
Action Alternative provides the baseline for evalu-

ating the potential environmental impacts of the Pro-

posed Action.

TMI currently has an approved Plan of Operations

for mineral exploration and has assumed all regu-

S-2 Talapoosa Mine



Summary ALTERNATIVES ELIMINATED FROM CONSIDERATION

latory responsibility for the proposed project since

purchase of the site. There is currently an estimated

85.7 acres of existing surface disturbance. An addi-

tional 39.4 acres of exploration-related disturbance is

presently permitted within the proposed project area.

TMI is responsible for reclamation of exploration-

related disturbance created under these approvals.

Under the No Action Alternative, exploration would

probably cease and the existing disturbance would be

reclaimed.

ALTERNATIVES ELIMINATED

FROM DETAILED

CONSIDERATION
This DEIS section describes alternatives identified

through the scoping process or previous studies that

were considered by the BLM but not evaluated in

detail for the reasons described below.

Each of the issues and components of the proposed

mine (i.e., pits, overburden/interburden sites, leach

pad site, processing facilities, administration and

support facilities and access) were reviewed as the

basis for possible alternatives. However, no major

issues were identified in the review of the Proposed

Action that would necessitate the development of an

alternative.

In addition, the topography in the vicinity of the pro-

posed mine severely limits the availability of alter-

native sites for the mine components within a reason-

able distance to the mining operation.

ALTERNATIVE LEACH PAD SITE

An alternative leach pad site was identified by Pega-

sus Gold Corporation in 1993. Pegasus had consid-

ered the development of a tram system to move the

ore from the pit over a ridge to a flat area north of the

mine where the ore would be processed. TMI con-

tinued to keep the north leach pad as an option in the

Proposed Plan of Operations submitted to the BLM
in September 1994.

Recent drilling indicates that there are no significant

ore reserves under the valley fill site and that the

north leach site would not be economical with the

existing ore reserves. Therefore, the alternative, or

north leach pad site alternative, does not meet the

Purpose and Need Statement objectives for the pro-

posed project and is not considered a viable alterna-

tive for detailed evaluation.

TOTAL BACKFILLING OF MINED PITS

WITH

Backfilling of the mined pits with waste rock, the

overburden/interburden removed during develop-

ment, was eliminated from detailed consideration for

two reasons;

1) It has been determined that future additional

mining of the pits could occur under higher

metal prices and with new technology, and

backfilling would preclude that option; and

2) Logical mining development of the pit is from

the upper to lower elevation of the proposed

project area, and the expense of hauling waste

rock uphill to backfill the pit would be cost-pro-

hibitive.

POTENTIAL PARTIAL PIT BACKFILLING

TMI is currently developing the optimal schedule for

mining of the three proposed open pits. Therefore, it

is not possible to determine at this time if any pit

backfilling would be completed at the Talapoosa

Project.

However, because mine plans are dynamic in nature,

BLM and TMI would continuously evaluate the

potential to complete partial pit backfilling of one or

more of the pits during the life of the project. The

implementation of any backfilling program would be

Final EIS S-3



SUMMARY OF ENVIRONMENTAL CONSEQUENCES Summary

dependent on the mine plan and its effect on project

economics. TMI would coordinate any backfilling

program with the BLM and the Nevada Division of

Environmental Protection (NDEP).

PIT DRAINAGE OFF-SITE

Draining pit water off-site by means of a tunnel,

which would empty to a site at a lower elevation, was

eliminated from detailed consideration for the fol-

lowing reasons:

1) The cost of creating the underground tunnels

would be prohibitive.

2) The tunnel excavation would create additional

waste rock, some of which would come from the

acid-bearing formations.

3)

The discharged ground waters would, in their

natural state, exceed relevant Nevada State

Drinking Water Standards.

SUMMARY OF
ENVIRONMENTAL

CONSEQUENCES
Table S.l, presented on the following pages, com-

pares the environmental impacts between the Pro-

posed Action and the No Action alternatives.

S-4 Taupoosa Mine
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CHAPTER 1

INTRODUCTION

This abbreviated Final Environmental Impact State-

ment (FEIS) has been prepared for Talapoosa Mining

Inc.’s (TMI) proposed Talapoosa gold and silver

mining operation in Lyon County, Nevada. The FEIS

includes the Preferred Alternative, a record of written

and verbal comments received on the Draft Envi-

ronmental Impact Statement (DEIS), and responses

to those comments.

This FEIS contains modifications and changes to the

DEIS. The previously distributed DEIS and this

document together constitute the FEIS for the pro-

posed Talapoosa Mining Project. The Bureau of

Land Management is the Lead or Responsible

Agency. Lyon County participated as a cooperating

agency in development of the DEIS and FEIS.

The Talapoosa Mining Project DEIS was distributed

for public review on Febmary 2, 1996. The Bureau

of Land Management (BLM) requested written com-

ments during the public comment period that ended

April 2, 1996. Neither written comments nor verbal

comments received during the public comment

period required major changes or revisions in the

analysis or conclusions presented in the DEIS.

The public comments did identify the need to pro-

vide additional clarification and documentation of

the assumptions and supporting material used for the

analysis. This additional material is provided in

Chapter IV of this FEIS.

The DEIS has not been reprinted. Therefore, this

document must be read in conjunction with the DEIS

that was released for public review on February 2,

1996.

The Preferred Alternative is described in Chapter 2.

Chapter 3 presents specific modifications and cor-

rections to the DEIS. Chapter 4 provides additional

or supporting data for the geology and water qual-

ity/quantity analysis. All comment letters and

responses to substantive comments are provided in

Chapter 5. Chapter 6 provides an update to the List

of Agencies, Groups and Persons that will receive

copies of the FEIS.

Public review of the DEIS identified concerns over

water quality of the post-mining pit lake, potential for

acid rock drainage and potential impacts to private

lands (noise, dust, blasting vibrations and potential

impacts on domestic wells) as major issues. This

FEIS incorporates the requirements of the Nevada

Division of Environmental Protection (NDEP)

related to water quality and reclamation identified in

permits issued by the NDEP. The FEIS also includes

specific measures identified to respond to concerns

expressed by the adjacent private land owners.
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CHAPTER 2

Preferred Alternative

This section of the FEIS specifies the Preferred

Alternative and explains revisions made to the Pro-

posed Action as described in the DEIS beginning on

page 2-1 . The revised Preferred Alternative identified

in this FEIS would not result in additional impacts

beyond those described in Chapter 4, Environmental

Consequences, of the DEIS. This Preferred Alterna-

tive has been modified based on public comments on

the DEIS.

The Preferred Alternative implements all compo-

nents of the Proposed Action as described below.

IMPLEMENTATION

REQUIREMENTS
The Preferred Alternative would be implemented in

accordance with the Record of Decision for the

Lahontan Resource Management Plan (RMP)

approved September 3, 1985, as described on pages

3-17 and 3-18 of the DEIS, and would be subject to

the Project Monitoring and Mitigation Measures (see

Appendix A of the FEIS).

A specific Waste Rock Management Plan has been

developed to minimize the potential for an acid rock

drainage problem developing in the future (see

Appendix B of the FEIS).

DESCRIPTION OF THE

PREFERRED ALTERNATIVE

The Preferred AJtemative includes the development

of an open-pit mine, overburden and interburden dis-

posal areas, ore stockpiles, a valley fill leach pad,

process solution ponds, a processing plant, water

treatment and supply facilities, administration and

support facilities, and necessary ancillary facilities.

Figure 2. 1 depicts the locations of the proposed pro-

ject components. Table 2.1 lists the acreage of sur-

face disturbance by public and private land for each

mine component.

PRE-PRODUCTION DEVELOPMENT

Prior to development of the individual project com-

ponents, available soils materials (growth medium)

would be stripped and salvaged from the areas tar-

geted for disturbance.

While poor quality growth medium was identified as

available, the steep, rocky terrain of the proposed

project area would adversely affect the efficiency of

the growth medium salvage operations. Limited

amounts of growth medium would be salvaged from

the overburden/interburden disposal areas. In these

areas, growth medium would be stripped, loaded into

trucks, hauled a short distance and stockpiled for

future reclamation use.

Final EIS 2-1



OPEN-PIT DEVELOPMENT Chapter 2

Table 2.1 : Proposed Project Disturbance (acres)

COMPONENT PUBUC LAND PRIVATE LAND TOTAL

Main Pit 88 30 118

Dyke Adit Pit 18 4 22

East Hill Pit 7 0 7

Northeast overburden/interburden disposal area 80 0 80

Southwest overburden/interburden disposal area 171 0 171

Crushing pad/ore stockpiles 13 1 14

Valley fill leach pad/growth medium stockpile 133 0 133

Office and shop/warehouse facilities 5 1 6

Process plant and lab facilities 3 0 3

Main access road 19 2 21

Haul roads 6 0 6

Utility/water line road 4 0 4

Sediment ponds 5 0 5

Fresh Water Pond 2 0 2

Pregnant Pond 1 0 1

Overflow Pond 1 0 1

Barren Pond 1 0 1

Water well/water tank 1 0 1

TOTAL 558 38 596

’Acreages for diversion and containment ditches are included within t ie total acreages for pits, disposal areas and leach pad.

Available soil materials with high clay content

occurring naturally beneath the proposed leach pad

and main pit would be stripped, sieved and used as

liner material for the heap leach pad area.

To provide erosion control, growth medium stock-

piles would be seeded with the reclamation seed mix-

ture shown in Table 2.3, under the Proposed Recla-

mation section of this chapter.

OPEN-PIT DEVELOPMENT

The Talapoosa deposit would be mined using con-

ventional open-pit mining methods consisting of

drilling, blasting, loading and hauling. The ore would

be processed using conventional heap leach tech-

nologies.

2-2 Talapoosa Mine
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Preferred Alternative DISPOSAL AREAS / LEACH PAD & SOLUTION PONDS

Overburden/interburden material - material taken

from above and between the ore deposits - would be

hauled to designated disposal sites, and the ore

would be hauled to the cmsher site. Run-of-mine ore

would be hauled directly to the valley fill leach pad.

Mining activities would be conducted around-the-

clock, on a year-round basis. However, blasting prac-

tices would normally be conducted one time daily

near the end of the day shift. The current ore reserves

are anticipated to be mined over a seven- to ten-year

period. The three Talapoosa pits would be mined on

approximately 20- to 30-foot benches with pit walls

at angles ranging from 40 to 55 degrees.

The projected mining rate for overburden/interbur-

den material and ore grade material is currently esti-

mated at 3,000 to 4,000 tons per hour. Current pro-

jections estimate approximately 30 million to 42

million tons of ore-grade material would be recov-

ered and processed from the open pits. Approxi-

mately 90 million tons of overburden/interburden

material would also be mined.

OVERBURDEN / INTERBURDEN
DISPOSAL AREAS

Approximately 90 million tons of overburden/inter-

burden material would be mined over the life of the

project. Two overburden/interburden disposal areas

are proposed, the northeast and the southwest sites,

as shown on Figure 2. 1

.

Disposal areas would be constmcted by end-dumping

to achieve overall final slope configurations of 2h:lv

(horizontal to vertical) for the northeast disposal area,

and 2.5h: Iv for the southwest disposal area.

It is estimated that the northeast disposal area would

be constmcted to a height of 380 feet, while the

southwest area would be constmcted to a height of

500 feet. The northeast disposal area would hold up

to 26 million tons of waste rock; the southwest dis-

posal area would contain up to 64 million tons. The

southwest disposal area will be constmcted by end-

dumping to maintain a slope configuration of

2.5h;lv.

The northeast disposal area will be constmcted by

end-dumping in lifts with benches for an overall

configuration of 2h:lv. Lifts will average 50 feet in

height, and benches will average 50 feet in width.

For stability, stmctural integrity and to meet land

ownership constraints, benches will be left in the

slopes. Where possible, individual benches will be

removed and contoured in conjunction with re-

seeding.

Both disposal areas would be designed to be stable

following completion and reclamation.

ORE AND WASTE ROCK

The overburden/interburden disposal areas would be

constmcted in hfts by end-dumping. As a part of nor-

mal operations, both the acid-neutralizing and poten-

tially acid-generating waste rock would be mined

from the pit and placed in the disposal areas in

accordance with the Waste Rock Management Plan

described in Appendix B. Acid-base accounting indi-

cates there would be approximately 10 percent more

acid-producing material than acid-neutralizing mate-

rial in the waste rock.

VALLEY FILL LEACH PAD AND
SOLUTION PONDS

A new leach facility would be constmcted to recover

gold and silver from the ore reserves. The leach pad

would consist of a 6.0-million-square-foot, high-den-

sity polyethylene (HDPE) (60 mil thickness) lined

pad that would accommodate up to 42 million tons of

ore. The pad would be comprised of a composite

liner system including both a clay sub-liner and the

HDPE layer. The solution ponds that impound

process solutions would be double-lined with 60 mil

HDPE.

The compacted clay sub-liner for the leach pad

would be a minimum of one-foot thick and would be
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obtained by sieving the clay soil materials from the

native soils in the vicinity of the proposed mine

facilities. Two feet of cmshed gravel material

(cmshed to minus % inch) would be used as a liner

cover material. Ore to be placed on the leach pad

would be cmshed to minus 0.125 inch and agglom-

erated.

The pad and solution ponds would be equipped with

leak detection systems. The leak detection system for

the leach pad would consist of a wick drain placed

between the primary HDPE and secondary clay liner.

The leak detection systems would discharge directly

to the pregnant pond, thus maintaining a closed sys-

tem.

For the solution ponds, an HDPE drainage geonet

would be placed between the two HDPE liners as a

leak detection layer. In the event of a leak in the pri-

mary liner, the solution would be collected in the

leak detection layer and transported by gravity to a

sump in one comer of each pond.

The leak detection system for the solution ponds

would include observation points for monitoring

each sump location. Flow rates (in gallons per day)

would be measured and submitted to the Nevada

Division of Environmental Protection (NDEP) in

quarterly reports. Solution pond systems have been

designed to contain;

1) the normal working inventory of solution;

2) the fluid volume resulting from precipitation and

mnoff during a 25-year, 24-hour storm event (as

required by State of Nevada regulations); and

3) solution accumulations resulting from an eight-

hour cessation of power.

A standby diesel generator would power a pump-

back system to maintain the required pond contain-

ment capacities should an extended power outage

occur.

All liners, containment, leak detection systems and

stormwater storage capacities would be approved by

the State of Nevada prior to construction.

An overflow pond would be constructed downgra-

dient of the pregnant solution pond, at the toe of the

heap leach pad. The overflow pond would be con-

stmcted with a single HDPE liner. It would be

designed to ensure that the process solution system

would contain a 24-hour, 25-year storm event, as

required by State of Nevada regulations.

To meet long-term operation and reclamation objec-

tives, the leach pad would be constmcted and oper-

ated in lifts to overall final slope configurations of

3h;lv. Lifts would average 25 feet in height, with a

maximum heap height of 300 feet to 350 feet (12 to

14 lifts). Stability modeling indicates that the heap

leach would be stable in both the static (normal) or

pseudo-static (seismic) conditions.

Diversion structures above the heap leaching facili-

ties would be designed to divert mnoff resulting from

the 100-year, 24-hour storm event around the leach

pad, processing area and solution ponds. The diver-

sion would channel the mnoff into undisturbed

drainages located east, north and south of the heap

and process facility. This design would ensure that

the leach system would be able to withstand the 100-

year, 24-hour storm event, as required by State of

Nevada regulations.

Four ground water monitoring wells would be placed

to the south, east and west of the heap leach. These

wells would be used to identify any potential adverse

effects from the heap leach.

Layout of the leach pad would consider the following

critical design parameters:

• 42 million tons heap capacity

• Adequate slope to allow positive drainage and

rapid response of the solution collection system

• A shallow slope at the toe of the heap to ensure

stability

• A grading plan that minimizes cut-and-fill quan-

tities

• A system of four monitoring wells would be

installed cross-gradient and downgradiated from

the heap leach.
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The heap leach pad would be designed to hold

approximately 42 million tons of ore. Final pad ele-

vations would match existing stripped ground surface

elevations where possible. Structural fill material,

where required, would be tested to ensure that mate-

rials are placed at a minimum of 95 percent maxi-

mum dry density.

ROAD CONSTRUCTION AND
MAINTENANCE

The mine would be accessed in part via an existing

road from U.S. Highway 95 Alternate (U.S. 95 Alt.)

to the east of the proposed project (see Figure 2.1).

This portion of the access road would be improved

and widened to a width of 40 feet.

Because of the steepness of a portion of the existing

access road, a newly engineered access road would

be constructed from Section 2 to the mine site. This

new section of access road would be approximately

2.02 miles in length and 40 feet in width. The new

access road would be constmcted to a condition

equal to or better than the existing access road.

Haul roads and secondary access roads would be

developed within the mine areas for accessing mine

facilities. Mine roads would be surfaced, as needed,

with waste rock material.

The width of mine roads would be 25 feet for access

roads and 90 feet for haul roads. Haul road grades

would not exceed 10 percent. Grades of 7 percent

would not be exceeded for the access road from U.S.

95 Alt.

The existing access road from U.S. Highway 50

(U.S. 50) into the south portion of the proposed pro-

ject area would be closed at the proposed project

boundary. This access road presently serves as the

primary access to the microwave sites to the north of

the proposed project area. The improved access road

from U.S. 95 Alt. would be maintained as the access

to the microwave sites.

Access to the microwave sites north of the proposed

project would be granted through the mine site by

TMI for maintenance of the communication sites

during the life of the mine. After mine closure, TMI
will assign its rights to L.A. Water and Power for the

road where it crosses through private lands.

BUM will provide right-of-way to L.A. Water and

Power and other commercial uses upon application

for the portion of the road on public lands.

For public safety reasons, public access through the

mine site would be restricted. Public access to public

lands near the mine area would be via an existing

four-wheel-drive road to the north of the project site.

The new access road would be available for public

use after mine closure.

All mine roads would be outsloped or crowned and

ditched to promote drainage. Intersecting dips or

water bars and lead-offs would be installed as needed

to channel drainage off the mine roads and reduce

erosion potential. The majority of the mine roads

would be constructed in disturbed areas, such as the

crusher site and overburden/interburden disposal area

sites.

Mine roads would be maintained by periodic dress-

ing and blading, as required. Dust control measures

would include watering and/or chemical controls.

PROPOSED PROCESSING FACILITIES

Ore from the pits would be crushed in a four-stage

cmshing system. Crushed ore would be mixed in a

closed system with lime, cement and a dilute cyanide

solution and moved to the leach pad by an enclosed

conveyor system, all within the contained facilities

area. (Runoff from the facilities area would all be

captured.) The cmshed-ore mixture would be placed

on lifts on the leach pad. Run-of-mine ore would be

trucked directly to the leach pad and would not be

cmshed. Crushers and conveyors would be equipped

with baghouses (e.g., filters) and water sprays to

reduce fugitive dust emissions.
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Ore on the leach pad would be drip-irrigated with a

dilute cyanide solution. The solution would percolate

through the ore and dissolve the gold, silver and

other metals. This "pregnant" solution (e.g., solution

with dissolved metals in it) would be collected in

lined ditches via a gravel-covered perforated pipe

and transferred to the process plant for gold and sil-

ver recovery.

After recovery, solution without dissolved metals

(barren solution) would be returned to the barren

solution pond for the addition of cyanide and re-

application to the heap.

Because Talapoosa ore contains significant amounts

of silver, the pregnant solution would be processed in

a Merrill-Crowe plant. In a Merrill-Crowe plant, the

pregnant solution first passes through a series of dia-

tomaceous earth filters to remove solids. Oxygen is

then removed from the solution using a vacuum

process. Metallic zinc dust is then added to the solu-

tion. This results in a gold and silver precipitate.

If mercury is a by-product, then it would also be

precipitated out of the solution by this process. The

resulting precipitate would be dried, the mercury

removed and the gold and silver refined. Mercury,

stored in secure containers, and the gold-silver prod-

uct (dore) would be shipped off site for final refining

and sale.

HAZARDOUS MATERIALS

Description of Hazardous Materials/Wastes

Operation and maintenance of the proposed mine

would involve the use of various reagents and prod-

ucts. The approximate types, quantities and uses of

the materials that would be stored at the property are

shown in Table 2.2.

BLM policy requires those chemicals that would be

present at the proposed site to be compared to the

EPA’s list of chemicals subject to reporting under the

Superfund Amendments and Reauthorization Act

(SARA).‘

(In the lists below, RQ means reportable quantity;

TPQ means threshold planning quantity. Both are

measured in pounds.)

The chemicals that would be present at the proposed

project site that are on the SARA list are:

• Ammonium Nitrate (Sec. 313)

• Caustic Soda (Sodium Hydroxide) R(^ 1 ,000

• Hydrochloric Acid RQ=5,000
• Silver Nitrate RQ= 1

• Sodium Hydroxide RQ= 1 ,000

• Sodium Cyanide(EHS)TPQ=l(X),RQ= 10
• Nitric Acid (EHS) TPQ= 1 ,000, RQ= 1 ,000

• Hydrogen Peroxide (EHS) TPQ= 1,000, RQ=1
• Zinc Compounds
• Waste Lead Compounds RQ=10
• Waste Mercury Compounds RQ=1
• Ethylene Glycol RQ=1

Those listed as extremely hazardous are:

• Sodium Cyanide (EHS) TPQ= 1 00, RQ= 1

0

• Nitric Acid (EHS) TPQ= 1 ,000, RQ= 1 ,000

• Hydrogen Peroxide (EHS) TPQ= 1 ,000, RQ= 1

Those that are not extremely hazardous but would be

used in quantities greater than 10,000 pounds annu-

ally are:

• Ammonium Nitrate (Sec. 313)

• Caustic Soda (Sodium Hydroxide) RQ= 1,000

1

This comparison is required through the BLM s Interim

Policy Identification of Hazardous Materials Impacts

Through NEPA Process, and was made to the EPA s

Consolidated List of Chemicals Subject to Reporting

Under Title III of SARA, dated January 1992.
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Table 2.2: List of Potential Chemicals/Products and By-Products to BE Utilized/Stored

CHEMICAL MAXIMUM QUANTITY

STORED ON SITE

CONTAINER USE

Ammonium nitrate 100,000 lbs. Magazine Blasting

Blasting caps, primer cord & boosters Magazine Blasting

Gasoline 10,000 gallons ASTs Fuel for equipment/vehicles

Diesel 4 X 20,000 gallons ASTs Fuel for equipment/vehicles

Solvents 2 X 55 gallons Drums Cleaning

Anti-sealant 1 ,000 gallons Drum Scale inhibitor for piping

Muriatic acid 20 gallons Drum Clean scaling from equipment/piping

Lime (Calcium oxide) or cement 500 tons Silo Ore agglomerator & pH buffer

Sodium cyanide (30% Solution) 20,000 gallons Tank Reagent used to leach ore

Caustic soda (Sodium hydroxide)

(1% Solution)

In cyanide solution Tank pH regulation of cyanide solution

Hydrochloric acid 5 gallons Bottle Analytical uses

Hydrogen peroxide 10x55 gallons Drums Neutralization of Sodium Cyanide

Silver nitrate 5 gallons Bottle Analytical uses

Sodium hydroxide 5 gallons Bottle Analytical uses

Nitric acid 5 gallons Bottle Analytical uses

Soda ash (Sodium carbonate) 55 gallons Drum Processing

Nitre (Potassium nitrate) 55 gallons Drum Processing

Borax (Sodium borate decahydrate) 55 gallons Drum Processing

Metallic zinc dust 250 (50 X 5) gallons Pail Processing

Slag (product) 500 lbs. Drum By-product*

Lead crucibles 6-1 4 tons Drums or Bulk Bin By-product

Oil 20,000 gallons Tank Vehicles/equipment

Mercury est. 12 oz. Small containers By-product

Antifreeze (Ethylene Glycol) 220 (4 X 55) gallons Drums Antifreeze for equipment/vehicles

Antifreeze Waste 220 (4 X 55) gallons Drums Antifreeze waste from equip-

ment/vehicles

'Covered by Bevill Amendment: slag = by-product of the beneficiation process
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Description of the Uses, Storage, Transport and

Disposal of Hazardous Materials/Wastes

Use

All hazardous materials use would be in accordance

with pertinent local, state and federal regulations.

Employees working with hazardous materials would

wear personal protective equipment as specified in

the Material Safety Data Sheets and on the labels for

each chemical. Personal protective equipment would

be available in the event of a spill or other emergency

activity.

The gold recovery plant would be constmcted on

curbed concrete pads to contain potential spills from

tanks containing cyanide solution.

Storage

All hazardous material containers would be secon-

darily contained by basins, tubs or specified storage

buildings. Flammable materials would be kept in

cabinets designed to contain a fire.

All containers of hazardous materials, by-products

and wastes would be appropriately labeled. Any
employees working with hazardous materials would

be trained in their proper storage and labeling.

Hazardous materials required for the heap leach

operation and process plant would include sodium

cyanide solution, caustic soda, acids, bases and sol-

vents. The cyanide solution would be delivered by

tmck. Caustic soda would be obtained in bulk as a

solid. The acids and bases would be obtained in con-

centrated solutions from appropriate vendors. Trans-

portation of chemicals would be handled by licensed

carriers in properly marked vehicles.

Other hazardous materials that would be used and

stored on site include ammonium nitrate, oil, diesel

fuel, gasoline, sodium hydroxide, lime and solvents.

Ammonium nitrate would be shipped in granular

form in bins or 100-pound bags. Sodium hydroxide

would be delivered either as a liquid or solid flake.

Solvents would be purchased in 55-gallon drums.

Gasoline and diesel fuel would be stored in above-

ground tanks near the main mine site. The tanks

would be surrounded by earthen dikes or berms suffi-

cient to contain 1 10 percent of the largest tank’s con-

tents in the event of a major spill or tank mpture. Sol-

vents used for equipment cleaning would be pur-

chased and stored in their original containers in the

maintenance shop. Wherever possible, solvents pur-

chased for use at the site would be those that are

classified as non-hazardous waste upon disposal (40

CFR 261). Waste oil from equipment maintenance

and any waste solvents would be temporarily held on

site in secondary containment areas until sufficient

quantities are accumulated for shipment off site for

disposal or recycling. The waste oil would be sold to

a properly permitted waste oil recycling facility.

Transportation of the waste oils and solvents would

be by licensed carrier.

Transport

The hazardous materials brought to the proposed

mine site would be transported via certified hazard-

ous material transporters, following all applicable

regulations. Most materials would be transported in

small quantities prior to the start-up of the mine

operations. The only materials expected to be trans-

ported in larger quantities and more often would be

gasoline and diesel fuels and blasting materials.

The only hazardous material by-products expected to

be transported off site would be waste oil, waste anti-

freeze, lead cmcibles and any produced mercury.

Disposal

For the most part, the proposed mine would be a

zero-discharge mine during operation. A few by-

products would be transported off site for recycling

and reuse, such as small quantities of waste oil, waste

antifreeze and lead cmcibles. Lead cmcibles may be
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disposed of as a hazardous waste if recycling is not a

preferable alternative. Other waste disposal may

occur after the mine closure, as described in the Pro-

posed Reclamation section of this chapter.

Overview of TMI Safety and Contingency Plans

TMI would implement safety and contingency plans

as required by local, state and federal regulations to

provide for worker safety and to protect the environ-

ment. Following is a more detailed description of

these plans.

Emergency Response Plan

The Emergency Response Plan would identify per-

sons or positions responsible for responding to spills

or releases of regulated materials at the facility.

Names, phone numbers, chain of authority and

responsibilities would be clearly identified. The plan

would identify the types, quantities and locations of

all regulated materials on the site, the locations of

safety equipment and neutralizing chemicals and the

specific actions to be taken for different types, sizes

and locations of spills and releases.

The plan would also describe spill/release reporting

procedures in accordance with all applicable regula-

tions, including the Nevada Notification of Release

regulations, NAC 445.238 through 445.242, and all

permit conditions.

Temporary Closure Plan

The purpose of the Temporary Closure Plan is to pro-

tect the integrity of the fluid management system

during temporary closures. The plan would define

events that would result in planned suspension of

active operations. These include seasonal conditions,

planned maintenance outages and unfavorable eco-

nomic conditions. It would detail the actions to be

taken to maintain the stability of the process compo-

nents until operations resume.

Unplanned temporary closures would not be covered

under this plan and would be handled in accordance

with NAC 445.24384. The Temporary Closure Plan

would include:

1) a list of events that would cause temporary clo-

sure;

2) actions to be taken for each event;

3) a site inspection plan for evaluation of system

integrity;

4) facility manning levels and duties;

5) process fluid quantities and pond levels to be

maintained during temporary closure;

6) proposed temporary changes to the Monitoring

and Mitigation Plan; and

7) estimated duration of temporary closures.

Transportation

Transportation of hazardous materials and minor

amounts of waste products to and from the mine site

would be primarily by truck. Certified contractors

would be used for transport of hazardous materials

and wastes.

TMI would use certified contractors to transport haz-

ardous materials and hazardous wastes. TMI would

have pre-arranged plans to respond to a transporta-

tion incident involving hazardous materials or

wastes.

TMI would provide copies of these plans to the

appropriate area agencies and local emergency

response contractors. TMI would rely upon an effec-

tive response plan that depends upon a quick

response from local emergency response contractors

to minimize environmental effects from a transporta-

tion incident. A proactive emergency response stance

would be taken.
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There is always the possibility of a truck accident

resulting in the release of hazardous or non-hazard-

ous materials. However, the environmental impact of

such a possibility would be minimized by:

1) avoiding sensitive areas along the transportation

routes, if possible; and

2) having emergency response plans in place to

mitigate such an incident.

In the event of an accident resulting in a release of

hazardous materials or wastes, TMI would depend

upon outside sources for emergency response

cleanup. These sources would include the local

emergency response agencies as well as private

emergency response companies.

Arrangements with both the agencies and the private

organizations would be made in advance, as part of

the emergency response plan for the mine, to ensure

a speedy and effective response.

If an incident involving a release of hazardous mate-

rials and wastes occurs, a complete investigation of

the incident would be conducted. This would include

mitigation of the problem and monitoring of poten-

tially affected resources.

Mitigation of a problem would consist of different

procedures depending upon the type and extent of the

problem. This could range from turning off a valve

and cleaning out the secondary containment areas to

cleaning up contaminated soils and waters.

Immediate response may include the evacuation of

the mine site and the immediate surrounding area or

other affected areas in the event of an off-site spill.

Once the problem is under control, an assessment of

the problem area would be conducted. This assess-

ment would determine what further mitigation pro-

cedures may be required and what monitoring is

required to determine the extent, if any, of contami-

nation.

Monitoring to ensure proper remediation would also

be conducted. After the cleanup has been completed,

an incident review would be conducted. This would

consist of a thorough investigation that would

include a determination of the incident’s cause and

identification of measures to prevent it from happen-

ing again.

ANCILLARY FACILITIES

Water Wells

TMI would maintain one to three production water

wells on the proposed mine site for ore production

and processing, and for monitoring water quality.

Additionally, five wells would be maintained

exclusively for monitoring purposes.

Water Supply

During mine operations, water usage is expected to

be up to, but no greater than, 1,500 acre feet per year.

However, the on-site production wells probably

would be not meet this requirement. Therefore, addi-

tional water would need to be obtained from an off-

site source. TMI is in the process of reviewing alter-

nate available water sources.

At present, TMI proposes to pump water from a well

located within Section 26, T18N, R24E, MDB&M
(see Figure 2.2). However, because of limited water

rights in the area, TMI must secure existing water

appropriations and transfer them to the proposed well

at the point of diversion. This will require approval

by the State Engineer.

From the proposed well location in Section 26,

approximately two miles of 6- to 10-inch steel or

HDPE water line would be installed to the project

site. The pipeline would be buried to a minimum

depth of three to six inches with an average trench

width of 12 to 18 inches. A mbber-tired backhoe

would be used for constmction and the pipeline

would be placed on existing disturbed areas as much

as possible. New disturbance would be about Vi acre

and limited to the extent necessary to bury the water

line. The new disturbance resulting from the con-
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struction of the water line would be seeded with a

seed mixture approved by the BLM.

The route of the pipeline is described as follows:

from the well, north to the northern fence boundary

of the Silver Springs airstrip, thence west along the

fence line to the projected intersection of Ruby Ave-

nue; thence north across U.S. 50 to the east side of

Ruby Avenue, within the 60-foot Lyon County dedi-

cated road right-of-way; thence north and west along

the east side of Ruby Avenue to the west line of Sec-

tion 14; thence north along the west line of Section

14 to the project site.

Future use of the water line would be determined at

mine closure. The line would be removed if not

needed for other uses. TMI would secure appropriate

permits from the Nevada Department of Transpor-

tation and the Lahontan Airport Development Asso-

ciation for crossing U.S. 50 and the airstrip with the

water line.

Power Supply

Power would be supplied to the proposed mine by

Sierra Pacific Power Company (SPPCo). SPPCo

proposes to provide power to the site by extending

two existing separate power lines and merging them

onto a single pole as follows: The 12kV line that

exists north of U.S. 50, running north-south along

Opal Avenue, would remain intact to the point where

it intersects the east-west 60kV line that exists along

the southern 14 section line of Section 14. From this

intersection, the 60kV and 12kV power lines would

run north along the west line of Section 14 to the

project site.

The existing 12kV line in Sections 10 and 15 would

be removed and a 60kV line would be installed on

single wood-pole structures with an average span of

400 feet between poles (see Figure 2.2). Approxi-

mately % mile of new line would be constmcted and

Va mile of existing power line removed. Access for

installation and maintenance of the power line would

be provided by cross-country travel or by develop-

ment of a minimal two-wheel track where necessary.

The project would include a substation within the

proposed project facilities area. The impact associ-

ated with the power line and proposed substation

within the project boundary were evaluated as part of

the proposed action in the DEIS.

Right-of-way permitting and compliance with Sec-

tion 106 of the National Historic Preservation Act

associated with the power supply would be addressed

by SPPCo during their permitting process.

EXPLORATION ACTIVITIES

Through its exploration group, TMI would continue

to conduct mineral exploration activities within the

proposed project boundary. Exact drill targets and

drill hole locations have not been finalized at this

time. In order to facilitate future permitting, TMFs
exploration group would coordinate any future

exploration activity within the proposed project area

with the BLM and NDEP.

Ongoing exploration activities within the proposed

project area are projected to occur during the life of

the mine. The proposed exploration would consist of

construction of temporary roads, pads and trenches

and drilling of exploration drill holes.

Site-specific operation/reclamation plans would be

submitted to the BLM and NDEP prior to the begin-

ning of each drilling season. Areas of proposed

exploration and reclamation costs would be included

in the exploration plans.

Since the proposed project area has been subjected to

previous exploration and mining activity, existing

roads and trails would be used to the extent possible.

The drilling would be conducted within the proposed

project area on potential extensions of favorable geo-

logic formations. Rock samples would be collected,

studied and analyzed, when appropriate, to determine

the extent and nature of the gold mineralization dis-

covered during earlier drilling programs.
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Drilling Equipment and Crews

The drilling equipment would consist of a variety of

truck- or track-mounted drills, including reverse-cir-

culation air-rotary and diamond-core equipment.

Other support equipment would include a water

truck, a pipe truck, mobile tool houses, a crane truck

and a mobile air compressor. Pickups and other gen-

eral access vehicles would also be used.

It is anticipated that the number of drill rigs at work

on the proposed project at any given time would be

one or two, and that the maximum number of rigs

would be six.

The typical drill crew for the reverse-circulation rigs

would consist of a drill rig operator and two helpers.

These rigs may operate two shifts per day. Therefore,

up to six crew members may be required to operate

each drill rig.

The core units operate at a slower drilling rate and

require only two-person crews, consisting of a drill

rig operator and helper. These rigs may also operate

two shifts per day. Therefore, up to four crew

members would be required to handle each core rig.

These workers are currently employed or would be

contracted by TMI.

A reverse-circulation type of air-rig uses conven-

tional rotary or down-the-hole hammer bits to

advance the drill hole. Compressed air is used to

remove cuttings from the bit face and move them to

the top of the hole where samples are collected and

split.

Waste from Drilling

The excess cuttings from the drilling are discharged

into adjacent sumps along with any ground water

encountered in the drill hole. Water is often used

along with the air to aid in bit lubrication and

cooling. Biodegradable detergent additives may also

be added to the water to enhance the ability of the

return air to lift cuttings and water from the drill hole.

Diamond core drilling uses a hollow, diamond-faced

bit to cut a core as the bore hole is advanced. Drilling

fluids, usually polymer additives mixed with water,

are used to clean the cutting surface, lubricate the bit

face and return the very fine drill cuttings to the sur-

face. Drilling fluid additives are biodegradable and

are contained in zero-discharge sumps.

Aquifers

Aquifers encountered during drilling would be pro-

tected with appropriate mud programs or casing, as

necessary, and in compliance with Nevada Division

of Water Resources requirements.

Roads, Drill Pads and Erosion Control

Construction of exploration roads, drill pads and

reclamation activities would be performed by a bull-

dozer and/or a large track-mounted backhoe.

A number of existing roads are currently located in

the proposed project area. Access to the proposed

exploration sites would be via existing roads to the

extent possible. Some existing roads, overland travel

(with track-mounted rigs) and newly proposed roads

would be used for access to drill pad locations.

Most new exploration roads would be constructed

with a bulldozer using standard balanced cut-and-fill

methods. On shallower side slopes, cut-only methods

would be utilized to reduce construction time.

Where road construction for exploration is necessary,

any available growth medium would be graded and

stockpiled to the uphill margin of the road cut. On

steeper slopes where maneuvering heavy equipment

is difficult, growth medium would be stored as side-

cast along the exploration roads and pads where fea-

sible.

Although this method often results in combining a

greater proportion of deeper soils with topsoil, exper-

ience has shown that the regraded surface soils can

support vegetation. The alternative of pushing topsoil
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uphill prior to cutting exploration road on steep

slopes results in additional work for bulldozers and

significantly increases surface disturbance.

The majority of the exploration roads would be con-

structed to an average roadbed width of approxi-

mately 15 feet. Exploration roads constructed on

slopes would typically be in-sloped at a grade of 1 to

2 percent. The final extent of in-sloping would be

dictated by the geologic conditions encountered and

by the planned use of the exploration road.

Exploration roads would be constmcted at grades of

less than 8 percent and would be upgraded and main-

tained as necessary to allow efficient use and to

minimize adverse impacts to soil and water

resources. Upgrading and maintenance procedures

for exploration roads would include;

1) periodic dressing or blading of frequently used

road surfaces;

2) installation of drainage controls, such as water

bars and ditches, to control road damage, soil

loss and sediment impacts from erosion;

3) road maintenance, such as the removal of snow

and accumulating water in mudholes, to allow

access during wet seasons;

4) surfacing some road segments with gravel to

control muddy conditions to assure continued

travel along proposed access routes;

5) installation of culverts, if required, at main drain-

age crossings, although it is not anticipated that

culverts would be required for proper mainte-

nance of drainages in the proposed action; and

6) watering of roads during dry conditions for dust

control.

To avoid erosion during constmction, straw or hay

bales would be used as silt traps to control sediment

runoff to the extent required.

Sediment ponds, settling basins or silt traps would be

constmcted as barriers to sediment transport at drill

sites located adjacent to major drainages that may be

impacted by the drilling program. The barriers would

be designed to capture sediment resulting from the

release of drill cuttings and drilling fluids, and from

soil eroded from exploration roads and drill pads

during rainfall or during discharge of ground water

encountered during drilling.

Post-Exploration Restoration

At the completion of the drilling and subsequent data

interpretation, drill holes would be plugged in accor-

dance with NAC 534.425 through 534.428. All drill

holes would be plugged concurrent with operations.

Areas of exploration road constmction which result

in berms would be recontoured to approximate the

pre-disturbance slope by pulling berm and side-cast

material back onto the road. This contour restoration

would be performed by backhoes or bulldozers,

depending on local site conditions, including slope

gradient, the desire to minimize further disturbance

and the availability of the equipment.

Overland travel would occur resulting in "jeep trails"

that require even less reclamation. These "jeep trails"

would be reclaimed by ripping and seeding.

Culverts or other drainage devices installed during

constmction of access roads would be removed

during final reclamation, and natural drainages

would be re-established by grading. When necessary,

water bars would be reconstmcted on scarified roads

that exhibit a potential for accelerated soil erosion

through channelization. On lesser slopes, the regrad-

ing and ripping of exploration roadbeds would be

sufficient to prevent sediment transport.

Topsoil would be redistributed after completing the

regrading/scarifying of exploration roads and drill

pads. Recontouring and scarifying of exploration

roads and drill pads would be the primary means of

seedbed preparation.

Soil surfaces abraded during the final stages of earth-

work would provide an enhanced seed germination

environment by allowing the seed to be trapped and

held. Additional benefits would include slower mn-
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off, increased infiltration and generally more favor-

able microclimates conducive to sprouting.

PROPOSED RECLAMATION

Reclamation after the proposed mining activities

cease include the following;

• Test plots

• Growth medium placement

• Revegetation

• Establishment of a safety berm and warning

signs around the pit perimeter

• Heap leach detoxification and closure

• Re-grading of disturbed areas

• Road reclamation

• Removal of structures

• Closure of wells not required following mine

closure

• Reclamation monitoring

• Drainage control

Each of these activities is detailed in this section.

Test Plots

Concurrent with development, a test-plot program

will be developed for use in refining the reclamation

plan and developing site-specific reclamation treat-

ments for the proposed mine facilities. This will

include determining the suitability for replacing the

growth medium stripped during development and the

revegetation of disturbed areas.

Different seed mixes, site preparation techniques,

growth medium depths and soil amendments would

be used in the test plots. Consideration would be

given to using wastewater treatment plant biosolids

based on test plot results. The test plot program

would be developed in consultation with the BLM,
the NDEP and the U.S. Department of Agriculture

Natural Resources Conservation Service (NRCS).

Based on the results of the test plot program, BLM's

Authorized Officer would select the specific seed

mixtures and cultivation techniques to be used in

reclaiming site-specific disturbed areas.

Growth Medium Placement

The results of the revegetation test plot program will

be used to determine if placement of growth medium

on the heap will be necessary to enhance establish-

ment of the reclaimed disturbed plant community.

In order to optimize the available resource, growth

medium would first be placed on the top of the heap

leach. Additional growth medium, if available, would

then be placed on the heap slopes. The amount and

depth of the placed growth medium will be deter-

mined by the results of additional test plots.

The overburden/interburden disposal areas will be

revegetated without the addition of growth medium.

If there is growth medium remaining following rec-

lamation of the heap leach, this material would be

placed to a uniform depth on the tops of the disposal

areas.

During development of the mine, the solu-

tion/sediment ponds would be constmcted by exca-

vation. The sites would be stripped of growth

medium that would be stored as part of the dike

stmcture. The excavated soil material would be

stored in the pond berms.

During reclamation, the pond sites will be backfilled

with the excavated material. Liners may be buried

under the backfilled material (see page 2-19). The

sites will be graded for drainage, scarified and

revegetated.

Roads will not require a growth medium cap for

revegetation. Roadways would not be stripped of

growth medium before they are constmcted. During

constmction, excavated roadbed material will be

stockpiled in berms along the road where blading and

widening is used, or used as roadbed fill in cut-and-

fill constmction.
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Table 2.3: Proposed Reclamation Seed Mix

COMMON NAME VARIETY POUNDS/ACRE (PLS)*

Crested wheatgrass Highcrest 3.06

Thickspike wheatgrass Critana 3.06

Streambank wheatgrass Sodar 3.06

Needle & thread grass 2.34

Indian ricegrass Nezpar or Paloma 1.08

Palmer penstemon 0.50

Yellow sweet clover 1.12

Ladak alfalfa Lahontan 1.12

Lewis flax 0.18

Cicer milkvetch Lutana 0.50

Fourwing saltbush Rincon 1.98

TOTAL 18.00

*PLS - pure live seed.

Note: Proposed seed mix would be refined based on results of test plot program. Application rate is for broadcast or hydro-

seeding. The rate would be reduced by one-half for drill seeding.

During reclamation of roads that were bladed or wid-

ened, the driving surface will be ripped and stock-

piled soil material will be bladed on to the road to

form the fmal soil surface for revegetation.

For roads that were built using cut-and-fill constmc-

tion, the roadbed fill material will be pulled back

onto that portion of the roadway to be reclaimed by a

track-mounted backhoe. The soil fill material will

then be recontoured and revegetated.

Revegetation

Growth medium, in-place soils and waste rock would

be sampled prior to revegetation. If determined to be

necessary based on the test plot program, fertilizer

may be used, if beneficial. Seed would be applied by

broadcast methods, hydro-seeding or rangeland drill,

depending on the steepness of slopes.

The proposed seed mix in Table 2.3 consists of a

combination of woody shmbs, forbs and grasses.

This would result in a self-sustaining, reclaimed dis-

turbed plant community. The seed mix will be
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refined based on the results of the test plot program,

as detailed below.

Open-Pit Reclamation

A safety berm four to six feet in height would be

constructed around the perimeter of the open-pits to

limit access into them. Constmction of the berm

would be accomplished during the establishment of

the maximum pit boundary. Overburden material

would be scraped from the surface and pushed to

form the safety berms. Safety berm slopes would be

angle-of-repose (1.5h:lv).

In addition, warning signs would be posted around

the pit. Access roads into the pit would be reclaimed

to deter access. The pit berm would be revegetated in

order to control erosion.

Overburden/Interburden Disposal Area

Reclamation

The crests of each lift in the two overburden/inter-

burden disposal areas would be rounded off by a

bulldozer to achieve a smooth appearance and

improve the fmal overall slope stability.

As shown on Figure 2.1, upgradient diversion ditches

would be constructed as necessary to prevent mn-on

of precipitation.

The disposal areas would be revegetated to reduce

the potential for accelerated erosion. If available,

growth medium would be placed on the tops of the

disposal areas. Where accessible by equipment, sur-

faces would be scarified along the contour, instead of

up and down the slopes, to prepare a suitable seed

bed and reduce erosion potential.

The final surfaces would be contour-scarified to pre-

pare a suitable seed bed. The seed would be applied

during the optimum “seed window.” Depending on

the steepness of the slope, seed would be applied

either by broadcasting, hydro-seeding or with a

rangeland drill. Wherever possible, a rangeland drill

would be used.

Heap Leach and Solution Ponds/Ditches

Detoxification and Closure

The valley fill leach pad would be closed by first

allowing the heap to drain freely. Solutions would be

collected and reduced via evaporation in the solution

ponds. Fresh water would then be added to the re-

maining pond solutions.

This rinsate solution would be circulated through the

heap leach until the levels for weak acid dissociable

(WAD) cyanide and pH meet acceptable levels, and

also until the levels for other constituents would not

have the potential to degrade waters of the state.

A preliminary closure plan for the leach pad would

be included in the Water Pollution Control Permit

Application to be filed with the Nevada Division of

Environmental Protection, Bureau of Mining Regu-

lation and Reclamation. A detailed closure plan

would be submitted two years prior to the anticipated

closure, as required by Nevada state regulations.

Solutions in process ponds would be allowed to

evaporate. The remaining residues would be ana-

lyzed and disposed of based on the analytical results

and in accordance with appropriate regulations.

If the residues are neutral and do not exhibit any haz-

ardous characteristics, the liners would be perforated,

folded into the ponds over the residues and buried in

place.

If the residues are not neutral, the liners and residues

would be removed to an appropriate disposal area

and handled according to federal and state regula-

tions. Pond sites would be backfilled and regraded

for free drainage and to blend with the surrounding

topography.
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Heap Leach and Solution Ponds/Ditches

Reclamation

Following detoxification, the top of the leach pad

would be graded to prevent ponding. Pond sites

would be backfilled and regraded for free drainage

and to blend with the surrounding topography.

Solution collection ditches would be backfilled and

regraded to promote free drainage. Run-on would be

diverted around the facilities by ditches designed to

cany the 100-year, 24-hour storm event. Figure 2.1

shows the location of the proposed diversion ditches.

The leach pad would be revegetated in accordance

with the above revegetation guidelines to reduce ero-

sion potential and infiltration of precipitation. Avail-

able growth medium would be placed on the tops of

the heap leach pad and benches. Depending on the

steepness of the slope (final continuous slope of

3h:lv), seed would be applied either by broadcasting,

hydro-seeding or with a rangeland drill. Wherever

possible, a rangeland drill would be used.

Three ground water monitoring wells would be

placed downgradient and cross-gradient from the

heap leach pad. MW-1 would be located east of the

heap leach, MW-3 would be located immediately

south of the heap pad, and MW-4 would be located

south and west of MW-3. These wells would be

monitored during mine operation until final closure is

accepted by the State of Nevada and the BLM. This

system of wells would serve to identify any unex-

pected impacts to the ground water from the south-

west disposal area and the heap leach pad.

Road Reclamation

All roads, except the access road from U.S. 95 Alt. to

the microwave facility, would be regraded to blend

with the surrounding topography to the extent possi-

ble. Berms, sidecast material and drainage ditches

would also be regraded when the roads are regraded.

Culverts would be removed as roads are no longer

needed. Water bars would be installed at suitable lo-

cations in the reclaimed roadways to minimize ero-

sion potential. Regraded roads would be scarified to

prepare a suitable seed bed.

Depending on the steepness of the slope, seed would

be applied either by broadcasting, hydro-seeding or

with a rangeland drill. Wherever possible, a

rangeland drill would be used. Drainages affected by

road constmction would be stabilized to prevent

erosion by reconstmction, placement of rip-rap in

erosion-prone areas of drainages and/or revegetation.

Removal of Structures

All buildings, stmctural materials and equipment will

be removed from the mine site at the close of opera-

tions. Any non-hazardous or non-toxic materials such

as scrap lumber or metal would be recycled when

possible or disposed of in the state-approved on-site

landfill. Hazardous or toxic materials would be dis-

posed of according to federal and state regulations.

All equipment used for process solutions would be

neutralized and either used for salvage or disposed of

(or recycled when possible) in accordance with fed-

eral and state regulations. The sewer and wastewater

treatment system would be managed and closed

according to state regulations. Concrete foundations,

pads and sumps would be broken up and either

hauled to the on-site landfill or flattened and buried

in place.

Well and Drill Hole Closure

All water wells and drill holes remaining at mine clo-

sure would be plugged in accordance with state regu-

lations and standards. Any disturbed areas around

well sites or drill holes would be revegetated.
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PROJECT DESIGN FEATURES

AND REQUIREMENTS
The proposed project incorporates environmental

protection measures to prevent unnecessary and

undue degradation of lands on which the project

would be located. All activities would be conducted

in accordance with applicable BLM, other federal,

state and local environmental permit requirements

and facility siting requirements.

EMISSION / POLLUTION CONTROL

The proposed project would be designed and would

be operated as a "zero discharge" facility with respect

to releases to surface and ground waters. The leach

pad, solution ponds and solution collection ditches

would be lined with impermeable synthetic liners

and equipped with leak detection and recovery sys-

tems.

Collection ponds have been designed to contain mn-

off from the leaching facility from a 25-year, 24-hour

storm event. Process pipelines would be equipped

with automatic shutoff devices and a compacted

ditch for secondary containment. A standby diesel

generator would power a pump-back system to main-

tain the required pond containment capacities should

an extended power outage occur.

The Merrill-Crowe processing plant would be

equipped with secondary containment sufficient to

contain 110 percent of the largest tank in the facility.

All reagent and fuel storage tanks outside the process

plant would be bermed to create secondary contain-

ment capacity greater than 110 percent of the largest

tank.

A regular program of inspection of all portions of the

fluid management system and monitoring of the

leach detection and recovery systems would be

incorporated into operation of the leaching facility.

Fugitive dust from road traffic would be controlled

by application of water and/or a dust suppressant on

roads within the proposed mine area. Particulate

emissions from crushing of ore would be controlled

by baghouses and water sprays. Emissions of particu-

lates from the conveyor would be controlled by fog-

ging and water sprays. Potential emissions of lime

from the lime storage silo would be controlled by use

of a baghouse on the silo and water spray bars on the

discharge conveyor.

RUNOFF AND SEDIMENT CONTROL

Since the open-pit and overburden/interburden dis-

posal areas would be constmcted in the uppermost

reaches of the watersheds, natural runoff from the

areas above these facilities would be minimal.

Sediment ponds would be constructed at the bases of

the disposal areas as shown on Figure 2.1. Runoff

from precipitation above the proposed project area

would be diverted by a ditch diversion system capa-

ble of conveying mnoff from a lOO-year, 24-hour

storm event. Diversion ditches and outlets would be

riprapped as necessary to reduce erosion and sedi-

ment loss.

All roads would be constmcted with water bars at

appropriate intervals to channel mnoff away from the

road and minimize erosion. Culverts would be con-

stmcted at drainage crossings. Berms along roads

would be revegetated during the project life to reduce

potential erosion and sediment loss.

WILDLIFE PROTECTION MEASURES

Solution ponds would be enclosed by an eight-foot-

high chain link fence that meets Nevada Division of

Wildlife (NDOW) requirements to keep wildlife out

of the area. Solution ponds and open collection

ditches would either use netting or high-density

polyethylene balls to exclude birds and other wild-

life. The heap irrigation system would be operated to

eliminate any ponding of solution on the heap.
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BLM-SPECIFIC REQUIREMENTS

The BLM would be notified if there is a significant

variance from the approved action with respect to

hazardous materials and wastes and any aspect of

their use, storage and disposal. (Interim Policy on

Identification of Hazardous Materials Impacts

Through the National Environmental Policy Act

Review Process, 11/12/93)

There would be no disposal of hazardous materials

on public lands. As required, when hazardous mate-

rials are located on public lands, the following

sequence of actions would occur: reporting, site

security, coordination of procedural clean-up and

monitoring results of clean-up. All necessary permits

from the State of Nevada and the Environmental Pro-

tection Agency would be obtained.

All applicable requirements of the Toxic Substances

Control Act would be complied with. Additionally,

any release of toxic substances in excess of the

reportable quantity established by 40 CFR, Part 117,

would be reported as required by the Comprehensive

Environmental Response, Compensation and Liabil-

ity Act (CERCLA) of 1980, Section 102b.

A copy of any report required or requested by any

federal or state agency as a result of a reportable

release or spill of any toxic substances would be fur-

nished to the BLM Authorized Officer concurrent

with the filing of the reports to the involved federal

or state agency. (Lahontan Resource Management

Plan, Update: Standard Operating Procedures, April

1994)
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Errata

This chapter presents specific modifications and cor-

rections to the Talapoosa Project DEIS. These cor-

rections and modifications were made in response to

comments received during the public comment

period. Changes are shown in italics.

Page S-6 states that “The lake is expected to be high

in sulfate and dissolved solids resulting in a neutral

chemistry.” This is misstated. The statement should

read;

"The lake is expected to be high in sulfates and dis-

solved solids and be near neutral to alkaline in pH. ”

DEIS Page 2-9, Valley Fill Leach Pad and Solutions

Ponds, has been revised. Add the following para-

graph following the first paragraph of the section. It

is included in the FEIS on pages 2-5 and 2-6 of the

Preferred Alternative:

"The compacted clay sub-liner for the leach pad

would be a minimum of one-foot thick and would be

obtained by screening the clay soil materials from

the native soils in the vicinity of the heap leach pad,

ponds and overburden/interburden disposal areas.

Twofeet ofcrushed ore material (crushed to minus V4
inch) would be used as a liner cover material. Ore to

be placed on the leach pad would be crushed to

minus 0.125 inch and agglomerated. ”

Page 2-9, replace the sentence in paragraph 9 that

begins “Stability modeling indicates . . with the

following sentence:

"Stability modeling indicates that the heap leach pad

would be stable in both the static (normal) and

pseudo-static (seismic) conditions.
’’

Page 2-32, in Table 2.4 under the Water resource the

description of the Proposed Action, the first sentence

is modified as follows:

“Direct impacts include the formation of a pit lake

which would contain mineralized waters, water sup-

ply pumping activity and resultant lowering of the

water table of the volcanic bedrock aquifer system in

the immediate proposed project area.”

Page 3-7, a new paragraph is added after paragraph

6 ;

"Soils along the proposed water line and power line

are generally shallow and usually stony to bouldery

on the surface. Grade of the water line would gen-

erally be less than 5%, although there would be

pitches of 10% to 15% on the north end of the mine

property. Overall the erosion potential for the area

is considered low to moderately low based on the

type ofsoil material and grade of the water line. The

water line and power line would be seeded after con-

struction. ”

Page 3-13, a new paragraph is added after paragraph

3;

"A survey for threatened, endangered and sensitive

plants was conducted along the proposed water line

and power line. There were no threatened, endan-

gered or sensitive species identified.
”
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Page 3-25, paragraph 13, is modified as follows:

“This observation point is located on Ruby Avenue,

approximately one mile south of the proposed project

boundary. It is . .

.

Page 3-35, paragraph 9 is modified as follows:

“Four archaeological Class El surveys have been

conducted within the proposed project area and

along the proposed water line andpower line.
”

Page 3-46, paragraph 2 as been modified as follows:

"Most rock are mixtures of both acid-generating and

acid-neutralizing minerals. The ratio of the ANP to

the AGP, [delete "known as the Net Neutralization

Potential (NNP)], indicates the potential of the rock

to produce acid over the long term."

Page 3-57, the Section Heading titled "Project Area

Ground Water Quantity and Quality" has been

changed as follows:

"Project Area Aquifer"

Page 3-57, source for values of transmissivity, poros-

ity, and existence of barrier faults have been added as

follows:

"Water Management Consultants (WMC), 1996.
”

Figure 3.7, Geologic Cross Section A map has been

corrected. See FEIS Figure 4.2 for the corrected map.

Cross Section A-A' referenced on Figure 3.7 is found

on DEIS Figure 3.8 and FEIS Figure 4.3.

Page 4-3, Paragraph 10 is modified as follows:

“Using a sediment delivery ratio of 0.3, the antici-

pated soil lossfrom the reclaimed heap leach is 1.46

tons/acre/year (T/A/Y) from a 1,000-foot slope and

1.05 T/A/Yfrom a 500-foot slope.
”

Page 4-3, a new paragraph is added after Paragraph

10 :

“Potential soil loss would be limited to the tops of

the overburden/interburden disposal area and post

reclamation soil loss for the overburden/interburden

disposal area is estimated asfollows:

Northeast Overburden/Interburden DisposalArea:

Long Slope .0024 T/A/Y

Short Slope .0015 T/A/Y

Southwest Overburden/Interburden Disposal Area:

Long Slope .0021 T/A/Y

Short Slope .0015 T/A/Y"

Page 4-6, under the heading “Wildlife and Fisheries

Resources,” paragraph 10 beginning “Water supply

pumping could . .
.” has been replaced with the fol-

lowing paragraph:

“All available information indicates that water

supply pumpingfrom the proposed mining operation

would not impact Rock Blind Spring, the sole source

of water in the immediate area of the proposed

project. In the improbable event that the mine’s

operations do impact this spring, loss of this water

source could diminish or eliminate populations of

those species that require free water, including

chukar and mourning doves.
”
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Page 4-7, second column, paragraphs 4 and 5 have

been modified as follows;

Paragraph 4 : Replace the first sentence with: “Five

guzzlers will be installed in the area.
”

Paragraph 5: ‘The water level at Rock Blind Spring

will be monitored on a regular basis. Should moni-

toring indicate the spring is being significantly

impacted by mining activity, a solar-powered well

will be installed to maintain this water source.”

Page 4-8, Paragraph 1 is modified as follows;

“No threatened, endangered or sensitive plant species

would be affected by the proposed Talapoosa project,

including the water line andpower line.'"

Page 4-9, paragraph 4, the second sentence is modi-

fied as follows:

“Alternative sites will be bat-gated to prevent human

entrance and minimize disturbance to bats.”

Page 4-13, paragraph 12 is modified as follows:

“The power line and water line serving the site

would be visible from U.S. 50. This line would

apfiear similar to the existing power lines in this area.

The water line would be buried along existing dis-

turbed areas for most of its run. The overall impact

would be minor.”

Page 4.31, Cultural Resources, Direct and Indirect

Impacts of the Proposed Action, paragraph 1, has

been revised as follows:

“In total, 21 sites and 71 isolated artifacts (92 cul-

tural resources) were located in the proposed project

area. All but one of these cultural resources prop-

erties have been determined to be Not Eligible to the

National Register of Historic Places. The single eli-

gible site is well outside the project boundaries and

would not be impacted by the mining activities. There

were no sites identified along the proposed routesfor

the water and power lines. Therefore, there would be

no effects on historic properties as a result of the

Proposed Action.”

The following entries are added to Chapter 7, Biblo-

graphy:

“American Society of Agricultural Engineers,

1992.

Hydrologic Modeling of Small Watersheds.

C.T Hann, Ed., ASAE Monograph No. 5., p.

210 .

Miller, Glenn C., Lyons, W. Berry, Davis, Andy.

Understanding the Water Quality of Pit Lakes,

Environmental Science and Technology, Vol.

30, No. 3, 1995.

McDonald & Harbaugh

A Modular 3-D Finite-Difference Ground

Water Flow Model, Chapter A-1, USGS Open

File Report 83-875.

Water Management Consultants, Inc., 1996.

Evaluation of Baseline Hydrology and Predic-

tion of Hydrologic Conditions During Opera-

tion and Closure; Talapoosa Project. Prepared

for Miramar Gold Corporation, Reno, Nevada.

Water Management Consultants, Inc. 1996.

Use of the HELP Model to predict Seepage

from the Reclaimed Waste Rock Disposal

Areas.”
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Chapter 3

Page E-3, Paragraph 5 has been modified as follows:

"Most types of rock are mixtures of both acid-gen-

erating and acid-neutralizing minerals. The ratio of

the ANP to the AGP, [delete "known as the Net Neu-

tralization Potential (NNP)], indicates the potential

of the rock to produce acid over the long term".

3-4 Talapoosa Mine



CHAPTER 4

Amended Analysis:

Affected Environment;

Environmental Consequences

This section amends the Geology and Minerals sections and Water Quality & Quantity sections of Chapter 3,

Affected Environment, and Chapter 4, Environmental Consequences, of the Draft Environmental Impact

Statement (DEIS). It stands as a complete analysis of these two resource issues.
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Amended Analysis:

Affected Environment

GEOLOGY AND MINERALS

REGIONAL GEOLOGY

The proposed project is located in the northern por-

tion of the Virginia Range. The range consists of vol-

canic rocks that rest at depth on older igneous and

metamorphic rocks.

Other gold/silver occurrences located near Talapoosa

include the Gooseberry Mine and the Ramsey Dis-

trict, both of which are aligned along the east-west

trending Talapoosa-Gooseberry Lineament.

In addition to these mineralized areas, the historic

Virginia City Mining District is also in the Virginia

Range, but along a separate mineralized trend 20

miles to the southwest of the proposed Talapoosa

project.

GENERAL MINE GEOLOGY / LOCAL
GEOLOGY

Local geology at the Talapoosa site consists pre-

dominantly of three relatively horizontal volcanic

rock units. From oldest to youngest these rocks are

known as the Kate Peak Formation (predominantly

andesite), the Coal Valley Formation (predominantly

volcanic-derived sedimentary rocks) and the Louse-

town Formation basalt (See Figure 4.1). A veneer of

alluvial gravel exists in some low-lying areas.

A fourth rock type consists of a body of igneous

intrusive rock or stock, which intrudes portions of the

Lower Kate Peak Formation below or near the ore

zone. The stock may have acted as a heat source for

the hydrothermal (hot water) system that produced

the ore body. However, the stock itself does not con-

tain significant ore.

MINERAL RESOURCES

Gold and silver are the only commodities known to

have a potential economic value at the Talapoosa

site. Historic production from the site is estimated at

22,(X)0 tons of ore, which yielded approximately

5,0(X) ounces of gold (Van Nieuwenhuyse, 1991).

The Talapoosa ore body is comprised of two adjacent

ore zones in the Kate Peak Formation, known as the

Main Zone and the Bear Creek Zone. The Bear

Creek Zone is further subdivided into Upper and

Lower Zones.

Current estimates of mineral resources in all three

zones are approximately 42 million tons of ore grade

materials containing approximately 1 million ounces

of gold and 14 million ounces of silver.

ALTERATION / MINERALIZATION

The Talapoosa deposit is classified as a quartz-adu-

laria (an aluminum silicate mineral containing potas-

sium), low-sulfur system (Carpenter, 1993).

During emplacement of ore minerals, hydrothermal

fluids altered the rocks in and adjacent to the ore

bodies. The alteration in the district includes quartz-

veining or silicification, clays (argillic alteration),

bleaching (sericitic alteration) and weakly-altered

rock (propylitic alteration).

Final EIS 4-1
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Amended Analysis AFFECTED ENVIRONMENT: GEOLOGY & MINERALS

Some of the near-surface rocks have been weathered

and are oxidized. A north-south schematic cross-sec-

tion through the center of the district, showing gen-

eral alteration and oxidation patterns, is provided in

Figure 4.2.

Eighty percent of the Talapoosa ore is located within

the Lower Bear Creek Zone and consists of silicified

or quartz-veined rocks containing small quantities of

pyrite (an iron sulfide).

The Main Zone and portions of the Upper Bear

Creek Zone have been partiahy oxidized by exposure

to surface conditions (Van Nieuwenhuyse, 1991).

The Upper Bear Creek Zone lies both above and

below the present water table and consists of quartz

veins in clay-altered rocks.

The Lower Bear Creek Zone is a harder silicified

rock. The Main Zone is similar to the Lower Bear

Creek Zone, but faults have offset the ore and

exposed it to erosion and weathering, resulting in

near-surface oxidation.

Sulfide minerals in the unoxidized ore include very

small quantities of zinc, copper, mercury, antimony,

arsenic and silver sulfides. Waste minerals are typi-

cally quartz, clays and calcite.

STRUCTURE OR MINERALIZATION

CONTROLS

Talapoosa ore was deposited from hydrothermal

fluids (hot ground water with dissolved minerals and

metals) along faulted and sheared rocks. After min-

eralization was complete, additional movement on

some faults offset portions of the ore.

All measurable faults are high-angle normal type

formations (i.e., the block of ground on the upper

side of the fault moved down the dip of the fault

plane). From north to south across the deposit,

important stmctures include the northwest-trending

BJ fault, the N75 west-trending Talapoosa fault and

the northwest-trending Road Fault (Figure 4.2 and

Figure 4.3).

The Main Zone and the Bear Creek Zones may have

formed adjacent to each other, but they have been

separated into two zones by post-mineral normal

faults.

The largest block of ore lies within the Lower Bear

Creek Zone. Faults associated with the zone include

the BJ and Talapoosa faults. The northwest trending

Road Fault may have been a feeder for localizing

gold in the Bear Creek Zones, but it also appears to

have offset a portion of the ore body to the south.

Most of the remaining faults shown on Figure 4.3

were formed after the ore was deposited.

Figure 4.4 shows the location of the two satellite pits.

Figure 4.5 and Figure 4.6 show the geologic cross

sections through the two satellite pits that will be

mined as part of the proposal.

AREA SEISMICITY

The proposed project site is in the Great Basin,

which is generally seismically active. Slemmons

(1983) mapped approximately 1,000 large-scale,

geologically recent faults across the State of Nevada.

The abundance of faults indicates that earthquakes

can occur within tens of miles of almost any point in

the state.

In addition, the proposed project site is located near

the junction of three major fault zones. These are:

1) the Walker Lane (including the Pyramid Lake

Fault Zone), a regional northwest-trending struc-

tural zone located five miles east of the proposed

project site;

2) the Carson Lineament, an east-northeast trending

stmcrnral zone that extends from Carson City to

Fallon, passing five miles south of the project

site; and

3) the Olinghouse Zone, an east-northeast zone

located approximately 20 miles northwest of the

proposed project site (Bell, 1981 and Figure 4.7).
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AFFECTED ENVIRONMENT: GEOLOGY & MINERALS Chapter 4

Table 4.1: Maximum Earthquake Potential for N EARBY Active Faulti

FAULT CHARACTERISTIC

EARTHQUAKE MAGNITUDE (M)

MAXIMUM CREDIBLE

EARTHQUAKE MAGNITUDE (M)

EVENTS/YEAR

Olinghouse 6.9 7.2 3.57E-5

Pyramid Lake 7.3 7.6 5.56E-4

Carson Lineament 6.8 7.1 9.09E-6

PEAK BEDROCK ACCELERATION FOR THE TALAPOOSA PROJECT SITE

Probability of Exceedance Bedrock Acceleration (g)

10% in 10 years 0.17

10% in 50 years 0.33

10% in 100 years 0.41

Maximum Credible Earthquake 0.7

^ Siddharthan, et al. 1 993

Although the faults listed above are relatively close

to the proposed project site, the project site itself

does not contain any known active faults. The

Talapoosa-Gooseberry lineament and other faults

that affect the ore are not considered active and have

not experienced any known historic or Pleistocene

fault movement (Bell, 1984).

Table 4.1 presents the seismic characterization for

the proposed project site. The table includes the

major faults in the vicinity of the proposed project on

which an earthquake could potentially occur, their

possible maximum magnitude, their likelihood of

occurring in any given year, and the maximum prob-

able peak acceleration (ground shaking).

The data indicates that a significant earthquake, with

a magnitude greater than 7.0, could occur along any

of the three faults. The maximum credible earth-

quake would have a peak acceleration (ground

shaking) of approximately 0.7 gravity.

ACID ROCK DRAINAGE

BACKGROUND

Acid rock drainage (ARD) is a potential environ-

mental problem at some mineralized areas. This

condition generally results from the exposure of

rocks containing sulfides (typically iron sulfides such

as pyrite, pyrrhotite or marcasite) to oxygen and

water. Formation of ARD depends mostly on the

amount of sulfide in the rock, the local climate and

the amount of sulfide rock mined and exposed to the

atmosphere.

4-4 Talapoosa Mine



Amended Analysis AFFECTED ENVIRONMENT: GEOLOGY & MINERALS

Table 4.2: General Description of the Lithology of Sampled Geologic Units

UNIT LABEL LITHOLOGY

Quaternary alluvium Qc/Qal Colluvium/alluvium undifferentiated

Lousetown basalt Tib Very finely crystalline vesicular basalt

Coal Valley sediments Tcvts White ash clasts in matrix of medium grain mainly quartz sand and fine ash

Upper Kate Peak Tkx Dacite flows, tuffs

Upper Kate Peak Tkseds Tan to medium brown tuffaceous sediments

Upper Kate Peak Tklahar Medium brown andesitic to dacitic lahars

Upper Kate Peak Dacite Tkdi Gray porphyritic dacite intrusive

Lower Kate Peak Tka Andesitic flows, tuffs, and welded tuffs

Chlorapagus formation Tkb Amygdaloidal basaltic andesite

Source: WMC, 1995

Rocks which do not generate acid are generally more

environmentally benign because metals in the rock

are not readily leached out in the absence of acid

solutions. In these settings, metals do not disperse

into the surrounding environment, unless they are

placed in direct contact with surface waters.

The near-surface portions of many ore deposits have

been oxidized (e.g., sulfides have been converted to

oxide minerals) by gradual exposure to the atmos-

phere. However, as mining progresses deeper into

ore deposits, near-surface oxidized rocks are often

removed, and unoxidized sulfide-bearing rock may
be mined and exposed to the atmosphere. The

exposed sulfides may generate acidic fluids if rain

and/or snowmelt are allowed to infiltrate through

waste rock and ore piles.

The amount of acid a particular rock is capable of

producing under "ideal" conditions can be estimated

in a laboratory and is termed its Acid Generation

Potential (AGP).

Not all ores generate acid, and many rock minerals

are capable of neutralizing acids. The ability of a

rock to neutralize acid can also be estimated in a

laboratory and is termed the Acid Neutralization

Potential (ANP). Generally, rock with a high ANP
contains acid-neutralizing minerals such as calcium

carbonate (calcite).

Most rocks are mixtures of both acid-generating and

acid-neutralizing minerals. The ratio of the ANP to

the AGP indicates the potential of the rock to pro-

duce acid over the long term. The amount of net acid

neutralizing potential (NNP) is the difference

between the ANP and AGP.

Harmful environmental effects from acid rock drain-

age may occur because most heavy metals are espe-

cially soluble in acid solutions. Acid may leach

metals from the rock and transport them into surface

or ground waters where they may impact aquatic life

or ground water users.

Nine different geologic units would be encountered

by the proposed mine. Table 4.2 lists the names,

abbreviated names and brief descriptions of these

rock units and gives the description of each of these

rock units.
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AFFECTED ENVIRONMENT: GEOLOGY & MINERALS Chapter 4

ACID-BASE ACCOUNTING

The nine rcx:k types were analyzed in the laboratory

to determine their acid-generating or acid-neutral-

izing potential. The laboratory results were used in

performing the acid-base accounting of the data.

In the acid-base accounting (ABA) procedure, values

of ANP and AGP are converted to units of equivalent

tons of CaCOy 1,000 tons of rock and compared to

determine if a rock will produce a net acid leachate.

Presumably, if AGP exceeds ANP, water in contact

with the rock will become acid.

To be conservative, however, given the semi-quanti-

tative nature of these tests, the Nevada Division of

Environmental Protection (NDEP) defmes as acid

generating any rock with an ANP/AGP ratio of less

than 1 .20. In other words, the rock is assumed non-

acid generating only if ANP exceeds AGP by more

than -1-20 percent. If the difference between the ANP
and AGP is -20 to -i-20 percent, the rock is described

as possibly acid generating. If the difference is less

than -20% the rock is considered acid generating.

The overall ANP/AGP ratio for the Talapoosa block

model is 0.9 exceeds NDEP’s minimum standard of

1.2 and, therefore, requires a waste rock management

plan. The Waste Rock Management Plan is included

in Appendix B of this FEIS.

The results of the acid-base accounting are given in

Table 4.3. Only samples from the Upper and Lower

Bear Creek horizons of the ore body are likely to

produce acid leachates. Additional discussions of the

results are in Appendix E.

Additional tests were mn on the rock types that will

be encountered by the proposed mine. These tests,

known as the Humidity Cell Test (HCT) and the

Meteroric Water Mobility Procedure (MWMP) help

to determine whether weathering of waste rock or ore

piles will produce acid or metals. The specifics of

these tests are detailed in Appendix E.

In 1993, three samples from the ore zone were stud-

ied in 80-week-long HCTs. The results are general-

ized in Appendix E, Table E.4. Specific data on the

1993 HCTs are found in Appendix S of v.4, WMC,

1996, including time plot behavior of the tested ana-

lytes. The table shows that most chemical analytes

increase their concentration in the leachate as the test

progresses. These concentrations reach maximum
values after about 15-35 weeks but decrease to back-

ground or level of detection values, except for

chromium, iron and sulfate. These analytes remain at

elevated concentrations after 80 weeks.

Table 4.3: Average Acid-Base Accounting

Results
*

GEOLOGIC UNIT ANP/AGP NNP"

Qal/Qc 12.6 19.6

Tib 73.6 18.2

Tcvts 11.2 10.0

Tkx 4.17 12.1

Tka(UBC) 0.14 -19.7

Tka(LBC) 0.50 -14.0

Tkdi 33.4 42.4

Tksed 324 16.2

Tklahar 63.3 11.2

Tkb 2,180 109

‘using AGP PyriticS.

+ tons of CaCOs / 1 000 tons rock

Six additional rock samples from the sulfide-bearing

strata of the ore zone were studied in 1995. Although

the tests are ongoing at week 40, sulfate, aluminum,

arsenic, manganese and nickel can be expected to be

present in the leachate from weathered waste rock

and pit walls. Appendix Q of v.4, WMC, 1996, gives

the results of the 1995 humidity cell testing including

time plot behavior through week 50 of the tests.

On-site weathering tests would be also being con-

ducted on wall rock samples from the ore zone at the

proposed mine site as rocks are produced from the

mine.

4-6 Taupoosa Mine
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Amended Analysis AFFECTED ENVIRONMENT: GEOLOGY & MINERALS

Table 4.4: Meteoric Mobility Test Results of Individual Geologic Units

Tka-UBC Tka-LBC Tib Tkx Tkdi MiSC

max avg max avg max avg max avg max avg max avg

Nitrate X

Sulfate X X X

TDS X X X

Aluminum XY XY XY XY XY XY X X XY XY XY XY

Arsenic XY X X

Cadmium XY XY

Iron XY XY X X XY X X X

Lead XY XY

Manganese XY XY XY X X

Zinc X

X designates those elements and properties that exceed 2 times NDEP drinking water standards.

Y designates those elements and properties that exceed 10 times NDEP drinking water standards.

Source: WMC, 1996

The Meteroric Water Mobility Procedure analysis

results are summarized in Table 4.4 and Table E.8 in

Appendix E of the DEIS. The results of the analyses

are compared to two and 10 times the drinking water

standard. With the exception of rock unit Tkx, alu-

minum exceeds two and 10 times the drinking water

standard for all rock types analyzed. Rocks from the

Upper Bear Creek Zone of the Lower Kate Peak

Formation yielded acid leachates that exceeded the

10 times drinking water criterion for aluminum,

cadmium, iron, lead and manganese.

The Lower Kate Peak Formation makes up approxi-

mately 54 percent of the waste rock that would be

produced by the proposed mine. Arsenic exceeded

10 times the drinking water standard for rocks from

the upper Kate Peak Formation, which comprises

approximately 16 percent of the waste rock that

would be produced by the proposed mine.

Based on the results of the Meteroric Water Mobility

Procedure testing, aluminum, arsenic, cadmium, iron,

lead and manganese may potentially be dissolved

into water that comes into contact with the waste

rock or pit walls, particularly under acidic conditions.

ACID ROCK DRAINAGE FROM THE HEAP

Heap leach ore produced at the proposed Talapoosa

Mine would primarily consist of material from the

Lower Kate Peak geologic unit (98 percent).

Although static acid-base accounting data indicate

that the mineralized Lower Kate Peak materials

exhibit a substantial potential to generate acid, acid

rock drainage from the heap is not expected to occur.

This potential is discussed below.
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Leaching Process

Valley Fill Leach Pad

The proposed valley fill leach pad would be con-

structed in three phases and would encompass

approximately six million square feet of area at

completion. Lifts approximately 15 feet to 20 feet

thick would be placed on the leach pad to maximum
heap height of 300 feet to 350 feet. Side slopes

would be constructed at a ratio of three feet hori-

zontal to 1 foot vertical (3h:lv).

The pad would be equipped with a composite liner

consisting of the 60 mil HDPE primary liner placed

over compacted soil taken from the project area that

would be high in clay content. The soil would have a

permeability to 1 x lO'^ cm/sec and would have a

minimum thickness of one foot.

Five wick drains would be placed between the pri-

mary and secondary liner to facilitate leak detection.

The wick drains would discharge to lined gravel

filled sumps which would drain into the lined preg-

nant solution pond.

Solution Pond

The pregnant (metals-laden) and barren solution

ponds would be double lined with 60 mil HDPE
separated by geonet. Leak detection equipment

would also be placed on these process solution

ponds.

An emergency overflow pond would be placed

downgradient of the process ponds and heap. The

overflow pond would be lined with a single sheet of

60 mil HDPE and would have with a capacity to hold

the runoff from a 24-hour, 25-year storm event.

Ore Crushing Activities

Prior to placement on the pad, the ore would be

crushed to minus 0.125 inch. Crushing would

increase the surface area of the ore and thereby

increase the reactivity of the material to the process

solution. Following crushing, the ore would be

agglomerated in a rotary mixer with lime, cement

and water. Lime and cement would be mixed with

the ore at a rate of approximately seven pounds per

ton of ore.

A dmm agglomerator would be used to maximize the

coating of lime and cement onto the cmshed ore. The

agglomeration process would pelletize the crushed

ore, improving the contact between the process solu-

tion and the ore and help maintain an alkaline envi-

ronment in the heap.

Heap Leach

Ore would be leached by irrigation with a dilute

alkaline cyanide solution (pH between 10 and 11).

The solution would be applied at the rate of 0.0025

to 0.004 gallon per minute per square foot to saturate

the heap and recover precious metals. Pregnant solu-

tion collected from the heap would be processed in a

Merrill-Crowe plant to recover precious metals.

The pH and cyanide concentration of the barren

solution leaving the plant would be adjusted and the

solution would then be recycled back to the heap. It

is imperative that an alkaline processing solution (pH

10 to 1 1) be used in the leaching circuit. If the pH of

the solution drops below about 8.5, the cyanide

would not remain in solution and precious metals

would not be recovered.

The heap is not expected to produce acid rock drain-

age for a number of reasons. Ore will be agglom-

erated with lime and cement. The alkaline nature of

the lime and cement would help neutralize acid

leached from the ore. Furthermore, the ore would be

continuously leached with an alkaline cyanide solu-

tion (pH 10 to 11) for the life of the mine. Heap irri-

gation with an alkaline processing solution would

recover precious metals and would also serve to neu-

tralize any acid leached from the ore.

Precipitation at the site is about eight inches annu-

ally. The area also has extremely low water infiltra-

tion rates. A clay soil cover will be placed on the top

and on the benches of the heap. This cover will be
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revegetated with the species shown in the reclama-

tion plan as detailed on page 2-17 of the FEIS. Run-

off will be permanently diverted around the heap

through division channels designed for the 100-year,

24-hour storm event.

A monitoring well system consisting of three wells

located cross-gradient and downgradient from the

heap will be installed to detect any unpredicted

effects to ground water.

It is also important to note that the entire heap would

be located on a clay and synthetically lined pad that

is equipped with a leak detection system. The heap

would remain on the pad throughout the operating

life of the facility as well as during and following

closure. At the time of closure, the heap would be

rinsed with repeated applications of fresh water to

reduce cyanide levels and stabilize the rinsate to a pH
of between 6 and 9. Prior to abandonment, the heap

effluent and, if necessary, the heap solids, would be

tested and characterized. Specific heap closure tech-

niques would be developed based on the test results.

The goal of closure would be to reduce potential

impacts to the waters of the State.

Placement of Waste Rock into Disposal Areas

Ore, overburden and waste rock would be blasted

and mined on approximate 20- to 30-foot benches in

the pit. As mining of ore proceeds across and around

the pit, a range of differing waste rock types would

be removed from the pit. The blasted waste rock

would be loaded into 150-ton haul trucks by hydrau-

lic shovels or front-end loaders and transported to

one of the two waste rock disposal areas.

The waste rock disposal areas would be constructed

in a manner such that materials would be well mixed

throughout the disposal areas. The disposal areas

would be constructed by end dumping in 50-foot

lifts. Each lift would be separated by a bench

approximately 15 to 50 feet in width. Each load of

material hauled to the waste rock disposal areas is

likely to contain a different distribution of rock units.

The placement of waste rock by end dumping in thin

lifts would enhance the blending and mixing of

materials in the disposal areas.

Potential for Waste Rock Disposal Areas to

Degrade Waters of the State

Although characterization data indicate that some of

the waste rock materials (the Lower Kate Peak for-

mation comprises 54% of the waste rock) exhibit the

potential to generate acid and leach certain metals,

degradation of the waters of the State are not antici-

pated for the following reasons:

1) The waste rock disposal areas would be con-

structed in valley fills with existing surface

materials consisting of alluvium/colluvium.

Upper Kate Peak volcanic rocks and Tertiary

Lousetown basalts. Acid-base accounting results

indicate that these materials, which would be

beneath and on the sides of the disposal areas,

exhibit an overall neutralization potential.

2) The depth to ground water in the vicinity of the

southwest waste rock disposal area is approxi-

mately 150 to 400 feet. The depth to ground

water in the vicinity of the northeast waste rock

disposal area is approximately 200 to 400 feet

(Water Management Consultants [WMC],

1996).

3) Available data suggest that ground water

recharge is limited in the mine area (WMC,
1996).

4) There are no perennial surface water bodies,

springs or seeps in the immediate project area.

5) The disposal areas would be located in the upper

portions of the watershed and would receive

minimal run on. Furthermore, TMI proposes to

constmct stormwater diversion stmctures, sized

to accommodate flows from the 100-year, 24-

hour storm event, up gradient from the disposal

areas. Diversion stmctures would also be con-

stmcted along the sides of each disposal area.
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6) Sediment ponds would be constmcted at the

bases of the disposal areas.

7) The ratio of evaporation to precipitation is

approximately 5.5:1 in the proposed Talapoosa

project area.

8) Results of HELP modeling conducted for the

Talapoosa waste rock disposal areas indicate that

seepage rates of 0.012 to 0.062 gpm per acre

could be expected under the worst-case scenario.

Given the very low infiltration rates that exist at

the site, there is very little likelihood that

leachate would be produced from the waste rock

disposal areas.

9) A waste rock management plan would be

implemented to minimize the likelihood of expo-

sure of acid-generating materials to meteoric

waters.

In summary, although available waste rock charac-

terization data suggest that the disposal areas have a

potential to release constituents under meteoric con-

ditions, a mechanism for the transport of constituents

from the disposal areas to the waters of the State,

such as surface water leaching through the disposal

areas, does not exist at the site due to the low precipi-

tation and design of the disposal areas.

WATER QUALITY & QUANTITY

SURFACE WATER

Regional Surface Water Systems

The proposed Talapoosa Mine lies within the Carson

River Basin of west central Nevada. Major regional

surface water features are the Carson River, Lahon-

tan Reservoir and the Carson Sink. The Carson River

flows into Lahontan Reservoir near the proposed

project site, then continues to the Carson Sink, where

its flow terminates.

Average annual flow through the Carson River at

Fort Churchill was 259,900 acre feet for the period

between 1919 and 1979. Average annual flow in the

Carson River below Lahontan Dam was 377,000

acre feet for the period between 1919 and 1969.

Precipitation

The proposed project area has an arid climate with an

estimated annual precipitation of 8.05 inches (WMC,
1996). Snowfall accounts for about one-third of the

total precipitation in the area.

Annual evaporation for the proposed project site has

been calculated at 71.38 inches per year (WMC,
1996).

The meteorological information for the vicinity of

the proposed project is included in Appendix A of

the DEIS.

Local Surface Water Systems

There are no perennial streams or surface water

occurrences within the proposed project site. Ephem-

eral stream channels (which contain water for only a

short period) drain the area to the south and east.

Four of these ephemeral drainages were determined

to be eligible as jurisdictional waters of the United

States (WESTEC, 1995). Figure 4.8 shows these

drainages.

No records of flow or water quality are known to

exist for the ephemeral channels draining the pro-

posed project area. Runoff, when it occurs, is

expected to have a high turbidity, elevated total dis-

solved solids, and high suspended-sediment loads

typical of Great Basin ephemeral drainages.

Pre-Mining Flow Estimates

The mine area, facilities and south waste rock dis-

posal area are drained by two of these drainages (see

Figure 4.8). The NRCS-TR20 model was mn on the

contributing watershed area, which drains the south-

ern portion of the proposed project. The contributing

drainage area was measured at 1.8 square miles. A
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Table 4.5 Results of Runoff Modeling for South Area

storm event PRECIPITATION

(INCHES)

PEAK runoff
(CFS)

total runoff
(INCHES)

TOTAL RUNOFF
(ACRE-FEET)

100 yr 24 hr 2.7 702 0.94 95.6

25 yr 24 hr 2.1 440 0.60 60.3

10 yr 24 hr 1.8 319 0.44 44.3

2 yr 24 hr 1.2 111 0.17 17.2

curve number of 86 for fair to poor range and hydro-

logic soil group D (clayey soils) were used as model

inputs. Modeling was performed for the 10-, 25- and

lOO-year return periods and 24-hour storm duration.

Table 4.5 shows the results of the modeling. As can

be seen from the table, mnoff ranges between .17

and .94 areal inches, depending on return period.

Peak mnoff flow rates range from 111 cfs to 702 cfs

at the lower portion of the drainage as it leaves the

permit boundary. Diversion of mnoff around the dis-

posal areas is planned. Diversion channels will be

designed for the l(X)-year, 24-hour storm event.

Runoff from the Waste Rock Disposal Areas

The amount of total mnoff and the peak mnoff rate

from the two waste rock disposal areas were pre-

dicted using the NRCS TR-20 program for hydro-

logic analysis of watersheds.

The time of concentration, defined as the time

required for water to travel from the most remote part

of the disposal area to the outlet, was calculated

using the equations proposed by Ramser and Kerby

(ASAE, 1982). A Manning’s roughness coefficient

value of 0.10 was used for sheet flow off of the tops

of the disposal areas. Channelized flow was assumed

for the sideslopes because of the steepness of the

slopes and the likelihood that rills will form during

larger mnoff events.

A curve number of 90 was used for the top of the

disposal areas, and a curve number of 85 was used

for the sideslopes. The overall curve number for the

watershed was weighted using the respective areas of

the tops and the slopes. The larger disposal area, the

southwest disposal area, had a total area of 171 acres,

a top area of 89.2 acres, and a slope area of 81.6

acres. The smaller northeast disposal area had a total

area of 73 acres, a top area of 28.4 acres, and a slope

area of 44.6 acres. Weighted curve numbers of 88

and 87 were used for the southwest and northeast

disposal areas, respectively. The southwest disposal

area had a higher weighted curve number because it

had a higher percentage of top area to overall area.

Modeling was performed for 24-hour storm events

with return periods of 2, 10, 25, and 100 years.

Modeling results are presented in Table 4.6

The modeling shows that most of the precipitation

falling on the disposal areas would result in mnoff

and not infiltration. Best management practices

would be used to reduce the off-site impacts from

erosion, including the placement of sedimentation

basins downstream of the disposal areas. (ASAE,

1992)

The proposed southwest waste rock disposal area

would be located over approximately 6,000 feet of

ephemeral drainage channel classed as waters of the

U.S. The waste rock disposal area would be a valley

fill disposal area, therefore covering of the ephemeral
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Table 4.6: ResuLTs OF Runoff M ODELING FOR WASIrE Rock Disposal Areas

DISPOSAL

AREA
STORM EVENT PRECIPITATION

(INCHES)

PEAK RUNOFF
(CFS)

TOTAL RUNOFF
(INCHES)

TOTAL RUNOFF
(ACRE-FEET)

Southwest 100 yr 24 hr 2.7 109.1 1.06 15.2

Southwest 25 yr 24 hr 2.1 71.1 0.69 9.9

Southwest lOyr 24 hr 1.8 53.2 0.52 7.4

Southwest 2yr24hr 1.2 21.3 0.22 3.2

Northeast 100 yr 24 hr 2.7 43.9 1.0 6.1

Northeast 25 yr 24 hr 2.1 28.1 0.64 3.9

Northeast 10 yr 24 hr 1.8 20.7 0.48 2.9

Northeast 2 yr 24 hr 1.2 7.86 0.19 1.2

drainage cannot be avoided. These two drainage

channels are located in mixed desert shrub habitat

type and areas of previous disturbance. Figure 3.3 of

the DEIS shows the location of the channels and the

habitat types involved.

SPRINGS, SEEPS AND WELLS

Springs and Seeps

Only one spring, called Rock Blind Spring, is located

in the proposed project vicinity. The spring is located

approximately 5,500 feet north of the proposed mine

pit in Section 35, T19N, R24E (See Figure 4.8). No
discharge has been observed from the small pool

formed by the spring (WMC, 1996).

Rock Blind Spring is a perched ground water system

that occurs at the intersection of two major high-

angle faults. It is not fed by the deeper ground water

system of the volcanic bedrock aquifer. Rock Blind

Spring is located in sinter underlain by the rocks of

the Upper Kate Peak formation which are much

lower in vertical hydraulic conductivity (See Figure

E.l of the FEIS and Figure 7.1 of v.l of WMC,
1996).

The precipitation falling over the outcrop of basalt

and sinter in the location of the spring infiltrates and

moves along shallow joints and fractures. This water

is prevented from moving downward by the low

hydraulic conductivity of the Upper Kate Peak rocks.

As the accumulated water moves down the topo-

graphic slope by gravity, it is blocked by the north-

east trending fault, which causes it to pool water at

the surface as dictated by the local topography.

A 42-day pump test of Well PW-1, located in the ore

body, produced no measurable drawdown in the

Rock Blind Spring. More than 80 feet of drawdown

was produced in the area of the ore body with no

drawdown occurring north of the pit in the area of

the spring. The closest observed drawdown was

observed about 5,(XX) feet south of the spring (See

Section 7.4.4 and Plan 5.2, v.l ofWMC, 1996.)
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Wells

Two wells exist within a two-mile radius of the pro-

posed project area. In addition, TMI would maintain

five ground water monitoring wells within the

project area.

GROUND WATER

Two principal ground water units exist in the north-

ern part of Churchill Valley in the vicinity of the pro-

posed project area. These are the volcanic bedrock

aquifer and the basin fill alluvial aquifer.

Volcanic Bedrock Aquifer

The volcanics of the Kate Peak Formation form the

main bedrock aquifer unit of the southern flanks of

the Virginia Range. The aquifer is a fractured rock

system, and available water supplies depend on the

degree of fracturing.

The elevation of the water table in the proposed pro-

ject area ranges from 5,150 to 5,270 feet, while

ground elevations range from 5,300 to 5,500 feet in

the center of the proposed project area. The elevation

of the volcanic bedrock aquifer is typically more than

1,000 feet above the elevation of the basin fill allu-

vial aquifer. The rocks within the volcanic bedrock

aquifer exhibit very low porosity and low ground

water storage within the proposed project area.

Basin Fill Alluvial Aquifer

The basin fill alluvial aquifer forms the major aquifer

system in the Churchill Valley/Silver Springs area.

The northern boundary of this system occurs at the

range front at the contact with the volcanic bedrock

system approximately three miles from the proposed

project area (Figure 4.9).

In the Silver Springs area, saturated alluvium occurs

at an elevation below 4,145 feet, with the thickness

of the alluvial aquifer becoming greater southward

towards the center of the valley floor. Elevation of

the basin fill alluvial aquifer is approximately 4,200

feet near the contact with the volcanic bedrock aqui-

fer and approximately 4,120 feet near Silver Springs.

The aquifer supplies essentially all of the domestic

and municipal water used within Churchill Valley.

Numerous domestic and agricultural wells have been

completed within the alluvial aquifer near Silver

Springs. Several wells have also been completed in

the alluvial aquifer that supplies Silver Springs with

municipal water.

Ground Water Recharge and Discharge

Volcanic Bedrock Aquifer

Recharge to the bedrock ground water system occurs

through infiltration from precipitation events and

snow melt. Annual recharge is estimated at approxi-

mately 0.02 to 0.17 inches or about 2 percent of

mean annual precipitation (WMC, 1996, Section

5.2.1). Recharge rates were estimated based on

measured seasonal ground water level rises of

between 0.4 and 2.4 feet in 1994 and 1995. Multi-

plying the rise in water level by a representative

porosity of 0.006 gave the annual recharge rate of

0.02 to 0.17 inches.

The ground water gradient, comprising both regional

and local flow systems, moves from higher eleva-

tions to lower elevations. The more regional systems

flow through the fractured rock to the valley floor,

discharging to the alluvial aquifer systems.

The bedrock flow systems are quite complex, with

much faulting and fracturing of the host rock. The

Kate Peak Formation in the proposed project area

exhibits very low localized hydraulic conductivities

(WMC, 1996).

Ground water elevations in the bedrock aquifer near

the ore body ranged from 5,163 feet on July 8, 1993,

to 5,240 feet on June 6, 1995. Nearly all of the

ground water within the aquifer located beneath the

southern flanks of the Virginia Mountains discharges

to the alluvium at the northern margins of Churchill
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Valley at a rate of 2.6 gpm to 22 gpm per lineal mile

of range front.

Ground water in the bedrock aquifer flows slowly

south at a gradient of 0.03 to 0.05 and discharges into

the basin fill deposits below the alluvial contact.

Basin Fill Alluvial Aquifer

Recharge to the alluvial aquifer occurs from several

sources. The major source is through channelized

flow infiltration from higher elevations. Recharge

occurs as these flows reach the slopes of the alluvial

material along the range front. A minor amount of

recharge occurs as underflow from the bedrock aqui-

fer, as described previously. A significant portion of

recharge occurs from the Carson River and the

Lahontan Reservoir.

Lahontan Reservoir is a major recharge for the allu-

vial aquifer. The average annual recharge to ground

water from the reservoir was estimated at about

6,500 acre feet between 1919 and 1969 (WMC,
1996). Recharge from precipitation is estimated at 20

million to 30 million gallons per year per mile of

range front.

Ground water flow in the Silver Springs area is to the

southeast toward the Carson River and Lahontan

Reservoir (See Figure 4.9).

The Carson Sink area is the regional ground water

discharge for the basin fill alluvial aquifer.

Summary of Existing Studies

Previous hydraulic work in the Talapoosa area con-

sisted of drilling, completion and pump testing of

wells. A complete listing of previous hydrologic

study work is found in “Evaluation of the Baseline

Hydrology and Prediction of Hydrologic Conditions

During Operation and Closure” prepared by Water

Management Consultants, Inc., July 1996. This study

report is part of the BLM Project File and is hereby

incorporated by reference.

Aquifer Properties of the Project Area

Characteristics of the Project Area

The ground water flow system in the proposed pro-

ject area is totally contained within the fractured bed-

rock aquifer and appears to be controlled by faults.

Several major high-angle faults occur within the pro-

posed project site and border the site to the north and

south (Figure 4.3 and Figure 4.10). These faults

appear to act as hydraulic barriers to ground water

flow.

For Churchill Valley ground waters, only average Fe

and Mn concentrations exceed secondary drinking

water standards. However, secondary water standards

are exceeded by maximum measured values of TDS,

Fe and Mn, and equaled by the maximum reported

Cr concentration.

Ground water depths in the area of the proposed pit

are typically between 40 feet and 450 feet below the

ground surface. Depth to ground water in the vicinity

of the plant and maintenance areas is typically 350

feet to 4(X) feet, while depth to ground water in the

vicinity of the northeast waste rock disposal area is

2(X) feet to 3(X) feet below the land surface.

Transmissivities measured in Water Well No. 6,

located south of the central fracture zone of the ore

body, were 3,500 to 3,750 ft^ per day (see v.l Section

5, WMC, 1996). Long-term pumping of Well PW-1

shows that geologic stmctures control the volcanic

bedrock aquifer and thereby control the water supply

within the proposed project area.

Calculated porosities of 0.005 to 0.009 have been

determined from the pump test data. The range was

calculated by dividing the amount of water that was

removed from the volcanic rocks during the period of

pumping (1.42 million cubic feet) by the volume of

rock that was drained (10-15 feet of drawdown over

an area of 15-20 million square feet, or 150-200 mil-

lion cubic feet). Approximately 335 to 450 million

gallons of water are stored in the 500 feet of volcanic

rocks in the area influenced by the proposed water

supply pumping. The volume of water is based on
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results of the pump testing, using a total area of 15-

20 million square feet, an aquifer depth of 500 feet,

and a representative porosity of 0.006 (See v.l. Sec-

tion 5, WMC, 1996).

High-angle faulting and shearing create hydraulic

barriers to flow outside of the ore zone. The ground

water system of the proposed mine area is thus com-

partmentalized.

Ground Water Flow Models

Two ground water flow models were developed. The

first model, a two-dimensional, cross-sectional

ground water flow model, was developed to evaluate

the effect of mining on the ground water levels

downgradient of the mine. The MODFLOW model

was used for this purpose. The second model, con-

sisting of the analytical model TWODAN, was used

to estimate the lateral inflow of water into the pit

after closure. Results and discussion of the models

are fully described in Appendix E.

The MODFLOW modeling results indicate that cer-

tain “open” faults (faults that provide a high-conduc-

tivity path for ground water flow) exert little influ-

ence on water table elevations, except in the imme-

diate vicinity of the pumping well. Closed or barrier

faults exhibit a large influence on ground water flow.

Based on the MODFLOW model, mine development

would have a very small effect on ground water level

in Churchill Valley (less than 0.1 feet of drawdown

would be expected near Silver Springs).

The TWODAN modeling results were used with a

water balance approach to determine the water level

in the pit corresponding to different lateral inflows. A
ground water inflow of 10 gpm was determined to be

the base case, at which a steady-state water level ele-

vation in the pit of 4,843 feet is predicted. The model

predicts that more than 90 percent of the ground

water flowing into the pit originates from the area

north of the pit.

Ground Water Quality

Thirty-five ground water samples were collected and

chemically analyzed, including two from Rock Blind

Spring. Chemical analyses of 1 1 wells and one spring

in Churchill Valley were also available from the U.S.

Geological Survey (USGS). Locations of these

sampling points are shown on Figure 4.11.

Table 4.7 and Table 4.8 compare the average chemi-

cal composition of the ground water from the

Talapoosa ore body and the ground water from

Churchill Valley.

The background ground water from the ore body is

predominantly a sodium-sulfate type water, whereas

ground water in the Churchill Valley is chiefly a cal-

cium-bicarbonate type water of about one-third the

TDS content. The ore body waters are notably higher

in total dissolved solids, sulfate, aluminum, iron,

manganese, arsenic and nickel.

Compliance with Nevada Water Quality Criteria

and Standards

The background or baseline water quality of the bed-

rock aquifer exceeds drinking water standards for

several constituents or properties. Water quality cri-

teria and Nevada drinking water standards are listed

in Appendix G. Considering the drinking water stan-

dards, mean concentrations of TDS, sulfate, anti-

mony, arsenic, cadmium, lead, iron and manganese in

the ground water in the area of the ore body exceed

drinking standards.

Maximum concentrations of arsenic, cadmium,

chromium and lead equal or exceed primary drinking

water standards. Those wells with concentrations of

arsenic, cadmium and lead above maximum con-

taminant levels (MCLs) are listed in Table 4.9.
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WATER USES

Surface water in the area of the proposed project is

used primarily for agricultural irrigation, recreation,

wildlife habitat and sport fishing. These uses are

confined to the Carson River and Lahontan Reser-

voir. Rock Blind Spring is also an important water

source for wildlife.

Ground water uses within Churchill Valley are for

domestic water, municipal water and irrigation. Sev-

eral ground water appropriations have been filed for

mining, milling, water removal and domestic pur-

poses for the proposed Talapoosa project. Appendix

E, Figure E.7, shows the location of water rights in

the project area. A detailed description of the water

uses in the area is included in Appendix E.
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Table 4.7: Statistical Summary of Ground Water Hydrochemistry Data from the Volcanic Bedrock

Within the Project Area

CONSTITUENT UNITS PROJECT AREA GROUND WATER

Minimum Average’ Maximum No. of Samples No. of Detections

Aluminum mg/I <0.5 0.10 0.29 17 14

Antimony mg/I <0.002 0.021 0.079 17 13

Arsenic mg/I <0.05 0.2 1.5 25 19

Barium mg/I <0.005 0.020 0.074 25 13

Beryllium mg/I <0.0002 0.012 0.12 25 10

Bicarbonate mg/I 27 123 347 15 15

Boron mg/I 0.08 0.40 0.72 17 17

Cadmium mg/I <0.0002 0.012 0.12 25 10

Calcium mg/I 5.4 139 390 25 25

Carbonate mg/I 2 7 14 4 4

Chloride mg/I 12.1 41 130 25 25

Chromium mg/I <0.01 NA <0.05 25 12

Copper mg/l <0.01 NA <0.02 25 0

Cyanide (free) mg/I <0.02 NA <0.02 4 0

Cyanide (WAD) mg/l <0.005 NA <0.005 21 0

Elec. Cond. (field) micro

mhos

320 1593 3200 17 17

Fluoride mg/l <0.02 0.37 0.85 25 18

Iron mg/l <0.02 1.18 8.07 25 12

Lead mg/l <0.002 0.015 0.131 25 2

M Alkalinity mg/l 56 224 504 4 4

Averages were calculated for parameters with two or more detections. For calculating averages, detection limits were used

for samples listed as below the detection limit. For locations with multiple samples, the parameters were first averaged for

that location to derive a number to use for the project average.

One detection of chromium at 0.012 mg/I.
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Table 4.7: Statistical Summary of Ground Water Hydrochemistry Data from the Volcanic Bedrock

CONSTITUENT UNITS PROJECT AREA GROUND WATER

Minimum Average^ Maximum No. of Samples No. of Detections

Magnesium mg/I 0.08 53 120 25 25

Manganese mg/I <0.01 1.01 2.61 25 22

Mercury mg/I <0.0002 0.0006 0.0012 25 3

Molybdenum mg/I <0.04 NA <0.5 7 0

Nickel mg/I <0.01 NA <0.04 9 0

Nitrate mg/I <0.02 0.6 7.9 25 11

Nitrite mg/I <0.02 0.02 0.11 17 2

pH - lab SU 6.3 7.22 8.77 25 25

Potassium mg/I 1.7 11 20 25 25

Selenium mg/I <0.001 NA <0.002 25 0

Silver mg/I <0.0005 0.003 0.013 25 5

Sodium mg/I 23 206 640 25 25

Sulfate mg/I 26 776 1780 25 25

TDS mg/I 208 1466 2610 25 25

Thallium mg/I <0.0005 NA <0.001 17 0

Tin mg/I <0.01 NA <0.5 17 1^

Total Alkalinity mg/I 27 115 347 21 21

Vanadium mg/I <0.1 NA <0.1 7 0

Zinc mg/I <0.02 0.18 1.05 25 9

Averages were calculated for parameters with two or more detections. For calculating averages, detection limits were used

for samples listed as below the detection limit. For locations with multiple samples, the parameters were first averaged for

that location to derive a number to use for the project area average.

Maximum detected value for silver; ore sample location had a higher detection limit of 0.025 mg/I.

One detection of tin at 0.03 mg/I.
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Table 4.8: Statistical Summary of Basin Fill Alluvial Ground Water Hydrochemistry

CONSTITUENT UNITS CHURCHILL VALLEY GROUND WATER

Minimum Average’ Maximum No. of Samples No. of Detections

Conductivity field micro mhos NA 613 1 1

TDS field mg/I NA 306 1 1

Temperature °-C 5.5 14 22.5 2 2

pH lab SU 6.6 7.7 8 12 12

Conductivity lab micro mhos NA 650 1 1

Bicarbonate mg/I 109.8 198.2 561.2 11 11

Carbonate mg/I 0 0 0 11 0

Hardness mg/I 108 159 210 2 2

TDS mg/I 193 411 860 12 12

Calcium mg/I 21 53 157 12 12

Magnesium mg/I 1.6 13 23 12 12

Sodium mg/I 15 47 76 12 12

Potassium mg/I 7.5 7.9 8.3 2 2

Silica mg/I NA 73 1 1

Alkalinity, Total mg/I 90 166 460 12 12

Chloride mg/1 7 17 32 12 12

Sulfate mg/1 4.8 94 227 12 12

Nitrate mg/I 0.000 4.5 14 12 12

Nitrite mg/I <0.01 0.46 0.9 2 1

Fluoride mg/I 0.4 0.4 0.4 2 2

Aluminum mg/I Na <0.05 1 0

Iron mg/I 0.00 0.44 2.40 12 12

Manganese mg/I 0.26 0.36 0.45 2 2

Arsenic mg/I 0.008 0.008 0.008 2 2

’ Averages were calculated for parameters with two or more detections. For calculating averages, detection limits were used

for samples listed as below the detection limit. For locations with multiple samples, the parameters were first averaged for

that location to derive a number to use for the project average.
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Table 4.8: Statistical Summary of Basin Fill Alluvial Ground Water Hydrochemistry (continued)

constituent UNITS CHURCHILL VALLEY GROUND WATER

Minimum Average^ Maximum No. of Samples No. of Detections

Boron mg/I NA <0.1 1 0

Barium mg/I 0.02 0.02 0.027 2 1

Cadmium mg/I <0.0002 0.001 0.001 2 1

Chromium mg/I <0.005 0.03 0.05 2 1

Copper mg/I <0.01 0.02 0.02 2 1

Cyanide (WAD) mg/I NA <0.005 1 0

Cyanide (Total) mg/I NA <0.005 1 0

Cyanide (Free) mg/I 0 -

Lead mg/I <0.002 NA <0.01 2 0

Selenium mg/I <0.001 NA <0.001 2 0

Silver mg/I <0.0005 NA <0.001 2 0

Zinc mg/I <0.01 0.9 1.8 2 1

Mercury mg/I NA <0.0005 1 0

Molybdenum mg/I NA <0.5 1 0

Nickel mg/I NA <0.05 1 0

Tin mg/I 0.05 0.05 1 0

Vanadium mg/I NA <0.1 1 0

Thallium mg/I NA <0.003 1 0

Beryllium mg/I NA <0.0002 1 0

Antimony mg/I 0.007 0.007 1 1

Radon mg/I 0.160 0.160 1 1

Lithium mg/I 0.27 0.27 1 1

’ Averages were calculated for parameters with two or more detections. For calculating averages, detection limits were used

for samples listed as below the detection limit. For locations with multiple samples, the parameters were first averaged for

that location to derive a number to use for the project average.
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Table 4.9: Wells Exhibiting Chemical Analytes Equal To or Greater Than Established MCLs for the

State of Nevada Water Quality Standards

WELL ARSENIC (As)

(0.05)

WELL CADMIUM (Cd)

(0.01)

WELL LEAD(Pb)

(0.05)

PE-61 (0.206) PE-61 (0.008) PE-61

PW-1 (0.094) PE-75 (0.02) PE-75

MON-1 (0.26) PE-81 (0.01) PE-81 (0.131)

MON-3 (0.23) PW-1 (0.016) WW-6

MON-4 (1.5) WW-6 (0.008)

Rock Blind Spring (0.077) MON-7 (0.12)
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Amended Analysis:

Environmental Consequences

GEOLOGY AND MINERALS

Direct impacts of the Proposed Action on geologic

and mineral resources would be limited to excavation

and relocation of waste rock and processed ore and

the removal of gold and silver. These direct impacts

would not be mitigated.

Indirect impacts would involve potential discharge of

acidic water and metals from waste disposal areas

and sulfide ore stockpiles. Proposed waste rock man-

agement and monitoring programs would be

expected to adequately detect and mitigate these

potential indirect impacts. Potential instability of

waste disposal areas, heap leach piles and pit slopes

would be mitigated through proper design and con-

struction.

DIRECT AND INDIRECT IMPACTS OF
THE PROPOSED ACTION

Direct impacts would include relocation of approxi-

mately 42 million tons of ore to the leach pad.

Approximately one million ounces of gold and 14

million ounces of silver would be extracted from the

geologic resource.

In order to produce this ore from an open-pit mine,

an additional 90 million tons of waste rock (rock not

containing economic quantities of gold or silver)

would also be mined and placed in waste rock dis-

posal areas.

Indirect impacts of the Proposed Action could arise

from placement of potentially acid-generating mate-

rial in waste rock disposal areas and ore stockpiles.

Rain and snowmelt infiltrating through waste rock

and ore piles could potentially cause an acidic or

metal bearing discharge through contact with these

materials.

Seismicity and Slope Stability

Stability modeling for the waste rock disposal areas,

heap leach pad and mine pit show that the design

slopes would be stable during operations and fol-

lowing reclamation (WESTEC, 1995).

Acid Rock Drainage

The Upper and Lower Bear Creek horizons of the

Lower Kate Peak Formation are acid-forming rock

strata. These two horizons comprise 54 percent of the

waste rock and pit walls. These horizons must be

considered as an important potential source of acid

generation.

Humidity cell test data from these two horizons indi-

cate that aluminum, arsenic, iron, manganese, nickel,

sulfate, thallium and TDS could be produced in

leachate. However, background water quality also

currently exceeds some of these parameters.

Results of the Meteoric Water Mobility Procedure

testing validate the humidity cell testing and indicate

that aluminum, arsenic, cadmium, lead, iron, manga-

nese, sulfate, total dissolved solids and zinc could be

mobilized from waste rock and the pit walls.

Seepage from Reclaimed Waste Disposal Areas

Waste rock material stored in the disposal areas

could be a source for leachate production. The
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chemistry of the waste rock has been discussed in

previous sections.

The Hydrologic Evaluation of Landfill Performance

(HELP) model was used to predict seepage rates

from the waste rock disposal areas. A description of

the model and its inputs can be found in Volumes 1

and 2 of the report titled “Use of the HELP Model to

Predict Seepage from the Reclaimed Waste Rock

Disposal Areas,” WMC, 1996. This report is hereby

adopted as part of the FEIS by reference.

A total of 30 simulations were performed to assess

the sensitivity of input parameters in the model. The

individual soil layers used in the model were con-

stmcted to simulate the actual waste rock disposal

area design. The waste rock disposal areas are

designed so that the upper two to three feet of waste

rock will be compacted with 150-ton loaded haul-

tmck traffic. The HELP model was also mn assum-

ing the disposal area was saturated.

The preferred and most realistic simulation (WMC,
1996, HELP Model Section 6) consisted of a three-

layer soil system for the top of the disposal area, and

a two-layer system for the slopes. An eight-inch-thick

growth medium layer was used for the tops, but not

on the sidewalls because of limited availability of the

growth medium. Because of compaction from the

haul-truck traffic, the middle layer of argillized rock

was modeled as clay with a thickness of 24 inches

(on the sidewalls, the argillized rock [clay] was

modeled as the top layer).

The lower layer beneath the argillized rock (clay)

layer was modeled as volcanic rock. In addition to

the preferred three-layer system, modeling was also

performed using a two-layer system for the top and

one-layer system for the sidewalls, where the argil-

lized rock (clay) layer was removed from both the

slope and top. While this model was not deemed

realistic by WMC, it was performed to evaluate the

sensitivity of the model to input parameters.

The results of the model show that seepage rates of 0

to 0.012 gpm per acre could be expected if the argil-

lized rock (clay) layer was used, and 0.006 to 0.062

gpm per acre if the argillized rock (clay) layer was

not used. Using the largest disposal area of 171 acres

in area, worst case seepage is estimated at 2 gpm
from the entire disposal area site if the argillized rock

(clay) layer is used, and 1 1 gpm from the entire dis-

posal area site if the argillized rock (clay) layer is not

used. Even using the worst case seepage of 1
1
gpm,

it is unlikely the disposal area site will produce a

point-source leachate.

Instead, given the very low average infiltration rate

through the waste rock (0.003 inch/day at the high-

est) the water that infiltrates the waste rock disposal

area would probably infiltrate into the original

ground surface at the interface with the bottom of the

waste disposal area.

Since the upper 200 feet of the native soil and rock in

the area of the southwest waste rock disposal area is

composed of alkaline materials (Tkx, Upper Kate

Peak tuffs and intmsives) (WMC, 1996, Figure 2.4,

Evaluation of Baseline Hydrology), and since the

ground water depth beneath the waste rock disposal

areas is about 150 to 4(X) feet below the ground sur-

face, it is probable that acid drainage, if any, from

beneath the southwest waste rock disposal area

would be neutralized before reaching the ground

water.

The northeast disposal area would be located above

Tka material (Lower Kate Peak lava flows and ash

flow tuffs), which has been shown to be neutral to

acid producing. Acid-base accounting data for the

rock types present under the northeast disposal area

was performed.

The representative rock types were weighted accord-

ing to their occurrence in the area of the disposal area

and the ANPiAGP ratio calculated. The average

ANPrAGP ratio based upon pyritic sulfur is 6.61,

while the average NNP is 6.42 tons CaCO.VKXX) tons

of rock. Therefore, the rocks under northeast disposal

area also have a significant neutralizing capability.

Water depth under the northeast disposal area is

expected to be between 200 and 400 feet.

Given the conservative nature of the model and the

very low infiltration rate, little if any leachate pro-

duction is expected. Little if any percolation of water
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would exist within the disposal areas. Thus, no trans-

port mechanism would exist for mobilization of

metals or acids. The low annual rainfall of the site

and high evapotranspiration rates would not allow

significant seepage rates from the reclaimed waste

rock piles. Neutralizing rocks and soils exist under

the disposal areas.

NO ACTION ALTERNATIVE

The No Action alternative eliminates the proposed

project development and avoids the potential direct

and indirect impacts of the Proposed Action. It also

eliminates the recovery of the precious metal

resource.

POTENTIAL MITIGATION AND
MONITORING OF RESOURCES

Because tests show the unoxidized ore to be poten-

tially acid-producing, waste rock and ore stockpiles

may be sources of acid drainage over the life of the

operation. The Waste Rock Management Plan in

Appendix B of this document would be implemented

as mitigation to this potential impact.

UNAVOIDABLE ADVERSE EFFECTS

No unmitigated residual adverse impacts to the geo-

logic resource would be expected.

WATER QUALITY & QUANTITY

The direct impacts of the Proposed Action on water

resources would be:

• the water supply pumping activity;

• resultant lowering of the water table of the bed-

rock aquifer system in the immediate project

area; and

• formation of a pit lake that would contain min-

eralized waters.

Due to the presence of fault-controlled flow barriers

and low hydraulic conductivities of the volcanic bed-

rock ground water system, the water supply pumping

impacts are expected to occur within close proximity

of the proposed mine. Thus, water supply pumping is

not expected to affect ground water conditions in the

alluvial aquifer in Churchill Valley.

Rock Blind Spring is not expected to be impacted by

water supply pumping.

Pumping of the water from the pit area is not

expected to produce water in excess of that used in

the mining and leaching operation. Although ground

water in the pit area exceeds drinking water stan-

dards for some constituents, all ground water pro-

duced would be used in ore processing, and no dis-

charge of water to the environment would occur.

Surface drainage would be diverted around pits, the

disposal areas and the heap leach pad. Surface water

runoff from these areas can be expected to be

affected by increased sediment load until vegetation

becomes established. Impacts to jurisdictional waters

of the U.S. would involve placement of the south-

west overburden disposal area over portions of two

segments of ephemeral drainages.

Any proposed purchase of processing water is not

anticipated to have any impacts to the potable water

supply in the vicinity of the proposed mine. Water

purchased by TMI for the proposed mine would be

within an existing appropriation. There would be no

net increase to the amount of water appropriated.

A pit lake would be formed in which mineralized

water would accumulate. The water is expected to

exceed drinking water quality standards for certain

chemical parameters. However, surrounding ground

water would not be impacted because the pit would

act as a sink with water flowing toward it.

DIRECT AND INDIRECT IMPACTS OF
THE PROPOSED ACTION

Water supply pumping to allow mining to progress

below the existing ground water levels would result
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in direct impacts on water quantity. The water supply

pumping is expected to decrease the ground water

level from a pre-mining elevation of 5,200 feet to

approximately 4,600 feet. Approximately 335 to 450

million gallons of water would be removed from

ground water storage within the volcanic bedrock

aquifer and used in the mining operation.

Due to the structural boundaries of the ground water

system, the cone of depression created by water

supply pumping is expected to be insignificant out-

side of the pit area. No effects on any existing wells

or water supplies, including those of Churchill

Valley, are expected.

Water quality of the ground water system would not

be impacted by the Proposed Action, since the post-

mining pit would act as a sink with ground water

flow moving towards the pit.

Surface water impacts would involve sediment

loading during spring mn-off and during high-inten-

sity storms. Two ephemeral drainages designated as

jurisdictional waters of the U.S. would be covered by

the southwest overburden disposal area, for which a

Section 404 permit will be required for this action.

Approximately 6,000 feet of ephemeral drainage

would be covered by the disposal area.

The Risk of Contamination of Churchill Valley

Ground Waters

Geologic and hydrogeologic evidence suggests that

historic ground water flow from the Talapoosa site

towards the valley has been severely limited by a

barrier fault or other low-conductivity structure

between the ore body and Churchill Valley. Carbon

14 dating and wells completed downgradient of the

ore zone verify this conclusion.

The creation of the proposed pit lake, which would

become the ground water discharge zone for the

Talapoosa site, would further ensure that any con-

taminated ground water created by the mining opera-

tions would remain on site indefinitely.

No impacts to Churchill Valley ground water are

expected.

Water Budget of the Pit Lake

Water Management Consultants (WMC) has under-

taken modeling to predict the future pit lake water

levels and chemistry. There are three inflow compo-

nents to the final pit (WMC, 1996). These are:

1) Precipitation falling onto the open water surface

within the base of the pit;

2) Runoff due to precipitation falling onto the pit

walls above the open water surface; and

3) Ground water seepage into the final pit.

The relative importance of these inflows would

change as the pit fills after mining. Thus, the amount

of precipitation on the lake surface would increase

from zero as the area of that surface increases, up to

about 6 gallons per minute (gpm) when the water

level has recovered to a steady-state elevation of

4,843 feet. The maximum area of the lake is esti-

mated to be about 14.2 acres. Runoff from pit walls

would decrease as the area of those walls decreases

as the pit lake fills.

Studies by WMC predict the pit wall runoff decreas-

ing from 19 gpm into the empty pit to 17 gpm when

the pit lake level stabilizes. Ground water seepage

into the pit is expected to be fairly constant at 10

gpm, although it could range between 3 and 24 gpm.

Evaporation would increase from zero initially to 33

gpm when steady-state conditions occur. The lake

level would rise very slowly, from 4,680 feet to 4,817

feet in 50 years. The lake would reach near its maxi-

mum surface area in about 200 years. Table 4.10

details the expected pit lake water balance.

Modeling of Pit Lake Chemistry

Section 8.6 of v.l, WMC, 1996 gives a complete

description of the geochemical modeling approach to

predict pit lake chemistry and is adopted by reference

to define the complete modeling approach. Fol-

lowing is a summary of the modeling approach.

The water balance was established first using the

observed and measured results of the long-term

pump test and hydrological modeling explained in

4-46 Talapoosa Mine



Amended Analysis ENVIRONMENTAL CONSEQUENCES: WATER QUALITY & QUANTITY

Sections 6 and 7 of v.l, WMC, 1996. Direct precipi-

tation, ground water inflow and runoff from the pit

walls are the water inputs of the model. Evaporation

is the only output as the pit will act as a ground water

sink. Precipitation onto the pit lake surface contains

little if any of the leachate components of concern

and evaporation only removes solvent water. Thus,

neither of these two water balance components

involves mass flux of any dissolved chemical ana-

lytes of interest and their influence on water chem-

istry is addressed through mass balance.

Prediction for the mnoff from the pit walls was

obtained by applying the expected precipitation to

the proportions of each rock type that will exist in the

final pit wall. The areas of each rock type were

measured from geologic map of the final pit.

Leachate chemistry was derived from weeks 32

through 48 of the latest humidity cell tests.

The hydrochemistry of the ground water inflow was

derived from the ground water sampling and analysis

program defined in Section 5.9 v.l ofWMC, 1996.

Mixing ratios of ground water and pit wall leachate

are derived from their inflow rates. Evaporation acts

as an enrichment factor, concentrating chemical

analytes present in the lake. The PHREEQC model

was used to mix waters and the model MINTEQA2
was used to compute chemical equilibria of the resul-

tant analytes and precipitates.

Pit Lake Chemistry

The lake that would form in the open pit following

mining operations would have a chemistry that

changes with time as the lake fills.

The pit lake is expected to have a surface area of ap-

proximately 14 acres and a water surface elevation of

4,843 feet after steady-state conditions are reached.

The chemistry of the pit lake will be strongly influ-

enced by the balance of the hydrologic system. The

major source of acidity to the lake would be from

mnoff that flows into the pit after interacting with

sulfide-bearing rocks in the pit walls. The high alka-

linity of the ground water inflow (135 mg/1 CaC03 )

would control the pH of the final pit lake. Sufficient

alkalinity and buffering capacity exist to neutralize

any generated acidity. Consequently, modeling shows

that pit waters would not be acidic.

The natural ground water flowing into the pit

exceeds drinking water standards, as described in

Chapter 3 of the DEIS.

Due to the large evaporation component of the lake’s

water budget, some metals and chemicals present in

the natural ground water of the site would be concen-

trated in the lake’s waters. Table 4.11 shows mod-

eling results that predict pit lake chemistry and com-

pares it with baseline values and Nevada drinking

water standards.

The model is based on eight inches of precipitation,

10 gpm of ground water inflow and 45 inches of

evaporation as the base case. Chemical analytes that

are expected to equal or exceed drinking water stan-

dards after 25 years of recoveiy are TDS, antimony,

arsenic, manganese, nickel, sulfate and thallium.

Nickel is projected to exceeded the drinking water

standards, however, two of the three average leachate

analyses exhibit non-detectable values for nickel.

Therefore, in the model, half of the detection limit

has been used. As a result, there is uncertainty, as to

whether nickel will actually exceed the drinking

water standard.

The pit lake is projected to have a pH of 7.45. The

pH of the water in the lake will be controlled by the

alkalinity of the ground water inflow. The results of

the humidity cell testing and the ABA reveal that the

leachate of the Tka will be acid generating and will

have an alkalinity near zero.

Different mixing ratios were analyzed based on

varying precipitation, evaporation and ground water

flow rate to see the effect on pH. In the cases studied,

the pH of the pit lake is projected to be above 7.0 due

to the high alkalinity (135 mg/1) of the ground water

(Refer to Table 8.18, v.l, WMC, 1996).
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Sensitivity of the Model Inputs

Several chemical analytes were found to be below

the detection limit in the pit wall leachates or the

ground water inflow. The base case presented in

Table 4. 1 1 assumes half the detection limit is present

for those analytes that were below the detection limit.

The actual value for these analytes, although

unknown, will range from zero to the detection hmit

value.

In order to bracket the uncertainty associated with

these analytes, a sensitivity analysis was conducted

in which the geochemical model was mn for the base

case using zero and the full-detection limit for ana-

lytes that were below the detection limit. (Tables

8.22 and 8.23 of v.l, of the WMC, 1996, show the

chemical inputs of the ground water used for these

sensitivity runs.)

Table 4.12 and Table 4.13 show the results of this

sensitivity modeling. The modeling is mn through

year 25 after the close of mining. When the maxi-

mum detection limit is used, antimony, arsenic, cad-

mium, chromium, manganese, nickel, sulfate, thal-

lium and TDS are projected to exceed drinking water

standards. When 0 is used for the analytes with non-

detect values, antimony, arsenic, manganese, sulfate,

thallium and TDS are projected to exceed drinking

water standards.

A comparison of these base case sensitivity mns

indicates that cadmium, chromium and nickel exceed

the drinking water standards as a result of the

assigned concentration. It is inconclusive whether

these elements will actually exceed ground water

standards.

Sensitivity mns were also prepared for variations in

the pit water balance. Cases in which six inches of

precipitation and 50 inches of evaporation (dry case),

a wetter case in which 10 inches of precipitation and

40 inches of evaporation, and a high ground water

flow rate (24 gpm) were mn by the geochemical

model. In the drier case antimony, arsenic, manga-

nese, nickel, sulfate, thallium and TDS are projected

to exceed ground water standards. In the wetter case

antimony, arsenic, manganese, nickel, sulfate, thal-

lium and TDS are predicted to exceed drinking water

standards. The high ground water case results in the

best pit lake chemistry, with antimony, arsenic, man-

ganese, sulfate, thallium and TDS exceeding the

drinking water standards. Table 4.14, Table 4.15 and

Table 4.16 show the results of these sensitivity mns.

Table 4.17 shows the results of the analytes that

would exceed drinking water standards under each of

the sensitivity analysis scenarios. Antimony, arsenic,

manganese, sulfate, thallium and TDS are projected

to exceed the drinking water criteria in all of the

sensitivity mns conducted. Chromium, cadmium and

nickel are below the detection limit for at least two of

the four sources of input chemistry (Tka leachate,

Tkx leachate, Tib leachate and ground water inflow).

Thus, the exceedances predicted by the model are

probably the result of the assigned value chosen for

the concentration of each of these analytes. Since the

actual concentration of these elements is unknown,

the prediction that they will exceed the drinking

water standards is questionable.

Impacts to wildlife from the waters of the pit lake are

detailed in the Wildlife and Fisheries Resources sec-

tion of Chapter 4 of the DEIS and Appendix D of

this document.

NO ACTION ALTERNATIVE

Under the No Action Alternative, no dewatering of

the basalt aquifer would occur, and the current

hydrogeologic system would remain undisturbed. No
pit lake would be created.

POTENTIAL MITIGATION AND MONITORING OF
RESOURCES

The State of Nevada has primary responsibility on

water quality issues. Mitigation would be part of the

Nevada Water Pollution Control permit granted to

the proposed project. Monitoring of water as detailed

below would be a key part of the mitigation plan for

water resources.
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Monitoring of the water supply pumping activities

would allow for the detection of potential impacts.

Monitoring activities need to be scheduled on Rock

Blind Spring to detect any potential impacts. Ground

water quality and quantity would be monitored

through a network of seven wells.

Sampling of runoff (should it occur) from the waste

rock disposal areas should be conducted to verify

that metals mobilization and acid rock drainage are

not occurring.

The pit lake in-flow (if available) should be sampled

and analyzed for water quality parameters for a

period of years during and following reclamation.

Monitoring results should be compared to modeling

predictions. Should conditions warrant, actions could

be undertaken to alleviate problems at the time.

Toxicological and risk analysis of the accumulated

pit lake water could be conducted to determine

effects on wildlife. Appropriate measures could be

taken if toxicologic problems are predicted to occur.

These measures could include pumping additional

fresh water and diverting the limited surface runoff to

fill the pit lake above the steady-state level.

Pumping would be initiated at the close of mining if

risks to wildlife were projected. Pumping would be

conducted on a one-time basis to fill the pit above the

steady-state level predicted by modeling. Modeling

would be used to determine the amount of water

required to sufficiently dilute problem constituents

well into the future by offsetting the effects of evapo-

ration over time.

Diversion of surface water into the pit would also

have an additional diluting effect, although not a

large one. The pit would be located near the top of

the watershed with little contributing area. Other

mitigating measures include the exclusion of wildlife

or water treatment.

A case-by-case analysis of the economic feasibility

and impacts of any mitigation plan would need to be

developed prior to implementation.

UNAVOIDABLE ADVERSE EFFECTS

The fmal pit lake elevation is estimated to be 4,843

feet. This is approximately 325 to 450 feet below the

pre-mining water table. Due to low inflow rates and

high evaporation rates, the water levels within the pit

would remain at a level below the original baseline,

creating a water discharge area within the pit. No
impact is expected in the basin fill alluvial aquifer

due to the lowering of the water table in the pit area.

A pit lake would be formed whose hydrochemistry

would exceed some pre-mining baseline conditions

and Nevada drinking water standards for sulfate,

TDS, arsenic, antimony, manganese, nickel and thal-

lium. Exceeding these standards could potentially

affect wildlife that use the pit lake either for habitat

or drinking water (see Appendix D).
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Table 4.1 1 : Chemical Input Data and Results of Final Pit Modeling (Base Case*)

CHEMICAL INPUT DATA mqdeling results
NEVADA

ROCK LAYER UNITS 25 YEAR 100 YEAR
MCL

CONSTITUENT Tka Tkx Tib Influent

(^nd Water

1 II I II (SMCL)

Alkalinity (CaCOa) (mg/I) 0.0^ 3.83 7.60 135.47 24.3 33.6 54.0 68.25

Aluminum (mg/I) 9.5 3.1 0.9 0.1 8.6 0.009 13.8 0.016 (0.05)

Arsenic (mg/I) 0.010 0.004 0.003 0.515 0.402 0.277 0.799 0.595 0.05

Barium (mg/I) 0.05 0.05 0.05 0.01 0.08 0.01 0.13 0.007 2

Cadmium (mg/I) 0.0059 0.0004* 0.0004* 0.0004 0.0049 0.0044 0.010 0.0024 0.005

Calcium (mg/I) 20.8 0.6 1.1 69.2 68.7 67.7 147.7 95.4

Chloride (mg/I) 0.7 0.3 0.9 35.5 27.9 27.9 60.2 60.3 (250)

Iron (mg/I) 1.9 0.6 0.5 0.9 2.4 0.0004 3.9 0.0004 (0.3)

Lead (mg/I) 0.003 0.001* 0.001* 0.011 0.011 0.0001 0.018 0.0003 0.015

Magnesium (mg/I) 28.5 0.5 0.3 31.5 45.5 45.5 98.1 97.9 (150)

Manganese (mg/I) 1.6 0.1 0.1 0.6 1.7 1.7 3.7 1.4 (0.05)

pH (s.u.) 3.50 5.66 6.13 7.37 7.45 7.60 7.81 7.89 (6.5-8.5)

Phosphorous (mg/I) 0.02 0.11 0.21 0.35® 0.37 0.0001 0.59 0.00003

Sulfate (mg/I) 254.6 1.2 2.2 409.4 504.8 505.2 1091.2 1095.1 (250)

* Base Case assumes ground water inflows of 1 0 gpm, precipitation of 8 inches/year, and open water evaporation of 45

inches/year

I MINTEQA2 results before precipitation

II MINTEQA2 results following expected precipitation and adsorption

{ )
Secondary Nevada drinking water standards (SMCL)

+ The actual average alkalinity from the 32-48 week HCT data is 0.71 1 mg/CaCOs, however at a pH of 3.5, the alkalinity

would have to be near zero.

© Values from Tkx analyses from 32-40 week average were used as input parameters for influent ground water chemistry for

these analytes. Water analysis did not include these parameters.

* Indicates values were below detection limit. Half of detection limit was used in base case.

4-52 Talapoosa Mine



Amended Analysis ENVIRONMENTAL CONSEQUENCES: WATER QUALITY & QUANTITY

Table 4.1 1 : Chemical Input Data and Results of Final Pit Modeling (Base Case*) (Continued)

CHEMICAL INPUT DATA MODELING RESULTS
NEVADA

ROCK LAYER UNITS 25 YEAR 100 YEAR
MCL

CONSTITUENT Tka Tkx Tib Influent

Groundwater

1 II I II (SMCL)

Antimony 0.004 0.002 0.001* 0.026 0.024 0.024 0.051 0.051 0.006

Beryllium (aa) 0.0041 0.0004* 0.0004* 0.0001 0.0034 0.0006 0.0057 0.0001 0.004

Bismuth 0.05* 0.05* 0.05* 0.05® 0.11 0.11 0.23 0.23

Chromium 0.05* 0.05* 0.05* 0.02 0.08 0.08 0.18 0.18 0.1

Cobalt 0.11 0.05* 0.05* 0.05® 0.15 0.15 0.32 0.32

Copper 0.06 0.05* 0.05* 0.01* 0.08 0.004 0.13 0.005 1.3

Fluoride 0.3 1.5 0.1* 0.3 1.1 0.99 2.3 2.1 2

Gallium 0.05* 0.05* 0.05* 0.05® 0.11 0.11 0.023 0.23

Log Pco2 -3.00 -3.00 -3.00 -3.00

Mercury (mg/I) 0.00025 0.00025* .00034 .00029 0.00057 0.00057 0.00124 0.00124 0.002

Nickel (mg/I) 0.14 0.02* 0.02* 0.02* 0.13 0.123 0.28 0.26 0.1

Potassium (mg/I) 3.1 1.2 0.5 7.4 8.5 8.5 18.4 18.4

Silver (mg/I) 0.001 0.001* 0.001* 0.001 0.002 0.002 0.005 0.005 (0.1)

Sodium (mg/I) 2.0 4.6 3.1 137.7 109.0 109.0 235.4 234.5

Zinc (mg/I) 1.71 0.05 0.06 0.12 1.39 0.0001 3.23 0.00002 (5)

* Base Case assumes ground water inflows of 1 0 gpm, precipitation of 8 inches/year, and open water evaporation of 45

inches/year

I MINTEQA2 results before precipitation

II MINTEQA2 results following expected precipitation and adsorption

( )
Secondary Nevada drinking water standards (SMCL)

The actual average alkalinity from the 32-48 week HCT data is 0.71 1 mg/CaCOa, however at a pH of 3.5, the alkalinity

would have to be near zero.

® Values from Tkx analyses from 32-40 week average were used as input parameters for influent ground water chemistry for

these analytes. Water analysis did not include these parameters.

* Indicates values were below detection limit. Half of detection limit was used in base case.
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Table 4.1 1 : Chemical Input Data and Results of Final Pit Modeling (Base Case*) (Continued)

CHEMICAL INPUT DATA MODELING RESULTS
NEVADA

ROCK LAYER UNITS 25 YEAR 100 YEAR
MCL

CONSTITUENT Tka Tkx Tib Influent

Ground Water

1 II 1 II (SMCL)

Lanthanium 0.05* 0.05" 0.05" 0.05® 0.11 0.11 0.23 0.23

Lithium 0.11 0.05" 0.05" 0.05® 0.15 0.15 0.32 0.32

Molybdenum 0.18" 0.18" 0.18" 0.25* 0.43 0.43 0.94 0.94

Nitrate (N) 0.06 0.05" 0.08 0.72 0.63 0.63 1.36 1.36 10

Scandium 0.05* 0.05" 0.05" 0.05® 0.11 0.11 0.23 0.23

Selenium 0.0005" 0.0005" 0.0005" 0.0006" 0.0011 0.0011 0.0024 0.0024 0.05

Silicon 4.6 9.3 13.4 18.0® 23.6 23.0 50.6 49.6

Strontium 0.14 0.05" 0.05" 0.05 0.17 0.17 0.37 0.37

Sulfate 254.8 1.2 2.2 409.4 504.8 505.2 1091.2 1095.1 250

TDS 826.3 1730.1 500

Thallium (aa) 0.0044 0.0007 0.0003" 0.0003 0.0038 0.0038 0.0083 0.0083 0.002

Tin 0.4" 0.4" 0.4" 0.1 0.6 0.6 1.3 1.3

Titanium 0.05# 0.05 0.08 0.05® 0.11 0.11 0.24 0.24

Vanadium 0.05" 0.05" 0.05 0.05" 0.11 0.11 0.23 0.23

* Base Case assumes ground water inflows of 10 gpm, precipitation of 8 inches/year, and open water evaporation of 50

inches/year

I MINTEQA2 results before precipitation

II MINTEQA2 results following expected precipitation and adsorption

( )
Secondary Nevada drinking water standards (SMCL)

^ The actual average alkalinity from the 32-48 week HCT data is 0.71 1 mg/CaCOa, however at a pH of 3.5, the alkalinity

would have to be near zero.

© Values from Tkx analyses from 32-40 week average were used as input parameters for influent ground water chemistry for

these analytes. Water analysis did not include these parameters.

* Indicates values were below detection limit. Half of detection limit was used in base case.

4-54 Talapoosa Mine



Amended Analysis ENVIRONMENTAL CONSEQUENCES: WATER QUALITY & QUANTITY

Table 4.12 Chemical Input Data and Results of Final Pit Modeling (Base Case Detection Limit

Equals Maximum Detection Limit)

CHEMICAL INPUT DATA MODELING RESULTS

Tka Tkx Tib Influent

Ground Water

Lake Year 25

Evaporation

Lake Year 25

Sorption

NDEP STDS
9/29/95

CONSTITUENT 1 II

pH (s.u.) 3.50 5.66 6.13 7.37 7.45 7.60

Alkalinity (CaCOa) (mg/I) 0.0 3.8 7.6 135.5 24.4 33.6

Log Pco2 -3.00 -3.00

Aluminum (mg/I) 9.5 3.1 0.9 0.1 8.6 0.009 0.05

Antimony (mg/I) 0.005 0.004 0.004 0.028 0.027 0.027 0.006

Arsenic (mg/I) 0.011 0.005 0.005 0.519 0.407 0.268 0.05

Barium (mg/I) 0.10 0.10 0.10 0.01 0.14 0.01 2

Beryllium (mg/I) 0.0048 0.0014 0.0020 0.0002 0.0047 0.0003 0.004

Bismuth (mg/I) 0.10 0.10 0.10 0.10 0.21 0.21

Cadmium (mg/I) 0.0062 0.0020 0.0020 0.0010 0.0066 0.0054 0.005

Calcium (mg/I) 20.8 0.6 1.1 69.2 68.7 68.1

Chloride (mg/I) 0.7 0.3 0.9 35.5 27.9 27.9 250

Chromium (mg/I) 0.10 0.10 0.10 0.05 0.17 0.17 0.1

Cobalt (mg/I) 0.13 0.10 0.10 0.10 0.23 0.23

Copper (mg/I) 0.10 0.10 0.10 0.02 0.15 0.009 1.3

Fluoride (mg/I) 0.3 1.5 0.10 0.3 1.1 1.03 2

Gallium (mg/I) 0.10 0.10 0.10 0.10 0.21 0.21

Iron (mg/I) 2.0 0.6 0.6 0.9 2.5 0.0004 0.3

Lanthanum (mg/I) 0.10 0.10 0.10 0.10 0.21 0.21

Lead (mg/I) 0.020 0.040 0.040 0.031 0.063 0.0019 0.015

Lithium (mg/I) 0.13 0.10 0.10 0.10 0.23 0.23

Magnesium (mg/I) 28.5 0.5 0.3 31.5 45.4 45.5 125

I MINTEQA2 results before precipitation

II MINTEQA2 results following expected precipitation and adsorption
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Table 4.12 Chemical Input Data and Results of Final Pit Modeling (Base Case Detection Limit

Equals Maximum Detection Limit) (continued)

CHEMICAL INPUT DATA MODELING RESULTS

Tka Tkx Tib Influent

Ground Water

Lake Year 25

Evaporation

Lake Year

25 Sorption

NDEPSTDS
9/29/95

constituent 1 II

Manganese (mg/I) 1.6 0.10 0.1 0.6 1.7 1.7 0.05

Mercury (mg/I) 0.00050 0.00050 0.00055 0.00054 0.00109 0.00109 0.002

Molybdenum (mg/I) 0.50 0.50 0.50 0.51 1.06 1.06

Nickel (mg/I) 0.15 0.04 0.04 0.04 0.17 0.158 0.1

Nitrate (mg/I) 0.10 0.10 0.12 0.75 0.71 0.71 10

Phosphorus (mg/I) 0.02 0.11 0.21 0.12 0.19 0.0001

Potassium (mg/I) 3.1 1.2 0.5 7.4 8.5 8.5

Scandium (mg/I) 0.10 0.10 0.10 0.10 0.21 0.21

Selenium (mg/I) 0.0010 0.0010 0.0010 0.0020 0.0029 0.0029 0.05

Silicon (mg/I) 4.7 9.5 13.4 18.0 23.7 23.1

Silver (mg/I) 0.005 0.005 0.005 0.019 0.021 0.021 0.1

Sodium (mg/I) 2.0 4.6 3.1 137.7 109.0 108.9

Strontium (mg/I) 0.39 0.50 0.50 0.50 0.97 0.97

Sulfate (mg/I) 254.6 1.2 2.2 409.4 505.0 501.3 250

Thallium (mg/I) 0.0048 0.0012 0.0010 0.0030 0.0065 0.0065 0.002

Tin (mg/I) 1.0 1.0 1.0 0.5 1.7 1.7

Titanium (mg/I) 0.10 0.10 0.12 0.10 0.21 0.21

Vanadium (mg/I) 0.10 0.10 0.10 0.10 0.21 0.21

Zinc (mg/I) 1.72 0.10 0.10 0.12 1.43 0.0001 5

TDS (mg/I) 826.5 500

I MINTEQA2 results before precipitation

II MINTEQA2 results following expected precipitation and adsorption
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Table 4.13: Chemical Input Data and Results of Final Pit Modeling (Base Case Detection Limit Equal

To Zero)

CHEMICAL INPUT DATA MQDELING RESULTS

Tka Tkx Tib Influent

Ground Water

Lake Year 25

Evaporation

Lake Year 25

Sorption

NDEP STDS
9/29/95

CONSTITUENT 1 11

pH (s.u.) 3.50 5.66 6.13 7.37 7.46 7.60

Alkalinity (CaCOs) (mg/I) 0.7 3.8 7.6 135.5 24.5 33.6

Log Pco2 -3.00 -3.00

Aluminum (mg/I) 9.5 3.1 0.9 0.1 8.6 0.009 0.05

Antimony (mg/I) 0.003 0.001 0.000 0.026 0.022 0.022 0.006

Arsenic (mg/I) 0.008 0.002 0.001 0.514 0.399 0.280 0.05

Barium (mg/I) 0.00 0.00 0.00 0.01 0.01 0.01 2

Beryllium (mg/l) 0.0039 0.0001 0.0000 0.0001 0.0030 0.0001 0.004

Bismuth (mg/l) 0.00 0.00 0.00 0.00 0.00 0.00

Cadmium (mg/l) 0.0057 0.0000 0.0000 0.0004 0.0045 0.0039 0.005

Calcium (mg/l) 20.8 0.6 1.1 69.2 68.7 68.0

Chloride (mg/l) 0.6 0.3 0.9 35.5 27.8 27.8 250

Chromium (mg/l) 0.00 0.00 0.00 0.001 0.00 0.00 0.1

Cobalt (mg/l) 0.08 0.00 0.00 0.00 0.06 0.06

Copper (mg/l) 0.02 0.00 0.00 0.00 0.015 0.001 1.3

Fluoride (mg/l) 0.2 1.5 0.02 0.2 0.97 0.91 2

Gallium (mg/l) 0.00 0.00 0.00 0.00 0.00 0.00

Iron (mg/l) 1.9 0.6 0.5 0.9 2.4 0.0004 0.3

Lanthanum (mg/l) 0.00 0.00 0.00 0.00 0.00 0.00

Lead (mg/l) 0.003 0.000 0.000 0.011 0.011 0.0001 0.015

Lithium (mg/l) 0.08 0.00 0.00 0.00 0.06 0.06

I MiNTEQA2 results before precipitation

II MINTEQA2 results following expected precipitation and adsorption
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Table 4.13: Chemical Input Data and Results of Final Pit Modeling (Base Case Detection Limit Equal

To Zero) (continued

CHEMICAL INPUT DATA MODEUNG RESULTS

Tka Tkx Tib Influent

Ground Water

Lake Year 25

Evaporation

Lake Year 25

Sorption

NDEP STDS
9/29/95

CONSTITUENT 1 11

Magnesium (mg/I) 28.5 0.5 0.3 31.5 45.4 45.5 150

Manganese (mg/I) 1.6 0.03 0.0 0.6 1.7 1.7 0.05

Mercury (mg/I) 0.00000 0.00000 0.00013 0.00007 0.00008 0.00008 0.002

Molybdenum (mg/I) 0.00 0.00 0.00 0.00 0.00 0.00

Nickel (mg/I) 0.13 0.00 0.00 0.00 0.10 0.089 0.1

Nitrate (mg/I) 0.01 0.00 0.03 0.69 0.54 0.54 10

Phosphorus (mg/I) 0.02 0.11 0.21 0.12 0.19 0.0001

Potassium (mg/I) 3.1 1.2 0.5 7.4 8.5 8.5

Scandium (mg/I) 0.00 0.00 0.00 0.00 0.00 0.00

Selenium (mg/I) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.05

Silicon (mg/I) 4.5 9.0 13.4 18.0 23.4 22.8

Silver (mg/I) 0.0002 0.000 0.000 0.0004 0.000 0.000 0.1

Sodium (mg/I) 2.0 4.6 3.1 137.7 109.0 109.0

Strontium (mg/I) 0.11 0.00 0.00 0.05 0.1 0.120

Sulfate (mg/I) 254.6 1.2 2.2 409.4 505.6 501.4 250

Thallium (mg/I) 0.0042 0.0005 0.0000 0.000004 0.0033 0.0033 0.002

Tin (mg/I) 0.0 0.0 0.0 0.0 0.0 0.0

Titanium (mg/I) 0.00 0.00 0.03 0.00 0.01 0.006

Vanadium (mg/I) 0.00 0.00 0.00 0.00 0.00 0.00

Zinc (mg/I) 1.69 0.00 0.02 0.11 1.34 0.0001 5

TDS (mg/I) 820.5 500

I MINTEQA2 results before precipitation

II MINTEQA2 results following expected precipitation and adsorption
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Table 4.14: Chemical Input Data and Results of Final Pit Modeling (Drier Case)

CHEMICAL INPUT DATA MODEUNG RESULTS

Tka Tkx Tib Influent

Ground Water

Lake Year 25

Evaporation

Lake Year 25

Sorption

NDEP STDS
2/29/95

CONSTITUENT 1 II

pH (s.u.) 3.50 5.66 6.13 7.37 7.81 7.90

Alkalinity (CaCOa) (mg/I) 0.0+ 3.833 7.600 135.472 59.1 67.95

Log Pco2 -3.00 -3.00

Aluminum (mg/I) 9.5 3.1 0.9 0.1 9.3 0.02 0.05

Antimony (mg/I) 0.004 0.002 0.001 0.026 0.032 0.032 0.006

Arsenic (mg/I) 0.010 0.004 0.003 0.515 0.566 0.421 0.05

Barium (mg/I) 0.05 0.05 0.05 0.01 0.08 0.01 2

Beryllium (mg/I) 0.0041 0.0004 0.0004 0.0001 0.0036 0.0001 0.004

Bismuth (mg/I) 0.05 0.05 0.05 0.05* 0.13 0.127

Cadmium (mg/I) 0.0059 0.0004 0.0004 0.0004 0.005 0.0019 0.005

Calcium (mg/I) 20.8 0.6 1.1 69.2 91.9 75.9

Chloride (mg/I) 0.7 0.3 0.9 35.5 39.2 39.3 250

Chromium (mg/I) 0.05 0.05 0.05 0.02 0.09 0.094 0.1

Cobalt (mg/I) 0.11 0.05 0.05 0.05* 0.17 0.174

Copper (mg/I) 0.06 0.05 0.05 0.01 0.09 0.005 1.3

Fluoride (mg/I) 0.3 1.5 0.1 0.3 1.3 1.1 2

Gallium (mg/I) 0.05 0.05 0.05 0.05* 0.13 0.127

Iron (mg/I) 1.9 0.6 0.5 0.9 2.9 0.0003 0.3

Lanthanum (mg/I) 0.05 0.05 0.05 0.05* 0.13 0.127

Lead (mg/I) 0.003 0.001 0.001 0.011 0.015 0.0003 0.015

Lithium (mg/I) 0.11 0.05 0.05 0.05* 0.17 0.174

* Values from old Tkx analyses from the 32-40 week average are input into the ground water chemistry for these analytes.

I MINTEQA2 results before precipitation

II MINTEQA2 results following expected precipitation and adsorption
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Table 4.14: Chemica L Input Data and Results of Final Pit Moe ELiNG (Drier Case) (continued)

CHEMICAL INPUT DATA MODELING RESULTS

Tka Tkx Tib Influent

Ground Water

Lake Year 25

Evaporation

Lake Year 25

Sorption

NDEP STDS
9/29/95

CONSTITUENT 1 II

Magnesium (mg/I) 28.5 0.5 0.3 31.5 57.1 57.1 150

Manganese (mg/I) 1.6 0.1 0.1 0.6 2.0 1.1 0.05

Mercury (mg/I) 0.00025 0.00025 0.00034 0.00029 0.00069 0.00069 0.002

Molybdenum (mg/I) 0.18 0.18 0.18 0.25 0.53 0.531

Nickel (mg/I) 0.14 0.02 0.02 0.02 0.15 0.14 0.1

Nitrate (mg/I) 0.06 0.05 0.08 0.72 0.86 0.86 10

Phosphorus (mg/I) 0.02 0.11 0.21 0.35* 0.49 0.00004

Potassium (mg/I) 3.1 1.2 0.5 7.4 11.1 11.1

Scandium (mg/I) 0.05 0.05 0.05 0.05* 0.13 0.127

Selenium (mg/I) 0.0005 0.0005 0.0005 0.0006 0.0014 0.001 0.05

Silicon (mg/I) 4.6 9.3 13.4 18.0* 30.1 29.4

Silver (mg/I) 0.001 0.001 0.001 0.001 0.003 0.003 0.1

Sodium (mg/I) 2.0 4.6 3.1 137.7 53.09 153.1

Strontium (mg/I) 0.14 0.05 0.05 0.05 0.2 0.198

Sulfate (mg/I) 254.6 1.2 2.2 409.4 649.5 649.3 250

Thallium (mg/I) 0.0044 0.0007 0.0003 0.0003 0.004 0.004 0.002

Tin (mg/I) 0.4 0.4 0.4 0.1 0.69 0.689

Titanium (mg/I) 0.05 0.05 0.08 0.05 0.13 0.133

Vanadium (mg/I) 0.05 0.05 0.05 0.05 0.13 0.127

Zinc (mg/I) 1.71 0.05 0.06 0.12 1.53 0.00003 5

TDS (mg/I) 1089.1 500

* Values from old Tkx analyses from the 32-40 week average are input into the ground water chemistry for these analytes.

I MINTEQA2 results before precipitation

II MINTEQA2 results following expected precipitation and adsorption
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Table 4.15: Chemical Input Data and Results of Final Pit Modeling (Wetter Case)

CHEMICAL INPUT DATA MODELING RESULTS

Tka Tkx Tib Influent

Ground Water

Lake Year 25

Evaporation

Lake Year

25 Sorption

NDEPSTDS
9/29/95

CONSTITUENT 1 II

pH (s.u.) 3.50 5.66 6.13 7.37 6.98 7.10

Alkalinity (CaCOa) (mg/I) 0.0+ 3.833 7.600 135.472 8.10 10.6

Log Pco2 -3.00 -3

Aluminum (mg/I) 9.5 3.1 0.9 0.1 7.5 0.004 0.05

Antimony (mg/I) 0.004 0.002 0.001 0.026 0.017 0.017 0.006

Arsenic (mg/I) 0.010 0.004 0.003 0.515 0.286 0.174 0.05

Barium (mg/I) 0.05 0.05 0.05 0.01 0.06 0.01 2

Beryllium (mg/I) 0.0041 0.0004 0.0004 0.0001 0.0029 0.0009 0.004

Bismuth (mg/I) 0.05 0.05 0.05 0.05* 0.09 0.086

Cadmium (mg/I) 0.0059 0.0004 0.0004 0.0004 0.0043 0.0042 0.005

Calcium (mg/I) 20.8 0.6 1.1 69.2 51.3 50.6

Chloride (mg/I) 0.7 0.3 0.9 35.5 19.9 19.9 250

Chromium (mg/I) 0.05 0.05 0.05 0.02 0.07 0.07 0.1

Cobalt (mg/I) 0.11 0.05 0.05 0.05* 0.12 0.12

Copper (mg/I) 0.06 0.05 0.05 0.01 0.07 0.004 1.3

Fluoride (mg/I) 0.3 1.5 0.1 0.3 0.9 0.08 2

Gallium (mg/I) 0.05 0.05 0.05 0.05* 0.09 0.09

Iron (mg/1) 1.9 0.6 0.5 0.9 2.0 0.001 0.3

Lanthanum (mg/I) 0.05 0.05 0.05 0.05* 0.09 0.09

Lead (mg/I) 0.003 0.001 0.001 0.011 0.008 0.0001 0.015

Lithium (mg/I) 0.11 0.05 0.05 0.05* 0.12 0.12

Values from old Tkx analyses from the 32-40 week average are input into the ground water chemistry for these analytes.

The actual average alkalinity from the 32-48 humidity cell data is 0.71 1 mg/I CaCOa, however, at a pH of 3.5 the expected

alkalinity is 0.0.

MINTEQA2 results before precipitation

MINTEQA2 results following expected precipitation and adsorption
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ENVIRONMENTAL CONSEQUENCES: WATER QUALITY & QUANTITY Chapter 4

Table 4.1 5: Chemica Input Data and Results of Final Pit Modeling (Wetter Case) (continued)

CHEMICAL INPUT DATA MODELING RESULTS

Tka Tkx Tib Influent

Ground Water

Lake Year 25

Evaporation

Lake Year 25

Sorption

NDEPSTDS
9/29/95

CONSTITUENT 1 II

Magnesium (mg/I) 28.5 0.5 0.3 31.5 35.8 35.7 150

Manganese (mg/I) 1.6 0.1 0.1 0.6 1.4 1.4 0.05

Mercury (mg/I) 0.00025 0.00025 0.00034 0.00029 0.00047 0.00047 0.002

Molybdenum (mg/I) 0.18 0.18 0.18 0.25 0.35 0.35

Nickel (mg/I) 0.14 0.02 0.02 0.02 0.11 0.11 0.1

Nitrate (mg/I) 0.06 0.05 0.08 0.72 0.46 0.46 10

Phosphorus (mg/I) 0.02 0.11 0.21 0.35* 0.28 0.001

Potassium (mg/I) 3.1 1.2 0.5 7.4 6.5 6.5

Scandium (mg/I) 0.05 0.05 0.05 0.05* 0.09 0.09

Selenium (mg/I) 0.0005 0.0005 0.0005 0.0006 0.0009 0.0009 0.05

Silicon (mg/I) 4.6 9.3 13.4 18.0* 18.3 17.8

Silver (mg/I) 0.001 0.001 0.001 0.001 0.002 0.002 0.1

Sodium (mg/I) 2.0 4.6 3.1 137.7 77.8 77.9

Strontium (mg/I) 0.14 0.05 0.05 0.05 0.14 0.14

Sulfate (mg/I) 254.6 1.2 2.2 409.4 390.2 390.0 250

Thallium (mg/I) 0.0044 0.0007 0.0003 0.0003 0.003 0.003 0.002

Tin (mg/I) 0.4 0.4 0.4 0.1 0.5 0.5

Titanium (mg/I) 0.05 0.05 0.08 0.05 0.09 0.09

Vanadium (mg/I) 0.05 0.05 0.05 0.05 0.09 0.09

Zinc (mg/I) 1.71 0.05 0.06 0.12 1.20 0.001 5

TDS (mg/I) 614.0 500

* Values from old Tkx analyses from the 32-40 week average are input into the ground water chemistry for these analytes.

The actual average alkalinity from the 32-48 humidity cell data is 0.71 1 mg/I CaCOs, however, at a pH of 3.5 the expected

alkalinity is 0.0.

I MINTEQA2 results before precipitation

II MINTEQA2 results following expected precipitation and adsorption
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Table 4.1 6: Chemical INPUT Data and Results of Final Pit Modeling (High Ground Water Flow)

CONSTITUENT

chemical input data MODEUNG RESULTS

Tka Tkx Tib lAcrt

QomdW^
Lake Year 25

Evaporation

Lake Year 25

Sorption

NDEPSTDS
9/29/95

1 II

pH (s.u.) 3.50 5.66 6.13 7.37 8.01 8.04

Alkalinity (CaCOs) (mg/I) 0.0+ 3.833 7.600 135.472 87.8 93.6

Log Pco2 3.1 -3.00 -3.00

Aluminum (mg/I) 9.5 0.002 0.9 0.1 4.8 0.022 0.05

Antimony (mg/I) 0.004 0.004 0.001 0.026 0.029 0.029 0.006

Arsenic (mg/I) 0.010.010 0.05 0.003 0.515 0.535 0.445 0.05

Barium (mg/I) 0.05 0.0004 0.05 0.01 0.05 0.01 2

Beryllium (mg/I) 0.0041 0.05 0.0004 0.0001 0.0019 0.00002 0.004

Bismuth (mg/I) 0.05 0.0004 0.05 0.05* 0.09 0.089

Cadmium (mg/I) 0.0059 0.6 0.0004 0.0004 0.0029 0.0028 0.005

Calcium (mg/I) 20.8 0.3 1.1 69.2 80.0 36.7

Chloride (mg/I) 0.7 0.05 0.9 35.5 37.0 36.9 250

Chromium (mg/I) 0.05 0.05 0.05 0.02 0.06 0.06 0.1

Cobalt (mg/I) 0.11 0.05 0.05 0.05* 0.11 0.11

Copper (mg/I) 0.06 1.5 0.05 0.01 0.05 0.004 1.3

Fluoride (mg/I) 0.3 0.05 0.1 0.3 0.8 0.66 2

Gallium (mg/I) 0.05 0.6 0.05 0.05* 0.09 0.09

Iron (mg/I) 1.9 0.05 0.5 0.9 1.9 0.0003 0.3

Lanthanum (mg/I) 0.05 0.001 0.05 0.05* 0.09 0.09

Lead (mg/I) 0.003 0.05 0.001 0.011 0.013 0.0003 0.015

Lithium (mg/l) 0.11 0.5 0.05 0.05* 0.11 0.11

Values from old Tkx analyses from the 32-40 week average are input into the ground water chemistry for these analytes.

The actual average alkalinity from the 32-48 humidity cell data is 0.71 1 mg/I CaCOs, however, at a pH of 3.5 the expected

alkalinity is 0.0.

MINTEQA2 results before precipitation

MINTEQA2 results following expected precipitation and adsorption

I

II
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Table 4.1 6: Chemica Input Data and Results of Final Pit Modeung (High Ground Water Flow) (continued)

CHEMICAL INPUT DATA MODELING RESULTS

Tka Tkx Tib Influent

Ground Water

Lake Year 25

Evaporation

Lake Year 25

Sorption

NDEP STDS
9/29/95

CONSTITUENT 1 II

Magnesium (mg/I) 28.5 0.1 0.3 31.5 44.2 44.2 150

Manganese (mg/I) 1.6 0.00025 0.1 0.6 1.3 0.6 0.05

Mercury (mg/I) 0.00025 0.18 0.00034 0.00029 0.00049 0.00049 0.002

Molybdenum (mg/I) 0.18 0.02 0.18 0.25 0.39 0.39

Nickel (mg/I) 0.14 0.05 0.02 0.02 0.08 0.08 0.1

Nitrate (mg/I) 0.06 0.11 0.08 0.72 0.79 0.79 10

Phosphorus (mg/I) 0.02 1.2 0.21 0.35* 0.42 0.0001

Potassium (mg/I) 3.1 0.05 0.5 7.4 9.2 9.2

Scandium (mg/I) 0.05 0.0005 0.05 0.05* 0.09 0.09

Selenium (mg/I) 0.0005 9.3 0.0005 0.0006 0.0010 0.0010 0.05

Silicon (mg/I) 4.6 0.001 13.4 18.0* 24.0 23.6

Silver (mg/I) 0.001 4.6 0.001 0.001 0.002 0.002 0.1

Sodium (mg/I) 2.0 0.05 3.1 137.7 144.1 144.15

Strontium (mg/I) 0.14 1.2 0.05 0.05 0.13 0.13

Sulfate (mg/I) 254.6 0.0007 2.2 409.4 526.7 526.4 250

Thallium (mg/I) 0.0044 0.4 0.0003 0.0003 0.002 0.002 0.002

Tin (mg/I) 0.4 0.05 0.4 0.1 0.4 0.40

Titanium (mg/I) 0.05 0.05 0.08 0.05 0.09 0.09

Vanadium (mg/I) 0.05 0.05 0.05 0.05 0.09 0.09

Zinc (mg/I) 1.71 0.06 0.12 0.84 0.00003 5

TDS (mg/I) 919.1 500

* Values from old Tkx analyses from the 32-40 week average are input into the ground water chemistry for these analytes.

+ The actual average alkalinity from the 32-48 humidity cell data is 0.71 1 mg/I CaCOa, however, at a pH of 3.5 the expected

alkalinity is 0.0.

I MINTEQA2 results before precipitation

II MINTEQA2 results following expected precipitation and adsorption
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Table 4.17: Summary of Elements Exceeding NDEP MCL and SMCL Standards (Standards as of

9/29/95) WITH Varying Sensitivity Parameters

CASES BASE year 25 BASE
YEAR 100

WET CASE
YEAR 25

DRY CASE
YEAR 25

HIGH GROUND
WATER
YEAR 25

ASSIGNED

DETECTION

LIMITS

Max.

Detection

Limit

1/2

Detection

Limit

Zero

1/2

Detection

Limit

1/2

Detection

Limit

1/2

Detection

Limit

1/2

Detection

Limit

ELEMENTS Antimony Antimony Antimony Antimony Antimony Antimony Antimony

Arsenic Arsenic Arsenic Arsenic Arsenic Arsenic Arsenic

Cadmium Manganese Manganese Chromium Manganese Fluoride Manganese

Chromium Nickel Sulfate Fluoride Nickel Manganese Sulfate

Manganese Sulfate Thallium Manganese Sulfate Nickel Thallium

Nickel Thallium TDS Nickel Thallium Sulfate TDS

Sulfate TDS Sulfate TDS Thallium

Thallium Thallium TDS

TDS TDS
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CHAPTER 5

Comments and Responses

This chapter includes copies of all public comments received in response to the Talapoosa Project DEIS. The

BLM’s responses to substantive comments are provided adjacent to the reproduced comment letters. A total of

18 letters were received in response to the DEIS.
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ĈD

« 500 O
CD ‘3
Ci.:3

ITi -O

~ i

.11

li
a> tlw o

^ 5
u-^

£
00

E
X
o
Cl
O.

o

o —

CD 0 3
‘kl
q> 0. 0X

to
q^

CD q> to

£ X
on 2

eao

c
c
0

3
0

•o
Cl ^
^ 13NO

f>Q DO CO

SI

CL

E
o
CJ

X
u
IE

o

c
3
o
E—: CD

CD ^x t)
c c
a>W D

D
Su-
£

CJ X
o CD
u.

flj

CD

5P_

o Xc^F
00

.

*CD

1 I
Si

GO

d
z
0)
CO

« u

£ T3

CD
0^

CL

00

- ^
;5

“O
o
E

^ CJ

CL O
Z X
Z o
a> ^
00 _
C3 C
flj w
> c/i

CD X «
1) W 3
•5 >> £

flj eg
00 rt
c —

3 3

S ^

2 ^
a>W CO
^ CD

qj u
Oq) qj u

X !^ •£ £

“O X
£ ^
—
3
JJ
CD
CJ

to
CD

u qj“ X

c

qj flJ

X ^
^ r-H s

O

O
CJ
CD

u

u
o

4>
c

qj •

£ ^
C U)

o
£ E
qj O
E
q> q>

CD

O. o
-O =
c —
ra —
00 ^
C in

E S
E «
ao 15
C to

g3 CL
*13

a.
^

CJ qj
CD _c

qj DO
iS 3
2 o

<u £

O ^ = X
c
o

oo
S.£
>> re

O o
O' o
o

>.p— X' o
t«. qj

c
to
C
0

L.'

to p
3s

-- q> 02
to
qj

X X
0 ^
u. ^

00
c

E k. CL £ X
qj Cl 0

0.
X < ^ £

X CD

o to

O gb. o.
-V to

to o
qj ^
& ii

CD

-II
£ I o

c S
« S

•3 — qj

S «« £
O Ou £
o XUL .M qiO "O

c ^ “
O

qj to E
g Si qj

Cl X —
qj X E

^
re

£^ CD

3 -
-OO OO 1)

? t= C
- "C 4J

« 4> >
CD X *•>
q> w- “O
£ 3^ X .i2

*CD T3 t^-
to X <*-0^0
CL ^ C
CO ^ pa S _
qj CJ CD

• & *=*

"O ^
^ ^ x>
.2 q^ q>

II 3

3 ^ qj
O •£ X

O -O Xo w X
1_ 3
£ gCD ^

X ^
CD qi

X 3X CD

O q>

q> •£

to qjX X
.§ "3

^ C -x
to C
3 O
CO
CJ
q> u
03 X

3
O CJ
> q>^ in

^
-E

C
3 O

i
CD 'C
*0 £>
q> CD

^ re

re «
to CD

"O CD•— to

i o
£ CL
Cl .2

oX q>

tow CD

q> >
‘o' V
5.^
o 2

cCO .3O
CL q>

II
q^ dX c

c ^
1 ^
re -g

B S
" Z

>
2 «
u c
c £— XX ^
00 qi

X >
q> q^
2: CJ
CD q>

I! q> 'g

^ 2 ^
to Cf- >c£30

to —

•

2 CD o
3 qj

*-

^ CD q^? to

c: CD >
p to c
.2 o o
o to
CD — O
CL "O —
£ q^ 'oox®
CJ P q;

CD •nX ——
' 3
X O
CL ^
q^ toX CD^ qj
'*• £O CD

to *3

S s
£ o
re a.

E •-

0
<i: £

CO

1 ^
o q>

o 2
to

CD O

= Co 0
CJ

E X c
c _O Xu
CD
q>

E >N

X
CD
qj

CD i5 rtt
to 3 2o X CL
CL CD2 X q>
T3 S >^ CD

rec S S
•3 5 -o

CD 2

CD
C
o

*0
CO

qj
“O

q>

c
q>
q>X

c
CD

C
qj

£
q;
00
CD
c
CD

2

6 2 £
k. CD^ C '>

D CD qj^ qj ~
c« £ Id
to ^^22

on *0
rr qj

U UJ «
E UX CJ
00 C X
3 ^

” oMl .2
-* CD

ii
k.0

CDX
C

d qj
00 c

0
X
X
c

‘0
CD

CD

q> k.
CL
CL 2 E
<

“cD *CD

on ’X 'X
C c

F q> q^
rPUm 0 0
c CL CL

q^ qa
“O X to
qj 00 2 CL
3 0

“O k.
CJ
c c

CDX
CL

X
to c

0 CD

TD toc k>
CD 0> CJX CD
C CL
0 0 E
CD

E
c

“O 0

a 0
to
X
q>0 k.

CL CL

• c 'U XJ
Li 4 ‘H O) d 0 X ^4 d a iJ
0 'D M Ll 0 u 3 CA £ c d

t4-l a X AJ c^ ui 'O d d Ll d 0 3 d 3 d X
0 AJ 10 3 0 ^ c AJ JiT d >> X kA XJ d u AJ

>. rH 0 •H •H 0 3 0 (A X CA T? 1 0 rH CO d •H d X •H 0
o> « « 3 X X d 0 -^ d 0 C d TJ 0 Ll rH X P d X aJ U4 JJ 1 44 d

•H C'•H d CA X 3 J-> 3 0 aM L 0 d d 0 & X aJ •H XJ 0 X3
u •H AJ •

'

TJ 0) e- d X d •H £ 0 4-1 3 3 rH AJ XJ d AJ 44 c u •H 3
c Wl c 4 d C AJ 1r4 1 N CA 4J 3 X AJ 3 d d CA CA »H »H Ll 0 0 C7I 0 0 c r4
(0 0 0)

.

X 0 d *0 o»-^ •H 0 d T? AJ CA •H •H d X3 3 u « iJ •H •H CO d 0 u
(0 AJ AJ u TJ •H Li c- • •H c X « TJ d CA d > > 3 d 0 X3 0 ^4 >. CA •H •H c
4) 0 0 V E 3 Li Jk: 0 -H d H d j«: c tkj c d cn CA 3 C kA d C AJ a 44 AJ H
u c a u AJ 'd*TJ CA d 0 d »-H Va V 0 u 3 d 0 •H 3 u Ll >>•H 3 d •H 0 •H XJ AJ 0 U
o 0 c d d i-> 0 *0 L* d •«4 0 0 £ c 0 tAA > aJ O) kA •H Ll d c •rA 3 XJ
c E o> 4> 4) 0 0 d Li >. C 3 Ll cc X CA c d •H d d o» c d AJ 0 d 0 c kA ^4

c aJ £ 4) •M *0 £ d d d CA 0 d d d 3 X5 Ll X) X X c •H aJ d X3 •H AJ 0 AJ 3
Jj 0 (A 4j X aJ D)*H X c (A d E d u rH AJ X & C d d AJ •H AJ d kA d c AJ d -H CA 0
0 C L< ID 1 d Oi C u •H X 5 AJ TJ d a d d d > •H CA XJ iJ d £ iJ £ •H d X AJ c X
c « AJ 3 a'o u d C -H ^ d (A AJ CA C Ll £ T) u «AJ d CA d kA ^4 kA AJ d 0 CA

lA £ •w •H AJ £ d X >» X CA d d d «4-l > 0 •H -H 3 d Ll d a -H d CA AJ rH u
*0 « 4) 3 V AJ N d •H -H AJ . aJ a* CA 0 AJ CA IJ 0 3 d c £ 44 X •H rH 0 0 CO
•-H TJ 4) aJ 0 AJ C'•H ^4 U 0 d TJ Ll X c c aJ CA 'O CA kA 3 ^4 c 4) 3 c AJ •H CA CA CO IH
3 4) X <0 4) X d d rH d a d c c d 0 AJ d d E c d Li d d d d D>XJ •r4 X 44 •H d CO
0 M aJ< X (A •H AJ d c a-<^ d d z X ^A 3 0 d to u d *H a ij > o> 1 AJ u c d Cl.

5 0 Li u 0 U d CA CA d TJ 0 AJ o. 0 *0 •H XJ u 0 d 1 XJ d d d •r4 •H kA (A ^4
a c a'o a a AJ Ot •H AJ d c aj u c Ll AJ CA £ Ll kA X X3 XJ •H X u X X d cn d r4 XJ

C M 4> 0 d 0 3 • >»L> j l-l 3 c d d c d d 0 CA a aJ ^4 •H u AJ 3 u 3 d X c X d c
0 •H > u 3 V4 O) d T) X c d c 0 CA z 0 Ll u d ••-1 X •H 0 u d X3 0 AJ •H •H 3 d
•H TD •«-! a 0 Li a c C -H 0 d d X AJ 0 U-l Ll AJ AJ u c CA X d 44 d CA 3 c kA
iJ 0 ax: 41 a •f* u -<-< 0 o» CA T? AJ d 0 •rA M AJ d iJ (A 44 0 kA 4> cnXJ rH c 0 CA c
<0 (A to (A AJ d N va d X AJ AJ d 3 d d 5 d d 3 a CO X5 d u CA d d •«4 aJ C d d •H CA d d
u d •H d 3 3 X d 0 AJ *0 — X X & c d X •H d kA X c 0 d •H kA (A cn d rH
4) c TJ E c X d —<» 0 TD U AJ d aJ AJ o* d N AJ £ AJ X AJ 0 AJ u AJ 0 d XJ CA a
c o» (d C d d *JX X U CA c X d d AJ *0 c T? •H CO d AJ X3 d •H -H d 0 ax a
4) U c d c» 0 LJ AJ 0 CA 3 AJ C C d CO d •H Ll a>; X d ^4 X AJ 'O XJ Ll AJ CA >1 £ z
D> 0 « c c XJ u Ll d 0 • d > d t4 d d £ 0 u X d 3 AJ kA d c d •H d ^4 3 0
u *0 4) •H •H 3 d X 0 3 £ *4-1 CA d CA E d u 5s u AJ 3 0 0 aJ X 0 0 c •H C XJ XJ X rH XJ

TJ (0 aJ d M d £ 4J Ll d c d D> ••H d X d <—

A

d 0 *0 kA d aJ 3 (0 a cn d d u d 3
41 4) •H •H Ji^ c 0 CA aj d 3 aJ d D> U d d d cn >» d •H to cn c M kA d

0 U lA AJ u 10 3 d a CA X •»-l c d d -H c & Ll d . H-l XJ >: AJ AJ CA IH 1 cn 0 E d X d
<D cn lA C d 0 XJ AJ E d aj >> CA •H c 2 'D d aJ d d X CA CA •H c 0 d c d u X3 -H 0 0 c AJ X

Id lA 4> u V4 C U *0 CA 3 3 d d d c C 3 XJ X aJ XJ aj AJ d 0 aJ d X3 0 -H CA kA kA d 6-
• 3 E •H (0 aJ d 0 d d 'O >, d d Ll aJ Z d 'O d d 0 0 -H c kA (A u 0 d «44 Di C
U X CA 3 4> •H X 3 d X AJ c *0 d r-H c C c X d >; •H XJ d d XJ d -H
4) 4; 4) AJ 4) 4) AJ u d H d X d H TJ 'D>C0 a d » AJ d •H AJ E X3 u kA 44 C X JJ >. X
> X X z CA •H EE D>X L» 'O E *0 c M m XJ d X d •H 0 d m •H d E- d d CA ^4 U"» aJ kA

4) AJ u CA d NLI •H 'D C aJ d a d d U z r-» HD AJ E •H kA X m c X X d kA n H d
5 « d W 3 %4 •H d -H TJ AJ E TJ 0 Va Cjl. G 1 d u XJ XJ c 4-1 XJ AJ 1 OJX3 3 d 1 3 >
0 in 4) 3 a1 0 c d 0 ^-A d 0 c TT AJ d d c d C C iH d d D) -H d XJ XJ a 0X K Li c c CA &1 CA -'O £ AJ d 0 U 0 £ 0 d 5 u rH d E 0 0 3 X X C (A AJ d 1-4 rH 4-1 0 0

0 0 d c C .X c 3 C *-1 •H o> •H X d t: a d •H (J 0 AJ 3 •H d •H 3 3 0 kA 0
C MJ •H •w •H 4-1 u d 'O •H X 'O CA AJ c AJ AJ d a *—

1

c £ AJ U AJ X rH a. d 3 X 0 0 a a 0 XJ
0 4) AJ a, o» AJ M 0 c •H d •H rH d X d d •H d d 0 CA d 4) XJ AJ •H 3 X AJ —

r

u c
0 Li <d 4) d U AD AJ — >. AJ AJ N c u 0 CA c *H N AJ N C c CA •H CA CA C XJ d

4) (A 4) Li AJ X Li d d 01^ c AJ d c •rA •rA to 0 O) 3 a-^ C •H •<4 to to d CA CA JiJ d d to cnU X 4> c 4) d AJ X c ^ «—

A

0 c Ll d Li D> »H c d kA XJ d Ll E X M AJ 0 u CA E AJ M c d
C CA AJ C 4> rH C 4J Ll AJ -H d d •l-l d d u d 'O C U d •H X 0 0 d d d C U 3 d a 0 a d u CO -H CA
4> ta 4) £ d d d (A 0 AJ -H •H CA £ c •H AJ d •<-i 0 X AJ •H AJ aJ AJ a.

AJ d ^4 Q AJ X Ll £ u 3 a AJ d
E « o> 0) CA 011 CA d a,

CA d u AJ 3 d d 4-1 u 'O TD d XJ D> u CA U AJ d •H AJ 3 c kA d X
4) Li *0 o>1 0 1 0 3 £ d kA C c r“H CJi o> •H d 3 Ll d TD Va r-4 0 u d d d d d •H d AJ XJ c d XJ d AJ d kA

3 TJ d aTj a *H AJ d d d u d P Ll d X »-4 d 3 i—i 0 kA AJ X kA XJ u X CA ^4 d AJ £ (A X d aa1 U 3 c CA CA d d C (A AJ c c 3 G1 d u 01 3 c 0 0 •H d e* d d fr* C 3 AJ CA d £ c c £
E 0 0 (J 5 -H u •H X d AJ d CA 0 0 0 •^ X c d 0 d X d kA X d X 0 a 0 0 X d X 0 0 d 3
•H 0 U d E 73 d 4J X CA Di d a u E c to 0 •M Ll I 3 D1 CA o» a. u X 1 u AJ CO 1 0 3 d 3 u u 1 D»XJ

c
CO o_ o

Oi



o oo

1' -̂ o
E z

eS
C4)

c

.SP •

•— t

E

O)
x:

3
CL

c
o

(/)

c
o
CJ

C3
4^

CQ

•D u
O) 4^

3 Q
.E w.

c °
O -o

o
O) y

Z <U

0)
</>
^

c
O

S s.® p
oc E

£
£
o

w U
—. o
CO
oo 4>O c/)

CL C
X o
Pn *0 ^^ ^ to
C r- 4J

O. ®
<L)

CL to 4.)

< p: OO
CO

[d ^ "S
uj
“

a> c oJ= CO c
CL
0)w
CO

.Z1 o
E 4>

:s 'iJ —
2 M u=p CO •—
CO c X)
O CO W
:5 S I
c ^
o u
CL O
3 ce: “g

*0 ^ CO^ ^
^ S
"O
aj T3 'J

• i: !> Ic
E .2 =
cr > c:u 1) r3

u
n.

a.
-j
UJ
X

n irt

O -J
•z: U
2 X

a>u t-
4>

2 fS
CL4> — 4>

“ !e
“ E

W> ~
to CO 2“ CO 3 P
^ i;
CO 3
_ O
o x:

J.o
£
o E

o

*a
B
3
£

o
o

C c<0

C '5
CO ^
4> X5

£
aJ CO

0 "O

1
CO C
-D O
w ^
2 V

^ 3

p: CO

^ A
CO ^^ 4>

C >
CO O^ —— o
C "2

§ E
CO
b. O
3^ .Xc
.£ oi

a> 4>

CO

£^ O — ’ c

c 3
o u
•— o
CO o
•^lE

•e I

5 =
O ^

CO

3

a> ^b*
O 4>

£ S
lA 8

O .2
s i S ;! .2
W5 “ -C w

1) _ C3

?
O u
1— j:

6 oz E
o

'“

c .2

2 ™
Q- i:
« r=® ^X £

<uo
o
E
ClJ
UU
X

!•!
' 3« O

O
<N

~
C3

—

I

L-

T3 O
O C
E E

= 22
.2 = ^
E ^
<~ . c
-§ U L-
^ o

u p u
c = E

c 2 'u =
E -c j=
o « — o
£ u ,

fc -s ^

E .2 .2

« e’1 1£ £ ^ ^

x:

13

o

c
o
£

-o
a>

CL
X
4>

O
CL
CO
>
4>

T3
C
CO

c
o— ^
CO "o

O. to

a> 4/
u. w.
CL CO

^o o

3
'

5.

'5
4^

CO w
c
3
o
£
CO

^2

315
•^iwoS
'MlSSfe'

.93 1.58

o>

CO
1.64

GO

o
CM

od

Ip;
go

GO
tT 2.51 5.07 2.6 1.24 12.90

W COo Oo GO CO

w
January

February

March

November December

TotalS

1

CO

i
c
o CO

CO
2
3

'o
4Jw

CL
£
o

w
b.
o
Cl.

O
Cl
(/5

O

c
C. o CO o
£

4JX >
4J

4J

c/5 CO

3 4J CO

£ c X Q.

*><
73 73 4J

‘G
4>

CO 4J X b.

£ CO a> o.

4J
3 u

X oX c/5 0) c c
CO

Sv
>%

o
X

w
CO
b. X

.SP

c
o
X
CO

o
CO

c
o b«

CO
44
Urn

a> ‘X c/5 CO
b. CO 4J Xw

o c CO
CO

Q. CO oc CO > k. Xo >
4J

c £ CO

CO
4J

o
CO BX

*5

o
’G 'q.

JS2
o
b«

4> *ow 4) CJ CO 4J
Q. 4J >
73

U
il>

b.
o. CO

CO
CO

4>
4)

’? b^
4JX
r“

CO

O
X a. C

4JX
4> 4J E
c/5 X 4J o
O o

4> c
W
b«

c
4> Q ‘E.

c X 73 *G o
o
CO

o
07X

C
CO

CO

4>
b.
Cl

B
w
ou

Cl c 3
CO o C •— or
> £ CO X
4>

c/5

C
CO
CL

c
o c

o
to

o
CO
bM

CO
4>
b.
CO

x>
3£
>
CO

b.

3
CO

c
3
o
£
CO

4>

3
>>

-o
4>

4>
X)

2 CO

3
o O
£

to
CO
b.

CO
4)
Um
CO U

E
CO
O "3
CL CO
CO X
'B
4J >

CO
CO 4)
CO X
D
sXX c

Cm 0
O *x

CL
0
CO

O Cl

4JX
£
0
CJ

CO b.

X 4J
>

B
4>

CO 03
C

— b/
c

0 VP

i sX
73
c 73

4)
4J

COC OJ

z CO

0
c X
CO
CO .2?

4>
•X X

o '

c

Oi
c
-rl Li C C ® U

r T
u U 0
pc ® rH

0.
n3
U •

the
ribe

il LP to
The

lay

CM
0 X

C44

C -H ® ® ®
73 0 u-i 0 Ll <0 2 — ® X - u 0 u ® - u 0 X X X 3
3 Cbl 0 C H CO K ® X.Q to 4) CO CO D4X N 1 u -«H « JJ

rH XJ XJ -H bJ •M C ® ® CO ® a XI 4) c •H rH C * Ll b4 73 40 ® 4X1

0 ^ 0 « to XJ X X CO ^ C X E XJ •O <w -H 4) to ® ® ^ 0 C to 4X1 rH > X 0
c ® c C Ll PC Ll 73 ® ^ C «*H 4J 44 ® XJ 3 CO 0 0 "D jC > XJ ® 0 <0 0 3 1 XJ

•H X -H ® -H C u -H -n u c Ll X 0 0 JJ 0 3 f- ® 40 c*o •rl 0 ®
u CO 73 CL 3 3 ^ 10 ^ 0 xJ J2 44 xJ cbi £ iJ C <-1 rH Ll 0 0 ^ 73X C U u 0

. 44 ® Ll > n ® 0 XJ 7 E C 40 0 U 0 Ji^ la 0 U 0 Oi O E <0 C u 0 ® 0 c
CD *0 1-4 0 0 CO CX Ll 40 fO ® X X-H

Ll U73 xJ X
40 *0 U ® k4 C • -rl Ll •rl 3 -H bJ X 4X1 44

a c 40 *0 a « u D> ® ^ ® OX «3«-l b4-H >,XJ4IH.-.CL ® to xJ c xJ Ll

£ 40 £ C £ Ll ® 40 ^ xJ Ll 3 <A 0: XJ ® ® U xJ Ll 0 ^ «-3 C - 0 0 40 ® ® ®
CO -H 3 XJ %l 44 a CL 0 ® 3 73 D5 0 Z> anD ® *-H 43 « U-H S c E U XJ « 3 4X1

73 ' ® 0. 73 OCX £ XJ 0 C ® 3 ® ' a 0 .H ^ > a ® Ll X E rH ® U -H c bJ rH 4*1

U XJ £ U a XJ ® 'IH 3 4) bJ 0 • XJ rH E ® 0 -H XJ ® i-H ® to 44 4X1 0 Ll 4J -H
® ® 40 3 ® ® 40 XJ XJ t«TJ 0 £40 C E • XJ CO 40 CO 73 XJ C CO C ® ® 40 u •H XJ -H 0 0 >73

*-> O &
u o

*0
O TJ <0

c
c « o
o c

0)

b> CO E
o « C
2^2
U «) o
CO X *0
C iJ
o o
u**-t iJ
o

C *0 to

o >« « a
xJ 0) E

*-« -H 3 3
rH *0

« ^ 0)

u o X «
® « X
'O ® *0 J-*

® S 3 'I-I

^ ® O O
o a ^
£ m

73 u C
>ig « o

X
<S CO
Li CO «3
® a»

T3 C Li
•H i2 0) ^
to U XJ (0

c -H -«-4 a»ox t4X
U XJ O XJ

®

x«
XJ XJ

Li

O
a

•O XJ X > w c
fi XJ ft) o ®
5 ex

o EX • ?
O U O O < XJ
V4*^Li*^ •X'O. *0

Li «M X ® U % X
C> O 3 r-4 Li

xJ ® ® Q. <0

tt x> o» c e 2
«) ® «3 C
3 e C XT?

CO ® C
® ® la ® ®X *0 Li CO Li
XJ 3 73 ^ O^ 3 Ui
'-i o *0 a 40

O ® -H 3
Li U & • Li

c a ® -w V X
o > ®
•H O Li Li -H b.
XJ XJ O 3 XJ
« 'i-i O U C
E ® O ®
«3 xJ «-l O
#-* 40 « 4X4

O 3“H
« CfxJ
Li ® C

TJ ® 3
•O 40 XJ
® O XJ
CO ® Ck^OX ®
Di ® ex-H
0 O X XJ
Li XJ XJ 3 ^ 4
a O O Li

Li ® C C XJ
® < O CO r-i

X ® CJ ^-H
H X'O *0 'xi

a ® c c
1 « Li < 3

iJ C CO £
>iQ

3 ® 04 a o
Q xJ C E O

•H “ 3 ® 73^ *0 Li 18

3 PC
tf 'XJ *«H O
® O TJ

O xJ

>» e 40

S 5 ^

® J CO

£ 10
®

'O.il

S|
Li ^

r-l 2 4-»

® oEa^
3 > ®

40 XJ
V ® «XJ .W X

03 XJ
C o w
“ 3

CO

® Li

3
O 3 »S ®OJX

0) 0«H £ XJ

C O ^ •
® O »X4

f. 0)

Li

•O o O
V m E
XJ ^ U
« ®
Li 3 X
3 O XJ
xJ ^ Li

« ® 3
<0 X h.

CO X 2 O ^
®
XJ . •

fl 73 Li
jJ 41) 0)

CO xJ^ O 40

-1X3
O O
40 Li U
«X4 X*^

Li
•0 10 0
•-* < Q>

3 xJ

O ®
3 • eo
CO C ®
X-H 73

§
73 3
^ »—

I

73 ® O

XJ O
3 ®XX O >

40 4Q Lj

U ® O ®

O
e
o
Li

X
O
iJ

X
(0

u

® CO

X-H
XJ E
«XJ CD

O -H

X ® 73
O U ®
XJ < *-4

’*-* 40

® Li ®X 3 m
XJ CO •

® o
Li X
O (0

'xi Id CO

®
CO X c
C XJ
O-H U
•H 3*
xJ X
lO xJ
V CO-HO®®
u-i X xJ X
•H O 40 XJ

U C 3 >
O -H CT'H
X ® O
W 73

(N 40 X
® O
73 O
3 XJ

U CD
C •H
•H

c
o

U 40 Li

0 2®
T-i C
O 73 ®
Li ® O
0* e

•H C
10 lO IH
CO ^
O V
O ® •

Xo:--
o m^ ® cv
«0 X cr\

9-* xJ w

C cu
O X
-H U .

XJ X
O
P ®
rHX
40 XJ

>
® C

Li

J O
A Li CD • 3 P S

; M 'M X*H

e
> O CO

XJ Li x>
Li H-i C
O 40 *H
X ® J-* ® -H
o D»*H X o
Li 10 3 XJ CO

X w --

® O C C
X ® O-H •

xJ CO O >t
U «
O 'H
Li U
Li •

®

U 73
O O

C CO CD U
40 40 40

-4 ® e ^
Cu ^ O X

•O XJ xJ

O U C
3 -H O
O 73 E
•rH o ®
> Li 04
® X «
Li C
O 40

CO xJ X
40

X *H Li

® ®
< 73 XJ
X O <0

W X 2

XJ O
C
Id c
u o

to X
Li

O 73
XJ C
® «3

CO

U
U >^-H
lO XJ XJ
X-H CO

O-H
Id Li

X ®
40 XJ
O O

Id

® *0 Li

n ^ ®
® X

tO-H o
XJ M-1

^ O *H
r-l O - -H
•H U-l >» O
0»'l-l XJ CO

Ll 40 -H
lO o •H

o o ®
O X Ll 73

) X S O O

O 40

Ll
CO o to ^
CO 'H 3 E
® O E

>1 Ll cv

O U O -H -H X XJ®£3 C0ExJ40-h
XJ *0 J-> C O
40®CLiOhXO40O>iO*ho
Ll xJ O X ® ®
X X ^ to CO XOCUCOU®»(0
Vi -h -H -r^ -H CO O
X *H X ® o c ®
X73 3 73 3 X X
lO ® 40 ® xJ Ll

® tH 3
73 «H
O •

U xJ w ^
X -e C0C0*O4073r^

3 - U 40 Ll ^ SO
3 40 0X0

o»
73 « 40 m O
® Ll ® V
H 7J
-H « ® S^ ^ Ll « ®
r-4 O ® «H N
•H O 73 O -H
Dt Ll -H CO

Ll CO n
40 ® C -H oNO H
-H o c o

• to O-H
0) ® -H XJ

Ll I X LJ Ll

O Ll O 40

'XtxJLl40-H «H®XJCX
HOiO t0»H®*OO
c ®
0»^
HO)... .

CO CO xJ XJ X £

V4 rH C XJ 40

® 3 c «
X O 40 -H CO

{-iS 0 73 40

s
40

o

04 J-’

® ® 40 c
73 Ll to

® 04
;® X c I

X XJ-H
XJ CO 40

XJ D
XJ 3 xJ
40 X 3X • O
XJ - SX •

X ®
CO XJ «H •

® X O 3
XJ 4) Ui O
40 73 to 04 O to

O -H xJ «i-i

•H X 40 C 73
•o xj >: -H -H c
C -H u Ll C
•H 3 o X ®

CO

®
Ll

o
u

XJ
40 •H

Ll

XJ CO

Ll ® ®
O CO X
X ® xJ
® ®
Vi Ll 41-1 -H
U O

U C

D»
O C
•H O
o

82O .

O
£S O

® Ll

XJ xJ
C C

Ll xJ 04 ®
73 Id U xJ <-i 4X1

S N Ll C U
X-H 44 O 73

•H X O ^ ®
® rH Id >X -H XJ S P -H
H 04 a 40 XJ Ll

Ll XrH u ®
I 40 3 O <0 73

X
® >: 40

Ll

4) ..

^ X L)

4> xJ ®
*0 to •

O xJ ^ ®
E P £73
X U O

cu
X

O X CO

Ll £- 04
X O
X «H
® •

C xJ 04
c c
® -H

CO XJ Ll

® -

04
ei •

®X

\o

04 -r-

lO

e-

o
xJ

o>
' 40

£

_ -M
U U VO C
3C ® O

CO O
. o
E o

XJ O •

o o
c ^
•H ^ 10 CO

O -H Ll

®
O • 73

a; Li

CO u o
o
u

Xi^
u ® ..

O XJ X
Lt to XJ

lO

® 3 S
xJ ^

04 to 'O ®
C ® ®
•H 3
73
Ll ®OX
U XJ

0
< Ll

O
1 'M

®
®
Ll

‘.rjg

»H X
-H O
04 Ll

L4 X
® X
• ®





c
oo
•o
c
cs

o
o.
o

C 03 W Q.

O

CM

O.

T3

jO

3
O

w
CO

s
CL
c/)

CO
a>

!5
ow
O
E
o
;o
*>

o

CO ^
—
- o

o ±:

^ 5o
<-> X
CO CL

E
3 w

C
o ~ E -5

4)
o. o P

3 o
X X
c/3 J

>
c

O 00 D- . 43

? 4i
4)

CO
4i ;a

(A c
CO

4-F b.
C/d CO

‘C
COX 0-

CO
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of

the

two
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pits.
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following
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CHAPTER 6

Consultation and Coordination

LIST OF AGENCIES, GROUPS
AND PERSONS TO WHOM
COPIES OF FEIS WERE SENT
This chapter includes a list of additional groups and

persons to receive a copy of the FEIS based on

response to the DEIS. The additional names are:

Federal

• U.S. Documents Department (KW), The

Libraries, Fort Collins, CO
• U.S. EPA (Jeanne Geselbracht)

U.S. Interior Department, WO 320, Washington

D.C.

Groups /Individuals

• Cristofer Christie

• Cortez Gold Mines (A1 Reuter)

• EMA (Julie Twiss)

• Environmental Leadership (Patty Moen)

• Duane W. Garrabrant

• Mackey School of Mines, Department of Mining

Engineering (Pierre Moussant-Jones)

• Nevada Mining Assoc., Reno, NV
• Nevada Outdoor Recreation Association, Charlie

Watson

• Parson, Bailey, and Latimir (Michael

Malmquist)

• Riverside Technology (Judy Small)

• Charlene Toomer

Final EIS 6-1
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Monitoring & Mitigation Plan

MONITORING AND
MITIGATION PLAN
All practical means to avoid or minimize environ-

mental harm from the Preferred Alternative have

been adopted. The operation will be monitored under

the inspection and enforcement procedures according

to 43 Code of Federal Regulations 3809. This would

require periodic compliance exams by the Bureau of

Land Management during construction and quarterly

mine plan compliance exams by the Bureau of Land

Management during operation of the project.

The operator would have a quality assurance/quality

control program established for the construction of

the process facilities as outlined in the State of

Nevada Water Pollution Control permit. The final

reports will be submitted to the Bureau of Land

Management after construction is completed.

WATER RESOURCES

Monitoring

TMI would collect hydrologic information on a peri-

odic basis as part of its ongoing monitoring program.

The hydrologic monitoring would be performed to

maintain a ground water chemistry database and

report any changing conditions in water levels and

quality. The State of Nevada has primary responsi-

bility on water quality issues and has established

specific monitoring requirements described in the

Nevada Water Pollution Control permit.

Pit de-watering would also be monitored and com-

pared to the predictive model.

Monitoring of water supply pumping activities would

allow detection of potential impacts. Rock Blind

Spring and private wells in Section 15 will be moni-

tored quarterly. Ground water quality and quantity

would be monitored through a network of five wells.

A system of five groundwater wells will be installed

with three wells downgradient and cross-gradient

from the heap leach pad, and one well downgradient

from each of the waste rock disposal areas.

The pit lake in-flow and leachate from the pit walls

(if any) would be sampled and analyzed for water

quality parameters during and following reclamation.

Monitoring results would be compared with mod-

eling predictions. If conditions warrant, actions

would be taken to mitigate for any pit lake water

quality problems in accordance with state law.

Under Nevada law, post-closure monitoring is

required to demonstrate that the existing and pro-

posed facilities do not have the potential to degrade

waters of the state. In addition, Nevada law prohibits

the creation of pit lakes that have the potential to

degrade waters of the state or the potential to

adversely affect human health or terrestrial and avian

life (Nevada Administrative Code 445.2435). As a

result, pit lake water quality monitoring will be

required by the Nevada Division of Environmental

Protection as part of post-closure monitoring

requirements to demonstrate that the pit lake would

not have the potential to adversely affect human

health or terrestrial and avian life.

Mitigation

Impacts to Rock Blind Spring are not expected.

However, should impacts to the spring result an

alternate water source will be developed. See Wild-

life section on p. A-4

Sedimentation basins will be installed downstream of

the dumps and all runoff diverted to the basins. The

sediment basins will trap sediment produced from

the dumps until they are revegetated and stabilized.

Additional specific mitigation actions for water

resources will be developed, if needed, in accordance

with state law.

Final EIS A-1



Appendix A

ACID ROCK DRAINAGE

Monitoring

Routine sampling and monitoring of waste rock

removed from the open pits would be conducted on a

quarterly basis. Quarterly testing would include static

acid-base accounting and meteoric water mobility

tests. The results of the evaluations would be used to

refme waste management practices during mining of

the proposed Talapoosa project.

The results of the water quality testing would con-

tinue to be submitted to the Nevada Division of Envi-

ronmental Protection on a quarterly basis. Charac-

terization data collected over the year would also be

compared to the existing water quality database for

the mine in an annual report to the Nevada Division

of Environmental Protection.

Mitigation

TMI will implement the Waste Rock Management

Plan described in Appendix B. Additional mitigation

measures would be developed if the monitoring pro-

gram identifies an acid rock drainage problem.

PIT LAKE WATER QUANTITY AND
QUALITY

Monitoring

TMI will install ground water monitoring wells to

monitor the quality of ground water adjacent to the

main pit. These monitoring wells will be completed

to measure the effects of the water, which is pre-

dicted to flow through the pit lake on adjacent

ground water. At a minimum, one well will be

installed upgradient of the main pit, and two wells

will be installed downgradient of the main pit. Actual

location of these wells will be determined in con-

junction with the NDEP and BLM according to

NAC445A.440. The monitoring wells will be

installed if necessary. Once the pits begin filling with

ground water, pit lake water quality samples will be

collected, and water levels will be recorded.

Monitoring wells and the pit lake will be sampled at

a frequency to be determined in conjunction with

NDEP and BLM, and the samples will be analyzed

for the parameters listed in Table 1.

Table 1 : Taupoosa Project Water Quality

Parameter List*

Alkalinity (as CaCOa) Lead

Bicarbonate Magnesium

Total Manganese

Aluminum Mercury

Antimony Nitrate

Arsenic pH (±0.1 units)

Barium Potassium

Beryllium Selenium

Boron Silver

Cadmium Sodium

Calcium Sulfate

Chloride Thallium

Chromium Total Dissolved Solids

Copper Zinc

Iron Fluoride

‘all parameters analyzed on a dissolved basis

A-2 Taupoosa Mine



Monitoring & Mitigation Pun

A system of five ground water monitoring wells will

be installed to determine if unpredicted effects from

the waste rock disposal areas and heap leach pad

exist.

Monitoring reports will be submitted to NDEP and

BLM. Monitoring will continue until such time as

NDEP and BLM determine that sufficient data has

been collected according to NAC445A.446.

Mitigation

TMI will conduct pit lake geochemical modeling

every five years during the mine life and at the end of

the mine life. These modeling efforts would use

kinetic test data provided by actual wall rock samples

from the open pit mines. Following mine closure, pit

lake geochemical modeling will be conducted as

determined by BLM and Nevada Division of Envi-

ronmental Protection (NDEP), but no more fre-

quently than every five years. Should refined predic-

tions in the future show a strong possibility of vio-

lating NAC445A.429, TMI will evaluate and pro-

pose mitigation measures.

RECLAMATION

Monitoring

TMI will monitor and maintain all berms and signs

on a regular basis to ensure public safety until rec-

lamation is completed and the bond is released. TMI
will monitor surface erosion on an annual basis.

Revegetation monitoring will be conducted annually

and will be coordinated with the appropriate regula-

tory agencies.

Mitigation

Erosion control stmctures will be maintained on an

as-needed basis. Appropriate measures will be taken

to mitigate any erosion problems, as needed.

NOISE AND LIGHTS

Monitoring

TMI will develop a monitoring program for noise

and vibrations with the closest residents and will

work with the residents to minimize impacts as much

as possible.

Mitigation

All equipment will be maintained in good operating

condition with appropriate mufflers tightly and cor-

rectly installed.

TMI will explore the use of an automatic reverse-

activated strobe light on vehicles in lieu of audible

reverse or backup alarms at night if a conflict with

the private land owners use of their property devel-

ops.

TMI will plan blasting activities during the day or

during periods when atmospheric conditions are

unstable. The afternoon winds from the west should

dissipate much of the noise if blasting is done during

the windy part of the day.

SOILS

Mitigation

Long-term impacts on soils will be lessened by

proper reseeding and reclamation, including the fol-

lowing:

1) Scarify soils or rip compacted areas to alleviate

soil compaction.

2) Reseed, scarify and mulch reclaimed areas and

stockpiles to minimize soil erosion.

3) Growth medium would be selectively placed on

sideslopes and tops of reclaimed disposal areas

and heap leach areas, where feasible.

Final EIS A-3



Appendix A

WILDLIFE

Mitigation

Mitigation measures for impacts to wildlife will

include the following:

1) Install five guzzlers outside the project area for

birds and other small wildlife. Specific locations

would be determined by BLM and NDOW
Wildlife Biologists.

2) Install a solar well at Blind Rock Spring if moni-

toring indicates a loss in water level.

3) Avoid burrowing owls habitats during construc-

tion and operations. If burrowing owl sites are

disturbed, TMI will construct artificial burrows

at a 2: 1 ratio in accordance with BLM standards.

4) To mitigate for the loss of Townsend’s Big-eared

Bat habitats, bat gate suitable alternative sites at

a 1 : 1 ratio.

VISUAL QUALITY

Mitigation

The project generally meets the objectives of a Class

rV visual area. However, to minimize impacts when

viewed from U.S. 50, the slope gradients for the

southwest disposal area will be rounded to reduce

angular appearance.

PALEONTOLOGICAL RESOURCES

Monitoring

TMI would monitor for paleontological resources in

the Coal Valley unit. If no paleontological resources

are noted during this initial stage, it is probable that

this portion is devoid of fossils, and no further moni-

toring will be required.

Mitigation

If paleontological resources are found during con-

struction, TMI would immediately stop work and

notify the appropriate BLM Official.

CULTURAL RESOURCES

Mitigation

If any new cultural sites are found during constrac-

tion that were not identified during the original cul-

tural surveys, construction will cease immediately

and the BLM Archaeologist will be notified.

A-4 Talapoosa Mine
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Waste Rock Management Plan

WASTE ROCK
MANAGEMENT PLAN

Waste Rock Monitoring

During the course of construction and operation of

the Talapoosa Mining Inc.’s (TMI’s) proposed

Talapoosa Mine, the waste rock piles will be moni-

tored continuously for runoff or leachate. If mnoff or

leachate are observed, quarterly sampling and analy-

sis of the liquids will be conducted. The analysis will

consist of the following:

1) Testing the pH of the runoff will be performed to

determine if acid generation is occurring.

2) Collecting and analyzing random samples of

dumped rock will be conducted quarterly to

determine acid-generating and acid-neutralizing

potentials.

This monitoring will be done continuously during

construction of the disposal areas so that measures

can be taken as the disposal area is constmcted to

prevent problem materials from exposure to meteoric

waters. If monitoring during disposal area construc-

tion indicates that significant acid-generating mate-

rial is encountered, the following waste rock man-

agement plan will be implemented for problem areas.

The monitoring plan is specifically described below.

In accordance with NAC 445A.398, a program must

be developed and implemented for characterizing

spent process materials as they are generated. TMI
proposes to conduct routine sampling and monitoring

of waste rock removed from the open pit mine and

placed in the waste rock disposal areas on a quarterly

basis.

The quarterly sampling will consist of the following

steps:

1 ) One five-gallon bucket of each waste rock type

generated during the quarter will be collected.

2) Where more than one million tons of a particular

waste rock type is produced during the quarter.

one five-gallon sample of material will be col-

lected for each one million tons.

3) Material will be classified based on lithology.

4) Approximate sample location, date and time of

sampling, material type, and reference informa-

tion will be recorded during each sampling

event.

5) The total quantity of each type of material mined

during the quarter and placed into the waste rock

disposal areas will be recorded.

6) Test results will be evaluated as the disposal area

is constructed so that the mitigation measures

identified below may be employed as the dis-

posal area is being built.

Quarterly testing will consist of static acid-base

accounting and meteoric water mobility tests. Static

acid-base accounting data will be reviewed using

Nevada Division of Environmental Protection’s

(NDEFs) waste rock evaluation procedures set forth

in the NDEP guidance, dated September 14, 1990. If

a sample demonstrates a net acid generation potential

(per NDEFs criteria), the procedures requiring

kinetic testing will be followed.

Quarterly characterization data will be combined

with initial testing results and re-evaluated, as appro-

priate. The results of the evaluation will be used to

refine and direct waste management practices during

disposal area construction and develop final closure

plans. Should monitoring during construction indi-

cate potential acid generation problems, one of the

methods described below will be implemented.

In addition to characterizing waste rock materials as

they are generated, TMI will monitor the waste rock

disposal areas for leachate generation. Although

leachate is not anticipated, should it be identified

draining from either one of the disposal areas, sam-

ples will be collected and analyzed for comparison to

Nevada water quality parameters. Additional waste

management procedures may be implemented based

on the water chemistry results.

Final EIS B-1



Appendix B

Waste Rock Management Plan

The primary objective of a waste rock management

plan is to prevent acid-forming materials from

degrading the waters of the State. This will be

accomplished with one or more of the following

methods, used alone or in combination:

1) Selective handling and isolation of acid-forming

waste rock.

2) Capping, contouring or drainage control to

reduce infiltration.

3) Blending and diluting acid-generating materials

with acid-neutralizing materials.

Several selective handling methods will be used to

isolate acid-forming materials from continuous expo-

sure to air and water. The selective handling tech-

nique to be used in a given area will depend on:

1 ) the geochemical character of the mined material;

2) the volume of material that is characterized as

acid-forming;

3) the availability of fine-textured materials;

4) disposal area sequencing and pit phasing;

5) mining methods; and

6) other factors.

If acid-generating rock constitutes a significant por-

tion of the disposal area material, the disposal area

will be situated and designed to reduce infiltration to

the extent possible.

B-2 Talapoosa Mine
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CHAPTER 445A

WATER POLLUTION CONTROL

445A.144 Standards for toxic materials applicable to designated waters. Except as

otherwise provided in this section, the following standards for toxic materials are applicable to

the waters specified in NAC 445A.123 to 445A.127, inclusive, and NAC 445A.145 to 445A.225,

inclusive. If the standards are exceeded at a site and are not economically controllable, the

commission will review and adjust the standards for the site.

Municipal or Watering

Chemical Domestic Supply
(/^g/i)

Aquatic Life

(/^g/i)

Irrigation

(/^g/i)

of Lr
(Mg/i)

Antimony 146“ - - -

Arsenic 50" - 100' 200"

Arsenic (HI) - - - -

1-hour average - 342“* - -

96-hour average - 180“* - -

Barium 2,000'’ - - -

Beryllium 0“ - 100' -

hardness s75 mg/1 - - - -

hardness i=75 mg/1 - - - -

Boron - - 750“ 5,000"

Cadmium 5" - 10’' 50"

1-hour average - 0.85exp{ 1.128 In(H)-3.828]“* - -

96-hour average - 0. 85exp{0.7852In(h)-3 .490}“* - -

Chromium (total) 100" - 100" 1,000"

Chromium (VI) - - - -

1-hour average - 15“* - -

96-hour average - 10“* - -

Chromium (IE) - - - -

1-hour average - 0.85exp{0.8190 In(H)-l-3.688}“'i -

96-hour average - 0.85exp{0.8190 In(H)-(- 1.561 }“•>t -

Copper - - 200" 500"

1-hour average - 0.85exp{0.9422 In(H)- 1.464}“* - -

96-hour average - 0.85exp{0.8545 In(H)-1.465}“* - -

Cyanide 200“ - - -

1-hour average - 22“ - -

96-hour average - 5.2“ - -

Fluoride - - 1,000" 2,000"

Iron - 1,000“ 5,000" -

Lead 50“" - 5,000" 100"

1-hour average - 0.50exp{ 1.273 In(H)- 1.460}“ * - -

96-hour average - 0.25exp{ 1.273 In(H)-t.705}“ * - -

Manganese - - 200" -

Mercury 2" - - 10"

1-hour average - 2.0“* - -

96-hour average - 0.012“ - -

Molybdenum - 19“ - -

Nickel 13.4“ - 200" -

1-hour average - 0.85exp{0.8460 In(H)-t-3.3612} •.g -

Chapter 445A
Water Pollution Control 445A-

1



Municipal or

Chemical Domestic Supply

WD
96-hour average -

Selenium 50"

1-hour average -

96-hour average -

Silver -

Sulfide

undissociated hydrogen

sulfide -

Thallium 13*

Zinc -

1-hour average -

96-hour average -

Acrolein 320*

Aldrin 0*

Chlordane 0*

24-hour average -

2,4-D lOO*"

DDT & metabolites 0*

24-hour average -

Demeton -

Dieldrin 0*

24-hour average -

Endosulfan 75*

24-hour average -

Endrin 0.2"

24-hour average -

Guthion -

Heptachlor -

24-hour average -

Lindane 4"

24-hour average -

Malathion -

Methoxychlor 100*"

Mirex 0“

Parathion -

1-hour average -

96-hour average -

Silvex 10*"

(2.4.5-TP)

Toxaphene 5"

1-hour average -

%-hour average -

Benzene 5"

Monochlorobenzene 488*

m-dichlorobenzene 400*

o-dichlorobenzene 400*

p-dichlorobenzene 75"

Ethylbenzene 1,400*

Nitrobenzene 19,800*

1 .2 dichloroethane 5"

1.1.1 -trichloroethane (TCA) 200"

Bis(2-chloroisopropyl) ether 34.7*

Chloroethylene 2"

(vinyl chloride)

Aquatic Life Irrigation

(Mg/l) (Aig/l)

0.85exp{0.8460 In(H)+ 1.1645}**

20"

20*

5.0*

0.85exp{ 1 .72 In(H)-6.52}**

2*

2 ,000
"

0.85exp{0.8473 In(H) +0.8604}**

0.85exp{0.8473 In(H) +0.7614}**

3*

2.4*

0.0043*

1 . 1
*

0 .0010*

0 . 1
*

2.5*

0.0019*

0 .22*

0.056*

0.18*

0.0023*

0 .01
*

0.52*

0.0038*

2 .0*

0.080*

0 . 1
*

0.03*

0 .001 “

0.065*

0.013*

0.73*

0 .0002*

Watering

of Livestock

(Mg/l)

50"

25,000"
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Chemical

Municipal or

Domestic Supply Aquatic Life Irrigation

Watering

of Livestock
(/^g/i) (/^g/i) (/^g/i)

1 . l-dichloroethylene 7" - . -

Trichloroethylene (TCE) 5” - - -

Hexachlorocyclopentadiene 206" - - -

Isophorone 5,200“ - - -

Trihalomethanes (total)^ lOO” - - -

Tetrachloromethane 5" - - -

(carbon tetrachloride)

Phenol 3.500“ - - -

2 ,4-dichlorophenol 3,090“ - - -

Pentachlorophenol 1,010“ - - -

1-hour average - exp{ 1.005 (pH)-4.830}“ - -

96-hour average - exp{ 1.005 (pH)-5.290}“ - -

Dinitrophenols 70“ - - -

4,6-dinitro-2-methylphenol 13.4“ - - -

Dibutyl phthalate 34,000“ - - -

Diethyl phthalate 350,000“ - - -

Dimethyl phthalate 313,000“ - - -

Di-2-ethylhexyl phthalate 15,000“ - - -

Polychlorinated biphenyls

(PCBs) 0“ - - -

24-hour average - 0.014“ - -

Fluoranthene 42“ - - -

(polynuclear aromatic hydrocarbon)

Dichloropropenes 87“

Toluene 14,300“ - - -

Footnotes and References:

(1) Single concentration limits and 24-hour average concentration limits must not be

exceeded. One-hour average and 96-hour average concentration limits may be

exceeded only once every 3 years. See reference a.

(2) Hardness (H) is expressed as mg/1 CaCOj.

(3) If a criterion is less than the detection limit of a method that is acceptable to the

division, laboratory results which show that the substance was not detected will be

deemed to show compliance with the standard unless other information indicates that

the substance may be present.

(4) If a standard does not exist for each designated beneficial use, a person who plans to

discharge waste must demonstrate that no adverse effect will occur to a designated

beneficial use. If the discharge of a substance will lower the quality of the water, a

person who plans to discharge waste must meet the requirements of NRS 445A.565.

(5) The standards for metals are expressed as total recoverable, unless otherwise noted.

Chapter 445A
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a. U.S. Environmental Protection Agency, Pub. No. EPA 440/5-86-001, Quality

Criteria for Water (Gold Book) (1986).

b. Federal Maximum Contaminant Level (MCL), 40 C.F.R. §§ 141.11, 141.12,

141.61 and 141.62 (1992).

c. U.S. Environmental Protection Agency, Pub. No. EPA 440/9-76-023, Quality

Criteria for Water (Red Book) (1976).

d. National Academy of Sciences, Water Quality Criteria (Blue Book) (1972).

e. California State Water Resources Control Board, Regulation of Agricultural

Drainage to the San Joaquin River: Appendix D, Water Quality Criteria (March

1988 revision).

f. The criteria for trihalomethanes (total) is the sum of the concentrations of

bromodichloromethane, dibromochloromethane, tribromomethane (bromoform) and

trichloromethane (chloroform). See reference b.

g. This standard applies to the dissolved fraction.

(Added to NAC by Environmental Comm'n, eff. 9-13-85; A 9-25-90; 7-5-94; A 11-29-95)

Chapter 445A
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Risk Assessment for Wildlife POTENTIAL WILDLIFE USE

INTRODUCTION

Talapoosa Mining, Inc. (TMI) is proposing to con-

struct an open-pit mine in the eastern Virginia Moun-

tains, Lyon County, Nevada. Development of the

mine would include the excavation of an approxi-

mately 700- to 900-foot-deep pit (with depth varying

relative to the portion of the pit rim considered). The

depth of the ultimate main pit would be at an eleva-

tion of 4,680 feet above mean sea level (amsl).

Two small satellite pits would also be mined as a

result of the operation. However, the maximum
depths of these pits would be well above the water

table. Thus, no lakes would form in these two small

pits.

Following the close of mining, the bottom 163 feet of

the main pit would be expected to collect ground

water and form a pit lake of approximately 14.0

acres. Hydrologic modeling suggests that this lake

would fill slowly, reaching an approximate surface

elevation of 4,820 feet amsl in 50 years following the

close of mining. The lake would reach its maximum
surface area (at an elevation of 4,843 feet amsl) in

approximately 200 years after the close of mining.

While no human consumption or use of the pit lake

water would be expected following close of mining,

wildlife may use the pit lake as a water source or as

aquatic habitat. This review attempts to assess the

risks that exposure to pit lake water would represent

to wildlife.

POTENTIAL WILDLIFE USE OF
THE PIT LAKE
Habitats near the proposed project area are now used

by small numbers of mule deer, chukar and various

small game and nongam.e species.

(The area is not currently used for livestock grazing,

and since the pit lake would have no connection with

other waters, fish would not be able to naturally

colonize the lake.)

MULE DEER

Mule deer use of the pit lake would largely be

determined by accessibility and the presence of cover

and escape routes. Mule deer may be reluctant to

enter a site with limited escape routes. Since the sur-

face of the ultimate pit lake would be more than 500

feet or more below the rim of the pit (see Projected

Characteristics of the Pit Lake, below), mule deer use

of the lake is expected to be minimal unless substan-

tial cover becomes established on the pit walls, an

unlikely event considering the lack of soil material

offered by the pit walls. Grading of the pit walls,

which would help establish cover, is not planned.

SMALL MAMMALS AND BIRDS

Most small mammals and birds inhabiting the area

can subsist with limited free water, though birds

would be easily able to access the lake, and would

use available water sources. Certain species, such as

swallows, may also forage over the lake if food

sources are present.

Mobile carnivores present in the area (coyotes, kit

foxes, badgers) may also use the pit lake, though

access to the lake would again limit use by these

species.

Bats may be attracted to the site both as a water

source and as a foraging area, particularly if flying

insects are attracted to the lake. As noted in the Draft

Environmental Impact Statement (DEIS, p. 3-14),

bats recorded in the area include Townsend's big-

eared bats, small-footed myotis and western

pipestrelles.

WATERFOWL AND SHOREBIRDS

Waterfowl and shorebird use of the proposed project

area currently is essentially nonexistent. The Lahon-

tan Reservoir, Carson River and Carson Sink repre-

sent traditional waterfowl use areas near the pro-

posed project area. Many of these ponds and lakes

are connected by corridors of aquatic habitat (rivers,

ditches and canals).

Final EIS D-1
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The Talapoosa pit lake following the close of mining

would not be connected to the traditional use areas in

the Lahontan Valley by any surface water corridors.

(The pit lake would be located in the foothills of the

Virginia Range at an elevation of approximately

4,843 feet amsl, with the rim of the pit at an elevation

of approximately 5,4(X) feet amsl at its lowest point.)

Most local waterfowl movement would tend to fol-

low rivers, canals and other aquatic corridors. Birds

following these corridors would not have a direct line

of sight to the pit lake and would not be attracted to

the site by visual cues.

However, migrating or other higher flying birds

would be able to see the lake and could be attracted

to it. Common migrant waterfowl in the Stillwater

and Lahontan Valley area include green-winged teal,

mallards, pintails, northern shovelers, gadwalls,

American wigeon, canvasbacks, redheads, lesser

scaup and ruddy ducks (Alcorn, 1988).

Shorebird migrants recorded in numbers at Stillwater

and the Lahontan Valley include killdeer, black-

necked stilts, American avocets, western and least

sandpipers, dunlin, long-billed dowitchers and Wil-

son's and red-necked phalaropes.

Habitat Development and Use

Once birds "discover" the lake (which, as noted, is

projected to be approximately 14.0 acres in size at its

maximum extent), movement between this water and

the traditional use areas in the Lahontan Valley could

occur.

The extent to which waterfowl and shorebirds use

the lake would depend primarily on the habitats that

develop in and near the lake and the distance to other

water bodies. Lokemoen (1973) notes that distance

from other ponds also influences waterfowl use of

given sites, stating that "as distance from a pond to

other water increased, use of the pond by pairs gen-

erally decreased."

Factors that would affect the type of vegetative and

invertebrate community that may develop in the lake

include the extent of shallow water habitat available

(on which emergent or aquatic vegetation could

become established, and which would be more

effectively warmed by solar radiation than deep

water habitats), the extent of and type of bank or bar

habitat, and water quality.

(No development of shallow water habitat is planned

as part of the Reclamation Plan for the pit.)

Waterfowl

If the lake includes little shallow water and supports

little or no emergent and bank vegetation and a lim-

ited invertebrate population, waterfowl may use the

lake only as a resting or stopover site. Should condi-

tions allow the development of a more diverse vege-

tative and invertebrate community, waterfowl may

make more extensive use of the lake, including its

use as a feeding or nesting area (Lokemoen, 1973;

Patterson, 1976).

Many species of waterfowl prefer open, grassy banks

as resting sites, while brushy shorelines and upland

cover are important components of nesting habitat

(Lokemoen, 1973). Preference for emergent vegeta-

tion shown by waterfowl with broods varies with

species. Pintail broods, for example, use emergent

vegetation as escape cover while blue-winged teal

and American wigeon often swim to open water

when threatened.

Waterfowl species that commonly nest in the Still-

water and Lahontan Valley areas include Canada

geese, mallards, cinnamon teal, gadwall, redhead and

mddy ducks (Alcorn, 1988).

Shorebirds

Most shorebirds feed on banks, bars and in areas of

shallow water. Use of the pit lake by these species

would be dependent on the extent of this habitat type

present. This in turn would be determined by the

location of benches within the pit relative to the

water surface of the pit lake.

Common nesting shorebirds in the Stillwater and

Lahontan Valley areas include killdeer, black-necked
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stilts, American avocets, spotted sandpipers and Will-

son's phalaropes. Smaller numbers of willets and

long-billed curlews also nest in the area (Alcorn,

1988).

Several species of herons and egrets also nest in the

Stillwater-Lahontan Valley area. These include the

great blue heron, the great and snowy egrets (with

snowy egrets being the more common of the two)

and black-crowned night herons. Stillwater and the

Carson Lake area are important white-faced ibis

nesting areas.

PIT LAKE CHEMISTRY

MODELING
Modeling suggests that the water quality in the

Talapoosa pit lake would exceed Nevada state

drinking water standards for several elements or

compounds.

Water quality, like water depth, is predicted to

change over time. After 25 years, concentrations of

total dissolved solids (TDS), sulfate, antimony, arse-

nic, manganese, nickel and thallium are expected to

exceed state drinking water standards. After 100

years, concentrations of the above listed substances

and chromium are predicted to exceed state drinking

water standards.

Projected concentrations of these substances, exclud-

ing chromium (see discussion below), are shown in

Table D.l. This table also compares the projected

concentrations of these substances to Nevada state

drinking water standards.

Table D.l . Concentrations of Substances Projected to Exceed StatE Standards in the Pit Lake.

ELEMENT/

SUBSTANCE
NEVADA DRINKING

WATER STANDARDS
(MG/L)

PROJECTED 25-YEAR

CONCENTRATION
(MG/L)

PROJECTED 100-YEAR

CONCENTRATION
(MCJl)

BEFORE
PRECIPITATION

AFTER PRECIP.

& ADSORPTION

BEFORE
PRECIPITATION

AFTER PRECIP.

& ADSORPTION

TDS 500mg/* 826.3 - 1,730.1 -

Antimony 0.006 0.024 0.024 0.051 0.051

Arsenic 0.05 0.402 0.277 0.799 0.595

Manganese 0.05 1.7 1.7 3.7 1.4

Nickel 0.1 0.13 0.123 0.28 0.26

Sulfate 250“ 504.8 505.2 1,091.2 1,095.1

Thallium 0.002 0.0038 0.0038 0.0083 0.0083

‘Nevada limit for livestock watering

Nevada Secondary Drinking Water Standards
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METHODOLOGY

A final geochemical model (PHREEQC and

MINTEQA2) was prepared to predict the chemistry

of the pit lake at the proposed Talapoosa mine. The

model uses the water balance predicted for the pit

lake based on more extensive humidity cell testing

data than were used for the predictions from the pre-

liminary model, the results of which were recorded in

DEIS. Some differences were found and noted

below.

Four components comprise the water balance of the

pit lake following the end of mining;

1) precipitation falling into the lake;

2) precipitation falling on the pit walls and mnning

off into the lake;

3) ground water inflows into the lake; and

4) evaporation.

Precipitation Falling into the Lake

Precipitation falling into the pit lake is extremely

dilute (if not void) with respect to leachate and

ground water chemical parameters. Thus, it does not

contribute to the flux of dissolved chemical compo-

nents in the pit laid.

Precipitation Falling on Pit Walls

Runoff from the pit walls has been estimated by

applying the annual precipitation to the area of the pit

walls. Leachate production was estimated by apply-

ing the pit wall mnoff to the area of the pit walls

taken up by the three main rock types; Lousetown

Basalt (Tib), Upper Kate Peak (Tkx), and Lower

Kate Peak (Tka). Leachate chemistries for these rock

types were measured using the average leachate

analysis from weeks 32 to 48 of humidity cell tests

conducted on each rock type.

Ground Water Inflows

Ground water inflows are estimated from measured

long-term pump test results and analytical modeling.

The chemistry of ground water inflows is based on

average laboratory analysis of in-situ ground water

that would flow into the pit.

Evaporation

Evaporation rates are based on observed levels at

Lahontan reservoir and measured evaporation pan

rates. Evaporation serves to concentrate any chemical

analytes present in the lake since it is an outflow of

solvent water. No ground water discharge is expected

from the pit.

ALUMINUM WOULD BE WITHIN

STANDARDS

In the DEIS, aluminum was included in those

parameters expected to exceed state drinking water

standards. This conclusion was based on preliminary

geochemical modeling, which used the 16-week

average of the 1995 humidity cell testing for the

prediction of leachate chemistries for the rock types

present in the pit. Further, no credit was taken for the

precipitation of gibbsite, an expected aluminum-

based mineral. Precipitation of gibbsite would take

aluminum out of solution and make it unavailable for

ingestion.

The more recent modeling overturned the earlier

prediction for aluminum. Long-term humidity cell

data (32^8 week average) were used in the final

model. In addition, the chemistry of the lake will

allow the precipitation of gibbsite. When these two

factors are taken into account, aluminum is projected

to meet drinking water standards for the proposed pit

lake. Therefore, it is not included in this discussion.
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DATA ADEQUACY

UNCERTAIN RESULTS FOR NICKEL AND
CHROMIUM

The modeling indicated uncertain results for nickel

and chromium for their potential to exceed state

drinking water standards.

Nickel

Model input values for two of the three average

leachate analyses for nickel were below laboratory

detection limits. For these values, half the detection

limit of 0.04 mg/1 (0.02) mg/1 was used in the model.

Therefore, there is a large uncertainty as to whether

nickel will be in exceedance of state standards.

Despite this uncertainty, nickel has been included in

the discussion that follows.

Chromium

For chromium, all values for all three leachate types

were below the laboratory detection limit of 0.1 mg/1.

For the ground water inflows, 24 of the 25 samples

that were measured had values below detection limit

for chromium. One ground water sample yielded

0.012 mg/1, of chromium, just slightly above the

detection limit of 0.01 mg/1. For the model, half the

detection limit was used for the non-detect values.

Thus, most of the input data for chromium is below

the detection limit. Therefore, there is also a large

degree of uncertainty as to whether chromium would

be in exceedance of state drinking water standards.

Therefore, chromium is not included in the discus-

sion that follows.

SENSITIVITY OF NONDETECTED
VALUES

Model input values for pit wall leachate and ground

water concentrations for several other analytes were

below laboratory detection limits. For example, vari-

ous laboratory results for antimony, thallium, chro-

mium, and nickel were found to be below the detec-

tion limit.

Since measured concentrations for below detection

limit values are not known, the model used half of

the detection limit where below detection limit

values occurred. This approach appears to be reason-

able in that the actual values may range from 0 (not

present) to the maximum detection limit for any

analyte where the laboratory result was below detec-

tion.

As stated previously, this approach introduces uncer-

tainty as to whether drinking water standards will

actually be exceeded for the analytes exhibiting non-

detectable analytical results. This is compounded by

the geochemical model, which concentrates the ana-

lytes by evaporation over a long time frame.

For those analytes where half the detection limit is

used, concentrations may either be overestimated or

underestimated since they may range between 0 to

the detection limit. In order to bracket the level of

uncertainty, values of 0.0 mg/1, half the detection

limit, and the maximum detection limit were used in

the geochemical model for chemical analytes where

nondetectable laboratory values existed. Table D.2

shows the results of this sensitivity analysis.

As can be seen from reviewing Table D.2, chromium

exceeded the drinking water standards only at 25

years, if the maximum detection limit is used. It is

predicted to be below the drinking water standard at

half the detection limit. None of the leachate samples

and only one of 25 ground water samples showed

chromium above the detection limit.

Nickel exceeds the drinking water standard at half of

the detection limit and the maximum detection limit

but is below if zero detection is used. Thallium and

antimony are projected to exceed the standards

regardless of which value is used in the model.
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Table D.2 Sensitivity of Nondetected Analytes at Year 25.

ANALYTE HALF DETECTION 0 DETECTION MAX. DETECTION NDEPSTD*

Antimony 0.024 mg/I 0.022 mg/I 0.027 mg/I 0.006 mg/I

Chromium 0.08 0.00 0.17 0.10

Nickel 0.123 0.089 0.158 0.10

Thallium 0.0038 0.0033 0.0065 0.002

‘Nevada Division of Environmental Protection Standard

PROJECTED
characteristics

OF THE PIT LAKE
As noted above, the surface of the ultimate pit lake is

projected to be more than 500 feet below the rim of

the pit. Projections of the dimensions of the pit lake

appear in Figure 2.3 in the DEIS (page 2-8).

Cross section A-A’ of Figure 2.3 shows a crest eleva-

tion of the pit as being approximately 5,460 feet

amsl. This projection shows the pit lake would have

steeply sloping banks on the east and a small bench

on the west.

Cross section B-B' of Figure 2.3 shows a crest eleva-

tion of approximately 5,580 feet amsl and steeply

sloping banks on the south. The B-B' cross section

also shows a near-surface bench on the north.

The north side of the pit would receive the greatest

amount of solar radiation (insolation), which would,

in turn, promote the growth of aquatic vegetation,

given other suitable conditions. No grading or soiling

of the pit walls, which would further promote the

growth of aquatic vegetation, is planned.

POTENTIAL IMPACTS TO

WILDLIFE INGESTING PIT

LAKE WATER
Wildlife using the pit lake as a water source could

potentially be adversely affected by ingesting the pit

lake water. The investigation into potential impacts

of pit water constituents on wildlife produced the

following information.

TOTAL DISSOLVED SOLIDS (TDS)

The State of Nevada limit for TDS in water used for

livestock watering is 3,000 mg/1, while the drinking

water standard is 500 mg/1. TDS in in-situ ground

water from the volcanic bedrock within the

Talapoosa project area averages approximately 1,466

mg/1. After 25 years, modeling suggests that a TDS
concentration of 826.3 mg/1 may exist. After 100

years, this concentration is expected to have risen to

1,730.1 mg/1.

A high TDS concentration may cause osmotic regu-

lation problems in aquatic life, limiting the species

which could exist as the basis of a food chain in the

pit lake. Concentrations of greater than 2,100 ppm

are unsuitable for all but some salt tolerant plants

(Masters, 1974). Further, high TDS water may be

unpalatable to vertebrate wildlife species.
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SULFATE

The State of Nevada has no primary drinking water

standard for sulfate, but the secondary standard is

established as 250 mg/1. Currently, baseline sulfate

concentration in the ground water at the Talapoosa

site averages nearly 776 mg/1.

According to pit water modeling, the concentration

of sulfate is expected to increase over time in the pit

lake. Sulfate concentration is expected to be

approximately 505 mg/1 after 25 years and 1,095

mg/1 after 100 years. Sulfate concentration may

account for much of the projected TDS level

expected in the lake.

Aquatic life is sensitive to sulfate concentrations.

Macroinvertebrate diversity (as measured by number

of taxa present) diminished from more than 30 spe-

cies present in water which contained less than

approximately 50 mg/1 sulfate to less than five spe-

cies present in water containing more than 4(X) mg/1

sulfate (Winget and Mangum, 1979).

The high sulfate concentrations expected to exist in

the pit lake, particularly at the 100-year time frame,

would limit invertebrate life. A sparse or nonexistent

invertebrate community would support only a limited

food chain, including few vertebrate species.

ANTIMONY

The State of Nevada drinking water standard for

antimony of 0.006 mg/1. Projections of antimony

concentration in the Talapoosa pit lake is 0.024 mg/1

after 25 years and 0.051 mg/1 after 100 years. The

values for before and after sorption are the same

since no antimony absorption reactions are con-

sidered in the modeling.

Little information concerning antimony toxicity to

wildlife could be located in the literature. Values of

LE>lo (lowest lethal dose) for rats and guinea pigs are

listed as 100 mg/kg and 150 mg/kg, respectively

(Sax, 1984). An avian LDsofthat concentration of a

substance which will kill 50% of a test population) of

115 mg/kg/day and an NOAEL (no observed adverse

effect level) for avian species of 0.035 mg/kg/day

was listed by Parametrics in their analysis of the

Twin Creeks Mine (Parametrics, 1996) (Wiemier,

1996).

Antimony can be expected to be an intestinal irritant.

Toxic effects may manifest themselves as open sores

on the skin and liver disorders. Oral feeding of anti-

mony to rats has not produced excess tumors

(Randolf, 1996).

ARSENIC

The State of Nevada primary drinking water standard

for arsenic is 0.050 mg/1. For livestock watering, the

state standard is 0.20 mg/1. The baseline concentra-

tion of arsenic in the ground water at the Talapoosa

site averages 0.20 mg/1.

The projected arsenic concentration in the pit lake is

expected to fall between 0.277 mg/1 and 0.402 mg/1

at 25 years after the formation of the pit lake. The

concentration is then expected to increase to between

0.595 mg/1 and 0.799 mg/1 at 1(X) years. Variations in

these concentrations again represent concentrations

before (higher concentration) and after (lower con-

centration) factoring in precipitation and adsorption.

Arsenic, a heavy metal, occurs in a number of forms,

and toxicity varies with form. Generally, the more

soluble forms are more toxic, as these forms are

readily absorbed by biological organisms. Arsenic

readily binds with iron (dependent on pH), forming

stable and less toxic (less soluble) compounds. In a

review of arsenic hazards, Eisler (in Nriagu, 1994)

states that the toxicity of arsenic can be affected by

"water temperature, pH, Eh, organic content, phos-

phate concentration, suspended solids and the pres-

ence of other substances and toxicants, as well as

arsenic speciation and duration of exposure."

Bioconcentration in Plants and Animals

Arsenic may persist in the environment for long

periods of time and is subject to biological concen-

tration in individual animals (Stoker and Seager,
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1972). Eisler (1988) concluded that arsenic does not

seem to biomagnify in the food chain.

However, Camardese et al. (1990) state that signifi-

cant biological concentration may occur in some

aquatic vegetation. In a later review, (Eisler, in

Nriagu, 1994) suggests bioconcentration factors for

aquatic organisms are relatively low except for some

algae. Bioconcentration values for As"^^ (generally a

more toxic form of arsenic) in most aquatic inverte-

brates and fish exposed for 21 to 30 days did not

exceed 17 times the exposure (background) concen-

tration. Maximum concentration values for As'^^

(usually a less toxic form than As'^^) were six times

the exposure (background) concentration, and for

organoarsenicals nine times the exposure concentra-

tion.

Eisler states some higher bioconcentration values

reported in the literature indicate a need for further

research of this issue.

Effects on Wildlife

Most cases of arsenic poisoning in wildlife tend to be

acute or subacute, with cases of chronic (long-term)

poisoning infrequently reported, evidently because

low doses of arsenic are rapidly detoxified or

excreted (Eisler 1988).

Arsenic can traverse placental barriers, and sensi-

tivity to arsenic is greatest during early fetal devel-

opmental stages (Eisler, in Nriagu, 1994). Arsenic

may cause birth defects (i.e. is teratogenic) or mis-

carriages at low concentrations (as low as 1 .7 mg/kg

of body weight in hamsters).

Various animals show quite different sensitivities to

arsenic. Chukar, for example, showed an LD50 of

approximately 2,000 mg/kg of body weight. Mallards

show a higher sensitivity, with an LD50 of 323 mg/kg

body weight. California quail showed a higher sensi-

tivity still, with a single oral LD50 of 47.6 mg/kg of

body weight. Mule deer showed an LD50 at doses of

more than 320 mg/kg of body weight (Eisler, 1988;

Eisler, in Nriagu, 1994).

Several studies have focused on the effects of arsenic

on wildlife, particularly waterfowl. The results of

some of them are given below.

Study 1

In one study, mallards fed arsenic at a concentration

of approximately 300 parts per million (ppm) for a

period of 48 days rapidly accumulated arsenic up to

approximately 1 ppm in the blood and approximately

2 ppm in the hver. These concentrations then

remained essentially constant until arsenic was

removed from the birds' diet. The concentration in

both blood and liver then quickly dropped to unde-

tectable levels (Pendleton et al., 1995).

From this investigation, it was concluded that migrat-

ing or transient water birds would not be greatly

affected by a brief exposure to moderate arsenic

levels, providing the birds soon moved on to other,

uncontaminated water bodies.

Study 2

Arsenic has been shown to inhibit growth in mallard

chicks, with females apparently more sensitive than

males (Camardese et al., 1990). In this study, mallard

chicks were fed diets including 30, 100 and 300 ppm
arsenic (added as sodium arsenate) for a period of 10

weeks. Little increase in mortality was noted, but all

levels of arsenic exposure resulted in reduced growth

in female birds. Males showed reduced growth only

at the highest exposure level.

Birds fed the 300 ppm arsenic diet also showed

increased resting time. The investigators noted a

decrease in adenosine triphosphate in the brain in

birds fed this higher arsenic concentration, and sug-

gested this was responsible for the increased resting

time. The authors note that concentrations as high as

430 ppm arsenic have been found in some aquatic

vegetation.
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Study 3

In a study of the effects of selenium, boron and arse-

nic on the development of American avocet young,

Fairbrother et al. (1994) found that avocets that

nested at a pond (Pryse Pond in California) con-

taining a high arsenic concentration (1.1 ppm) pro-

duced smaller hatchlings, and adult birds hatched at

this pond attained smaller size than birds in a control

pond.

These authors note that arsenic can affect the

immune system of birds. They note that Sharma

(1981) found ingestion of low concentrations of

arsenic can increase the antiviral activity of inter-

feron, while exposure to high concentrations of

arsenic inhibits the syntheses and action of inter-

feron. In their study of contaminated ponds. Fair-

brother et al. found birds reared at ponds contami-

nated with selenium, boron and arsenic showed

inhibition of their immune systems.

The concentration of arsenic at Pryse pond was

slightly higher than the predicted concentration in the

Talapoosa pit lake before the effects of precipitation

and adsorption are factored in to the projections of

pit lake water quality. The concentration of arsenic

present in the Talapoosa pit lake after 100 years, and

after factoring in precipitation and adsorption, are

approximately half that in occurring Pryse Pond.

MANGANESE

The State of Nevada secondary standard for manga-

nese is 0.050 mg/1. Baseline ground water concentra-

tions of manganese currently exceed this level by

nearly a factor of 20 (1.01 mg/1). Manganese concen-

trations in the pit lake are projected to be 1.7 mg/1 at

25 years and vary from 3.7 to 1.6 mg/1 at 1(X) years.

(Variations in these concentrations again represent

concentrations before [higher concentration] and

after [lower concentration] factoring in precipitation

and adsorption.)

In nature, manganese is found in various salts and

minerals. In natural waters, manganese ions seldom

occur at concentrations of more than 1 mg/1. Manga-

nese is not known to be a problem in water provided

to livestock, but concentrations of 1 mg/1 or higher

may be toxic to plants at low pH (EPA, 1986). The

pH of the pit lake is projected to be alkaline at 7.6

and 7.89 at 25 and 1(X) years, respectively.

NICKEL

The State of Nevada primary drinking water standard

for nickel is 0.1 mg/1. Nickel concentrations in the pit

lake are expected to be approximately 0.123 mg/1

after 25 years and approximately 0.25 mg/1 after 100

years. No detectable values of nickel were exhibited

for baseline ground water.

Like arsenic, nickel may persist in the environment

for long periods of time. The toxicity of nickel, how-

ever, is influenced by the hardness of the water (US

EPA, 1986). Constituents in harder water compete

(e.g. Ca and Mg) with nickel, limiting its toxicity to

wildlife.

Cain and Afford (1981) note nickel concentrations in

the Wanapitei River in Ontario, Canada, averaged 43

ppb nickel, while concentrations in the algal periphy-

ton averaged 826 ppm; the average concentration in

water plants (Potamogeton, sp.) in this river was 690

ppm. Waterfowl feeding on this vegetation could

accumulate nickel loads.

To investigate potential effects of nickel ingestion,

Cain and Afford fed mallard ducklings diets con-

taining essentially no nickel (control), 200, 800 and

1,200 ppm nickel. Ducklings fed 1,200 ppm devel-

oped tremors and showed signs of paresis after 14

days. Birds fed the 1,2(X) ppm diet weighed less than

birds raised on the other diets, and 71% of birds in

this group died within 60 days of age. Female duck-

lings fed the 8(X) to 1,200 ppm nickel diet showed

reduced bone density, while male ducklings fed diets

containing 1,200 ppm nickel showed reduced bill

growth.

These authors note that other research has shown

concentrations as low as 300 ppm dietary nickel

reduced growth rates in chickens (Ling and Leach,
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1979). Concentrations of nickel in the ducklings tis-

sues decreased with age.

THALLIUM

Thallium was not detected in the majority of baseline

ground water samples.

Thallium may cause neuro, hepatic and renal injury.

Little information could be located on thallium metal

toxicity. Thallium-sulfate, a rodenticide, was found

to have an LD50 of 36.7 mg/kg in mallards, 60-120

mg/kg for the golden eagle, and 23.7 mg/kg for

pheasants (Hudson, et. al. 1984). The LD50 for rats is

thought to be 30 mg/kg (Wiemier, 1996).

CONCLUSIONS
The pit water that would be expected to accumulate

in the Talapoosa pit following the close of mining

may be of limited palatability to wildlife. This is

based on the following factors:

1) The concentrations ofTDS and sulfate projected

to occur in the pit lake may limit both aquatic

vegetation and aquatic invertebrate life. This

would limit any sources of food or nesting areas

needed to attract wildlife species.

2) The distance of the pit lake from other waters

and its location in the bottom of a relatively deep

depression (the Talapoosa pit) would act to limit

use by local waterfowl and shorebirds. Habitat

sought for nesting and rearing would also be

absent.

3) The extent of use the lake would receive would

be further influenced by the aquatic community

that develops in the lake, which is dependent in

part on water quality.

Should only limited aquatic vegetation and a limited

aquatic invertebrate community develop, low use of

the pit lake by wildlife would be expected. The lake

would probably be used as a resting place by some

migrant waterfowl, and as a water source by some

resident species, particularly passerine birds.

If better than projected water quality conditions

developed in the lake, a more complex aquatic com-

munity, including both aquatic vegetation and inver-

tebrates, could develop in the lake. It should be noted

that reclamation plans for the pit will not include

enhancements for aquatic life or vegetation. Such an

aquatic community would attract a wider range of

wildlife to the lake. Perhaps a worst-case scenario

would entail the development of a diverse aquatic

community concurrent with a high concentration of

arsenic and other metals.

Table D.3 compares projected concentrations of ele-

ments/compounds in the Talapoosa pit lake with

concentrations found to produce adverse effects, as

discussed in the above review.

When reviewing the figures in this table, it must be

bom in mind that metals can be bioconcentrated sig-

nificantly, either within individual animals or within

the food chain. Thus, even though the concentration

of some elements projected to be present in the pit

lake appears well below concentrations known to

produce harmful effects in wildlife, bioconcentration

could result in the accumulation of harmful levels of

some substances.

Arsenic concentrations probably represent the largest

potential threat to wildlife that may use the pit water.

Excepting acute toxicity problems, resident species

using this water on a long-term basis would more

likely be alfected than transient or migrant indi-

viduals. This case is also true for antimony.

In general, resident species would mn a higher risk of

accumulating some substances, particularly heavy

metals. Since arsenic is a teratogen (i.e., may cause

birth defects), resident species watering at the pit

lake may show an increase in birth defects or mis-

carriages.

The following general conclusions can be made

regarding wildlife use of the pit lake following the

close of mining:

D-10 Talapoosa Mine
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Table D.3. Concentrations of Substances which may Exceed State Drinking Water Standards

ELEMENT/

SUBSTANCE
CONCENTRATION

SHOWN TO PRODUCE
ADVERSE EFFECTS IN

WILDLIFE

PROJECTED 25-YEAR

CONCENTRATION

(MG/L)

PROJECTED 100-YEAR

CONCENTRATION

(MG/L)

BEFORE
PRECIPITATION

AFTER PRECIP.

& ADSORPTION

BEFORE
PRECIPITATION

AFTER PRECIP.

& ADSORPTION

TDS See Text 826.3 826.3 1,730.1 1,730.1

Antimony 0.035 mg/kg/day’ 0.024 0.024 0.051 0.051

Arsenic 1.1 ppm (= approx. 1.1

mg/I)

0.402 0.277 0.799 0.595

Nickel 800 ppm 0.13 0.13 0.28 0.26

Sulfate See Text 505 505 1,091 1,095

Thallium 36.7 mg/kg2 0.0038 0.0038 0.0083 0.0083

^ Level above \which adverse effects may be observed in avian species.

2 LDsofor mallards for the compound thallium sulfate, a rodenticide

• The extent of waterfowl use of the lake would,

as noted, be determined in part by the type of

aquatic plant and invertebrate community that

develops at the lake.

• Mule deer use of the lake would be a function of

accessibility and presence of escape routes, both

of which would be limited, based on current

projections.

• Mobile carnivores (coyotes, badgers, kit foxes)

would probably use the pit lake as a water

source, if the lake's water is palatable and rela-

tively accessible.

• Most nongame avian species residing in the

project area (Say's phoebes, swallows, rock

wrens, western meadowlarks. Brewer's and

black-throated sparrows) and bats could and

probably would access the lake as a water source

to some extent. The location of the lake in a deep

depression would probably limit this use by most

species.

• Nongame migrant bird species may be attracted

to the lake, particularly if a riparian vegetation

community develops on the lake shore.

POTENTIAL mitigation

MEASURES
The pit lake water quality would be subject to long-

term monitoring. Should this monitoring show that

the concentration(s) of one or more substances is

approaching harmful levels, mitigation efforts could

be implemented to either reduce the concentration of
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those substances, or to exclude wildlife from poten-

tially hazardous solutions.

Concentrations of substances could be reduced by

pumping clean water into the lake. Alternately, some

substances can be removed or rendered less toxic by

treatment. Arsenic, for example, can be removed by

absorption onto iron oxides. Most metals are more

soluble and thus more toxic at low pH. The pH of the

Talapoosa pit lake is expected to be slightly alkaline

and, thus, would limit solubility of metals. Nickel

can be rendered less toxic in hard water environ-

ments.

If some substances proved difficult to remove or

treat, however, exclusion may be required to pre-

clude wildlife access to solutions containing high

concentrations of these materials. Exclusion may

take the form of fencing to prevent access by big

game, or netting to limit avian access.

The development of aquatic vegetation in the lake

could be limited by removing near-surface benches

from the shores of the pit lake. This action could be

accomplished by excavating or blasting benches

prior to the development of the pit lake. Should water

levels fluctuate considerably, however, this approach

may be ineffective. Any actions that would prevent

establishment of suitable nesting, rearing or cover

habitats would also have a mitigating effect.

Alternate water sources, such as guzzlers, could be

installed at more accessible locations in the vicinity

of the Talapoosa Pit. Many wildlife species

(particularly, but not exclusively, terrestrial species)

could satisfy their water requirements at these more

accessible water sources. This would reduce the

attraction of the pit lake.
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GEOLOGY AND MINERALS

ACID ROCK DRAINAGE

Selection of Samples for Geochemical

Analyses and Tests

The near-surface portions of the Main and Upper

Bear Creek Zones have been largely oxidized by

gradual exposure to the atmosphere over geologic

time.

The site is relatively arid, the water table in most

areas is deep and all historic underground mine

workings are dry and were developed in oxidized

ore. Consequently, the proposed Talapoosa project

area has not experienced any known acid drainage to

date. However, sulfide-bearing unoxidized rocks are

prevalent in the Lower Bear Creek Zone. These

unoxidized rocks may potentially generate acid fluids

if exposed to the atmosphere.

Because of this potential, a waste rock sampling and

analysis program was performed to determine the

potential of mined rocks to generate acid fluids. A
critical goal of the geochemical sampling, testing and

modeling program was to predict long-term effects of

the proposed mining on the chemical quality of sur-

face and ground waters.

Representative samples of the deposit’s waste rock

types and alteration styles were collected from drill

core and surface samples. The Nevada Division of

Environmental Protection (NDEP) requires that the

materials sampled represent the entire range of

material deposited in the waste disposal areas and

exposed in pit lake walls.

Analytical procedures used to characterize the mined

rocks included Acid Base Accounting (ABA), which

compares the Acid Generation Potential (AGP) to the

Acid Neutralization Potential (ANP), Humidity Cell

Testing (HCT) and the Meteoric Water Mobility Pro-

cedure (MWMP). Descriptions of the analytical pro-

cedures are provided in the following sections.

A general description of the lithology of sampled

geologic units is given in Table 4.2. Samples were

collected based on geologic logging of drilled mate-

rials and visual observations of the rock’s sulfide

content and alteration style.

Nine types of waste rock from the pit area were

identified in the pit’s block model (WESTEC, 1995).

In addition, four alteration styles were identified that

were anticipated to have varying environmental

effects when placed in waste rock disposal areas.

Table E.l lists the major rock units, the major altera-

tion styles, type of analytical procedure performed

and the number of samples mn on each geo-

logic/alteration unit.

TMI previously collected 118 samples for AGP
analyses (Table E.l), including 106 from the Lower

Kate Peak (Tka) ore zones and nine from shallower

units. WESTEC collected 87 additional samples for

analyses from all nine waste rock types and four

alteration styles.

Three geologic units, Tka, Tkx and Tib, make up

approximately 96 percent of the projected waste rock

volume (Ey weight). A total of 85 percent of the

ANG/ANP tests, 65 percent of the MWMP and 100

percent of the HCT test samples were taken from

these three units.

Geologic units Tcvts, Tkdi, Tksed, Tklahar, Tkb, and

Qal/Qc make up approximately 4 percent of the pro-

jected waste rock volume. Each of these units

received at least one ABA and one MWMP analysis.

Table E.l shows the number of ABA, MWMP, and

kinetic test samples.

Data in Table E.2 shows that the ore is dominated

(98 percent) by sulfide-bearing rock from the Upper

and Lower Kate Peak Formation (Tkx and Tka). The

waste rock and pit walls will expose important

amounts (13.8 percent) of Lousetown basalt flow

rock (Tib), which is chiefly oxidized, and sulfide-

bearing Upper (31.3 percent) and Lower (54 percent)

Kate Peak Formation.
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Acid Generating Potential and Acid

Neutralization Potential

Laboratory measurements are used to estimate a

rock’s Acid Generating Potential AGP. The AGP is

intended to measure the amount of acid a particular

rock is capable of producing. For the proposed

Talapoosa project, two methods were used to deter-

mine the AGP.

The fust method measures the total sulfur in the rock

and assumes that all of the sulfur is present as an iron

sulfide. Because sulfur is chiefly present as sulfates

in oxidized rocks, and also occurs in reduced rock as

other sulfides such as ZnS, PbS and CuS, which do

not produce acidity, this is a very conservative

assumption (cf Macdonald et al., 1994).

In an alternate and more accurate approach, the

amount of sulfur present in sulfate form is ignored,

and the AGP is estimated based solely on the quan-

tity of sulfides.

Many minerals and non-ore rocks (except quartz),

given sufficient time and appropriate conditions, are

capable of partially or completely neutralizing acid

rock drainage. The short-term ability of a rock to

neutralize acid, the Acid Neutralization Potential

(ANP), may be estimated in the laboratory.

In the ANP procedure, the rock sample is leached

with hot acid for about 30 minutes and the resulting

pH is measured. Rock with a high laboratory ANP
contains highly reactive basic minerals such as cal-

cium carbonate (calcite) that can be fully dissolved

during this short time period.

The ANP does not measure the veiy important neu-

tralization potential of silicate minerals such as the

clays and feldspars, which are slower to react and

typically take weeks to years to neutralize ARD. For

this reason, the ANP will greatly underestimate the

true in situ neutralization potential of rocks high in

clays and micas, for example, as found in surface

waste rocks at the Talapoosa site.

Prior to the ANP measurement, samples are usually

cmshed and sized (to <150 ms in this study, accord-

ing to Gene McCleland). This somewhat enhances

acid neutralization by coarser-grained minerals such

as the feldspars.

Minimum, maximum and average AGP and ANP
values from the laboratory tests and analyses are

given in Table E.3. Because rock sulfides are the

chief source of acidity, the AGP values based on

pyritic sulfur and not total sulfur are the most correct.

As an example, the elevated AGP total sulfur values

reported for highly oxidized C^atemary alluvium are

due primarily to sulfate minerals such as gypsum,

which does not produce acid.

Further comparison of AGP total sulfur and AGP
pyritic sulfur values suggests that about 25 percent of

the total sulfur in the Kate Peak Formation is also

from sulfate sulfur. However, the AGP pyritic sulfur

values suggest that small amounts of pyritic sulfur

are present in all the units, even in the largely oxi-

dized units above the ore body (Qal, Tib and Tcvts).

ANPs greatly exceed AGP pyritic sulfur values for

the mostly oxidized units (Qal, Tib and Tcvts), which

are above the Kate Peak Formation. As expected,

AGP pyritic S values are greatest in the ore body

(Tka) and substantially exceed ANP values.

Acid-Base Accounting

In the acid-base accounting (ABA) procedure, values

ofANP and AGP are converted to units of equivalent

tons of CaC03/ 1,000 tons of rock and compared to

determine if a rock will produce a net acid leachate.

The Humidity Cell Test (HCT)

Given that the AGP analysis will usually be an over-

estimate and the ANP an underestimate, the ABA
procedure is likely to overstate the risk of acid water

production. Consequently, TMI and its consultants

decided to perform laboratory humidity cell tests

(HCT).

Because the HCT examines the weathering behavior

of geological materials as a function of time, it is

termed a kinetic test. The HCT provides weathering

E-2 Talapoosa Mine
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Table E.2: Expected Percentage of Tons of Rock from Different Geologic Units

GEOLOGIC
uniti

% TOTAL % ORE % WASTE
ROCK

% MINE PIT

WALLS
CHIEFLY OXIDE

(OX) OR
SULFIDE (S)

TOTAL SAMPLES

FOR ANAL &

GEOCHEM. TESTS

Qal/Qc 0.5 0 0.6 0 Ox 2

Tib 21.8 0 27.0 13.8 Ox 11

Tcvts 0.2 0 0.3 0 Ox 2

Tkx 11.8 0.2 15.6 31.3 S 18

Tka 63 98 53.7 54 S 160

Tkdi 1.2 0.2 1.5 1.5 S 6

Tksed 0.4 1.1 0.3 0.3 S 2

Tklahar 0.4 0 0.5 0.5 S 2

Tkb 0.5 0.5 0.5 0 S 2

TOTALS 99.8 100 100 101.4 27.9% Ox; 72.1% S 205

Sources; WESTEC (1995) for all data except for that on mine pit walls, which is from Water Management (1996).

and leaching results and determines the time-depend-

ent rate of generation of acidity and sulfate and metal

species.

In the HCT a 1 .2 kg sample of rock, crushed to less

than 0.25 in. (<6.4 mm), is placed on a glass-wool-

lined perforated disk on the floor of the humidity

cell, and moistened with deionized water (DI). The

cell is a flat-bottomed plastic box or cylinder with an

air flow inlet at its top, and a sampling outlet under

the p)erforated disk at its bottom. The test is run in

repeated seven-day cycles.

For the first three days of each cycle, dry air is

passed continuously over the sample. For the second

three days, water-saturated air is circulated replacing

the dry air. On the seventh day, DI water (about 1.2

liters in this study) is added to the cell and allowed to

soak for one hour. The water is then drained com-

pletely from the cell, filtered and chemically ana-

lyzed. Tests are typically mn for 20 weeks.

In early humidity cell tests (1993) of sulfide ore

materials in the project, the tests were mn for 80

weeks. Weekly HCT samples are analyzed for acid-

ity, alkalinity, emf(Eh), total iron, ferric and ferrous

iron and sulfate. Every four weeks a volume-

weighted four-week composite sample is analyzed

for Al, Sb, As, Ba, Be, Bi, Cd, Ca, Cr, Co, Cu, Ga,

Fe, La, Pb, Li, Mn, Hg, Mo, Ni, P, K, Sc, Se, Ag, Na,

Sr, Ti, Sn, Tl, V and Zn.

An 80-week test was also mn on three sulfide rich

ore (5-10% sulfides) samples in 1993 (See Table

E.4). An additional six samples are currently being

analyzed. Forty-eight weeks of data are currently

available, and the tests are on-going.

Table E.5 shows the results for 1995 HCT analysis at

week 48. Based on the results, sulfate, aluminum,

arsenic, manganese and nickel can be expected to be

present in leachate of the weathered waste rock and

pit walls.

Final EIS E-5
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Weathering tests of the same materials will be con-

structed to run at the mine site. These tests have not

been initiated as yet since no materials are available

until the mine opens.

More than 35 years of baseline meteorological data

collected at the weather station about six miles east

of the proposed project site at Lahontan Dam indi-

cate that the average annual rainfall at the Talapoosa

site is about seven to eight inches. Given the low

rainfall and high evapotranspiration rates at the site,

it is expected that on-site weathering tests could take

years before producing significant amounts of rock

leachate for analysis.

The Meteoric Water Mobility Procedure (MWMP)

The NDEP requires that all operating mines in the

state perform a static leaching test (the MWMP) of

waste rock and overburden (NDEP Waste Rock and

Overburden Evaluation, 1990).

Spent heap leach ore, process pond solids, tailings

and waste rock must also be subject to the MWMP
leaching test if they are relocated from their original

sites of disposal (NDEP, 1995, Guidance Document,

Alternate Use of Mine Waste Solids).

This test is intended to characterize the potential

leachate created by the interaction of meteoric water

with rock materials. The test involves leaching 5 kg

of <5 cm particle size material with water of initial

pH 5.5-6.0 for 24 hours.

For this project, the test vessel was a rolling bottle.

One hour after the test, the leaching solution was

decanted and filtered prior to chemical analysis. The

leach solution is analyzed for alkalinity, Al, Sb, As,

Ba, Be, Bi, Cd, Ca, Cl, Cr, Co, Cu, F, Ga, Ge, Pb, Li,

Mg, Mn, Hg, Mo, Ni, NO3 ,
pH, P, K, Sc, Se, Ag, Na,

Sr, SO4 , Tl, Sn, Ti, TDS, V, WAD CN and Zn.

The MWMP leaches out readily soluble salts associ-

ated with the sample, but does not provide informa-

tion on the long-term behavior of geological mate-

rials under conditions at the mined site. Table 4.4

summarizes the results of these tests. (Also see the

tables at the end of this appendix.)

As shown in Table 4.4, only aluminum exceeds 10

times the NDEP Drinking Water Standards. As for

overall site leachate, aluminum is the species that

most generally exceeds both 2 times and 10 times the

drinking water standards.

Iron and manganese are the second most likely met-

als to exceed these criteria. In some samples. As, Cd,

Pb and Zn also exceed one criterion.

In Table E.6 , some of the meteoric water mobility

test results are compared to chemical analyses of

ground waters from the monitoring wells. This table

shows there is no correlation between high aluminum

and lead values in the MWMP Tka samples and

monitoring well data for aluminum.

Aluminum is slightly elevated above the drinking

water standard in the ground water monitoring wells,

while lead is below detection limits in all ground

water wells.

There is good correlation for the remaining analytes

between Tka ground water samples and MWMP/Tka
samples. MON-7, which is completed in Tka in the

center of the ore body, has high concentrations of

sulfate, TDS, Cd, Fe, Mn and Zn compared to MON-
3 and MON-4. MON-3 and MON-4 are also com-

pleted in Tka, but are located outside of the main ore

zone.

MON-7 strongly influences the average Tka concen-

trations for these analytes. MON-7 compares closely

with MWMP/Tka samples. Arsenic is high in the

MWMP sample for Tksed, but is not high in MON-5
completed in the same zone. Arsenic is elevated in

MON-7, but is not elevated in any MWMP sample of

Tka.

The NDEP uses 10 times the drinking water standard

to determine potential metal loads in leachates from

mining activity. Only aluminum exceeds the NDEP
drinking water standards in the sum total of all rock

types in the proposed project site.

Aluminum, arsenic, cadmium, iron and manganese

may potentially be dissolved in water that comes into

contact with exposed rocks.

Final EIS E-7
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Table E.4: Approximate Time Behavior of Species Concentrations over the 80-Week long Humidity

Cell Tests of Sulfide Rich Samples From the Kate Peak Formation (Tka;

species WEEKS TO
MAXIMUM VALUE

MAXIMUM VALUE

(MG/L)

WEEKS TO
BACKGROUND OR
BELOW DETECTION

BACKGROUND (B) OR
DETECTION LIMIT (DL) (MG/L)

Al 8-20 35-82 70 -5(b)

As 20-50 8-15 70 0- 1 (b)

Ca 15-25 55-86 70 2-6(b)

Cd 15-30 0.31-0.37 50 0.075(dl)

Co 15-35 1.1-1 .4 40 0.25(dl)

Cr 15-35 0.5-0.95 >80 0.1-0.16 (at 80 wks)’

Cu 15-30 1.2-1 .4 68 0.5(dl)

Fe 20-35 900-1100 >80 160-280 (at 80 wks)’

K 0 12-22 20-30 2(dl)

Mg 12-28 37-54 50-70 1 -8(b)

Mn 15-25 3-32 45 < 1 (b and dl)

Na 0 16-32 20 1-3(b)

Ni 15-30 0.75-1.4 36 0.25(dl)

P 15-25 4-30 70 < 1 (b)

Pb 15-28 0.1 -0.3 40? <0.1 (dl)

Sb 20-35 3.5-6.5 70 0.3(dl)

Sn 15-30 2.3-3.5 70-80 0.25(dl)

SO4 20-30 2600-5400 >80 - 1 000(at 80 wks)^

Tl 15-25 4.7-11 68 -1.3(dl)

V 15-25 0.26-0.33 60 0.75(dl)

Zn 15-30 6-35 70 1-5(b)

’ Species concentration still above background after 80 weeks.

Source; Water Management, 1996
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Table E.6: Comparison of MWMP Test Results for Tka and Tksed, and Ground Water Analyses.

Also Listed for Comparison is the NDEP Drinking Water Standard. (All Values are Mg/l Except pH)

MWMP MON-3 MON-4 MON-7 MON avg MON-5 NDEP DWS

UNIT Tka-max Tka-avg Tksed Tka Tka Tka Tksed

Sulfate 1780 308 60 310 116 960 462 31 250

TDS 2842 593 520 578 531 1661 923 244 500

Aluminum 30 4.78 0.8 0.09 0.08 0.09 0.09 0.09 0.05 to 0.2

Arsenic 0.055 0.2 0.16 0.23 1.5 0.005 0.578 0.005 0.05

Cadmium 0.44 0.0583 0.0002 <0.0002 <0.0002 0.12 0.040 <0.0002 0.005

Iron 14.0 2.54 0.08 <0.02 <0.02 1.13 0.38 <0.02 0.3

Lead 2.2 0.276 0.002 <0.002 <0.002 <0.002 <0.001 <0.002 0.015

Manganese 1.9 0.48 0.05 0.03 0.03 2.20 0.75 0.13 0.05

Zinc 21 2.99 0.05 <0.02 <0.02 0.54 0.19 <0.02 5

pH 8.52 8.05 7.41 8.0

Source; Water Management, 1995

WATER QUALITY & QUANTITY

SURFACE WATER

Regional Surface Water Systems

The proposed Talapoosa Mine lies within the Carson

River Basin of west central Nevada. The Carson

River flows from the Sierra Nevada Mountains into

the Lahontan Reservoir located 4.2 miles southeast

of the project site. Flows from the Lahontan Reser-

voir discharge to the Carson Sink approximately 35

miles northeast of the Lahontan Dam.

Water flows into the Lahontan Reservoir from the

Carson River, and from the Tmckee River via the

Tmckee Diversion Canal from the Derby Dam.

Approximately 60 percent of the water in Lahontan

Reservoir is supplied by the Carson River, with the

remaining 40 percent being supplied from the

Tmckee River watershed.

The Carson River watershed encompasses 1,949

square miles, with the headwaters in Cretaceous

granite and Pliocene volcanics of the Sierra Nevada

Mountains along the Nevada-Califomia border. The

valley floor of the Carson River primarily consists of

quaternary playa and lake sediments. The Carson

River ends at the Carson Sink due to seepage and

evapotranspiration.

The Lahontan Reservoir is the only major water

body in the vicinity of the proposed Talapoosa

project. The reservoir lies within the boundaries of

E-12 Talapoosa Mine
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Pluvial Lake Lahontan, which was a large intermon-

taine lake covering most of northwestern Nevada

during Pleistocene and earlier periods. The Lahontan

Reservoir is approximately 17 miles long and 2.5

miles wide at its widest point and generally follows

the old Carson River Channel.

Average annual flow through the Carson River at

Fort Churchill was 259,900 acre feet for the period

between 1919 and 1979. Average flow in the Carson

River below Lahontan Dam was 377,000 acre feet

for the period between 1919 and 1969.

Annual evapotranspiration losses from the Lahontan

Reservoir are estimated at 58,000 acre feet. Inflow

from ground water sources was estimated at 6,500

acre feet between 1919 and 1969 (WMC, 1995).

Precipitation

Precipitation in the area is typically brought by moist

air from the Pacific Ocean carried inland by prevail-

ing westerly winds. Much of the moisture is lost on

the west slope of the Sierra Nevada Mountains due to

orographic effects of air rising over these mountains.

As a consequence, the air reaching Nevada is much

drier, resulting in light to moderate precipitation,

even during the more intense storms.

This rain-shadow effect results in an arid climate for

the proposed project area, with annual precipitation

for the project site estimated at 8.05 inches (WMC,
1996).

Snowfall generally accounts for up to one-third of

the total precipitation in the area. Snowfall in the

Virginia City area is approximately 55 inches per

year, which equates to 2.75 inches of water content.

The proposed Talapoosa project area is located 23

miles east, southeast of the Virginia City weather

station, and receives lower snowfall than the Virginia

City area. Table A.2, Appendix A of the DEIS, pre-

sents snowfall estimates for the proposed Talapoosa

project site.

Annual evaporative rates have been calculated at

71.38 inches per year for the proposed project area

with high rates during the months of May through

August and low rates during December and January

(WMC, 1996). Lake evaporation at the site is esti-

mated at 50 inches at the Talapoosa site (WMC,
1996).

Local Surface Water Systems

There are no perennial streams or surface water

occurrences within the proposed project site. Ephem-

eral stream channels (which contain water for only a

short period) drain the area to the south and east.

These channels only contain water during spring

snow melt or summer rainstorms.

No records of flow from these drainages are known

to exist. No information concerning mnoff flows

from the proposed project site was available at this

writing. However, peak flows were predicted for the

main drainage. This information is provided in

Chapter 4, Local Surface Water Systems, of the

FEIS.

Four of the ephemeral drainages located within the

proposed project area were determined to be eligible

as jurisdictional waters of the United States. No
wetlands were identified during the baseline studies

of the proposed project area (WESTEC, 1995;

Delineation of Waters). Figure 4.8 shows the loca-

tions of these drainages.

Much of the rainfall received within the proposed

project area infiltrates into the soil and is not avail-

able for runoff. Since no perennial streams are found

within the proposed project area, little if any infor-

mation is available concerning the quality of surface

mnoff from the area.

Runoff, when it occurs, is due to very high-intensity

storms or snowmelt. Water from these events can be

expected to have high turbidity, elevated total dis-

solved solids and high suspended-sediment loads as

is typical of similar areas of the Great Basin.

Final EIS E-13
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SPRINGS, SEEPS, AND WELLS

Springs and Seeps

Only one spring, called Rock Blind Spring, is located

in the proposed Talapoosa project vicinity. Rock

Blind Spring is located approximately 5,500 feet

north of the proposed mine pit in Section 35, T19N,

R24E (See Figure 4.8).

Located in the bottom of an unnamed drainage that

flows southwest towards Lahontan Reservoir, the

spring lies at an elevation of 5,445 feet and occurs as

a small pool in a topographic depression. No flow

has been recorded to discharge from the pool during

several inspections (WMC, 1996).

Field investigations and geologic mapping of the area

indicate Rock Blind Spring is supplied by a perched

ground-water system and is located near the inter-

section of two high-angle faults. The northeast-

trending fault acts as a dam allowing a pooling at the

surface forming Rock Blind Spring (See Figure F.l).

The Lousetown Basalt forms the upgradient rock

type, and the Kate Peak Formation occurs down-

gradient of the spring.

The Kate Peak Formation has a much lower hydrau-

lic conductivity than the overlying basalt unit. Pre-

cipitation infiltrating into the Lousetown Basalt unit

moves along joints and fractures until it reaches the

comparatively watertight Kate Peak Formation,

where it remains as a perched ground water system.

The system recharging the spring does not appear to

be interconnected with the deeper basalt aquifer.

Drawdown of the deeper ground water system should

not impact the perched water supplying the spring.

No impact was observed on the spring during long-

term pumping tests.

No other seeps or springs are located in the project

vicinity.

GROUND WATER

Ground Water Recharge and Discharge

Volcanic Bedrock Aquifer

Recharge to the bedrock ground water system occurs

through infiltration from precipitation events and

snow melt. Most of the infiltration occurs in Feb-

mary and March when the ground is saturated fol-

lowing snow melt, and mean daily temperatures are

below 45° F, reducing evapotranspiration losses.

Data collected at other locations in Nevada in similar

environments indicate recharge in steeper moun-

tainous terrain is approximately 0.05 to 0.2 inches or

about 2 percent of mean annual precipitation. Much
of the water which infiltrates is intercepted by strong

layering within the volcanic rocks and typically seeps

downslope to the colluvial and alluvial deposits.

Ground water flow within the bedrock system moves

from higher elevations to lower elevations and com-

prises both local and regional flow systems.

Local ground water systems tend to form small seeps

and springs in upper elevations. Only one spring, the

Rock Blind Spring, exists in the proposed project

vicinity. The more regional systems flow through the

fractured rock to the valley floor, discharging to the

alluvial aquifer systems.

The bedrock flow systems are often quite complex

because of faulting and fracturing in the host rock.

Faulting can act either as a conductor to flow or a

hydraulic barrier. The Kate Peak Formation in the

proposed project area exhibits high overall clay min-

eralization, suggesting very low localized hydraulic

conductivities (WMC, 1996).

Nearly all of the ground water within the volcanic

bedrock aquifer located beneath the southern flanks

of the Virginia Mountains discharges to the alluvium

at the northern margins of the Churchill Valley. The

rate of discharge varies from 2.6 gpm to 22 gpm per

lineal mile of range front.
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Ground water elevations in the bedrock aquifer near

the ore body ranged from 5,163 feet on July 8, 1993

to 5,240 feet on June 6, 1995. Ground water eleva-

tions above 5,400 feet occur north of the ore body

within the layered volcanic rocks.

To the east of the ore body, ground water elevations

ranged between 5,198 and 5,240 feet, with evidence

of strong stmctural control and compartmentali-

zation. To the south of the proposed project area,

ground water elevations ranged from 4,572 feet to

4,497 feet.

Further to the south, the ground water hydraulic gra-

dients are 0.03 to 0.05. Ground water in the bedrock

aquifer moves slowly downgradient and discharges

into the basin fill deposits below the alluvial contact.

The flow downslope from the pits, heap leach pad

and processing facilities is calculated at approxi-

mately 1 gpm to 5 gpm over an area of approxi-

mately 30 million ff.

Basin Fill Alluvial Aquifer

Recharge to the alluvial aquifer occurs from several

sources. The major source is through channelized

flow infiltration from higher elevations. Recharge

occurs as these flows reach the slopes of the alluvial

material along the range front.

A minor amount of recharge occurs as underflow

from the bedrock aquifer, as described previously. A
significant portion of recharge occurs from the Car-

son River and the Lahontan Reservoir.

The filling of the Lahontan Reservoir in 1915

appears to have caused a general rise in ground water

levels in the Churchill Valley. Ground water levels in

some of the test wells near the reservoir in 1970 and

1974 seemed to correlate to surface water levels in

Lahontan Reservoir (French, 1983).

The average annual recharge to ground water from

the reservoir was estimated at about 6,500 acre feet

between 1919 and 1969 (WMC, 1995). This

recharge typically occurs in winter and spring when

reservoir levels are higher than the surrounding

ground water levels.

Recharge to the alluvial aquifer from precipitation

and runoff from the Virginia Range was assessed

using the Maxy-Eakin method (WMC, 1995). Using

a value of 12 to 15 inches as the upper limit for aver-

age annual precipitation, a value of 20 million to 30

million gallons per year per mile of range front is

predicted. Most of this recharge occurs from Feb-

ruary to May as a result of snow melt and spring

rains.

Ground water in the alluvial aquifer also recharges

along the range front and migrates toward the central

portions of the basin. Within the Silver Springs area,

the ground water flow is to the southeast toward the

Carson River and Lahontan Reservoir (See Figure

4.9).

Discharge from the alluvial aquifer occurs through

pumping, evapotranspiration and regional underflow

to the east towards the Carson Sink.

The Carson Sink area is the regional ground water

discharge area where a large amount of evapotran-

spiration occurs. Evapotranspiration also occurs in

localized areas of Churchill Valley where ground

water levels are less than 35 feet from the surface

and phreatophytic vegetation exists.

A significant amount of water loss occurs from the

Lahontan Reservoir during the summer. At this time,

reservoir levels are typically lower than the sur-

rounding ground water levels. This results in the

ground water system discharging into the reservoir.

Project Area Ground Water Quantity and

Quality

Project Area Ground Water Quantity

Ground water depths in the area of the proposed pit

are typically between 40 feet and 450 feet below the

ground surface. Shallower ground water exists

around the southwest perimeter of the main pit, while

deeper ground water exists along the northern and

southern portion of the pit. In the area of the proc-

essing plant and maintenance areas, depth to ground

water is typically 350 feet to 400 feet.
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Ground water depths in the vicinity of the northeast

waste rock disposal area are 200 feet to 300 feet

below the ground surface. Water Well No. 6 is

located downslope and south of the central fracture

zone within the recharge area near the range front.

Pump testing of Well No. 6 indicated transmissivities

of 3,500 to 3,750 ft^ per day.

A long-term pump test was conducted on Well PW-1

in July 1995. Well PW-1 is located within the pit area

and is completed in the central fracture zone of the

Kate Peak Formation (WMC, 1995). The well was

pumped at a constant rate of 175 gpm for approxi-

mately 42 days (60,570 minutes). The test included

five primary observation wells, 15 background wells

and the Rock Blind Spring.

Final drawdown in Well PW-1 was 116.6 feet.

Drawdowns in the central fracture zone between the

Road Fault and the Talapoosa Fault were generally

between 70 and 90 feet. Drawdowns in most obser-

vation wells outside of the central fracture zone were

generally less than four feet. No measurable draw-

down was observed at Rock Blind Spring.

The pump test results indicate that geologic struc-

tures control the volcanic bedrock aquifer and

thereby control the water supply within the proposed

project area.

Transmissivity calculated from the first 12 minutes

of pumping ranged from 32,000 ft" to 46,000 ft^ per

day. The pump test confirmed that the central frac-

ture zone is in the immediate area of the pit and is

highly fractured and hydraulically continuous.

In-situ hydraulic conductivity values calculated from

drill-stem testing and recovery data indicate a value

between 3.5 x 10'^ cm/sec and 2.5 x 10'^ cm/sec. Fal-

ling head tests gave transmissivity values ranging

from less than 0.1 ft" per day to about 40,000 ft" per

day.

These values indicate the variability found within the

fractured volcanic rocks. Due to the strong geologic

layering of the volcanic rocks of the Kate Peak for-

mation, it is likely that water movement in the pro-

posed project area would be horizontal along the

orientation of the rock layers.

Overall transmissivity of the volcanic bedrock to the

south of the proposed pit is estimated to be 0.7 ft^ to

7.0 ft^ per day.

Drainable porosity has been estimated from pump
test data. Calculated porosities of 0.005 to 0.009 have

been determined from the data. Approximately 335

million to 450 million gallons of water are stored in

the 500 feet of volcanic rocks in the area influenced

by the proposed water supply pumping for the

project.

Results from long-term pumping tests show definite

heterogeneity, or distinctly dissimilar test behavior,

between observation wells and the pumping well and

among different observation wells. Comparison of

well locations with structural geologic maps points to

a direct correlation of well test data with faults and

well locations.

Test data indicate compartmentalization of the

ground water system primarily due to high-angle

faulting and shearing observed throughout the pro-

posed project area. Local transmissivity within indi-

vidual fracture zones between the inter-fault blocks

often is high.

However, faulting can create low-level transmissivity

across the ore body due to clay gouge within the fault

trace. The area between the faults are sometimes not

as fractured as the fault zone, creating lateral

boundaries that act as barriers to flow.

Ground water elevation contours indicate that ground

water flow is to the southeast through the proposed

project site, and a flattening of the ground water

gradient occurs in the area of the proposed project.

The gradient steepens sharply to the south. This cor-

relates with a series of faults to the south of the pro-

posed project site and provides further evidence of

fault-controlled hydraulic barriers. The gradients

then tend to flatten out as the ground water system

grades into the alluvial aquifer of Churchill Valley.

Ground Water Flow Models

Two groundwater flow models were developed to

assist in determining groundwater impacts from the
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mine development. Descriptions and details of the

models are presented in the following sections.

Model No. 1 - MODFLOW Model

A numerical model of the ground water flow was

constmcted to study the potential effects of mine

development and related water supply pumping on

areas downgradient of the proposed project. The

purpose of the model was to predict whether draw-

down from the mine development would have an

effect on ground water levels downgradient of the

mine in Churchill Valley.

To simulate the effect of changes to the hydrologic

system, the system in its unaffected state must first be

represented with sufficient accuracy. Therefore, the

first goal of model constmction was to adjust hydro-

geologic inputs such that the calculated water-table

elevation closely represents the known elevation.

Subsequently, the model was changed to reflect

project development (water-supply pumping and

eventual accumulation of a pit lake) and the hydro-

logic consequences were observed.

The two-dimensional numerical model was con-

structed along a representative flow line to analyze

semi-quantitatively the impact of water-supply

pumping and mine closure on the general hydrologic

system. The model allows investigation of potential

impacts on the downgradient area of the proposed

mine.

The code used for the model was MODFLOW
(McDonald and Harbaugh, 1988). MODFLOW uses

the finite-difference method to simulate ground water

flow within a rectilinear grid net of cells. A two-

dimensional (cross-sectional) model was constmcted

in a single layer, and hydrologic properties of indi-

vidual cells within this layer were adjusted to simu-

late flow within a vertical slice of earth that includes

the Talapoosa site and Silver Springs.

Ordinarily a MODFLOW “layer” represents a

hydrostmctural element that is more or less hori-

zontal, and of laterally variable or constant thickness.

Flowever, the hydraulic properties of each are repre-

sented by a single value for the layer.

For the proposed project, the single “layer” is ver-

tical and precisely one-foot thick, but its hydro-

geologic properties have wide internal variations.

The rotated orientation of this “layer” can be used

because in the computer model, hydrologic head can

be established separately from elevation.

The grid layout is shown in Figure E.2. The gridded

cross-sectional slice extends 30,(X)0 feet north-south

and 4,500 feet vertically, and is one-foot thick. This

space is finely gridded in the middle, covering the

proposed pit and the steeper slopes, and coarsely

gridded toward the ends and away from the water

table.

For the model, hydraulic conductivity and starting

head were applicable variable parameters. Hydraulic

conductivity was the sole property adjusted in the

steady-state pre-development phase of modeling,

since starting head was selected to match the water

table at the Talapoosa site. Through the course of

steady-state model mns, the sensitivity of varying

conductivity values and boundaries of conductivity

regions were investigated, but different lithologies

maintained similar numerical relations to one

another.

The steady-state, pre-development model mn calcu-

lated head distribution as shown in Figure E.3. The

final conductivity map is shown in Figure E.4. This

map shows two open faults flanking one barrier fault

and also shows that the bulk of the lower part of the

model represents rock of very low conductivity. The

sedimentary strata and unconsolidated sediments

create a conspicuous high-conductivity wedge

beneath Churchill Valley at the right-hand end of the

section.

Modeling results indicate that certain "open" faults

(faults that provide a high-conductivity path for

ground water flow) exert little influence on water

table elevations except in the immediate vicinity of

the pumping well. Because the main faulting within

the south part of the Virginia Range is nearly per-

pendicular to the line of section and ground water
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flow lines, it is considered a realistic representation

of the faulting effects.

Closed or barrier faults exhibit a large influence on

ground water flow. These faults appear to exist just

downgradient of the proposed project. Without these

faults or a low conductivity zone, the known and

inferred contours of the present day water table can-

not be reasonably matched.

The zone that follows the water table in the upland

area is of moderately higher conductivity than the

volcanic rocks below, representing weathering of the

volcanics.

Model No. 2 - TWODAN Model

The analytical ground water flow model TWODAN
was used to determine the rate and spatial distribu-

tion of inflow into the final pit (v.l WMC, 1996,

Section 6.7). The perimeter of the final pit was

simulated as nine linear segments joined at the ends

to form a semi-circle roughly the shape of the final

pit (see figure 6.10 WMC, 1996).

The aquifer was modeled as a single layer of thick-

ness, 3,000m. An annual recharge of 0.2 inches was

used, which corresponds to the recharge estimates

presented earlier in this EIS. The TWODAN model

results were used together with a water balance to

determine the steady-state water level in the pit.

TWODAN modeling was performed first at an

inflow rate of 10 gpm, which was deemed to be the

base case, or most likely inflow rate based on the

data. In addition, to evaluate the uncertainty of the

model, pit lake levels were determined for a range of

inflow rates. Pit lake levels of 4,804 ft, 4,843 ft,

4,874 ft, and 4,905 ft were calculated when pit lake

inflow rates of 3 gpm, 10 gpm, 18 gpm, and 24 gpm

were used, respectively.

Results of Pumping-Period Transient Runs

The model results show drawdown of 650-700 feet at

the bottom of the ultimate pit, which would leave the

water table temporarily about 50 feet below the final

pit floor (Figure E.5). The zone of high drawdown

(greater than 100 feet) is limited to the immediate pit

area because conductivities of the rocks around the

pit are low and because the barrier fault impedes

water movement toward the pit from the south.

Minor drawdown (less than 50 feet) spreads out

more widely, but less than one foot of drawdown is

predicted at the foot of the steep mountain slope.

Predicted drawdown near Silver Springs is extremely

small, less than 0.1 feet (Figure E.5).

At the 20-year time point, when maximum draw-

down is observed, the large drawdown at the pit

ensures that all ground water flow within the pro-

posed project area is toward the pit (Figure E.6).

HELP Model for Estimating Seepage from

Reclaimed Waste Disposal Areas

The waste rock material stored in the disposal areas

has been shown to be acid producing. For this rea-

son, it is important to quantify the amount of water

that may infiltrate the disposal areas, or potentially

seep from the base of the disposal areas.

The Hydrologic Evaluation of Landfill Performance

(HELP) model was used to estimate percolation into

the waste disposal areas. The HELP model is a

deterministic model that performs a long-term water

balance by calculating daily mnoff, evapotranspira-

tion, infiltration and drainage from the land surface.

HELP modeling was performed by Water Manage-

ment Consultants (WMC, 1996, “Use of the HELP
Model to Predict Seepage from the Reclaimed Waste

Rock Disposal Areas”). There will be two waste dis-

posal areas, with total areas of 73 and 171 acres.

HELP modeling was performed on the larger dis-

posal area.

Individual lifts in the waste disposal area would be

about 50 feet thick. Since the lifts would be formed

by end dumping, the tops of each lift would be com-

pacted by the 150-ton dump tmcks, but the end

dumped waste rock material would not have as low a

permeability as the compacted two- to three-foot

thick surface layer (WMC, 1996).
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A growth medium consisting of a sandy clay loam

will be placed over the tops of the waste disposal

areas. Since there is an insufficient amount of the

sandy clay loam to cover both the tops and the side-

walls of the disposal areas, only the tops will be cov-

ered.

WMC performed a variety of HELP model simula-

tions to ascertain the uncertainty associated with the

modeling. The modeling was divided into two

groups. The first group of 16 simulations assumed

that the upper compacted layer (termed the argillized

layer) could be modeled as a clay soil. For these 16

simulations, a three-layer system (growth medium,

compacted argillized layer, and waste rock) was used

for the top of the waste disposal area, and a two-layer

system (compacted argillized layer and waste rock)

was used for the slopes.

The second group of 14 simulations were performed

assuming no argillized layer, such that the growth

medium, was directly over the uncompacted waste

rock. Thus, the top consisted of a two-layer system

(growth medium over waste rock) and the slopes

consisted of the waste rock only.

A number of simulations were performed to assess

the variability in results resulting from variable input

parameters. The parameters of porosity, field capac-

ity, wilting point, hydraulic conductivity, leaf area

index, and evapotranspirative depth (ET) were var-

ied. The ET depth was found to be the most sensitive

of all parameters. For example, when the ET depth

was varied between 18 and 24 inches, the average

annual infiltration rate changed from 0.224 to 0.(X)8

inches/year.

WMC presented the base case, and most realistic

HELP model simulation, as one in which both the

top and the slope was compacted, which gave an

annual infiltration rate of 0.034 inches per year, or a

total seepage rate of 0.34 gpm for the entire 171-acre

disposal area. However, it is probable that the slopes

of the waste rock disposal areas will not be as com-

pacted as the tops, since the tmcks will not drive on

the slopes. Therefore, a more realistic scenario is one

where the top is modeled with the compacted layer.

but the slopes are modeled as a one-layer system

with just the waste rock.

With this in mind, the weighted infiltration rate was

calculated from the WMC Help modeling results

using the following data:

• Average infiltration rate for sideslopes equals

0.35 inches/year

• Sideslope area equals 81.6 acres

• Average infiltration rate for top of disposal area

equals 0.03 inches/year

• Top area equals 89.2 acres

• Weighted infiltration rate for entire disposal area

(171 acres) equals 0.18 inches/year

The weighted infiltration rate of 0. 1 8 inches per year

corresponds to a seepage rate of 1.6 gpm for the

entire 171 acre waste disposal area.

It is unlikely that the waste rock disposal areas would

ever produce any leachate since the average annual

infiltration rates are so low. Instead, the water that

infiltrates the waste rock disposal area would proba-

bly infiltrate into the original ground surface at the

interface with the bottom of the waste disposal area.

At these very low infiltration rates, the water would

flow under unsaturated conditions, and seeps only

occur whenever saturated conditions exist.

Ground Water Quality

Thirty-five ground water samples were collected and

chemically analyzed as part of the proposed project.

These samples included two from Rock Blind

Spring.

Chemical analyses of 11 wells and one spring in

Churchill Valley were also available. These were

obtained from previous work by the U.S. Geological

Survey (USGS) and others between 1967 and 1971.

Locations of these sampling points are shown on

Figure 4.11.

A sampling and analysis plan developed for the pro-

posed project was designed and implemented to

ensure the collection of representative samples and

accurate chemical analysis. Standard quality control
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and quality assurance procedures were followed

from sampling through chemical analysis.

Samples collected prior to 1995, with the exception

of the uses samples, were analyzed by Minerals

Processing and Environmental Laboratories, Inc.

(MPEL). All subsequent chemical analytical work

has been carried out by Sierra Environmental Moni-

toring Laboratory in Reno, Nevada.

Field pH and temperature values were also measured

on nine ground waters in 1995.

Comparison of Ground Waters in the Proposed

Talapoosa Mine Area and in Churchill Valley

Table 4.7 compares average values for the maximum,

minimum and average chemical composition of

ground waters from the area of the Talapoosa ore

body. Table 4.8 shows the ground waters from

Churchill Valley for species concentrations above

detection.

In terms of equivalent concentrations, the average

ground water from the ore body area is similar to

Churchill Valley but has a higher ratio of sulfate to

the major cations.

The tabulated results show that both the proposed

project area and valley ground waters are slightly

alkaline in pH, although the proposed project area

waters average more than three times the total dis-

solved solids (TDS) and more than eight times the

sulfate content of valley waters.

Both sulfate and TDS contents of proposed project

area ground waters are consistent with enhanced

weathering of the rock by acidities from the oxida-

tion of pyrite. The alkaline pH values and high alka-

linity of the proposed project area waters demon-

strate the long-term ability of the rock to neutralize

this acidity.

Compliance with Nevada Water Quality Criteria

and Standards

Water quality criteria and for Nevada drinking water

standards are listed in Appendix C. Considering the

drinking water standards, mean concentrations of

TDS, sulfate, antimony, arsenic, cadmium, lead and

manganese in the ground waters of the ore body area

exceed drinking water standards.

For Churchill Valley ground waters, average iron,

manganese and antimony concentrations exceed

drinking water standards.

Controls on Present and Future Ground Water

Chemistry

Given the low local permeabilities of many rocks in

the vicinity of the ore deposit, present ground waters

will typically have had years to centuries to equili-

brate with the rock. In fact, C-14 age dating of

ground water from well PW-1 located in the pro-

posed ore zone and WW-6 in the SE portion of the

proposed Southwest waste disposal area indicates

respective groundwater ages of 19,290 and 7,235

years before present.

In an arid climate in low-permeability rocks such as

these, rock chemistry is the chief control on the water

chemistry. For example, input of chemical analyses

into the geochemical computer model MINTEQA2
(Allison et al., 1991, EPA/6003-9 1/021) shows that

water from well TAL-239, drawn from the reduced

sulfide zone in the ore body at a depth of 830 feet, is

exactly at saturation with respect to both calcite

(CaC03 ) and gypsum (CaS04 -2H20). These min-

erals thus limit and buffer concentrations of calcium,

alkalinity, pH and sulfate in the ground water. Such

mineral/rock controls on the water chemistry will

continue to operate indefinitely.

Monitoring Well 7 (MON-7) was completed at a

depth of 185 feet in the partially oxidized upper por-

tion of the sulfide ore body in the lower Kate Peak

Formation. Its water has a lab pH of 7.41, TDS of

1,661 mg/L, sulfate of 960 mg/L and bicarbonate

Final EIS E-27



WATER QUALITY & QUANTITY Appendix E

content of 89 mg/L. It also contains 1.13 mg/1 Fe (II)

and 2.20 mg/L Mn (II) and so is oxygen-deficient.

This indicates that significant amounts of pyrite

(FeS2) remain in the shallow, oxidized zone. This

water is chemically similar to ground waters from

deeper wells such as TAL-239 that pump from the

unoxidized sulfide zone of the ore body.

Waters from wells MON-7 and TAL-239 are proba-

bly chemically similar to ground waters that could be

expected to form at depth in formations adjacent to

the pits as the water table is lowered by mining,

exposing the sulfides to oxidation and weathering.

Table E.7 gives the ion chemistry for wells com-

pleted in the Central Fracture Zone of the ore body.

The Central Fracture Zone refers to the highly frac-

mred portion of the volcanic bedrock aquifer located

in the main pit area of the ore zone.

Water Uses

Surface water use in the area of the proposed project

is primarily for agricultural irrigation via diversions

from the Carson River and the Lahontan Reservoir.

The Lahontan Reservoir is also a major recreation

site and sport fishery area. The Carson River and

Lahontan Reservoir are important for wildlife habitat

and support regionally important riparian and wet-

land habitats.

Rock Blind Spring is an important wildlife habitat

since it is the only water supply in the area for sup-

port of wildlife. The Nevada Division of Wildlife has

a water right permit (#29726) on Rock Blind Spring

for 0.0(X)6 cubic feet per second (cfs) (not to exceed

0.458 acre feet annually) for wildlife purposes,

including consumption and habitat (Figure 4.8).

Ground water uses within Churchill Valley are for

domestic water, municipal water and irrigation.

Within the proposed project site, one water right

exists and eight applications are on file in the Divi-

sion of Water Resources of the Nevada Department

of Conservation and Natural Resources. These are;

• Permit #52005 has been granted to Athena Gold

Corporation for one (1) cfs (not to exceed 1(X)

million gallons annually) for mining and milling

purposes.

• Applications #58998-59005 have been filed by

Pegasus Gold Corporation for one (1) cfs each

and have been received by the Department of

Conservation and Natural Resources. These

applications are for mining, milling, dewatering

and domestic purposes for the proposed

Talapoosa project. The combined annual with-

drawal is not to exceed 1.577 million gallons

annually.

Previous applications filed by Athena Gold Corpora-

tion (#52006-52010) have been canceled since 1991.

Other water rights in Churchill Valley as shown in

Figure E.7 are for domestic, municipal or agricultural

water. Many domestic wells exist in this area that do

not appear on this figure because individual domestic

wells do not need a water right.

E-28 Taupoosa Mine



Supporting Information: Affected Environment WATER QUALITY & QUANTITY

Table E.7: Summary of Major Ion Chemistry for Wells Completed in Central Fracture Zone

CONSTITUENT* PE-81 PW-1 MON-7 PE-61 TAL-281 TAL-239

Calcium 187 190 190 220 220 360

Chloride 36 36 43 45 40 50

Magnesium 98 89 86 116 68 110

Manganese 1.84 2.41 2.20 2.61 1.05 2.4

Potassium 19 14 15 16 19 20

Sodium 171 210 190 142 190 220

Sulfate 955 1,180 760 1,000 1,100 1580

Alkalinity as

CaC03 56 8.1 73 279 768 52

Iron 3.3 8.1 1.13 1.37 0.12 0.03

pH Values 6.99 7.30 7.41 6.70 7.46 7.53

* All units in mg/I

Final EIS E-29
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WATER QUALITY & QUANTITY Appendix F

Table F.2: Comparison DF Assumed Influent Ground Water Chemistry of the Pit Lake (Base Case)

Constituent Baseline groundwater in the

project area*

Water in final pit after 25

years

Water in final pit after 100 years

TDS 1,466 826.3 1,730.1

pH 7.2 7.60 7.89

Sulfate 776 505.2 1,095.1

Antimony 0.021 0.024 0.051

Aluminum 0.10 0.009 .016

Arsenic 0.20 0.28 0.60

Manganese 1.01 1.7 1.4

Mercury 0.0006 0.0006 0.0012

Nickel <.01 0.123 0.26

Lead 0.015 0.0001 0.0003

Thallium <.0005 0.0038 0.0083

All values in mg/I, except for pH
* Mean values from baseline data

F-2 Talapoosa Mine
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Supporting Information: Environmental Consequences WATER QUALITY & QUANTITY

Table F.5: Waste Rock Pile HELP Model WITH ARGILLIZED LAYER) RESULTS

RUN MODEL RUNOFF

(%)

ET

{%)

PERCOLATION

(%)

PERCOLATION RATE FOR ENTIRE (CENTRAL

AND SLOPES) SOUTHWEST DISPOSAL AREA

(GPM/ACRE) (IN/YEAR)

1 Central 4.26 95.61 0.42 0.002 0.034

Slopes 4.85 95.04 0.43

2 Central 1.09 99.06 0.42 0.002 0.034

Slopes 4.85 95.04 0.43

3 Central 4.98 95.07 0.43 0.002 0.035

Slopes 4.85 95.04 0.43

4 Central 7.99 90.13 1.49 0.006 0.120

Slopes 9.92 88.19 1.49

5 Central 3.52 95.97 0.85 0.003 0.052

Slopes 4.76 95.11 0.42

6 Central 4.26 95.61 0.59 0.002 0.045

Slopes 4.85 95.03 0.53

7 Central 4.26 95.62 0.00 0.000 0.000

Slopes 4.85 95.04 0.00

8 Central 4.45 92.50 3.39 0.012 0.224

Slopes 5.06 93.18 2.12

9 Central 3.87 96.28 0.00 0.000 0.008

Slopes 4.11 96.64 0.21

Final EIS F-7



WATER QUALITY & QUANTITY Appendix F

Table F.5: Waste Rock Pile HELP Model WITH ARGILLIZED LAYER) RESULTS (CONTINUED)

RUN MODEL RUNOFF

(%)

ET

(%)

PERCOUTION

(%)

PERCOLATION RATE FOR ENTIRE (CENTRAL

AND SLOPES) SOUTHWEST DISPOSAL AREA

(GPM/ACRE) (IN/YEAR)

10 Central 3.60 96.79 0.00 0.000 0.000

Slopes 3.84 97.46 0.00

11 Central 1.35 97.87 1.06 0.004 0.086

Slopes 1.40 97.94 1.07

12 Central 9.55 90.67 0.21 0.000 0.009

Slopes 9.70 90.58 0.00

13 Central 4.26 95.61 0.47 0.002 0.038

Slopes 4.85 95.05 0.47

14 Central 4.26 95.61 0.62 0.002 0.047

Slopes 4.85 95.04 0.53

15 Central 4.22 95.08 1.06 0.004 0.085

Slopes 4.41 94.85 1.05

16 Central 4.45 94.83 1.05 0.002 0.044

Slopes 27.26 72.87 0.00

F-8 Talapoosa Mine



Supporting Information: Environmental Consequences WATER QUALITY & QUANTITY

Table F.6: Waste Rock Pile HELP Model WITHOUT ARGILLIZED LAYER) RESULTS

RUN MODEL RUNOFF

(%)

ET

(%)

PERCOLATION

(%)

PERCOLATION RATE FOR ENTIRE (CENTRAL

AND SLOPES) SOUTHWEST DISPOSAL AREA

(GPM/ACRE) (IN/YEAR)

1 Central 3.79 94.17 4.02 0.017 0.337

Slopes 3.04 92.87 4.35

2 Central 1.05 95.91 3.31 0.016 0.307

Slopes 3.04 92.87 4.35

3 Central 4.32 93.90 2.12 0.013 0.257

Slopes 3.04 92.87 4.35

4 Central 6.51 91.37 2.75 0.018 0.343

Slopes 3.04 91.68 5.91

5 Central 3.19 94.07 3.05 0.015 0.296

Slopes 3.04 93.01 4.34

6 Central 3.81 94.80 1.97 0.009 0.184

Slopes 3.08 94.80 2.62

7 Central 3.78 93.69 2.66 0.017 0.332

Slopes 3.02 91.64 5.72

8 Central 4.17 83.95 12.16 0.062 1.203

Slopes 3.13 79.66 17.94

9 Central 3.68 93.27 3.39 0.021 0.403

Slopes 2.96 90.66 6.76

Final EIS F-9



WATER QUALITY & QUANTITY Appendix F

Table F.6: Waste Rock Pile HELP Model WITHOUT ARGILLIZED Layer) Results (continued)

RUN MODEL RUNOFF

(%)

ET

(%)

PERCOUTION

(%)

PERCOLATION RATE FOR ENTIRE (CENTRAL

AND SLOPES) SOUTHWEST DISPOSAL AREA

(GPM/ACRE) (IN/YEAR)

10 Central 3.42 97.46 0.43 0.008 0.151

Slopes 2.89 94.63 3.44

11 Central 1.14 95.69 3.62 0.019 0.372

Slopes 1.05 93.73 5.70

12 Central 8.40 90.44 1.68 0.010 0.188

Slopes 7.89 89.47 3.04

13 Central 3.78 92.80 3.69 0.028 0.535

Slopes 3.10 87.33 9.87

14 Central 3.83 95.55 1.14 0.006 0.119

Slopes 3.12 95.55 1.84

F-10 Talapoosa Mine
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