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Absiract: This Dratt Environmental Assessment (EA) documents the environmental analysis of
the Mother Lode Project, a precious metals extraction operation proposed by the U.S. Nevada
Gold Search Joint Venture (USNGS) in southern Nye County, Nevada. The project would involve
the construction, operation, and abandonment of an open-pit mine and processing facilites on
public land administered by the Bureau of Land Management (BLM). The proposed project is
described in a Plan of Operations submitted 10 the BLM Tonopah Resource Area, Battle
Mountain Distric, which is responsible for reviewing the plan to determine compliance with BLM
leyw.2tane yoverning surface mining under the Genoral Mining Laws (43 CFR 3809) and the
implementing regulations (40 CFR 1508) of the National Enviionmental Policy Act (NEPA). As
part of BLM's review process, this EA describes the projected impacts of the proposed mining
operation on the natural and human environment. Based on public input and the design of the
proposed facilities, the analysis emphasizes the following affected resources: air quality;
groundwater and surface water quantity and quality; soils and reclamation potential; vegetation
and wildlife; cultural resources; sociosconomics and community resources; and aesthetics. The
analysis considers the No Action Alternative and two facility location alternatives.




Pyblic Meeting: A public meeting will be held at the Beatty Community Center in Beatty, Nevaca
on Thursday, June 1, 1989 at 7:00 p.m. to allow the public to provide oral comment on the
adequacy, completeness, or accuracy of the Draft EA,

EA Contact: This Oraft EA is being clrculated for public and agency review. Questions and
comments should be addressed to the contact identified below by June 16, 1989.

Mr. Theodore Angle

Area Manager

Bureau of Land Management
P.O. Box 911

Building 102 Military Circle
Tonopah, NV 89049

(702) 482-6214



SUMMARY

Introduction

This Environmental Assessment (EA) documents the conclusions of environmental analyses of
the propcsed Mother Lode Project, a precious metals mining and processing operation near
Beatty in southern Nye County, Nevada. The proposed project would involve the construction,
operation, and abandonment of facilities for extracting and processing gold ore.

U.S. Nevada Gold Search Joint Venture (USNGS) proposes to mine approximately 600,000
lons of ore per year. At this mining rate, gold production is estimated at approximately 25,000
ounces of gold per year. The project would have an estimated 2-year life of operation, based
on current estimates of potential resarves.

Major project facilities would inciude an open pit; waste rock disposal area; stockpile areas for
topsoll and sulfide ore; leach pacs. and ancillary support buildings (maintenance shop and
trailers, office, laboratory, and recovery building). The surface disturbance would total
approximately 75 acres of public land.

Alternatives to the proposed action are analyzed in the EA. Alternatives considered in detail in
the analysis include the No Action Alternative and two facility location alternatives. An alternative
of backfilling the open pit was initially considered but was subsequently eliminated from detai'ec
analysis in the EA for a combination of economic, technical, and environmental reasons (see
Saction 1.5).

lic Involvemen

A public scoping process was conducted prior to preparation of the EA in order to solicit public
input on the important issues and concerns associated with the proposed project. This process
Included mallings of public scoping documents to agencies, organizations, and individuals: a
public meeting in Beatty; a 30-day written comment period; and meetings with local, state, and
federal governmental officials and representatives of community services. The scoping process
identified the following environmental resources for analysis in the EA:
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Water Resources
Socloeconomics
Air Quality

Wiidlife

Cultural Resources
Visual Resources

Summary of Project Impacts

The Mother Lode Project would result in impacts to ecclogical resources in the project area,
including wildlife and vegetation. Impacts to human rescurces would include visual impacts
and both beneficial and adverse socioeconomic impacts. The proposed development would
occur in a region in which mining is an Important and acceptable land use; with the
implementation of project alternatives and recommencded mitigation measures, projected impacts
for the Mother Lode Project are not judged to be significant. Specific impact conclusions for
affected resources are summarized below.

The proposed project would meet the standards of BLM regulations governing suriace
managemant of putlic lands under the General Mining Laws (43 CFR 3809). Implementation
of the project as cdescribed in USNGS' Plan of Operations, including mitigation measures
identified in the EA, would not result in the undue or unnecessary degracation of public lands.

Alr Resources

The proposed project would generate air pollutant emissions and result in increased levels of
particulate and other poliutants in the atmosphere around the project. However, projecied
emissions are predicted to be very small and would meet applicable State of Nevaca air quality
standards. Air pollutant emissions and control technologies are subject to review and approval
by the Nevada Division of Environmental Protection (NDEP). Permit applications have been
submitted by USNGS.

Geology and Mineral Resources

The proposed project would extract economically viable goid reserves. it would not interfere
with future resource recovery eflorts except in very limited areas. Proposed designs for ihe



mine and other facilities recognize and account for seismic and other geologic hazards in the
area.

Water Resources

No long-term adverse impacts to groundwater quantity or quality are anticipated. The proposed
groundwater monitoring program is designed to mitigate potential impacts of groundwater
withdrawal.

There are no perennial streams on the project site; no adverse impacts to surface water would
occur from the proposed project.

Solls

Construction and operation of the proposed project would disturb approximately 75 acres of
soil resources. Loss of soil resources would result from accelerated water and wind erosion
and buried suitable topsoil material. Topsoiling and revegetation would reduce the long-term
impacts associated with soil erosion by increasing revegetation potential and promoting long-
term stabilization of treated areas.

Vegetation

Impacts associated with the proposed project would include vegetation removal and loss or
reduction of plant productivity. Approximately 75 acres across two vegetation types would be
affected by construction activities. The project would result in the loss of approximately 2 AUMs
of grazing preference. This would not represent a significant impact to livestock grazing in this
area.

Vegetation cover and productivity would gradually be restored on disturbed areas following
reclamation and revegetation.



Wwildlife

The proposed project would atfect local populations of small mammals, songbircs, and reptiles.
No major impacts to other wildlife species or regional wilclife populations would be expected.

Approximately 75 acres of wildlife habitat would be impacted resulting in loss of prey species
which would affect local populations of area predators and rapters. Habitat would te restored
following project abandonment with revegetation of disturbed areas. Impacts of habitat loss to
big game species would be minimal. No impacts to feceral or state-listed threatened or
endangered wildlife species are expected to occur. Crucial habitat for the desert tortoise coes
not occur in the project region.

Potential impacts to waterfowl and other wildlife species resulting from cyanide pcisoning at
the heap leach solution ponds is a concern. USNGS has committed to netting and fencing the
ponds to mitigate impacts to waterfowl and other wilclife.

Land Use and Recreation

Land Use. The mining and processing operation would be consistent with federal and Nye
County land use plans for the area and would te compatible with surrounding land uses.
Approximately 2 AUMs of grazing would be lost. This would not be a significant amount. Post-
mining land use would return to rangeland/wilclife habitat for the portion cf the site exclucing
the open pit.

The proposed project is located within the Bullfrog Herd Management Area for wild horses anc
burros. Open water would attract these animals; however, fencing should eliminate potential
impacts.

BRecreation. The prcposed project would nct significantly impact cispersed recreation on public

lands. The existing use is light, and the region has abundant acreage of public ogen-space
lands.
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Aesthetics

Visua! Resouyrces. The proposed project would introduce high levels of visual change, however,
the visual contrast would not exceed acceptable levels in an area designated for activities which
require major modification of the existing visual conditions. The visual eflects of the project
would be reduced by application of mitigation measures designed to reduce the visual contrast
of the Mother Lode mine and waste disposal area.

Noise. The nearest sensitive receptor is over 4 miles from the project site. Noise {rom general
operation of the Mother Lode Project would rarely, if ever, be perceptible at these sensitive
receptors.

Socioeconomics

Population. The proposed project (including workers and their families) would increase area
population by approximately 93 1o 128 people during peak construction activity, by 61 to €S
persons during the overall 1989 construction period, and by more than 125 during project
operations. These increases would generate the beneficial and adverse effects described below.

Economy. The proposed project would reinforce the mining industry in Nye County. The
project would increase employment in Nye County. Nye County would experience an increase
in revenues from property, net proceeds. and sales taxes directly paid by USNGS and indirectly
trom mine workers who own property and spend their earnings in the local communities.
Community facilities and services could improve due 10 the increased population base, if new
revenues are allocated for community tacilities such as parks and recreation, library, schools,
and road improvements.

Employment. Nye County mining employment would increase moderately, generating minor
secondary employment increases in other sectors of the economy. The greatest employment
increase would be a total of 89 direct and indirect employees during the peak construction
activity during the third quarter of 1989. During operations, 45 permanent workers would be
added at the project and an estimated 9 jobs would be created in other sectors.
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Fiscal Effects. During the 2- to 3-month construction period, the project would result in short-
term, negative net fiscal effects on public service providers faced with an increased demanc
for services. Over the long term (during operations) increased property tax, sales tax, and net
proceeds tax revenues would provide positive net fiscal etfects for Beatty and Nye County.

Housing. The proposed project would generate an increase in demand for short-term rental
housing during construction that would exceed the available supply in the Beatty area. Over the
longer term operaticns period, USNGS would provide housing for their operations workicrce.

Pyblic Facilities and Services. The construction angd operations phases of the project would
intensify existing water supply and sewage problems in Beatty. A pipeline (which USNGS is
providing) and a transmission line are required for the water supply system. An adcitional rapid
infiltration bed, required to meet existing sewer system needs, is projected to begin operation
in summer 1989. The capacity of these services must be increased to serve the project-related
demand for these services.

The proposed project would increase school enroliment during cperations by approximately
67 children in Beatty and exceed capacity in graces 1-8 until new classrooms beccme availabie
in fall 1989. Service agencies may face short-term increases in demand with nc commensurate
increase in staff or resources. The Beatty Mecical Clinic and the sheriff's department woulc
require additional staff to serve the increased population asscciated with operations. The
demend on the fire department and social services may aiso require increased staff. USNGS
has committed to providing a helipad at the Medical Clinic and a part-time librarian to help offset
the impacts on public facilities and services.

Community recreation facilities in Beatty, particularty the baitfields and pool, are alreacy at
capacity; therefore, the increased population associated with the proposed project would further
affect these resources.

Transportation

Truck traffic to the project would be minimal and would not be expected to aftect traffic or roaa

conditions to any measurable degres. The proposed prcject would increase traffic levels in the
site vicinity, particularly during peak hours at shift change times. The resufting traffic leve!s

viii



would bs well balow highway capacities, however, and would not significantly reduce current
levels of service.

Summary of Cumuylative Impacts

The BLM conducted a cumulative impact assessment to determine potential impacts associated
with the Mother Lode Project end other ‘reasonably foreseeable future actions® (40 CFR 1508.7).
A discussion of the analysis Is presented in Chapter 4 of this EA. The assessment identified the
following potential cumulative impacts.

Alr Resources

No significant cumulative air quality impacts are projected to occur from the Mother Lode
Project. Particulate emissions would be highest in the immediate vicinity of each project and
would not result in cumulative air quality impacts.

Water Resources

Significant cumulative water resource impacts are not projected for the Mother Lode Project
together with other potentially interrelated projects due to the presence of hydrologic boundaries
which separate the groundwater source for the Mother Lode Project from the aquifers used 1o
supply water for the other projects. In addition, the estimated radius of the drawdown from
groundwater pumping of each of the interrelated projects would not intersect one another.

Operation of the projects would not be expecied 1o cause cumulative water resource impacts
to sensitive areas such as the Ash Meadows springs, Devils Hole, local springs in Oasis Valiey,
springs near the Park Headquarters in Death Valley National Monument, or the Town of Beatty
municipal water supply.

Vegetation and Wildiife
No significant cumulative impacts are anticipated to vegetation and wildlife. Vegetation and

wildlife habitat loss would be short-tarm and, with the exception of the open pits, the habitat
would be reclaimed following completion of mining activities. Potential adverse impacts of
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cyanide-lacen waters to waterfowl and other wildlife would be mitigated by making these areas
unavailable to wildlife, in compliance with Nevada Cepartment of Wildlife permit stipulations.

Land Use and Recreation

Impacts to land use and dispersed recreation on putlic lands would be site-specific and not
interralated with the Mother Lods Project. There is abundant open-space land available in the
region.

Socloeconomics

The increase in population associated with the interrelatad projects would result in cumulative
sociceconomic impacts in the Beatty area. Short-termm adverse fiscal impacts are anticipated
due to the immaediate need for increased public services prior to the arrival of increased tax
revenues.

Housing demand is expected to exceed the avaiiable supply of housing during both the
construction and operation phases of the interrelated projects. Bond Gold and USNGS would
both provide housing for operations employees o help offset these impacts.

Public services and facilitiss anticipated 1o be Impacted by development of the interrelated
projects include:

Police and fire protection
Judicial system

Medical services
Schoois

Water and sewer system

The financial reqQuirements to meet thesa increased demands would come from
intergovernmental revenues, which would lag behind the service demands, and from voluntary
tunding or advance financing by the operating comganies.



Agengy Preterr itr -ative

The Bureau of Land Management proposes to approve the Plan of Operations {or the Mother
Lode Project with the following list of mitigation measures 1o prevent undue or unnecessary
degradation of federal lands and to provide for reasonabdle reclamation:

WR-1 V-2 VR-2
WR.2 CR-1 VR.3
V-1 VR.1 SE-1

These measures are cescrnbed in Section 3.12 of this EA. The reclamation plan is considerod
an integral pan of the Plan of Operations; concurrent reclamation is to be incorporated where
feasible.

The Agency Preferred Alternative is Alternative 2. This alternalive would disturd approximately
75 acres of federal land. approximately 189 acres would be removed from use by livestock and
wildlile within the fenced area for the project. The visual impacts would be reduced somewha:
compared 10 the other alternalives by the location of the leach pads and waste dump in an area
partially screened from view by Bare Mountain.

USNGS must have all required federai anc siate permits agproved pnor to issuance of the 3LM
Recor¢ of Decision.

X



TABLE OF CONTENTS

Page

SUMMARY ittt ittt ettt ittt ittt i e e iii
LST OF TABLES .. it ittt ittt is ettt et s o e nn xv
LIST OF FIBURES .. it i it ittt s et e it e e s xvil
PURPOSE AND NEED . ... i i i e et it et i it XVviii
1.0 PROPOSED ACTION AND ALTERNATIVES ... ... ittt i, 141
DI T 1o = T 11 2 4 o 1-1

1.2 Project Area ... ... .. ittt iii it i i i i e e e 1-1

1.3 SHe GeOlOgY . . vt i vttt i i e i e e e 1-5

1.4 Description of Propesed ACtion .. ..........iiiiii it i, 1-5

141 Mining Operation . ...ttt 1.7

1.42 OreProcessing ... v vttt ittt e e 1-12

1.4.3 Ancillary Facilities . ................. e e 1-16

144 Emissionand PoliltionControls  ........ ... v 1-18

145 ReclamationPlan .. ..... ...y e 119

1.5 Alternatives to the Proposed AClion . ... o iv it it it 1.23

1.5.1 NOAClHON Alternative . ... ... ittt ettt 1-24

1.5.2 Alernative Facility Locations . ....... v ii i e 1-24

2.0 AFFECTED ENVIRONMENT . i i i i i et et e i e e 2-1
2.1 AT ROSOUICES . . .t v ittt ittt e et e e 241

2.1.1 Temperature and Precipitation .. ........ ... ... 2-1

1.2 WINAS ... e e e e e 2:3

2.1.3 Dispersion Condltions . . ........ e e 2:3

214 At Quality . ... i e e e 2-6

2.2 Geology, Mineral Resources, and Paleontology . ........cvvvv .. 2-8

221 Geologic Setting . . . .. S e e 2-8

222 GeologicHazards . .....covviiniienn i, 2.8

2.2.3 Mineral RESOUMCES .. v v v vt ittt cinttineen et 2:9

224 PRlBONBIOZY ..t i e e e e 2:-10

2.3 Water ResOUrCeS . ... ittt ittt ittt it it e e e 2-10

231 Groundwater . ... ... i e e e 2-10

232 Surace Waler ... ... e e e e 2:13

2.4 SOIIS ... e e e e e e e e 2-13

2.4.1 Soil Map Unit DesCriptions .. ...ttt vinennnn e 2-14

2.4.2 Sultability of Soils for Topsolling v .. vv ittt enner e, 2:18

25 Vegetation ... .ttt e 2:20

2.5.1 Vegetation Communities . .............covviirvenn. .. 2-20

2.5.2 Threatened and Endangered Plants . ........covvvvevn.n. 2:26

2.8 WIldIa ... ittt it i it e e e e e e 2-26

27 Land Use and Recreation . ........... ..t inniveenuenenen., 2-29

271 lLandUseandlandUsePlans ............... .0 vvv... 2-29

2.7.2 RecCreatlon ... ..ttt e e e e 2-31



273 Widerness .......... e e e e 2:32

274 Grazing ........ .00 iu e e e e 2-32

278 WIHA Burros and HOrsaes .. .. ..o v ot v vt 2:32

2.7.6 Areas of Critical Environmental Concom (ACEC:) - D &

2.8 Cuttural Resources . ......... .00 et e e e e 2.3
2.8.1 Regional Overview .......... e 2-33

2.8.2 Cutltural Resources Inventory .......... e e 2-35

2.9 Aesthatics ............ C et st e e e 2:36
29.1 VisUal ReSCUICES .. .. v v v ittt oot oo nonoaesess s 2:36

29.2 Noise ........ e e e e e e 2-39

2-10 SOCiOQCOUOmiC‘ R R T T T T T B S S S SR ST S S R 2'40
2.10.1 Population . ........... ... e e e e 2:40

2.10.2 ECONOMIC BAaSE ..... ittt e e e 2.42

2.10.3 Employment and INCOMB . ... . .. i v it ii it e e 242

2.10.4 Public Fiscal Conditions . .....civ vttt ittt iennnneenns 2-44

2105 Housing .....iuiiiiie e Cie e e 2-51

2.11 Transportation ........ e e e e e 2-61
3.0 ENVIRONMENTAL CONSEQUENCES . .. .. . i i i it i te e e 3-1
3.1 Alr ReSOUICES . . ... ... i i s e e e e e 341
3.1.1 Proposed Actlon ................................... RB)

3.1.2 Alernatives . .. ... ... e e 3-6

3.2 Geology and Mineral ReSOUICES .. ... ... v i v it inin i, 3-6
3.2.1 PrOROSeS ACHON . . v i vt s e e e e e 36

3.2, AlBINAUVES . . e e e e e e 3.7

3.3 Water ReSOUICES . .. ... i e e e e 3.7
3.3.1 Proposed ACHON . ..., .. i e e e 3.8

3.3.2 Alernatives .. ... i e 3-10

34 S0I8 . .. e e e e e e e 3-10
3.4.1 Proposed ACHONM . . ... .. e e e e 3-10

3.4.2 Allermatives . ... .. .. e e e e 3-11

3.5 Vegetation . ... ... . . e e 3-11
3.5.1 Proposed AClON . . . ... i e e e e e 312

3.5.2 ARerNaliVES . .. e e e 3-12

3.6 WIIAIfe . it e e e e 3-13
3.6.1 Proposed ACHON . .. ... . it i e e e 3-13

36.2 AREMaAativeS .. ... ..ot e e 3.14

3.7 Land Use and ReCraatioNn .. ... ottt ittt i e 3-14
3.7.1 Proposed ACHON . .. .o i e e e 3-14

3.7.2 AREmatives . ....... .. 3-16

3.8 Cultural ReSOUICES . . ... v it it e e e e e 3-16
3.9 ARSI NBLCS . ... e e e e 3-17
3.9.1 Visual ReSOUMCES . . ... i vttt i e e e e 3-17

3.9.2 NOISB ...ttt ittt i e e e e e 3-20

3.10 SOCIOBCONOMICS &+ v v v vttt ittt it ettt et ettt e 3.22
3.10.1 Proposed ACliON . . ... ... e e e 3-22
3.10.2 Allernatives . .. .. ... ... .. e e 3.4%

3.11 Trangpontation . ....... . . i e e e 3.46
3.11.1 Proposed ACHON . . . ... . e 3-46

3.11.2 ARerNatives . . . . e e e 3.48

3.12 Recommended Mitigation and Monitoring Measures .. ... ........... 3-48

Xiii



3.12.1 AP ReSOUICES ..t v vttt it e e 3-48

3.12.2 Water Resources ...... e e e 3-48

3,123 Vegetation . ......... e e e e e 349

3124 Cullural ReSOUTCeS . ... .. vt viin st vt ine s oannsnn 3-49

3125 AestheliCs .. ...ttt i it e i e 349

3,126 SOCIOBCONOMICS . . . vttt et e et et en e e n s a e 3-50

3.13 Summary and Comparison of Alternatives . . ............. ... ... 3-52
3.13.1 Summaryofimpacts ......... . i i e 3-52

3.13.2 Comparison of Alternatives . .. .......c.ovn v vvn oo, 3-56

4.0 CUMULATIVE IMPACT ASSESSMENT .. ittt ittt it st 4-1
L T [ 1o Yo [ o2 o o 4.1

4.2 Description of Interrelated Projects . .......ovv i in i it 4.1

4.2.1 Bullfrog Project Operation . .......covv et 4.2

422 ‘Hypothetical’ Mining Project . . ........ ..o 4.2

423 Yucca Mountain Nuclear Waste Repository .. .............. 4-4

43 Cumulative IMPaCTS . ... ... ittt e e e e 4-4

4.3.1 Aif RBSOUICES ...ttt ittt ettt it e e 44

432 Waler ReSOUNCeS . ... ittt it ittt it e e 4.6

43.3 VegetationandWildiife . ............. ... ... .. 4-11

434 Land Use and ReCreatiON . .. v v vt ittt e 4-12

4.3.5 SOCI0RCONOMICS . .. v ittt it 4.13

5.0 CONSULTATION AND COORDINATION ittt it i it ittt vt e e 5-1
8.1 PUDC INVOIVEMBAL . . oo s e e i e e e 5.1

5.2 List of Agencies and Organizations Consulted . . . .................. 5.5
ACRONYMS AND A3BREVIATIONS . .. . i it e e e e e e AA-1
REFERENCES L . ittt it st i et et e e e e e R-1
APPENDIX A: WATER RESQURCES TECHNICAL MEMORANDUM . .............. A1
APPENDIX B: SOIL PROFILE DESCRIPTIONS ANDSOIL ........ . v, B-1

LABORATORY DATA

Xiv



141
2-1
2:2

2-3
2.4
25
26
2.7
28
29
2-10
2-11
2-12
2-13
2-14
215
216
2-17
2-18

2-19
3-1
3-2
3-3
34

3-4A

LIST OF TABLES

Permit Requirements for the Mother Lode Project ....................
Regional Temperature and Precipitation Data . ...........co0ovv vt
Beatty, Nevada Wind Speed and Direction Joint Frequency

1T 3§ ] <10 1 1T« o
TSP Particulate Data Summary 1983-1986 ... ......cciiiiiv v
Soil Map Unit Descriptions . .. ... ittt it i e i e
Soil Series Characternistics .. ... .cvv vt iinee it e
Topsoil Salvage Depths . . ........... e e e e e
Plant Species Observed Within the Mother Lode Project Area . ... ... ... ..
Vegetation Type Data Summary for the Project Area . .................
Wildlile Species Observed in the Project Area and Vicinity . .............
Visual Resource Management Classes . .......... ...t n.
Study Area Population 198010 1888 . . ... .. it i i e
Nye County Employment by Major Industry ... ... cii i i v inenn e ..
Asgessed Valuation by Jurlsdietion . . ... o0 i i i e e
Beatty Town General Fund Revenues and Expenditures ................
Nye County Revenue & Expenditure Analysis 1982.1888 . .. .............
Trands In housing Units 1970 10 1988 . ... v v i vttt i it e i in et ns
Existing Housing Stock in Beatty and AmargosaValley ................
Beatty School, May 1888/February 1989 Capacity and Enroliment

By Grade . ... i e et e e e e e
1987 Traffic Volumes in the Beafty Area ........ ................
Summary of Mine Particulate Emissions .... .. Ve e e
Summary of Estimated Air Pollution Impacts from USNGS Operations . . . ...
Major NOISE SOUICES . . v ittt ittt ettt iee ettt iie .
Impact Assessment Scenario 1 Peak Construction Phase, 1989

Proposed Project Employment, Population, Housing, and School-Age
Children Projections . ...ttt it i i e e e
Proposed Project Employment, Population, Housing, and School-Age
Children Projections . ... oo vttt i e e e



3-5

3-5A

3-6
37
3-8
3-9
4-1

4-2

43
4-4

541

Impact Assessment Scenario 1 Peak Construction Phase, 1989

Proposed Project Employmaent, Population, Housing, and School-Age

Children ProjeclioNS . ..o vt i e e 3-27
Impact Asssssment Scenario 2 Peak Construction Phase, 1989

Proposed Project Employment, Population, Housing, and School-Age

Children Projections ... .. it i 3-29
Impact Assessment Operations Phase Proposed Project Employment,

Population, Housing and School-Age Children Projections .. . ... ........ 331
Iincremental Tax Revenues Generated Mother Lode Project - USNGS . . . . .. 3-38
Peak House Traffic EMects of the Proposed Mother Lode Project . . ... ... .. 3-47
Summary of Impacts of the Proposed Mother Lode Project .. ........... 3-53
Growth Projections Employment, Population, Housing, and

School-age Children Operations Phase . ............c.covvnnen.. ... 4.1%

Estimated Cumulative Socioeconomic Impacts Employmaent, Population,

Housgholds, and School-age Children Beatty and Amargosa Valley . . . . . . .. 4.19
Estimated Incremental Tax Revenues Cumulative Analysis ... ........... 4.22
Local Government Per Capita Expenditures Nevada, Wyoming,

Montana, and Colorado, 1986-1987 . . . ... vt 4.24
LISt Of ProparrS . . . e 5.2

xvi



1-1

1.2
1-3
14
1.5
1-6
1.7
a1
2-2
2:3
24
4.1

LIST OF FIGURES

Page
Project Location ............ccvvvvnn e e e 1.2
Regional Overview ........ e e e e e Caee e 1-4
PropOsSed ACiON .. ...ttt i e e e et e 1-6
Crushing - Agglomerating Operation ............ e e e 1-10
Process Flowsheet . ........ .. ittt e 1.15
ARerNative 1 . e e e e e e 1.25
ARtV @ . ... o i e e e e e e e 1.26
Annusl Wind Rose Las Vegas. Nevada 1981 . .. ... .. .. ... 2.5
SOl MaD .. e e 2-1%
Vegetation Map ... . it i e e e 2-23
Visual Resources Inventory Classes . .............cciiviinnnnn.. 2-38
Location of Interrelated Projects . .. ... ... i e 4.3

xvii



PURPOSE AND NEED FOR ACTION

This Environmental Assessment (EA), prepared in compliance with the National Environmental
Policy Act (NEPA), describes the potential environmental impacts of U.S. Nevada Gold Search
Joint Venture's (USNGS') proposed development of the Mother Lode Project, a precious metals
mine and processing operation. The project is located in Nye County, Nevada, approximately
7 road miles east of Beatlty. The proposed project would produce approximately 2,430 tons per
cay (TPD) of ore.

An estimated 1.2 million tons of ore would be mined over the estimated 2-year operational life
of the project. Gold is a major commodity on domestic and foreign markets with extensive
industrial and commercial uses. Demand in the United Stales has exceeded domestic
production from new mines and scrap recovery in recent years, and the difference has been met
with imports or reduction of existing inventories. The demand for precious metals is expe . ~d
1o continue, it not increase, for the remainder of the century. Additiona! domestic produstion,
such as the proposed project, woulc reduce the need to import gold and would improve the
country's foreign trade baiance.

USNGS' proposed project is descrided in a8 Plan o! Operations submitted in December 1988,
as amended January 1983, to the Bureau of Land Management (BLM), Battie Mountain Distric!.
Tonopah Resource Area Office. Because the proposed mine and processing facilities woulc be
located on unpatented miring claims administered by the BLM, the operations are required to
comply with procedures and standards described in BLM regulations for surface mining of
public lands under the General Mining Laws (43 CFR 3809). These regulations recognize the
statutory right of mineral claim holders to develop federal mineral resources and encourage
such development consistent with the Mining and Mineral Policy Act of 1970 anc the Federa!
Land Policy and Management Act of 1876. The regulations require BLM 10 review proposed
operations to ensure that: 1) adequate provisions are included to prevent undue and
unnecessary degradation of federal lands; 2) measures are included to provide for reasonable
reciamation; and 3) the proposed operations will comply with other applicable federal, state, and
local laws and regulations.

This EA was prepared according 1o BLM surtace management regulations (43 CFR 3809) and
the implementing regulations (40 CFR 1505) for the National Environmental Policy Act (NEPA).
The purposes of the EA are 10 assess the potential environmental impacts of the proposed mine
ancd processing operation, to determine i an Environmental Impact Statement (EIS) is required,
and to aic the BLM Authorized Officer in reviewing USNGS' proposed Plan of Operations.



1.0 PROPOSED ACTION AND ALTERNATIVES

1.1 Introduction

The U.S. Nevada Gold Search Joint Venture proposes to construct and operate an open-pit
mine and heap leach facility, hereinafier referred 1o as the Mother Lode Project, near Beatty,
Nevada (Figure 1-1).

The Mother Lode Project involves the operation of an open-pit mine, heap leach, and carbon
adsorption recovery circuit for gold dore production. Total drill-proven reserves to date equal
1.2 million tons of oxide ore that can be crushed, agglomerated, and heap leached. Mining in
the first year would supply an estimated 600,000 tons of ore material for heap leaching, while
producing approximately 900,000 tons of waste rock (strip ratio 1.5:1). At this mining rate, gold
production is estimated at approximately 25,000 ounces of gold per year. Reserves, as now
estimated, would be exhausted over a 2-year mining period, although potential exists for
additional reserves within the project area. Feasibility, preliminary engineering, and other mining
studies conducted by USNGS are summarized in this project description. A list of the permits
and approvals required for construction and operation is included in Table 1-1.

1.2 Project Area

The Mother Lode deposit is located approximately 7 road miles east of Beatty, Nevada (Figure
1.2). Itis reached from U.S. 95 by traveling east on Fluorspar Canyon Road and northeast on
Tates Wash Road. The first 4 miles are a gravel road, while the last 3 miles are an unimproved
dirt road which would require upgrading to facilitate increased travel.

The Mother Lode property encompasses 344 claims located within T12S, R48E, Sections 3, 4,
5 6,7,8,9, 10, 16, 17, 18, 19, 20, 21, and 22; and T12S, R47E, Sections 1, 12, and 13, all of
which are iocated in the Fiuorine Mining District, Nye County, Nevada. The proven ore reserve,
the ‘Mother Lode® deposit, is located in the eastern half of T12S, R48E, Section 7.

The project properties within the claim boundaries (Figure 1-2) comprise approximately 6,850
acres. The project area would encompass less than 250 acres within the fenced area of which
approximately 75 acres would be disturbed.
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TABLE -1
PERMIT REQUIREMENTS FOR THE MOTHER LODE PROJECT

Agency Required Permit or Authorization

Eederal

Bureau of Land Management (Coordinated with Environmenta!l Assessment and Approval of Plan
NV Dision of Histonc Preservation & of Operations

Archaeology: consuftation with Advisory Council
within Section 106 process of NHPA)

Archaeological Clearance

Fish and Wildife Service Compliance with Endangered Specias Act
Compliance with Eagle Protection Act

State

NV Diision of Environmental Protection Air Quality Registration Centlficate (Permit to
Construct)
Air Quairy Parmits 10 Operate
Zero Discharge Permit

NV Depantment of Wiidife " Modffication of Habhat Permit

NV Dhivision of Historic Preservation & Archagological Clearance

Archasology (Coordinated with BLM)

NY Division of Water Resources Parmhi 10 Appropriate Public Waters
NV DMision of Heatth Sewage Disposal System Permit
NV State Inspector of Mines Notffication of Opening and Closing of Mine
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1.3 She Geology

The project site is located at the northeastern extrame of Bare Mountain in southern Nye County.
Located within the Great Basin region of the Basin and Range Physiographic Province, the
regional setting is characterized by isolated erosional remnants of fault-block mountain ranges
separated by aggraded desert plains.

Bare Mountain is bounded by the Quaternary and upper Tertiary sediments and voicanics of
Crater Flat to the east and southeast. To the west and north are the upper Tertiary sediments
and voicanics which form Yucca Mountain. North and northwest of Bare Mountain, intensely
deformed volcanic rocks and sediments of Tertiary age form the Bullfrog Hills, which continue
to the west of Beatty. Quaternary alluvium fills the Amargosa Desert, bounding Bare Mountain
to the southwest.

The first mining activity on Bare Mountain is dated at 1861, with a gold discovery on the southern
tip of the mountain. Mining activity on the northern portion of the mountain began in the early
1900s. Gold, silver, mercury, flucrite, and base metals were produced in varying amounts. The
Daisy Fluorspar Mine to the west and the Sterling Gold Mine to the south are currently in
operation.

The Mother Lode oxide deposit is hosted in altered, intensity folded and faulted Paleozoic
sediments and Tertiary intrusive rocks. The deposit occurs from the surface, under a thin veneer
of soil, to a depth of approximately 200 feet. Refractory sulfice mineralization occurs below the
oxide ore and is currently being drilled and evaluated for future reserves.

1.4 Description of Proposed Actlon

The proposed mine and heap leach facilities are located within the Crater Flat watershed. The
surface mining operation would commaence at an elevation of 4,180 feet with the ultimate cepth
of the pit at 3,960 feet. The heap leach would be located approximately 2,000 feet northeast of
the mine site (Figure 1-3). The Proposed Action would disturb approximately 75 acres.
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USNGS proposes 10 improve 2.5 to 3 miles of the dint access road along Tates Wash from the
Daisy Fluorspar Mine in T12S, R47E, Section 23, to the Mother Lode mine site. The road
improvement would entail grading and surfacing.

The Mother Lode oxide project is projected to have a life of 3 ysars, including construction,
operation, and reclamation. The project life may be extended if additional exploration drilling
proves successtul. There is 8 known sulfide ore reserve under the present oxide reserve that
cannot be feasibly treated by heap leaching. This sulfide reserve will continue to be evaluated
for extent of mineralization and treatment methods.

The Mother Lode Project would employ an average construction workiorce of 50 with a peak
construction workforce of 75 expected in summer 1989. The operations workiorce would
average 45,

1.4.1 Mining Operation

The economically minable portion of the Mother Lode deposit is presently confined 10 a single
location on the project site. The project layout and operation described below are based upon
a combination of technical, economic, and environmental considerations.

1.4.1.1 Open Pit. The shape and configuration of the open pit are primarily defined by the
mineralization and economics that dictate the mine plan, whereas pit siopes and benches are
influenced by the geologic and geotechnical characteristics of the pit area. Initial engineering
indicates that the fina! pit siope would be 45 degrees with standing walls at 62 degrees. The
pit would have a8 maximum depth of 200 feet, and the benches would be 20 feet in height.
Haul roads would be 50 feet wide, with ramps having a maximum 10 percent grade.

Pit bench heights and widths are based on detailed exploration data. The geologic and
geotechnical characteristics of the materials exposed during pit excavation would be monitored
regularly. Modification of the planned pit slopes may be necessary in order 10 accommodate
actual conditions. Approximate dimensions of the final pit would be 600 feet by 600 feet {or an
overall area of 8.3 acres.



Topsoil overlying the pit location would be stricped and stockpiled to the southeast of the ¢it
(Figure 1-3) for later use in site reciamation. Cre would be mined by typical open-pit methccs
involving drilling, blasting, loading, and hauling. Almost all overburden and cre would reguire
drilling and blasting. Ore would be loaded by a front-end loader and/or a hydraulic shovel and
hauled to the crusher to be crushed, aggiomerated, and then lcaced onto the heap leach pac.

The open-pit mining schedule invoilves one 10-hour shift per day, operating $ cays per week.
Mining/leaching cperations would operate year around.

A maximum of 4,500 tons of ore and 6,750 tons of waste (Cepending on stnp ratic) would te
moved each day of cperation. A total of 60C,000 tons of ore and 900,000 tons of waste wouic
be removed each year; 1.2 millicn tcns of cre and 1.8 million tons of waste would be removec
during the life cof this project.

1.4.1.2 Mining Equipment. The major mining equipment proposed for the Mother Loce Prerect
incluces the fcilowing:

1 - hydraulic excavator (5 yd.)(Cat 245)
1 . grader
1 - water truck
1 - powcer truck
7 - 50-ton haul trucks (Cat #773) (incluces 2 sgares)
2 - loaders (Cat #9888B)
3 - dozers (Cat D8)
1 - dozer (Cat C6)
2 - blasthole drills (inclucdes 1 spare)
10 - pickup trucks

This equipment may be revised during the life of the mine to suit mining concitions.

1.4.1.3 Waste Dumps. The waste dumps would be located due east of the pt bouncary
(Figure 1-3). The waste dump would be able to accommodate, at a minimum, the approximately
1.8 million tcns of waste projected ‘or the life of the prcject.

The waste cumps would be developed by end-cump constructicn techniques with the active

dump face lying at the waste rock's angie of repose. The waste rock is primarily composec
of Paleozsic seciments. Assumgtions used in concegtual cump design were: 8) waste rock

1-8



has a 38-degree angle of repose, and b) a swell factor (from in-situ to dumped rock) cf 3C
percent,

it is anticipated tha! natural drainage of the dumps will take place as a result of malena
segregation during dumping. No groundwater, springs, or ore has been encountered durnng
condemnation drilling in the area of the waste dump site.

1.4.1.4 Portable Crushing Facility. A poriable diesel-electric crushing plant with a cagacity
of 450 tons per hour would be used to crush the ore 10 1.25 inches. A pug-mill agglomeralor
would be used o agglomerate the ore, using cement and water. A loadout hopper woulc de
used to load the crushed, agglomerated ore into haul trucks for hauling to the heap leach.

The crushing/agglomerating facility would contain the following major equipment:

1 - 30 x 42-inch jaw crusher

2 - 5 x 16-foot double-deck screen (end to end)
1 - 4-foot standard cone

1 - pug-mill agglomerator

1 - 140-ton cement hopper and feeder

1 . 800kw diesel-eleciric generator

A schematic facility flowsheet is shown in Figure 14,

1.4.1.5 Mine Support Facllities. Mine site service facuities for the project would consist cf a
50- by 75-foot maintenance shop. a tool trailer; explosrves magazine; mine office trailer; three
10,000-gallon above-ground diesel tue! tanks, one 500-gallon gasoline tank; and a lube-o
storage trailer. Electric power would be generated on site with portadble generators (see Section
1.4.3.1). Communications would be by radio. Most of the structures for the project would be
portable or easily disassembled stee! buildings. These facility locations are shown in Figure
1.3.

1.4.1.6 Drilling and Blasting Procedures. A sysiem of driling and blasting, coupled with the
use of a loader-dozer combination, would be usec to excavate both ore and waste at the mine
site. Blastholes would have a 6.5-inch diameter and be drilled with a percussion/rotary blasthole
drill. The blasthole configuration is expected to be a 12- by 12.100t pattern with a 24.foot depth.
Approximately 100 holes (maximum) would be blasted using approximately 110 pounds per hole
of ammonium nitrate tuel oil blasting agent, coupled with a non-electric (pnmer cord) blasting
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system. Charge sizes woulc de less than 1,000 pounas per cap celay Production blasiing
would occur during the caytime shit 8 maximum of 5 imes per week. Explcsives would be
transported by truck and stored on site in approved storage facilities. Scaled distance formulas
based on industry siancards (DuPont Blasiers Handbook, 16th Edition) would be usec 1o
estadish safe seismic aisturbances and ar blast imits. Athough no problems are anticicated
due 10 the blasting, monitonng eguipment would be used and mitigation procedures woulc be
employed should unexpected protiems occur. The closest known occupied resigence 1s
approumately 6 miles from the mine sie.

1.4.1.7 Haul Roads. AfRer biasung, both the waste rock anc ore would de loazed intc 5C-ton
haul trucks with a front-end loader or hydraulic shovel. Waste rock would be hauled to the
waste daump area. Ore would be transporiec to the crusher,/agglomeration area and from there
10 the heap leach pag.

Several haul roags woulc be consirucie2 10 provide ascess from the pit to the waste dump
site. Haul roads, for the most part, would de 50 fee! wige with maximum grades of 10 percent
The running surface wouic be approximately SO feet wice with an addtional 8 fect for salety
berms and internal ¢itches. Dust generation on the haul roads would be minimized by routine
sprinkling with water anc or use of BLM-azproved chemical bingers. Haul roads of simiar
construction woulc a!sc de built within the pit. In-prt haul roads would be of sufficient wigth (52
feel) to allow haul vehicles 1o pass abreast. Daily mantenance would be performed on all hau’
roacs.

A pnmary haul road woulc be construcied for transporiing ore from the open pit to the crusher-
aggiomeratdr-leach pad. Intialty, the main haul road to the leach pad would be approximate!y
2,000 feet in iength anc woulc eventually be shortened to approximately 1,000 fee! as the pac
area grows. The same construction techniques employed for the waste dump haul roacs
would be used. Maximum road graZes would be maintaned at 1C percent or less.

Approximately 4 miles of new roag consiruction s antisipated for pit roaas, haul roads, access
roads within the she, and water well access roads.
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1.42 Ore Processing

USNGS proposes to utilize heap leach recovery concepts for this project. Metallurgical testing
has shown that crushing to a coarse size (1 10 2 inches) would provide excellent percolation
properties at acceptable gold extraction rates. Miling of the oxide ore did not show any
advantage over heap leaching.

Cre would be mined, crushed, agglomerated, and stacked in two 20-foot lits on an impermeable
plastic liner (pad). Dilute cyanide sclution would be applied over the heap with drip irrigation,
leaching the gold. The ponds holding the cyanide solutions would be of doubie-lined plastic
construction. Carbon adsorption would be used to recover the gold from the cyanide solution.

When the project is complete, the heaps would be water-washed to remove the residual cyanice.
This wash water along with any cyanide process water would be evaporated in the ponds,
destroying the cyanide.

The proposed heap leach pads and recovery facility would be located approximately 1,000 feet
northeast of the open pit (Figure 1-3). Up to two expanding pads for leaching would be utilized,
depending on variations in minable ore reserves. The leach pads and process solution ponds
would ultimately cover approximately 22 acres. Sufficient impermeable plastic pad area would
be constructed to contain approximately 1.2 million tons of ore.

1.4.2.1 Process Facllity Construction

Leach Pads. The leach pad sites would be dozed and/or graded to an approximate 2 to 3-
percent crosspad siope toward the pipes to the pregnant pond. All trees, shrubs, and large
rocks would be removed. Topsoil would be removed and stockpiled adjacent to the disturbed
sites (Figure 1-3) for use in site reclamation at the end of the project lifa. After grading, the pad
site would be rolled and compacted with a mechanical vibrating roller, using water to aid
compaction. This base would be approximately 4 to 6 inchies in thickness.

A 60-mil polyethylene plastic liner would then be installed in sections over the packed base.
Then 4-inch drainpipes at 20-foot centers would be installed to aid in heap drainage. The laying
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and welding of the plastic would be performed by an experiencec and licensed liner instaliatien
company. All welds would be checked and certified by that company.

Solution Ponds. The solution storage pond sites would be excavated by dozer. All trees,
shrubs, and large rocks would be removed. The excavated ponds would be rollec anc
compacted with a mechanical vidrating roller, using water to aic the compaction. This packec
base would be approximately 4 10 6 inches in thickness.

A 40-mil polyethylene plastic liner would be installed over this packed base and welded on site.
This would be the seconcary or fugitive solution collection liner. A polyethylene drainage ne!
would be laid on the sides of the ponds, and pea grave! and a polyethylene drainage net woulcd
be laid on the pond bottom. A 40-mil polyethylene plastic liner would be instalied over the
polyethylene drainage net and welced on site. This would be the primary liner to contain the
weak cyanide solutions used in heap leaching.

A monitoring and tugitive collection system woulc be instalied on the pond bottom between
the primary and secondary liners. A 6-inch drainpipe would be instalied at the lowest corner
of the pond to collect any fugitive liquars. A 6-inch PVC pipe would connect the 6-inch drainpipe
and run up the side of the pond to monitor and collect any tugitive liquors from the drainpipe.

The two ponds (pregnant and barren) would each have a capacity of more than 1.5 million
gallons for a total capacity of more than 3 million gallons. A 12-inch deep, plastic-lined overflow
trench would connect the pregnant and barren ponds at the top leve! of each pond to allow one
pond to overflow to the other. The ponds are designed with sutficient excess storage capacity
to handie a 24-hour, 25-year storm event with a 48-hour power loss.

The solution ponds would be covered with a plastic mesh screen which would hang above the
ponds and be attached to the sides.

Fresh Water Storage Pond. The estimated daily water requirements for the project are 100
to 250 gallons per minute (gpm). A 1.5 million gallon capacity freshwater storage pond would
be excavated by dozer, and all trees, shrubs, and large rocks would be removed. The excavatec
pond would be rolled and compacted; the compacted base would be approximately 4 1o 6
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inches in thickness. A 40-mil polyethylene liner would te installed over this packed tase arc
welded on site.

Anclilary Process Facllities. A 25- by 50-foot steel building would be construcied to house
the equipment for carbon adsorpticn, carbon stripping, carton regeneration, dore me:ting, anc
cyanide addition. This building would have a 6-inch reinforced concrete slab with 4-inch
concrete berms to contain and crain any liquids back to the tarren or pregnant pond.

A 5-strand non-antelope barbed wire fence would be installed around the perimeter of the grcject
area to isolate the facilities from intrusion from livestock or other amimals.

A diese!-fired (3.5 gallons per hour) crucible furnace wcuid be instalied in the metal recovery
facility to flux and melt the gold-coated steel waol to produce a gold core. This melt furnace
would be hooded and vented through the roof with a 2,500-cutic-feet-per-minute tan exhaustiinrg
to a 12-inch stack extending 4 feet above the roof peak.

1.4.2.2 Processing Facility Operatior The flowsheet for the process is shown in
Figure 1-5.

The processing facilities would operate 24 hours per cay, 7 days per week. During startup, ail
impoundments and distribution lines would be tested for leak integrity. The leach process s
started by pumping weak cyanide solution (at a concentration of about 1 pound per ton [0.C5
percent] with a pH of 10-11) to the drip irrigation system on top of the ore heap. The sciutior
percolates down through the heap, leaching the gold and recovenng it on the leach pad liner;
the gold-bearing solution is channeled to the pregnant pond.

The pregnant solution is pumped through five columns of activated carbon which adsord the
gold from the solution. The solution, now barren of gold, flows to the barren solution pond.
The barren soiution is then brought back up to the required cyanide level and irmgated on the
ore heaps. ltis anticipatid that it will reat...e approximately 72 days to leach the gold from the
ore. After one secticn ot ore is leached, that section would be shut down and the irrigaticn
would proceed to another section of freshly stacked ore.
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After the first carbon column is loaded with gold, the carben is transferred to the strip cclumn
where hot caustic-Cyanice solution is circulated through the cardon, strigping the goic. The
goid in the strip solution is plated on steel wool in an elecirowinning cell.

The stripped carbon is then washed and transferred to the acid wash column where cilute
hydrochloric acid neutralizes and washes the calcium carbonate and other impurities from tre
carbon. The neutralized hydrochicric acid is discharged to the barren pond. ARter acid washing,
the regenerated carbon is trans’erred tack 1o the end of the cartben acdsargtion Circuft to te usec
again to acsord the gold from the pregnant scluticn.

1.4.2.3 Chemical Handling. Scdium cyanice would be added periccicaily to the barren penc
and to the caustic strip circult. Cyanicde would be delivered o the site in cyanice ‘flo-bins’
Prior to use, the intact “fo-bins® would be stored acjacent to the recovery building. 'When
neeced, the flo-bins would be brought onto the isolated concrete pad where the cyanice woulc
be acded to the barren pond via a mix tank, using a circulating slipstream of barren ponc water.
Other chemicals, such as lime or caustic, would be added to this mixing tank when recuirec.

Descaling agents (approximately 10 pem) would te continuously adced at the pump sucticn
line of both the pregnant and barren pond pumps. The small amount of hycrochlonc ac:c

would be sicred and added away from the cyanide area.

Listed below are the major chemical reagents to be used in the ore processing:

¢ sodium cyanice o hydrochloric acid
¢ sodium hydroxice ¢ descaling agents
e lime e melting fluxes

All toxic chemicals would be hancled in isolated areas. !f 2 cyanide spill should occur cutsice
of the isclated areas, any contaminated ground would be excavated and put on the heap leach
pads. Also, caicium hypochiorite would be kept on site for cyanide neutralization, if needed.

1.4.3 Ancillary Facillties

1.4.3.1 Power. Electric power for the process plant, laboratory, and miscellaneous uses around
the heap leach would be provided by a 385-kilowatt (kw) diesel-powered generator with a 365
kw standby generator. The crushing plant would use a trailer-mounted 600 kw diesel-powered
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generator. The equipment maintenance shop would have a 100 kw diesel-powered generator
The two water wells would each have their own 100 kw diesel-powered generators. Estimatec
power requirements for the overall project are approximately 1,000 kw.

1.4.3.2 Water Supply. Water for the heap leach, road maintenance, mining, and crushing
operations would be provided from two wells located northeast of the project site in the center
of T12S, R48E, Section 8. Anticipated maximum water needs are approximately 100 to 250
gpm (24-hour). The water would be pumped through a pipeline into the water storage ponc,
which would have a capacity of 1.5 million galions. From the water storage pond, a pump would
distribute water 1o the various areas of use. Drinking water would be provided by commercial
sources (bottled water) and transported to the mine site.

1.4.3.3 Drainage Control. Al facilities would be protected from inuncation from direct runotf!
and moderate storm events by berms and diversion channeling. Use of natural drainage
courses would be maximized to reroute runoff. Surface flow in areas impacted by the dumps,
pits, and haul road would be controlled and channeled around the facilities. All diversions
would be designed in a manner 10 minimize potential erosiona!l impacts.

Uttie or no accumulation of surface water in the mine pit is anticipated. The water table is
considerably lower than the projected pit bottom, as indicated during exploratory drilling.

No major adverse sediment erosional conditions are anticipated because the project site is on
an elevated pediment. Further, the nearest major drainage is Tates Wash, about 1,000 feet
northwest of the open pit and lsach pads.

1.4.3.4 Fuel Storage. Fuel for the diesel-powered equipment and diesel generators would be
stored in three 10,000-gallon tanks; two 1,000-gallon satellite tanks at the water well locations;
and one 500-galion gasoline tank for the gas-powered equipment. Tanks would be above
ground and surrounded by berms with sutficient freeboard to contain the tanks' contents in the
event of spillage or tank rupture.

1.4.3.5 Sanitary and Solid Waste Disposal. All sanitary wastes would be treated in an on-
site, state- and county-approved septic leach field. All non-hazardous solid waste would be

117



handled in accordance with applicable federal, state, and county laws. Refuse would be
disposed of in an approved landfill facility on the project site.

1.4.3.86 Housing. USNGS would provide housing in Beatty for the operations workforce and
their families.

1.4.3.7 Public Services and Facilities. In order to help offset the increased demand on
community services in Beatty, USNGS has: 1) offered to provide a part-time librarian;
2) constructed a helipad at the Madical Clinic; and 3) offered to construct a 1-mile water supply
pipaline.

1.4.4 Emission and Pollution Controls

1.4.4.1 Fugitive Dust From Roads and Disturbed Surfaces. Roads and disturbed surfaces
within the mining and processing areas would be watered and treated, if necessary, w..h a dust
suppression chemical to control fugitive dust. The specific control used would be determined
in consultation with the Nuvada Division of Environmental Protection and the BLM.

1.4.4.2 Particulate Emissions. Fugitive dust emissions from the facility will be estimated for
two categories: uncontrolled and controlled. Uncontrolled emission estimates will be based
or data for emissions from the sources when control devices are not used. The controlied
estimates will be based on conservative efficiency ratings derived from EPA calculations.

1.4.4.3 Toxic Emissions. The ore itself and the processing oparation both have the potentiai
to produce small amounts of toxic contaminants. These toxic substances include mercury and
arsenic, which occur naturally in the ore, and cyanide in the form of either hydrogen Cyanice
(HCN), or sodium cyanide (NaCN), which are inherent in the processing operation.

Mercury is 8 component of the ore mineralogy and is present in small amounts. Typically,
negligible mercury vapor is produced in the crushing and leaching extraction circuits. In the
leaching circuit, the same leaching process which separates the gold from the ore would also
separate some mercury from the ore. The mercury would behave similarty to gold and would
only be in a volatile form as an off-gas emitted during the final doré meiting operation. No
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recovery of the mercury is planned because of its small concentration; therefore, it would be
vented to the atmosphere.

Arsenic present in the ore is found to have limited solubility in the cyanide leaching solution.
Therefore, any arsenic which is present would remain in the spent leach heaps, and arsenic
would not be carried into the downstream refining process.

The leaching agent to be used to recover the desired metals is sodium cyanide (NaCN).
Agueous solution of this substance can produce gaseous hydrogen cyanide (HCN), dependent
upon the pH of the solution. At the expected pH of 11, very littie HCN generation would occur.
Ambient air monitoring near the heaps and ponds of similar operations has shown the HCN to
be aimost undetectable; therefore, no emission control is planned for HCN emissions other than
to maintain the solution pH above 10.5.

Sodium cyanide can be emitted at the project as a particulate. The sodium cyanide would be
delivered in non-dusting briquettes in flo-bins and would not be exposed to the atmosphere until
put into solution. Under these handling constraints, negligible amounts of particulate sodium
cyanide are expected.

1.4.5 Reclamation Plan

1.4.5.1 Slash Clearing and Topsoll Stripping. When encountered on the project site, slash
would be isolated, piled, and left in place for establishment of microenvironments for rodents
and small mammals. Slash clearing would be done on sites to be disturbed. As currently
planned, the pit and overburden dumps are located and have been designed 1o provide stable
areas and slope for reclamation.

Once the slash has been removed, topsoil stripping would begin. Where present, topsoil would
be stripped to a depth of 10 to 20 inches from the mine pit, waste dump site, and heap leach
areas. Topsoil stripping would take place in areas deemed suitable by the soil survey and
would be done using dozers, scrapers, trucks, and loaders. The topsoil would be stored in
designated areas, as shown in Figure 3:3. Where practical, stockpiles would not exceed 20
feet in height with a 10-foot height preferable to decrease potential wind erosion and compaction.
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Stockpile sideslopes would not exceed 2:1 gradient to reduce water erosion potential and permit
the establishment of protactive vegetation cover.

1.4.5.2 Interim Reclamation. Ongoing reclamation is intenced as the Mother Lode Project
proceeds. As soon as possible after a facility is no longer in use, recontouring, retopsoiling, and
revegetation would be conducted.

Exploration drill sites and roads, unless subject to mining or acditional exploration work, would
be reclaimed. Seeding would be conducted during late fall to take tull advantage of soring
precipitation. Topsoil stockpiles would be seeded with fast-growing species, as approved by the
BLM.

1.4.8.3 Final Reclamation

Open Pit Reclamation. The open pit would be constructed with safety benches, as necessary,
10 enhancs slope stability. This would minimize putlic hazard at abandonment and would meet
safety requirements.

Although no topsoil would be applied in these areas, mine pit walls with gradient of 2:1 or
greater and the mine pit bottoms would be broadcast seeded. Natural encroachment of
surrounding native species is expected to occur on the sites. Grasses and assorted shrubs
are expected to colonize these isolated areas over time.

Waste Dump Reclamation. The waste dump crests would be partially regraded upon
completion of mining at the site. Dump slopes would be minimized where practical, thus
facilitating access by cattle to most portions of the area. Additionally, slope contours would
be graded to blend into the surrcunding topography, and proper drainage would be maintained
on either side of the area.

All flat benches of the dump would be ripped and/or scarified to produce a rough surface for
the anchoring of reapplied topsoil. Topsoil would be applied to the surface of all waste rock
areas, to the extent topsoll is available. Reapplied soil would be left in a loose, cloddy condition
(no use of disc or plow is required) to aid in moisture retention and decrease wind erosion
losses. These sites wouid be seeded using BLM-approved seed mixtures and techniques to
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snhance adequate reclamation potential. The waste rock disposal faces would be seeded one
time only.

Road Reclamation. Uniess otherwise authorized by the BLM for land resources management
or recreational access, all road corridors to the mining areas would be closed and reclaimed.
Similarly, unless so authorized, other identified arterial or mine access roads would also be
closec and reclaimed following mine closure.

The reclamation methods would utilize seed mixtures and application procedures acceptable to
the BLM. After the road is abandoned, grading would reestablish natural drainage ways. All
culverts would be removed and the crossing contoured back to a condition similar to the pre-
existing drainage areas. The road would be ‘outsioped® to permit natural drainage. This can
often be done by ‘pulling® the berm and respreading it across the road. Where available, topsoil
would also be respread. Borrow ditches would be filled in to permit outsloping and allow water
drainage off the corridor area. Intersecting dips or water bars would be installed at locations
marked by BLM personnael.

Where practical, the compacted roadbed would be ripped 10 the depth of the wearing surtace
and then retopsoiled. The requirement may be waived I, in the opinion of BLM personnel, the
roadbed is compacted too densely to permit a reasonable ripping success. A disc, plow, or
similar piece of equipment would be used to break up the clods and help prepare the solil in the
roadbed for seeding.

Fencing would be left around areas which the BLM considers beneficial to exclude from grazing
allotments to allow revegetation to take hold or prevent access of livestock. The remaining
fencing would be removed to reestablish access as similar as possible to conditions prior to
mining activities.

Heap Leach and Pond Reclamation. Reclamation of the heap leach area would have the goal
of creating contoured, revegetated mounds of crushed rock which blend unobtrusively Into the
surrounding ridges and slopes of the leach site. Heap solutions would be evaporated so that
once the site is abandoned, the only runoff would be from incident precipitation.
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Neuwtralization. Washing of the older heaps would progress on an intermittent basis until cyanide
and gold levels are sutficiently low in the off-Nlow solution. Intermittent operation of the washing
cycle allows air to enter the heap and aid In the breakdown of cyanide species.

Due to the high evapcration rate expected at the Mother Loce site during the summer months,
it is likely that the washes would be conducted on the older, leached-out heaps in order to
supply makeup water to the system.

The washing of the heaps would be done In accordance with the guidelines established by the
Nevada Division of Environmental Protection. The heaps, due to agglomeration, would be
washed to a leve! of frae cyanide in the rinsate of 1 milligram per liter for three consecutive cays
and until the total zinc and copper concentrations show less than a 50 percent increase above
their background concentrations in the source water (well water). Additionally, cross sectioned
samples of the heap woul!d be taken for compliance with the Nevada Division of Environmental
Protection criteria of less than 10 milligrams of WAD (based on the modified ASTM Weak Acid
Rissociable Method), cyanice per kilogram of dried ore.

Recontoyring the Neytralized Heans. Following washing of the heaps, the perimeter berms cf
the plastic liner would be removed to facilitate free drainage from the heaps. The heap edges
can be recontourec with a bulldozer. During recountouring, the heap material would be spread
out to cover all earthworks and liner material that are not needed for operation of the remaining
heaps. Tha liner and drainpipes under the heaps would remain intact.

Recontoyring the Process Ponds and Assogiated Facilities. After the pond water is neutralized
and evaporated, the pond liners would be folded over the evaporate and buried in place. The
ponds would then be filled with excavated material from pond construction to a level which
would prevent ingress of water,

The recovery building and lab would be removed and the concrete slabs broken up and buned
in the ponds. Other materials such as plastic piping weuld aiso be buried in the ponds. All

building sites would be recontoured.

Revegetation. After recontouring, all areas would be covered with the tupsoil that has been
stockpiled during pad and pond construction. The areas would then be revegetated with an
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approved seed mixture. All reclamation and revegetation would be conducted 1o the satisfaction
of the BLM Authorized Officer.

1.5 Alternatives to the Proposed Action

Based on the results of the public scoping process, review of the proposed Plan of Operations
for the Mother Lode Project, and USNGS' engineering studies, two types of alternatives were
selected for analysis in the EA: 1) the No Action Alternative and 2) facility location alternatives.
These alternatives provide flexibility to USNGS during their final design and enable BLM to
mitigate any significant site-speclific impacts identified during the enviconmaental review process.

An additional alternative identified during the scoping process involved backfilling the open pit
at project completion with the waste material generated during the IHe of the project. This
alternative was not carried through the detailed environmental analysis for the following reasons:
1) the rehandling of the was!e rock would make the project financially infeasible for the Applicant;
2) future expansion of the pit to mine additional ore would be precluded by backfilling the pit
following completion of the oxide project; and 3) environmental impacts identified in Chapter 3
of this EA would be increased by additional handling of the waste rock.

Based on an estimated cost of $0.85 per ton 10 backfill the pit with excavaled waste rock, it
would cost approximately $1.53 million to backfill the pit with 1.8 million tons of waste rock. This
additional cost would render the project uneconomic. In addition, the reduction in net profits
would result In a reduction in state tax revenues. The adverse environmental impacts include
generation of fugitive dust from waste transpont, disturbance to wildlife, and additional energy
consumption. This altemnative would provide the benefit of decreasing the acreage of permanent
disturbance and the long-term visual impact once the waste rock were returned to the pit.
However, the material would have to be temporarily stockpiled during operation, resutting in
disturbance of vegetation, wildlife and grazing habitat, and cultural resources.

As part of the engineering study, USNGS evaluated alternative measures 10 conserve water
during operations. Although no speclific attemative processes were identified, USNGS' Plan of
Operations provides for recycling and reuse of make-up water during the heap leach and ore
processing cycles in order to minimize the project's water consumption.
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1.5.1 No Action Alternative

Under the No Action Alternative, development of the Mother Lode Project would not be allowed.
Evaluation of the No Action Alternative is required by NEPA (40 CFR 1505). Rt is the BLM's
responsibility to evaluate this alternative as well as to ensure compliance with the surface mining
regulations (43 CFR 38CS) of the General Mining Laws and other federal, stats, and local laws
(see Table 1-1), including the Encangered Species Act and the National Historic Preservaticn
Act. In order to ensure that the mining plan would not result in undue and unnecessary
degradation of federal lands, the BLM is respcnsitle for implementation of reasonable
reclamation and stipulation of measures o mitigate significant environmental impacts.

The General Mining Laws grant a mining claimant the legal right to extract and process the
mineral resources it has claimed. Therefore, based on all of the applicable regulations, BLM
could disallow the Mother Lode Project only Hf the proposed operation ware net in compliance
with the applicable laws with the application of mitigation measures, # necessary.

1.5.2 Alternative Facility Locations

USNGS has ceveloped two alternative site plans for location of the processing and supgcr:
facilities, In Altarnative 1 (Figure 1-6), the waste rock dispcsal area, sulfice ore stockpile, and
maintenance shop would be in the same location as the Proposed Action. The crushing and
processing facilities would be located to the southeast of the pit and waste rock area. Alternative
1 would encompass approximately 180 acres with disturbance of 75 acres.

In Alternative 2 (Figure 1-7), the waste rock pile and sulfide ore stockpile would be lccated ‘o
the north of the pit. The crusher, crusher stockpile, leach pads, and processing plant would
be located east of the pit. This alternative would encompass approximately 159 acres with
disturbance of 75 acres.
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2.0 AFFECTED ENVIRONMENT

Chapter 2 describes the environment that would be atfected by developmaent of the Mother Lode
Project. Information summarized in this chapter was obtained from published sources;
unpublished materials from interviews with local, stats, and federal agencies, anc
reconnaissance surveys of the project site. The study area varies with different resources. For
some resources such as vegetation and soils, the affected area was confined to the immediate
*area of concern® of the minesite and the ancillary facilities. For other resources, such as av
resources and socioeconomics, a regional study area was delineated, and the afteciec
environment was considered in a regional context.

A technical memorandum was prapared 10 support the baseline description and impact analys:s
for water resources; this repon is included as an appendix 10 the Environmental Assessment
(EA). In addition, a cultural resources technical report is on file for review at the Tonopah
Resource Area Office of the Bureau of Land Management (BLM).

2.1 Air sQur

Baseline meteorology. air quality, and dispersion conditions at the proposed project site were
estimated from on-site data (Beatty) and data records from the closest monitoring stations in
south-central Nevada (Tonopah and Las Vegas).

2.1.1 Temperature and Precipitation

Table 2-1 summarizes temperature and precipitation data from stations nearest the site. Nationa!
Climatic Data Center data from Tonopah (94 miles to the northwest) are listed along with loca!
observations from Beatty. The differences between temperature and precipitation measurements
at Beatty and Tonopah are most likely due 10 elevation ditferences between these two locations.
Given an approximate elevation of 4,100 feet mean sea level (MSL) for the Mother Lode Project
area, actual on-site conditions probably lie somewhere between the values indicated by the
Beatty and Tonopah data.
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Temperature data indicate relatively wide diurnal and seasona: vanability which 1s typical o' Sy

climates such as Nevaga. Warmest temperatures are in July with coldest temperatures between

November and January. Measured extremes during the 33-year data base at Tonopah range

from 104°F in the summer to -15°F in the winter. The data base from Beatly over a 3-yea:
(-7

period ranges from 109°F 1o 4°F. The mean annual temperature trom Tonopah of 50.7°F is
cooler than the Beatty annual mean of 58.9°F.

Precipitation in the region is sparse, averaging 3 10 5 inches annually. The 33-year precipitation
data base of Tonopah shows heaviest amounts falling &s rain in Spring and snNow in winter. The
most rain occurs duning March and April, and the most winter precipration occurs in Octode!
and November. Data from Bealty are less complete but are comparadle in trend.

2.1.2 Winds

Table 2-2 presents the digital wind speed and direction frequency disirnibution data for Beaty
for the years 1985 10 1987. These da'a indicate a maximum wingd direction frequency from the
nonh with 8 seconcary maximum from the south. Average wing speed 1s 8 3 miies por hour
(mph) with 41 percent of the observatons in the 6§ 10 10 mph range. This cata summary s
based on a single reporied ubservaion per cay at the Seatty High School.

Figure 2-1 illustrates a windrote for Las Vegas for calencar year 1981. The Las Vegas cata
were used as input 1o the air quality modeling assessment of project emissions because these
Cata are the neares: source of continuous wind speed and direction data. The wind data from
Las Vegas show most winds come from the south or southwest.

2.1.3 Dispersion Conditions

Dispersion congitions are alected dDy two parameters: stability and mixing depth. Stability
defines the abdility of the atmasshere 10 disperse a given pollutant concentration. Unstadie
conditions represent maximum dispersion while s:adble conditions represent minimum dispersior.
Mixng depth defines the atmosphenc volume through which dispersion may take place.
Estimates of aimospheric stadility taken from the 1981 Las Vegas cata indicate about 25 percent
of the observations are associalad with unsiadie conditions, 40 percent with neutral, and 35
percent with gtadie. Average wind speeds are highes: for neutral conditions and decrease
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WIND SPEED AND DIRECTION JSOINT FREQUENCY DISTRIBUTICN (PERCENT)

TABLE 2-2

BEATTY, NEVADA

Wind Speed (MPH)

All Mean wind

Direction 0-5 6-10 11-15 16<20 21-25 »>25 Speeds Speed (mgh)
N 10.1 14.3 6.2 2.7 1.3 .2 35.8 10.7
NE 1.1 1.9 0.9 0.2 0.0 .0 4.1 7.7
E 0.9 0.3 0.0 0.0 0.0 .0 1.2 4.3
SE 2.1 3.1 1.2 0.2 0.0 .0 6.6 7.7
S 8.7 14.2 7.9 2.1 0.7 1 33.7 10.0
SH 2.6 3.8 2.2 0.8 0.6 .0 10.0 10.0
W 0.6 0.5 0.0 0.0 0.0 .0 1.1 5.9
NW 1.8 2.9 1.5 0.9 0.1 1 7.3 10.2
All Dir. 27.9 41.0 19.9 6.9 2.7 .4 99.8 8.3

Rased on a single observaticn per day at Beatty High School.
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as the stability and/or instability increases. Mixing depths are at a maximum curing the
afternoon and during summer when solar insulation is strongest.

2.1.4 Alr Quality

The area surrounding the proposed project is cesignated attainment, meaning that the area
complies with all state and federal ambient air quality standards. The nearest nonattainment
area Is Las Vegas, which is well cutside the impact area of the proposed project. Nye County,
in which the proposed project would be located, is designated a Class il area for Prevention cf
Significant Deterioration (PSO) purposes, meaning that moderate, well controlled industrial
growth is permitted.

The PSD Class | area nearest to the proposed project is the John Muir Wilderness in California,
which is approximately 95 miles wast of the project. Death Valley National Monument, located
aproximately 12 miles southwest of the Mother Lode Project, is a Class Il area.

Particulate data for Lehman Caves and Gabbs, Nevada are summarized in Table 2-3. These
sites were selected because they are the nearest sites o the project area with representative
monitoring data based on topography, land use, and exposure.

Table 2-3 summarizes particulate data collected by the Nevada Division of Envircnmental
Protection (NDEP) between 1983 and 1588 for Lehman Caves; between 1983 and 1586 for
Gabbs (data subsequent to 1986 are not available for the Gabbs site); and for 1988 for the
Bullfrog Project near Beatty. Data are available for only 1 year for the Beatty area; therefore,
Gabbs and Leshman Caves data are also included. Gabbs was selected as representative
because of similarities between it and the project site in terrain, slevation, and populaticn.
However, Gabbs is somewhat affected by industrial operations in the vicinity, so these data
probably overstate the background particulate levels in remote areas with little or no industnal
poliution. On the other hand, Lehman Caves is in an area relatively unaffected by industnal or
urban pollution sources. The Lehman Caves data are often used to define background
particulate lgvels in undeveloped areas of Nevada.

The measurements summarized here are for total suspended panticulate (TSP). State of Nevaca
air quality stancards for TSP are 75 micrograms per cubic meter and 150 micrograms per cubic
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TABLE 2-3

TSP PARTICULATE DATA SUMMARY 1983-1986

Annual 24-Hour TSP Concentration Number of Samples
Annual No. Geometric (pg/m’ ) Exceeding Standards
Site of Samples Mean 1st High 2nd High  Nevada >150 pg/m’!!? Federal >260 yg/m'‘'!’
Lehbman Caves
1988 51 16.0 70 52 0 0
1987 59 11.9 33 30 0 0
1986 44 9.3 50 31 0 0
1985 60 8.4 76 34 0 0
1984 56 8.9 36 31 0 0
1983 54 6.8 67 28 0 0
Gabbs
1986 40 23.5 58 42 0 0
1985 57 30.0 101 82 0 0
1984 57 36.4 232 100 1 0
1983 54 24.0 100 95 0 0
Bullfrog Project
1988? 53 17.4 52 49 0 0

Source: Nevada Division of Environmental Protection
!Micrograms per cubic meter
’pata are particulate matter under 10 ym (PM-10).

Alr quality Standards (49/m’) Nevada NANGS

24-hour average 150 150



meter 24-hour average. The 24-hour concantrations can be exceeced up to cnce per year. The
federal government has recently repealed their TSP standard in favor of a standarc for
smaller respirable particles sized 10 microns in ciameter or smaller, commonly referred to as
PM-10. No long-term PM-10 cata have been coliected near the project site.

In the 4 years of data shown, there was only one excesdance in Gabbs in 1984. A value of 232
micrograms per cubic meter was measured which exceeds the Nevada standard of 150
micrograms per cubic meter fcr a 24-hour average. These high values are usually asscciated
with local duststorms on extremely windy days. Lehman Caves data show no exceedances in
the 4 years shown.

2.2 ] ineral r Paleontol

2.2.1 Geologic Setting

The project site is [ocated on the northeastern ecge of Bare Mountain in southern Nye County,
Nevada. The project site lies within the Great Basin region of the Basin and Range
Physiographic Province, which is characterized by isolated erosicnal remnants of fault blcck
mountain ranges separated by aggraded desert plains.

The site is bounded {0 the south-southwest by Bare Mountain, which is cocmposed cf late
Precambrian to late Paleozoic sedimentary rocks which have been subjected o repeated
episodes of folding and faulting (Cornwall and Kleinhampl 1961). Crater Flat occupies the area
east and southeast of the site; it is underain by Quaternary and alluvial deposits.

The Bullfrog Hills to the northwest are composed of deformed Paleozoic sediments and Tertiary
volcanics. The structural fabric of the region is dominated by north and northeast-trending bas:n
and range normal fautts of probable late Teritiary to Recant Age, with downward movement in
the valleys (Cornwall 1972).

2.2.2 Geologic Hazards

Potential geologic hazards at the site were evaiuated based upon literature review, aerial
photograph Interpretations, prellminary geotechnical investigations, and detailed geologic

2-8



mapping. Evidence of seismic activity in the project area is demonstrated by numerous nonn.
south trending fault structures. However, no fault scarps suggestive Of recent saismic activily
have been identified in the project area. Additionally, no historic earthquakes have been
recorded in the region. The nearest recorded historic earthquake occurred on January 30, 1934
in the Excelsior Mountains, approximately 125 miles north of the project site (von Hake 1574;.
This earthquake measured 6.5 on the Richter scale. Nuclear blasts which register up to 5.0 on
the Richter scale occur at the Nevada Test Site approximately 50 to 100 miles 10 the north anc
cas!. These blasis are not expected 1o agversely impact the projoct area.

Secondary seismic eflects due 10 liquetaction of saturated sandy soils are limited by the cry
climate and deep water table. The possible occurrence of seismic hquelaction appears minima.
because of a lack of susceptible soils. Hydrocompaction of loess soils does not appear 10 be
a potential hazard in the project area, as geotechnical studies have not idemiﬁed any appreciable
loess soils thus far.

Testing for expansive soils or clay-nch $0ils 1S in progress, and resulls are expected by mic-
March 1988, Expansive sois have nct been identified 10 dale; however, an unknown amount
of clay-rich soils are presen: onsite. I sullicient clay-rich soils exist, this matenal may be usec
as a secondary liner unger the heap leach pads.

No active or potential landsiides or rocktall hazards were noted during surficial geologic mapping
al the project site. The limiling factors are the ary climate and thin upiand soils.

2.2.3 Mineral Resources

The project site is located in the Bare Mountain or Fiounine mining district, which has producec
a variety of minerals since the discovery of gold there in 1905 (Lincoin 1923). Most of the
mineral production of the district has come from the northern pan of Bare Mountain (Cornwall
1672). Large amounts of fluorspar have been mined since 1918, and small production of
mercury, ceramic silica, volcanic cinders, and pumicite has been recorded (Cornwall and
Kleinhampl 1861). Minor showings of gold, silver, and tungsten have been found in severa!
prospects, but no production has been recorded. Current mineral production in the area
includes the Sterling Gold Mine to the south and the Daisy Fluorspar Mine to the west.
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The hydrothermally altered host recks in the cepcstt exhibit strong argillic alteraticn (i.e., ciay
formation) which incluces pyntizaticn. Lesser amounts of siicificaticn are also present :in "e
deposit. The deposit is localized at or near the intersection cf north, ncritheast, and nonthwest-
trending fault structures. The orebocy s concaaled uncer 10 o 4Q feet of alluwial fill, and there
is no geochemical or gecphysical expression of the mineralization. Preliminary stucies o cate
incdicate that all gold in the depaosit is micron size and is typically associated with pynte anc cr
iron oxide staining. Minor amounts ¢f silver, mercury and arsenic are also present in the <re

Exploration for adcitional reserves is cn-going, and future reserves could incluce extensicrs ¢!
the identified orebodcies, Icw-grace ore cepcsited as wasie rcck, anc cther as yet unciscoverec
orebodies in the area.

2.2.4 Paleontology

No paleontolegical resources or gctentially imporiant gecicgical ‘ormatcrs have teencentlec
at or near the project area (Waski 1588). This informaticn was cerfirmec by Cr. sames Fly,
Professor of Palecntology, University cf Nevaca, Reno (1389).

2.3 Water Resources

This section summarizes the groundwater and surface water resources of the project area Micre
cetailed information is included in a Water Rescurces Techmcal Memcrancum inclucec as
Appendix A of this cocument.

2.3.1 Groundwater

2.3.1.1 Regional Groundwater Conditions. The project area 1s located within the Basin arc
Range Province as defined by Fenneman (1831). The area in general is a good examgle <!
Great Basin topegraphy (Winograd anc Thercarsen 1975). The southeastern portion of the Great
8asin where the project is located is referred 0 as the Carbcnate Rock Province of the Great
Basin.

The region is comgprised of intensely ‘ractured Precambrian and Paleozoic carbonate and clastic
rocks and bleck-faulted Canozoic velcanic and secimentary strata (Winograd and Thorcdarsen
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1875). Five different major hyarogediogic units occur in the vicinity of the project area: the
lower Paleozoic Clastic Aquitard; the Paleozoic Carbonate Aguifer; the volcanic unit of welded
and non-welded tulfs (often callec the tut! aquitarc); the Paleozoic Shde Blocks; and the alluvium
(see Appendix A for turther details). Three types of groundwater reservoirs have been identifiec
in the region including: alluvium (valley-fill); volcanic-rock; and carbonate-rock aquilers (Rush
1970). The lower clastic aquitard, the lower carbonate aquifer and volcanic unit or tutf aquitard
control the movement of groundwater in the region (Winograd and Thordarson 1875). The
Paleczoic carbonate rocks are generally more permeabdble than the noncarbonate rocks due tc
the development of seconcary permeability.

Recharge to aquifers within the Carbonate Rock Province is supphied primarily through infiltration
of precipitation and meting snow in the mountains and ad;acent alluvial fans. The noncarbonate
rocks generally store and transmit only small amounts of water and act as barriers ic
groundwater flow or as relatively impermeable caps on regional aguifers. Valley-fill deposits are
located in structural depressions between the mountain ranges anc consist of unconsoldatec
tc partly consolidated deposits derived from adjacent mountains. Valley-fill deposits tha! are
connected by underlying permeabie carbonate rocks may form deep regional groundwater
systems that may connect several valleys. Groundwater from these large systems is dischargec
as springs, evapotranspiration in low lying areas, and groundwater flow into rivers and lakes
(Eakin 1966).

The project area is within the Oasis Valley-Fortymile Canyon groundwater basin as defined by
Winograd and Thordarson (1975). Water within this groundwater basin recharges in the Pahute
Mesa, Timber Mountain area anc generally moves southwestward toward the Oasis Valley anc
southward to the Amargosa Desert via Crater Flat and Fortymile Canyon. Locally, the projec:
area is within the Crater Flat flow system (Sharp 1982, see also Figure 1 of Appendix A).

Bare Mountain essentially acts as an impervious block sitting in the midst of the groundwater
basin flow paths. Water does not move through Bare Mountain (Sharp 1989). Groundwater
recharged to the north seeking to move southward and ultimately discharge is diverted around
Bare Mountain. Bare Mountain divides the groundwater flow into three ditlerent components.
First, farther to the north water moves 10 the southwest and west of Timber Mountain Caldera
and the Pahute Mesa area, being diverted by Bare Mountain toward the Oasis Valley. Second,
water flows southward into the Crater Flat fiow system which continues to move southward into
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the Amargosa Desert. Third, grouncwater mcves frem the nonrth to the scutheas!, thrcugh
Fortymile Wash and the Lathrop Wells area (see Figure 1 of Aggendix A).

The Crater Flat flow system discharges in the Amargcsa Desert west of the Ash Meadows ‘ault.
In the Amargosa Desenrt, the Crater Fiat fiow system comtines with the grouncwater flow frcm
Amargosa Desert. There is a major regional flcw boundary between the Amargosa Desent flow
system and the Ash Meadows flcw system in the southeastern pan of the area (see Figure 1 cf
Appendix A); therafore, the project area 1s hycraulically separated from Dewvils Hole anc the Ash
Meadows springs. Rush (1970) indicates the recharge 15 approximately 220-acre-feet cer year
to Crater Flat, pnmarily from runoff, snowmeit, and rainfall rom 2are Mountain, ang snowmes
and runoff in Crater Fiat.

In the Ash Meadows grouncwater basin celineated by Winograd and Thorcarscen (1375), regional
groundwater flow is from the north and northeast to the south and southwest. The western
boundary of the flow system is coincicent with a normal fault that extends acproximately rcm
Deavils Hoie to Lathrop Wells. Ncrth and south ¢f the fault the waestern boundary of the Asn
Meadows flow system is inferred from the contact of the lower cartonate aquifer on the east anc
lower clastic aquitard on the west and from topographic divices and local water levels (Sharp
1989; see also Figure 1 of Appendcix A).

2.3.1.2 Local Groundwater Conditions. USNGS has conducted subsurface crilling to beter
characterize the water bearing characteristics of the rock. The northernmost site dnllec (see
Figure 1 of the Water Resources Technical Memcrandum in Appencix A) indicated some
permeability and that a portion of the water supply could be developed here. Farther east n
Crater Flat, alluvial material and volcanics were found at cepth (approximately 1,540 feet) which
have water bearing potential. Depth to grouncwater in the project area is approximately 2CC feet.

Based on Czarnecki and Wacdcell (1984), the transmissivity of the groundwater in the area is
approximately 7,500 gallons per day per foot, and the stcrage coefficient is approximately 0.C0«8

(Sharp 1989; see also the Water Resources Technicali Memorancum in Appendix A).

A water sample was cbtained frcm the northernmost drill hole for the project (see Figure 1 of
Appendix A). Concentrations of the major cations and anions indicate the water (o be c¢f a
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calcium-magnesium-sulfate type. Four constituents were found 10 exceed drinking waler
stancards: iron, manganese, sutlale, and total dissolved solids.

Existing water rights on file with the State Engineer for the general area are listed in Table 4 anc
shown in Figure 2 of the Water Resources Technical Memorandum in Appendix A. There are
no existing water rights in the immediate vicinity of the project site. There are two spring permits
in the general vicinity. The springs (Specie Spnng and an unnamed spring) are at 8 much
higher elevation than the projec: test hole water levels. The closes! private well tc the project
site (Permit 48436) is located approximately 8 miles to the southeast.

2.3.2 Surtace Water

2.3.2.1 Regional Surface Water. The Great Basin Physiographic Province is characterized by
a series of north 10 south-trending mountain ranges that drain internally to broad intervening
alluvial valleys. There are no large perennial streams in the region, The Amargosa Rive:,
approximately § miles southwest of the project site, is the only stream within several miles of the
project area. The Amargosa River is considered 10 be intermittent near Beatty. The Amargosa
River flows south into the Amargosa Desent.

2.3.2.2 Local Surtace Water. The project site is located at the headwaters of two ephemeral
drainages (Tates Wash and Joshua Holiow) which in extreme events eventually drain to the
Amargosa River over 30 miles 1o the southeast. The drainage areas above the facilities are
approximately 2.0 and 1.3 square miles for Tates Wash and Joshua Hollow, respectively.
Average annual precipitation at the site is approximately 4.6 inches. Runoff from the project
site is limited to short periods after high intensity storms or rapid snow melt. Runoff from the
project site flows north and east into Crater Flat. The estimated 100-year, 6-hour rainfall depth
is 1.8 inches, and the 100-year, 24-hour depth is 2.7 inches. Mean annual runoff for the site is
0 inches per year. Additional surface water information is included in the Waler Resources
Technical Memorandum in Appendix A.

2.4 Solls

Oetailed soll mapping and sampling were conducted by ENSR soils personnel in April 1988.
This survey area comprised approximately 1,147 acres within which the sites for the Proposed
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Action and alternatives are located. The soils map of the area surveyed is presentec as Figure
2-2. Tabla 24 summarizes the soil map unit characteristics; Table 2-5 previces
soilclassification, sarmple numbers, and cther related information for the inCividual scils cescritec
in the project area: Appendix B contains soil profile cescripticns anc scif labcratory cata as weil
as a listing of parameters and analytical procedures fcr tcpscil analysis.

2.4.1 Soil Map Unit Descriptions

The region is characterized by brcad, alluvium-filled tasins tounced ty steep mountain ranges.
Extrusive igneous bedrcck (ash flow welced tutis) is cecminant, with hycrothermally aitered zones
and secimentary rocks ocgurring in some areas. This gecicgic pattern generally results in very
shallow (less than 10 inches) and shallow (10 o 20 inches) scis on steep ridge cres!s,
shoulders, and upper sideslopes. Progressively deeper, coarse-textured, and somewhat scriec
soil materials occur downward from the colluvial sidesioges to the alluvial fans and fan aprcns.
The soil temperature regime is “thermic’ (mean annual soil temperature between 18°C anc
22°C), and the soil moisture regime is “ypic ancic' with less than 8 inches of annua!
precipitation,

Within the project area itself, the siopes and hills cf Bare Mountain are dominated by rcck
outcrops and the Tecopa scil (Map Unit R), 1t is very shallow, well crained, and formed in
residuum from carbonate and gquarizite rocks. Soil textures are very gravelly sandy loams arc
loams. A steep, north-facing, colluvial slcpe ¢t Bare Mountain ccntains the Pineval scil
(Map Unit E). It ranges in depth from shallow to ceep with an average profile depth of 23
inches. Soil textures are very gravelly sandy loam and loam. A thin to thick duripan zcre s
present immediately above the bedrock contact.

A large alluvial fan-like surface (pediment) is present to the north of Bare Mcuntain. [t gently
slopes to the north and northeast. At the interface of Bare Mountain and the pediment surface
thera is a more recant alluvial fan which contains two soils - Cedas Variant and Zalda Varnant
(Map Unit C). Both soils are mcecerately deep (20 to 40 inches to a curipan) and have greater
than 35 percent coarse fragments throughout the soil profiles. This material is a younger alluvial
fan deposit which overlies the hard duripan found at cepth on the pediment surface to the north
and northeast. Soil textures are gravelly sandy loam. Neither soil has a zone of clay
accumulation.
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TABLE -4

SOIL MAF URIT DESCRIPTIONS

hep Percent Cresion Razard of
unit of Mep tnclusions Within 2 Bere Susfece
Wusber Fup Unit Rase mit Rap it Slopes and Tertotn! Patont Materisl Type Watet Wind
A Tepco - 100 taslandlic 10V Wesrly level te very gently Thin asolise sandy loss Moderste Righ
Tepco Varlaat A11) Longjin 108 sloping very shallow, shallew materinl ever elder cley losa
qravelly sandy losms Avizo " and modetately deep seile snd clay slluvium. MNasd,
Complex, 2-4% olopes (drsinsqe chamnel) on sn old pediment sutrface indurated "duripen® at base
of soil
| ] Dedea ~ (33 Zalda Varisnt 15% Ssme 88 above but dowinantly Same as above Modetste Bigh
3alda (1] {mod. deep) very shallow snd shallow soils
gravelly sandy leeme
Coeplea, 1-6\ slopes
c Dedss Veriant - (14) 2alde 10% Feagly level to very gently Alluviue from sized rochs Moderste Nigh
Zalda Variant 30N sloping moderately desp soils
very qiovelly ssndy loams on more tecent alluvisl fam
Complen, 2-4%\ slopes surfaces (over an old pediment)
D Unnsmed Asqids, red Topco . 10% VYery qently sloping to sodetrately Alluvius send residuus from Moderste Nigh
qcavelly sendy losms Couplex, steep, Bodetstely deep to desp slightly red older tull and
2-20\ slopes slightly red soi1ls on bedrock qusttzite
1} Pine-loawy, Typic uplands
Dutargid (sod. deep) 0N
2) Tine-losmy, Typic
Neplarqgid (end. deep) L))
3J) rine, wontaorillomitic,
Tetrollic Psleargid 0%
[ 4 Pineval gravelly sandy loas, 70V Pineval, shallow 15% Moderstely steep to steesp Colluvium and residum froe moderate Righ
215-45% slopes fock Owtcrop 158 sodetately deep and shallow catbonates, quartsite, and
{includes latge soils on notth-Cacing mountsia velcsnic rocks
boulders) sideslopes
| Tecopa - Sos St. Thomas 10% Modesately sloping teo very steep Pesiduua and colluviue froe Moderate Bigh
Rock Outcrop Cosplex, 40N very shallow and shallow seils catbonate snd quastsite rock
13-75\ slopes snd rock outcrop om hills and

sountain pesks and sidesiopes

)ttoslon hezard class taken from SCS Off

erosion hazard.

l‘l’n-tnoloqy ftom USDA-SCS. June 1981

,'ux-lnoloqy from USDA-SCS. June 1981,

fcisl Soil Series Desctiptions for water etosion hazerd, snd Mational Soils Handbook (SCS 198)) ctiteris for wind
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TABLE 2-93

SOIL SCRIES QUARACTEIRISTICS

Sasple, Soil Classification SC3 Seil Series
Soil Serjes Mame Mep Umit WNusbets ranily Subgteup Infesmation
Arizo 3 —_ Ssndy-sheletal, ained {calcarsous), themic Typic Torrliorthent
tInclusion)
Dadas [} 4,10 tosmy-skelstal, mined, thesnic, shallow Typic Durargid 16-83, Wye Co., WIS, T
Dedas Variant c 9,24,2% Losmy-skeletsl, mized, thersic Typic Ducstgid 10-85, Wye Co., W1736, T
Longjim A 18 Loawy-sheletal, wized, thermic, ahallow Typic Lusorthid 401, Wye Co., WVIIIE, ¥
{Inclusion)
Laalandic A 12,1¢ Clayey-sheletal, montworillonitic, thegmic Typic Durargid 12-83, Bye Ca., WV1316, T
{Inclusion)
Pineval 4 20 Losmy-sheletal, siaed, mesic Dutinerollic Meplacgid 9-83, Cureda Co., WVO733, B
St. Thomss [} —_— Loswy-sheletal, carbomatic, thetnic Lithic Tosriorthent 6-73, Clark Co., WVO13H, €
{Iaclusion)
Tapco A 2.%.72.1), Clsyey, montsorillonitic, thermic, shallow Typic Dutasqgid 12-M, . A20269, €
17,18,19
Tspco Vegiant A 22,2} Pine, mortmorillonitic, thermic Typic Dusszgid 12-18, . A20269, K
Yecops R 26,17 Loswy-skaletal, sined (calcareous), thermic Lithic Tortlorihent 7-19, layo Co., CADE19, €
“Unnsmed® Asgida
1) ] 3 Fine-losmy, mized, thersic Typic Dusargid —
12 D 6 Fine-loamy, siaed, theisic Typic Meplacgid -
3 o 16 Fime, montmotillonitic, thetmic Xarollic Palescqid
Talda » 21 Loamy, sized, theiwmic Typic Dugsorthid 9-8S, Wye Co., W12}, &
2alda Vagiant [4 1,11 Loswy-sheletal, mined, theruic Typic Dugosthid 9-83, Wye Co., WWIN21, &

'un sample numbers ste preceded with “GX® {for GEXA), e.4. GX-9%.

2!0: soila sapped .nd classified site-specifically as series varlants o¢ tazadjuncts, the 3CS information is Cfor the eofficisl soil series, mot the vecisnt. A

variant 1s 301l that is sufticiently different from any established or teatative soil series that 1t would vasrant establishaent ss & new 301} sertes.
SCS form 3 (Suil Interpretation Record) would Le Yeveloped (ur this new soil.
sctes) to Justify establishment of & Nev 3eries.

A now

Mowever, known scresges of this new 301l sie not large enough (st lesst 2,000
As & tesult, this soi1l is called a variant of the so1l 1t must clusely resembles.



The pediment surface itself contains two soil map units - A and B. Both contain shallow anc
moderately deep soils over the very hard duripan. The duripan is estimated to be one-quarter
million years old (Peterson 1988). Tapco is shallow and has a zone of clay accumulation
immediately above the duripan. Tapco Variant is similar but is moderately deep. Neither soil
has a large percentage of coarse fragments. Both soils comprise Map Unit A.

Map Unit B is composed of Dedas and Zalda soils. Both are shallow soils over the hard
duripan. Dedas has greater than 35 percent coarse fragments, and Zalda has less than 35
percent. Both have a gravelly sandy lcam texture. Soils of Map Unit B lack the slightly thick
zone of clay accumulation above the duripan that is prasent in the soils of Map Unit A,

A final soil map unit is composed of several soils that are developing in residuum and colluvium
from older tutt and quartzite on rolling bedrock controlled uplands (Map Unit D). These soils
are mapped on uplands on the north and northeast edges of the study area and along a small
portion of the access road. They have gravelly sandy loam textures, are slightly red in color, are
moderately deep and deep, and lack the underlying duripan which exists beneath the adjacent
pediment.

2.4.2 Suitabllity of Solls for Topsoiling

Twenty-seven soil profiles were fully described from backhoe pits dug in all six soil map units.
Fourteen of those profiles were also sampled for laboratory characterization. Samples were
retrieved for each major soil horizon or contrasting layer. Samples were analyzed at Inter-
Mountain Laboratories (IML) in Sheridan, Wyoming for the following parameters:

pH

Electrical conductivity

Saturation percent

Soluble calcium, magnesium, and sodium
Sodium adsorption ratio

Organic matter percent

Calcium carbonate percent

Particle-size distribution, including very fine sand
Coarse fragment percent

Selenium (selected horizons)

Recommended topsoil salvage depths were generated for each map unit and are summarized
in Table 2-6. '
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TABLE 2-6

TOPSOIL SALVAGE CEPTHS

Recommended Topsoil

Map Unit Salvage Depth
Numbert Name (Inches)
A Tapco - Tapco Variant Cemplex 1010!
B Dedas ~ Zalda Ccrplex 13
c Dedas variant - Zalda Variant Complex 24
D Unnamed Argids Conplex 30
E Pineval 23
R Tecopa - Rock Qutcrop Complex 0

!Map Unit A has 10 inches of suitable surface material over 10 inches of
hard clay which is underlain by the hard, cemented duripan. This clay
material could be used as a natural clay liner on top of the duripan.
Even though it is suitable material for possible salvage, it is not
recommended for salvage as topsoil.
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The recommended depths are average values for all samples contained withun each map unit
Evaluation of the soil physical anc chemical cata indicated no imiting features. The soils have
moderate pH values, low electrical conductivity (EC), low sodium adsorption ratio (SAR), anc
suitable soil texturas. The high clay zones in Map Unit A are not recommendec 1or salvage (see
Footnote 1, Table 2-6). All other feaiures are suitable. A few samples were analyzeC for the
presence of selenium (princes plume, a selenium indicator plant species, was present in Map
Unit A), and none was detected. The percentage of coarse fragments was, in some cases.
somewhat high (30 10 40 percent), but generally was low. Coarse fragments are not hmiting (lor
reclamation plant growth) beiow 45 percent (Peterson 1988).

The critical variadle for these soils is depth. All available soil material adove the duripan s
suitable for salvage. This favoradle suitability is due in pant 10 a slightly ugher elevation with
somewhat more precipitation and subsequent soil development. The study area also has a
general north-facing aspect, and this somewhat reduces the sun’'s intensity and drying effects
(evapotranspiration) on the soils.

2.5 Vegetation

Vegetation information presented for the precposed project was odia:nec from agency cortacts
(BLM and Nevada National Heritage Program) and from field surveys conducted by ENSR (April
1988). The vegetation survey area comprised approximately 1,147 acres within which the sites
for the Proposed Action and alternatives are located. Field studies involved mapping vegetation
tyces, measuring vegetation cover and species Composition, and conducting a rare plan! survey
within the study area. Table 2-7 lists the plant species observed dunng the April field studies.

2.5.1 Vegetation Communities

Four vegetation communities are present within the study area which s located between the
mountain peaks of Yucca Mountain 10 the north and east, and Bare Mountain to the south. The
vegetation types include blackbrush, mixed desert shrub, mixed desert shrub/lorb, and
sagebrush (Figure 2-3). Quantitative data were collected by ENSR during the April field studies.
Table 2-8 summarizes the aerial coverage and average cover, density, and height values of
each vegetation type within the study area. Average carrying capacity for the study area vicinity
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TABLE 2-7

PLANT SPECIES CBSZRVED WITHIN THE MCTHER LOCE

PROJECT AREA
Communi ty*

Common Name Scientific Name 8 MS MS/F S
Grasses/Torbs
Bluegrass Poa sp. x
Bottlebrush squirreltail Sitanicn hystrix x
Desert needlegrass Stipa spec:icsa x x -] x
Fiddleneck Amsinckia sp. x e x x
Filaree Erodium cicutarium x x e
Foxtail chess Bromus rubens e -] ] e
Globemallow Sphaeralcea ambigua x x -] x
Indian paintbrush Castilleda sp. x x X
Lupine Lupinus sp. x x
Milkvetch Astragalus sp. x x x
Phlox Phiox sp. x
Princes plume Stanleya pinata x e
Russian thistle Salsola kali (roadside) x x x x
Tansy mustard Descurainia pinnata x x x
Shrubs
Anderson thormnbush Lycium andersonii x e Q x
Antelope bush Purshia glanduvlosa x x
Beaver tail cactus Opuntia basilaris X
Big sagebrush Artemisia tridentata x x ®
Blackbrush Cole e ramosissima ] ] X e
Bladder sage SaIazaria mexicana x x
Buckwheat Eriogonum sp. x
Bud sagebrush Artemisia spinescens e
Butterfly bush Buddleja utahensis x
California buckwheat Eriogonum fasciculatum x x
Cheeseweed Rymenoclea salsola x "] x
Cliffrose Cowania neomexicana x
Creosote bush Larrea tridentata x x
Fourwing saltbush Atriplex canescens x x x
Goldenhead Acamptopaocus shockleyi x
Goldenweed Ericameria cooperi e x e
Hedgehog cactus Echinoceteus sp. x
Joshua tree Yucca brevifolia x x
Littleleat horsebrush Tetradymia glabrata 2 e x X
Many-headed barrel cactus Echinocactus polycephalus x
Mormon tea edra viridis x X x
Nevada ephedra ra nevadensis ] ] ] )
Rubber rabbitbrush Chrysothamnus nauseosus x x x X
Sage Salvia dornii x
Silver cholla Ocuntia ecninccarpa X x x X
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TABLE 2-7 (CONTINUZD)

Communi ty
Common Name Scientific Name B MS MS/T
Spiny hopsage Grayia spinosa e e
Spiny horsebrush Tetradymi~ spincsa x x
Terete~leaved rabbitbrush Chrysot'.ar us teretifolius X X x
Twinberry Menodora spinescens x x
Yellowbrush Chrysothamus viscidiflorus x e
Winterfat Ceratoides lanata x e

!B = Blackbrush, MS = Mixed Desert Shrub, MS/T = Mixed Desert Shrub/Fork,
S = Sagebrush.

© = Dominant species within vegetation community.
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VEGETATION TYPE DATA SUMMARY FOR THE PRCJECT AREA

TABLE

2-8

Average Total
Acres (Relative Plant Cover

Average

Average
Shrub Density Shrub Height

—

Vegetation Type Percent) Range (percent) (shrubs/acre) Range (inches)
Blackbrush 459 (40) 24 - 46 5,313 6 - 24
Mixed Desert Shrub 535 (47) 38 - 44 5,060 12 - 30
Mixed Desert Shrub/

Forb 143 (12) 30 - 34 3,373 6 - 24
Sagebrush 10 (1) 28 - 34 3,036 12 - 3¢

TOTAL 1,147

'This is the total acreage of the sur/ey area delineated in Figure 2.5-1.
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is 53 acres/animal unit month (AUM) (Oyler 19€8). Each cf the vegetation types is cescrite
below.

2.5.1.1 Blackbrush. Approximately 40 percent of the stucdy area contains the blackbrush
vegetation type. This type primarily occupies moderately steep to steep (up 0 75 percert)
slopes on low hills, mcuntain sicesiopes, and ridge tops. The low hills of the eastern portion
of the study area are heavily dominated by blackbrush with asscciated species including Nevaca
ephedra and foxtail chess. The blackbrush type located cn the lower mountain sicesicges in
the southwest corrier of the study area is cominated by these species in adcition to sginy
hepsage and littleleaf horsebrush. This type also occupies the steep higher elevation ridge togs
and siceslopes commonly associated with rock outcrop. These areas typically are dominatec
by blackbrush, cliffrose, butterfly bush, Mormon tea, Nevacda ephedcra, buckwheats, tereta-ieavec
rabbitbrush, and foxtail chess. A large concentration  the many-headed barrel cactus was
located on the steep east and northeast-facing slope 1ear the Telluride Mine and Tram.

2.5.1.2 Mixed Desert Shrub. The mixed Cesert shrub type is the most extensive commurity
within the stucy area, accounting for nearly half of the acreage. This type primarily occurs cr
the gently sioping peciment-alluvial fan located in the central and eastern portions of the stucy
area. It also is present along lower mountain sideslopes. This community is characterized ty
a mixture of several shrub species, without dominance by an individual species. Commcn
species include hlackbrush, Nevaca ephedra, Anderson thornbush, winterfat, and goidenweed.
Less common shrub species are yellowbrush, spiny hopsage, and littleleal horsebrush.
Common understory species include foxtail chess, fiddleneck, and filaree. Bladder sage,
fourwing saltbush, and big sagebrush commonly occur along the drainages of Tates Wash.

2.5.1.3 Mixed Desert Shrub/Forb. This vegetation type occurs on the level to gently sloping
pediment-alluvial fan area in the central and western portions of the study area and along Tates
Wash. Based on field observations made by the ENSR soil scientist, it appears that this area
has experienced fire. Unlike the other vegetation types present, this community is dominated
by ground cover of forb species. Dominant species include princes plume, filaree, globemalliow,
milkvetch, and fiddieneck. Desert needlegrass and foxtail chess are common grasses. The
shrub component of this community includes Nevada ephedra, cheeseweed, Anderson
thornbush, and bud sagebrush.
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2.5.1.4 Sagebrush. Less than 1 percent of the study area contains the sagebrush type. This
community is present along the west end of the access road where big sagebrush dominates
the drainages and low hills. Associated shrub species include blackbrush, Nevaca ephedra.
goldenweed, twinberry, rubber rabbitbrush, and yellowbrush. The sparse understory contains
foxtail chess, bottiebrush squirreltail, desert needlegrass, phiox, and fiddieneck.

2.5.2 Threatened and Endangered Plants

No plants officially listed by the U.S. Fish and Wildlife Service or the State of Nevada are known
10 occur within the study area and immediate vicinity based on information provided by the
Nevada Natural Heritage Program (Knight 1988} ancd BLM Tonopah Resource Area (Grover 1988,
Qyler 1988).

No teceral candidate species are known to occur within or near the study area based on Nevada
Natural Heritage Program data. A iist of ‘target’ species considered for the field clearance
surveys was generated based on potential habitat characteristics. ENSR conducted searches
for the Funeral Mountain milkvetch (Astragalys funereys) - FC2 species, Mojave sweet pea
(Lathyrys hitchcockianys), Ripley's gilia (Giig ripleyi), and the Mojave fishhook cactus
(Sclerocactys polyangistrys) - FC3 candidate species in Apri 1988, None of these species were
encountered during the April field surveys. All cacli and yucca species are protected by the
Nevada Cactus-Yucca Law. This law requires that BLM issue a permit for commercial taking in
the event that large numbers of cactus plants would be impacted. The manyheaded barrel
cactus is the most common cactus species present within the study area. The largest
concentrations are located in the blackbrush type on the steep mountain sidesiopes near the
Telluride Mine and Tram. Tius area was plotted on topographic maps (Figure 2-3).

2.6 widlit

Wildlife information {or the project area and vicCinity was gathered from publications (Lee et al.
1983) and interviews with resource specialists of the Nevada Department of Wildlife (Las Vegas),
BLM (Tonopah), and Nevada Natural Heritage Program. A site visit was conducted in
conjunction with the vegetation field studies in April 1988 to identify habitats and observe species
present within these areas. Table 2-9 lists the wildlife species observed during the April fielc
studies.
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TABLE 2-9

WILDLIFE SPECIES CBSERVED IN THE PROJECT AREA AND VICINITY

Yearlong Residents

Burro {sign)

Badger (diggings)

Coyote (sign)

Ord kangarco rat {burrows)
Valley pocket gogher (diggings)
Belding ground sguircel (burrows)
Desert cottcntail (sign)
White-tailed antelcpe squirrel
Desert woodrat (midden)

Ringtail cat (sign)

California myotis (probable - 2 bat roosts in crevices)
Gambel'’'s quail (feather, cdusting bowls)
Loggechead shrike

Chukar

Bushtit

Northern raven

Longnosed leopard lizard

Western fence lizard

Sagebrush lizard

Chuckwalla

Desert spiny lizard

Collacred lizard

Rock wren

Say’s phoebe

wWestern kingbird

Poor-will

Winter Visitors

° Lapland longspur

Migrants

Sage thrasher
white-crowned sparrow
Black-chinned humingbizd
Cooper’s hawk

Source: ENSR April 1988 field survey observations.
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As described in the vegetation section, the existing environment consists of plant communities
and wildliife hablitats characteristic of the Grea. Basin Desert and the northern Mojave Desert.
Wildlife habitat includes open stands of low and dwart shrubs with trees virtually absent within
the study area. Surface water is extremely scarce and limited to Specie Spring, located
approximately 3 miles south of the proposed project, and the Amargosa River, which 1s
approximately 4 miles northwest of the project area. These water sources are important to the
area's wildlife diversity and crucial to the survival of some species.

Typical species of the project area and vicinity include mammals such as black-tailed jackrabbit,
coyote, badger, ringtail cat (in abandoned mines), and kit fox; raptors such as the raven, turkey
vulture, prairie falcon, golden eagle, red-tailed hawk, and kestrel; songbirds including the rock
wren, Say's phoebe, and western kingbird; gamebirds including chukar and Gambel's quail;
and reptiles such as the sagebrush lizard, leopard lizard, collared lizard, chuckwalla, and
rattiesnake. Small mammals known 10 occur within the project area and vicinity include Orc
kangaroo rat, desert woodral, valley pocket gopher, Belding ground squirrel, and white-tailed
antelope squirrel.

Mule deer habita! in the Bare Mountain area is considered marginal with low densities. An
estimated 30 to 40 deer utilize the Amargosa River area (Seatty vicinity) from spring through fall,
and they winter in the Bullirog Hills and Bare Mountain area. In mid-1888, the BLM began a
long-term study of wintering mule deer near the project area. A 100-foot transect was
established in 1988 approximately 100 yards southeast of the access road in Section 13 (Grover
1989a). Major mule deer populations and year-long range occur approximately 50 miles north
of the project area in the Silver Peak/ Palmettc and Magruder Sylvania Mountain ranges of the
BLM Esmeralda Resource Area (Lee et al. 1983).

Although desert bighorn sheep rams occasionally use the Bullfrog Hills to the west during the
winter and spring months, bighorns are not known 1o occur in the Bare Mountain area south of
the project area. A release of 20 to 30 bighorn sheep in the Bare Mountain area is planned by
the Nevada Department of Wildlife for 1291. Wild burro sign has also been documented in the
study area and vicinity (Grover 1988).

Both chukar and Gambel's quail occur within the project region. While Gambel's quail are fairly
common in the project area, chukar densities are low. Critical use periods within these areas
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include summer and fall months. These birds typically move to the lower elevaticns during the
cooler months from November to April,

Although thers are no historical records of raptor nests in the study area basec on Nevaca
Department of Wildlife's data bass (Haley 1988), potential nesting habitat exists there for such
raptors as the golden eagle, red-tailed hawk, and prairie falcon (Grover 1588). No evidence ¢!
nesting raptors was found in the April raptor nest survey conducted by ENSR and BLM. Ravens
and a migrant Cooper's hawk were the only ragtors seen cduring the survey.

Occasional use by waterfow! and shorebirds occurs in the Amargesa River area (north and scuth
of Beatty) since migration routes tend to follow the Amargosa River valley.

No threatened or encangered wildlife species are known from or are likely to occur in the area
potentially atfected by the proposed project (Knight 1988; Grover 1988). Crucial habitat for the
cdesent tcrtoise, a FC2 cancidate species, does not occur in the project region (Haley 1588). The
project area is located near the northern cisiribution limits and close to the elevational limits <t
this species. The Amargosa toad, a FC2 candidate species, is known 1o occur in springs,
canals, and cther wet areas 5 miles southwest of the project area (i.e., Amargosa River valiey).

2.7 Land Use and Recreation

2.7.1 land Use and Land Use Plans

2.7.1.1 Existing Land Use. Nye County encompasses 18,064 square miles (11.5 million acres)
in southcentral Nevada. It is the largest county in Nevada and the third largest county in the
United States (Planning Information Cerporation [PIC] 1988). Almost 98 percent of this area
is administered by federal, state, and local governments and Native American tribes. A relatively
small portion of the total land area (approximately 2 percent) is privately owned. The U.S.
Department o* Energy's Nevada Test Site and the Nellis Air Forca Base Test Range comprise
a restricted access enclave of approximately 3 million acres. Ownership in the Beatty anc
proposed project vicinity is similar to the county as a whole. With the exception of scattered
patented lands, the land around Beatty is administered by the BLM. BLM land extends 6.5 miles
west of Beatty to Death Valley National Monument and 11.5 miles east of town to Nellis Air Force
Base (PIC 1988).
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Land uses in Nye County include mining, livestock grazing, agriculture, wildlife habitat, recreation
in national forests and monuments, government withdrawals (Indian reservations and test sites),
and residential and commercial use in small rural communities.

Land use in the project vicinity is dominated by open space and mining. The small community
of Beatty, located approximately 7 road miles west of the project area, is largely residential in
nature with supporting public facilities. The Rhyolite area, located approximately 9 miles west
of the project area, is an historic gold mining town with a few existing scattered residences anc
historic structures.

QOther existing land uses in the vicinity of the proposed project area include an AT&T
communications site on Bare Mountain and several active mining operations.

Part of the access road that USNGS is proposing to use was constructed for and is used by
ATA&T for access to their AT&T communications site. The AT&T access road is a 50-foot wide
ROW (#NEV0OS6111) located in T12S, R47E, Sections 13-17 and 24 (Ross 1989).

The Daisy Fluorspar Mine is located approximately 3 miles southwest of the proposed project.
Other mines - the Gold Ace Mine, Panaca Mine, Diamond Queen Mine, and the Telluride Mine -
- are found on the east and west sides of Bare Mountain.

2.7.1.2 Land Use Plans. A land use plan is considered the basic element of the 1970 Nye
County General Plan, which was updated in 1978 and is still in effect, even though the county
does not use it as a working document when making land use decisions (Williams 1989). A few
key elements in the 1978 Nye County Land Use Plan are:

o Current and past uses of the land resources should be a guide for the development
of future planning elements.

o The concept of multiple use should be the overriding policy in planning for federally
controlled lands.

» The mining and agricultural uses of lands are strongly held as a best use for much
of the land within Nye County.
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Future land uses in Nye County are expected to follow current trends. Mining and military
activities are projected to increase, while ranching and grazing uses are projecied to remain
steady.

Land use control on private land is exercised by the County Commissioners and the Ccunty
Planner through enforcement of subdivision and mobile home/recreational vehicle park
regulations (Williams 1989). This control extends over the entire county including unincorporated
communities such as Beatty; only the incorporated Town of Gabbs is exempt. Nye County has
no 2oning regulations at the present time and none are proposed (Williams 1589).

Given the large percentage of federal land in Nye County, Forest Service and BLM management
programs will continue to have great influence on land use in the ccunty. The BLM's Esmeralda-
Southern Nye Resource Management Plan (Record of Decision for Planning Area A, 1586)
generally follows a philosophy of multiple usa. Specific objectives pertinent to the project area
include:

o Toimprove opportunities for economic development by substantially increasing the
amount of non-federally owned land within the planning area.

» To make available for use and encourage the cevelopment of mineral and enrergy
resources 1o meet national, regional, and local needs, consistent with declarec
national objectives for an adequate supply of minerals at reasonable market prices.

o« To ensure a system for transmission of utilities through the planning area by
establishing corridors which will meet the long-range planning needs for utility
companies and avoid sensitive resource values.

2.7.2 Recreation

Outdoor recreation resources in Nye County range from historic ghost towns to hunting, fishing,
and camping opportunities. BLM-managed lands play a significant role in the recreation setting.
The major activities include hunting for big game (deer and cougar) and small game (chukar,
rabbit, quail, and dove), hiking, mountain climbing, camping, photography, sightseeing,
rockhounding, and off-road vehicle (ORV) driving.
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There are no developed recreation facilities and only limited undeveloped, dispersed recreation
opportunities in the project arsa (Grover 1983b). Sightseeing, hunting, and ORV use represent
the largest outdoor recreation activities in the project area (Grover 1589b).

Death Vailey National Monument is located approximately 12 miles southwest of the project area.
Between 1986 and 1987, the number of visitors to Death Valley National Monument increasec
approximately 13 percent to 692,964.

2.7.3 Wilderness

The closest potential wilderness area is the Grapevine Mountains Wilderness Study Area (WSA),
located approximately 20 miles northwest of Beatty, and approximately 25 miles northwest of the
project site, along the California/Nevada border in Esmeralda and Nye Counties. This 66,800-
acre unit is generally located at the northern end of the northwest-trending Grapevine Mountains.

The preliminary decision is to recommend all 66,800 acres within the Grapevine Mountains WSA
as nonsuitable for wilderness designation (BLM Esmeralda-Southern Nye Record of Decision,
Planning Area A, 1986). A fina! decision will be made by the United States Congress after 1991.
All wilderness study areas will continue 10 be managed under the BLM's Interim Management
Policy and Guidelines for Lands Under Wilderness Review until completion of the wilderness
review process.

2.7.4 Grazing

The project area is located within the Razorback Aliotment. This allotment encompasses 70,833
acres. It is an individual aliotment with a total preference of 1,344 AUMs on a yeariong lease.
The lessee has been running full active preference over the fast 5 years. This allotment has
been allocated on the basis of approximately 53 acres/AUM (Oyler 1989). Grazing by cattle is
very infrequent at the site because of the long distance from water.

2.7.5 Wild Burros and Horses

The project area is located within the Bullfrog Herd Management Area. The BLM recommends
an appropriate management leve! in this area of 12 wild horses and 218 wild burros (Pogacnik
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1989). The BLM did a ccmplete field count on August 1, 1988. There were 256 burrcs and O
horses counted. The BLM planned to do a gather of some burrcs to get the herd ccwn to the
appropriate management level of 218; however, there was a challenge to that plan so the
operation is currently on hold (Pogacnik 1589). There is no herd management area plan for this
area. Wildhorse and burro use is infrequent at the site because of the long cistance frcm water.

Data on animal condition are scarce; however, visual observaticns and the belief that the burro
populations are increasing tend to incicate that, overall, the burros are in at least fair ccnciticn
(Pogacnik 1989). Vegetative conditions within the Bullfrcg Herd Management Area vary.

Competition for forage occurs between horses and burres, and cattie, as their diets overlap.
There are some areas of apparent cvergrazing; however, it is Citficult to distinguish between
horses, burros, and cattle grazing patterns (Pogacnik 1983). Habtat conflicts between horses,
burros, cattle, and wildlife also occcur and are generally related to the availability and cisintution
of water. Water within the Bullfrog Herd Management Area is esgecially limited causing
increased competition for forage and space. Water is paﬁicularly scarce east of Beatty. The
only naturally occurring water scurce in the proposed project area is Specie Spring, located
approximately 3 miles south of the prcpcsed project site (Pogacnik 1989).

2.7.6 Areas of Critical Environmental Concern (ACECs)

At the present time, there are no designated ACECs within the project area (BLM 1S€6,
Pogacnik 1989).

2.8 Cuityral Resources

2.8.1 Regional Overview

The earliest ethnographic data available for Southern Paiute and Shoshoni peoples who utilized
the Mojave Desert regicn is that gathered during interviews in 1935-1936 by Julian Stewarc

(1970). His information is the basis of ethnographic mocels devised to interpret settlement and
subsistence patterns of prehistoric pcpulations.
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ARhough major temporal units for the region's prehistory are well established, absolute dates are
not clearly associated, especially for early intermediate penods. In addition, culturar periocs
have been assigned a plethora of names in the archaeological literature of the Mojave Desen
region, due in part 10 a tendency for establishing localized chronologies (Pippin 1984, Warren
and Crabtree 1986) during investigation of major sites. A bibliography of this literature has been
prepared by Pippin and Zerga (1981).

The cuftural sequence described here was developed by Warren and Crabtree (1986). It derives
from a chronology published by Beitinger and Taylor (1974) and modified by Warren et al.
(1980), with dating based on a range of characterisuc projectile points and associatec
radiocarbon dates. Further definition is organized around changes in other disinctive artfac!
types, such as pofiery, or such additions 10 the tool kit &8s groundstone. These dated pernods
are not homogeneous in time or space, for variations and overlap in cultural remains occur
within sites characteristic of each period.

Lake Mojave Period (10,000 B.C. - 5,000 B.C.), the Early Man complex, is characterized by
surface sites on the shores of extinct lakes. Artifact assemblages inciude heavy core tools,
simple crescents, ovoid and keeled scrapers, ieaf-shaped, long stemmed, shouldered shon
stemmed, and fluted projectile points, but not grinding tools.

Pinto Period (5,000 B.C. - 2,000 B.C.) sites contain antifacts with some Lake Mojave Perioc
artifact characteristics, implying an ongoing tradition of tool form and manufacture. Simple flat
milling stones in these sites point to the beginning of a seed processing technoiogy
accompanying the generalized hunting and gathering subsistence systems of a mobile people
using resources in a wider variety of ecological zones.

The Gypsum Period (2,000 B.C. - A.D. 500) is characterized by medium to large stemmed anc
notched projectile points, as well as smaller point types, indicating a gradual transition from dan
and atlali to bow and arrow. Increasing numbers of grinding stones connote greater reliance
on seeds.

The Saratoga Springs Period (A.D. 500-A.D. 1,200) shows continuity with the Gypsum Perioc.
Smalier projectile pcints and numerous grinding stones dominate assemblages.
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The Shoshonean Period dates from A.D. 1,200 to the time of Eurcpean contact. Diagnostic
artifacts include smail Cottonwood and Desert Sice-notched points and various types Gi
brownware pottery. According to Steward (1970:59, 94), historic Shoshone population was
centered in Oasis Valley, northwest of the project area.

Historically, Europeans appear to have entered the region in 1853, when Fremont passec
through Nevada, ‘leaving near present-day Beatty® on his way to California (Elliot 1873). There
was little activity in the area in the late 1800s. In 1881, 3,000 acres were under cultivation in
eastern Nye County, and the nearest mining activity was located in the Gald Mountain District
in Esmeralda County, about 40 miles to the northwest. Nye County mineral production declined
from a gross yield of over $500,000 in 1878 to a low of just over $35,000 in 1900 (Couch anc
Carpenter 1943). Prospectors discovered gold in the Bullfrog mining district in 1904, and activity
centered around Rhyolite, about 10 miles west of the project area. Maximum gross yield from
mineral production for Nye County was almost $10 million in 1918.

In 1905, gold was discovered in Fluorspar Canyon on the northeast slope of Bare Mountain, anc
the gold camp of Telluride was started {Lincoln 1982). Gold production lasted less than a year,
and Telluride later became a mercury mining camp. Gold and silver production in the Bare
Mountain Mining District ranged between $1 to 83 million; fluorspar (flucrite), mercury, volcanic
cinders, pumicite, and uranium have also been mined in the district (Cornwall 1972).

The Beatty post office was established in 1905, and the town was important as a shipping point
for nearby mining communities. In 1906, the Las Vegas and Tonopah Railrcad was constructed
to Beatty; the Toncpah and Tidewater and the Bullfrog-Goldfield Railroads also operated here
(Mordy and McCaughey 19€8).

2.8.2 Cultural Resources Inventory

Intermountain Research has conducted four surveys to identify cultural resources present in the
project area; these surveys covered the entire project area. A fifth survey consisted of extensive
recordation of selected historic sites. A total of 37 prehistoric sites, 17 historic sites, and 1 site
with both prehistoric and historic components have been identified within the project area. A
summary of these sites is included below.
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The Prehistoric sites include 11 toolstone quarries, 5 knapping stations, 4 temporary camgs, 4
task sites, 3 multi-purpose sites, 5 isolated artifacts, and 6 sites of undetermined type. The
historic sites consist of 7 domestic/habitation sites (including Telluride and Bond mining camps),
6 mining-related sites, and 5 prospects. A site with both prehistoric and historic components
consists of a large prehistoric quarry with chert and quarizite flakes and a historic stone mining
cairn and two mining excavations (this site is included in the lists of both prehistoric and historic
sites above).

2.9 Aesthetics
2.9.1 Visuval Resources

The BLM has implementec a visual inventory anc analysis process to provide a systematic
interdisciplinary approach to the management of aesthelic values on public lands. The Visual
Resource Management system provides methocology needed to inventory existing scenic quality
and assign visual resource inventory (VRI) classes based on a combination of scenic values,
visual sensitivity, anc viewing distances. Visua! resource classes have been established to serve
two purposes: 1) as an inventory 100l portraying relative value of existing visual resources, anc
2} as a management 100l portraying visual management objectives. Management objectives for
each of the four visual resource ciasses are listed in Table 2-10.

The study area for the proposed Mcther Lode Project contains a VRI Class Il area in Perlite
Canyon and a small Class I!l area associated with *badlands’ topography near and 1o the north
of the cistern (T12S, R48E, Section 7). The rest of the area in the viewshed of the project is
designated VRI Class IV (Figure 2-4).

A scenic quality evaluation of the study area indicated that most of the area warranted a relative
quality rating of C (the lowest cn a scale from A to C) in comparison with other landscanes in
the Basin and Range Physiographic Province (U.S.D.I. 1988). The C rating is attributable largely
to a lack of variety in visual elements and the abundance of similar visual character throughout
the province. Beatty Mountain and pontions of Bare Mountain are rated B because of more
rugged, anc thus more dramatic, cliffs and rock outcrops in those areas. The eroded and pock-
marked ‘badlands’ terrain to the north of the cistern is aiso rated B because of its unusual
textural character and colors that contrast sharply with most of the surrounding area. Perlite
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TABLE 2-10

VISUAL RESCURCE MANAGEMENT CLASSES

Class I Objective:

Class II Cbjective:

Class III Objective:

Class IV Objective:

Rehabilitation Areas:

The objective of this class is to preserse the
existing character of the landscape. This class
provides for natural ecological changes; however,
it does not preclude very limited management
activity. The level of change to the character-
istic landscape should be very low and must not
attract attention.

The cbjective of this class is to retain the
existing character of the landscape. The level
of change to the characteristic landscape should
be low. Management activities may be seen, but
should not attract the attention of the casual
observer. Any changes must repeat the basic
elements of form, line, color, and texture found
in the predominant natural features of the
characteristic landscape.

The objective of this class is to partially
retain the existing character of the landscape.
The level of change to the characteristic
landscape should be moderate. Management
activities may attract attention but should not
dominate the view of the <casual observer.
Changes should repeat the basic elements found in
the predominant natural features of the
characteristic landscape.

The objective of this class is to provide for
management activities which require major
nodification of the existing character of the
landscape. The level of <change to the
characteristic landscape can be high. These
management activities may dominate the view and
be the major focus of viewer attention. Hcwever,
every attempt shculd be made to minimize the
impact of these activities through careful
location, minimal disturbance, -nd repeating the
basic elements.

Areas in need of rehabilitation from a visual
standpoint should be £lagged curing the inventory
process. The level of rehabilitation will be
determined through the resource management
planning (RMP) process by assigning the VRM class
approved for that particular area.

Source: BIM Manual Handbook 8410-1.
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Canyon is rated A for scenic quality because the drama of the unusual rock formations and the
sense of enclosure one experiences combine to provide a visual effect that is uncommon in the
area.

Visual sensitivity is rated low for most of the study 8rea because visitor use levels are very low
(backcountry). Senslhtivity is rated moderate for Perlite Canyon and the cistern badlands because
of expressed local concem for these resources. Viewing distances are ranked foreground-
middleground for the entire study area. The backcountry area surrounding the mine site is
largely screened by terrain from the viewshed of travelers on U.S. 95 and residents of Beatty.
Observation points were established near the cistern and on the entrance road o represent the
few users who do visit this backcountry valley. The valley would be foreground-middleground
for these viewers.

The composite result of the visual characteristics noted above is VRI Class IV rating for much
of the study area, which would accommodate activities resulting in *major modification® of the
existing visual character. The small Class I!l area would accommodate only moderate leve!s of
visual change. In contrast, the existing landscape character is 10 be maintained in the area
rated Class Il with only low levels of visual change permitted.

2.9.2 Noise

A description of the environment potentially affected by noise emissions from the proposec
project includes identitying noise sensitive receplors and existing noise sources in the vicinity,
characterizing terrain features that may atfect noise transmission, and determining existing noise
levels.

The proposed project would be located in a small basin between Tates Wash and Joshua Hollow
about 7 road miles east of Beatty. The nearest noise receptor is over 4 miles away, near U.S.
95.

Existing noise sources include natural sounds from wind, birds, and insec!s; low-level equipment

sounds from project-related mining exploration activity; and occasional noise from low-leve!
aircraft overflights related o the neardy Nellis Air Force Base practice range.
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The project site is surrounced by comglex, varied terrain. The tasin is electively isclated frem
sensitive recaptors by ridges of hills and mountains that would function as noise barriers in
most cases.

Monitoring of existing ncise levels was nct ceemed necessary because of the remote locaticn
of the project area and the paucity of existing noise sources. Existing noise levels were insteac
estimated, based on EPA literature and ENSR file ctata for similar sites. Existing noise levels are
estimated to fall in a range of 30 to 50 cecitels, A-weighted (¢BA). The miccle of the range
reprasents typical noise levels in small rural communities. Lower levels would be typical of the
area when human activity is not occurring and there is little or no wind. The ugper end of the
range would be typical of windy periods with brief excursions above 50 ¢BA expecied dunrg
low-level aircraft overflights.

2.10 Sociceconomics

The primary study area for the sociceconomic assessment is Nye County in southcentrai
Nevada, including the communities of Beatly and Amargosa Valley and the historic townsite of
Rhyolite. There are no incorporated towns within Nye County except Gabbs; thersfore, all
administrative functions are provided by the county government in Tonopah. The primary
governing bocies are the Nye County Commuissioners and the Planning Commussion. Cther
advisory bodies include a saven-member scheol board, a five-member hospital board, anc cther
town boards.

The County Commissioners set the annual budget for the Town of Beatty and enact ordinances
and policies on the recommendation of the five-member Beatty Town Advisory Council. The
Town of Beatty has a mill levy and generates ad valorem tax revenues for the county and schccl
district. Federal agencies such as the BLM play a major administrative role in Nye County since
nearly 98 percent of the land area of the county is under feceral administration.

2.10.1 Population

The population of Nye County increased $4.6 percent between 1580 and 1967 the estimatec
population in Nye County was 13,989 in 1987 (Table 2-11). The 1985 special census figure
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TABLE 2-11

STUDY AREA POPULATION 1980 TO 1985

Percent Increase

1980 1981 1982 1983 1984 1985 1986' 1987" 1988" 1980 to 1988
Beatty 740 839 874 900 880 925 903 957 1,011 36.6
Amargosa 1,024 902 964 954 994 1,191 785 673 675 (34.1)
valley

Tonopah 2,319 3,518 3,854 3,381 3,657 3,340 NA NA NA 44.0?

Nye County 9,048 10,005 11,934 12,348 13,385 13,385 13,493 13,989 NA 54.6°

Source: U.S. Bureau of the Census, Census of Population 1980.
Special Census of Nye County - Summacry Report - Auqust 1985.

Nye County

'estimated, Planning Information Corp.

11980 to 1985.

31980 to 1987.



includes 865 pecple associated with the U.S. Cepartment of Energy Nevaca Cperaticns Ctlice
residing in Nye County.

During the 7-year period from 1980 to 1987, the populaticn of Bealty grew 29 percent, anc
Amargosa Valley actually declined in population by 29 percent since fiscal year 1582-1983 (P\C
1988). Amargosa Valley has lost pcpulation due to the closing of the American Berate Company
(ABC) Mine. The 1988 population of the Town of Beatty was estimated at 1,011 (PIC August
1988). Bond Gold estimates approximately 600 workers are currently working on the Bulilrcg
Project which would increase the population to approximately 1,600, assuming scme wcrkers
live outside the Beatty area (Bond Gold 1589). Most of the grewth in population throughout Nye
County can be a' ributed to increased military and mining activity. Table 2-11 shows the
population of Beatt,. Amargosa Valley, Tonopah, and Nye County.

2.10.2 Economic Base

The economy in Nye County depends largely on two basic incdustries: miming and military
activity including Neilis Air Force Base, the Tcnopah Test Range, and the Nevaca Tes: Site.
Other important sectors include tounsm and government. Beatty 1S one of the three largest
Nevacda entrances to Death Vaiey National Monument and provices services and overmght
accommodations for tourists traveling to the Monument as well as those traveling through
Nevaca on U.S. 95. Tonopah acts as a regional center for Nye County since 1t is locatec
midway between Reno and Las Vegas. It is also the county seat of Nye County and grovices
county-wide public services and facilities.

2.10.3 Empioyment and Income

Due 10 the nature of the primary industries in the area (mining and military), it is understandatie
that fluctuations in employment and income cccur regularty. The frequent upswings anc
downturns of the major economic sectors cause instability among the non-basic sectors anc
result in fluctuations in unemployment rates and a general sense of economic instability. Tatle
2-12 shows employment by place of work from 1981 through 1987 for Nye County. Fluctuations
in the mining and construction sectors have occurred throughout the pericd. The services sector
represents 12.9 percent of total employment and has shown a steady increase from 1981
through 1987, except fcr a slight decline in 1986.
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TABLE 2-12
NYE COUNTY EMPLOYMENT BY MAJOR INDUSTRY (ANNUAL AVERAGE)'

1987 Percent
1981 1982 1983 1984 1985 1986 1987 of Total
Total Bmployment 9,236 9,893 9,857 10, 390 11,117 11,252 12,031 100 %
Farm 242 229 224 213 204 213 213 1.8
Non-farm 8,994 9,664 9,633 10,177 10,913 11,039 11,818 98.2
Private 8,244 8,882 8,825 9,291 10,045 10,072 10,864 90.3
Ag., Serv., 25 26 21 21 25 26 26 0.2
Fish, For.?
Mining 1,569 1,452 1,153 1,244 893 999 1,167 9.7
Construction 445 225 177 172 318 331 503 4.2
Manufacturing 95 95 83 88 94 115 101 0.8
T.C.P.U.} 158 170 149 142 145 134 206 1.7
Trade 682 695 646 675 720 661 729 6.1
F.I.R.E.' 472 334 317 394 123 417 440 3.7
Services 4,798 5,885 6,279 6,555 7,407 7,389 7,691 63.9
Government 750 782 808 886 868 967 954 7.9
Fed, Cir. 127 136 141 132 130 163 161 1.3
Military 76 63 67 65 63 65 65 0.5
State & Local 547 583 600 689 675 739 728 6.1

'Reflects non-agricultural employment by place of work. Includes all wotkers in Nye County regardless of place of
residence and includes multiple job holders.

’aAgriculture Services, Fishery, Forestry.
'Transpottation, Communications, Public Utilities.

‘frinance, Insurance, Real Estate.



Recently, mining activity has shown a dramatic increase in explicraticn and grecucion. Nevaca
now produces over SO percent of the geld mined in the United States and nas 12 of the raucn's
largest gold mines (Clark, Nevaca Employment Security Eccnemic Update 1588). Nevadais the
leading gold and silver producer in the United States. Stalewice cirect employment in gold arc
silver mining operations grew from 4,499 in 1985 to 6,300 in 1586. The siatewice 15€7
estimated average emgloyment asscciated with mining was 7,90C. Preliminary figures for 15€8
show a ccnsicerable increase in mining emglcyment state wice; over 10,400 jcts were
associated direclly with mining accorcing to state estimates. Nye County mining emgicyment
accounted for 14.7 percent of the state t0tal in 1587. The services secicr is the largest ermclicyer
in Nye County with 63.9 percent cf ictal employment; the mining sector resresented the seccnc
largest employment sector in 1287 with 9.7 percent of tctal empicyment, fcllowed Ly tre
government sector at 7.9 percent (U.S. Bureau cf Econcmic Anaiysis 15€8).

The 3.4 percent unempiocyment rate in Nye County in Decemter 1588 remainec lower than the
December state figure of 4.5 percent, cespile fluctuaticrns in emgioyment among secicrs
(Nevada Emgloyment Secunty Dept. 1589). This implies that populat. . cut-migraticn has xegt
pace with changing jcb oppcriunities.

Between 1984 and 'SE6, per cagita cersoral inccme increasec ty 4.9 percent :0 $11,546 {U.S
Bureau of Economic Analysis 1588). Nye County ranks 15th out of 17 counties in Nevaca :n e’
capita income. The siate average per cagcila perscnal inccme was $15,380. With the irflux ¢!
more mining employment in the area, the per cagita gersonal income should ccrinue 'c
increase.

2.10.4 Public Fiscal Conditions

Financial resources of the stucy area refer to government revenue sources anc exgencitures in
Nye County and its communities. These financial statistics are imgcrtant in helping o Cetermire
the fiscal impacts of industnal cevelopment ¢cn local government juriscictions.

From 1984 to the current fiscal year 1589, assessed valuat:on throughout the area has grown
at a moderate rate. Assessed valuation in Eeatty declined in 1988-1989 due to perscnal grepeny
depreciation and little new develcpment. However, frcm 1587-1S68 to 15€8-1583 Nye Ccurty
assessed valuation increased by 20.5 percent. This :s consicerably higher than ‘he average
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annual increase from 1984-85 and reflects a large porticn (40 percent) of net mine proceeds.
Table 2-13 shows assessed valuation for Beatty and Nye County.

2.10.4.1 Town of Beatty. Revenues and expenditures for the Town of Beatlty have been
examined over the fiscal pariod 1982-1983 through 1988-1589 and are presented in Table 2-14.
All of the budget figures presented in the text and Table 2-14 are actual.

Revenues. The town receives operating revenues through four major sources: taxes [prcperty
and Supplemental City/County Relie!f Tax (SCCRT)], local licenses, fines and forleitures, anc
‘other® revenues. Total general fund revenues increased from $36,542 in 1882 to $91,027 in
1988. Miscellaneous revenues received by the town include payments from Nye County School
District, grants from Nye County, and miscellaneous rents anc sales.

Expenditures. The town's general fund expendiiures are broken into three calegories: general
government, public safely, and culture and recreation. Total operating expenditures have
increased from $35,186 in 1882 10 $114,888 in 1988. This is due in large pan to the growth in
spending in the fire department, which was associated with hiring a full-time employee. Capnal
spending has varied between zero in most years to $13,000 for administration in 1986.1887.

Beatly maintains a separate ded! service func, supported by a property tax. The town 1s paying
off a $80,000 buiiding bond issued in 1973; the debdt will be repaid in 1931, Currently, Bealty's
debt capacity is $1.60 million, with $15,000 of cebt outstanding, less than 1.0 percent of the legal
debt limit.

2.10.4.2 Nye County. Nye County provides many governmenial services 10 the Beatty area.
The most important services provided include sherif! protection, road maintenance, genera!
government, and judicial services. Trencds in revenue and expenditures for the county generai
fund from 1982 to 1988 are shown in Table 2-15.

Revenues. The Basic City/County Relief Tax (BCCRT) and Supplemental City/County Relief Tax
(SCCRT) have been the major saurces of revenue for the general fund. In 1988, the BCCRT and
the SCCRT accounted for 11 percent and 34 percent, respectively of the total general func
revenues.
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TABLE 2-13

ASSESSED VALUATION BY JURISDICTION

Tax Rate Average
$100 Fiscal Fiscal Fiscal Fiscal Fiscal Annual
Assessed Year Year Year Year Year Increase
Valuations 1984-1985 | 1985-1986 1986-1987 1987-1988 1988-1989 (Percent)
1986-1969 Thousands of Dollars
Nye County .6205 280,987 310,566 328,156 347,552 418,900 10.5
Beatty .1736 4,936 5,097 5,407 6,125 5,903 4.6

Source: Nevada Department of Taxation, Local Government Finance, 1984-1989.




TABLE 2-14
BEATTY TOWN GENERAL FUND REVENUES AND EXPENDITURES

1988 Percent
1982 1983 1984 1985 1986 1987 1988 of Total
Revenues:
Taxes
Property Tax 4,116 4,677 8,487 7,237 7,565 7,044 5,711 6.3
(other than net proceeds)
Licenses & Permits 6,637 8,471 18,709 19,924 20,334 22,075 22,460 24.8
Intergovernmental
SCCRT 10,849 12,151 11,256 13,149 12,760 15,357 19,884 21.8
MVPT 2,431 2,093 2,456 2,643 3,168 3,136 3,400 3.7
Other 1,425 2,646 2.9
Charges for Services 9,622 9,930 10,300 10,215 9,660 8,900 11,230 12.4
Misc. 3,226 842 742 8,115 917 14,136 15.5
Fines & Forfeitures 2,887 3,665 2,927 5,068 11,666 11,113 11,500 21.6
TOTAL REVENUES 36,542 44,213 54,977 58,978 73,268 69,967 91,027 1001
Expenditures:
General Government 9,077 9,026 6,601 9,780 10,872 7,862 9,650 8.4
Public Safety 7,012 11,171 36,351 36,124 39,1353 41,873 64,891 56.5
Culture/Recreation 19,097 25,011 23,959 25,897 31,902 40,155 40,347 35.1
TOTAL EXPENDITURES 35,186 45,208 66,911 71,801 82,127 89,890 114,888 1004

Source: PIC 1988
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TABLE 2-1% (CONTINUED)

Aversge Annusl

Petcent of Percentage
1902 1983 1984 1943 1986 1987 1980 Total (1988) Increase
Capenditures:
Geners] Governments 2,273,086 1,734,291 1,677,106 2,001,532 2,453,930 2,622,601 2,500,028 3.6 1.6
Judicisl 262,048 480,096 $45.60) 387,627 €90,49¢ 792,696 803,167 14.9 22.3
Public Satety 31,542,686 1,075,506 1,911,093 2,2%0,691 2,502,906 2,743,043 2,741,762 0.4 191
Nealth & Welfare ~— 66,3167 70,930 104,261 129.108 106,72 122,178 1.9 13.0
Other 27,7402 19,820 67,476 63,149 1.1 14
Total Generasl rund
Tspenditures 4,107,5%9 4,176,220 4,206,020 4,9%6,10) 3,012,330 6,334.%% 6,313,284 100.0 7.4

Soutce: PIC 19080,



The county's general property tax is the next single most impcriant revenue scurce regresenting
nearly 14.6 percent of total revenues. In 1988-19€9, the county-wice mill levy was the lcwest it
has been for over 6 years. Actual property taxes ccllected have fluctuated over the perncc.
Locally generated revenues inclucing licenses and fees, fines, anc fcrleits, and charges ‘or
services generated 15 percent of total revenues in 1583. Intergcvernmental revenues inciuce
distributions of funds from feceral and state sources. These sources generated 20 percent cf
total revenues curing 19€3.

The revenue area showing the greatest growth throughcut the pencc other than misceilanecus
and depository planning was fines and !crieitures with a 16.8 percent average annual :ncrease.
Charges for services grew by 16.1 gercent, and SCCRT revenues grew by 16.4 percent cunnrg
the period.

A recent fiscal analysis completed by PIC shows that the Nye County general fund has teen
increasingly dependent on intergcvernmental revenues and service charges. Propenty ‘ax
revenues have beccme increasingly volatile due to the cap impcsed in 1982. In 1687, property
tax allocations to general fund activities fell drastically cue to prcperty tax preceecs Leing usec
for capital projects. This appears to be a short-term impact, but it has significantly atectex
operations cf general fund activities for this year, garticularty public safety.

A vote to increase the ceiling on the net proceecs of mines tax from 2 10 5 percent is scheduiec
on May 2. Passage of Senate Joint Resolution 22 weuld increase tax revenues that accrue 10
the State of Nevada and Nye County.

Expenditures. General fund expenditures are grouped into four major categories which incluce:
general government, public safety, judicial, and heaith and weifare. General governmert
includes executive functions, finance, assessor, and building and grounds. Historically, general
gcvernment function expenditures have acccunted for an average of 40 percent of the general
fund. Overail general government spending is the second largest bucget categery in the county.
Public safety has been the largest single categery, averaging 48 percent of total general fund
spending.

The judicial categery incluces district courts, atticrneys, anc the justice court system in all the
towns in Nye Ccunty. Totai judicial spencing has averaged 14 percent of the general func



spending during the study period. Expenditures for the Beatty Justice Court have shown stealy
growth over the period. Beatty court has increased expenditures 22.5 percent from $252,045
in 1982 to $8E5,167 in 1988. All expenditure areas increased somewhat during the study perioc;
public safety (10.1 percent), general government (1.6 percent), and judicial (22.5 percent).

One area where expenditures have obviously lagged during the period is in the area of capital
improvements. The Nye County infrastructure is in need of upgrading. Additional space for
government sarvices is needed throughout the county, and new purchases need to be mace tc
replace antiquated equipment. This process of upgrading the infrastructure is beginning in Nye
County.

Between 1982 and 1987, Nye County has not exceeded 5 percent of the 10 percent debt limit
set by the State. The county has 99 percent of its debt capacity available at this time. As shown
in Table 2-15, operating expenditures have remained nearly constant between fiscal 1982 anc
1987. Cumulative revenues have exceeded expenditures.

2.10.5 Housing

Nye County showec an increase of 2,109 year-round housing units from 1970 to 1980 (Table
2-16). The 198S special census indicated total year-round housing units had grown by 1,765,
for a tota! of 5,968 dwelling units county-wide. Of the 5,968 dwelling units, 974 are located in
Beatty and Amargosa Valley. Table 2.17 shows permanent and temporary housing
accommodations in Beatty and Amargosa Valiey. The survey was completed by PIC in March
1987. Since the survey, new housing has been built and new mobile home units have been
moved into many available lots within the Beatty town boundary. Most of these have been
connected to the Beatty Water and Sanitation District lines.

The condition and type of housing varies throughout the county. The 1985 special census
showed that of the 516 housing units in Beatty, 61 percent were mobile homes and 20 percent
were wood frame houses. In Amargosa Valley, 80 percent of the 458 units were mobile homes
and 7 percent were wood frame houses. A more recent study by PIC (1988), estimates
approximately 400 housing units in Beatty (comprised of 10 percent stick-built single-family and
mutti-family structures, 50 percent owner-occupied mobile homes, and 40 percent units in mobile
home parks). The discrepancy between the two numbers may be explained by the type of units
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TABLE 2-16

TRENDS IN HOUSING UNITS 1970 TO 1985

1980 to 1985

1970 1980 1985 Percent Charge
Nye County 2,093 4,202 5,968 42.0
Beatty NA 320 516 61.3
Amargosa Valley NA 412 458 11.2

Source: U.S. Bureau of the Census, 1980; 1985 Special Census of Nye
County - Summary Report; Bureau of Business and Economic
Research; UNR, 1970; Census of Populaticn and Hcusing Microfilm
File A,
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TABLE 2-17

EXISTING HOUSING STOCK 1IN
BEATTY AND AMARGOSA VALLEY

Beatty Amargosa Valley
Housing Units
Mobile Home 313 366
Wood Frame 101 34
Multiple 52 21
Other 50 37
Total 516 458
Vacancy 0% NA
Mobile Home Park Spaces 135 107
and Rentals
Mobile Home Rental Rates
8’ - 1 bedroom $175-225
10’ -~ 2-3 bedrooms $225-275
12' - 2-3 bedrooms $275-350
14’ - 3-4 bedrooms $300-$375
Temporary Housing
Motels 195 + (60)} 0
R.V. Spaces 110 0

Sources: 1985 Special Census of Nye County Summary Report; Planning
Information Corp., Yucca Mountain Draft Socioeconomic Studies;
Lane Schultz; Planning Information Corp., Community
Development Report, 1988.

! Under Construction.
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counted. The 1385 special census may have ccunted units not legally in the water and sewer
district. Motel units may also have teen counted as households.

Beatly is largely a mobile home town, currently providing temporary housing for mining and
other non-permanent workers. Many local residents cwn one-half blocks, which have teen
divided for mobile home spaces.

Beatty is currently faced with a severe housing deficit due to the censtruction ghase cf Berc
Gold’'s Builfrog Project. Every available housing unit and recreational vehicle (RV) site 's
essentially occupied (Stansbury 1989, Walker 1983). Many people locking fcr permanent
housing are occupying RV trailers due to the shortage of available housing. The only availatie
housing exists at Bond Gold's mancamp south of Beatty. An estimated 150 workers are
currently living at the mancamp (Stansbury 1989). These accommodations are suitable for singie
censtruction workers who have nct trought their families with them to the jobsite.

The influx of pecple has not only impacted the Beatty area, but has also filled up vacant housing
throughout the Amargosa Valley. In summary, with the exception of Bond’'s mancamp, all
available housing is essentially filled in Beatly and Amargosa Valley at the current time.
According to Marvin Walker of the Beatty Water and Sanitation Qistrict, there are few vacant
properties with water and sewer service in place; however, most cf the original Beatty townsite
has mains available in the street ready for tie-ins to the property. The Beatty Water anc
Sanitation District lists 23 mobile home parks serving a total of 245 mobile home units and RV
spaces. Most of these spaces are 100 percent occupied during the winter with some availability
during the summer months. At the existing mobile home parks, there are existing water anc
sewer hookups to serve an additional 40 mobile homes (PIC 1588).

The Rio Rancho Mobile Home Park offers 36 RV spaces. These typically have a 75 percent
vacancy rate; they are currently 100 percent occupied. The other RV parks generally have
temporary and permanent spaces available and cater to the traveler/tourist; currently these
spaces are all close to 100 percent cccupied.

Beatty has 5 motels with a total of 195 units. Cwners and managers reported that they have

recently experienced full occupancy. This is cue largely to the construction phase of the Bond
Geld project and other exploratory mining activity and drilling around Beatty. Prior to this influx
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of people, the occupancy ranged trom 40 percent to 10C percent from October through May with
the highest occupancy rates in the prime season.

In addition to the available Beatty housing, vacant housing and mobile home spaces exist in
Amargosa Valley due to the closing of the ABC Mine. However, ABC cannot legally lease the
trailer park at this time.

The Rhyolite townsite includes both private and pubdlic lands. The largest parcel is the old depo:
and surrounding property. Land in Rhyolite could be developed for additional residents. The
BLM has designated the land outside of Beatty for disposal, therefore, individuals would have
the opportunity to purchase BLM land for private use.

A recent newspaper article in the Death Valley Gateway Gazet'te identified a joint venture fand
development plan between a local developer and a Phoenix developer. The plan calls for an
eventual 468-acre commercial, industrial, and residential development. Recently, 30 mobile
home units in the plan were approved by state officials, with 260 units likely 10 receive approval
within 60 days. If this development does occur, the immediate area housing shortage shoulc
be greatly improved.

The uncentainty of the status of military test site operations and mining activities in the area have
contributed to the tight housing market. Developers are reluctant to take substantial risks when
economic conditions are volatile; they also do not have the financial resources or commitment
to develop the number of housing units needed to fill the current demand.

2.10.6 Public Facilities and Services

Nye County and the Town of Beatty provide facilities and services to area residents including the
parks, library, fire protection and ambulance, law enforcement and court system, health services,
and schools. Existing design capacities, public building space, and statfing levels are
inadequate in the following areas: water and sewer, Beatty Coun, the sheriff substation, ang
town administration, fire and ambulance, and public education.

2.10.6.1 General Government. The town advisory counci! tunctions as the only local form of
general government in Beatty. The council holds town meetings and participates with other
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boards and committees. The town council oversees the use of the 4,860-square-foot Beatly
Communtity Center, which is rented for meetings, conventions, weddings, atc. The town bucget
pays salaries for the part-time community canter maintenance parson, the librarian, assis:ant
librarian, and the firemen.

2.10.6.2 Ubrary. The 2,764-square-foot, 6-year old library serves the Town cf Beatty,
surrounding communities, and the school district. The library is administered by the Beatly
Library Board. e library contains between 10,000 to 12,000 bocks (Holloway 15€8). One
librarian and one part-time assistant librarian are employed.

2.10.6.3 Parks and Recreation. The Nye County Parks and Recreation Commission assisis
towns in the development of recreation facilittes (Wellman 1988). The Parks and Recreation
Commission prefers to fund facilities rather than equipment and staff. Facilities must be putlicly
owned and built on public land to be eligible for parks and recreation funds. The Commissicn
also prefers to usa their resources to supplement financing for projects that use local funds and
other grants and donations. There is currently no formal parks and recreation master plan or
capital improvements program for the county (Hersman 1989).

Parks and recreation services in the Town of Beatty are administered by the five-member Beatty
General Improvement District. There are two recreation complexes in the Town of Beatty. One
5-acre park includes a lighted ballfield, tennis court, restrooms, picnic area, a small playground,
and a swimming pool.

The other complex is on a 40-acre parcel of land that was obtained from the BLM. Recreation
planning for this facility was initiated in 1984. Recreation needs were determined by use cf a
community questionnaire, and the results were used in the planning process. Compietecd
facilities on this parcel include a softball field, a football field/running track shared with Beatty
schools, and restroom facilities. Planned !acilities for the parcel include a group picnic area, an
outdoor amphitheater, tennis courts, and parking. The timing of construction of these facilities
is dependent on the availability of funding.

2.10.6.4 Fire Protection and Ambulance. Fire protection and ambulance services are proviced

by the Beatty Volunteer Fire Department. The depariment's service area extends 35 miles north
of Beatty on U.S. 95, 24 miles south of Beatty, and 11 miles west to the California State line.
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The 3,960-square-foot fire station contains three vehicle bays, training area, and equipment
storage. The 2,700-square-foot ambulance building contains five vehicle bays. The department
has three trucks, two ambulances, and a mobile first-aid station. The department employs one
paid firefighter, 28 volunteer firefighters, and 9 volunteer EMTs. The department is rated one of
the best in Nevada by the State Fire Marshall (Sullivan 1988).

2.10.6.5 Law Enforcement and Justice Court. Law enforcement is provided by the Beatty
substation of the Nye County Sherif's Department, which covers an area 40 miles north and east!
of Beatty, 10 miles south, and 8 to 10 miles west. Staff includes 1 lieutenant, 4 deputies, and
4 dispatchers. Two Nevada Highway Patrol officers are also stationed in Beatty.

The Sheriff's Department occupies approximately 670 square feet of an 1,870-square-foot
building that the department shares with the Justice of the Peace Court. The substation has four
holding cells with an eight prisoner capacity. The department has five patrol cars and one
pickup truck. The communication dispatch is also located in the substation. The substation is
overcrowded (Sullivan 1589).

The Justice of the Peace Court's jurisdiction extends from Esmeralda County to the Clark County
line and from the California border to the Nevada Test Site. The court handles misdemeanors
and other minor offenses and hears arraignments on gross misdemeanors and felony cases.
The court employs one justice, one justice court clerk, ana two clerical workers; the justice coun:
is overcrowded (Sullivan 1989).

2.10.6.6 Water and Sewer. The Beatty Water and Sanitation District provides water and sewer
services to the Town of Beatty. Currently, the district is plagued by two problems: the district's
supply of quality water is nearly at capacity, and the sewage system’s treatment pond is at
capacity and is discharging sewage onto surface areas. As of February 1989, the sewer system
had 851 sewer units not including the Bond Gold mancamp (Walker 1989); 1 sewer unit is
equivalient to 1 residential unit.

Water is provided by four wells which produce approximately 600 gallons per minute (gpm).

Two wells (280 gpm) produce good quality water; the other two wells (320 gpm) produce water
which exceeds federal maximum fluoride content levels. The water system includes a 325,000-
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gallon storage capacity. The water ransmissicn Sysiem is relatively new with the olcest iine
installed in 1568.

Average water demand ranges from 200 5pm in the winter to an estimated 400 gpm in ne
summer. Peak water demand can reach 500 gpm in the summer. The good quality water anc
poorer quality fluoride water will be mixed to meet this demand untl an acditional well that has
been drilled and a pump installed can te used for residential consumgticn. This acciticral we:
is projected to meet the water neecs of the community.

In summary, the water supply is nearly utiiized to capacity. With continuing grewth in the future.
the good well water will be mixed with the existing supgly of poor quaiity water to meet water
demands until the supply is expanded.

Water service fees range from $8.50 per month for 2,000 gallons for resicential use to S<6 cer
month for a8 commercial hookup. Tap fees are Icwer than cther areas of the county at S2CC ‘zr
residential taps and $450 for a commaercial tap. A cagital imgrevement fee is S200 per cweiiing
unit for water and $200 per unit for sewer.

The sewer system serves the Tcwn of Beatly and vicinity. The sewage collection system s
relatively new (1978) and is in gced conciticn. The sewage treatment aeraticn gcnc ts currerty
at capacity (52,000 gallons per cay) (Walker 1S€8). The Beatly system is iilegally Cischarg:ng
sewer water onto the surface waters of the State (Walker 1588). The State has cited ihe Eea's;
Water and Sanitation District, and requires imprcvement {0 the sewer treatment system aithin
6 to 9 months or a $10,000 fine will be imposed. In resporse to these citaticns the disirict s
building a rapid infiltration bed near the Beatty Airfield using community cevelopment tlock grarnt
(CDBG) funds. The system has been reviewed by the State and should be cperational ty
summer 1588S.

The Beatty Water and Sanitation District uses operating revenues to operate and maintain the
system. However, tap fees are not sutficient to pay for major capital facilities such as the new
rapid infiltration bed. These fees will have to increase in order to mcre acequately pian for future
capital needs. Sewer user fees are $8 per eguivalent resicential unit. Hookup fees are tasec
on actual costs and average $500.

-£8



2.10.6.7 Health. Health services are provided by the Central Nevada Rural Health Consortium
and supplied at the Beatty Medical Clinic. The clinic is open 8 hours a day, 5 days a week, anc
is statfed by one full-time physician's assistant (PA) and one full-time receptionist/medical
assistant. The PA is on call during nights and weekends. A supervising physician travels to the
Beatty Clinic weekly.

The clinic contains a reception room, four examination rooms, an x-ray room, a laboratory, and
a conferance room. Additions to the clinic planned for 1989 have been completed. The Beatty
Clinic is oriented toward family practice. A new concrete helipad has been installed by USNGS.

2.10.6.8 Electricity. Electricity is provided by Valiey Electric Association. There is adequate
generating capacity to service the existing population (Hazelton 1988). Currently, transformer
capacity to Beatty is 6 to 7 megawatts; Beatty utilizes 2.5 megawatts.

2.10.6.9 Schools. Nye County is a unified school district headquartered in Tonopah. The
Beatty School has a current enroliment of 265 (February 1989). Grades kindergarten through
12 are all housed on the same campus. The school consists of 14 classrooms, a kitchen,
lunchroom, auto mechanic's shop, gymnasium, and acministrative office space. The optimum
enrollment capacity for the school is 350 pius a total of 40 kindergarten students.

There are some problems associated with the school facility. There is no general assembly hall
or playground for team sports such as softball and soccer. The campus also has drainage
problems after heavy rains.

Table 2-18 shows capacity and enroliment by grade for the Beatty School. Presently the school
is operating slightly below capacity, with 5 grades with enroliment over optimum capacity. The
current staff is 21. A new modular unit will be operational by the beginning of the 1589-1390
school year.

Amargosa Valley School is aiso experiencing significant growth. As of February 1989, the school

enroliment had increased by 29 students since last year. The current enrollment is 134, The
school is nearly at capacity levels with the Sth and 6th grade over capacity.
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TABLE 2-18

BEATTY SCHOOL, MAY 1988/FE3RUARY 1989
CAPACITY AND ENROLLMENT BY GRADE

May 1988 February 1989 Percentage
Grade Enrollment Enrollment of Capacity
K 18 21 105 %
1 21 25 125
2 12 27 138
3 14 16 64
4 12 15 60
5-6 28 16-17 110
7 12 18 72
8 9 14 S6
9 19 32 128
10 18 24 96
11 18 21 84
12 20 2l 84
Total 201 265 91%

Source: Beatty School, Mrs. Vera Metlor, Principal.
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The assessed valuation of the Nye County School District has increased by 27 percent ove’ the
pas! 2 years. These increases are primarily due to increased mining activity and prices for
mineral products, plus new businesses, home sites, and agriculture. The assessed valuation in
Nye County for fiscal year 1988-1983 was $418,737,641 which generatec property tax revenues
o! §3,907,241 1o the school district. The county-wide school district general fund operating
budget for fiscal year 1988-1989 is $13,887,151.

it appears that the school district is in sound financial condition with increasing tax revenues
from increases in assessed vaiuation from mining activity. Problems do exis! in facilitating capita!
improvement projects due 1o bonding requirements. In order for a bond issue 10 pass. the
majority of Nye County mus! approve the bond. Because of the size of the county, areas lacking
population are unable to get a majority vote on bond issues 1or a capital project in therr area
A $30 million bond election was held March 14, 1989 and approved. The bond proceeds wiil
be used lor classroom improvements al the Amargosa Valley School anc for construction of a
new high school in Beatty.

2.11 Transportation

The transportation system in Nye County is infiuenced by the large lancd area of the county,
geographic anc land use constra:nts (e.g., the Nevada Test Sie), low population densities, anc
the remoteness of many communities from major towns and cities. This has led to a heavy
reliance on surface transportahion, particularly an extensive highway network. The network
consists of nearly 3,000 miles of federal, state, and county roads and highways, about one-thirc
of which are paved.

U.S. 95 is the major highway in southern Nye County, linking Las Vegas to the south with the
Reno-Carson City-Tahoe area via Tonopah to the north. Several state highways, including State
Route (SR) 374 at Beatty, provide connections 10 the wes! from U.S. 95 to Death Valley, the
Mojave Desent, and the Sierra Nevada Mountains. Access 10 the east from U.S. 95 between
Tonopah and Las Vegas is restricted by the huge Nevada Test Site reservation of the U.S.
Government. Consequently, there are no through highways connecting to the sast from U.S.
95 in the Beatty vicinity.
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U.S. 95 In the Beatty area is a two-way, rural highway with one 14-foct wide travel lane in each
direction. It generally has narrow 4 1o 5- oot wice pavec shoulcers flanking the travel lanes :ir
bladed native gravel shoulders beyond the pavement. Other siate highways are generally pavec,
all-weather roads with trave! lanes averaging 12 feet or less. SR 374 is typical with two 12.loct
travel lanes and bladed gravel shoulcers at least § feet wice along most of its length.

Traffic carrying capacities for U.S. 95 and SR 374 are estimated at agproximately 14,000 vehicies
per day under good weather concitions, excegt in segments where hills and light curves recuc
travel speeds and sight distances. Capacity on U.S. 65 is recuced scmewhat in the Tcwn cf
Beatly because of reduced sgeed limits and increased traffic conflicts. Consicering the lcw
traffic volumes in the area, however, the effects on motorists are minimal. Current traffic vclumes
are well below capacity in all cases as indicated in Tablg 2-13. Prgjectec traffic volumes fcr
these rcadways indicate *A° levels of sersce will be maintained on U.S. 95 and SR 374 in the
Beatty area for the foreseeable future. |

Beatty has twice caily bus service to both Las Vegas and Renc frcm a sicp in the center of
town; LTR, a tranch of Greyhound, provides this service. No other public transporiaticn is
available.

There is a lighted, asphalt paved airstrip approximately 5.5C0 feet long, 3 miles scuth-southwes!
¢! Beatty. It has a signal beacon but no services. The nearest ccmmercial arpont with
scheduled service is in Las Vegas, 120 miles away.
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TABLE

1987 TRAFFIC VOLUMES IN THE BEATTY AREA

-19

U.s. 95 U.S. 95 u.s. 95 U.s. 95 U.S. 95
16 miles 0.7 mile 100 feet 150 feet 28 miles
North of North of North of South of South of
Beatty SR 374 SR 374 SR 374 Beatty
Capacity’ 14,000 14,000 14,000 14,000 14,000
Average Annual
Daily Traffic? 1,285 1,670 2,655 2,570 1,680
Volume/Capacity
Ratio .09 .12 .19 .18 .12
Level of Service A A A A A

!'Nevada Department of Transportation 1984.
INevada Department of Transportation 1988.



3.0 ENVIRONMENTAL CONSEQUENCES

Chapter 3 oresents a 4:iscussion 2f the environmenial consecuences thal would resu!t 'om
consirucuon, operalon anc atandcnment of the proposes Mcother Lode Prciect o7 the
allermaiives Tne chacter s organizel as foliows Sections 2.1 to 311 present conciusicns o
the environmental conseguences Dy resource topis: Sectiorn 3 12 hsls reccmmendes mtiZaluon

a~c montonng prograTs ans Sector 312 proviZes asummany anc tomzanson ol alternatives

3.1 Air Respurges

3.1.1 Propcsed Aclion

imcaesis tooar guanty from cperatsn ¢! the prepcsed project wouil resylt primaniy 1o
ca~iculate and cust emussiCns o™ the mining anc ore process:ing operations Scme gasesus
7158075 wouil al5C Do rereaseZ f-om the cn-site diese. geretalsts Lses IT orovice eelinta
Dowes 12 tne proect A smal @amount ¢ gaseous ar poihlianis would be emitied hrom
censiruciion anc mining eduoment anc fue' sigrage tanks, bul these emissionNs wiuil nol be

siavhizare

£ sumrmany of paticoale emussiors redles (Cothe preposec muming and ore process.n

{8}

2ze 31 These em:ss.cns were genves fromostancars emusson faciLe

Y

f2r mming anc mela o minetals procesting (E24 1338 anc are basel on the expecic:
max: My Caily proZusuon of 4.50C tons per cay (o of ore ang €.73C tpd of waste Forth

~uning coerahon, trutk haulng of ore and wasle ans wing erosicn aie the pnmary emissicn

SDUrses, whiie ore Crusning and screening i1s the mest sigiizant emission source from the cre
crocessing cperaticns  Date in Tas'e 3-1 are also jiven for particuiate matter {PM) emissic
s.222 at o heiow 12 microns (PM10) PM-1D 1s believed 16 a¥ect human hea!tn bezause

parucies 1n imis size Calessy cat benhael nic the lungs EPA has recently resiaced tne tolz
canicuale arr qualty stangdard wan @ simuiar standard for PM-10 The em:ssions cata showr

here iiiustrale thal cnly a sma'' traclicn of the paricy'ale em:ss.cns fallin the P10 size fraction
Partizuiale emiss.ons from the mining @anC Cre protessing operatons would te controllel using

stanczarZ emiss.or contrsitechrugues  Althe processing plant, emissions from the primary anc

seIoncany crushers ant screens wCuis be convrgiled wn 105502 sorays, which are stancar?
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TABLE 13-}

SUMMARY CF MINE PARTITULATZ EMISSIONS

TS PM-10°
Operation (lbrsday: (1bscay)
Drilling 130 No Data
Blasting 45 No Da:a
Truck Loading 102 32
Truck Hauling 539 23
Truck Unlcading L16 57
Wind Efrosicn 282 EDN
Crushers and Screens 383 94
Diesel Gererators 36 No Data
Access Pcad 7 B)

- -

‘Based on worst-case Zday of 4,300 tpd ore remcval and £,7%0
waste remcval.
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practice for these sources and reduce emissicns by an estimatec 95 percent. Crushing anc
screening emissions would comply with federal New Source Performance StandarCs for the

metallic minerals processing industry.

Fugitive emissions caused by mining activities (blasting. waste rock removal, ore and waste rock
hauiing, ore and rock dumping, anc wind erosion} wou!d be mitigated by the following methocs

which are pant of the project gesign:

blast hole optimizatizn,

minimizing ¢rog heght during ore and waste rock removal and trans'e’,
prompt reclamation anc revegetauon of expcsec areas, and

watening and chemizal dus! suppression or haul reacs.

The on-site diesei generalors would alsc produce some Gaseous emissicns, namely nilrogen
oxices (NC ), carbon monoxide (CO), anc hycrocarbons (HC) Based cn generator size anc
operating tme, emissicns of these poliutants from the generalcrs were eshimated using stancarc
emission factcrs (EPA 1985, The estimaleZ caidy emussions from these sources are

b

o« NG, 654 pounas per cay
« CO: 142 pounds per cday
« HC: BC pouncs per cay

The on-site fuel storage tanks would alsc ads somewha! 10 the expected HC emissions,
However, due 1C the relatively small tank size, minimai throughput, and low volatility of desel
fuel 1t is expectad tha! such emissicns woulc de extremely small,

One final source of air emissions is potential air toxics stemming from impurities in the ore. The
Mother Lode ore bocy contains small amounts of mercury and arsenic. Some of these
contaminanis would be released in particulate torm through the cus! generating activities at the
mine. Alsc, some mercury would be Zissolved ints the pregnant heap leach solution and carniel
through the metal recovery operation {¢ the crucibie furnace, where it would be liberated anc
volatilized into the atmesphere. Based on mercury concentrations of the pregnant solution from
pilot-scale testing, mercury emissions are estimated al about 2.5 pounds per day a: the crucible
furnace. Since the arsenic 1s nct dissolved by the leach solution and instead is retainec in the
spent ore, no significant arsenic emissions are expected 1o occur at the crucible furnace.
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The air quality impact cf emissicns frcm the prepcsed greject weuld te regulated By the NevaZa
Division ¢! Environmental Protecticn (NCER). NCEP weuld review the prcgcsal o ersure
ermissions comply with regulatory Iimis arc that imgacts are within apphicatie ar gquanly
stancarcds. Comgiiance with the air guauty starzarcs s usca'ly checked using an almescrenc
cispersion mocel.

The arr quality mcdceling aralys:s cf rciect emissicns was gregared clicwirg WZEP pracuces
and guiceiines. Concentration estmates aere mace using tre =24 (*C8C) Cerpexlcczers.en
maocel, using metecrcicg.cal cata fem Las Vegas. The Sealty High Schecl cala cescrzed in
Secticn 2.1 were nct suitec !cr oisgers.cn mccel input tecause ttey i nct rave zd
ctservaticns per cay arc 2ic nctircluce alrequired carameters. However, the (2s Vegas cala
were comgared with the Eeatly cata anc aere fcunc 0 ccrreiate reascratly el The resuits
of the mcceling stucCy are given n Tatie 3-2. At he maxmum wmgact peint, (he 24-rour
particutate concentration 's estmatec at 13 micrcgrams gcer cutic meter with an annual average
preciction cf § micrcgrams ger cuZ.c meter. At Beally, ccncentraticn estimates o canicuiate

-~ e

are ! micregram ger culic meter anc 2.1 migrcgram cer cutic meler ‘crtte maximum g4-ncur

anc arnual averages, resgectveiy. 'nCluc.~g Sack3rourd, the crec cled orcerttalcrs sy

with ocih the MNevaca gtal can.guiate s:a~2572 17C 're 'ecera!l ' 0 starcard

Follcwing NCEP -Lies, the mcgenng arays's cesirted —ere :nZluCes Chiy emiss.crs rom
Frccess scurces suCn as crushers anc cre harcing an2 nct ‘Ugiive cust rom minirg
oceraucns. Aihcugh ret guantiatvely mece.ed, minirg emiss.crs ¢¢ acd 1o the atmescher s

Satel -Jof

O

particulate Icacings anc resuttant air imgacts. Fugtive Zust frem miming s mest oren
dunng dry, wincy concilgns when cariculate mater 1s tican locse ang carnec Zzwnwng.
However, any particulate that is emiled rom the mine 1s exgested 10 te recepcs:ted on he
grourd within a short cislance cue !0 gravilaticral seti.ng anc urtilent 2eces.icn Thus, ary
impacts to air quaiity from mining emissicns are exgecied ¢ e tcth infreguent arc highy

locaiized.

The cispersicn mocenng anaiysis aiss consicered ne mpacis of hNC L CT. ard mercury
emissicns. These corcertraticns also ‘all we:l Ze:cw acciicabie arr quality stancarcs. 'n Seatty
tselt, precicteC imgacts are !Cr the mcst fan tewcw Zetectatle imits. For mercury, the zr.ical
recector cf cconcern s the Cicsest cermanent resicence or pLtuc campgreund, which ‘cr ths
SILCy was seiected 'c te he Zaisy Fucrsgar Mire, atcut 3 ~iies west of the Mcther Loce Ste.
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SUMMARY OF

(micrograms per cubic meter)

TABLE 3-2

TIMATED AIR POLLUTION IMPACT
FROM USNGS OPERATIONS

Averaging USNGS Background Total Arr Qualiwy
Pcllutant Period irpact Concer:zration Impact tancard
Maximrm Impact Point
Particulate  Annuail 2.3 5 7 75.5C ¢
Particulate  24-Hour 15.€ 10 30 15¢,15¢C ¢
NO, Annual 1.4 15 1€ 10%
co 8-Hour .9 23¢C 242 4C,000
ce 1-Hour {..8 230 272 1C,00¢
Mercury 8-hour C.4 0 C.4 1.2
Beatty Towrn Center
Particulate Annual 0.01 5 s 75,58
Particuliate  24~Heur c.12 it 16 15¢, 180
NC. Annual N 8 15 i0¢
Cc 8-Hou- .14 230 23C 40,000
o 1-Hour C.68 <3z 23l 10,008
Meroury §~Hour <C.01 ¢ 0 i.2

Flucrsoar Mine

]

Mer

{

Ty 8-Hour 0.

04

¢

0.0

-
[ )

!state TSP standards,federal

PM-1L

standa:rds shown.
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In summary, operaticn ¢f the prcpesed Mcther Locde Prcject would generate air pollutant
emissions and result in increased levels ¢f paruculate and other pclivtants in the atmcsghere
around the project. Hcwever, amtent concentrations ¢f all pclictanis are precicled ¢ Te very
small and would remain within gresent air quality stancards. Thus, nc significant impacts are
anlicipated.

3.1.2 Alternatives

No impacts ‘¢ air guality would resuft from the No Act.on Aiternatve.

For the remaining aiterratives, air gclivtion ermissicrns and IMEacts wouid remain essentiaily the
same as the Prcpesed Action, with only very mincr citierences cue 1o changes in the cre anc
waste hauling cistances. However, in both Alternatives 1 anc 2, the hauiing distanrces are

relatively short, and these emissicns shcuid be minor.

3.2 Geology and Mireral Rescurces

3.2.1 Proposed Acticn

The geclogy and mireral rescurces impact assessment emghasized three primary IcoiCs.

e potential gecicgic hazarcs (o project facilites ¢r human ife;
* potential hazarcs crealec bty groject faciities: and
o pctertial effects on future extracuon cf eccncrmic mineral rescurces.

Geglogic hazarcs evaluated at the site incluce the cccurrence cf expansive soils and seismic
hazards. Expansive scils have Seen identified at the subject site; Bcwever, preliminary stucies
indicate that their extent is limited in vclume, and their gctertial effect cn the site agpears
minimal at this time (N.A. Degerstrerm 1585). Stucies related o exparsive scils are expected
o be compietec by the end of March 158S. Possible seismic hazards would incluce greund
shaking and scil liquefaction. Gectecrnnical invesugaticns currently in pregress are utiizing
spec:alized cesign measures t0 mitigate pctential camage to facilities in the event cf a majer
earthguake (Kiohn Lecnoff 1585, N.A. Cegersircm 1S89).
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Geologic hazards created by project activities would include steep slopes in the mine pit and
waste piles ang creation of saturated soil conditions that may give rise to hydrocompaction or
liquefaction of susceptible soils. Steep slopes in the mine pit would be comparable to rock
outcrops on nearby ndgetops. Pit design studies have not been completed, however,
preliminary data indicate that significant bedding problems from rock strata are not anticipated
(N.A. Degerstrom 1983). Moreover, 20-toct salety benches would be cut into the pit walls during
operation and abandonment of the mine, which would contribute to stability and reduce the
rocktall hazard in the pit.

The proposed project would not prevent future extraction of economic mineral resources except
in very limited areas. Condemnation driling has been conducted by USNGS to avoid placing
waste piles, or processing facilities over mineralized 2ones. Sulfide ore woulc be stockpiled in
a segregated pile to allow for tuture processing if warranted by economic conditions.

The projectec heap leach recovery would be approximately 80 percent golc and 10 to 20 percent
silver. This would result in beneficial economic use of the mineral resources. No paleontologica!
sites are known 1o occur in areas that would be disturbed by the mine, processing facilities, or
cther ancillary facilities.

3.2.2 Alternatives

There would be no recovery of minera! resources from the project with the No Action Alternative.

T1e impacts 1o geology and mineral resources from the facility location alternatives would be
similar 1o the Proposed Action.

3.3 Water Resources
This section summarizes the environmental consequences of the proposed project on the water

resources of the area. More detailed discussion can be found in the Water Resources Technical
Memorandum included as Appendix A of this document.
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3.3.1 Proposed Actien

3.3.1.1 Groundwater

Quantity. The mine and grocess facilities are expected to use abcut 400 acre-teet ¢! water per
year at an average rate of approximately 250 gpm. The Mother Lcce Preject is prejected to
have a 3-year life; hcwever, USNGS has agrlied for 7-year water permits tc incluce possibie
develcpment cf their sulfice cepcsit. Prcject wells are currently glannec to te ceveicged in
Crater Flat to the north and east of the preject (see Figure 1 cf Appencix A). The shallow
alluvium in Crater Fiat agpears to be unsaturated in the vicinity of the Mother Lade Prcject.
Grouncwater impacts would therefore te limited 0 cenfinec aguilers and agurtarcs at Cepth
such as welced and non-welced tutfs and pcssibly carbonate rocks {Hycre-Search Inc. 19€S).
Current static water levels in the area are approximately 200 ‘eet teicw the surface (3,5G7 ‘eetl
elevaticn).

Pumping tests have not been periormed in the Crater Fiat area to measure crawccwn anc o
calculate aquifer parame.ers. Based cn estimated values of transmissivity and sicrage coelficient
and assuming 4,0CO feet cf water-saturated thickness, a maximum mne life (inclucing the sulfice
ceposit) of 7 years, and a cenunuous sugply requirement of 500 gem (twice the expected use),
the drawcown at a 5-mile racius was estmated to be 4.2 ‘eet (Hycro-Search inc. 15€9). This
iS @ very conservative estimate tbecause it assumes no hycraulic tarriers {0 the drawcown wauld
be intercested during the 7-year cenod of projected cdrawdown. In realty, the geclogic matenals
exposed at the surface, subsurface geclogic interpretaticns, ard crlling results to-cale by
USNGS all concluce that relatively imgervicus barrers would Se encountered to the west cf the
proposed wellfield (Hycro-Search Inc. 1983; Winograd and Thordarsen 1575). This conciticn
would result in greater than prejected cdrawdown in the vicinity of the weillieid anc a
correspending recuction in water level drawcown to the west (Hycro-Search Inc. 15€59).

Bare Mountain acts as a hydrogeclogic barrier in the local area to the south and wes! (see
Appencix A for further cetails). There is also a hydrologic barrier tc the southeast, west cf Ash
Meacdcws and Devils Hole (Wincgrad and Thorcarson 1575, Sharp 1585). Grcuncwater flow
direction is generally towarc the scuth. In summary, because of existing hycraulic toundanes
and groundwater flow direction, (Wincgrad and Thorcarson 1975; Czarnecki and Waddeil 1584,
Sharp 1989; Hycro-Search Inc. 198S) the wellfield is somewnhat isclated from other water users
in the region and from sensitive areas of ccncern such as Ash Meadows, Devis Hcle, and
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Death Valley National Monument (see Appendix A for further discussion). Because of these
hydraulic boundaries, groundwater impacts are also no! anticipated to the residents and
agricultural uses in the Amargosa Valley.

There are no other operating wells within 8 miles of the project; therefore, impacts to individual
private water supplies are not anticipated. Because of the hydraulic boundaries present, the
groundwater flow direction (see Appendix A for turther discussion), and the relatively smatl
amount of water withdrawal involved, no impacts are anticipated to the north, east, wes:, anc
south of the wellfield outside of the hydrologic boundary area (see Figure 1 of Appendix A).
Conseguently, no impacts are anticicated to springs north and northwest of the project or to the
regional groundwater system including Death Valley National Monument, Ash Meadows, anc
Devils Hole.,

Quality. There are a number of potential groundwater contamination sources associated with
the project. Potentia! impacts from the open pit, waste rock dumps, and leach operations are
not considered to be significant primarily because: adequate surface water diversion is provided:
a moderate degree of hydrologic isolation is provided since groundwater is at least 200 feet
below the surlace in a low-permeability, fractured bedrock aguifer: and the arid climatic sefting
precludes the generation of seepage. All liquid systems, including all piping and ponds, will be
tesied 1or leaks prior to startup. This should minimize the potential for leaks from the piping and
the ponds. In addition, a monitoring and collection system will be installed in the solution
storage pcnds to facilitate early leak detection and collection of liquor should any leaks occur.
No acverse impacts 1o groundwater guality are anticipated from any of these sources, as
discussed in delail in the Water Resources Technical Memorandum in Appendix A.

3.3.1.2 Surface Water, Impacts to surface water resources from the proposed project are
expected to be minimal as a result of the semi-arid climate and the absence of significant surface
water.

Pond systems are designed in excess of a 25-year rainfall event, in accordance with the
requirements of the Nevada Division of Environmental Protection. The pends are designed to
handle a total of over 3,000,000 galions of water. A 25.year, 24-hour event would produce,
including the operating inventory of water, a total of 2,300,000 gallons of water. The ponds are
not anticipated to breach as a result of expected rainfall events.
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The confluence of Tates Wash with the Amargcsa River is over 30 miles 10 the southeast cf th

project site. Flow would only reach the Amargosa River from Tates Wash in a very extreme
generalized runoft event. Mean annual flow for the eghemeral drainage is exgectec to de
negligibie with flow exgectec only in respcnse to high prec:citation events, mainiy as flash floccs.
These existing conditicrs are nct excected to te altered sigrificantly Ly the gropcsec civersicns.
Therefore, the prcpcsed Cevelopment is not exgected to significantly alect the surlace flow
through the area. Furthermcre, the risk of failure cf access rcacs anc flcocing cf the mine site
from fash floocing is lcw tecause peak cisgharges anc vclumes shoulc Ce relatively smail.

The Amargesa River shculd nct te atlected.
3.3.2 Alternatives
There would Se no impact to groundwater r surface water frcm the NO Aclcn Alterrative.

Impacts 10 grouncwater and surface water wcuic te similar 1o the Prepesed Acuien for oeth of
the fac:lity lccation aiternatives. Alternatives 1 anc 2 anc the weil iccaticns are Iccatec wmthin
the same grcuncwater sysiem as ithe Prcpesed Acton; therefcre, the mgacis of waler
withdrawal and potential grouncwaler ccrtaminaticn wculd te the same. No acverse /mgac's
'0 surface water are exgected frcm the facilily iccaticn aiternatives.

3.4 Sails

Potential impacts of the prcrosec preject cn native scil resources were evaluated 1o Cetermine
the extent 1o which project activities would result in esther sol comgpaction or losses via tunal
or accelerated erosion. Project area soils were aiso evaluated regarding their sunability fer
salvage and subseguent topsoil use for reclamation and revegetation. Tatle 2-6 summanzes
recommenced topscil salvage cegths fer each scil magping urit.

3.4.1 Proposed Action

Constructicn and operation cf the grecposed proect would result in the unavoicable cisturbance
of approximately 75 acres of sci rescurces. The lccations cf scils suitable fcr salvage
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indicated in Figure 2-2. While the water supply well and pipeline woulc result in adcitional
disturbance, USNGS does not propose to salvage this topsoil.

All of the disturbance area for the Proposed Action has soils suitabie for s<lvage except a small
2-acre area on the southern boundary which is part of the Bare Mountain foothills and contains
rock outcrop unsuitable for salvage. The large alluvial fan (pediment) north of Bare Mountan
which constitutes the rest of the Proposed Action aisturbance area has 10 to 13 inches of
suitable topsoil material. Soil units A and 8 are mapped on this alluvial fan and have sunadle
soil material until a very hard ‘dunpan’ is encountered. As notec in a footnote to Table 2-6,
Map Unit A has 10 inches of suitable soil over 10 inches of hard clay which in turn is underlain
by the hard, cemented duripan. This r.lay material woulc be better used as a natural clay hner
on top of the duripan. Although it is suitable materia!, it is nct recommendec for salvage as
topsoil. Map Unit B lacks this clay layer, and the entire scil depth, an average of 13 inches, to
the duripan is recommended for topsoil salvage.

The Propcsed Action area has a weighted-average recommended 1opsoil salvage depth o! 10.2
inches. Based on an average topsoil salvage depgth ¢! 10.5 acres throughout the project area.
an average of approximately 107,00C cubic yards are available for salvage from the 75 acres
of disturdance for the Proposes Aztizn or the alternatives.

3.4.2 Alternatives
The No Action Alternative woulc not cisturt native soil resources. An average of 11.3 inches
of topsoil could be salvaged for Alternative 1. In Alternative 2, an average of 10.4 inches could

be salvaged. As a result, there is no significant diference among the Proposed Action and the
alternatives concerning the decth of tepsoil available for salvage.

3.5 Vegetation

impacts associated with the projezt include vegetation removal and loss or reduction of plant
productivity.
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3.5.1 Proposed Action

Approximately 75 acres would be atfected by censtruclicn activities assoc:ated with the cropcses
mining operation (e.g., mine, leach areas, precessing facilities, wasie rock stcrage, tcgsail
stockpile areas, misceilaneous suppcnl). The cisturbance would te limitecd to the mixed Cesent
shrub/forb and mixed cesert shrub vegetation tyres. These tyres, in accition o the blackbrush
vegetation type, dominate the project area and vicinity. Sased cn an average carrying capacity
of the study area of 53 acres/AUM, less than 2 AUMS/year is the estimatec productivity Icss
associated with the precgesed mining ceraticn.,

Impacts (o feceral cr state listed threateried or ercangered glart spec.es are nct exgcecied o
occur as a result of project censiruclicn and crperaticn. No ‘eceral cancicate sgecies are kncwn
1o occur near the stucy area. The slucdy area was surveyec !or sgecies pctentially cresent
including the Fur.eral Mountain milkvetch, Mcjave sweet cea, Rigley's gilia, and Mcjave fisnhock
cactus. Ncne of these species were enccuntered wthin the stucy area. The ccncentraticrs of
the many-heacec barrel cacius in the tlackbrush vegetaticn type woula nct e imgacted as they
are located south of the prcpcsed mining area (Secticn 2.5.2).

Air emissions were examineC 10 assess pctential vegetaticn imgacts. Fugitive cus! rem mining
cperations weould occur (Secucn 3.1); however, camage 0 vegetaticn is nct exgeciec. Dust
deposition should pose only minar impacts since the etlects we':ld te highly localizea.

Vegetaticn remcval and assoc:ated procuctivity losses weLld te cumulative cver the 3-year
project life. Afler cperaticns cease, vegelative ccver and grecucivity weuld gracually te
restored on cisturbed areas.

3.5.2 Alternatives

The vegetative loss associated with the propcsed mining ogeration (approximately 75 acres)
wculd not occur with the No Acticn Alternative. A tctal of appreximately 75 acres of vegetation
would be affected by constructicn activities in Alternatives 1 and 2, with disturtance occurnng
in the mixed cesert shrub and mixed cesert shrub/lorb vegetaticn types. Imgacts 1o sensitive
plant species would be the same as gdiscussec for the Prcposed Aclicn.
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3.6 Wildlite
3.6.1 Proposed Action

The construction and operation activilies were evaluated with respect to impacts on big game
crucial habitat; important chukar and Gambel's quail habitat; raptor nesting habitat and nest
locations; and habitat for other wildlife groups. Overall, the project would affect local populations
of small mammals, songbirds, and reptiles, but no major impacts 10 important species or
regional wildlite populations would be expected.

Mining, with the associated waste rock disposal areas and construction and operation of the
heap leach facilities would result in the direct physica! disturbance of agproximately 75 acres of
vegetation and wildlife habitat (see Section 3.5, Vegetation). The types aflected would be mixec
desenrt shrud/iorb and mixed desert shrub. These habitats and associated small mammal,
reptile, and songbird species are typical of the Great Basin Desert and northern Mojave Desert.
The loss of prey species woulc affect small numbers cf iocal precators such as coyote, badger,
and kit fox, ancd raptors such as the golden eagle, prairie falcon, and red-tailed hawk. The area
of potential disturbance is small relative 1o the hunting range of these species. Habitat losses
would be for the life o! the project anc longer depending upon reciamation success. Impornant
big game use areas are well away from the project site.

Small numbers of mule Ceer are known 1o occur in the vicinity, but use is sporadic and impacts
of habitat loss to the species would be minimal. Similarly, the project would not directly disturb
bighorn sheep range. The project would recuce available habitat for chukar and Gambel's quail,
but significant eflects 1o local pcpulations are not expected. Yeariong use areas for these
gamebirds would not be aflected by construction activities. No impacts to raptor nest sites are
expected to occur as a result of the Proposed Action.

Waterfowl are not common in the study area and vicinity due 1o the scarcity of surtace water.
No wetlands are present within or adjacent 1o the study area. Occasional waterfow! use occurs
in the Amargosa River area (approximately 4 miles northwest of the project area) and at springs
located outside the study area. Waterlowl and shorebirg migration routes do not cross the
project area as the migration tencs to follow the Amargosa River valley. USNGS has committed
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to fencing and netling the neap .each solution pcnds; therefcre, the ponds would rot atlec
wildlife and waterfowl.

No impacts to threatened or endangered wilclife species are expected to cccur. Crucial habitat
for the desert tortoise does nct occur in the project region. The Amargosa toad is known to
occur in springs, canals, and other wet areas 5 miles southwest of the project area, tut no
habitat occurs in the project area.

In adcition to the cirect impacts cf habitat loss, potertial incirect wildlife impacts incluce the
effects of increased human activity in the area. Indirect preject imgacts would incluce increased
traffic, noise, and consumptive uses of wilclife, resulting in increases in wilclife road kills, legal
and illegal hunting and shooting, harassment, and other disturtance. For the propcsed project,
workers would be expected to use existing RV sites or local lodging facilities (see Secticn 3.10,
Sociceconomics, for a discussion of worker numbers and associated populaticn increases).

3.6.2 Alternatives

The No Acticn Alternative would have no impact on wilclife. Alternatives 1 and 2 wculd imgac!
approximately 75 acres of wilclife habitat. Impacts would be the same as cescrited for the
Preposed Actien.

3.7 n nd Regreation
3.7.1 Proposed Action

3.7.1.1 Land Use and Land Use Plans. The propcsed project would be located on unpatentec
mining claims administered by the 8LM. Because unpatented ground is part of the propcsed
mining operations, USNGS must comply with 43 CFR 3809, BLM regulaticns governing surface
mining, by submitting a detailed Plan of Operations to the BLM for review, comment, and
approval. USNGS would comply with all SLM regulations governing surface mining under these
General Mining Laws. Under the proposed project, approximately 188 acres of unpatented fanc
would be affected. Most of the land proposed for the project has historically been used for
mining, cispersed recreation, open space, anc cattle grazing (see Sections 3.7.1.2 and 3.7.1.4).
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The proposed project would be consistent with Nye County and BLM land use plans for the area,
as both favor maintenance and encouragement of existing uses, the concept of multiple use on
federal lands, and the development of mineral resources. There are no permits (i.e., building,
land use, etc.) required from Nye County.

The location of the proposed project facilities would have no direct land use conflicts with the
Town of Beatty. Other potential impacts to this community are discussed elsewhere in this
report (e.g., socioeconomics, visual resources, transportation, etc.). The proposed project
should have no other land use conflicts.

3.7.1.2 Recreation. Outdoor recreational resources including dispersed recreation, hunting,
fishing, camping, and off-road vehicle use would be lightly affected by the proposed mining
project because existing use is relatively light, and the region has abundant acreage of public
open space lands available (Grover 1983b).

Based on a permanent increase in population of approximately 127 (including secondary
impacts), with the majority locating in the Beatly area, an increase in demand on local
community recreational facilities ancd programs is expected. Exisling recreation facilities,
particularly the ballfieids and community swimming pool, are currently at capacity; consequently,
the additional demand would create an adverse impact and most likely, a need for additiona!
facilities (Crowell 1988)(see Section 3.12.7).

3.7.1.3 Wiiderness. The closest potential wilderness area is the Grapevine Mountains WSA,
located approximately 25 miles northwest of the project area. The proposed mining project
would have no impact on the Grapevine Mountains WSA,

3.7.1.4 Grazing. The project area is located within the Razorback Allotment. The carrying
capacity is based on approximately 53 acres/AUM. The proposed project, at this capacity,
would result in the loss of forage for less than 2 AUMs. However, due to lack of water for
livestock in the area, the fact that grazing may occur following completion of the project, and the
short life span of the project, there would be no effect on livestock use. The area is infrequently
grazed by cattle < se to the distance from water.
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3.7.1.5 Wild Burros and Horses. Wild burres and hcrses tend o cencentrate in areas with
availatle water supplies. Vvater within the Bullfrcg Herd Management Area is esgecially limited
causing increased competition for ‘orage and space. Water is particularly scarce east of Beatyy.
The only naturally occurring water scurce in the preposed project area is Spec:e Spring, locatec
approximately 3 miles south of the prcpesed preject site (Pcgacnk 1589). Any open water
within the project area would be securely fenced (see Section 3 12.4). Fences in wild burro and
horse herd management areas wculd te !ccated o minimize interference with the ncrmal
distributicn and movement of these animals {(SL!M 13€8).

3.7.2 Alternatives

The No Acticn Alternative would result in no change !C ex:siing ianc use or recreaticn in the
project area. Alternatives 1 anc 2 would result in the same :mgacts 0 iand use and recreauvcn
as the Proposed Acticn.

3.8 Qultural Resources

The National Park Service's National Register Criteria for Evaluation (NPS 1682) assess whether
properties are significant in lccal, state, ¢r naticnal hisicry, ¢n the basis cf their archiutecture
archaeclogy, engineenng cr ¢ulture. To merit Naticnal Register censideraticn, pregerties must
possess integrity of lccation, cesign, setling, materials, werkmanship, feeling, anc asscciatcn,
and:

o be asscciated with events that have mace a significant centributicn to the crcad

patterns of hisiory;
« be associated with the lives of perscns sigrificant in the past;

o embody the distinctive characteristics cf a type, pericg, or methed cf censtructicn,
or that regresent the work of a master, cr that possess high arustic values, ¢r that
represent a significant and distinguishable entity whose compcenents may lack
incividual distincticn; cr

e have yielced, or may be likely to yield, information impertant in grehistory or histery.
In accordance with Section 1G6 of the National Hisicric Preservation Act, an archaeological
survey was ccncucted by intermcuntain Research. Thirty-seven prehistcric and 17 historic sites

were identified. Upon receipt of the final cultural resources report, the BLM, with the
concurrence of the State Histonc Preservaticn Office, wiil cetermirie National Register eligibility.
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Six prehistoric Iithic scatiers, akhough probably not eligible for National Register of Histonc
Places (NRHP) nomination on their own merit, may demonstrate eligidility potential as a disinct.
These sites all contain an abundance of lithic tools which may predate 2000 B8.C. and imply an
unusual Early Archaic utilization of upland, streamside environments. Additional survey and
evaluation of these sites is necessary prior to a final determination of eligibility.

Several moderaie to large prehistoric Quarry sites may alsc be eligible for NRH2 nominaucn,
these sites also require additional evaluation of their significance.

Once NRHP eligibility has been determinec, effects to these properties will be ascertained anc
suitable mitigation options, f necessary, will be pursued. The BLM will accress cultural
resources impacts and associated mitigation in the Record of Decision.

3.9 Aesthetics
3.8.1 Visual Resources

3.9.1.1 Proposed Action. Visualimpacts caused by the propcsed project were analyzed using
the procedures outhneg in the BLM Visual Resource Contrast Rating Handbook (USD! BLM
1985). Visuai impac! significance was determinel by companng visuai coniras! ratings for the
proposed project facilites with visual resource management (VRM) class objectives for the
respective managemen: ciass affectec (Table 2-10).

The 25C-acre project area is designated VRM Class IV because it is visually similar 10 mos: of
the southern Nevaca region and because it is situated in a small valiey that receives very few
visitors. A Class IV designation permits a high levei of change to the characteristic landscape
but reguires that ‘every attempt should be made to minimize the impact of" the project (Tadble
2-10).

Visual contrast analyses were concducted from three *Key Observation Points® (KOPs): 1)

pproximately 1 mile west of the proposed open pit on Tates Wash Road, representing back
country travelers approaching trom the Beatly vicinity; 2) a spo! in the small *badlands” area
adjacent to the cistern, representing back country recreationisis that may be drawn to the vicinity
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to see the cistern or to exglore the rock formaticn; and 3) a point on U.S. 95 about 5 miles north
of Beatty, near Bailey's Hot Springs RV Park, regresenting travelers agproaching the Beatty area
from the north and residents of Oasis Valley.

DCevelopment of the proposed project would introduce changes to the visual character of the
project site that would be very visible rom KOPs 1 and 2. The cpen pit would not be particularly
obtrusive because it would be below grace, relatively small, and nestled against the base of the
north ridge of Meiklejchn Peak. However, the sizes and geometric shages of the waste rcck pile
and leach pacds would represent obvious man-mace changes o existing lancscage character
that currently appears precominantly natural cespite several rcacs and a few remnants ¢f historic
mining in the area. Most importantly, exploration cuts incicate that at least a portion of the ore
and overburden are very light to aimost white in color. Waste dumps and ore piles exhibiting
this light, bright color would contrast very strongly with natural surface soil and vegetation colcrs
in the area which tend to be mostly muted grey greens, mecium teiges, and browns.

Proposed recontcuring and revegetation c¢f the leach pads and poncs would notably recuce the
long-term visual eflects of those facilities (see Section 3.12.6.1). Progosec rececntouring weuld
also reduce the eflects of the waste-rcck pile somewhat, but the strong color contrast would
continue for many years because the gile faces would not be spread with topscil and
revegetation would be very slow.

Visual effects would be strongest to viewers frcm KOP 2 because it is the cicsest to the project
site. KOP 2 has the broadest and only uncbstructed view of the entire proposed project. It is
also the only KOP at which viewers would be likely to linger for more than a fleeting view,
aithough only a small number of visitors are believed o use the area around KOP 2.

Visual effects observed from KOP 1 would be less intense because part of the prcposed project,
inclucing the waste-rock dump and much of the mine pit, would be screened from view by
terrain. Also, most viewers would be moving past the project site and would have only brief
views of project facilities.

Views from KOP 3 would be only minimally aflected by the proposed project because all

proposed facilities would be screened from view by terrain. The only project-related activity
visible from KOP 3 is the existing network of roads cut for exgloration drilling on the northwest

3-18



face of the north ridge of Meikiejohn Peak. Although visible, the road culs do not demand the
attention of the casual viewer because the network is over 9 miles from the KOP and is a
relatively small part of a large and varied viewshed visible from KOP 3. In addition, as
revegetation of the road cuts occurs over a period of years, the current color contrast will be
reduced, and the existing disturbance will become more difficull to discern from the natura!
backdrop.

Although the propcsecd Mother Lode Project would introduce high levels of visual change,
especially from KOPs 1 and 2, the visua! contrast would not exceed acceptable levels in a Class
[V area. it would be possible, however, to reduce the impacts through cenain specific measures
as required by the VRM Class IV management cbjective. Suggested measures are addressed
in Section 3.12.

The distance of the Mother Lode Project frem Death Valley National Monument and the
intervening topography would likely preclude a wvisual impaczt on night sky views in the
Monument.

3.9.1.2 Alternatives. The Nc Aclion Alternative would result in no additional visua! etfects on
views from all three KOPs. The existing exploration cnilling access road cuts on the northwest
face of the north ridge of Meiklejohn Peak are visible from all three KOPs and would remain
visible for a number of years unlil they revegetlate.

Development of Alternative 1 would result in somewha! lower visual contrast than the Proposec
Action as viewed from KOPs 1 anc 2 because the leach pads would be largely screened from
view by the waste rock dump. Visual effects on KOP 3 would be the same as described for the
Proposed Action. Visual effects of develcp'ng Alternative 2 woulc be slightly less than for either
the Proposed Action or Alternative 1 as viewed from KOPs 1 anc 2. Because the waste-rock
dump would be farther to the east, it woulc be partially screened from view by terrain from KOP
1. R wouid be farther from viewers at KOP 2 and therefore less visually prominent. Visual
effects of Alternative 2 on KOP 3 views would be the same as described for the Proposed Action.
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3.9.2 Noise

3.9.2.1 Proposed Action. Sources cf ncise from cevelopment of the prepcsed prcject would
include rock drilling, blasting, loading and hauling of cre and waste rock, ore crushing anc
handling, and access rcad maintenance and regair. Table 3-3 lists a rosier of major noise-
emitting equipment together with maximum ncise emissicn levels for the project. Emussicn
levels are consicerec ‘0 te conservative (worst-case) because they are tased on the high enc
of measured ranges for each unit of equipment (EPA 1571). Combtined noise emission levels
for the preject would be approximately 1C5.7 ¢BA at a 53-foot reference distance assuming an
unlikely worst-case scenario with all equipment ogerating simullanecusiy at maxmum outgut.
These extreme conciticns would virtually never occur. They rarely would te agprcached, anc
then only for brief periods. Conseguently, the results of the noise analysis weuic be censicered
extreme worst-case; typical preject ncise emiss:ons wculc te less than the levels indicated in
the analysis.

The proposed Mcther Loce Project is Guite remcte. The nearest sensitive receptcr 1S over 4
miles from the project site, rear U.S. 95, where amEtient noise levels are higher than in the tack
country due to highway tratiic. Also, the site :s a valley surrcunced ty hiils angd mountains that
would function as barriers 1o ncise. Calculating ncise elfects cf the worst-case oreject emissicns
using only attenuaticn (noise level recucticn) frcm spreacing cf scund waves over cistance
rasults in sound pressure ievels siightly over 83 ¢3A at 4 miies from the project site. Noise of
this level rarely would be discernitle at resicences in the Oas:s Valley north of Beatty. Actual
project noise emissions typically would be lower than the maximums calculated. in acciticn,
project-generated noise levels at the nearest resicence woulc be turther reduced by attenuation
from atmospheric absorplion and from barrier eflects of the intervening terrain. Conseguently,
neise from general rperaticn ¢f the Mother Lece Preject would rarely, if ever, be perceptitle at
sensitive receptors.

The noise analysis coes not guantitatively consicer tlasting noise because the short, once-ger-
day biasting period would have little if any effect cn quantitative noise results. Blast ncise would
probably be audible at resicenrtial receptcr areas but it would be at relatively low levels. The
key considerations for blasting are time ct day and pctential for percegtitle ground shaking. it
is expected that controlled blasting for the mine would nct generate perceptitle ground shaking
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TABLE 3-3

MAJOR NOISE SOURCES

Maximum Noise

Emission Level

Equipment Roster! Per Unit Total
TYpe Size (daa)? -3 Units®
Hydraulic Excavator 5 yard 93 1
Grader 14 foot blade 93 1
Water Truck 10,000 gallon 85 1
Powder Truck 10 ton 85 1
Haul Truck S0 ton 93 7
(2 spare)
Loader 10-12 yards 85 2
Dozer 335 HP 93 3
Dozer 165 WP 90 1
Rotary Percussion 6.5 inch 98 2
(1 space)
Miscellaneous Vehicle 374 ton 7% 10
Jaw Crusher 30" x 42”7 100 1
Secondary Crusher 4' Standard Cone 100 1
Diesel-Electric Generator 600 kw 85 b

Sources: !USNGS 1988

2EPA 1971, CERL 1§78, ENSR file data

Reference distance = 50’

321



at sensitive receptors. Blasting would be limited to the hours between 8:00 a.m. and 10:00 p.m.
to minimize the potential for disrugting the sleep cf area residents.

In summary, noise effects of the proposed project would not be significant at noise sensitive
receptors in the area.

3.9.2.2 Alternatives. There would be no ncise effects from the No Action Alternative. Noise
effects of Alternatives 1 and 2 would be similar to eflects from the Prcposed Action ‘with total
emissions essentially the same and noise levels at sensitive receptors slightly lower because the
activity center would be farther from the recegtcrs.

3.10 Sociceconomics

3.10.1 Proposed Action

This secticn evaluates the beneficial and acverse eflects of the proposed project within the
context of social and econcmic changes in the stucy area. The greject-related impacts, teth
temporary and permanent, cannct be treated in isclaticn, but must be related to changes in the
overall econcmic picture of the area, inclucing the unceriainty associated with future U.S. A'r
Force and Department of Energy activities ancd increased mining exploration and development
throughout the area. Cumulative effects may compounrd or offset one ancther and these effects
may vary through different phases of cevelopment. Two impact assessment scenrarios for
construction are presented here based on: (1) Impact Assessment Scenario 1 - the most current
housing information as of February 1989; and (2) Impact Assessment Scenaric 2 - the
assumption that additional housing will be in place during the entire construction period. Future
changes in employment and phasing of other projects may result in changes to the impacts
presented.

Calculations of impacts were based on known charactenstics of the study area, supported by
professional planning stancards and empirical data from cther mining projects in Nevada.
Tables 34, 34A, 3-5, 3-5A, and 3-6 reflect the projections of impacts from project development
during peak and average construction and during operations for the two scenarios. These
projections are nct meant to represent actual impacts, but to reflect a range of potential impacts
given existing and propesed concitions.
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PROPOSLED PROJICT DOPLOYMINT,

HOUSING, AND SCHOOL~ACE CHILORIN PROJICTIONS

TABLL 3~4

IMPACT ASSELSSMENT SCINARIO ¢

PLAX COMSTRUCTION PMAST, 1909

POPULAZL

Averags Annug!l

taployment®

Locnlz
Direct

Local
Indirec?

Total
Direct

Non-Local
Direct

Totnl’

Indirec?

Non-local
Indirec?

Totsl New
Eaployment

Rew loveen

7

n R ) 1¢

4 i

"

Mon=Llocal
Direct

Mon-local

Indirect New Househelds

Raw Mou:oholdn‘

Mew MWotkers
s;nqlos
Married {1 Worker) P
rarried (2 Wotkers)
Total New Nouseholds

o o
[- 2RV I 3

Deatty

Amargoss Valley

Kew Mousehold AJIocnt:on’

Nev Pogglltaen.

single Nouseheld
Married Household

Total

New School Chxldron,

Secondary
Primary
Total

Rousing Protoroneolo

single—ramrly
nulti-famuly

Mobile Home

Other {(RV or Motel)

Total

n

54
20

74

Iu
[~ 2 W

41

*Based on current (Fedruary 1989) hous.ng informatien.
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TABLE 3-4 (CONTINUED!

Notes:

1The average constructicn work force is S5O cver the 3-mecnth constructicn

pericd. The peak work force of 75 will occur for 2 to 3 weeks in
May 1989.

IThe constructicn work force is assumed to be 5 percent local, 95 percent
non-local (BLM 1980). Lccal workers will commute to and frem their place
of residence to work on a daily basis (McMyler, Kaiser Engineering 1987).

Yindirect ccnstruction emplcyment is calculated using a constructicn

employment multiplier of 1.2 based cn 1978 emplcyment location quotients

and basic/non-basic employment. It is assumed that 70 percent of the
indirect labor force are second persons in the direct labor households ot

current residents of the Beatty area (ERT 1980).

‘The construction work force is ccorposed cf 9
married withcut family, and 10 percent ma
(McMyler, Kaiser Engineering 1987).

0 percent single workers or
ccie

d wcrkers with family

-
L

It is assumed that single workers will dcuble up; therefore cnly cne
hcusing unit wculd be required for two workers.

‘Both husband and wife cf S perzent of the married workforce are assumed
to work at the mine Zuring construction.

TEighty percent of the construction workers will reside in the Beazty
area, 20 percent in Amargosa Valley.

‘Population estimates are based on 2 persons per household for single
households with direct workers, 2 persons per hcuserold for single
households with {ndirect workers, and 3.5 persons per household for
married hcuseholds (BLM 1980).

YSchool-age children aze estimated at 1.0 per married household. Eighty
percent of school-age children are primary students, 20 percent seczndary
students (3LM 1980).

'%Housing preferences are shown based on the following percentage
distribution:

Beatty (Percent)

Single Family (S7) 2
Multi-Family (MF) 10
Mobile Hcme (MH) 1S
Cther 73

‘iTotals cn tablies may not add up cue %o rounding errors.
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TABLYL J~4A

DOACT ASSESSMINT STINARIO 2°

PEAF CONSTRUCTION PHASL, 1989

PROPOSID PROTLCIT DOLOINT, POPULATION,

HOUSING, AND SCHOOL~-AGL CHILORIN PROJLCTIONS

Aversge Annu,!
Iaploymant

Ron-local
Indirect

Local
Indirect

Total
Direct

Ron-local
Direc:

Loculz
Direc?

Nev Lo=lcvment 7

n 78 10

Non-Llocal
Ditrect

Non~-local

Indirect Nev Nouseholds

Nev uousohold:‘

Newv Waorkers

qulcs

Married (] Worker! P
Married (2 Workers)

Total New Nouseholds

10 » w -

L

Beatly

Anarqosa Valley

Nevw Mousehold AJlocntxon’ S1

Reow la:xon'

2
0

Single Mousehold
Married Household

Total 102

Rew School Children

Secondary
Primary

Total

Housing Proforoncoxo

Sinqle-ranily
Multi~ramily
Mobile Home
Other

Total

1]

11
18

a6

e

27
3]

*Assumes additional housing wvill be in place during consiruction.
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TABLE 3-4A (CONTINUED)

Notes:

}The average constructien wock force is SO over the 12-menth constructicn
period. The peak work force of 75 will occur for 2-3 weeks in May 1989.

2The construction work force is assumed to be 5 percent local, 95 percent

nen-local. local workers will commute to and frem their place of
residence to> work on a daily basis (McMyler, Kaiser Engineecing 1287).
YIndirect construction emplcyment is calculazed using a constructicn
emplcyment multiplier of 1.2 based on 1973 employment lccation quotients
and basic/non-basic employment. It is assumed that 70 percent of the
indirect 1labor fcrce are second persons in the direct laber households cr
current residents of the Beatty area (ERT 1980).

‘The construction workforce is composed of 90 percent single workers cr
married withcut family, and 10 percent married workers with family
(McMyler, Kaiser Engineering 1987).

$1t is assumed that 20 percent of direct single workers will double up.
The remaining single workers wculd live alone.

‘Both husband and wife of 5 percent of the married wcrkforce are assumed
to work at the mine Zuring construction.

TEighty percent of the construction workers will reside in the Beaz%y
area, 20 percent in Amargcsa Valley,

YPopulation estimates are based cn 2 persons per hcusehold for single
households with direct workers, 1 perscn per household for single
households with indirect workers, and 3.5 perscns per househcld for
mairied households (BLM 1980.

*School-age children are estimated at 1.0 per married household.
Eighty percent of school-age children are primary students, 20 percent
secondary students (BLM 1980).

!9Housing preferences are shown based on the following percentage
distribution:

Beatty (Parcent)

Single Family (SF) 2
Multi-Family (MF) 3
Mobile Home (MH) 43
Other 52

‘‘Totals cn tables may not add up due to rounding errors.
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TARLE 3-3

DPAST ASSISSMINT STINARC 1°

AVIRMGE CORSTRUCTION PHASE, 1909

PROPOSED PROJTCT DPLOTMINT,

POPULATION,

HOUSING, AND SCHOOL-AGL OHILDRIN FRLILCTIONS

Average anll Locnlz Non-Llocal Total tocal Mon-local Toulj Tota. Nev
Employment Direct Drrect Ditece Indirect Inditec? Indirect Cmployment
Nev loveent 50 2 (1] 50 ) 10 7 60
Non-local Mon-local
Direct Indairect Nev Mouseholds

MNew nouuholds‘ 4" 3
Mewv Workers

Sinqhs «o 3 23

Married (1 Wotker) 4 0 []

Marriec (2 Workers) L ¢ L

Total New Mouseholds 26 1 27

Deatty Amarqosa Valley

New Mousehold Mlocanon’ 22 ]
Nevw NEhtxon.

Single Nousehold 36 9

Rarried Mousehold 1 3

Total 4" 12
New School Qu'ldnn’

Secondary i 0

Primarcy s P

Total é 1

Rousing Pn!or.ncom

s$ingle=Panily
Milti~Family

m ()

Other (RV or Motel)

Total

'o-uu

‘SBased on current (Pebruary 1989) housing tnfermation.
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TASLE 3-5 (CONTINUED)

Notes:

The average construc’.ion work force is 50 over the l12-month constructizn
period. The peak ‘vwork force of 75 will occur for 2 to 3 weeks in
May 1989.

IThe constniction wor. force is assumed to be 5 percent local, 95 percent
non-local (BIM 1680). Local workers will commute to and from their place
of residence to wcrk on a Haily tasis (McMyler, Kaiser Engineering 1587).

YIndirect construction employment is calculated using a censtructicn
employment multiplier of 1.2 based on 1978 employment locaticn gquotients
and basic/non-basic employment. It is assumed that 70 percent of the
indirect labor force are second persons in the direct labor households orc
current residents of the Beatty area (ERT 1980).

‘The construction work force is ccomposed of 90 percent single workers ot
married without family, and 10 percent married workers with family
(McMyler, Raiser EZngineering 1987).

It is assumed that single workers will double up; therefore only cne
housing unit would be required for two workers.

‘Both husband and wife of 5 percent of the married workforce are assumed
to work at the mine during constructien.

'Eighty percent of the constructicn workers will reside in the Beat:y
area, 20 percent in Amargosa Valley.

$School-age children are estimated at 1.0 per married hcusehold.
Pcpulation estimates are based on 2 persons per household for single
households for' direct workers, 2 persons per household for indirect
workers, and 3.5 persons per household for married hcusenolds (BLM 1980.

‘eighty percent of school-age children are primary students, 20 percent
secondary students (BLM 1980).

1%Housing preferences are shown based on the following percentage
distribution:

Beatty (Percent)

Single Family (SF) 2
Multi-Family (MF) 10
Mobile Home (MH) 15
Other 73

}iTotals on tables may not add up due to rounding er ‘ors.
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TABLE 3-3A

DOACT ASSESSMDT STINTRIO 2°¢
AVIRAGE CONSTRUCTION PHAST, 1989
PROPOSID PROJIIY DMPLOYMINT, POPULATION,

MOUSING, AND SOHOQOL~ASE OIZLDRIN PROJECTTIONS

Avetage Annupl ucul: Ron-locsl Total tlocal Non-locel Toul’ Total Mewv
mxoy—nt‘ Ditect Direct Direct indirect Indiresct Indirect trgloymen?

New 1 nt 1] 2 4 $0 7 ) 10 60

Non-local Non-local
Direct Indirect Nev Rouseholds

Nov louuholdt‘
New Wortkers 49 )

Sinqlos

Married (] Worker)
Married (2 Workers)
Total Nev Households

—' [
Olrr o o
O -
a‘ L
wive & W

Deatty Anarqoss Valley

’
New Mousehold Allocatien M »

New mluion.

sSingle Mousehold a8
Married Mouseheld 40

[
o 39

[
~

Total (1}

Rew School Chndun’

Secondary
Primary

[
-~
Tos o

Total 17 4

Housine Prnfcroncom

S$ingle-Yanily 1
Multi~Pamily 1
Mobile Nome 12
Other 29

Total 4)

‘Assumes addisional housing will be in place during censtruction.
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TABLE 3~-SA (CONTINUED)

Notes:

iThe average constructicn work fcrce is 50 over the 1l2-menth construction
period. The peak work force of 75 will cccur fcr 2-3 weeks in May 1989.

IThe construction work fcrce is assumed t5 be S percent local, 95 percent
non-local. Local werkers will commute to and from their piace cf
residence to work cn a daily basis {(McMyler, Raiser Engineering 1987).

Yindirect construction employment is calculated using a construction
employment multiplier of 1.2 based on 1978 emplcyment locaticn quotients
and basic/mon-basic erplcyment. It is assumed that 70 percent of the
indirect labor force are second persons in the direct labor househclds
(ERT 1980).

‘The constructicn workforce is ccmposed cf 70 percent single workers or
married withcut family, and 30 percent married workers with family
(McMyler, Xaiser ©Tngineering 1987).

It is assumed that B80 percent of the single workers will live
independently.

f8oth husband and wife of S percent cf the married workforce are assumed
to work at the mine during constructicn.

TEighty percent of the censtructicn weorkers will reside in the Beatty
area, 20 percent in Amargcsa Valley.

'population estimates are based on 1 person per household for single
households for 80 percent of direct workers, 1 perscn per househoid for
indirect workers, and 3.5 persons per household for married households
(BLM 1980).

Ischool-age children are estimated at 1.0 per married household. Eighty
percent of school-age children arce primary stucdents, 20 percent seccndary
students (BLM 1980).

19Housing preferences are shown based on the following percentage
distribution:

Beatty (Percent)

Single Famiiy (SF) 2
Multi-Family (MF) 3
Mcbile Hcme (MH) 27
Other 68

}iTotals on tables may not add up cue to rounding errors.
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TANLL -6

DOACT ASSTSSMDT
OPLRATIONS PHAST
PROPOSED PROJTIT DMPLOTIMINT. POPULATION,

HOUSING, AND SOHOOL~AGLE OMILDRIN PROJTCTIONS

Aversge Annual Lacnll Bon-local Total
Laployment Direce Direct Ditect

Indirect

Total Newv
Lapleoyment

Bevw Dxplovment

45 b Q 43

54

Non-local Fon=LoCa.
Direce Indarect Nev Nouseholds

Rew nou'oholdl)
Rev Workers

single

rarried (1 Worker)
Married (2 Workers)
Total New Mouseholds

o' w > P
wio » e -
NI © e [

12
3

-

-~
A

Deatty Amargoss Valley

Nev Nousehold uioe-uens

New ?ogglution‘

Single Mousehold
Married Mousehold

Total

New School Chtldton’

Secondary
Primery

Total

Rousing Prcforcncc.

Single~Family
Mmulti-raaily
Mobile Rome

Other (RV or Motel)

Total

36 9

|
»~ 'w
w lww

u
42

[
>

[
-

5)
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TABLE 3-6 (CONTINUED)

Notes:

!The new operations work force is assumed to be 5 percent lccal and
95 percent immigrants.

1indirect operaticns emxplcyment is calculated using an cperaticns
employment multiplier of 1.2 (PIC). It is assumed that 70 percent of the
indirect labor force are seccnd perscrns in the direct labor hcuselholds.

JThe cperations workforce is corpesed of 28 percent single werkers and
75 percent marcied workers.

‘Both husband ard wife of 5 percent of the married workforce are assumed
to work at the mine.

SDuring operations, it is assumed that 80 percent cf the new employees
would live in the Beaty area, 20 percent in Amargosa vValley.

‘Population estimates are based on 1 person per hcusehold £or single
households and 3.5 persons per household for married hcuseholds (Dob.a,
Nevada Department of Minerals, December 1987).

TSchool-age children are estimated at 1.2 per married household. Eighty
percent of schcol-age children are primary students, 20 percent seccncary
students.

YHousing preferences shcwn are based cn the following percentage
distribution:

Beatty (Peccent)

4

Single Family (SF) 20
Multi-Family (MF) 10
Mobile Home (MH) 70
Other 0

'Totals on tables may not add up cdue to rounding errors.
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3.10.1.1 Population. The population in Nye County is highly dependent on three basic
industries: miltary activity, mining, and tourism. Fluctuations in population are likely to occur
due 10 the uncertainty of the status of military spending and the marke! for precious metals and
other commodities. Nye County has shown consideradle growth since 1980 and will likely
continue to increase its population if current levels of activity continue in the major industries.
Construction for the proposed project is scheduled 1o begin in spring 1989 and continue for
approximately 3 months. A moderate pcpulation impact on the Beatly area would occur dunng
this period.

The peak construction workiorce is esiimated a! 75 workers: peak consiruction population is
estimated at a maximum of 93 people in July 1983 (Table 3-4) for assessment scenano 1, anc
128 people for assessment scenanc 2 (Table 3-4A). This population level would remain relatively
stable for a perioc of 2 10 3 weeks anc then start to decline.

Tre eflect of the project on the area peculahion depends largely on the number of immigrating
workers and demographic characteristics of their families.

Impact assessment Scenario 1 assumes limitations on housing availadility; it 1s assumed that
few construction workers would bring their famiiies, and single workers would double up in mote!

ccommodations in order 10 reside in Beatty. These conditions are not desirable tor a
construction workiorce and would cause discontent among workers and potentiaily higher
turnover ralio and law enfcrcement problems.

Impact assessment Scenario 2 assumes that adequate housing woulcd be available through new
mobile home developments and availability at the Bond Gold mancamp. Eighty percent of the
direct single workforce would live alone. These conditions would create a more optimum
working environment in which those workers who prefer to bring their families would have tha!
option. A lower turnover rate and fewer law enforcement probiems are likely to result with these
conditions.

As illustrated in Tables 3-5 and 3-5A, the average increase in population in the area from the

project is projected to be between €1 and 85 persons during construction in 1983. Dunng
operations from 1990 through 12931 or beyond, the operations population is projected at 127
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(Table 3-6). There would be some overlapping impacts from cconstruction workers and cperaticn
workers locating in the area.

This population increase rapresents mocerata growth to the area curing consirucuion and
operations and would be significant, from a cumulative stancpoint, consicering the cngoing
development and cperations start-up of the Bend Geld project. The average populaticn increase
would be 6 to 8 percent of the estimated pre-Bond Gold 1588 Bea'ty area pcgulation cunng
construction. The pcgulation from cperations would be 13 percent cf the estimated 1588 Beatty
area population. The rate cf increase or operations is higher than recent annual gopulation
growth rates. From 1980 to 1988, the Beatty area experienced an average annual growth rate
cf 4.0 percent. At present, it is difficult to estimate the Beatly, Rhyolite, and Amargosa Valley
population. However, it is known that approximately 6CO censtructicn workers are currently
associated with the Bond Geld Bulifrog Project. In adcition, the Saga Sterling Mine employs 25-
35 people. !f these people are acced to the 1988 populaticn, the current area populaticn s
closer to 1,600 people, and the pcpulation impact from the ogerations phase of the Mother Loce
Project would be an increase of 8 percent to the Beatty area pcpulation.

Anticipated pcpuiaticn increases resulting frcm cevelcpment cf the propcsed project for each
impact assessment scenario are summarized in Tables 3-4, 3-4A, 3-5, 3-5A and 3-6. These
tables represent impacts related to peak construction employmant (75), average ccnstructicn
employment (50), and cperations employment (45), respectively, including direct and incirect
employment related etflec:s for impact assessment Scenarics 1 anc 2.

In summary, most cf the population increase is expected (o occur in Beatty and Amargosa
Valley. Because of the lack of facilities, services, and housing to attract pecple to other areas,
the remainder of this analysis fcruses exclusively on the Beatty and Amargosa Valley area,
where during all phases o Zcvelcpment, pecpulatior, growth would result in moderate impacts.

USNGS estimates procucticn frem the preposed project would end in 1991 with pcssible
extensions i additional explcration crilling prcves successiul. At this time, f no additional
economic activity is occurring in mining or related fielcs in Nye County, people directly or
indirectly employed by the project would be expected to leave the area. The loss of pcpulaticn
at project completion would te slightly less than the projected increases shown in Table 3-
8.
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3.10.1.2 Economy. The ,rincinal economic effects of the proposec project would be an
increase in mining employment in Nye County and potential for an expandec retail and service
economy. Total income in the area would increase. The 45 additional permanent employees
at the mine would represent a 3.9 percent increase in the estimated 1987 mining employment
in Nye County and less than 1 percent increase in total county employment. Most of the
economic impact would occur in the Beatty area. The influx cf new population and new
employment in the area would stimulate the local economy. A few businesses and services may
increase the number of employees. Increase of business would contribute to the local sales and
use tax base within the local economy. The nine additional indirect jobs created would represent
less than 1 percent increase in employment in the services and trade sectors in Nye County.

3.10.1.3 Employment. Employment impacts of the propcsed project are also summarized on
Tables 3-4, 3-4A, 3-5, 3-5A, and 3-6. The greatest impact on Nye County employment from the
proposed project would be curing the peak construction phase with an estimated total direct
empioyment of 75. Total indirect employment associaled with peak construction is estimatec
at 14 new workers. This peak leve! woulc be sustained for only a short penod during the 3r2
quarter of 1989.

Based on existing state labor force and unemplayment figures for Nye County, it 1s estimatec
that S percent of the average construction employment level of 50 workers would come from in
or near the study area. Immigrant labor would come primarily frcm other areas around the state
and throughout the west, particularly Wyoming, Colorado, Idaho, California, and New Mexico
(TIC 1988). The trained Nevada labor force is presumed to be fully empioyed because of the
high level of activity in the mining sector in Nevada. Construction workers are migrating to
Nevada frcm states throughout the West.

Secondary employment related to the construction of the mine complex was estimated using
a construction sector multiplier of 1.2 (Isard 1976; Bureau of Economic Analysis 1980; ERT
1880). An average of 60 direct and incirect jobs would be c-eated during the construction
phase, of which 10 are projected to be filled by local area residents.

The development related increase in permanent operations workforce is expecied to total 45

workers, with little carryover from construction. The indirect employment generated in the
service sectors dunng operations was estimatec using an employment multiplier of 1.2 (ERT
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1980; PIC 1988). Two indirect multipliers were reviewed for the impact assessments. A 1.74
multiplier was developed from an economic analysis prepared by John Dotra cn “The Eccncmic
impacts of Nevada's Mineral Industry (1987).° This study suggests rural areas experience an
increase of 0.74 wcrkers per 1 mine worker. This model aggregated rural counties tcgetrer
including Elko and Hurr  2lct which may have a higher ratio of non-basic to basic workers than
the mcre rural areas. The other multiglier is a mcre censervative estimate cf 0.2 incirect workers
per mine worker, which takes into etfect the fact that many of the non-basic industries in rural
areas of Nevaca are actually generaling services for basic secicrs (e.g., mctels, retail
establishments, restaurants, casinos, etc., cater to tourism which is a Sasic incustry). Therefcre,
the economic base methocology used for the 1.75 multiplier may te inaccurately estimating a
higher ratio cf non-basic wcrkers to tasic workers. The 1.2 multiplier was used for this
assessment. The largest total emplcyment would te in 1983 when censtructicn is winding cown
and operations beginning. Ferty-three (43) permanent employees are exgected tc move to the
area from other regions throughcut the country. In addition tc permanent direct employees,
indirect empicyees provicing services for the newly created basic population are estimated at
9. Approximately 70 percent of the indirect labor force are estimated to be secona persons in
the cirect labor househcids or current resicents of the Beatty area. The produciion status cf
other area mining projects in the near future will cetermine the availatility of 'ccal 1abor that
¢>''d be hired by USNGS (see Secticn 3.10.1.7).

It milita. expansions at the Nevaca Test Site and mineral expicration in the area continue to
increase . the current rate, a higher percentage of non-local labcr may be reqguired. If the
reversa is & .e, the overall non-local impact of the proposed prcject would be less. Higher cirect
cumulative employment figures may increase the indirect emplcyment multiplier. Losses in
direct and indirect employment would result upon project comgpletion in 1392. Total employment
losses would be slightly less than the new emgloyment estimates in Table 3-6.

3.10.1.4 Fiscal Effects. Analysis of Nye County finances shows that the county is in sound
financial concition; hcwever, local expenditures for capital improvements and public facilities and
services are far below national stancards. The proposed preject would contribute a net revenue
increase to Nye County during the operations lifespan of 2 years. Revenue increases would
result primarily from greater property, net proceeds, and sales tax revenues. The revenue
projecticns are estimates based on current tax rates and assessment practices. Actual taxes
may vary.
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The principal revenue change for Nye County would result from an increase in assessed
valuation attributable to the open-pit mine, leach facilities, and other support facilities. First-year
property taxes for the mine are estimated in Table 3-7 based on capiial expenditures incurrec
annually for project development. Real property is assessed at 3S percent of marke! vaiue, anc
a 1.6182 mill tax rate is applied. Receipt of the revenues would lag 1 year behind installation
of improvements because of conventional assessment anc collecticn practices. In 1290, Nye
County would receive an estimated $31,000 in taxes on labor, material, eguipment, and capiia!
assets from mine construction actvities occurring in 1S83. In 1391, based on 1920 capnal
consiruction expenditures a: the mine, the estimated property taxes paid by USNGS wouid toal
approximately $33,00C. Combined. these represent less than 1 percent of budgeted 1588

unty-wide property taxes. At preliminary 1389 tax rates, 38 percent o! this total would accrue
to Nye County, 58 percent tc the Nye County Schoo! District, and the remarmning 4 percent tc the
state. These taxes would dreclly benefit Beatty and Nye Ccunty and would help to ofiset
impacts related to the mine.

In addition 10 mine consiruclicn ang operaticns, other commercial anc residental activity woulc
occur in Beatty, Amargosa Valiey, ang the surrounding areas. These developments would
contribute to the tax base and az< property tax and sales tax revenues to the Town of Beatty,
Amargosa Valley, and Nye Ccunty cotfers. Tax revenues have not been estimated for these
developments due to their unceriainty at this time. During the period between project initiation
and receipt of tax revenues, an adverse county-wide financial impgact may be experienced
because of increase in demands for services from population growth.

A net proceeds tax is collectec on the production of gcid and siiver at property tax rates. This
tax is based on estimated mining profits, which depend on golc and silver prices in the market.
Tax revenues to Nye County are estimated at $180,000 per year during operations.

The proposed project would generate an annua! payroll of $1.4 million during operat.ons (1929
through 1991). Construction payroll for the © ... ~ths of construction is estimated at $350,000.
A portion of this total income would be sper - .. ¢ area and woulc result in increased sales tax
receipts throughout the area. Assuming 75 percent of these wages and salaries represent
disposable income and the local spending (Nye County) capture rate is 20 percent for
construction workers anc 40 percent for operations employees, a total of $325,667 in new local
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TABLE 3-7

INCREMENTAL TAX REVENUES GENERATED (ESTIMATES)
MOTHER LODE PROJECT ~ USNGS
(THOUSANDS OF $)

Estimated Estimated
1989 Lagged? 1990 Lagged!?
Expenditures Tax Expenditures Tax
PROPERTY TAX
Construction
Capital? $1,900 $12 $ 600 $ 4
Capital Equipment! 2,800 17 0 0
Payroll 350 2 0 0
Cperations
Capital! 0 1,900 12
Capital Equipment! 0 2,800 17
Payroll 700 . 1,400 0
TOTAL CONSTRUCTION AND
OPERATIONS EXPENDITURE 5,750 31 6,700 33
AVERAGE ANNUAL
NET PROCEEDS TAX’ 180
SALES AND USE TAX’ 30
INCREMENTAL PROPERTY,
NET PROCEEDS, AND SALES
AND USE TAXES 246

! improvements and equipment have not been depreciated.

2Lagged one year.

JAnnual average estimates, not lagged (USNGS).
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spending for goods and services would occur in 1989, and $420,000 would occur in 1990 and
1991. However, this amount of local spending would require an increase in the level of
commercial development in Beatty. In ilye County, 2 cents per sales dollar goes to the state,
1.5 cents to the school district, and 0.5 cents to the county in the form of ‘relief tax". A
supplemental reserve county/city tax of 1.75 percent is distributed by the Nevada Tax
Commission to counties after individual county requests are reviewed and approved. Other
sales tax receipts include corporate sales taxes and contractor use taxes.

With the increase in population and school-age children, there would also be increases in
governiaent service and facility demands requiring county, town, and school district
expenditures. Typically, government entities would experience increased expenditures with littie
increase in revanues during the construction phase. Increases in expenditures would occur
primarily in public safety, schools, welfare, and community support activities during the
construction phase. There would likely be somewhat of a financial shortfall for all government
entities affected during this period, primarily schools.

During operations, the largest increases in expenditure requirements would occur in schools,
public safety, road maintenance, and recreational services. The effects of the increases in
population and school-age children on publi¢ services and facilities are discussed in Section
3.10.1.6.

In summary, it is anticipated that the proposed project wou'ld result in short-term revenue
shortfalls in Nye County, but surpluses would result once revenues of the project start accruing
to the county taxing and service jurisdictions. These surpluses would result i the county
continues to provide the existing level of service.

Upon project completion, Nye County would experience significant reductions in ac valorem and
net proceeds tax revenues.

3.10.1.5 Housing. As described in Chapter 2, the existing housing market is very tight for iower
cost and temporary housing, such as rentals and mobile homes, throughout the region. Future
prospects for a change in this situation depend on development of new residential single-family,
multi-family, and mobile home rental units. Continuing uncertainty about military employment,
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the nuclear waste repcsitory, and mining activity in the region has been and will continue to be
a hindrance to private development of rental housing units.

The Mother Lode Project is expected to create a peak total of tetween 41 and 64 new
construction-related househoids by July 1989, an average of hetween 27 and 43 householcs ‘cr
the duration of the construction activity, and 45 project-related hcusehciCs cunng cperaticns
based on impact assessment Scenarios 1 and 2.

It the housing stcck remains at the current level (i.e., impact assessment Scenaro 1),
construction workers would be required to find housing outsice cf the Beatty and Amargesa
Valley area and many would have to comr-ute distances cf over 180 miles a cay. Am agcsa
Valley, which is approximately 40 miles from _eatly, has approximately 110 vacant mcbile hcme
spaces and multi-family housing units related to the now closed Amerncan Bcerate Company
mine. Currently, the multi-family housing is boarded up and in litigaticn. The motile home park
is located on mill site claims and therefcre, may not legally be available for lease. If these units
and spaces became available to censtruction wcerkers, housing imgacis could be recuced in
Beatty and other areas of Amargesa Valley. Hcwever, construction workers would still te
required to commute cver SO miles ger cay. Currently, the primary source of hcusing in Beatty
is motels; neither multi-lamily nor motile home rentals are availabtie. Motels cculd provice
housing for mcst of the workicrce i blocks of rccms were reserved in acvance. Tourist business
would be adversely affected; however, the summer menths have the icwest cccupancy rates in
Beatly. These months coincice with the construction period, and motels would be able to
accommocate the peak workicrce. Most canstructicn workers prefer rental units which grovice
some kitchen facilities, so motel rooms are generally less cesirable than RV parks or mobiie
homes.

There is an abundance of private land in the Beatty and Amargosa Valley area availabie for
development. There are also a number cf Icts within the Town of Beatty that could te
ceveloped for mcbile homes or multi-family housing, and some development of owner-occupiec
single family units is occurring. Several constraints exist for deveicpers, however, inclucing:
the unavailability of construction financing, land costs, a limited supply of contractors and
construction labor, the risk associated with developing in an unstable econemic setting such as
Beatty and, most importantly, problems related to the guality and availability of water and
sewage treatment. Scme lanccwners have expressed interest in developing mcre mobile home

340



sites in Beatty. One deveioper is pursuing development of a 460-acre commercial anc
residential housing development just south of Beatty. This proposed project is currently in the
planning stages and hinges on financing and plan approval.

A shortage of housing creates several related problems if not resolved in a timely manner.
Overcrowding in units that are available may cause worker dissatisfaction ar 4 high employment
turnover rates that are both expensive and potentially socially disruptive. Construction workers,
in particular, may camp randomly in the project area creating conflicts with private landowners
and occupancy trespass problems for federal land managers.

Impact assessment Scenario 2 estimates impacts tased on the assumplion that housing woulc
be available for most single workers who prefer to live alone and for marriec workers and their
families. The Bond Gold mancamp has a capacity of approximately 400 and currently houses
150 workars. Bond Gold is willing to rent out available rooms to other workers in the area.
Meeting the housing demand for the Mcther Lode Project workforce wouid require consicderable
development throughout the Beatty anZ Amargosa Valley area in the next several months.
Because several projects are beyond the planning stages, this development could be feasible,
and housing demancs coulc ootentially be met.

These conditions would greally improve the current housing situation in Beatty. However,
because of the greater availability of family housing, there would be more construction workers
who may opt 1o bring their families, which would cause a greater increase in population in the
Beatty area during the construction phase.

The operations phase of the project would have greater impact on housing in Beatty. Although
the estimated new household demand during operations (45 units) is less than construction
demand, permanent operations personnel would desire more permanent housing including
single-family, multi-family, and large mobile homes or modular units. USNGS has committed
to provision of housing for the operations workiorce and their families.

After the project is completec, vacancy rates in the area would increase unless there is an unmet
housing demand from other economic activity in the area in 1991,
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3.10.1.6 Public Facllities and Services

Health. The immigration of new population $0 the area cculc adversely affect aireacy limited
availability of health care facilities. Currently, there is only one full-time ghysician’s assistant anc
two clerical/medical staff persons operating the Beatty Medical Clinic 5 cays a week. A traveling
physician visits the clinic once a week. The clinic has a case load of tetween 17 and 20 patients
per day (Russell 19839). This is the maximum the clinic can handle per cay. Clients currently
must wait for several cays before they can see the physician’s assisiant. With the estimatec
permanent pcpulaticn influx ¢f 127 persons, acditicnal {ull-time mecical personnel, inclucing a
physician cr another physician’s assisiant would be cesirable. A fll-time ghysician would
decreasa the number of patients traveling to Las Vegas cr Toncgah {cr services that a
physician's assistant is not licensed to perform. The existing facility has recently acded two new
exam rooms and is actively searching for a full-time physician’s assistant o hancie the influx ct
new populations. The nearest hcspital facilities are in Las Vegas and Tencpah, USNGS is
provicing a concrete helicad at the Mecical Clinic. There are approximately 3 velunteer
emergency mecical technicians (EMTs) asscciated with the fire degartment’'s ambulance service.
The Fire Chief feels adcitional EMTs would be reguired 10 serve the acditicna! populaticn
(Sullivan 1588).

Law Enforcement. The propcsed project is exgecied 10 have mocderate adverse impacts on the
Nye County Sheriff's Department. During the constructicn prase, when pecgle move {0 the area
in search of employment at the mine, scme transients would be unable to find a job and woulc
be financiaily unable to leave the area or establish a residence. This situaticn, ke that which
has occurred with other mines in prior years, wculd foster increased work Icacs in the area of
alcohol-related problems and tratfic offenses for the sheritl’'s cepartment (Zane 1588). The
provision of adequate hcusing wculd be important in recucing the level of public disturbance
during censtruction. The department would experience increases in case icacs curing the peak
construction period. The Nye County Sheriff's Department may need to adjust the number of
officers and patrols in some areas to avert problems.

With the influx aof a pcpulation of over 125 during the operatiorns phase of the prcject, the
sheriff's cepartment feels that adciticnal personne! weuld be reguirec to serve the pcpulation at
the existing level of service (Sullivan 1988). In addition, the sheritf's office is currently inadequate
to serve the existing pcpulation. The cepartment feels that an accitional three office spaces
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would be needed to provide reasonable service to the current Beatty population. When the mine
construction begins, the new personnel would require additional space (Sullivan 1988). The jail
facility in Beatty is adeguate 1o serve the new population.

The Juslice of the Peace also experiences overcrowding in the courtroom as well as
administrative offices. With the influx in population, the court system may need to add a part-
time assistant.

Fire. As described in Chapter 2, fire protection in Nye County is providec primarily by volunteer
rural organizations. The proposed mine would have outside fire brigades and fire-fighting
equipment available at the plant.

impacts on the fire department would depend on where the majority of the new population
locates. If the population is absorbed within Beatty, adequate coverage is currently available.
The fire chief believes that if a sizeable part of the population iocates at the Post Ranch south
of Beatty, one of the existing two trucks should be housed in this location to reduce response
time. Under this circumstance, a warehouse facility to house the fire truck would be required.
A new truck may need to be added to the battalion (Sullivan 1988). Also, the increased
population would supplement the stafing levels of the volunteer fire department programs.
Additional EMTs would be required to handle the increased demand for emergency ambulance
services.

Social Services. No dramatic increases in the case loads of social service agencies are
expected to occur for the Mother Lode Project. Increased case loads likely to occur would
include transient population assistance, domestic violence, and child abuse. If the construction
workforce is not properly managed, social services issues could cause some probiems within
the area.

Utilities. Utilities, including electricity and telephone service, would adeguately meet existing and

projected future demand. Adequate power is available in Beatty for the existing and projected
population.
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Schools. School-age children migrating to the study area would attend the Beatly and
Amargosa Valley schocis. Enrcliment would vary during peak and average construciion and
operations. Enroliment impacts wculd te greatest during the operations chase.

The Nye County Schoo! District would receive an enroliment impact, but would aiso benefit from
increases in the tax base. Tables 3-4, 3-4A, 3.5, 3-5A, and 3-6 show the expected number of
new project-related children by schecl level. During the peak construction gericd in 1583, the
project is expected to result in a tctal student increase of between 11 and 82 based on imgact
assessment Scenarios 1 or 2. Average construction activity weould imgact the schoal cistrict
temporarily with between 7 and 22 new students. The existing facility and s:aff are not acequate
to handle the higher number of primary and seconcary stucents curing peak constructicn.
During peak construction for impact assessment Scenario 2, the school weuld te over capacity
and would require one or two modular units and acditional staff. This impact could be ¢! a
short-term nature, but if the additional classrocms and staf are available during the peak
construction period, they would ke in place during operations when the impacts of new schecl-
age children would occur for the duration of the mine.

During operations, approximately 45 new househaolds are prejected to locate in the Beatty and
Amargosa Valley area. The number of acdditional school-age chilcren is estimated at 68, with
primary students representing the majority (S3) and seccndary students a much lower level (14).

The operations phase would effect the capacity of the Beatty and Amargosa Valley schools in
the primary grades 1 through 8. The school district passed a new bond issue in March 1589
which included construction of a new high school in Beatty. Construction of the facility will
require 2 years, and the new high school will be ready for occupancy by 1991.

In the interim, the principal suggests that in order to adequately serve the incremental schcol
enrollment once the mine starts operations, additional portable ¢classrooms and stalf would be
required for the elementary graces. The high school facility has adequate capacity to provice
education {0 the estimated 14 new stucents, but cne new teacher may be required.

Water and Sewer. As described in Chapter 2, the construction and cperaticns ghases of ‘he
project would intensity existing supgly and capacity problems for water and sewer in Beatty.
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With provision of the new water supply pipeline by USNGS, the existing water system problems
should be alleviated when the new well becomes operational.

Solid Waste Disposal. The capacity of the existing 20-acre county-operated landfill west of
Beatty is sufficient to accommodate the increased population associated with mine development;
only 5 acres have been filled to date. The remaining life of the landfill is 10 years (Yates 1588).
Expansion of the facility should not be a problem because the landfill is located on BLM land.

Library. The library plans to expand the existing facility by approximately 480 square feet. This
expansion will provide additional seating capacity and some space for book shelves. The
librarian feels the current volume of books is adequate to serve the existing and projected
populations (Holloway 1988). With the influx of school-age children, the library may need
additional space for seating and additional personnel. USNGS has agreed to provide partia!
tunding for adcitiona!l stafi.

3.10.1.7 Energy Consumption. The proposed project would primarily utilize diesel fuel. Minor
amounts of gasoline would also be consumed for vehicular use. Diesel fuel consumption is
estimated a! 46 gallons per hour for the generators and 132 gallons per hour for mine ang
processing egquipment operation. The total consumption would rise proportionally with the
tonnage mined and with the increased depth of the pit.

3.10.1.8 Health and Safety. The use of hazardous materials for the Mother Lode Project
shoulC not pose significant safety risks. As discussed in Section 1.4.2.3, all toxic chemicals
would be handled in isolated areas. Should a spill occur, USNGS would implement appropriate
measures for neutralization, cleanup, and disposal.

3.10.2 Alternatives

The No Action Alternative would preclude development of the Mother Lode Project. Thus, both
the beneficial and adverse environmental impacts listed in Section 3.10.1 would not occur. The
No Action Alternative would preclude the development of economically significant precious
metals reserves and associaled beneficial employment and economic consequences. Similarly,
R would avoid the short-term adverse impacls asscciated with project construction and
operation.



Socioeconomic impacts associated with alternative facility locations would be the same as the
Proposed Action.

3.11 Transportation

3.11.1 Proposed Action

Primary access to the proposed Mother Lode Project would come from U.S. 85 south of Beatty
via Fluorspar Canyon Road and Tates Wash Road. All truck tratfic would fcllow this rcute as
would nearly all worker auto access. There is a2 secondary emergency access route available
via Perlita Canyon. This route has more curves, is not maintained as weil as tha primary route,
and is slower. Therefore, it likely would be less attractive to most werkers. This difference would
be accentuated upon completion of proposed project-related improvements to Fluorspar Canyon
and Tates Wash Roads.

Estimates of traffic that would be generated by the proposed project were made based on the
employment estimates developed by USNGS (1588). The project would employ a peak of 75
construction workers and would level off to 45 operating workers for the life of the project.
Because of the scale of proposed operating characteristics of the project, simple, worst-case
traffic impact scenarios were analyzed. The analysis addressed the peak construction and
average operating work forces on site with the following assumptions:

s All workers would work 2 ringle day shift coterminous with peak tratfic hours on
U.S. 8S.

o FEach worker would drive a private vehicle to and from the work site daily.

These assumptions are considered to be conservative. For example, workers on mining and
construction projects often average 1.5 {0 2.0 or more occupants per commuter vehicle.

The results of the peak hour traffic analysis are presented in Table 3-8. The relative traffic flow
increases on U.S. 95 for construction and operations tratfic would be about 19 percent and 12
percent, respectively. Levels of service would remain in the 'B® range which is quite good for
peak traffic periods and is above the design stancard for most rural highways.



TABLE 3-8

PEAK HOUR TRAFFIC EFFECTS OF THE
PROPOSED MOTHER LODE PROJECT

U.S5. 95 South of Beatty
Peak
Construction’ Operations

Existing Traffic? 385 385
Project Related Increase’ _75 _45
TOTAL 460 420
Peak Hour Capacity' 1,800 1,800
Volume Capacity Ratio 0.26 0.23
Level of Service B B

12nd Quarter 1989
iEstimated at 15 percent of annual average daily traffic (AADT)
Ipssumes one shift per day and one occupant per vehicle.

41985 Highway Capacity Manual (TRB 1985) methodology; assumes
approximately 1/3 heavy trucks in traffic stream.
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Increased tratfic would slightly increase accident risk at the intersection of Fluorspar Canycn
Road and U.S. 95, but there are unobstructed views of apprcaching tratfiic and lew tratic
volumes. Consequently, the intersection is Quite safe and any increase in accicent risk would
be very mincr.Truck traffic to the preject would te minimal and would nct be expected to afiect
traffic or road conditions {0 any measuratle degree. In summary, project related effecls cn
highway transportation in the praject vicinity would nct be significant. There would te no notatie
effect on other transpcrtaticn modces in the regicn from cevelopment of the Mcther Lece Preject.

3.11.2 Alternatives

The No Action Alternative wcuid have no effect cn area transpcriaticn. Alternatives 1 and 2
would have exactly the same transportaticn effects as the Progcsed Actien.

3.12 Re¢ommended Mitigation and Monitgring Measyres

This secticn identifies mitigation and monitcring measures. These measures are cesigned to:
1) minimize significant adverse impacts icentified in the environmental impact analysis, 2) grovice
additional cesign reccmmencaticns for USNGS to consicer in final engineering, and 3) meet the
anticipated requirements cf state and feceral permis. This list includes specific measures that
would be imglemented by the BLM or other regulatory agencies and recommenced measures
that may be implemented by USNGS. Mitigating measures to be incluced as stpulations in the
BLM's Record of Decisicn will be identified in the Final EA.

3.12.1 Air Rescurces

Measures to control air pollutant emissions are inc!luded in the project design; no additional
measures are reccmmended

3.12.2 Water Resources

Mitication Measyre WR-1: Characterizaticn of the waste rock anc sulfice stockpile is currently
underway to cetermine the potential for acid runo#f. If tests indicate a potential problem, then
a bed of crushed limestone would be constructed beneath the piles in compliance with Nevada
Division of Water Resources stipufaticrs.
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Miigation Measyre WR.2:  Pump tests have not been conducted in the area 1o quantty
drawdown estimates. In order to verify the estimates and to ensure that if a change occurs it
can be identified, a groundwater monitoring system will be implemented. On-site water supply
wells will be monitored. An additional well completed by the U.E. Geological Survey in Crater
Flat will also be monitored. (e.g., Well USW-VH-t or USW-VH-2 as indicated on Figure 1 of
Appendix A). The monitoring wili continue through project operalions.

Once the State Engineer has ruled on the water permit, BLM will review the permit stipulations
for consistency with BLM's monnoring requirements.

3.12.3 Vegetation

Mitigation Measyre V-1 Establishment of noxious weeds in disturbed areas will be monitored

during construction and operaticn. (n the event that weecs (e.g., Russian thistle) begin to
inundate the project site, BLM will be consulte2 to determine e'fective means of control, if
deemed necessary.

Mitigation Measure V-2: Final sicpes on waste dumps and leach pads will be graded to a siope
of 3 horizontal to 1 vertical. Waste dumps will be resoiled prior to revegetation.

3.12.4 Cultural Resources

Mitigation Measure CR.1: Specific cultural resources mitigation will be recommended by the
BLM in consultation with the State Historic Preservation Otfice (SHPO). These measures will
become stipulations in the Recorc of Decision.

3.12.5 Aesthetics

3.12.5.1 Visual Resources

Measyre \'R-1: To the extent practicable, the shape and form of waste dumps will be designed

to repeat natural forms in the area. The project would be less visually obtrusive and would thus
generate less impact il natural, curvilinear forms are used in the waste dump by rounding off the
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*shoulders’ cf the cump and changing the dump profile from a glateau to an irregular ncge
form.

Measure VR-2: Natural colors in the project area will be emglicyec to the extent pcssitie. This
should include use of dull, non-reflective paint on structures in colors mimicking thcse seen
naturally in the area but in slightly darker tones.

M re VR.-3: If, as anticicated, the waste rock from the mine contrasis sircngly with natural
surface and vegetation colors in the vicirity, the final ‘layer® on the face of the cump should
employ carker material approximating deminant natural colcrs.

3.12.5.2 Noise

USNGS has ccmmitted to blasting curing daylight hours, preferably tetseen the hours of 8:00
a.m. and 8:00 p.m. No additional mitigaticn is reguired.

3.12.6 Socioeconomics

Due to the level of mining develcpment aiready occurring in the Beatty area from the Sond Gold
Bullfrog Project, the development of the Mother Lode Project will exacerbate the housing,
infrastructure, and service provision preblems already existing.

Currently, there are a number of cevelcpers interested in providing accitional housing for the
Bond Gold construction workforce; however, results of their efforts to-date have not cramatically
improved the existing housing problem. Housing appears to be the major impact from future
mine development facing the Beatty area.

Few changes have occurred in the provision of public services and facilities. The services
remain about the same as before Bond Geld started the construction of the Bullfrcg Project
which currently nas a work force of appreximately 00. Services which were inacequate befcre
Bond Geld started construction, now are well below acceptable standards (see Section 4.3.5.5).

The following measures have been icentified 10 provide a range of avaiiable options to mitigate
adverse socioeconomic impacts.
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Measyre SZ-1: Provision of current project information to local governments is a critical
mitigating factor to enabdble planning agencies to respond effectively to projected changes in
demand for housing, public facilities, and services. USNGS should continue to work with Nye
County and Beatty and provide county officials with curren! estimates regarding employment,
project startup and completion dates, company housing policies, school-age children, and
anticipated recreational neecs of the workiorce and therr families.

Measyre SE-2: The projected shortage of housing during the construction phase couid lead 1o
prolonged camping or "occupancy trespass’ on public lands. USNGS should attempt to hmit
this occurrence by working with federal lang managers, county cfficials, other mining companies,
and housing contraciors.

Measyre SE-3: Before housing for increased population ¢can be deveicpe? in Beatty, adequate
water quality anc supply must be ensureS. The Town of Beatty water anc sanitation district
should set its rates according to actual costs of operation with a substantia! reserve fund set
aside for emergency maintenance anc operations problems. The district should alse consider
a plant investment! fee to alleviate a similar situation in the future.

Measyre SE-4: In order to help counter the projected financia! burden of capital expenditures
for public facilities and services in Bea'ty, the town and county could: 1) request supplemental
funds from the state/county/city relief tax reserve funds 10 cover increased expenditures {or the
induced population; 2) request prepayment of taxes to reduce the lag time between construction
impacts and tax receipts; and 3) negotiate with the county to earmark new net proceeds
revenues for priority capita! projects. |f these requests were granted by the state, it would
increase revenues to the Nye County budget for increased expenditures caused by the
immigrating population.

Measyre SE-5: USNGS could donate recreation supglies and/or maintenance equipment 1o the

Beatty General Improvement District. USNGS could encourage its employees and their families
to volunteer time and assistance in the development and maintenance c¢f recrealion facilities.
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3.13 Symm n mparison of Alternatly

3.13.1 Summary of Impacts

Table 3-9 summarizes the potential impacts asscciated with the propesed project. Infcrmation
in the table was derived from the analyses for specific resources in Secticns 3.1 through 3.11.
Additionally, Table 3-9 provides perspective for balancing the various impact conclusions bty
reviewing the impacts in terms of the following criteria:

+ Isthe impact considered beneficial or acverse? The terms bereficial and adverse are
subjective, however judgments are mace regarcing the overall nature of the grojected
change. These judgments are made in terms of the sgecific atfected resource only.

¢ Is the impact avoidable or unavcicable? An avoidable impact is cne that may be
minimized or prevented if the recommenced mitigaticn measures inclucded in Section
3.12 are implemented. Certain impacts, however, would be unavoicable
consequences cf the proposed mine and prccessing operations.

o What is the duration of the impact? Here, short term is defined as the 3-year project
life. Long-term impacts would last beyond the project life. These time frames are
important in evaluating the overall trace-offs between the short-term use of the lang
for mineral extraction and long-term future uses.

o Wouldtheimpactrapresent either anirreversible impact cr an irretrievatle commitment
of resources? An irreversible commitment of a rescurce is one which cannct te
changed once it occurs; an irretrievatle commitment means that the resource is
permanently lost.

As shown in Table 3-3, implementation of USNGS' proposed Plan of Operations would result
in both beneficial and adverse impacts. The beneficial impacts are primarily social and
economic, deriving from increases in employment opportunities, tax revenues, and economic
activity resulting from the prcposed project. Not all of the social impacts would be beneficial,
however, as housing cdemand is expected to exceed supply, and Nye County and Beatty are
expected to experience acded fiscal burcens to provide facilities and services for the immigrant
population. Additional adverse impacts are associated with site-specific disturbances required
to construct and operate propcsed facilities.

Some of the adverse impacts summarized in Table 3-9 are unavoidabie. These impacts are
necessary consequences of a mining and processing cperation. For example, vegetation and
soil disturbances are required for facilities construction; particulate matter emissions cannot be
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TABLE 3-9
SUMMARY OF IMPACTS OF THE PROPOSED MOTHER LODE PROJECT

Irreversible Mitigation

Beneficial (B) Short Long or Measures
Resource/Impact or Adverse (A)  Unavoidable Term' Term? Irretrievable ldentified
Alr Resources
Increased particulate A Yes Yes No No No®
matter emissions
Geology and Mineral Resources
Extraction of gold B Yes Yes Yes Yes No
Water Resources
Potential adverse impacts of A No Yes No No Yes
water withdrawal on downstream
resources
Soils
Disturbance of 75 acres of A Yes Yes® Yes' No* No®
soil resources
Increased erosion on disturbed A Yes Yes No No No’
areas
Loss of topsoil resource on A No Yes Yes Yes No
non-salvaged areas
Vegetation
Disturbance of 75 acres A - Yes Yes® Yes* No* No®

of vegetation



TABLE 3-9 (CONTINUED)

Irreversible Mitigation
Beneficial (B) Short Long or Measures
Resource/Impact or Adverse (A) Unavoidable Tern' Term Irretrievable Identified
Wildlife
Disturbance of 75 acres A Yes Yes' Yest No* No®
of wildlife habitat
Increased wildlife A Yes Yes No No No
disturbance and mortality
and and Recreatio
Conversion of rangeland to A Yes Yes No No No
industrial use
Conflicts with existing and A No Yes No No No
future land use
Cultural Resources
Disturbance of cultural A No No® No® Mo Yes®
resources
Visual Resources
Increased visual contrasts A Yes Yes' Yest Yes® Yes
Socioeconomics
Increased population B,A Yes Yes No No No
Increased employment B Yes Yes No No No



TABLE 3-9 (CONTINUED) —

Irreversible Mitigation
Beneficial (B) Short Long or Measures

Resource/Impact or Adverse (A) Unavoidable Tern' Term? Irretrievable Identified
Socioeconomics {continued)
Increased economic activity B . Yes Yes No No No
Increased Nye County revenues B Yes Yes No No No
Increased Nye County A Yes Yes No No Yes
expenditures for services
Housing shortage A No Yes No No Yes
Shortage of public facilities A No Yes No No Yes
and services
Increased school enrollment A No Yes No No Yes

Notes:

' Short term is defined as the 3-year duration of the project.

2 Long term is defined as extending beyond project abandonment.

3 Emission controls are included in the Plan of Operations; additional mitigation is not considered necessary.

‘ With the exception of the open pit, the disturbance area will be reclaimed; therefore, approximately 8 acres will be
subject to long-term impacts.

5 The reclamation plan fs included in the Plan of Operations and is therefore not consicered mitigation.

& Mitigation will be developed by the BLM in consultation with the SHPO to ensure no adverse impact to signifficant
cultural resources. )




completely eliminated; and centain visual impacts associated with new facilities are unavcidatle
Other impacts listed in the table can be avoiced or fturther reduced by implementing the
mitigation and monitoring measures icentified in Section 3.12.

Most of the impacts identified for the proposed project would be shert-term effects that would
not extend beyond the project life. The conversion of rangeland/wilclife habitat to disturbed
surface use would be a icng-term consequence of the mining cevelopment although the overail
duration of the effect cepencds cn reclamaticn approaches. Most cisturbed lands could
eventually be returned to pcsi-mining uses as rangeland ard wilclife habitat.

Finally, few of the impacts identified represent either irreversibie impacts or irretrievable
commitments of resources. By design, the geologic formations of the ¢pen-prt mine would be
irreversibly changed during mining, and the gold procduced would be irretrievable once shipped
to market. Such changes ara the purpose of the proposed mining cevelopment. With the
exception of the rangeland/wildlife habitat removed by the mire i‘self, other land commitments
would be reversible after mining operations cease and rec'amation plans have been
implemented. Disturbance cf cultural resources sites would te irreversible, although mitigation
programs are cesigned toc recover valuable information from the sites. Soil losses on areas
where topsoil 1s nct salvaged would be irreversible.

3.13.2 Comparison of Alternatives

Chapter 1 listed two types of alternatives to be evaluated in the EA: the No Aclion Alternative
and facility location alternatives. These alternatives were ciscussed in appropriate places in the
discussions for individual resources. The following paragraphs summarize the conclusions
reached regarding the various alternatives, highlighting the trace-oHs asscciated with each.

No Action Alternative. The No Action Alternative is included in the EA as required by NEPA,
aithough BLM regulations allow BLM to reject a proposed Plan of Operations only under
conditions where the proposal would violate certain federal or state laws or would recult in the
undue or unnecessary degracation of federal lands. The environmental analyses did not identity
conditions that would constitute uncue or unnecessary cegradation, given environmental
protection and engineering features included in the Plan of Operations and the mitigation
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recommendations incorporated into the EA. Violalions of federal or state law appear uniikely,
although several agencies must still evaluate specific design proposals and permit applications.

The No Action Alternative would preciude project deveiopment. Thus, the environmental impacts
listed in Table 3-9 would not occur. The No Action Alternative would preciude the development
of economically significant precious metals reserves and associatea beneficial employment anc
economic consequences. Similarly, # would avoid the short-term adverse impacts associated
with facilities construction and operation,

Facllity Logation Alternatives. The principal ditlerences among these alternatives relate 1o the
physica! facility locations.

The air quality impacts would be similar for all alternatives; fugitive dus! emissions would not
vary significantly among the ailernatives as the haul distances are very similar.

The geology and water resources impacts would not vary appreciadly among the facility location
alternatives. The facilities would be located within the same crainage basin and groundwater
system for the Proposed Action and Alternatives 1 and 2. Therefore, the impacts of water
withdrawal and potential cyanide contamination would be the same.

The amount of soils, vegetation, ard wildlife habitat disturbance would be approximately 75
acres for all alternatives. The size of the ‘prcjest area’, e.g.. the area to be fenced, varies from
a maximun of 188 acres with the Proposed Action to a minimum of 159 acres with Alternative
2. The principal soils types and vegetation types (mixed desert shrub/forb and mixed desert
shrub) affected would be the same for all alternatives. The amount ¢! topsoil suitable for salvage
would vary minimally from a maximum average depth of 11.3 inches with Alternative 1 to a
minimum of 10.2 inches with the Proposed Action. Impacts to sensitive plant species and
important wildlife habitat would be the same.

The BLM is in the process of a. sessing impacts to cultural resources identified in the project

area. Once NRHP eligibility has been determined, potential ef{ects to significant resources will
be ascertained and suitable mitigation will be developed.
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Visual impacts would be similar for the alternatives. Alternative 1 would result in lower visual
contrast than the Proposed Action frcm KOPs 1 and 2; visuai etfects from KOP 3 would be the
same as the Proposed Action. In Alternative 2, the waste rock dump would be partially screened
from KOP 1; it would be less prominant from KOP 2. Visual effects of Alternative 2 would be the
same as for the Prcpcsed Action.

Noise effects of Alternatives 1 and 2 would te the same as fcr the Proposed Acticn as would
transpcrtation effects.
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4.0 CUMULATIVE IMPACT ASSESSMENT

4.1 Introdyction

The Council on Environmental Quality defines cumulative impact as ‘the impact on the
environment which results frecm the incremental impact of the action when added to other past,
present, and reasonably foreseeable future actions.... Cumulative impacis can result frem
individually minor but collectively significant actions taking place cver a periog of time® (40 CFR
1508.7).

This chapter of the EA analyzes potential impacts from construction or operation of project
interrelated in one or more ways with the Mother Lode Project. The analysis considers activilies
determined by the BLM to be “reasonabdly foreseeable’; past and present conditions have been
considered as part of the existing environment (Chapter 2) and are reflected in the impas:
analysis in Chapter 3.

in evaluating potential cumulative impacts, it is imporiant 10 recognize that future actions will
be subject to site-specific environmental review by responsible agencies prior to implementation,

including recommendation and adoption of mitigation measures, if necessary.

4.2 Description of Interrelated Projec

Other projects in the area were examineZ to determine if their environmental impacts would be
interrelated with the impacts of the Mother Lode Project. Projects may be interrelated in various
ways. For example, projects which are constructed during the same time period may compete
for the same labor force. Adcilionally, socioeconomic effects on local services angd infrastructure
could be increased. Simultaneous construction or operation of projects could jointly add 1o the
degradation of air quality. Projects could also have cumulative impacts on surface resources
such as wildlife habitat. All potentially interrelated projects were reviewed {0 see if their location,
time schedule, employment levels, air emissions, water demancs, or surface disturbance would
contribute to cumulative impacts with the Mother Lode Project. The criteria for consideration as
an interrelated project incluced time schedule and location. The timeframe for the cumulative
impact assessment is mid-15€3 10 mid-1932, the schedule for construction and operation of the
Mother Lode Project. The geographic area extends from Springcale to the north, Death Valley
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National Monument to the west, the Bare Mountain area to the south, and the military reservaticn
to the east of the Mother Locde Project.

The projects consicered in the cumulative impact assessment 2re summarized teicw; the
project locations are shown in Figure 4-1.

4.2.1 Bullfrog Project Operation

Bond Gold Corpoeraticn is currently corstructing the Bullfrog Preject, a precious metals mining
and processing operaticn lccated approximately 3 miles west of Beatlty. Bend btegan
construction in the summer ¢cf 1588 and anticipates that the Bullfrcg Project will begin cperations
in July 1989; the cperations workforce is estimated at 328 peogle (Bcnd Gold 1S€S). Benc has
been granted water permits by the Nevaca State Engineer for the withcdrawal of up to 2.000
gpm of groundwater for project operations. Project disturbance will total appreximately 2,500
acres. The project life is projected to be 10 years.

4.2.2 ‘"Hypothetical* Mining Project

The recent increase in mining activity in the Beatty area incicates the potential for cumulative
environmental impacts. This judgement is tased on the ‘act that several mining ccmpanies are
involved in precicus metals exploration, although to date no companies have announced plans
to develop their claims. An evaluation of past and present miring notices to operate and an in.
depth analysis of available geologic cata has led 1o the conclusion that only one small locaticn
within the project area has the potential o be develcped into a mine within the foreseeable
(3-year) tuture. Therefore, BLM has hypothesized one mining project for the cumulative impact
analysis.

The project would be located near the historic Pioneer Mine, agproximately 8 miles north of
Bond Gold's Bullfrcg Project. Exploration has been ongoing in this area for a number of years,
and a mineral deposit has teen identified. The project would be an open-pit mining and heap
leach operation; all mining and processing activities would be similar in tyge 10 the Mother Lode
Project. Approximately 4,500 tons per cay (tpd) of ore would be mined. The prciject would
disturb approximately 100 acres of unpatented federal land. The project would employ
approximately 100 people during ccnstruction and 75 pecple during cperations. Estimated water
use would be approximately 400 acre-feet ¢f water per year at an average rate of 250 gpm.
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4.2.3 Yucca Mountain Nuclear Waste Repository

The U.S. Department of Energy is currently conducting studies to characterize the sutadility of
a site near Yucca Mountain as a disposal area for high-level radicactive waste. The main
aclivities projected to occur at Yucca Mountain from mid-1989 though mid-1932 are associated
with collection of geotechnica!, hydrologic, and environmenta!l data. Although an estimated 675
pe:ple are expected to be involved at the peak of these activities in Nye County, stuzies
conducted specifically for the proposes repository (PIC 19588) estimate tha! approximately 10
workers would reside in the Beatty area. The majority of the workforce currently lives in the Las
Vegas area and is expested to continue to commute 1o Yucca Mcuntain durng site
characierization. The Yucca Mountain site is located approximately 13 miles east of the Motner
Lode Project.

4.3 Cumuylative impacts

Environmental consequences of the proposed Mother Lode Project were evalualed in Chapter
3.0 for each resource topic, including air resources; geology, mineral resources, angd
paleoniology, water resources; soils;, vegeltanon; wilciife, lanc use and recreauon; cultural
resources; aesthetcs; socioeconomic; anc transportation. Of these resource categories, arr,
water, vegetation, wildlile, land use and recrealion, ang socsiceconomic are agpropriate for
cumulative impact assessment in conjunction with the Mcther Lode Project. Other resources,
including geology, soils, cultural resources, aesthetics, and transportation would not result in
unavoicable adverse imzacts that could be cumulatively imponiant and are not further evatuated
in this EA. Gegslogy, soils, visual, noise, and cultural resources impacts would be specific 10
each site and would nct be issues of cumulative concern. The relative locations of the
interrelated projects considered in this analys:s would preclude cumulative transporiation
impacts.

4.3.1 Air Resources
This section presents the resulls of the examination of the cumulative etiects of the potentially
interrelated projecis on air quality in the Beatty area. Impacts 1o air quality from the interrelated

mining projects would result primarily from particulate anc dust emicsions from the mining and
ore processing cperations at each inCividual facility. A small amount of gaseous air pollutants
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would be emitted frcm mining and construction eguipment, tut these emissions are nct
significant.

The cumulative impact analysis sgecifically considered the prcposed USNGS Mether Lece
Project as well as the Bullfrcg Prcject and the hypcthetical mine cevelcgpment cescribed abeve.
Air emissions from the proposed nuclear wasts repository site at Yucca Mcuntain should not be
significant during the expected duraticn of the Mother Loce Project. At this time, Yucca
Mountain will te in the cevelcpmental stage uncergcing site characterizaticn. Even thcugh there
will be some minor air emissicns from Crilling rigs and the like, such emissicns are primariy
gaseous pollutants, as cgeesed to the particulate released frem mining cperaticns. As such,
repository site characterizaticn will not add to the particulate burcens {rcm existing and progosed
mines near Beatly.

The cumulative air quality impact analysis ¢f pcint scurce emissicns ‘or the mining projects was
performed using the ERPA CCMPLEX | cispersion model. The mcceling analysis cescritec here
includes only emissicns from point sources such as crushers and ore hanc!ing and not fugitive
dust frorh mining operaticns. The emussions frcm each mine are comtined and treated as a
single pdint source. The mcdei was run Cr each mine separately as well as ‘cr the three mines
combined.

Both the éumulative and the incividual analysis show the highest arr quality imgacts to te in the
immediate vicinity ¢f each minie. In all three incividual analyses, the precicted maximum average
annual cd;ncentration and precicted maximum 24-hour ccncentration was within 1 kilocmeter cf
the mine.’

i
A comparison of the precicted maximum annual average anc maxmurm 24-hour average for
each mine moceled separately to the cumulative results venfies the cenclusion that maximum
values are nct significantly atlected by the cumulative impact ¢f the three projects. The precicted
cumulative maximum annual average was 10.01 micrograms per cubic meter (ug/m?) at the
Bullfrog mine, while the precicled maximum annual average at the same locaticn of the Bullfrcg
mine alcne was 9.99 ug/m°. This is a difference of 0.02 ug/m>, or less than 1 percent cf the
standard of 50 ug/m* for annual average PM-10 concentrations.
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Similarty, the predicted cumulative 24-hour maximum of 67.89 pg/m’ was located near the
Bullfrog mine. Modeled separately, the 24-hour maximum for the Bullfrog mine was 67.83
ug/m’, a diflerence of 0.06 ug/m’, less than 1 percent of the standard of 150 pg/m’ for 24.
hour maximum concentraticns.

The cumulative impacts on the Town of Beatty were also analyzed with the model. Again, the
maximum impacts predicted by the cumulative analysis were very clese to those predicted by
the analysis that included only the Bullfrog mine emissions, which is the closest of the three
mining operations to Bea'ty. The predicted cumulative annual average at the Beatty location was
0.75 ug/m’, while the value from the Bullirog mine alone was 0.72 pg/m®. This shows a
ditterence of 0.03 ug/m>, or less than 1 percent of the standard. The predicted annual average
at the Beatty location was 0.01 yg /m’ for both the Mother Lode mine and the hypothetical mine.
The prediclted cumulative 24-hour maximum concentration at the Beatty location was 3.53
ug/m’. The corresponding vaiue from the Bullfrog mine analysis was 3.47, showing that the
other area mines had a contribution of only 0.06 pg/m’.

Cumulative air quality impacts were also predicted for locations at Death Valley National
Monument. As with the other Iccations, no significant cumulative etiects were predicted. Annual
mean impacts at the Monument were almost negligible, ranging between 0.05 and 0.08 pg/m?
depending on locaticn. Maximum 24-hour impacts were aiso extremely small at 1.0 ug/m“ or
less. Impacts to the Monument were highest along the eastern boundary near the Bulifrog Mine.

In conclusion, the cumulative effect of the three projects on air quality in the Beatty area would
not be significant. The cumulative effect of the three mining projects on Death Valley National
Monument would not be significant for the same reasons. Air quality impacts occur only in the
immediate vicinity of area mines and are due aimost entirely to the impact of the local mine. In
addition, new mines would be required {0 control emissions 1o ensure compliance with federal
and state standards.

4.3.2 Water Resources

This section discusses cumulative impacts to water resources from potentially interrelated
projects including the Mother Lode Project, Bullfrog Project, a hypothetical mine, and the Yucca
Mountain nuclear waste repository. Potential impacts to the municipal water supply for the Town
of Beatty as a result of those operations are discussed in Section 4.3.5, Socioeconomics.
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4.3.2.1 Regional Hydrogeologic Framework

The cumulative impact cf existing and proposed projects on water rescurces is largely centrclled
by the project location with respect to the hydrogeoicgic framewcrk of the area. in general, tasin
and range structure dcrinates the occurrence of significant water rescurces in the vicinity cf
Beatty. Downthrown vaileys filied primarily with alluvial materials have been icentifiec as the
most significant sources cf grecundwater (Malmterg anc E2kin 12€2; Hydro-Search Inc. 1823).
These valleys incluce Qasis Valley, northern Amargcsa Valley, Crater Flat, anc Sarcctatus Flat.
Grouncdwater also occurs anc has been Ceveloped by wells in corsclicated velcanic anc
metasedimentary rocks in the various mountain ranges surrcuncing Beatly. Hcwever,
cevelcpment tc date of this resource has teen relatively mincr in ccmgariscn to the vailey fil
materials, due !0 factors including low permeaciiity (and resulling 'ow weil yields), high cost cf
drilling, depth to water, anc generally pccr access cr remgteness rcm place cf use.

Other rocks that constitute significant scurces of groundwater in the regicn incluce carbcnate
seguences that, cdue 0 seccncary permeatility and siratigraghic pesiticn, act as regieral
aquifers (Wircgrad and Thorcdarsen 1G7S). In general, these sequences where water-saluratec
cccur to the east anc southeast ¢f the Beatty area (See Appendix A fcr turther Ciscussion).

4.3.2.2 Groundwater Quantity

The Bullfrog Prcject (currently uncer constructicn), located appreximately 3 miles west of Beatty
and approximately 10 miles west of the Mother Lede Project, is expected to use about 2,000
galions per minute (gem) of water over the 10-year life ¢f the mine (BLM 1588). The Mcther Lode
Project is expected to use about 250 gem over the 3-year life cf the mire. The water permit
applications regquest 7-year permits with the expectaticn that the mine life may be exiended.

The Bullfrcg Prcject water supgly wells are prcducing water from alluvial material in the northern
Amargosa Cesert with a static elevation of approximately 3,250 'eet above sea level frcm
interbedded alluvial and volcanic materials in Crater Flat (Hydro-Search Inc. 198€). These water
sources are distinct and separate from each other. Hydraulic barriers exist that prevent direct
interaction of the water source (alluvial valley-fill material in Crater Flat) frcm the Mother Loce
Project with the water source (ailuvial material in Amargosa Cesert) of the Bullfrog Project (ELM
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1988; Hydro-Search Inc. 1982; Sharp 1989; Winograd and Thorcarson 1975; Blankennagel anc
Weir 1973; Malmberg and Eakin 1962). Bare Mountain itself acts as a relatively impermeable
block (Winograd and Thordarson 1575, Blankennage! and Weir 1973; Sharp 1989) to water
movement in a southwesterly direction from the Mother Lode Project.

The Bullfrog Project wells are located in the northern portion of the Amargosa Desen
groundwater system (Winograd and Thordarson 1975; Walker anag Eakin 1963), whereas the
proposed Mother Lode Project wells are located within the Qasis Valley /Fortymile Canyon
groundwater system (Blankennage! and Weir 1573; Winograd and Thordarson 1875). The Oasis
Valley/Fortymile Canyon groundwater system is indirectly connected to the Amargosa Desen
flow system through Oasis Valley and ultimately the Amargosa Narrows near Beatty and farther
south and west through southern Crater Flat and Fortymile Canyon (Winograd and Thordarson
1975; Blankennage! and Weir 1973; Malmberg and Eakin 1962). Because of the presence of the
relatively impermeable rocks within Bare Mountain, flow is deflected around the mouniain (see
Appendix A). The groundwater body potentially affected by the Mother Lode Project would be
in Crater Flat rather than Oasis Valley. No interrelation of potential groundwater resource impacts
is expected 10 occur between the Bullirog and the Mother Lode Projects because of the separate
nature of the basin fill aquifers being tapped by the two well fields.

In summary, Bond Gold's Bullfrog Project and the USNGS Mother Loce Project are not expected
to generate cumulative impacts to the groundwater resources in the area since their respeclive
water sources are not interrelated and their respective impacts are not considered significant in
themselves (Hydro-Search Inc, 1989; Sharp 1983). There is no interrelation between the two
projects with respect to groundwater because: 1) the hydrogeologic framework of the region
results in segregation of the alluvial aquifers being developed; 2) localized groundwater flow
direction precludes interrelation of the two distinct groundwater bodies; and 3) duration and
extent of their water requirements are limited.

The hypothetical mine considered in the cumulative analysis is Jocated on the northeast flank
of the Bullfrog Hills near the historic Pioneer Mine, to the riorth of Beatty and the Bullfrog Project.
The hypothetical mine is located approximately 10 miles northwest of the Mother Lode Project.
The hypothetical mine is assumed to be an open-pit heap leach operation similar in type and
scale 10 the Mother Lode Project. Estimated water use for the project is approximately 400 acre-
feet of water per year at an average rate of 250 gpm. Several assumptions were made in order

4-8



to conduct a cumuilative water resources impact assessment adcressing the activities of the
hypothetical mine:

1) The construction and operation of the hypcthetical mine anc the Mother Lode
Project are concurrent.

2 Groundwater for the hypothetical mine is cbtained from the ailuvial fill aquifer in
Sarcobatus Flat north and east of the mine site. This weuld apgear o te the mest
likely source of water in this locaticn accerding te Malmberg and Eakin (1562) anc
Blankennagel and Weir (1973).

3) The expected drawdown cone from the project, using the same ccnservative
approach as was used for the Mother Locde Project (e.g., no censiceration of
hydraulic barriers) is negligible at a S5-mile radius from a weli in T.10S R.45E
Section 28 after 7 years. Parameters used to prcject drawcown incluce:
transmissivity = 4,000 to 10,000 gpd per foet; specific yield = 0.10; and discharge
= 250 gem.

The water supplies for the Mcther Lode and hypcthetical mine projects are located in separate
groundwater flcw systems (Malmberg and Eakin 1962: Blankennagel and Werr 1973). The
Armargcsa River in Oasis Valley represents the western tcundary of the Oasis Valley/Fortymile
Canyon flow system in which grcuncwater is generally meving frem riorth to scuth. Greundwater
in Sarcobatus Flat flows north and west toward Death Valley (Malmberg and Eakin 1562).
Development of grouncwater resources from these two separate valley-fill aquifers would res it
in separate and distinct drawdown cones. The occurrence of volcanic rocks and relatively
impermeable metasedimentary rocks in the ranges separating these two areas and cirection cf
groundwater gradients between them preclude hydraulic interrelation of the two distinct
groundwater bodies.

It the groundwater crawdown cones of the two projects were to intersect, then cumulative
impacts from both projects operating together would be expected. Even if the hydrogeologic
boundaries were ignored, the drawdown cones from the hypothetical mine project and the
Mother Lode Project would not be expected to intersect since the prcjects are approximately 10
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miles apart, Hydrogeologic boundaries that are present, however, would prevent this scenano
from oceurring.

In summary, the hypothetical mine operation in conjunction with the Mother Lode Project would
not be expected to result in cumulative impacts with respect to groundwater in the area prnmarily
due to the separate flow systems and hydrogeologic boundaries thal exist in the area.
Furthermore, any operation to the north of the Mother Lode Project west of the Oasis Valley and
Bare Mountain would not be expected to have any cumulative impacts associated with the
Mother Lode Project because of the hydrogeologic boundaries present. This, couplied with the
relatively short duration of the amount of pumping involved with most mine projects and the iong
distances o sensitive areas, would indicate that cumulative efiects from currently known mining
operations and a specific hypothetical mine operation in the area are not anticipated.

Sensitive areas of interest and concern include the Ash Meadows springs and Devils Hole. As
discussed in Section 3.3, the Ash Meadows flow system boundary occurring to the west of
Devils Hole and along the line of the Ash Meadows springs essentially prevents hydraulic
communication from areas to the northwest and west of the flow system boundary where the
Mother Lode anc Bulllroy Prejects are located. As a result, no cumulative etfects would be
expected at the Ash Meadows springs or Devils Hole.

Cther areas of concern, namely local springs in Oasis Valley, the Tcwn of Beatty water supply,
and low discharge /nigh elevation springs within the Death Valley National Monument are not
expected to be impacted due to either the relationship of treir elevalion and/or distance from
the existing and propesed alluvial valley-fill aquifers utilized by the mines. Areas such as the
Amargosa Farm area (central Amargosa Desert) and high discharge springs near Park
Headquarters in Death Valley National Monument would aise not be expected 10 experience
eflects due to the long distances and amount of pumping involved with the existing and
proposed mines.

In the future, if a number of very large, long-term mine operations were 10 co-exist in the area,
it is possible that cumulative impacts could occur 10 the groundwater in the arca. This would
depend on the location of the mines, their source of water supply, and their operation schedules.
At the time specific projects are proposec, environmental analyses o! the impacts, both individual
and cumulative, would be conducted.
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The Yucca Meuntain preject is expected 19 use abcut 350 acre-feet of water per year over a 80-
year period (DOE 1986). According to impact analyses concucted !cr the Yucca Mcuntain
project, regional effects of withdrawing greundwater are expgected to te negligible (CCE 12€6).
Various tests conducted incicated that large amounts cf water csuld be withdrawn frcm teneath
Yucca Mountain with no appreciable etlect on the water level cf the aguifer (DCE 19€6). Water
for the Yucca Mountain project is being ottained from elevaticns ¢t 2,4C0 - 2,6C0 fee! atcve sea
level (DOE 19€€) frem wells (USGS cesignations J-12 and J-13) in Fortymile Wash aggroximately
13 miles to the east. USNGS is grepesing to develcp a water supgly for the Mcther Loce Prcject
at a higher elevation (agproximately 3,250 feet) and within a segarate ficw path in the QOasis
Valley/Fortymile Canyon flow system. (Hydro-Search Inc. 1589). No interrelaticn with resgect
to grouncwater resources is exgecied to occur tetween the Mother Lede Project and the Yucca
Mountain repository due to the amounts of water being pumped, the time frame ¢f the preposed
mining activity, the cistance between the two prejects, ancd their resgective !ccaticns within the
Oasis Valley/Fortyrmile Canyon ficw system.

4.3.2.3 Groundwater Quality. As ciscussed in Secticn 3.3, impac:s o greuncwater quality are
not expected to occur frem the Mcther Loce Preject. Cumulative impacts 10 greuncwater guality
are not anticipated from the Bullfrcg Project or the hypothetical mining prejest. Cesign ¢f mire
facilities are based on non-discharge concepts !9 mimimize gctential impac! (o the envircnment
and conserve water and reagents use in processing cre. Mcnitcring networks and gost-mining
reclamation work are also requirements of the permitting and mining grocess. Because of these
factors, impacts to groundwater cuality would nct e exgected.

4.3.2.4 Surface Water. Because of the arid nature of the climate in the area, and the lack c!
significant surface water resources, and assuming that crainage civersion channels, if required,
would be properly designed with erosion control measures, nc cumulative effects are expecied
from the potentially interrelated mining cperations o surface water resources in the area.

4.3.3 Vegetation and Wildlife
The pctentially interrelated prejects wculd be expected to directly impact the following numter

of acres: Mother Lode Project - 75, Bullfrog Project - 2,550, and the hypcthetical mining preject -
100, for a total of approximately 2,725 acres. The majonty of this cisturted acreage cn gublic
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lands would be reclaimec by the operators following the completion of project operations.
Therefore, there would be little long-term disturbance to vegetation or wildlife habitat on public
lands. Although there would likely be short-term impacts 10 one or more of the same plant
communities during the timeframes of these projects, this is not expected to be a significant
impact. The activities at Yucca Mountain are sufficiently distant from the Mother Lode Project
to preclude cumulative vegetation or wildlife impacts.

The Nevaca Department of Wildlife has stipulated that the Bullfrog and Mather Lode Projects be
constructed in a manner to mitigate potential impacts of cyanide-laden waters on waterfowil.
These same stipulations would apply 1o operation of new mining projects.

impacts to threatened or endangered plant and anima! species have been evaluated for the
Bulllrog Project anc the Mother Lode Project; mitigation measures have been implemented o
preclude significant impacts to threatened or encangered species. Site-specific studies for new
mine developments would be conducted prior to construction 10 determine potential impacts to
threatened or endangered species, and mitigaticn measures would be reguired.

4.3.4 lLand Use and Recreation

Impacts 1o 1and use and recreation would generally be site-specific rather than interrelated with
the Mother Lode Project. Most of the land in the area of the proposed projects has historically
been used for mining, dispersed recreation, open space, and cattle grazing. The proposed
projects would be consistent with these land uses. Approximately 2,725 acres, a majority of
which is unpatented federal land administered by the SLM, would be disturbed by the proposed
mining activities. The proposed projects would be consistent and compatible with existing land
use planning documents and regulations. The location of the proposed project facilities would
have no direct land use confiicts with the Town of Beatty or the Rhyolite townsite.

Outdoor recreational resources including dispersed recreation opportunities such as camping,
fishing, hunting, and ofi-road vehicle use would not be adversely atected by the proposed
projects because the existing use in these areas is relatively light, and the region has abundant
acreage of public open space lands available.
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The proposed mining projects are located in the 70,893-acre Razortack and the 538,357 acre
Montezuma Grazing Allotments. There is one lessee authcrized cn each allotment. The
combined grazing preferenice within toth allctments is 11,456 animal unit months (AUNMS)
(approximately 50 to S3 acres/AUM). Ccmbined mining activity frcm the grcpcesed prejects
would result in the loss cf forage for approximately 51 AUMS, less than 1 percent of the
combined grazing preference.

The proposed grojects would 1ave no impact cn the Gragevine Mcuntains WSA anc cnly
minimal impact cn wild horses and burrcs.

The distance of the Yucca Mountain nuclear waste repcsitcry rem the Mcther Lece Preject
would preciude cumulative land use and recreaticn imgas:s.

4.3.5 Socioeconomics

The cumulative sociceconemic impact assessment evaluates the pctential impacts asscciated
with the operaticns phase of Bonc¢ Geld's Bullireg Preject, the Mcther Lode Preject, a
hypothetical mining preject near the histonc Picneer Mire, and the site charactenzaticn prase
of the propcsecd nuclear waste repcsitory at Yucca Mcuntain, The purpcse ¢f this seclion s ¢
assess the extent to which these projects could afect: 1) pcpulaticn and empicyment growth,
2) schocl enrollment, 3) housing, 4) sublic services and facilities, and 5) fiscal conditions in the
area. The projecticns assoc:ated with the sociceconomic cumulative analysis represent a
general range of potential impacts which could be experienced with develcpment of the
interrelated prcjects. The figures are nct intended o reflect specific numeric precictions.

It is likely that both Beatly and Amargesa Vailey would exgerience sutsiantial grewth cue to the
combined affects of mining development and the Yucca Mounta:n repository site characterization
studies. Therefore, it is necessary to analyze both the Seatty anc Amargosa Valley areas fcr the
cumulative impact assessment. The level of growth in Amargosa Valley wculd depend
somewhat on the individual housing preference cf the workicrce 'or a mcere rural ccuntry setting
as opposed to living in Beatty. The limited availatiiity ¢f hcusing in Beatty may also cause
people to look at housing pessibilities in Amargosa Valley. Amargesa Valley is therefore included
in the cumulative assessment. The only services srovided in Amargesa Valley are sheritf and
fire protection, a smail ccmmunity center, a library, a senrior center, 2 swimming pool and park,
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and the Amargosa Valley elementary school The Amargosa Valley health clinic was closec in
1988 by the Central Nevada Rural Health Consortium due to light caselcacs.

The Beatty and Amargosa Valley area has experienced substantial growth from the construction
phase of the Bullfrog Project. Peak direct employment during March was estimaled at 685
workers for the project (3ond Goid 1983). The construction worktorce is currently declining with
operations scheduled 1o begin in June 1983. It is assumed that the current estimated area-
wide population of approximately 2,600 ang associated demancs for housing, public services,
facilities, and schools represent the existing baseline condition (May 1989). However, this
condition will change as the operations phase of the Bullfrog Project begins. The primarily
single-status construction worktorce will be replaced by families with children. It is anticipated
that changes in public service demands will occur as a more permanent workforce locates in the
area.

Other factors contributing to baseline grovih in the Beatly and Amargosa Valley area are
associated with retirees, travel, and tourist-related activity. Death Valley National Monument and
the mild Nevaca winter climate promotes visits 10 the area throughout the year but especially
between Oclober and May. Baseline growth has primarily been associatec with the tourist trade
and military prior to the resurgence in mining activily 4 years ago.

Table 4-1 illustrates growth projections for the Beatty and Amargosa Valley area associated with
the operations phase of the Bulltrog Project, the Mother Lode Project, a hypothetical mine, and
the Yucca Mountain nuclear waste repository site characterization studies. Average annual
employment on the table represents direct labor employment for each project. Local (resident)
and non-local (immigrant) labor are estimated for each project. In addition, secondary (indirect)
employment is estimated using a 1.2 multiplier. Secondary employment represents jobs created
due to direct labor service demands. One direct job creates 0.2 indirect jobs using the 1.2
multiplier.

Table 4-1 also estimates new households {from the immigration of non-local direct and indirect
workers. During operations, a larger percentage of married households with school-age children
are anticipated to locate in the area than during the construction phase. It is assumed that single
households represent 25 percent of the worklorce; married households represent 75 percent.
New population is estimated based on the number of new hzuseholds in the area. Single
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GROVTN PROJECTIONS
ENPLOYNENT, POPULATION, HOUSING, AND SCNOCL-AGE CHILIREN
OPERATICNS PHASE

TABLE 4.1

Average Aot Local Non-Local Total Local Non-Local foul’ Total New
Erployment Direct Direct Direct Indirect Indirect Indirect Employment
New E:pl al
Mine €1 (Bond) 328 16 312 328 43 19 82 390
nine #2 (USNGS) %3 2 .8 50 7 3 10 460
Mine &3 I ] 4 4! e 10 4 1% 89
Yucca Mountain 18 1 17 18 3 2 1 21
Non-Local Non-Local
Direct Indirect Total
New VWorkers
Mine 81 (Sond) 312 19 n
Mine 82 (USNGS) 48 3 g1
Hine &3 4| 4 o)
Yucca Mountain 17 1 18
New Ngg!‘hgsgia
i 21
Single 78 6 84
Married (% Vorker) 234 3 237
Married (2 vorker) 0 S b]
Total New HM 112 14 326
wine 3 SN
Single 12 1 13
Married (1 wWorker) 36 0 36
Married (2 Worker) 0 1 1
Total New WM 48 2 s0
min o het i
Single 18 1 19
Married (1 Worker) 53 1 $4
Married (2 Worker) 0 1 1
Total New MM 14! 3 74
Yycog M im
single 3 1 H
Married (1 Worker) 13 0 13
Married (2 worker) 0 0 0
Total MNew MM 1?7 1 18
Tatal 468
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TABLE &-1 (CONTINUED)

Beatty Amargose Valley Total
Nev Household Al jon’
Nine #1 (Bord) 293 33 326
Mine #2 (USNGS) &0 10 50
Mine #3 (Mypothetical) $9 18 7%
ruces Mountain 8 10 18
New P ton®
Ning #1 (8o
Single MM 67 1?7
Married MK 76 pI-Ld
Total 763 184 929
ni N
Single KN 10 3
Married N o3 H{)
Total 143 29 142
M o hee i
Singie WM 19 3
Married MM 155 39
Total 170 42 212
YUzsp Mountgin
Single M e 2
narried WM ral u
Total 23 28 $1
¥ hool Childread
wirne 81 fBond)
Secondary 65 7
Primary 2 P44
Total 32 34 362
M 1]
Seconcary 9 b
Primary b+ b4
Total &4 1 b3
i L] Mot
Seconcary 13 3
Primary 3 hLY
Total (-} 1?7 a3
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TABLE 4-1 (COnTINUED)

Bestty Amargosa Yalley Total
Yucca Mountain
Secondary 2 2
Primacy I ?
Total 9 1" 20

Motes:
e operations v ‘orce {s sssumed to De 5 percent locstl end 95 parcent {mmigrents.

2tnd{roct operations employment {3 calculsted using sn operations employment multiplier of 1.2 (PIC 1988). [t is sssumed that
70 percent of the indirect labor force are second persons {n the direct Labor households,

e operations work force i3 composed of 79 percent single workers ond 73 percent married workers.

‘It is assumed that 90 percent of the Sornd operstions workforce would live in Beatty, 10 percent in Amargoss valley. Ouring
oparations, It {s sssumed that 80 percent of the mew USNGS snd hypathetical mine emplovees would Live in the 3estty ares, 20
percent in Amergosa Valley. Of the Yucca Mountain workforce projected to Live in the Beatty/Amarjosa valley ares, it fs
sssumed that 45 percent of the workers would live in featty and 5% percent in Amargoss valley (PIC 1988).

’Pooullt(on estimates are based on | person per household for single households snd 3.5 persons per housenold for married
households (Dobra, Meveda Department of Rinerals, Ceceroer 1687).

‘School-nc children are estimated at 1.5 per married household., Eight percent of school-age children are primary students, 20
parcent secondary stucents.

7Totnls on tables may not add UD due to rounding errors,

$he estimeted Sond Gold operations employment figure of 328 was documented by Jack Singham, Marcn 29, 1989,

4-17



households are assumad 1o have 1 person per household; married households are assumed
to have 3.5 persons in the household.

An estimated 1.5 school-age children are projected for each new marned household. Of the total
new school children, 80 percent are estimated 10 be primary students, 20 percent are secongary
students. The footnotes following the tables give more detail on cumulative assessment
assumptions.

Table 4-2 summarizes projected cumulative impacts for 1689 through 1982. The baseline
population includes both Beatty and Amargosa Valley. The assumptions for the growth
projections associated with the interrelated projects are clarified as footnotes to the tables.

4.3.5.1 Population. The population for the Beatty and Amargosa Valley area, including the
construction population associated with Bond Gold, is estimated at approximately 2,600 people
(May 1989). This population represents an increase of approximately S3 percent compared 10
the 1988 area population prior to the Bullfrog Project. !t appears that as the Bond Gold
construction phase ends and the operations phase begins, the more temporary construction
workiorce, which is primarily single status individuals, will be replaced by a higher percentage
of permanent population with families. It is estimated that the population level will remain
approximately the same during Bond's operations (10 years).

According to the USNGS project schedule, the Mother Lode Project construction and operations
would be ongoing with the beginning of the Bullfrog Project operations. It is also assumed that
the hypothetical mine would follow a similar schedule 10 the Mother Lode Project. During project
construction, the Mother Lode Project is projected to increase the baseline population of 2,600
by 7 percent (193 people); the hypothetica! mine would increase the local population by ancther
10 percent (258 peopie) during peak construction.

The operations phases of both the Mother Lode Project and the hypothetical mine are estimated
to result in slightly lower population growth than during construction. Assuming baseline
population is represented by the operations phase of the Bullfrog Project at 2,665 people area
wide, the operations phase of the Mother Lode Project would increase that level by
approximately 5 percent (142 people), and the hypothetical mine would add an additional
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TABLE 4-2

ESTIMATED CUMULATIVE SOCICECTNOMIC [MPACTS
EMPLOYMENT, POPULATICN, NQUSENOLOS, AND SCHOOL AGE CMILDREN
SEATTY AND AMARGCSA VALLEY

1989+ 1992
1989 1990 1991 1992

Saseline'

Empl oyment ™3 807 816 823

Population 1736 1769 1791 1807

Nouseholds nr res nr 747

Schoal Age Chitldren 283 87 290 293
Sord Gold

Employment 3190 3%0 390 390

Pooulation 929 929 929 929

Households 328 32¢ 328 329

School Age Children 342 3682 382 382
Seseline with Sond Cold?

Employment 1143 1197 1206 1213

Population 2643 2698 2720 736

Nousehol 38 1062 1083 1062 1072

School Age Chitdren 648 649 652 8%%
USNGS

Emol oyment 60 &0 ] 63

Pooulation 142 162 142 142

Nouseholds $0 $0 s0 b 1]

School Age Children b} $S $S b}
Baseline with usnes?

Employment 1262 1287 1264 1273

Population 2807 2849 2882 2878

Nouseholds 1092 1102 1112 1122

$chool Age Children 701 704 7c8 710
Nypothetical Mine

Erployment 89 89 89 89

Population 212 212 212 242

Nouseholds 1 (3 74 76 74

School Age Children a3 a3 83 a3
Saseline with usugs ond
Nypothetical Mine

gmol oyment 1332 1346 13¢% 1342

Population 3019 3082 307 3090

Nousenolds 1168 “r 186 1196

School Age Children 783 r87 790 73
Other (Yucca Mountain)

Erployment 0 21 21 21

Population 0 $1 b3} 51

Mouseholds 0 18 18 18

Schoal Age Children 0 20 20 20
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TABLE &+2 (CONTINUED)

1989 1990 1991 1992

;ﬂll!“’! ALl Prgin“?
Erployment 1332 1367 1376 1384
Popuulation 3019 3103 3128 314
Nouseholds 1164 1104 1204 1214
School Age Children e 807 810 813

Notes:

1

Beseline Information was derived from Planning Information Corp. (1988), socioeconamic
projections for Phase 11, Wuclear Vaste Repository Office. Baseline population (s
ettimeted to incrense oue to tourist and traveler trade. Nining-related incresses are
excluded from these projections. Baseline erployment estimates ore extrapolated from
19088 uye County Special Census data; Beatty Doseline employment represents $) percent
of total populstion, Amargoss Valley baseline amployment represents 38 percent of
totel population.

These totals include existing conditions in Beatty in 1988, anticipated growth without

the interrelated projects, plus direct and indirect growth associsted with Bond,
USNGS, the Mypothetical mine, arnd Yuccs Mountain,
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8 percent (212 people) to the population (Tatle 4-2). Therefcre, curing the latter half ct 1989,
the estimated pcpulation in the Beatty and Amargosa Valley area would be 3,019. This is
approximétely 74 percent higher than the population estimated for early 1988 (prior to Bond's
construction phase). This increase in population would be consicered a major cumulative eflect.

In addition to the growth in mining in the area, the site characterization phase of the Yucca
Mountain nuclear waste repository is anticipated to begin in 1989. Although this initial phase of
the project is expected to employ a peak worklorce of 675 in Nye County, it is prcjected that
only 18 emgloyees would likely locate in the Beatty and Amargcesa Valley area curing this phase
of development (PIC 1588). Therefcre, the incremental increase in pogulation in 1590 s
estimated to be less than 1 percent.

4.3.5.2 Economy. The principal cumulative economic eflects would be an increase in mining
and construction emgployment. Direct and incirect employment from the interrelated projects
would increase total employment in Nye County (Tatle 2-11) by approximately S percent and
in the Beatty and Amargosa Valley area by 71 percent (Table 4-2). The USNGS direct and
indirect impact would represent less than a 1 percent increase in overall Nye County
employment and Beallty and Amargosa Valley employment estimates pricr 0 2cnd’s
constructicn phase. Most of the interrelated prcject employment increase would occur in the
mining sector (a 39 percent increase in the 1987 mining sector employment estimate ¢f 1,167).
The remaining 107 direct and indirect jobs would be spread throughout the Gther empioyment
sectors. Cumulative activity would affect increases in business activity, new business fcrmaticn,
real estate development, and a subsequent increase in local property and sales taxes.

4.3.5.3 Fiscal Effects. The rapid growth associated with mining activities would require that
local government increase spending prior to the tax tase being in clace to pay for the increases
in service and lacility expansions. Each of the interrelated projects described would generate
property, sales, and use taxes in the area through direct development activity as well as incuced
growth in residential development and the services and trade sectors. In additicn, the three
mines would generate acditional net proceeds taxes which wculd go into the Nye County
general fund. Net proceeds would also accrue to Beatty from the Bullfrog Project since it is
within the Town of Beatty taxing district. Direct tax estimates for the mines are shown on Table
4.3.
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TABLE &-3

ESTIMATED INCREMENTAL TAX REVENUES

CQPULATIVE ANALYSIS

(THOUSANDS OF 8)

ESTIMATED ESTIMATED ESTIMATED
1988 LAGSED 1089 LAGGED 1990 LAGGES
EXPEND] TURES TAX EXPENDITURES TAX EXPENDITURES TAX
1Y X
CONSTRUCTION/
OPERATIONS
Sond Gold £90,900 1548 331,600 3N
USNGS $%,0%0 131 $400 | 7
Nypothetical $5,0%0 131 34600 $4
MNine —_— — —_— -
TOTAL
EXPENDI TURE $90,900 $548 $41,700 3373 81,200 8
OPERAT I ONS
Sond Gold $9,000 36
USNCS $700 33,900 332
Mypothetical 33,900 $32
TOTAL $90,900 $548 342,400 37 318,000 178
EXPEND I TURE
AVERAGE ANNUAL
NET PROCEEDS TAX
Sond Gold $1,184
USNGS $180
Mypothetical Mine $180
A AND TAX
Bond Gold 31,600
USNCS 330
Mypothetical Mime £30
NCREMENTAL PROPERTY 1 3548 3373 33,282

PR A A AN

ysk Tax

MOTE: IMPROVEMENTS AND EQUIPMENT NAVE NCT QEEN DEPRECIATED.
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Cf the interrelated prejects, only the Bulllreg Prcject is located within the Town of Beatly
boundaries. None of the develogments are within the Town of Amargcsa Vailey taxing cistnct.
However, due to the revenue cap impcsed by State legislation, Beatly dces not have a pregerty
tax rate this year. All revenues for the Town of Beatty's cperations will come frcm sales tax
proceeds distributed by the State. Expansicn of town facilities and sarvices will te cepencent
on sales tax revenues and progortional contributicns from intergovernmental State of Nevacda
and Nye County tax proceeds. It is likely that the cosis asscciated with service expansion will
be higher than revenues generatec through the interrelated groject activities cue 1o the current
tax structure imposed by the Nevaca legisiature.

The public services and faciities in Beatty and Amargcsa Valley have hisicrically been at a low
level of service delivery. In the past, services have been Celivered at a level lower than the
national average, but the !evel has been acceptable due to the sicw rate cf growth in Beatty and
the Amargosa Valley. Service previced by the Beatty town government incluce a town council,
community center, library, and public fire pretection and amtularce. Amarjosa Valley town
government provices a town council, ccmmunity center, litrary, -2 crotectcn and ambulance
service, swimming peol, park, and senior center. The Nye County gcvernment provides the
following services tc Beatty and Amargcesa Valley: putiic safety, highway and rcac maintenance,
social services, jucicial, health services, public works, and county general government
acministration. Special districts provice parks and recreation, water, anc sewer services 10
Beatty and schocl services to the area.

Where pcessible, services and facilities are provided by volunteers rather than paid statf, anc
most systems anticipa'te relatively constant or slowly increasing levels cf service. As pcpulation
increases, decisicns on exiensicns of services and facilities tend to lag growth; as population
declines, the need for services lencs t¢ be evaluated at iower rather than higher leveis of service,
and services tend o be cut commersurately. In general, a number of Beatty and Amargosa
Valley putlic service systems are cperating close 1o cagac:ty. Expansion cf these systems woulc
reguire consicerable capial outlays.

In comparing four states’ local government exgenditures, ser capita expenditures in Nevaca lag

behind Wyoming and Colcrado and are slightly higher than Montana expencitures per capita.
Table 4-4 shows these per capita expencitures for the four states.
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LOCAL COVERMMENT PER CAPITA EXPEMOITURES
NEVADA, WYOMING, MONTANA, AXD COLORADO

TABLE 4-4

1984- 1987

Neveds Wyoming Mont ane Colorasdo

Tota! Experdditures $364 3553 2328 s377
Direct expenditures b ¥13 410 288 604
Highway expenditures 37 65 30 63
Police Protection 37 &1 27 78
Fire Protection & s 13 35
GCeneral Goverrment 12 13 é 17

Financial Acministration

Source:

U.S. Buresu of Census

1988
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it tuture population projections are achieved, substantial invesiment in the areas cf law
enforcement, water and sewer facilities, fire and amtulance services, mecical services, and
educaticn would be required 0 meet increasing cemands in Beatty. Amargcsa Vailey residerts
use many of the public services previded in Beatty such as the ciinic, count (jucicial), anc high
schocl. However, new populaiinnin the » margosa Valley area weuld alsc increase putlic service
demands and require some additioi"al ¢ serating funds for capital equipment ard perscnnel.
These funds will ccme primarily frcm ¢4 valorem taxes cn exising and new ccmmerc:al anc
resicential Ceveicgment, sales taxes, and ctrher inlergovernmental revences.

The financial requirerents needed to meet these cemancs wculd cecme frem intergcvernmental
revenues which woulc iag behind demands fcr services, and rom voluntary funcing or acvance
financing by the cperating companies. The overall fiscal impacts ‘cr the Town of Beally anc
Amargosa Valley are likely (¢ be adverse cver the life of the mines. The fiscal :mpacts to Nye
County government and the Nye County School Cistrict frem the interrelated prejects weuld
likely result in a short-lerm shortiall, and a lcng-term tenefit.

4.3.5.4 Housing. Durnng the mine constructicn phase cf the Bulllfrcg Preject, hcusing has
proven to te the major imgact asscciale d with pegulaticn growth in the area. Hcusing demands
in the latier hal! of 1989 wouic Se even greater cue to cumulative preject activity. The heusing
projections for the cumulative analysis are illustraied in Tatle 4-2 (Housenclds). The cumulative
projecticn !cr all projects incicates a !otal ¢! approumately 870 hcusenclds by 19S2; th:s
compares to the existing level of agpreximately 320 househclics.

During the ccnstructicn pericd of the Bullfrog Project, temgorary housi'g such as RV parks,
motels, and the mancamp have proviced housing fcr a large percenta je of the censtruction
workforce. These accommocations would also be available during the constructicn phases cf
the USNGS mine and the hypothetical mine. However, overlapping ¢ the construction and
operations workicrces would exacerbate the lemporary housing problem, displacing tourists
traveling through the area, and would require acciticnal housirg to meet !ctal hcusing cemanc.

During mine operations, the demand for housing would be greater due to the permanent nature
of the workiorce and larger percentage of married househcids. The prcjecticn for permanent
housing in late 1989 with the three mines operating ‘s 83 percent higher than the 19€8 baseline
housing estimate prior to Ecnd Geld's censtructicn impacts and 2 percent higher than the
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existing housing demand with the Bond construction werkforce in the area. Of this tctal, the
USNGS impact would represent a 7 percent increase in the 1988 baseline housing esiimate ang
a 5 percent increase over the Bonc Gold baseline housing estimate. Again, housing demands
would be ditferent during the mine operations phases; more permanent types of single-tamily,
apartment, and mobile homes units would required 1o meet the anuc:patec demanc by
operations workers. Currently, this type and number of housing units is not avaiiadle in the
Beatty or Amargosa Valiey area

Various Beatty landowners are considering the develcpment of acgiional mobile home units;,
however, financing anc commitmen! to prcject development appear to represent major
constraints. These constraints sugges! that mine deveicpers would neec to take an active rcie
in assuring the provision of adequate housing for both their consiructon and operations
worklorces. USNGS has indicated they would provice housing fcr therr operations workiorce
in a trailer park in Bea'ty. 31d Bond plans to provice approximately 50 housing unils for therr
operation workforce. Housing is considered a major cumulative imgact

4.3.5.5 Public Services and Facilities. Only minor changes have occurted in the provision o!
public services and {aciliies since Bong Gold started construction in the summer of 1988, The
changes include: 1) Addition of tvwo exam rocms and a full-time otfice assistant at the Beatty
clinic. The chnic is heping tc ire 1-2 full-time physician's assistants. 2) Bonc has driileC one
new water well which produces approximately 200 gem of gooa guality water. A second wel!
has been drilied, anc USNGS 1s installing 1 mile of pipeline 10 cperate the well. 3) Bond has
provided two modular buildings 12 provide four new classrooms for the Beatly school. The units
will be available starting in the fall of 1983. Based on a current population of approximately
2,500 in the area, population in the area has nearly doubled with no corresponding
improvements in public services. As the population continues 12 increase with the potential
addition of two new mines, the service levels of most of the public services provided by the
county and town governments would fall well below minimum accepiadie service levels. To
serve an addiional population of 1,049 in Beatly and 285 in Amargosa Vaiiey in 1992, the
following public services and facilities would be reguireg:
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1)

2)

Law_Enforcement - beth space and staffing levels need to te increased (G.
Sullivan 1589):

Reatty

2 patrol officers

2 patrol cars

Adcditional space preferably to utilize the entire existing building (1,870
square feet), by relocating the justice court

10 beds in the holding facility

- 1 dispatcher

Amarggsa Val'ey - Third ceputy
- 1 patrol car
- Third dispatcher
- Space is adequate at the existing facility except for the need for a
temporary holding cell.

ire Protaction and Ambulan aryi

Beatty - Beatty Volunteer Fire Department (B. Sullivan 19892)

Fire

- if develcpment accurs south of town, a new substation is recommendec
- 1,000-galion pumper, /tanker
- 10 to 15 volunteer firemen

Ambulance

- 1 ambulance
- 10 EMT Volunteers
- More fire hycrants in Beatty

Amargosa Valley - Amargosa Valley Volunteer Fire Cepartment (Bright 1SE€S;
Copeland 1989)

Fire

- 1 quick response unit
- Service tanker

- 2,000 gallon pumper
- 7 volunteer firemen
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3)

4)

S)

Ambulance

- Amargosa Valley Volunteer Fire Dept.
- 3rd ambulance
- 7 volunteer EMTs

Judicial System (8. Sullivan 1989)

- New facility including larger courtroom, holding cell, jury room, office for defense
council, office for district attorney, judges chamber, reception area, restrooms
- 1 clerk or cierical assistant

Medical Care (Obermiller 1989)

- One or two physicians assistants (PAs), with 2 new PAs, could re-open
Amargnsa Valley Clinic
- Existing facilities at Beatty and Amargosa Valley are adequate

Schools
Beatty (Metlor 1889a)

- 6 modular units in addition 1o the 2 modular units which will be added in the
1989-1990 school year (16 classrooms)
- Additional playground/activity space
- Staff - 11 elementary school teachers
- 2 secondary teachers
1 counselor
2 special education teachers
- 1 remedial teacher
1 to 1.5 full-time office help
Additional lunchroom capacity

Amargosa Valley (O'Brien 1989)

- f 2 new classrooms and other school improvements are implemented in the
1989-1990 school year, Amargosa Valley would not need any new modular units.
There may be some classrooms above optimum capacity

- 2 teachers

- 1/2 time counselor position
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6) Water and sewer system - at the present time, the new sewer infiltraticn system
is not yet operaticnal. The district manager anticipates that the sysiem should te
operational by June 1989. A! that time, the sewer system will aceguately
accommcdate the cumulative population increase.

Currently, the present water sugply is adequate to meet the needs of the
population. During the winter months, the demand !or water is sutstantially lower
than during the three summer menths. Once the second well is cgeraticral,
Beatty's supply of gcod quality water will te approximately 480 gpm. The average
demand for water is estimated at approximately 0.5 gpm per househcld.
Assuming that there are an estimated 817 househoids in Beatty in 1892, the
average cemand f{or water would be 4C8.5 gpm, which woulc be satisfied by the
current gocd quality water supply. However, during the summer months (June
through August), demand for water can run as high as 4 gpm per household. In
this case, with 817 households, peak demand wcul run at 3,268 gem. Even if
the supply of good quality water (480 gpm) and high flucride content water (320
gpm) were comtired, the peak demand for water would not be met. Water
conservation measures ‘wculd have to be implemented or a new sugply of water
found to meet peak consumption demand. These estimates co not acecunt for
increased c¢emanc {rom new businesses.

These putlic service and ‘acility concerns are considered majcr impacts frcm a cumulative
standpoint.
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5.0 CONSULTATION AND COORDINATION

This Environmental Assessment (EA) was prepared by a Bureau of Land Management (SLM)
interdisciplinary team with assistance from £NSR Consulling and Engineering (formerly ERT)
of Alameda, California. Table 5-1 provides a list of the preparers and the qualifications anc
responsibilities of each in the preparation of the EA.

5.1 Puybli¢ Involvement

The EA for the Mother Lode Project was prepared to BLM standards. The BLM, as the lead
agency, implemented public and interagency consultation and coordination throughout the
development of the EA.

Prior 1o development of the Dra® EA, BLM completed a forma! public scoping process. This
process included: news releass~ regarding the proposed prcject and the EA process,
mailing of scoping document. . agencies, organizations, and individuals; a pubdlic scoping
meeting in Bealtly, and meetings with many local, stale, and federal agencies.

The public involvement process contributed significantly 1o the develcpment of the EA by
providing information 1o the EA team and by focusing the analysis on specific issues of
concern to commenters. Issues raised during the scoping process are summarized below by
environmental discipline.

Water Resources

e Short- ancd iong-term impacts of withdrawal on local and regional grouncwater
and on federally protected resources.

o Effects of aquiler drawdown on Devils Hole annex o! Death Valley National
Monument and Ash Meadows National Wildlife Refuge.

e« Contamination of grouncwater and surtace water resources from cyanide pond
leakage.

o Surlace water impacts from increased sediment loading.
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TABLE 5-1

LIST OF PREPARERS

fduxcation/Experience

respors ibitity

Sureau of Land Management

Theodore J. Angle
Areo Menager

Victor Ross
Technical Specialist

Roger Oyler
Technicat Specialist

tee Grover
Technical Specialist

Nargaret Vaski
technical Speciatist

Thomes Pogacnic
Technical Specislist

ENSR Consulting end
gv_'gmeerim

vaterie Randall
Project Manager/EA
nanager

nowsrd Gebhart
Discript ine Manager

James Myenhasi s
fechnical Specislist

8. S. Vitdlife Nensgement
18 vears Professionel Experience

8. S. (tining Engineering)
10 Years Professionsl Eaperience

8. S. (Agricultural Penge Management)
14 Years Professiorel Experience

8. S. (vildlife)
36 Years Professionst Eaperience

8. A. (Anthropology)
6 Years Professionsi Experience

8. 5. (vildtife Banagement)
N, S. (Rsnge Manegement)
7 VYears Protessionsl Experience

B. A. (Urben Studies)
11 Years Professional Experience

M. S. (Meteorology)
8. S. (Professional Meteorology)
11 Years Professional Experience

M. A. (Commmications Theory)

M. S. Candidate (Soil Science)

8. A. (Mistory, Psychology, Spcech)
12 Years Professionst Eaperience

Responsible Of ficiat, Quatity Review
Project Mensger for BLN, Ninerals Resources
fRange and VWilderness

vildiife, Ihreatened snd Endengered Species,
Visual Resources, Recreation

Culturs! fResources

Vitderness, VWild Norses

EA Manager, Agency Lisison, Culturatl
Resources Coordination, Ouelity Review

AIr Resources Discipline Manager

Soits, Reclamation



€S

TABLE 5-1 (CONTIMXD)

N ame Educat larvExper lence

Resporsibility

ENSR Consulting end
Engineering (continued)

Phitlip Nackney 8. S. (Boteny) .
Tecnicel Specislist 10 Years Profestional Eaperience
Serrhard Strom H.C.R.P. (City ond Regional Plarmning)
Technicel Speclalist 5. S. (Urben Plaming)
16 Years Professional Experlence
Jernifer Kathol 8. S. (Metursl Resource Economics)
Technicel Speciallist 11 Years Professionsl Experience
Jomes Beck 8. S. (Mining Engineering)
nining Engincer 12 Years Professicnel Enperience
Susen Hlogg Morehouse N, S. (Mydrology/Physicel Geology)
Technicel Specistist 8. S. (Mydrology/Physical Geography)
13 Years Professionsl Experience
Vitliom Thelsen N. S. (Recrestion Resources)
Technical Specialist 9. S. (Natural Resources)

7 Yeors Professional Experlence
nelcolm Cander n. S. (Geology)
fechnicat Specialist 8. A. (Geology and Journalisw)
7 Years Professional Experience

Intermountain Research

Chortes 0. leler R. A. (Anthropology)
Archseologist 8. A. (Anthropology)
1S Years Professional Experience

Vegetation, Wildtife

Visusl Resources, Noise, Transportation

Soc foeconomics

tngineering Coordination

Uater Resources

Land Use and Recreation, EA Coordinetion

Geology snd Mineral Resources

Cultural Resources



Cultural Resources

o Disturbance of cuitural resources in the prcject area.

o Cisturbance of paleontologic resources, if present in the project area.
Air Quality

e Air guality impacts 10 the lccal area and to Death Valley National Monument.
Visual Resources

o Effect on local scenic values of putlic land.

o Impacts of prcject night lighting on night sky viewing within Ceath Vailey National
Monument.

Socioeconomics and Land Use
o Positive economic effects on Beatty and the State of Nevada.
o« EHecis on current capacity of Beatty's water supply.
e Effect on community services for the Town of Beatly, inclucing schcols, mecdical
facilities, fire and police protection, solid waste disposal, sewage cispcesal, library,

and recrea‘.onal facilities.

e Increased demang fcr housing in the Beatty area curing project censiructicn and
operation.

o Conflicts with existing and future land uses in the prcject area.

o Salety risk cf accidental release of hazardous matenalis.

Biologica!l Resources
o Implementation of reclamation pian in compliance with BLM stancarcs.
¢ Fencing of project site to exclude terrestrial wilclife.

s Effectiveness of preposed mitigation measures.

NEPA Process
o Thorough evaluation of alternatives.

o Cumulative impac! analysis.
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5.2 Llst ot Agencies and Qrganizations Consylted

Various federal, state, and other agencies were consulted during preparation of the EA. The
tollowing agencies, groups, and individuals, several of which have provided input, will receive
copies of the Draft EA.

Federal

U.S. Department of Agriculture
Soil Conservation Service
U.S. Department of Energy
U.S. Depariment of the Interior
Bureau of Land Management
Nevada State Office
Batlle Mountain District Office
Tonopah Resource Area Office (Batlle Mountain District)
Stateline Resource Area Office (Las Vegas District)
Fish and Wildlife Service, Reno
National Park Service
Death Valiey National Monument
Mining and Minerals Branch, Denver
Pacific Southwest Region
U.S. Environmenta! Protection Agency
U.S. Geological Survey
U.S. House of Representatives
Barbara Vucanovich
James Bilbray
U.S. Senate
Harry Reid
Richard Bryan

State of Nevada

Department of Conservation and Natura! Resources
Division of Environimental Protection
Division of Historic Preservation and Archeology

Department of Human Resources

Department of Minerals

Department of Transponriation

Department of Wildlife

Governor Robert Miller

Nevada State Clearinghouse

University of Nevada, Reno
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City and County

Nye County
Cooperative Extension Service
Administrator
Assessor
Board of Commissioners
Pianning Department
School District
Sheriff's Deparir~ent
Public Works

Beatty
Beatty Chamber of Commerce
Beatty Town Advisory Council
Beatty Water and Sanitation District
Beatty Clinic
Beatty Library

Private Organizations

Audubon Desert Task Force

Battle Mountain Gold Co.

Bond Gold Corp.

California Desert Protection League
Citizen Alert

Colbin Cattle Company
Cooperative Extension Service
Cordex Exploration

Crowell Fluorspar Mine

Death Valley Gateway Gazette
Desert Survivors

Echo Bay Exploration

GEXA Gold Corp.

Gold Bar Mine

N. A. Degerstom, inc.

Nevada Miners and Prospectors Assoc.
Nevada Mining Assoc.

Nevada Outdoor Recreation Assoc.
Nevada Prospectors Assoc.
Pahrump Valley Times

Red Rock Audubon

Round Mountain Gold Corp.

Saga Exploration

Sierra Club, Toiyabe Chapter

The Wilderness Society

U. S. Nevada Goid Search

U. S. Precious Metals

$-6

individuals

George Barnes

Dick Carver

John and Matt Clogsticn
Shirley Harlan

John Hcgkins

Elizabeth Keal

Delbert and Verna Lewis
John Lupac

R. McCall

Frank Miller

Glen Miller

Les Monroe

Robert Revert

Sally Schumacher
Margery Sill

David Spicer

George and LaRene Younghans
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1.0 INTRODUCTION

1.1 Background
The proposed Mother Lode project is an open-pit gold mine and heap

leach operation approximately 7 miles east of Beatty, Nevada. The
property is being developed by U.S. Nevada Gold Search Joint Venture
(USNGS) . The project will involve the construction, operaticen and

abandonment of an open-pit mine, heap leach facilities, and suppor*
facilities for the precious metals operation.

The Mother Lode project will directly impact appreximately 250 acres
within USNGS’'s claim block. At the »nd of the operation, the mine and
surface facility sites will be reclaimed to the standards of BLM's surface
management regulations.

The project facilities will consist of an open pit, waste rock
disposal area, sulfide ore stockpile, crusher, heap leach facilities,
fresh water and process water ponds, and support facilities (maintenance
shop, office, recovery plant, and supply storage). Additional ancillary
facilities would include diesel generators, water supply system, access
and haul roads, sanitary and solid waste disposal facilities, and fuel
storage.

This Water Resources Technical Memorandum was prepared by ENSR as
part of the Environmental Assessment process. The memorandum provides
information on the water resources of potentially affected areas and
discusses both surface water and groundwater quantity and quality.
Additionally, potential impacts and mitigation measures are discussed.
The technical memorandum presents a summary of studies of the affected
environment and results of impact analysis. A detailed description of the
project can be found in Chapter 1, "Alternatives Inzluding the Proposed
Action,” of the EA.

Chapter 1 of this technical memorandum discusses the bazkground,
objectives, and scope of work of this memoranda. Chapter 2 discusses the
existing environment. Chapter 3 discusses impacts to the environmen: and
Chapter 4 presents mitigation necessary for the expected impacts.
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1.2 Objectives

The overall objective of the water resources study was tc ccorpile
sufficient data and information to assess potential impacts of the project
and to develop centrol and mitigation plans. Specifically, the study
satisfies the following objectives:

To quantify and describe the existing surface water and
groundwater hydrolegy and water quality.

To identify impacts on surface water and grouncwvater
hydrology and water quality as a result of constructicn,
operaticn, reclamation and abandcrment activities.

To provide documentation and technical input into the EA.
To provide close coordination and a free exchange of informaticn

between specialists conducting the water rescurces, soils, and
vegetation studies.

1.3 Scope of Work

The following activities were jointly conducted for the various water

resources tasks:

Collection and Evaluation of Existing Information, A
comprehensive literature survey of existing data and informaticn
on the surface water and grcundwater hydroleogy, hydrogeology,
and water quality was conducted. This information was obtained
from the US Geological Survey, the Bureau of Land Management,
the Nevada State Engineer, various scientific publications, and
other state and federal agencies. Additional data and
information were collected from secondary sources, including
unpublished literature, interviews, hearing proceedings and
field reconnaissance.

Identification of Aquifers and Their Geologic Settings.
Identification of both local and regional aquifers and their
flow systems was performed based largely on published and
unpublished literature and information.

Evaluation of Wastewater Disposal Methods. An evaluation of
methods for wastewater disposal was conducted and
recommendations were made regarding the mcst practical methods.

Analysis of Flow Frequencies. Flood peaks and wvolumes were
calculated for the purpose of estimating flow information for
the planned diversion ditches and structures.

Inventory of Water Rights Including Springs and Wells. All
water rights listed with Nevada State Engineer were evaluated
with respect to potential impacts from the projec:.
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2.0 EXISTING CONDITIONS

2.1 Physical Setting

2.1.1 Physiography

The Mother Lode Project is located approximately 7 miles east of
Beatty, Nevada. The project area encompasses approximately 250 acres at
the northeastern extreme of Bare Mountain in Southern Nye County.  Bare
Mountain separates Crater Flat from the northern Amargosa Desert. North
and east of Crater Flat is Yucca Mountain. Directly north of Bare
Mountain is Oasis Valley, from which the Amargosa River drains through the
Amargosa Narrows just south of Beatty into the northern Amargosa Desert.
Elevation ranges from approximately 3,400 feet above sea level (asl) in
Crater Flat to over 6,000 feet in Bare Mountain. The project area is at
approximately 4,100 feet asl.

Regionally, the project area is located within the Basin and Range
Physiographic Province as defined by Fenneman (1931). 1In general, the
overall area in which the project is situated is a fine example of Great
Basin topograghy (Winograd and Thordarson 1975).

Bare Mountain is surrounded to the east and southeast by the
Quaternary and upper Tertiary sediments and volcanics of Crater Flat. To
the east and north are the upper Tertiary sediments and veolcanics which
form Yucca Mountain, North and northwest of Bare Mountain, intensely
deformed wvolcanic rocks and sediments of Tertiary age form the Bullfrog
Hills, which continue to the west of Beatty. Quaternary alluvium £ills
the Amargosa Desert, bounding Bare Mountain to the southwest.

The northern edge of the Death Valley National Monument boundary is
located approximately 10 miles to the west of the project area. The park
headquarters are located approximately 30 miles to the southwest of the
project area. Devil’s Hole, a Zdetached unit of the Death Valley National
Mcnument, is located approximately 40 miles to the southeast. Ash Meadows
springs are also located approximately 40 miles to the southeast of the
project area. The Nevada Test Site is located approximately 6 miles to
the east of the project area.



2.1.2 Climate

The project area lies within cne of the most arid regicons of lNevada.
The climate of the Beatty area i{s characterized ty lcw precipitaticn and
hunidity, and high summer temperatures and evaporaticn (US wWeatnher Bureau
1960, 1965). Thrcughout the Great Basin region, precipitation increases
with altitude, while daily and seasonal temperatures cdecrease (wWinograd
and Thordarscn 1875).

The average annual precipitaticn ranges £rcm 3 to 6 inches in the
valleys and averages approximately 10 inches on mest c¢f the ridges and
mesas (Winograd and Thordarson 1975). Precipitaticn in the higher areas
could be as much as 20 inches per year (Rush 1970). The average annual
rainfall at Beatty is approximately 4.6 inches, based cn a 4{4-year average
(Winograd and Thordarson 1975). The precipitaticn is  seasonally
distributed throughout the year, with a monthly high cf 0.71 inches in
January and a monthly lcw of 0.07 inches in June (Cornwall 1972). Because
of considerable variations in storm patterns in the scuthwestern deserts,
annual precipitation totals vary greatly from year to year. Precipitaticen
records for the Beatty area indicate that a high annual  totail
precipitaticn of 11.49 inches was observed in 1983 (Wincgrad and
Thordarson 1975). The annual potential evaporation has been estimated to
be about 5 to 25 times the annual precipitution (Winograd and Therdarson
1975). Most precipitaticn falls cduring the winter as sncwfall and during
the summer as high intensity thunderstorms.

2.2 Surface water

2.2.1 Regicnal Setting

The Great Basin Physiographic region is characterized by a series of
nocth- to south-trending mountain ranges that drain internally to bread,
intervening alluvial valleys. There are no large perennial streams fzund
in the regicn. The Amargosa River 6 miles west of the prciect site is the
largest stream in the area and is considered "o re intermittent near
Beatty. The project area is located on the northeast <£flank of Bare
Mountain. Bare Mountain essentially separates <the pro-ect area from the
Amargcsa Desert to the scuth and west. The Amargcsa River £lows south



through the Amargosa Narrows approximately 6 miles west of the project
area and ultimately into Death Valley.

There are a number of ephemeral drainages in the area. The project
site is located within the Tates Wwash and Joshua Hollow ephemeral
drainages, which drain into Crater Flat and flow scuth to join the
Amargosa River approximately 35 miles south cof Beatty. The largest
ephemeral stream in the area is probably Beatty Wash to the necrth, which
drains directly into the Amargosa River., Beatty Wwash has several unname-
tributaries which approach the prcject site; however, the proiect site is
not within these watersheds.

2.2.2 Surface Water Quantity

The project area is located at the headwaters of tributary drainages
(Tates Wash and Joshua Hollow) to the Amargosa River. The drainage areas
for Tates Wash and Joshua Hollow above the facilities are approximately 2
and 1.3 sguare miles, respectively. Runoff from the prcject area flows
north and east into Crater Flat. There are no perennial or intermittent
streams within the project area.

Average annual precipitation in the area is about 4.6 inches. PRunoff
from the project site is limited to short periods after high intensity
thunderstorms or rapic snow melt. This is typical of much cf the area of
southwest Nevada due to the 1low precipitation amounts, high
evapotranspiration and infiltration rates, and extremely dry antecedent
soil moisture conditions (Riggs and Moore 1965). Since the area lies
within one of the driest regions in the nation, thunderstorm rain‘all
amounts are low relative to most thunderstorm-prcne areas in the nation.
The estimated 100-year, 6-hour rainfall depth is 1.8 inches, and the
100-year, 24-hour depth is 2.7 inches.

Erosion, deposition, rapid changes in stream course, and £lash
flooding in drainages on young active alluvial fans are common. The
project area is located in the upper portion of the Tates Wash and Joshua
Hollow drainages where the quantity of runoff and consequently, potential
hazards from active fans, is limited.

There are no flow data available for Tates Wash or Joshua Hcllow.
Flow events which pass through the project area are not expected to result
in significant downstream flows. Peak flows for various runoff events



were estimated for Tates Wwash and Jeoshua Hollcw using SC3 methocs
(Table 1). The 100-year, 6-hour peak flows are 56 cfs and 46 cfs for
Tates Wwash and Joshua Hollow, respectively. Cnce flcws reach Crater Flat,
they are expected to attenuate rapidly in flood peak and volume Zue to tre
reducticn in channel slcpe and channel lcsses. The energy of the flcod
will also decrease as a result of this attenuaticn. Erocded material from
either above or throughout the proiect area is expected to be deposited a
short distance dcwnstream., Hcwever, due to the small area ¢f the prorest
site, eroded material is expected to be minimal. OCnly in extrzeme even:s
would runoff originating in Tates Wash and Joshua Holleow actually reach
the Amargcsa River.

Mean annual runoff frem  the site was  evaluated wusing a
precipitaticn-elevaticn relationship developed Ly R:3gs and Moore 1363,
Estimated mean annual cunoff for the site is 0 inches per year.

2.2.3 Surface water Quality
There are no cdata available in the area for surface water guality.

However, any surface water that dces occur would e expected %0 be of po
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quality, unsuitable for drinking water and prsbabiy margina
irrigation purpeses.

2.2.4 Surface Water Availability
There is no surface water available in the area. Spring discharse is
discussed in Section 2.3.

2.3 Groundwater

2.3.1 Hydrogeclogic Setting

b]

Geolegy. The region is comprised of intensely fractured Precambrian
and Paleozoic carbonate and clastic rocks, and block-faulted Cenczoiz
volcanic and sedimentary strata (Winograd and Therdarscn 1373). Based =2n
USGS geologic mapping of the region, there are five different
hydrogeolcgic units that occur in the wvicinity of the pro-est area

{Figqure 1, Sharp 1989):



TABLE 1

ESTIMATES OF PEAK FLOWS FOR SELECTED
RETURN PERIODS FOR TATES WASH AND JOSHUA HOLLOW

Tates Wash Joshua Hollow
Precipitation Depth (ins) Peak Flow (cfs) Peak Flow (cfs)
Return period 6 Hour 24 Bour Curve Number 6 Hour 24 Hour 6 Hour 24 Hour

5-Year 1.05 1.40 68 1 17 1 14
10-Year 1.25 1.70 68 8 44 7 3?7
25-Year 1.45 2.10 68 21 96 17 79
50-Year 1.60 2.35 68 34 137 28 112
100-Year 1.80 2.70 68 56 201 46 166
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The oldes: and the lowest unit is kno.n as the lower Pales:oic

Clastic Aguitard. This unit alsz includes some Precambrian
rocks. The unit is generally made up of quartzite, shales,
slates, and occasional interbedded limestone. The unit has

little or no primary permeability.

Bare Mountain is an upthrust, upfaulted block of very ancient
rocks, primarily the Clastic Aguitard rocks. A no"“des’/
southeas: fault is present along the west side of the mountain
with the southwest side down., This fault constitutes th

northeastern beundary of northern Amargesa Desert and it rousghly
parallels Highway 93 south of Beatty. A second fault runs
north/south on the east side of Bare Mountain which forms the
west £lank of Crater Flat. The east side is down and the wes:
side is up. A third £fault runs from appreximately the area of
Beatty eastward and truncates the northern part of Bare
Mountain. The ancient Clastic aquitard materials occur on the
south side of the fault (Bare Mountain! and consideratly younge

volcanic materials occur on the north side of the fault

indicating another downfault, Thus, Bare Mcunta:n is a biock
esseﬂ'ially isolated, and at high elevation that is acting as an
aguitard. The impermeatle block is on the west side of Crater

Fiat and on the norctheastern side of northern Amargosa Desert.
Groundwater does not flow through Bare Mountain from Crater Flact
to the Arargcsa Deser:,

A nurmber of other outcrops of Clastic Aguitard rocks oczur in
the area. There are several outcrops at the southern end of
Crater Flat immediately north of Highway 95. Several outcrops
occur at the boundary between northern and central Amargosa
Desert. A large area of Clastic Aguitard rock outcrops extends
alsng the Nevada/California state line to the northwest along
the Funeral range. This area of impermeable rocks essentially
fcrms an impermeable barrier between northwestern or northern
Amargosa Desert and areas to the south and southwest. As a
result, groundwater flows to the southeast, rather than to the
wes?t.

The nex: younges: material is the Paleozoic Carbonate Aguifer,
which is comprised primarily of limestones and dolomites. These
rocks are fractured and also have sclution openings Zue to
circulating groundwater dissolving away the limestone and

dolomite. This unit transmits groundwater. There are, however,
some major shale 2cnes within the Paleczoic Carbonate ajuifer

which dc not transmit water, In general, however, the Palec:oicz
Carbonate aquifer is transmissive material capable of permitting

resional movement of groundwater in large quantities. Crater
Flat 1is the only area of majer size of this aguifer material.
There is some material mapped in the ncrtheast part of Bare

Mountain. However, there is soma quos.i-ﬁ as to how deep the
aguifer material exiends in this area. Geologic cross-sections
of the area indicate that the aquifer materials are fairly
shallcw <faulted plates dipping to the east and underlain by
aguitard materials. Groundwater may not be moving through the



carbcnate aquifer material in this area. TRhere are n
substantial cutcreps of the Paleczoic Carbcrate aguifer mat
in the area.

The third unit in sequence is the volcanics unit. The vclcani
are relatively young and occupy much cof the area cf the Neva
Test Site to the north and east, and cover the major area
Yucca Mountain cn the east side of Crater Flat. vVclcanics a
found in drill hecles in Crater Flat where they are interbedd
with alluvial materials. Timber Mcuntain Zaldera is also
volcanic. The origin cf Timber Mcuntain caldera is very similar
to that of Crater Flat. The vwvolcanic rzcks tail
agproxizately at Highway 95. The wvolcanics are not pres
further south tcwards Furnace Creek and the mountains alzng
the California/Nevada boundary. The vclicanics have a
complex structure. Tuffs are interspersed with flow rocks or
welded tuffs. Ccnsequently, there are impervicus materials
within the volcanics. There are also pervious mater:ials with
fractures in thea. In general, the volcanic rocks cculd be
considered as a poor, low gracde aguifer, nmcre pervizus than %he
Lower Paleczoic aguitard but less pervicus than the Paleo:zoic
aquifer. Wincgrad and Therdarsen (1973) referred 5 this unit
as the Tuff Aguitacd.
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The fourth geclogic unit is the Paleozoic Siide Blocks.  These
are Paleczoic rccks which are believed to have slid off Bare
Mountain when Bare Mountain was uplifted as a btloek. In scme of
the drilling cf Crater Flat, Paleozcic rocks have been fzund 1in
between Tertiary wolcanics and Tertiary alluvium. These
Paleozoic rocks prcbably are remnants of sl:i:de blocks.

The £ifth and youngest unit in the area is the alluvium. The
alluvium occurs mainly west of the boundary between the flcow
system {nvolving Amargcsa Desert and CraZzer Flat, and the flcw

system on the east involving the Ash Meadows area. In Crater
Flat, the alluvium materials are interbedded with the volcanics.
The alluvium is comprised of sands and gravels. In general,
particularly where the sand and gravel layers are distinguished,
this unit is pervious. Therefore, the alluvium 1s a pctentially
water bearing material. Only in a few places where it has been
deposited at great depth (including the area of Bond Gold Mine
to the west of the Mother Lode and almost certainly Crater Flat;
has this material attained such a thickness that the deep water
levels of this general area permit it to be water saturated.
Gerierally there is from 200 t5 700 feet of urnsaturated alluvium
abcve the hydraulic surface.

Regional Flow Systems. Winograd and Thordarsen (137%) cznducted an

extensive

investigaticn into the flow systems :n the area as gart of the

investigations concerning development of the high level ruclear waste
Tepository at Wucca Mountain appreximately 7 miles east of the prciecs

Much of the fcllcwing discussion is based on their repor:.



Rush (1870) indicated there are three types of groundwater reservcirs
in the region: valley-fill, volcanic-rock, and carbonate-rock aguifers.
Alluvium beneath valley floors is commonly saturated only at great depth.
Water in the valley-£ill reservoirs generally leaks downward to underlying
volcanic or carbonate rocks. The consolidated rocks of the area are
mostly volcanic rocks; however, some extensive areas of carbonate rocks
have been mapped (Push 1670). The transmissivity cf wcloanic-rock
aguifers of the western part of the area averages about 10,000 gallons per
day per foot. The transmissivity of the carbonate-rock aguifer generally
is much higher, resulting in low flow gradients (Push 1970!.

Volcanic-rock aguifers in the eastern part cf the regicn locally
transmit water downward to carbonate-rock aguifers. In the western 44
of the area, the volcanic-rock agquifers transmit a regicnal flow of water,
as do the carbonate-rock aguifers cf the eastern pazt cf the area
(Rush 1570).

In mest of these hydrographic areas, initial groundwater development
probakly would result from the depletion ¢f groundwater in storage rather
than the salvage cf any appreciabie amount of subsurface outfiow
(Rush 1970). Fush (1970) estimated that 10 million acre feet of
groundwater is in transient storage in the wuppermcst 100 feet of
saturation beneath valley floors.

There are several regional flow systems in the area. These include:
Amargosa Desert system; the Death Valley National Monument system; the
Oasis Valley-Fortymile Canyon system; and the Ash Meadows and Devils Hole
System,

Amargosa Desert. Walker and Eakin (1963) discussed the geology and

groundwater of the Amargosa Desert ¢to the west of Bare Mountain and the
project site. The Amargosa Desert valley is surrcunded by mountain ranges
composed of rocks of Precambrian, Paleczoic, and Tertiary age, consisting
principally of ¢tuff and lava, dolomite, limestone, shale, siltstone,
quartzite, and slate in varying proportions. These mountains (including
Bare Mountain) were uplifted by £aulting and tilting during the la%e
Tertiary and early Quaternary time. Erosion products of the surrounding
mountains have f£illed the basin of the valley with several hundred feet of
alluvium, including lake and stream deposits.



Analyses of water frcm wells and springs in the area indicate that
the water was suitable for irrigation but generally is medium-salinity
water or pcorer. Medium to high-sodium water occzurs lccally with the
poorer quality water and generally is found in the southern pact of the
area. Elevated boron ccncentraticns may offer a prcblem in the growi £
sone crcps, however (Walker and Ea2kin 1962). Llocally, flucride ccntents
may be high.

Abcut 1.4 million acre-feet of groundwater is es
in the upper 1000 feet cf saturated alluvial Zepcsit

0
]

four-township area roughly enclcsing the area of principal concentrati
of wells in the Amargosa Desert. Wwalker and Eakin (1563) iliustrated the
effect of over—development cn grourdwater levels and suggested that
pumping at the rate of 60,000 acre-feet a year would lcwer water

this area an average of 100 feet in abcut 25 years, and woculd intercegt

most of the recharge mcving through the valley toward the area of natural

discharge.
Death “alley Naticral Mcnument. Death vValley Nat:izcnal Mznument is
apprexirately 10 miles west of the project site. Groundwater 2CCurs 1In

fractures and solution openings in the Precambrian and Paleczcic ase rscks
in the Funeral Mountains. The carbonate rocks gprcbably are the mes
permeable cf the consolidated rocks in the area, and are ccnsidered by
Miller (1577) to be part of an agquifer system through which water moves
from the Amargcsa Desert to discharge at several large springs near
Furnace Creek and at Keane Wonder Spring. According to Miller (1577),
interbasin uncerflcw from the northeast supplies much of the total flow
for springs in the valley and much of the grcundwater recharge. Minor
quantities of groundwater may enter the valley £:om basins to the west and
northwest. Miller (1977) suggested that several large springs along the
east side of Death Valley appear to be discharging from a larze interhasin
flcw system that extends many niles tc the ncrth and east. Mcst of these
springs occur near the contact of alluvial Zepcsits and censclidated
rocks; %three springs discharge along major fauls
Miller (1977) suggested that the Death Valley srcundwater system as a
whole, 1n the area of Death Valley National Mcnuwrent, is grchbably in a
teady-state condition, with respect o recharge, sicrace, and discharge.



Miller (1977) also suggested that in a few small remote areas, recharge
has diminished in recent decades. He atiributed this to a general decline
in rainfall since 1945.

Pistrang and FKunkel (1964) suggested that adeguate precipitation
falls on the tributary drainage area to supply all the recharge to Death
Valley National Monument. The springs occur in the unconsclidated and
semiconsolidated deposits. They proposed four hypotheses to explain the
occurrence, source, and movement of the groundwater. The first assumes
that water f£rom precipitation at higher altitudes percolates intc a
network of faults and fractures, and discharges where the faults and
fractures intersect the surface at lower altitude. The second hypothesis
is similar to the first, but assumes that, from faults in the bedrock,
water is conducted to the surface in pipes of travertine that were formed
contemporaneously with the deposition of alluvial material. The third
hypothesis assumes that water from precipitation percclates into the
alluvial deposits, replenishes the water table, and occurs as springs
where the water table intersects the surface. The fourth hypothesis
assumes some combination cf the first three,

Pistrang and Kunkel (1964) estimated that about 4,000 acre-feet of
discharge occurs in the Furnace Creek Wash to the floor of Death Valley.
Based on their discharge calculations, Rush (1970) coucluded that probably
only 2 few hundred acre-feet of recharge could be generated in the Furnace
Creek watershed. Therefore, he concluded that much cf the 4,000 acre-feet
of discharge in the Furnace Creek Wash area may be from the Amargosa
Desert. Rush (1970) also suggested that additional quantities of
groundwater may flow from the Amargosa Desert to the valley floor of Death
Valley to discharge largely by evaporation.

Wincgrad and Thordarson (1975) discuss a possible hydraulic
connection between central Amargosa Desert and Furnace Creek Wash-Nevares
Springs area in Death Valley via the Lower Paleozcic Aguifer.

Sharp (1989) also reported that it has been suggested that the source
of water discharged at the Nervares and Travertine Springs in Death Valley
Nazional Monument, is probably through a connection to the lower Paleozsic
Carbonate Aguifer. Sharp (1989) pointed out that this aguifer is very
deep anc that no drilling conducted to date in the vicinity of the projecs
area has enccuntered the Lower Paleczoic Carbonate aguifer materials.



Casis Valley - Fortymile Canyen. The groundwater £lcw system to the

north, including the project area, was informally designated by Wincgrad
and Thordarscn (1975) as the Casis Valley-Fortymile Canyon basin. The
regicnal groundwater system prcbably includes Casis Valliey, Amargcsa
Desert west of the Ash Meadews fault, and possibly that part cf Revaille
Valley south cf the topographic divide (Winograd and Thordarscn 197%;
Blankennagel and Weir 1973). Cactus Flat may drain scuthwestward <o
Sarccbatus Flat as part of the Sarcobatus Flat regicral groundwater
system. The scuthern part of Reveille Valley, ncrth cf Rawich Valley, and
an extensicn of Railrcad Valley may ccntribute grcundwater eithers
southward or eastward to Railroad Valley (Winograd and Therdarscn 197%).
Many of the hydrograghic areas considered tc be part of this grcuncwater
flow system and the Ash Meadcws flcw system are closed tzpegraphic basins.

Piezometric contcurs indicate that the regional groundwater flow is
generally scuthwestward to the Amargeosa Desert (Wincgrad and Therdarscen
i97%; Blankennagel and Weir 1973).

Groundwater in the system gererally flcws scuthwesterly thrsugh
interconrected faults and joints toward Oasis Valley, and scuthward %o the
Amargosa Desert where mcst of the water is believed to be <discharged
(Winograd and Thordarson 197S; Blankennagel and Weir 1973). The vclcanic
rock aquifer is the principal medium through which the regicral flcw
cccurs; heowever, the valley-£fill aquifer also transmits flcw beneath the
Amargcsa Desert. Part of the ccmbined grcundwater outflew from the Ash
Meadcws and Oasis Valley-Fortymile Canycn regiznal systems may £low
southward thrcugh carbonate rocks to Death Valley (Winograd and Thordarscn
1975).

Malmberg and Eakin (1962) referred to this system as the Pahute Mesa
System. They indicated Qasis Valley northwest of the project site is a
major part of the Pahute Mesa flow system. Malmber3 and Eakin (1962)
estimated the average annual recharge to and discharge from Casis vValley
is on the order cf 2,000 acre-feez, They sugcested =hat about 250
acre-feet is derived from p:ecipitation within tne drainage tasin and
abcut 1,800 acre-feet is derived em undecficw from Geld  Flat.
8lankennagel and Weir (1973) tepcr:ed that *the discharge czuid bhe
snsiderakly higher.



Discharge of groundwater in Oasis Valley is affected Iy
evapotranspiration and underflow through the Amargosa Narrows tc the
Amargosa Desert. Malmberg and Eakin (1962) estimated the average annua.
natural discharge by evapotranspiration to be approximately 1,900
acre-feet. They estimated the average annual sprinjg discharge and
underflow to the Amargosa Deser:t to be about 400 acre-feel, although this
figure may be too low (Blankennagel and Weir 1673).

Groundwater developmen: in Oasis Valley has been limited largely o
the develcpment of numerous springs along the flood plain cf the Amargose
River. Six cf these springs are used for the municipal water supply for
the Town of Beatty. The fluoride content of the water is significantly
higher than drinking water standards (Malmberg and Eakin 1962). Water
sarples collected throughcut the valley suggest that all groundwater in
Oasis Vailey, except that derived from precipitation on the Bullfrog Hills
neorthwest cf Beatty, contains excessive concentrations of fluoride
(Malmberg and Eakin 1962). Although the estimated recharge to the
groundwater reservoir resulting from the infilzration of precipitation cn
the Bullfrog Hills is less than 20 acre-feet per year, a considerable
amount of water with low fluoride content may be in storage in the
alluvium bordering the hills, according to Malmberg and Eakin (19€2).
Generally, the groundwater of Oasi: Valley may be classified as a
sodium-bicarbonate ¢type. This type of groundwater is commenly found in
areas of Nevada underlain by Tertiary tuffaceous deposits (Maimberg and
Eakin 1962).

The principal area of discharge in Oasis Valley is along the flood
plain of the Amargosa River. Most of the discharge by evaporation and
transpiration occurs in the floodplain in Oasis Valley. Most of the
precipitation on the valley floor is discharged by evaporation. A
consideratle amount cf recharge to Sarcobatus Flat and Oasis Valley may be
derived from underflow through the ’Ter:iary o7 Paleczoic bedrock berieath
the topographic divide at the north and .iortheast sides of the two valleys
(Malmberg and Eakin 1962).

Crater Flat immediately adjacent to the prcject area is part of the
Oasis Valley-Foriymile Canyon Groundwater system (Push 1670; Blankennagel

and Weir 1973). In Crater Flat, the minimum depth to water beneath the



valley floors was estimated to be 250 to 600 feet (Push 1970). The
approximate altitude of the water surface s 2,300-2,400 feet asi.

lad
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Winograd and Thordarson (1975) estimated the annual average grcuncwa
recharge for Crater Flat to be approximately 220 acre—feet.

According to Rush (1970), the average annual recharge for the Pahute
Mesa (Casis Valley-Fortymile Canyon) regional system is estimated to e
11,000 acre feet. The estimated average annual discharge from the Pahute
Mesa grcundwater system is 9,000 acre-feet (Rush 1
Thcrdarsen 1975). Of this amount, 2,200 acre-feet 1is discharged in Cas:is
Valley according to Malmberg and Eakin (1962); the remainder, about
7,000 acre-feet, is discharged west of the Ash Meadcws fault (wincgrad and
Thordarsen 197%).

Rush (1970) suggested that because the Ash Meadcws and the Pahute
Mesa groundwater systems cocnverge :in the Amargesa Desert, they may
actually be part of cne large regiocnal groundwater basin that could extend
socuthward to and include much of Death Valley.

Wwinograd and Thordarscn (1375) asserted, hcwever, that there is a
north-trending boundary between the Ash Meadows and Casis Valley-foriymule
Canyon groundwater systems. This boundary is largely based on the greac:
difference in water levels of at least 2,000 fee- nrear the central gar
the area. Scuthward, the disparity is less proncunced, amcunt:ng tc less
than 100 feet in the Amargcsa Desert. Northward, the disparity also seens
to decrcrase, but water level data are lacking to define the amcunt.
Moreover, the northern extent of the bcundary has nct been defined
(Wincgrad and Thordarson 1975).

Ash Meadows and Devils Hole. The Ash Meadcws area, at %he scuthern

tip of the Amarqosa Desert in scuthern Nevada, s lccated
appreximately 40 miles southeast of the project. The Ash Meadows area
discharges groundwater collected over several thcusand squace mulies of a
regional flcw system developed in Paleozoic carbcnate rocks !Dudley and
Larsen 1976).

A small pool in Devils Hole, which is a collapse depressizn in
Cambrian limestone, and numerous springs in the adiacent desect wvalley
contain rare £ish species cof the genus Cyprincden, which are faunal
remnants cf Pleistocene lakes. The UDevils Hole pupfish, C. d.abclis, s



the mest endangered of the several surviving species that have evclved
since the post-pluvial isclation of their ancestors (Dudley and Larson
1976). This population feeds and reproduces on a slightly submerged rock
ledge. 1Irrigation pumping in the early 1970’'s nearly exposed this ledge
(Dudley and Larson 1976).

According to Rush (1970), at Ash Meadows in the Amargosa Desert, one
or more faults fcrm a barrier to groundwater flow, prebably causing water
from the system to be discharoed as springs. However, the effectiveness
of the barrier to groundwater £low is not known. Leakage across the
barrier may oczur (Rush 1970).

According to Winograd and Thordarsen (1973), Walker and Eakin (1963),
and Rush (1970), £or the Ash Meadows ard Qasis Valley-Fortymile Canyon
systems, the estimated average annual discharge as measured in Amargesa
desert totals at least 24,000 acre feet. The estimated average annual
recharge to the two systems totals about 45,000 acre feet. The imbalance
between recharqe and total discharge is seemingly an excess of 19,000
acre-feet per year. Although the excess may reflezt error in the
estimates, a substantial part may be accounted for by subsurfaze flow to
Death Valiley (Push 1970; Winograd and Thordarson 1975).

Interbasin Movement. Three major hydrogeoclogic units in the region -

the lower clastic aguitard, the lower carbecnate aguifer, and the tuff
aguitard, control the regional movement of groundwater (Winograd and
Thordarson 1975). Winograd and Thordarson (1975) found that a synthesis
of hydrogeologic, hydrochemcial, and isotopic data suggests that an area
cf at least 4,500 square miles (including 10 intermontane valleys) is
hydraulically integrated into one groundwater basin, the Ash Meadows
basin, by interbasin movement of groundwater through the widespread
carbonate aquifer. The Ash Meadow groundwater basin extends %o the east
of Ash Meadows and includes Mercury Valley area. Discharge £rom this
basin - a minimum of about 17,000 acre-feet annually - occurs along a
fault-controlled spring line at Ash Meadows in east-central Amargosa
Desert.

Interbasin movement of water between Cenozoic aguifers and the lower

carbonate aguifer is controlled by the tuff ajuitard, the basal Cenozoic



hydrogeolecgic unit (Winograd and Thordarsen 1973). Such ocvement
significantly influences the chemistry of water in the carbcrate aquifer.
Groundwater velocity through the lcower carbonate aquifer ranges frem an
estimated 0.02 to 200 f£t/d, depending on geographic pcsition within th

flow systenm (Winograd and Thordarson 19795).

Regional mecvement of grcundwater thrcough the lower carbonate aguifer
flarking and uncderlying the valleys is not significantly influenced by the
tcpograghic beuncdaries of the individual wvallieys. CTne cf the major

centrels cof such movement 1is the dispcsiticn cf the lewer cardenate
aquifer arnd of the lower and upper clastic aquitards (Wwincgrad and
Thordarson 1975). The lateral moverent of groundwater through the
carbcnate aquifer integrates several intermontane valleys :into a single
large grcundwater basin, the Ash Meadcws groundwater tasin (Wincgrad and
Thotdarsen 1975).

Interbasin movement cf groundwater within the lcowmr cartcrate aguifer
is greatly influenced by major geolcgic structures, pacticularly by £
that bring the lcwer clastic aquita-? clcse to the surface, or by £
that juxtapose the lcwer cr upper clastic aguitards and the
carbonate aguifer (Wincgrad and Thordarson 1975). The mcst striring
examp.e of structural control of groundwater movement within the lcwer
carbcnate aguifer is the spring line at Ash Meadows in east-central
Amargosa Desert.

According to Winograd and Thordarscn (1975) and Blankennagel and weir
(1973), grouncdwater beneath the Pahute-Mesa-Timber Mzuntain area is not
tributary to the Ash Meadows groundwater basin. This groundwater,
predominantly in Tertiary tuff and rhyclite, mcves scuthwestward tcward
discharge areas in Casis Valley and pccbatly also moves southward toward
the Amargosa Desert through western Jackass Flats. This area i3 cznsidered
part of a single groundwater basin, informally designated the GCasis Valley-
Fortymile Canycn basin, which is tributary to the zentral and ncr:ihweste:r
Amargosa Desert (see previcus discussion).

Wincgrad and Thordarsen (1975) summacized hydrochemical evidence c¢n
regional mcvement of groundwater in the area:

1. Groundwater beneath the Newvada Test S.%e mcwves %“zwards “he Ash
Meadcws area.



»

Rush
systems:

Chemical quality of the water within the lower carbonate agquifer
may not change markedly with depth. Potable water may be
present to depths as great as 10,000 feet in the Ash Meadows
groundwater basin.

Sulfate and sodium contents in groundwater in the tuff agquitar
beneath the Nevada Test Site increase with depth, at leas
locally.

A
~
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Groundwater within the tuff aguitard drains intc the underclying
lower carbonate aguifer beneath the Nevada Test Site ant
possibly also beneath the valleys east and northeast cf the
Nevada Test Site.

Leakage of water from the tuff aguitard intc the iower carbonate
aquifer is prcbably less than 5 percent cf the water discharged
at Ash Meadows.

Groundwater may move into Ash Meadows basin {rom Pahranagat
Valley and, if s0, may constitite as much as 35 percent of the
spring discharge at Ash Meadows.

Groundwater movement from Pahrump or Steward Valleys ints the
Ash Meadows area is minor.

Groundwater within the central Amargosa Desert comes from the
east, the north, and the northwest.

Flow from the central Amargosa Deser: iilou Leath Valley is the
most likely source of the major szcing discharge in east~central
Death Valley.

(1970) recognized three regional interbasin groundwater flow

the Ash Meadows system, the Pahute Mesa system (0asis

valley-Fortymile Canyon) and the Sarcobatus Flat system (west cf the

project

area and including Cactus Flat). Rush (1570 swmmarized the

regional groundwater movement as follows:

1.

Groundwater in the Ash Meadows system £lows generally southward
to Ash Meadows to discharge at springs, by evapotranspiration,
and possibly by subsurface outflow across a fault barrier to the
south end of the Pahute Mesa system in Amargosa Desert.

The Pahute Mesa (Casis Valley-Fortymile Canyon, system £lows
generally southward to discharge largely by evapotranspirat:on
in Amargosa Desert.

Groundwater is believed to £low southwestward from Cactus Flat
to Sarcobatus Flat where it is largely discharged by
evapotranspiration.



4. Some of the water in the first two systems may ncve
southwestward as underflcw to Death Valley through the carbcnate
rocks of the Funeral Range.

In sumnary, there are apparently still some uncertainties with regard
to regicnal groundwater movement in the area. It appears, based on the
available informaticn, that grouncwater movement occurs in 3 different
systems in the region:

1. Casis Valley-Fortymile Canycn system. Water mcves frcm  the

north to the scuth, scuthwest and scutheast alcng Fortymile
Canyon and through Crater Flat,

2. Ash Meadows system. Water discharged at Ash Meadcws (s Jerived
to the east of the Ash Meadcws Fault in the Merzury Vailiey area.

3. Amargosa Desert. Flcw in the Amargosa Deserz mcves generally
southward with contributicns from Oasis Valley and Crater Flat
(part of the Casis Valley/Fortymile Canyon system). There may
be a connection between the Amargcsa Desert system and Death
Valley Naticnal Mcnument via the deep carbcnate aguifer.

Local Groundwater Flow. The project area i{s lccated within the Cas:is

Valley-fcrtymile Canyon flow system. Grouncwater is consicered to Le
recharged in the inber Mountain-Pahute Mesa area %o the norin
(Blankernagel and Weir 1973; Winograd and Thordarscon 1975). In general,
water moves frcm the recharge area southward down through Crater Flat.
This is referred to as the Crater Flat groundwater £low system (Sharp
1989). Crater Frlat water moves scuth and ccmbines with the Amargcsa
Desert groundwater system. Groundwater also moves frcm the north Timber
Mountain-Pahute Mesa area to the southeast, then south alcng fortymile
wWash through Lathrop Wells (Blankennagel and Weir 1973; Sharp 1989).
Groundwater is also consicdered to move to the scuthwest and west of Timber
Mcuntain Caldera and the Pahute Mesa area towards a discharge point in the
Casis Valley (Blankennagel and Weir 1973; Shacp 1989, rigure 1).

Bare Mountain essentially acts as an impervious block sitting in the
midst of the groundwater flow paths. Groundwater recharged %o the ncrsth,
seeking to move southward and ultimately discharge, is diverted around
Bare Mountain. Water does not flow through Bare Mcuntain. Bare Mountain
essentially divides the grcundwater £flow into three different compcnents
(Sharp 1989). First, further to the ncrth, water moves o the southwes:t
and west of Timber Mountain Cadera and the Pahute Mesa area being diverzed
by Bare Mcuntain towards Casis Vailey. Second, water flcws south into the



Crater Flat £flow system which continues to move southward intc the
Amargosa Desert. Third, groundwater moves £rom the north to the southeast
through Fortymile Wash and the Lathrop Wells area (Figure 1 and Takbie 2).
In general, it is considered that there is regicnal discharge <from
the Amargosa Desert flow system in the Franklin lLake playa to the south
(Winograd 2 Thordarson 1975, Sharp 1985). It has alsc beern suggesteld
that some of the water ray flow ts  the northwest towards Furnace Creei e
discharge a: the springs near Park Headguarters (Sharp 19€9).
There 1is a major regional boundary between two flow systems in the
southeastern part of the area (Figure 1, Sharp 1983). This bouncary s
tween the flow system which is moving down through Mercury and arceas in
that vicinity and discharging water in the vicinity cf Ash Meadows, and is
the source of ter for Devils Hcie (the Ash Meadows grouncwater bas:n
delineateZ by Winograd and Thordarson 1673). The beundary is formed by a
major regional fault. The fault has juxtapose?d different geolog:ic
materials, which prevents the twc areas frum being in  hydraulic

continuity. This is suppcctel in part by the fact that the wate:r level

(8]
e

the eas® sice cf the fault at Dewvils Hole is 2,339 feet. Immed:iately tc
the west cf the fault <tne water leve. is 2,225 feet. That is, there :
134 feet of elevaticn difference in water level in less than one nrnile
{Sharp 1933,. .ctivities which could impede or impact the Devils Hcle and
Ash Meadows area would have to be to the north and east of the faul:l,
rather than to the west and northwest (Sharp 1589)., Therefore, the
project area is hydraulically separated £rom Devils Hole (Sharp 1989;
Wwinograd and Thordarson 1675; Blankennagel and Weir 1§73). The £low
system in which the project area is located {(the Oasis Valley-Fortymile
Canyon £flow system) flows into the Ama-gcsa Desert flow systex to the west
cf the fault line (Sharp 1989, winograd and Thorcarson 1975).

The interpretation (Snarp 1989) of groundwater flow is based on the
potentiometric surface cf the groundwater (Figure 1, Table 27. For
example, the USNGS exploraticn hole drilled at the north end cf Crater
Flat (Figure 1, M~—4) encountered groundwater at 3,252 feet. Further
south a:t USGS holes VH-2 and VH-1 (Figure 1) the water level drops to
2,662 feet and 2,576 feet, .espectively. Similar decreases occur in water
levels scuthward through the Amargosa Desert., At the south end of Crater
Flat at Highway 95, the water level elevation is 2,330 feet. The



TABLE 2

WELLS IN THE CRATER FLAT AREA AND VICINITY
MOTHER LODE PROJECT USNGS
DOCUMENTATION FCR FIGURE 1

Site Site Surface Depth to Date

Numbe t Locaticn Elevation (ft) Water (£f%t) Measured Owmer
1 S16 E48 150ADD1 2364 93.4 01,08/87 Spear, I.
2 S16 E48 23AAAAL 2358 108.6 01,10,87 Gillespie
3 S16 E48 36AAAAL 2324 83.2 01,10,87 Bettles
4 S16 E48 18C2Cl 2360 98.9 0110/87 Tharp, E.
5 S17 E49 09AAAAL 2280 76.1 0112/87 Amargosa, F.
6 S17 E49 20BCAC2 2270 51.6 0111/,87 UsGs
7 S17 E49 185BC 2257 66.9 03,21,86 Steelman, J.
8 S17 E49 28BC 2250 51.2 01,15/87 ™MV
9 S17 E49 11BCAA 2275 65.0 01,1984 gettlc, G.
10 S17 ESO 19AAB 2180 14.2 03,17,87 Trenacry, P.
11 S17 ESO 33CAAB 2165 7.51 0317/87 ?
12 S§18 ES0 13cCcp 2215 5.4 03/17,87 Hale, D.
13 S18 ES1 300D 2270 12.7 01,14,/87 USGs
14 N2616 EOS 08 2165 30.2 01,13,87 ?
15 N26 EOS 21C 2188 74.9 0113/87 USGS
16 N27 EQ04 278 2242 36.6 0113/87 Moczis
17 S18 ESO 1llAA 2245 20.2 0317/87 Spr. Melin.
18 S18 E49 11BB 2170 60 11/30,82 ?
19 $16 ESO 07AAA 2478 129.9 0315,87 Cook, L.
20 S16 £SO 29ACO 2380 100.5 0315/87 ?
21 S16 E49 20AARB 2384 128.6 01,13,87 Travis, M.
22 S16 E49 36BBAA 2338 122.3 0115/87 Mills, J.

i,



TABLZ 2 (CONTINUED)
Site Site Surface Depth to Date

Number Location Elevation (£t) Wwater (£%) Measured Owner
23 Si€ E49 05CDoDL 2430 152.0 011287 Ruclela
24 S15 E49 22AARA 2612 295.6 CL15,/87 Shaw, J.
25 S14 E50 06A 3128 731 102787 ?
26 J13 7, 35ma0) 2788 281.9 eL/07/87 U.S. Ecology
237 Si4 E46 25AaAC 27es 304.5 011187 USGS
28 S14 E46 26AAL 2710 303.3 11187 USsGS
29 S14 E46 26RAl 2720 281.7 C1N1/87 UL
30 S24 E47 32DA 2€25 271.2 092288 UsGs
32 Si14 Z48 32amBR} 2542 212 ? Rose'’s

Staticn
Source: Hydro-Search



decreasing trend scuthward in water level elevaticn indicates that water
is flowing towards the scuth (Figure 1, Table 2, Sharp 1989, Hydro-Search
Inc., 1989).

2.3.2 Local Groundwater Quantity

USNGS conducted subsurface drilling work to better characterize the
water bearing characteristics of the rock. Initially, three holes were
drilled (Figure 1). Two sites, drilled to 740 and 1,000 fee:, showed low
primary permeability. The third site, M~-3, shows some permeability and
indicates that a porzion cf the water supply couid perhaps be develcped
from the northernmost site (Hydro-Search 1Inc. 1989). Static water level
was found to be approximately 200 feet belcw the surface.

The drilling program was mcved to the east into Crater Flat where
volcanic rocks and alluvial materials were thought to be present.
Subsequent drilling to appreximately 1,540 feet has ccnfirmed this, and
also that this material is water bearing with the pctent:ial for water
supply develicpment (Hydro-Search Inc. 1989).

The southern two holes (MA-2 and M+-18) drilled by Hydro-Search Inc.
are on the northern edge of what is mapped by the U3GS as aquifer material
(Sharp 1989). Cne hole was drilled to 700 feet, and cne was dr:illed to
1,000 feet; and no water was found. It was concluded that these holes
were basically in aquitard material. This lends some support to the
concept that even though aquifer materials are marped in this area, there
are acuitard materials at depth in this area. This would tend to extend
the area of impervious Bare Mcuntain rocks further %o the north than
presently magped (Sharp 1983).

Transmissivity and Stcrage. Czarmecki and waddel (1984) modeled the

Oasis Valley-Fcrtymile Canyon £lcw system. Based cn their ccmputer
simulaticn results, Sharp (1989) calculated that the amcunt cf water
moving  through Crater Flat was 5,700 acre-feet per year, Similar
calculations indicate that a reascrable number fcr the average velocity of
the grouncdwater wculd be apprcximately 160 feet per year (Sharp 1589).
This would give a travel time dcwn Crater Flat cf abcut 4C0 years.

Based cn Czarnecki and waddel’s (1984) findings, the transmissivity
of the groundwater in this area is approximately 7,500 gallens per day per



foot (Sharp 1989). The storage coefficient was estimated by Sharp (198%;
to be 0.0048, assuming that the aguifer ma%erial is about ¢,00C fee:
thick. Rush (1970) indicates calculated amounts cf 120 acre-fee: per year
recharge o Crater Flat. The source cf this recharge primarily would be
from snowmelt and runcff in Crater Flat, in addition to some runoff from
Yucca Mountain (Sharp 1989

2.3.3 Local Groundwater Quality

The northeinmost site drilled £z: “he Mother Lode Pro ject (Mw-3) wa

sarcied for water quality (Hydro-Search Inc. 1989). The hcle '
to a depth cf approximately 1,000 feet and the casing extended o about
700 feet. A putp was set at approxirmately 500 feet. The static water

e
level is approximately 23,907 feet asl, i.e., the water level is abcut 20¢
feet below the surface (Fecx 1989; Hydro-Search Inc. 1989).

The resulis cf the analyses are shown in Table 3. Concentrations of
the major caticns and anions indicate the water %2 be c¢cf a
calcium-ragnesium-sulfate <ype. This type cf water is common in velzanic
rocks where oxicdation of sulfide nunerals can produce relatively hign

concentratians of sulfate ngd  ireoo. Fcur constituents were found to

exceed drinking water standards: iron, manganese, sulfate, and total
dissolved solids. ALl cther constituents are within drinking water

-4

standards (Table 3).

Water in the wvicinity of water perm:t site 11850C in Oas:is
(Figure 2) is a sodium-pctasium-bicarbonate type (Malmberg and Eakin
1962). At well USW VH-1 in scuthern Crater Flat (Figures 1 and 2), the
water is a sodiur~bicrabonate type (Benson, et al., 1983),

2.3.4 Wwater Pights

Local water PRights. Wwith the excepticn of the

o r
applied for from the State Engineer, there are no other water rights in
the irmediate vicinity of the proposed applicant’s wel

£ 7, and 52847,
be in combination with each

u

1
rights app.ications have been f£filed (Nos. 51833, 5i133%, £15
52848, 52849, 52830j, and are intended to

cther. The rate at which wate- is being reguested is a maximm cf 250
cubic fee: per seccnd (cfs). The volume over the expected 7-year project
life 1s approximately 2,200 acre-fee:.



TABLE 3

WATER CHEMISTRY BATA

MOTHER LCDE PROJECT USNGS

EPA-Nevada
Drinking Water
Stardards? well Mw-3

12,14,88 1200 hrs.
Discharge, gpm 70
Temperature, °C (°F) 25 (84)
PH (field) 6.5 - 8.5 8.1
pH (lab) 7.3
Total Dissolved

Solids (evap. @ 180°7) 500s (1000) 1315 !
Total Dissolved

Solids (calc.) 1214 '3
Electrical

Conductivity (lab) 1580
Electrical

Conductivity (field) 1700
Constituent

HCO, 305
co, ' —_
Cl 250s (400) 76
SO, 250s (500) 599 V!
F 1.4 - 2.4p ‘¥ 0.3
B 0.4
NO; (as NO, ) 45.0 p <0.1
Na 88
K 6
Ca 170
Mg 12%s (150) 93
510, 29
As 0.05p 0.01
Cu 1.0s <0.02
Fe 0.3s (0.5) 1.7 %
Mn 0.05s (0.10) 0.11 ¥
2n S.0s 1.01
Ba 1.0p <0.4
cd 0.010p <0.01
Ce 0.0%p <0.02



TABLE 3 (COTINUED)

EPA-Nevada
Drinking Water

Standards? Well M~-3
Pb 0.05p <0.0S
Hg 0.002p <0.0005
Se c.0lp <0.005
Ag 0.C%p <C.01
P (total) <0.01
N (total) <0.0C5
Hardness (m3/l equivalent Cald, | 80¢

Source: Hydro-Search Inc. 1988

Chemical concentrations are in mg/l, pH is in standarc pH units, and
electrical conductivity is in micromhos/cn € 25°C.

!Nevada and EPA mandatory primary standards for putlic water are noted
with "p". Nevada and EPA recommended secondary standards for public
water systems are noted with "s". The secondary standard for magnesium
is Nevada only. Nevada mandatory standards for public water systems are
shown in parentheses.

!Dependent on annual average raximim caily air temperature.

JExceeds a mandatory standard.
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wWater rights on file with the State Engineer for the general area are
listed in Table % and shown on Figure 2. As r.ev.ous’y stated, there are

nc water rights in
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Long Sgring is locatel a;;r:x;ma:ely S miles north cf the gprojess
site in Qasis Valley, upjralient from the projest achiwvities. Crystal
Spring is alsc located 1n Oas.s valley B8 miles %o the norzhwess of the
project site and is alsc upgradient cf the projecs site,



TABLL 4

WATER RIGHTS IN TME VICINITY OF THE MUDIER LODE PROJECT

USNGS NEZAR BEATTY, NEVADA

Mvlication
undre t

119

AR ]

PT4n (2501

7411

50

a0

109}

[RY 1

12400

12489

209%2

08490

4%10s

24310

Cortilicate

11s

AT

IRE

V100

1101

Shad

)28

LY LY

Ones of Point of Type of Piversion Ansneal
Record Status Source Diversion Use Rate (CT3) Duty
Msitin, Lotta M. Cestif1 _ste speing SE 1/4 SE 1/4 Sec. & frrigetion 0.08 Use: 4/1 - 10/1
(hildress, Maldsed A, T11S, ReIL 4 Domestitc
Catusra Pugtlandg Vosted SpLing SW 1/4 NE 1/4 Sec. 21 Serigation, not
Loemant (o TI1S, RelE Pusestic & Stodk sdjudicated
)stican Coaciare Coartilicate Speang M 10 W L Seg. 20 Rining 0.3
ratlile Co T1S, Relb
tattava Pustlang Cottifluate spraing Ml c4 NY L0t Se.  2) trrygstion 0.0 Use: /1 -
Lomenl (o TS, mele b Dumestac
A Mevest Tiust Veste.} Spring St 1,4 SW 14 Se¢ B ftcigation, Dusestic Amiunt not specified
THIS, ma L Stuck & munacipsl {ga3t use - 5 0 cta)
Williams, (hacles w. Castificatle Syt aneg YW SE )4 Sec )9 Stuck 0 00b
TI2S, MidL
Havlan, Shivley J. Cartificate Spuing NL L4 NE OB/E Sec. 3B Dumestic 0.037%
Keal, tltzabeth TS, e
(xlon, honald 0 Cagtificate Spring MU 178 WL 1/¢ Sec. 28 Trsiyation a.7s 3G0 APA
THIS, M s Dumestic
Grey, Agthus € Cottaticate Spring SM 1/4 SE 1/8 Sedc. 16 Itg1gatiun 1.0
foinsteines, Apnen Tils, a¢ e & Dumestc
Gisy, Atthut € Costificate detqround MU L/4 NE 1/8 Sec 2V Icrigation 0.2
lainsteiner, Agnes TS, neln 6 Duowestic
Wetson, Helen LIy Certificate Unistground Lot 10, Sec )6 ferigystion 1.3 1169.5 ars
TisS, RedL
Postty Water 3 Cottifscate ndergroand SN 14 SE 1/4 Se. & rmunicipsl 0.1
Sanittatien Distutet TI2S, melg
A Mevecl Trust Moplication Spring SL 3.8 5w 174 Sec. S Issigation [N ]
TS, A4 ¢ Dumestac
B o K o of Cortilicate Spting Ml ML Sec. 20 tiragation 2.544 439.6 Ars

Nevads Inc

TS, Rt

A Dosestic
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-

TAML & (CONTIMITD)

Mpplication Certificate Owner of Point of Type of Diversion Annusl
Pusbe ¢ Mwber Record Statuy Source Divertion Use Rate (C73) Duty
2446 w18 Tounghans, Geotge €. &  Cestificate spring NT 14 NE 14 Sec. 1) lcrigation 0.3) 212.5 APA

is Pone K. 1108, RelE ¢ Dosestic
008 02 dtavelle, Pred L. Certificate spring T 1/8 W L/8 Sec. D) Truigetion 0.04 12.3 ArA
TilS, meE s Dneestc
30294 10708 twnley, Cverstt L. o Certiticate Spring WT 14 ST 14 Sec. 28 Ttrigetion 0.12 14.3 aAra
Patticla J. TS, ReIL ¢ Domastic
“une N B tayne, Inc. Parmit thdetqround M 14 WC 1/4 Sec. )) Milling 0.2% 10.0 M
Tils, RerE
(ALY "sooEL FPermit tndarqround AT | § W 1,4 Ser 17 “Site Charsclerization® 1.00 0.0 MiA
TLIS, RaAL Yo a Mour sin
[RAXY Wahlten Willlems A. & Pacwtl 1vder gt ound ST 1 4 ST 174 %er 29 Commarcial ¢ 02 1.28 MOA
[.wia ™ i1, R4LE
e Ssqe Faploretion Co. Pormlt tnderqgraund  NF L 4 ST 1,4 Sec 20 mining ¢ Milding )} %0 12% 66 MA
TLVS, MeAL
49301 L2014 Caflar Gleson L Cortificate Spring M ] w4 Ser 13 St & 0 004 sufflciant for
TIIS, ResL 100 Nead of
cattle
31498 GEXA Grid Corp. MNplicetion tnderqground  Sr 14 NT 1,4 Sec. 7 nining 3 Milling 20
T2, ReNL
319%¢ GEXA Guld Corp. Application Uynin g gt ocand W 1,4 ST 1/8 Sec. 7 Mining 4 Milling 2.0
Ti2s, RéNE
S19%? GEXA Gold Corp Application tndecqground ST 1/4 SW 1/4 Sec 7 Mining ¢ nilling 1.0
Ti2S, RISC
S1ede1-40 Aond Gold Permit tndegqeound  Sec. 26.27,33,39% %6 Rining & Milling 48 3200 AFA
Multifrag, Inc. TI2S, ReaL, Sec I
TI23, RAJE, Sec. 2.)
T13S, RAsE
$21¥8 S DOoOEC ANplication Undec gt oand NT 14 SW /4 Sec |0 “site (hatacterizetion® 0 7
T115, mSot Yuccs Mountatn
1y Seqa Lrplincation Co. Nyplication Un.de ¢ gt ound ST 1/4 SW 1,4 Sec. )3 mining & Milling 1.0

T2, ReNE




3.0 IMEATT MEEImeSsET
3.1 Surface Water Impacts
The potential sucface water :(myectis cf the Mother Lode preject
include:
° the potential fcr changes in surface water qual:ty and flow;
° the risk of fa:lure of a2access roads and flooding a2t the mune
site; and
. the potent:ial £for drainaze diversion and 1ncrease 1n scil
erosion and sed:-ent 1calinc Lo streams.,

| o]

cts to the surface water rescurces from the proposed project arce

expected to be minimal as a result cf the semi-arid climate and the

(84

absence of significant surface water. Nc perennial or intermitten
streams are located in the immediate area. Purthermore, the confluence cf
the ephemeral dra:inage <¢nrcuzn the TTTIIIL area Tates wWash and Joshua
Hcllow) with the neares: interm:ttent stirear (the Amargosa Piver) is
approximately 35 miles <Zowmsirean  to the southeast cf the Mcther Lode
Prciect.

Mean annual £flow £fzr the eghermeral drainage is  expected o be
negligible with £low expected only :in response to high precipitation
events, mainly as £flash £floods. Trese existing conditions are nct
expected to be altereZ significantily by the proposed divers
Therefore, the proposed deveicpment is not expected to sicnific
affect the quality of surfaze {low thrcugh the area. The risk of failure
of aczcess roads and flood:ng cf the zine site from flash £looding is low
because peak discharges anzd vciumes shculd be relatively small.

Minor bank and channel ercsicn cay oCcur in the diversion channels.

Significant bank erosion could result in some lateral migration of the

th

diversion channel ang s reamhe scour under flood flow conditizns. This

cn-site impact could be =zitigated LIy incorporat:ing engineereZ channel
armering in the diversion desizn. Any eroded materials from either above
cr through the mine site shculd cdepcsited a shiret distance downstream.
Therefore, there should ncot ke any s:znificant lcading impacts downstreanm.

The Amargosa River shoulid nct be affected,



Pond systems are designed in excess of a 2S5-year rainfall event. The

pends  are designed to handle a total of cver 3,000,000 gallons of water.
A hcur, 25-year event d praduce, includiag the cperating inventizoy

of water, a total cf 2,300,000 gallens cf water. The pecnds are not
anticipated to bkreach as a result of expected rainfall eventls.
Furthermcre, all ligquid systems, including all pipirg and ponds, will be
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This sheuld minimize the potential £o

1.2 Grouncgwace

Based c¢n driil lcgs, the shallicw alluvium in Crater Flat agpears o

be unsaturated (Hydro—Searzh inc., 1989). Therefcre, jrouncdwater 1TDacls
deg

0.

will ke limited tc confined agquifers and agquitards at

anc non-welded tulfs and peossibiy cartcnate rocks.

e
(7,630 gallicns per Zay per fzct) and stzra

value fcor transmissivity was taren from C:z

all directicns. It was determined that after purping for  seven years at

S00 gpm (twice the expected rate of use), the drawdcwm at a  omile

U\

{Hydro—Searzh Inc., 1989). This estima‘e

assumes rhat n¢ hydraulic tarriecs o the drawdcwn czne  will

4

intercepted during the muine iife (the seven years of water productizn),
In realizy, the geoloqic materials expeosed at tne surface

interpretaticns zf <he subsurface

enccuntered s the west cf the prepesed we' field whizh  includes well
numrers $it3, and 21847 throtucgh S2830 'Hydro-Searzh Inmc. 1%89). This will
result in jreater than projected drawoowm in the _mmediate vizinity =f e
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reductions o©f recharge as a pcssible cause of the reduced water levels at
Ash Meadows in the early 1670's. This is further evidence that there is
probably liztle ccnnection between the Ash Meadows flow system and that of

the Newvada Tes: Site and vicinity, i.e., between the Oasis Valley-

crtymile Wash system and the Ash Meadows system.

There are a nurder cf potential groundwater contamination sources
asssciated with the project.  No adverse impacts to groundwater qua.ity

are anticzipeted from any cf these sources, as discussed in the following

Ooen Pit. One open pit is planned for the Mother Lode project. Due

t2  the apgerent lacth of groundwater within the proposed pit, combined with

the limited watershed area and rproposed surface water diversion, the

b
XY
()

s
3
w
(1]
(L

e d)
s
O

s
3]
(B
ot
'S
1]
3
(3]
(Al
(2]

xpected tc result in groundwater discharge ¢ the
watler acoumilating within the pit i
o

s minimal.
be negligible.

Impacss o groundwater guelity frcom the mine pit shoul

waste Pock oo, wWaste roch remaining after ore separation would be

hauled tc a separate 2urp near the mine pit. Potential impacts associated
with the waste.rcch disposal are the generation of acid mine drainage and
subseguent recharge cof such water to the local groundwater aquifer.
Pocrential irpacts caused by the waste rock duwps are not considered to be

icant because: l) adeguate surface water diversion is provided fcr

4
L
[} ]
¥
o
w
e
1
r
[§)

Sk areas; 2, groundwaztier is at a considerable depth below the

(%)

durs  sites in e low permeability, fractured bedrock, aguifer; and 3) the

ol

‘t
arid climetiz settiing precziudes the generation of significant seepage

“hrough the waste materials,

§ cre would be leached on a

n
conzaines leach pad with a Zdilute cyanide scluticn., The leaching systenm
is designed o e self-coniainel and intrinsically tight in order to
Srevent the release zf  toxic cyanide intc the environment and to obtain
2

11 available gzld from the leaczh sdlutions. No adverse impacts te



grouncdwater quality frem the leaching facility are expected. In additizn,
the hydrcgeolegic conditicrns afford a mederate degree of hydrolegic
isclation. With the intervening silts and adequate depth (at least
200 feet) to grouncdwater, in addition to the attenuative capacity of the
soils, the poter.tial for grouncdwater quality degracation is limited.

The prepesed handling of the reagents used in the ore processing
shculd nct resclt in any adverse impacts te groundwater quality. This is
due in part %o the inherent necessity to fully contain the sclids and

liguid slurzies and creacents involved in the ore processing.

Sanitary Sewace. Sanitary sewage frcm the mine would be disposed of

via a segtic tank and leach field system. The geologic materials bereath
the project area shculd provicde adeguate rencvative capacity for sanitary
wastewaters discharged o this system.

Solid waste fNcn-Haza:rdous). Solid waste generated by the mine and

at a rnearby landfill. o adverse imgacets
to the grounceazer are anticipated from this activity.



4.0 MITIGATION MEASURES

FeN
—

Surface Water

Some bank and channel erosion may occur in high-impact flow areas in
the diversion channel. Significant erosion could result in some lateral
migration c¢f the diversion channel and streambed scour under flood flow
conditizns. This cn-site impact could be mitigated by incorporating

enginecred channel armaring in the diversion design,

4.2 Grounceater
Putz  tests have nct been conducted in the area to quantify drawdown
estimates. in crder to verify the estimates and to ensure that if an

e

impact occurs it can be identified, a groundwater monitoring system is
recommended. It is recommended that at least one on-site well completed
in the ore tone be monitcred. Additional wells already completed by other
agencies le.3., U.S8. Geczlogical Survey) should also be monitored if
possible, It is recommended that :f available, three additional wells
cject site and Beatty; to the north of
tjeczt site; anZ LT the scuth of the prcject site in Crater Flas

(e.g., well V-1 as indicated on Figure 1 may be a possibility).

A-30
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APPINDIX B

SOLL PROFILL DLSCRIPTIONS

Semple Mo . * Horizxon

Soyl Series, and Con:isluuy‘J

Aditional

f{luz), t Soul Depthy 2 ) ) ' Coszse 3 [l L] '.;“”.’t
Classification Inches  Texture Color Dry Color Moist Structure Dry Mot Yat Rocts Fragmants Raaction Boundary and Co nes
GX-1, talda Vaglsnt losmy-skaletsal, mixed, thermic Typic Durtorthid
Al 0-9 GR SL 10YR S/4 10YR 3 W ML? GR S0 VIR NS/SP  Com, P, VI 153 (32 cs
r -7 GR sL 10YR 6/4 10YR 44 MM PL si rn NS,NP Com M, 7, V7 15% B o
Cct 1-16 GR SUL 10YR 4/4 10YR 4,4 W. Massive SO VFR ns, Ny Coa M, T, V7 300 [ 7, ] o
C? 16-22 Ch & GR SL 10YR 6/4 10YR 4,4 W. Massive 50 VFR NS,NP Com M, I, VT 451 £ o
1Bk gw 22-11» white, hatd duripan Tau 7, VI batwvsan | %
plates of duripasn .
GX-1, Tapco Clayey, montmonrillonatic, thermic, shallow Typic Durargid
A 0-4 GR SL 10YR S/4 10YR 3/) W N GR so VTR nsS/ %y Few 7, VP 15 [2¢] cs
BA 4-8 sL 7.5'h S/4 T.5TR 4,4 MM SBK SO vre 37434 Hsny P, VT, «<1ny o (e 3
Com CO, N
»q 8-16 GR Clay 7.5YR S/6 7.5Yn 3/ nnaeR H rm s/? Com N, F, V¥, 0% £0 [~
faw (O

Weatheted, brown tult



APPENDIX B {CONTINULD)

?' ~l; WOt Notizon Y M ]
vl erle> and - j1ti1ons
l_Lnl), } Soyd Depthy 2 ) ) ' L‘)"“!"'KY . Coarse 9 Teatlures
Classiftaication Inches Textute Color Dy Color Mot Stiuctute Oty Hoist Wal Roots rrageants Heaction Boundary and Commants
GX-3, “tmnsmed” Argird fine-loawy, mitaed, thaimic Typic Dagargid
A 0-} st 10YH S/4 10YR 4.4 W H GR su VER NS, NP Tew r, V¥ 10% to cs
BA 3-19% B SsL 10YR 5/4 10YR (/4 W onoprL Sit FR 5S/NP Com n, F, VY 100\ to GH
W M GR
bt 1% 28 CB Losm 7.5YR /4 T.5YR 44 MM OSBK i £ S, v Few (U, B, 7, 10\ L0 o
vy
B2 29-38 CH Loam 7.5YR 3¢ T.5YR ¢/4 Masstve H (2] Sy Few CO, M, I, Jon 3] -
vy
GX -4, bedss loswy -shaletal, mized, thermic, shallow Typic burargid
A 0-) Gk SL 10YR &, ) LtoYm 4/} W M GR 50 VFR NS,/ NP Few P, V¥ 20\ 5t cs
BA 3-8 GR & CB SI. 1OYR o/9 10YR 4,4 " o ri N FR NS/NP Coma N, P, VP 15y e o
M N SBK
Bty $-1) GR & CB CL 2.5YR S/¢ 7.%Ym /4 "M SBK | | (4] s/¢ Comm, F, VP IN >, ] o
Bhym 1)e White, hatd dutipan . Ev



APPENDIX B [CONTIMIED)

§:> ‘e Mo * Horlzon Additd 1
1]l %erres snd i ona
(lutl. . So;l Deprth 2 ) . 1 _c_g'_lf.!’_‘_..mfy P Coarss Feoatutes
Classifization Inches  Texture Color Dry  Color Maisl Structurs DIy  Hoist  Wet Roots fragments  FReaction Roundary and (omments
GX-3, Tapco Clayay, montmorilionitic, thetmlc, shallow Typic Durargid
A 0-) GR SL 10YR 5/4 T.SYR 4,4 W M GR 0 VIR $5/SP  Cow P, VI 1y EO cs
BA 3-8 L 7.5YR S/4 T.5TR 44 W M SAK SH-R  FR s/r Com F, VP, 1A [ o] ow
Few CO, M
Btq 8-20 a T.5TR S/4 7.5YR 44 S n PP TR T & S/P Com F, VT bY £0 M [a%
Frew CO
Brryw 20+ white, hard duriqan Massive PL
Gx-6, “Unnsmed” Arnid Tine-loamy, mixsd, thermic Typlc Naplarqrd
A 0-3 GR L-SL T.5YR S/4  1.SYR 4/4 W M Ch S0 VIR S5,SP  Many 7, VT, 20N EO s
Few (O, N
A 3-10 CR Losm T.S5YR 5/4 7.5vm ¢/4 ¥ M sax SH ra L ¥4 4 Many £, VF, 15% St (e
Com N, Tew CO
Bth 10-22 GR SICL SYR 5/6 SYR 4/6 nnPR H rt s/se Com CO, N, 15% [2,] o~
r, vr
| 3 22-)0 loam T.SYR 8/¢ 7.5t 2,6 W, Passive SH n sS/S5P 333 £s GW
Cr 30-43+  White, tred, and yellow older W. Massive

wveath tuff



APPENDIX B {CONTIMAD)

Sample My . *

Hotizon

So1l Serises, and 5 Additional
(fazy, ¢ soil [mpthy 2 ) ) ‘ __E.‘.)ﬂ._!_l:‘__..rL Costae 9 s P Features
Classitication Inches' Terture Color Dry” Color Moist” Structure' Diy  hoitst et Rools TFragmants Msaction Boundary  and Comments
GX-1, Tapeo Clayey, montmorillonitic, thermic, shallow TYpic Dutargid
A 0-3 GR SL T.5YR 5,4 T.5YR /4 W MLl CR sQ VIR SS/SP Few T, VY 18y Lo cs
8A 3-8 GR ¢ CB T.5¢R S5/4 T.5YR 4,9 W M SBX si (4] SS/P Com M, 1, e ro o

floss VY, Few (O
BLg -1 GR L (v T.5Yk 5,4 T.5YN 4.1 M M ABK 1] th S VP Com CO, M, 200 vO, EM (9

Clay r, vr
BLkq {Thin, not sampled) t£S
Bham 14 White, hacd Guripan [n
GX-0, Zaldas Lamy, »ixed, thermic TYpPic Dutosthid
A 0-3 GR SL 10N 6/¢ 10YR /¢ W nGR 50 vra RINP  Yew P, VI 15 st cs
By )-8 Loam 10YR 6/4 10YR 4,4 MM SBK SH-4 e ss/v Com CO, N, 104 £s w

r, vr

Bhkqm §-15¢ White, hatd Qiripen Feuw CO, M, P, VP [24

along cracks aad
between plates of duripan



APPENDIX B (CONTINULD)

Sawple Mo.* Hotito
Soil Serves, .nd”‘ Conslatency Additional
{toz), L Soyd Drpth) 2 3 ) 4 _Lonalatshey 3 Coatys 7 s Pestures
Clansitication 1nches' Texture Color Dty  Color Moist  Structure Dty  Moist  Wet Roots Fcagments  Resction Boundary  snd Commants
GX-11, Ialda Variant Losmy-skaletal, mixed, thermic Typic Durorthid
A 0-4 CR 5L 10YR 5/4 10vR 3/) W o PL, S VER SS/SP Pew F, VT 20y m cs
W M GR
BA 4-11 VGR SL 7.5YR 64 V.SYR 44, Massive/ si rR §5/5P Cow CO, M, 5 £s o
46 W M SDK r, vr
LT 11-16 VGR SL 7.5YR 6,4 T.STR 4/ Massive/ s FR $S/SP  Com (O, M, 45 £S5 o
W M SDK r, vr

Akgm 16-10+ wWhite, hard duripan eV
GX-12, Leslandic Clayry-akelatal, montmorillonitic, thermic Typic bursrgid
Al 0-2.5 GR SI. 10YR 5/4 10YR /) w MK GR 50 VFR NS, WP Fau F, VT 201 LO cs
A2 2.5-% GN 5L, 10YR 6/4 1orr 1/) w M PL SH [ 4] NS, WP Peuw T, V¥ 15y o [
RA 5-10 GR Loam 10YR 3,4 LoYR 4/4 W SeK 5K m s/sP Many M, F, VT, 15% €0 [}

Com CO
stql 10-18 GR CL 7.5YR S/6 7.5Tm /4 MM " m s/v Many M, ¥, VI, 20\ [ o4 oo

Com CO
Btql 18-24 GR ¢ CB CL 7.5YR 3/6 7.5¢R 4,4 M MPR " (4.} s,y Com M, T, VF, a5 [ £4] o™

Few CO
Btke 24-27 GR SCL 7.5¢YR T.5vm 4/6 Massive n R s/v Feu n, P, VP q0r ES o
Bkam 21-18 white, indurated duripan Massive/ Peu F, VI belwveen



APPENDIX B (CONTINUED)

Sample NoO.°
Su3) Serjes,

’
'z,

Classitication

Gx-13,

Bty

Bhym

Gx-14,

fBtg

fAthg

ahgm

Nonzon 5 AdJL L 1
an iona
+ Sojl Depth) ? 3 ) . Consistency R Coazss ) [y features
Inches  Texture Coler Dry Color Moist  Structure Dry  Moist Wt Roots rragments  Reaction Boundary and Comments
Tapo Clayey, montmorillonitic, thermic, shallow Typic Duracrgid
0-4 GR Losnm 10YR 5/4 10YR 4/) W nH PL/ s0 V'R SS/SP Pew n, I, VP £0 cs
W MuF GR
9 GR loam T.5YR 6,4 T.SYR 474 W N PL n R ss/SP  Com M, P, VI, tn o™
W oM SBX Few CO
9-17 GR Clay 7.5YR 576 T.SYR 4/6 MK PR/ n rt ss¥ Com r, VF, tH o
n K SBK Few CO, M
17-29+  White, stronyly indurated Juripan with leminae Tew 7, VF belwesn
plates of duripan
tealandic Clayey-skeletasl, montmorillonitic, thsimic Typic Durargid
0-4 GRr SL 10YR 3/¢ toYR 3/4 W M GR 30 ViR NS /NP Comn ¥?, VV 1N to cs
4-16 GR Losm 10YR S/4 10YR 4/4 "t n sSex SH m . SS/SP. Com CO, W, 10V £0 G
7.5YR S/4 r, vr
16-130 VGR CL 1.5YR 5,6 T.5YR 4/4 MNP Vi [ 4] s/P Few P, VI N Lo-SE o
{Thin, not saspled) ES o
J0-48+ Mard, 1ndusated dusipan £V



APPENDIX B (CONTIN'IED)

§, l; No. * Borlzon S fed
>3 eties snd AMditionsl
(tor), ¢ sofl Depth) 2 ) s . __Conslstency Coatse . ’ Pestures
Classification Inches  Texturs Color Dry  Color Molst Structure Dry PMoist  Wet foots Pragquents PReactlon Boundary  and Comments
C1-13, Long)inm Loawy-skeletal, mized, theralc, shallow Typtc Durarthad
A 0-3 GR & CB SL 10YR 6/4 10YR 444 nROPLY sh rn NS/NP  Tew P, VY IS ] cs
H Mur GR
Bv 1-1 GR ¢ CB 10YR 6/4 10YR 40 nnoPL sn re SS5/5P  Com to many (0, I35 Ls o~
Loasms M, P, VT

Byrym LES Y White, hard duripen Few M 7 V7 £

betwaen plates of

duripan
GX-16, “Unnsmed” Arqid Flne, montmorillonitic, thermic Xarollic Pelearqgid
Al 6-21.% GR loss 7.5TR %0 7.5YR 44 WML sn vTe SS/5P Fev 7, VP 29y to cs
A2 2.5-6 GR Loam 7.5TR S/¢ 7. 5YR 4/4 W nGR sH VIR ss/SP Com P, VI, -n o Gs

Feu N
Bal 6-16 GR Loasm 7.5Yn 5/% 7.5 &/4 W K SAK H (g ] sS/s5P Many N, 7, V7 124} 0 GS
aa? 16-20 VGR loams  7.3TR 374 7.5Ym 4/4 Hassive L] (2 s/sP Coa P, V¥, N 0 A

Tou M, 16-2%°
| 1 20-13 GR Clay SYR 5/6 SYR 4/6 snr/ L] r: s/v o N, F, VP, 15 g0 W Many thick

S naf ADK 15-30° clay akins on
ped laces -
pote wells

Bk Jo-42 VGR Loam SYR 6/6 SYR 4/6 Massive | § ra SS/NP Fevw VP 5 ES (e )
c °2-1 VGR LS SYR /4 STR S/4 Massive ] re NS/NP  Very Faw VF mn £s
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APPENUIX B (CONTINULD)

.';n l; No Hut i zon S
O eriey, and i
(laizy, & Soyl Leplh) ? ) ) 1 —Miw— Coarse 3 b
Classitication Inches  Teszture Color Dry’ Color Moist’ Structurs Diy  Matst  wet Root s Tragments  Reaction Boundatry and Comaents
GX 20, Pineval losamy-skeletal, mized, wesic Dutiserollisc Haplargid
A 0-3.% GR loas 10YR S/4 10YR )/) W O PL/ sH VFR $S/P Com F, VI, MmN SE Gs
W MLPF GR Taw N

BA J.%-11  wGR L-SL 10YR S/4 10YR 4/4¢ W M SHK Sit 43 $S/5P Many r, VP, 35 tH o™

Cum M, Pevw CO
Btk 13-2) VGR SICL  JOYR 4/4 10VR 4/) KN osBK N R s/5¥ Com 7, VP, s £s ow

Pev CO, N
L} 2% Witte, somevdiat weathared volcanic rock
GX-1, Zalda lasamy , wized, thegmic Typic Durocthid
A 0-) GA SL 10Ym As4 10YR 4,4 W MMF GR SO vrR ss/s¢ few F, VP 260 se Ccs
B2 LN ] GR loam 10YR 6/4 10°R 4,4 W R SBR k1] m ss/P Com K, P, V¥ 10V [, ] ()
Bhoym 8-17s Whiite, hard dusipan Few i, 7, VP £s

A A I T S T T T e -

along cracks and
between pirates, 0
the Jdutipan



Sewple
So1 S
tlua),
Clase

GX-12,

Btq

LIRE

LIS L

Gx-13,

stq

Btkg

fkae

APPENDIX B

[COHNTINIIID)

no . Horlzon LY Additi 1
tivs and tions
s 501 Depthy 2 ) ) ‘ _Comtstancy Coatse 7 . Tegtiures
tcation 1lndhas Taxture Color Dry Color Molsl Structutle Diy Morst Wat Rools Pramenls Reaction Boundary and Commants
Tapra Variant Fine, montmotillonitic, thermic TYpIC Durargid
0-4 st 10YNR 3,4 10YR V) W rGa 50 VIR $5,75¢ 100 fo cs
4-9 GR + CP SL 1OYR 3/4 1.5YR 44 MM oSAX SH-H IR 5/SP LL3Y rn s
T.5Tm A/9
LS X Gr Clay T.SYR Y4 T S5YW 44 $ CO PR v (44 ] s, VP 19y 0, o4 (]
e-)) G (L 7 ST 6,6 7. 5TR 4/6 Massive N R s/P 15y £s o
11-400 White, Hacd diripan a4
Tapco Variant fines, montwotillonitic, thermic Typic Durargd
0-) GR SL 10N S/4¢ 107N 4/4 ¥ rGh 50 VIR NS, WP Many 1, VI, 15 [ £0] cs
Few M, 0-5°
3-10 VGR Losm 10TR S5/4 7.5tk ¢/4 " SBR p] (2} s/se Com N, I, VP, sy Lo o~
rew CO, 5-22°
10-22 GA Clay T.5Ym S/6 7.5YR 4/¢ nNAPr mw [4 ] s/P Com N, P, VP, %% o [~}
Fou CO
(Thin, not sampled) s o™~
22-27» white, hard dutipan (2



APPINULIY B {CONTINULD)

;; le Wy ° Norizon ARt 1
NN Ser10s and itures
(Luat, » SO‘I fmpthy ? 3 ) _ffﬂ_'..’l:ﬂtY . Coarse ' s Featutes
Classification [Inches  Testuce Culor Dey  Colar Moist Structuse Dy  Muist  Wet 200t s Pragments  Reaction Soundary’  and Commenta
GL-24_ lwdas Vatient tosmwy-sheletal, mised, thermic Typic Durasrgid
A -4 VLR 5L 10YR 5,4 10w )/} W r Cx S0 vin NS ‘NP Pany P, VT in s cs
C -1 wa SL 10YR &/4 10YR 4,4 W. Mazsive SO LD VIR NS, WP Com I, VP, N s &

Foeu M
2nthg 28-31 VLA SL T.5vm a8 T.9m 44 Mazsive/s (Y] (4] SS/SP  Few M, Y, VY I [4 oW

W onoSpR

2nhge 1410 White duripan Foeu I betwesn

plates in Suripen
GI-29. Umdas Varioant Loamy-steletal, mized, thermic Typic Dutaiqiy
[ o-1 R SL 10Ym 5,8 107R 4/) wnoa S0 vra NS NP Com F, VP 300 £s cs
C s-18 VG SL 7. %R o/8 Y SYR 4/¢ W. Rassive 30 vrh N3, we Com P, VP, N s o

Pow
[ Y 18-21 VGR 5L T Stm &/4 1.57R /4 Massive F ] m ssMP Com P, VP, 5% {2 o~

fow CO
LY 211-27  White, Ratd Juripas (a4

- e m e e e m o Ememee ® e eweoeeaeeew o~ - = o=

T . T R R I A



APPLNDIX B (CONTINJED)

g. le ®mo . * Norizon LY Additd 1
o1l Seires, and itions
(Lezd, o Soul Tepth, 2 ) ; . __Consistemy Costse . ’ Fastures
Classification Inches’ Taexture Colot Dry Color molst  Structute  Dry  Foist  Wet Poots fraqmants Resction soundary  and Comments
GCX-26, Teropa loswy-shelets]l, mined (calcarenus), thetwic Lithic Torriorthent
AC 0-4 VGR 1ose  JOYR 34 107 ¢4 R i 4 SS/SP  Com I, VT, 10 £s o

Foeuw N
] [ Natrd cacrbonate bedtock
GX-27, Tecops laowy-shelatsl, mizxed {calcestenus), therwic Lithic Tnrgiotthent
AN 6-9 toss 7.%YR 3¢ 1.9YN 4/4 M M OSPAR SH m sSS/5P Com I, VT, [RRY [ 53 W

Fow M
L ] b Somevhat hard, qusstzite bedroch

* Ssaple Mumbecs %, 10, 17, 18, and |9 ate not described in this table.

tsse Tabie 2-1%

Sesl Profsle Description abbrevistinns ars listed sad dascribed in USDA-SCS, April 1970, West Technical Service Center.

Por example, Sample Mumber % 13 compatable to 14 and 13 of Cwdas Variant.

The new designations for soil hostzons and layers (Soil Survey Manual,

Cobbly

Yary Cobtdbly
Zatresely Cobbly
Channery

Very C(hannery

233333

Eatremely Channety

]
se1l descriptions. ”
Description of Soils in the Field, ray 1901, pp. 39-31) are used 1n this geport.
2 Tectuce and terture modifier abbreviastions:
s sand s Sandy Clay Loas
Ls Loamy Sand (9 8 Clay losa
st Sandy Loaa SICL  Si1lty Clay loes
L oam sic Silty Clay
SIL  Si1lt Loem C Clay
s? St
)

Color. Drv snd Moist: mMunsell Sot} Color Ohart,

1973 Editiron.

GR
oy
cra
b ]

b2 ]

Gravely

Very Gravely
Eatiomely Gravely
Shaley

Stsatifired

These samples represent soil vaits similar to other samples dasctibed in this Table

“Definitions and stbeeviations Co¢
Ageiculture MamBooh Bo. 18, tevised Chapter 4, “CLasmination and



APFENDIX B | CONTIMR D)

Sumture: Crade Siae Trpe
W weak vr Vaiy fine re Platy
" Merletate r fine GA Geanula
s Stiong [} Medium sun Subampular Blochy
(g4 Coaise ABK Mgular Blocky
veo Vary Coarse rm Prismatic

W Massive Weal Massive
MRassive

S rassive Stiuny Masstve

G Single Grained
Clubly
Consisteny:  Dry roist el

()] laose [ V3] Louse NS Wun Slichy

) Soft v K Vety friable 3 Stightly Stichy

s Slightly Mecd r Fiisble 3 Stichy

L] Magd LA Pue vs Vesy Stichy

A\ Very nard vt Veiy Fitm Ny Non Plastc

[ 4] CLatsomely Masd Lri Latiemaly Fate sy Stightly Pleastac

r Plastac

ve Vesy Plastac

Bovts: LT TYpe
Very Fow Ve  Very Tine
Pov [ 4 Fine
Com (Common) L] Nediua
Rony €O Couarse

Routs ace Jescribed 1a tosme of » specified size {type) and Quentity (nuabet). The size classes are:

Veiy fine: Less then I sm 10 diameters
Fine: f to ] e in Jismetes

;!a_._u_u__-: 2 to % am )n dremetes
;C-_-e!:’; S om ot larget in Jismeter

Nouts latges than 10 am 1n dismetler may be Jexciibed sepatately



APFLHUIX R ([(UONTINULDI

Quantity classes or 1oots are deftned In termy of numbers of sach at1e per wnit aces-~1 square centimeter for very Cine and fine roots, and 1 square decimaler

for madlum and cosrse roots. All 1oots smaller than 10 mm in disseter ste desctibed in terms of the folloving quantity classes:
Tov: Less then | per unit ares of the specitied size

Cosmon: 1 to 3 per unit srea of the specified sixe

Many: Mote than 5 per unit s1es of the specilisd size

Ronts are described ss to nusher ficst, and type seconid.

Costye Fragments: All coarae frsgment percentaqes (\ by weight) ave taken feom Soll Laboratory Dets. Mumbors ars tomnded to the nestest vhole nusber .
Lithologic madifiar typey {qruvely, channery. etc.) sre taken from the “211° fiald 3011 prolile description form (nr esch samplad profile.

Reaction: Effervescence Reaction pH

5;—1::—:(1 Stronqly Aryd $.1 -~ %%
Mod. Actd MWuletately Arad 5.6 ~ &0

[ A4 n-Cl{larvescent S1. Mad Slightly Acid 8.1 - 4.3

SE  Slightly Effervescent Neutral Heutral 6.6 ~ 1.3

N Modetately Effervescent Mid. ALk, Mildly Alksline T~ 08

(4] Stronqgly CLffegvescent Mod. ALh Muletately Alkaline Ty - 0

v vialently CLffervescant Stiong AlN. Stiongly Aldsline 4.y - %0
Very Stronq Alk. Very Styonqly Alhaline »9 0

’ Mogizon Boundagies: Oistinctness Topoqtaphy

A Abrwpt 1¢2 cu thick) $ Smooth (the boundary is a plane vith fev ot no Lirequlscitioes)

€ Clear (2 te 3 cm thick) W Wavy ithe boundary has undulations 1n vhich depressions are wider than they are doop)

G Gradual (% te 13 ca thich) § tlecequlac (the boundatry has pockets that sre deeper then they ate wide)

D Diffuse (213 c» thich) 8 Broken lat least one of the heslzons ot layets sepatated by the boundary i3 discontinmows amd
the boundary is fntertupted).



m
Intes Mountain laboiatorles, Inc.

1631 Torra Avenus Shendan, Wyoming 82801 Tal (307) 672 8945

i
FOR] (Ol INS, (O ORADO
Project: CLXA LD

Ray 1), 1984 Poe | ol ¢
(] {4 Sitwr (alcwa  Rognesiue  Sodie Sar
sehes /(o alien wy/l e/} aeg/)
il Bo. tocalron Depihs | ) t
n) A 3D 0.0 1.8 ).t LN W4 | ) LN o.N 0.)%
nel RN R 1 0.6} K. .26 9.9) 0.5 N,
1 .0 00 1.2 .9 5%.0 IR} o.N 0.9 0.4}
NS 1) p.0 )0 N LR he BB RY 1.9 & 8.4
145% 1008 1 .4 1.0 118 0.1l on .M
Y 10100 1.8 8.6 9.7 2.4 0.4 0.5 "N
1458 i 0.0 ).0 10 (R} s [N 7] 1.09 6.4 N
ney 1.000 e .8 1 .0 t.0 L K'Y 6.8
N il KKK 1.} 1.06 1A (R N 8.5 e
Nl 990 n (R, n.s .12 LI{} [ L) ]
L Y 10170 s .5 §).} .16 8.0 0.4 0.5
LY S]] 16.0-00 1.3 [ X Y] 5.2 1.9 1.1) 1.00 oen
2064 (4B} 0010 1.4 (R} N 1.%9 1.4 o.n 6.1}
nws R RN X 8.5 na | B4 (K3 L K Y 8.4
12464 6x- )8 (KER 1) 1.9 n.l 1n.4 5.3 (N, ] L2
nw o0 o0 11 .4 0.2 1.00 1 5 (KT o.n
Wl 16.0. 0.0 1) N B.1 1.01 N 1.% R}
Wy 0.0 0.8 | X ] [ K] 9.1 1.60 &N 1. ).06
N ; .00 1.6 0.% i .0 L N Y| 1IN .n
nn .08 19 8.5} us 1.4 0.5%0 1.60 | Y]

» .
Miscellancous Abbreviations: SAR- Sediua Adsarploon Ralie, (1 (alren Eachange (apacity, LSP: Enchungedble Sodie Percentage, Luh tachungesble, Avarl Avatldie




Ky 11, 1908
Lab No. Llotalion
NN x 20
NN

NN

1IN (il
N

24N 1
124N

nn

nw

PRl §] )
M uan
nu

NN

21 s S 4 B
2186 -

Mistellanesus Abbrevialony: SAR- Sodiua Mborplion Rat1o, (E1- (alien Lachange Capacity, ESP: Eachangesble Sudius Fercenlage, tah Lachangedble, Avarl Avarlble

1633 Teria Avenue

Depihs

0.0 1%
RN )
11.0 1).8
0018
3000
0.0 4.0
1090
LR IN
0110
10.0 22.0
0.0 L
e ne
nenl
A NK
0.05.0

adbedbe B T N N N S e e Sy e
. . . B . . . o .
W o G w A o v O e oy v G P

{3
sahwy/n

o Xt

0.%
L BY)
0.4%
0.69
0.4
1.1
0.%9
0.u
K
0.
LW
L4
(R 1]
1.00
0.%

Salwr -
alien

5.0
.0
)
2.1
s
ns
ni
n.)
.
6.2
».0
na
5.)
b
.9

m
Inter Mountaln laboiatorles. Inc.

Sharddan, Wyonung 82801

fomi (o0l InS, (OnORAD
Project: GEXA LOUD

alcwe
aeq/) YIVA!
(W] 1.1)
.1 1.4
) 1.1
.9 0.9
1.0} 0.84
6.4 1)
| 104 ) .
.04 0.5}
3.0 8.5
1.3 0.8
" 1 1.5
2.1 1.18
B! 0.9
1.8 1.64
(] (RY)

Rgnestue  Sodha
seq/)

:—j—ocoaooa
S . P h Ny
o s O A G e

0.4
0.8
.0
0.9
0.4

SAL

0.18
oM
o
0.19
0.84
0.0
6.4
1.1%
1.9
o
0.1}
0.4
.04
en
0.2

Tol (307) 672 BU4S

Paye 1ol
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Inter-Mountaln Llaboratosles, Inc.

161 Terra Avenues Sharldan, Wyoming 82801 Tol {307) 672 8945

i
FOR) COULIRS, ((XORADO
Projecty CLXA LDUD

Xay 11, 1982 Page ? ol |
Coarse  VYery Fine (loy M Sand Sl Clay Teslwe Oiganic  Carbonale Seleniue

frogeents Sand 1 t 1 1 Raller \ ppE

Lab Mo. Llocalien bepths 1 1 l

N s 0.8-3.0 0.} 15.0 A §1.) .1 1.6 SAMDY ( OAX c.¢ 0.7

1n4) 31880 6.1 14.2 1.5 5.9 Ny 15.0 SADY 10M 0.2 0.)

1M 8.0-20.0 5.2 12.0 1.} n.s ns .0 (LAY 18An 0.} 0.9

2145 61} 0.0-).0 1.9 00 . 104 5.1 n.? $.] SANDY | OAN 0.} 0.7 0.0

1156 Jose 0.0 ng 16.) 56.9 30.9 1.2 SANOY | 0AN 0.} 0.} .02

)Y 0.8 4.0 0.0 1.4 1.5 1. 1.1 [N | (LAY LOAX 0.4 0.} 0.0}

11050 (39} 0.0 3.0 15.) 18.) 1.2 54.1 TR 6.1 SANOY | OAN 0.6 1.6

N9 1.0-0.0 18.) 2.1 1.9 510 3.9 .1 SNDY (oan 0.} 1.7

1460 x-1) 8.0-400 16.) 1.6 11 6] n.l? 1.9 SANDY 10AX 8.4 0.9 .0

161 9.0 %.0 ) K] 16.1 5.2 n.s 4.4 SANDY | oAl 0.4 1.8 .07

e s.01).8 108 1.5 ¥.0 3%.9 3.0 2.5 L1AY LOAN 0.5 .8 .02

1148) &1 1.0 0.0 LK) n.? 3.1 “.9 1.6 N5 SADY C1AY LOAN 6.) 0.)

Nt oIS 0.0-).0 Ko ) 1.0 [} N 19 3.5 toan 0.6 6.9

NWS Jo sl X | .0 N %9 n.1 14.0 1oAR N 5%

1466 116 0.04.0 .1 1.1 1 518 n.S 8.7 SANDY 1 0AN 1.2 1.0

nwl §.0-16.8 na 1.0 149 5.1 %.) 10.4 SADY 18 0.4 0.6

22460 16.0-0.0 KA 1.0 R 5.2 X | 10.4 SADY L8R 8.2 0.4

2148y 28.0-0.0 15.0 1.1 51.6 10.9 6.2 1.9 {1ay 0.4 .8

N 0.0-42.0 }I N | 1.2 1.) ns 0 1.6 SAMOY LaaN 0.2 1.}

mn Qene 4.1 IN | $.) nj n.? 1.1 LoANY SAD 0.) 1.8
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Inte-Mauntaln laboiotorles, Inc.

1633 Torta Avenue Shenan, Wyoming 82801 Tol {307)672-8945

in
FORY (OLE NS, (O DRADO
Praject: GEXA CXD

Ly 11, 1988 Page | of )
pH t Satus - (alciva  Ragnesiua  Sodiue AR
ahai/ea alien scq/l acq/} seq/l
1 8. Llotalion Depths e 5°C 1
mn onNe 1y 2.5) s 1.4 0.50 1.80 XY
N 214N {due) 92.01).0 1.9 0.54 (.6 " 0.4 1.80 .05
nul 6.0 15.0 1.1 LR 1.1 1.0} N ) 0.8 0.1
1, 1246 () 6.0 160 l.0 0.4) 0.1 1.0} (R 1] 0.9} 0.k
1Y 6 s 0.8)8 1N N .6 .M N 0181 0.%
11499 1852 ) 0.0 ).0 1) ne N1 W .1 0.29

Nassellaneows Abbieviatrons: SAR  Sodie Adsorplion Relte, (18 (atren Lathange Caparity, LP: Trchangeable Sodnm Percentage, Lueh Lachungrdble, Avatl- Avatdable
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lnter-Mountala laboratortes. Inc.

181) Terra Avenue Sherkian, Wyonming 82801 Tet {J07) K12 BY4S

s
fory (ot ins, (O ORADG
Projedt: LLIA LOID

iy 1), 1 Poge Lol
{osrse  VYeryline Ulay MM Sand $il {in Teatwee Ocganic  (abonte Selennm
[1ogments Sard ) 1 1 1 Rotler ! [ a)

Lab Be. Hloecalion Depths 1 L !

14N X 0019 1.1 N 14 5. Q. (N SADY | BAR 1] L )

mn 1.5-13.0 5.0 n.y 14 "y 5.2 5) SAOT | QAR 0.} 6.9

i 1.0 7).0 Ha n? 1.1 ] %9 ' 1 0an 8 3?2

S an 9.0-).0 A n 6.1 Y] 5.0 5.} SAOT | BAK (B 31

1406 KRN L ] N N Y nl 15.) { 0N ’? 11

mnn un 0010 19.0 M1 11.} \YH ] 2 5.9 LANDY | OAN () ") 8.0}

1408 1.04.0 .0 1.1 1 W50 N 114 SAUNY | 0AR LN [} ] q R )

mn 9.0 140 15.9 1. 5.9 1.} no ] (s 0 15 40

11N M.0110 15.0 5.4 'S 594 u Y SAM0Y | 0AR 8.l 1y e 0

L] an 10.0 2.9 ne 1.1 5. K9 PN ] 3. (LAY L OAR e} (R 90

) an ‘RN 11 Nl 51 4.5 5.1 W SANDY | fA 1.2 182

14 (02849 Q. na (R “.e I | 6. SAIDY | BAR (] !

P21 0.0 300 n.e n.e LB (R | " 1.1 ST | AN 6] | X

0w an [ K ER | ns 1.é 1.6 52.¢ m! (X SADY | 0AN 14 1.}

N (3 )] 8.05%0 41.0 0.4 1.1 5.8 nA " SADY | BAR e 2.9




Ly |1,

1 Re.

mhn
17m

nyl
2L 1)

11452
11e%

1613 letra Avenue

1988

location

NUHNP)

)

frs
1248200p)

Depths

aene
Q810

6.0 160
LD

1830
80810

(sarse

frogments
1

)

ni

nl

JUMUL

Inter - Mountaln loboratoiles, Inc.

Shatldan, Wyoming B2601 Tet (307) 872 8945

(§{
foR) (ol les, (00 DRANO
Projecty LIXA COUD

Page 2ol ]

Yery Fine (lay D Sand Sl (lay fenluwre Scqanic Carbonate Selemum

Sand 1 1 1 1 Lther 1 poe

1 1

I} $.) n.) 11.2 )1 1 GAXY SAD 0.} 11.0

112 {0 0 1S 1.5 1 0AXY SAMD 01 10.1

{s.4 R 5).) %.) i SANDY | BAN 6.¢ 0.6

1.8 15.8 5.9 1.4 1e.) SADY | 0AN 0.} 8.6

15.4 1.4 §).) 8.1 1.6 SADY { 0AN 8.t 0.}

N 8.4 61.) .5 6.2 SANDY { 0AR 8.8 0.7



PARAMITTZ2S ANT AMALTTIZAL PROCIIOUILS PR T2PSS1L ANALYSSS

TaRen ltam Wosing Degariment of [Avirarsental ual.ty.  Land Nality Bivitien. Gulteiine Yo |

“Topreil end Fverturden.’ 12, 19.04, and IAtaredountain “porsczacies, lae., stendard sethnod pracecu’es

Factametay Reparted aa

Recormended P2ra3cedutes

Prepacatian ot s21. sampies

{3t ana.yvas

Subsampling of s1eved (! wm)

$0L. materialy for analytis

Zoartre lragmens Percent >y we gnt

=L, | Wrdroqen Lon activity

At saturation cpaete.

Jinduztivity rwnor /TS & (Y 2

Pregacation 2f sazica%izn Peczent
eaIract and satutstion

Ferent delerminstion

Particio=rite ANy Petcent 2lay. ailt,
send and very fine

sand . vfa & 2. 25-0.. sm:

Tewture VITA tertursl ziasse
Sclozle Za =g an2 ¥ e/
192, am-adv0t9t 9n tat o AR ¢ cNlateg fiam

10.4ble T2, M, ¥a

TIncantiationy

larzcrazey Peccont

TIani: "atcer Petzens

Al dry samples at 219 €. Scear up 2.943 far 3r.-2.
and 3i1aving of sample. Pizh out .arje zcsrse fraTee
Steve t1amp e neterial P1eh 2yt remain ng r3ce T34y
fraqments .ef? on 2Nhe 13 mesn 1 wm: 3,00 .1
temasning soil elods lefL asn 3Ne () “eash screer v,
JNOL pastes the tcteen aveid qrinding z3arse fre Tme-
DUTIAG “he antLEe t1ample Propacetian pracectite esce
Frinding 3! temple saterial must be avoided

USSA Manddeet 60, 1994 - Siagnoseis and tepcivement 3
Saline and Alkali Seris. pp. BI04, U.S. Sai.nisy
laborstory Staff.

YIIA Hanchooh 436, App. . paqe 471 se1l Sutoey
Labotstery methods & Pracedures Zar Ta..ec%ing $a1.
Samples. pagqes ¥ ang (1«1).

YSIA WManchboer 40, “ethod t21s). peqe L5]1. end paqe b
“sthed }

YSIA Manddnew 43, “ethod ‘'le:, peqe t¢ arq vere-4
Pages 1%-20,

USIA Nandbe-~r §0, “ethods ! ind la. pages 41 4r7 Mg

and 1% snd 5. peqe 137

Mydreseter “ethed. ASA Mone. “o. %, Part . vetns<
435, panes 341-346. AA Deneur settling Zime 13
repiired.  Sleve snalysis feor vfs .40-0"7 aqan N
"wRe. Mo V. Part 1, pages 134¢-%9%¢ Diacx L34 ong
002

JSTA Manddeoon 1, pages 10%?1).
Catraction of Ca, =q, snd Ma Dy JSTA Hanabece §5. we»
Js . page 4. Aalysis By stamic sds0rpe.on

sPecizagnatometsy.

YILA Mandbeox 40. peqe 4

YSTA Manddaor $), Metheod (l¢:  jaqe 3%

ASA Mono. No. 3, 1902, Part !. wethedq I%-1 ¢ Tase




