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DEPLOYMENT ARTA SELECTION

LAND WITHDRAWAL JACOUISITION DEIS

CHAPTER 1: PROGRAM OVERVIEW

CHAPTER | PRESENTS AN OVERVIEW OF THE M-X SYSTEM AND THiS EIS
INCLUDING:

o A DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES,
INCLUDING SCHEDULE AND RESOURCE REQUIREMENTS

o AN OVERVIEW OF THE TIERED M-X ENVIRONMENTAL PROGRAM THAT
INVOL VES SITE SELECTION AND LAND WITHDRAWAL

o6 A PRESENTATION OF PUBLIC SAFETY CONSIDERATIONS WITH PHYSI-
CAL SECURITY AND SYSTEM HAZARDS

o A SUMMARY OF FEDERAL AND STATE AUTHORIZING ACTIONS ASSO-
CIATED WITH CONSTRUCTION AND OPERATIONS

CHAPTER 2: COMPARATIVE ANAL YSIS OF ALTERNATIVES

CHAPTER 2 COMPARES THE ENVIRONMENTAL IMPACTS OF ALTERNATIVE M-X
SYSTEM AND OPERATING BASE COMBINATIONS, DETAILS INCLUDE:

o THE SELECTION OF LOCATIONS FOR TWO SUITABLE DEPLOYMENT
REGIONS, 200 CLUSTERS, AND SEVEN ALTERNATIVE OPERATING
BASES

o PRESENTATION OF CONCEPTUAL CONSTRUCTION SCHEDULES, PER-
SONNEL REQUIREMENTS, AND RESOURCE NEEDS FOR EACH ALTER-
NATIVE

o COMPARATIVE ENVIRONMENTAL ANALYSIS BY ALTERNATIVE FOR
EACH RESOURCE PRESENTED IN CHAPTERS 3AND #

CHAPTER 3 DESCRIBES THE POTENTIALLY AFFECTED ENVIRONMENT IN
NEVADA, UTAH, TEXAS, AND NEW MEXICO. ENVIRONMENTAL FEATURES OF
BOTH BI-STATE REGIONS AND OF OPERATING BASE VICINITIES ARE
PRESENTED. RESOURCES ADDRESSED INCLUDE:

o WATER, AIR, MINING, VEGETATION, AND SOILS

¢

WILDLIFE, AQUATIC SPECIES, AND PROTECTED PLANT AND ANIMAL
SPECIES

o EMPLOYMENT, POPU' ATION, PURLIC FINANCE, TRANSPORTATION,
CONSTRUCTION RESOURCES, ENERGY, LAND USE, AND RECREATION

o CULTURAL RESOURCES, NATIVE AMERICAN CONCERNS, ARCHAEO-
LOGICAL AND HISTORIC FEATURL"

CHAPTER & ENVIRONMENTAL CONSEQUENCES TO THE STUDY REGIONS AND

CHAPTER & EXPANDS THE CHAPTER 2 ANALYSIS FOR EACH RESOURCE IN
CHAPTER 3. ADDRESSING THE QUESTIONS RAISED IN SCOPING, CHAPTER &
DISCUSSES THE POLLOWING TOPICS ON A RESOURCE BY RESOURCE BASIS.

o THE REASON EACH RESOURCE IS IMPORTANT AND THE SOURCE OF
SIGNIFICANT DIRECT AND INDIRECT IMPACTS

o THE INTERRELATIONSHIPS BETWEEN RESOURCES AND KEY CAUSES
OF SHORT- AND LONG-TERM IMPACTS SUCH AS AREA DISTURBED
AND POPULATION GROWTH

o MITIGATIVE MEASURES WHICH POTENTIALLY REDUCE IMPACTS

o A MATRIX OF POTENTIAL MMPACT SEVERITY BY GEOGRAPHIC AREA
FOR THE PROPOSED ACTION AND EACH ALTERNATIVE

CHAPTER % APPENDICES

CHAPTER 3 CONTAINS AN M-X BASING ANALYSIS REPORT WITH APPLICA-
TION OF SELECTION CRITERIA TO CANDIDATE BASING AREAS. ADDITIONAL
SECTIONS INCLUDE:
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ACRONYMS REPERENCES

LIST OF PREPARERS INDEX

DISTRIBUTION LIST

WOk B




31

3.2

3.3

3.4

TABLE OF CONTENTS

Part |
Introduction
Regional Environment Nevada/Utah
. Introduction

3.2.1
3.2.2 Natural Environment
3.2.3 Human Environment

Regional Environment Texas/New Mexico

3.3.1 Introduction
3.3.2 Natural Environment
3,3.3 Human Environment

-

Part II
Operating Base Vicinity Environment

1 Beryl
2 Coyote Spring Valley
3  Delta
.4 Ely
5 Milford
6 Clovis
7 Dalhart

il

PP s Xorry VY= SF LSRR S SRS | S

"

pecpsrcinn Tor

e

3-5

3-5
3-13
3-133

3-225

3-225
3-235
3-291

3-353

3-357
3-389
3-425
3-453
3-485
3-513
3-535

IT RIS

——

ot




Figure
3.1-1

3.1-2

3.2.2.1-1

3.2.2.1-2

3.2.2.1-3
3.2.2.1-4
3.2.2.1-5
3.2.2.2-1

3.2.2.3-1

3.2.2.4-1

3.2.2.5-1

3.2.2.5-2

3.2.2.5-3

3.2.2.6-1

3.2.2.6-2

3.2.2.6-3

3.2.2.6-4

3.2.2.6-5

3.2.2.6-6

LIST OF FIGURES

Preferred (black) and extended (gray) geotechni-
cally suitable areas in the Nevada/Utah study area.

Geotechnically suitable area in the Texas/New Mexico

study area.
The hydrologic cycle.

Generalized cross-section showing basin and range
geology.

Nevada/Utah regional groundwater flow system.
Designated hydrologic areas Nevada/Utah.
Nevada/Utah Field Program status and scope.
Lakes and reservoirs in the Great Basin.

Nonattainment and Class I areas designations in the
Nevada/Utah study area.

Occurrence of mineral deposits within and near the
the Nevada/Utah study area.

Simplified vegetation of the Nevada/Utah study
area.

Plant and animal relationship along an elevational
gradient in the Nevada/Utah study area.

Soil types of the Nevada/Utah study area.

Wild horse and burro distribution in the Nevada/
Utah study area.

Pronghorn antelope distribution in the Nevada/Utah
study area.

Elk distribution in the Nevada/Utah study area.

Mule deer distribution in the Nevada/Utah study
area.

Bighorn sheep range and key habitat in the Nevada/
{Jtah study area.

Major waterfowl habitat areas in the Nevada/Utah
study area.

3-16
3-21
3-23
3-28

3-49

3-54

3-55

3-59

3-61

3-64

3-69

3-75

3-77

3-79

3-81

3-83

e




Figure
3.2.2.6-7

3.2.2.6-8

3.2.2.6-9

3.2.2.7-1

3.2.2.8-1

3.2.2.8-2

3.2.2.8-3

3.2.2.9-1

3.2.2.9-2

3.2.3-1

3.2.3.5-1

3.2.3.6-1
3.2.3.6-2

3.2.3.6-3

3.2.3.6-4

3.2.3.7-1
3.2.3.7-2

3.2.3.8-1

L d

Sage grouse range and key habitat areas in the
Nevada/Utah study area.

Blue grouse and quail distribution in the Nevada/
Utah study area.

Chukar partridge distribution in the Nevada/Utah
study area.

Major wetlands and aquatic habitats in the Nevada/
Utah study area.

Rare plants in the Nevada/Utah study area.

Distribution of threatened and endangered wildlife
species in the Nevada/Utah study area.

Protected fish species in the Nevada/Utah study
area.

Existing and proposed wilderness areas in the
Nevada/Utah study area.

Significant natural areas in the Nevada/Utah
study area.

The Nevada/Utah region of influence (ROI) for the
human environment.

Road systems and communities in the Nevada/Utah
study area

Pipelines in the Nevada/Utah study area.

WSCC, Regions 25, 27, 28, and 30. Projected peak
demands and resources (winter).

WSCC, Regions 25, 27, 28, and 30. Project peak
demands and resources (summer).

Existing and Proposed transmission lines in Nevada/
1Jtah region.

Private land in the Nevada/Utah studv area.
State lands in the Nevada/Utah studyv area.

Irrigated croplands in the Nevada/Utah study area.

Y T TN T

Page

3-85

3-87

3-89

3-91

3-116

3-119

3-123

3-127

3-131

3-134

3-153

3-155

3-158

3-159

3-161
3-165
3-167

3-173




Figure Page
3.2.3.8-2 Major outdoor recreation facilities in Nevada. 3-180
3.2.3.8-3 Major recreational facilities and campgrounds in

the Utah study area. 3-181
3.2.3.8-4 Water-based recreational areas in the Nevada/Utah

study area. 3-183
3.2.3.8-5 Big game harvest in Nevada. 3-187
3.2.3.8-6 Big game harvest in Utah. 3-188
3.2.3.8-7 Pronghorn, bighorn sheep and elk management areas

in Nevada. 3-191
3.2.3.8-8 Big game management areas in Utah. 3-192
3.2.3.8-9 Mule deer management units in Nevada. 3-193
3.2.3.8-10 Mountain lion management areas in Nevada. 3-194
3.2.3.8-11 Muie deer management in areas in Utah. 3-195
3.2.3.9-1 Native American ancestral sacred site areas. 3-205
3.2.3.9-2 Pinyon-Juniper woodlands in the Nevada/Utah

study area. 3.207
3.2.3.9-3 Native American reservations and colonies. 3-211
3.2.3.9-4 Native American BLM grazing allotments in the

Nevada/Utah study area. 3.213
3.2.3.9-5 Important Native American water sources in the

Nevada/Utah study area. 3-214
3.2.3.10-~1 Archaeological and historical sites currently

listed in the National Register of Historical

Places. 3-215
3.2.3.10-2 Pleistocene lake beds and Cenozoic fossil

localities. 3.219
3.3.1.1-1 Geotechnically suitable areas in the Texas/

New Mexico region currently under consideration. 3-226
3.3.2.1-1 Boundary of the Ogallala Formation 3.237
3.3.2.1-2 Groundwater regions and subregions in the vicinity

of the Texas/New Mexico study areas. 3-241

vi




Figure
3.3.2.2-1

3.3.2.3-1

3.3.2.4-1

3.3.2.5-1

3.3.2.5-2

3.3.2.6-1

3.3.2.6-2
3.3.2.6-3
3.3.2.6-4

3.3.2.7-1

3.3.2.8-1

3.3.2.8-2

3.3.2.9-1

3.3.3-1

3.3.3.1-1

3.3.3.1-2

3.3.3.1-3

3.3.3.0-4

Drainage Basins in Texas/New Mexico.

Class | and nonattainment areas near the Texas/
New Mexico geotechnically suitable area.

Qil, gas and potential uranium occurrence in the
Texas/New Mexico study area.

Simplified Vegetation of the Texas/New Mexico
study area.

Soil types of the Texas/New Mexico study area.

Mule deer and white-tailed deer distributions in
Texas and New Mexico.

Pronghorn antelope range in Texas/New Mexico.
Barbary sheep distribution in Texas/New Mexico.
Upland game distribution in Texas/New Mexico.

Water bodies and major creeks in the Texas/New
Mexico study area.

Protected plant species located in and near the
Texas/New Mexico geotechnically suitable area.

Protected animal species in and near the Texas/
New Mexico geotechnically suitable area.

Existing and proposed wilderness and significant
natural areas in and near the Texas/New Mexico
geotechnically suitable area.

The Texas/New Mexico region of influence (ROI) for

+he human environment.

Historic and projected baseline labor force in
Texas |7-county region.

Historic and projected baseline rate of unempioy-
ment in Texas |7-county region.

Historic and projected baseline labor force in
New Mexico 7-county region.

Historic and projected baseline rate of unemplov-
ment in New Mexico 7-county regton.

vii

s B W P s wn o e s as

Page

3-250

3-260

3-263

3-267

3-269

3-276
3-277
3-278

3-279

3-28)

3-285

3-233

3-289

3-295

3-296

3298

3-302

3-304

M

o




e

Figure

3.3.3.5-1

3.3.3.6-1

3.3.3.6-2

3.3.3.6-3

3.3.3.6-4

3.3.3.7-1
3.3.3.7-2
3.3.3.7-3
3.3.3.8-1

3.3.3.8-2
3.3.3.8-3

3.3.3.8-4

3.3.3.8-5

3.3.3.10-1

3.3.3.10-2

3.4-1
3.4.1.1-1

3.8.1.0-2

3.4.1.1-3

3.4.0.1-4

Roads sections and communities in the Texas/New
Mexico study area.

Existing and proposed underground pipelines in the
Texas/New Mexico region.

Southwest Power Pool (SWPP), Region 22, peak
demands and resources (winter)

Southwest Power Pool (SWPP), Region 22, peak
demands and resources (summer).

Existing and proposed transmission lines in Texas/
New Mexico

Federal lands in the Texas/New Mexico study area.

Private lands in the Texas/New Mexico study area.

State lands in the Texas/New Mexico study area.

Irrigated cropland in the Texas/New Mexico study
area.

Dry cropland in the Texas/New Mexico study area.

Rangeland in the Texas/New Mexico study area.

Major bodies of water in Texas/New Mexico study
area.

Major recreational areas in Texas/New Mexico.

National register sites in and near the Texas/
New Mexico geotechnically suitable area.

Geographically distinct areas of the Southern
High Plains.

Potential operating base sites.
Area of Analysis (AOA) for the Beryl vicinity.

Historic and projected baseline labor force in
Iron county.

Historic and projected baseline rate of unemployment

in fron county.

Yistoric and projected baseline population in fron
county.

viii

Page

3-313

3-315

3-318

2-319

3-321
3-324
3-325

3-326

3-332
3-333

3-334

3-339

3-341

3-345

3-346
3-354

3-358

3-359

3-360

3-361

L




Figure
3.4.1.2-1

3.4.1.2-2

3.4.1.3-1
3.4.2.1-1

3.4.2.1-2
3.4.2.1-3
3.4.2.1-4
3.4.2.1-5
3.4.2.1-6
3.4.2.1-7

! 3.4.2.2-1

3.4.2.2-2
3 3.4.2.3-1
3.4.301-1

l 3.4.3.1-2
i

Vegetation cover types in the vicinity of Beryl.

Locations of protected and recommended protected
aquatic biota near Beryl.

Existing traffic volumes in the vicinity of Beryl.

Area of analysis (AOA) for the Covote Spring Vicinity.

Historic and projected baseline labor force in
Clark County.

Historic and projected baseline rate of unemploy-
ment in Clark County.

Historic and projected baseline population in
Clark County.

Historic and projected baseline labor force in
Lincoln County.

Historic and projected baseline rate of unemploy-
ment in Lincoln County.

Historic and projected baseline population in
Lincoln County.

Vegetation types in the vicinity of Coyote Spring.

Locations of federal, state and recommended aquatic
species near Coyote Spring.

Existing traffic volumes in the vicinity of Coyote
Spring.

Area of Analysis (AQA) for the Delta
VICINITY.

Historic and projected baseline labor force in
Millard County.

Historic and projected baseline rate of unemploy-
ment in Millard Countv.,

Historic and projected baseline population in
‘Millard County.

Yegetation cover types in the vicinity of Delta.

Page

3-365

3-368
3-386

3-390

3-394

3-395

3-396

3-398

3-399

3-400

3-402

3.404

3-422

3-426

3-429




e

Figure

3.4.3.2-2

3.4.3.3-1

3.48.4,1-1

3.4.4.1-2

3.4.4.1-3

3.8.4.1-4

3.4.4.2-1

3.4.4.2-2

3.8.4.3-1

3.4.5.1-1

3.4.5.2-1

3.4.5.3-1

3.4.5.3-2

3.4.5.3-3
3.4.6.1-1

3.4.6.3-1i

3.4.6.3-2

3.8.7.0-4

Locations of protected and recommended protected

aquatic species near Delta.

Existing traffic volumes in the vicinity of
Delta.

Area of Analysis (AOA) for the vicinity of the
Ely OB.

Historic and projected baseline labor force in
White Pine County.

Historic and projected baseline rate of unemploy-
ment in White Pine County.

Historic and projected baseline population in
White Pine County.

Vegetation cover types in the vicinity of Ely.

Protected and recommended protected aguatic
species located near Ely.

Existing traffic volumes in the vicinity of Ely,
Nevada.

Area of Analysis (AOA) for the vicinity of Milford.

Vegetation cover types in the vicinity of
Milford.

Historic and projected baseline labor force
in Beaver County.

Historic and projected baseline rate of unemplov-
ment in Beaver County.

Traffic volumes in the vicinity of Miiford.
Area of Analysis (AQA) for the Clovis vicinity.

Historic and projected baseline labor force in
Curry County.

Historic and projected baseline rate of unemploy-
ment in Curry Countv.

Existing ftraific volume in the vicinity of Clovis.

Area of Analysis (AOA) for the Dalhart vicinitv.

Page

3-435

3-449

3-.454

3-457

3-458

3-459

3-461

3-463

3-481

3-486

3-492

3-497

3-498
3-508

3-514

3-520
3-532

2536

-



e . ——n

b d

Figure

3.4.7.3-2

3.4,7.3-3

3.4.7.3-4

3.4.7.3-5

3.4.7.3-6

Historic and projected baseline labor force in
Dailam County.

Historic and projected baseline labor force in
Hartley County.

Historic and projected baseline rate of unemploy-
ment in Dallam County.

Historic and projected baseline rate of unemploy-
ment in Hartley County.

Traffic volumes in the vicinity of Dalhart, 1975.

Xl

B i S A T

Page

3-542

3-543

3-544

3-545

3-557




Table

3.2.1.2-1

3.2.1.2-2

3.2.1.2-3

3.2.2.1-1

3.2.2.1-2

3.2.2.1-3
3.2.2.1-4

3.2.2.1-5

3.2.2.1-6

3.2.2.2-1

3.2,2.2-2

3.2.2.2-3

3.2.2.3-1

3.2.2.4-1

3.2.2.4-2

3.2.2.4-3

LIST OF TABLES

Projected cumulative employment effects of selected
major projects in the Nevada ROI counties, 1980-1990

Projected cumulative employment effects of selected
major projects in Utah ROI counties, 1980-1990

Employment projections by major industry, by place
of residence, baselines | and 2, Nevada/Utah region
of influence, 1980, 1985, 1990 and 1995 (as a
percent of total employment)

Assumed values for precipitation and percent re-
charge for several altitude zones in area of this
report

Generalized lithology and water-bearing character-
istics of hydrogeologic units in the Great Basin

Water availability for M-X affected valleys
Fugro National field activities, Nevada/Utah

Sequence of actions for obtaining a water right in
Nevada

Sequence of actions for obtaining a water right in
Utah

Flow characteristics of major rivers in the Nevada/
Utah study area

Estimated average annual flow of small streams in
selected valleys in central Nevada

Flow characteristics of small streams in selected
valleys in central Nevada

Summary of National Ambient Air Quality Standards
(NAAQS) and Nevada and Utah ambient air quality
standards

Minerals produced in Nevada study area counties

Gross vield of mines in Nevada study area counties
(1977)

Minerals produced in Utah study area counties (1975)

Xii

Page

3-10

3-11

3-15

3-17
3-26
3-30

3-41

3-43

3-45

3-47

3-48

3-53

3-57




Table

3.2.2.4-4

3.2.2.5-1

3.2.2.6-1

3.2.2.6-2

3.2.2.7-1

3.2.2.8-1

3.2.2.8-2

3.2.2.8-3

3.2.2.8-4

3.2.3.1-1
3.2.3.1-2

3.2.3.1-3

3.2.3.1-4

3.2.3.1-5

3.2.3.1-6

3.2.3.1-7

3.2.3.2-1

3.2.3.2-2

Value of mineral production in Utah study area
counties (1975)

Major vegetation types in the Nevada/Utah study area

Common and typical amphibians, reptiles, and mammals,
Nevada/Utah study area

Common and typical species of birds of the Nevada/
Utah study area

Fish of Nevada/Utah study area

Rare and protected plant species in the Nevada/Utah
study area

Substrate types and rare plants which often occur
on them

Summary of the legal status of protected and
recommended protected fish in the Nevada/Utah
study area

Summary of the recommended protected invertebrates
in the Nevada/Utah study area

Nevada civilian labor force, by place of residence
Utah civilian labor force, by place of residence

Selected economic characteristics of the Nevada/
Utah region and the United States

Total employment and percent share by major economic
sectors for counties in Nevada, 1977

Nevada employment growth by sector, study area
counties, 1967-1977

Total employment and percent share by major economic
sectors for selected counties in Utah, 1977

Employment growth by sector, selected counties in
Jtah, 1967-1977

Earnings by economic sector, Nevada counties,
1967-1977

Per capita income and earnings shares by economic
sector, Nevada counties, 1977

xiii

Page

3-58
3-63

3-66

3-71

3-93

3-97

3-113

3-121

3-125
3-135
3-136

3-138

3-139

3-140

3-142

3-143

3-146

3-147



Table

3.2.3.2-3

3.2.3.2-4

3.2.3.4-1

3.2.3.5-1

3.2.3.6-1

3.2.3.7-1

3.2.3.7-2

3.2.3.8-1

3.2.3.8-2

3.2.3.8-3

3.2.3.83-4

3.2.3.8-5

3,2.3.8-6

3.2.3.8-7

3.2.3.3-3

3.2.3.8-9

3,2.3.3-10

Earnings by economic sector in selected Utah
counties, 1967-1977

Per capita income and earnings shares by economic
sector, selected Utah counties, 1977

Population and employment in Nevada/Utah by year
1965-1975

Locations of severe grades and alignments in the
Nevada/Utah study area

Fuel consumption projections

Federally administered acreage by county in the

Nevada/Utah study area, excluding BLM administered

land

State, private, and BLM-administered lands in

the Nevada/Utah study area counties, in thousands
of acres

Farms and farmland in Nevada/Utah study area
counties, (977

Trends in farming in Nevada/Utah, 1950-1974

Market value of agricultural products sold, Nevada/
Utah study area counties, 1974

Cropland acreage Nevada/Utah study area counties,
1974

Distribution of animal unit months (AUMs) by
BLM Planning Units, 1979

Livestock inventories, Nevada/Utah study area
counties, 1974 and 1978

Qutdoor recreation facility inventory-acres of
land facilities, Nevada, 1976 (acres)

Outdoor recreation facility inventory-acres of
land facilities, Jtah, 1976 (acres)

Rank order of existing lakes and reservoirs
by size in Nevada

Rank order of existing lakes by size in Utah

X1v

Page

3-148

3-149

3-151

3-154

3-157

3-163

3-164

3-169
3-170

3-171

3-172

3-176

3-177

3-178

3-179

3-185

3-186




"
o e e -

Table

3.2.3.8-11

3.2.3.8-12

3.2.3.8-13

3.2.3.8-14

3.2.3.8-15

3.2.3.8-16
3.2.3.8-17

3.2.3.8-18

3.2.3.8-19

3.2.3.8-20

3.2.3.9-1

3.2.3.11-1

L2.3.11-2

3.3.1.2-1

3.3.1.2-2

3,3.2.1-1

3.3.2.1-2

Pronghorn, bighorn sheep, and elk harvest by
management unit for 1978 for those areas in the
potential study area

Muie deer and mountain lion harvest by management

area for 1978 for those areas within the potential
study area

Upland game harvest by county for 1978 for those
counties in Nevada/Utah

Furbearer harvest by county in 1978 for selected
counties in the potential study area

Waterfowl harvest data by county for the
Nevada/Utah study area

Game fish in Nevada and Utah
Major fishing streams in Nevada

Streams with good to excellent fishery resources
in selected western Utah counties

Number of game fishing streams and their total
length for hydrologic units within the study area

Nevada Gamefish Harvest, {976-1979

Vital statistics of Native American reservations
and colonies in the Nevada/Utah study area and
vicinity

Nevada/Utah market area production of Portland
cement by district, 1960-1978

Portland cement capacity utilization Nevada/Utah
market area, 1973-1978

Employment by place of residence, inctuding
military, Texas/New Mexico Region of Influence,
1982-1994

Adjustments to baseline population projections to
account for major non-M-X projects. Texas/New
Mexico deployment region

Stored groundwater in regions

Summary of calculations of depletion rates in

groundwater regions

Xy

Page

3-189

3-19Q

3-196

3-197

3-198
3-199

3-200

3-201

3-203

3-204

3-209

3-221

3-222

3-227

3-233

3-239

3-240




Table

3.3.2.1-3
3.3.2.1-4
3.3.2.1-5
3.3.2.1-6
3.3.2.1-7
3.3.2.1-8

3.3.2.1-9

3.3.2.2-1

3.3.2.3-1

3.3.2.3-2

3.3.2.3-3

3.3.2.4-1

3.3.2.4-2

3.3.2.5-1

3.3.2.6-1

3.3.2.6-2

3.2.2.6-3

3.3.2.7-1

Use and depletion of groundwater in Texas
Use and depletion of water in New Mexico
Texas water withdrawals (acre-feet/year)

Texas water consumption {acre-feet/year)
New Mexico withdrawals (acres-feet/year)
Consumption (acre-feet/year) New Mexico

Physical availability of groundwater in the Texas/
New Mexico study area

Records of gauging stations in the Texas/New
Mexico study area

Monthly percent frequency of dust observations
in the Texas/New Mexico region

Summary of National Ambient Air Quality Standards
(NAAQS) and Texas and New Mexico ambient air
quality standards

Summary of National Ambient Air Quality Standards
(NAAQS) and Texas and New Mexico ambient air
quality standards for gaseous pollutants

Texas mineral production in 1976 by county within
the study area

Value of mineral production in New Mexico by county
within study area 1976

Major vegetation types in the Texas/New Mexico
study area

Amphibians and reptiles of the High Plains of Texas
and New Mexico by habitat type. State or federally

listed endangered species are not included

Birds of the High Plains of Texas and New Mexico
by states and habitat types

Mammalian fauna of the High Plains of Texas and New
Mexico by habitat type

Fish of the Texas/New Mexico studv area

Xvi

Page
3-242
3-243
3-245
3-246
3-247

3-247

3-248

3-252

3-257

3-258

3-259

3-265

3-266

3-2638

3-271

3.272

3-275

3.283




Table

3.3.2.8-1

3.3.2.8-2

3.3.3.1-1

3.3.3.1-2

3.3.3.1-3

3.3.3.1-4

3.3.3.2-1

3.3.3.2-2

3.3.3.2-3

3.3.3.2-4

3.3.3.4-1

3.3.3.6-1

3.3.3.7-1

3.3.3.8-1

3.3.3.8-2

3.3.3.8-3

3.3.3.8-4

Rare and protected plants of the Texas/New Mexico
High Plains

Endangered and threatened fish and wildlife in the
Texas/New Mexico High Plains area

Total employment and percent share by major economic
sectors for counties in Texas, 1976

Texas employment growth by sector, study area
counties, 1967-1976

Total employment and percent share by major
economic sectors for counties in New Mexico, 1977

New Mexico employment growth by sector, study area
counties, 1967-1977

Earnings of economic sector, Texas counties, 1968-
1978

Per capita income and earnings shares by economic
sector, Texas counties, 1978

Earnings by economic sector, New Mexico counties
1968-1978

Per capita income and earnings shares by economic
sector, New Mexico counties, 1978

Population and employment in Texas/New Mexico by
year 1965-1975.

Fuel consumption projections
State, private and BLM-administered lands in the
Texas/New Mexico study area counties. in thousands of

acres

Farmland in Texas and New Mexico study area
counties, 1974

Trends in farming in Texas and New Mexico, 1950-1974

Cropland acreage in Texas/New Mexico studv area
counties, 974

Market value of agricultural oroducts, Texas/New
Mexico study area counties. 974

Xvii

MR SRACIIME S NPT Yk ot tom e SIS e

Page

3-284

3-286

3-292

3-293

3-299

3-300

3-305

3-307

3-308

3-310

3-312

3-317

3-323

3-327

3-328

3-329

3-330

™.




Table

3.3.3.8-5

3.3.3.8-6

3.3.3.8-7

3.3.3.8-8

3.3.3.8-9

3.3.3.8-10

3.3.3.10-1

3.3.3.11-1

3.3.3.11-2

3.4-1
3.4-2

3.4-3

3.4.1.2-1

3.4.1.2-2

3.4.1.2-3

3.4.1.3-1

3.4.1.3-2

Livestock inventories, Texas/New Mexico study area
counties (thousands of head)

Recreational lakes and streams in the New Mexico
study area

Recreational lakes and streams in the Texas
study area counties

Wildlife inventory estimates in the High Plains
drainage area of the Red River

Major parklands and recreational facilities in
New Mexico study area counties

Major parklands and recreational facilities in
Texas study area counties

Numbers of recorded archaeological sites in the
southern portion of Llano Estacado

Texas/New Mexico market area production of
Portland cement by district, 1969-1978

Portland cement capacity utilization Texas/New
Mexico market area, 1973-1978

Proposed Action and aiternatives
Major components for operating base complexes

System land requirements for operating base
complexes

Climatological data for the potential operating
base sites

Total emissions and emission density levels at
potential OB locations

Potential wilderness and significant natural areas
within a 50 mile radius of the Beryl OB site

Total empioyment and percent share by major
economic sectors for selected counties in Utah, 1977

Employment growth by sector, selected counties in
lJtah, 1967 to 1977

XViii

Page

3-335

3-336

3-337

3-338

3-342

3-343

3-347

3-349

3-350
3-355
3-356

3-356

3-363

3-364

3-370

3-371

3-372




Table Page
3.4.1.3-3 Utah earnings change by economic sector, 1967-
177 3-374
3.4.1.3-4 Per capita income and earnings shares by economic
sector, selected Utah counties, 1977 3-375
3.4.1.3-5 Assessed valuations, indebtedness limitations,
and reserve bonding capacities, 1979 3-376
3.4.1.3-6 General fund revenue and expenditures, Iron County,
Utah, selected years 1977 and 1978 3-377
3.4.1.3-7 Summary of revenues, all funds Iron County School
District, 1977-1978 3-378
3.4.1.3-8 Summary of expenditures, by funds, Iron County
School District, 1977-1978 3-379
3.4.1.3-9 Recreation sites on Dixie National Forest land in
the vicinity of Beryl 3-383
3.4.2.1-1 Projected employment by major industrial sector,
Clark County, 1980-1981 3-391
3.4.2.1-2 Empioyment (by place of residence) 1977-1979 3-392
3.4.2.1-3 Employment projections by major industrial sector,
Lincoln County, 1980-1994 3.397
3.4.2,2-1 Potential wilderness and significant natural areas
within a 50 mi radius of the Coyote Spring site 3-406
3.4.2.3-1 Total employment and percent share by major economic
sectors for counties in Nevada, 1977 3-407
3.4.2.3-2 Nevada employment growth by sector, study area
counties, 1967-1977 3.408
3.4.2.3-3 Earnings by economic sector, Nevada counties, 1967-
1977 3.409 »‘
3.6.2.3-4 Per capita income and earnings shares in Nevada 1
counties, 1977 3411 ;
i
3.4.2.3-5 Assessed evaluations, indebtedness limitations, and
reserve bonding capacities for selected potitical
jurisdictions in Clark County, 1978-1979 3.u413
3.4.2.3-6 Developed recreation sites in the Covote Spring
vicinitv 3418
A
X1X

AT MR ) SR O o JEVIRAL i { )kl .on - i
e - S DO e e




Table

3.5.3.1-1

3.4.3.2-1

3.4.3.3-1

3.4.3.3-2

3.4.3.3-3

3.4.3.3-4

3.4.3.3-5

3.4.3.3-6

3.4.4.1-1

3.4.4.2-]

3.4.4.3-1

3.4.4.3-2

3.4.4.3-3

3.4.64.3-4

3.4.4.3-5

3.8.4.3-6

Projected employment by major industrial sector,
Millard County, 1980-1994

Potential wilderness and significant areas
within a 50 mile radius of the Delta sites

Total employment and percent share by major
economic sectors for selected counties in Utah,
1977

Employment growth by sector, selected counties
in Utah, 1967 to 1977

Utah earnings change by economic sector, 1967-
1977

Per capita income and earnings shares by
economic sector, selected Utah counties, 1977

Assessed valuation, indebtedness limitation and
reserve bonding capacities, 1979

Developed recreation sites on federal lands in
the vicinity of Delta/Fillmore

Projected employment by major industrial sector,
White Pine County, 1994

Potential wilderness and significant natural
areas within a 50 mi radius of the Ely OB site

Total employment and percent share by major
economic sectors for counties in Nevada, 1977

Nevada employment growth by sector, study area
counties. i967-1977

Farnings by economic sector, Nevada counties,
1967-1977

Per capita income and earnings shares by economic
sector, Nevada counties, [977

Assessed valuations. indebtedness limitations, and
reserve bonding capacities in selected jurisdictions
»f the Ely vicinity, 1978-1979

Popuiation. White Pine County and Elv, 1970, 1975,
{978

XX

Page

3-427

3-436

3-437

3-438

3-440

3-44]

3-442

3-447

3-455

3-465

3-466

3-467

3-469

3-470

3-471

3.473

o




Table

3.4.4.3-7

3.4.4.3-8

3.4.5.1-1

3.4.5.1-2

3.4.5.1-3

3.4.5.2-1

3.4.5.3-1

3.4.5.3-2

3.4.5.3-3

3.4.5.3-4

3.4.5.3-5

3.4.5.3-6

3.4.6.3-1

3.4.6.3-2

3.4.6.3-3

3.4.6.3-4

-

Percentage distribution of popuiation by age,
White Pine County, Nevada 1970, 1975, 1978

Developed recreation sites in the Ely vicinity

Projected employment by major industrial sector,
Beaver County, 1980-1994

Total employment and percent share by major
economic sectors for selected counties in Utah,
1977

Employment growth by sector, selected counties
in Utah, 1967 to 1977

Potential wilderness and significant natural areas
within a 50 mi (80 km) radius from the proposed
Milford OB site, Utah

Total employment and percent share by major
economic sectors for selected counties in Utah,
1977

Employment growth by sector, selected counties
in Utah, 1967-1977

Earnings by economic sector, selected counties in
Utah, 1967-1977 (in millions of 1977 dollars)

Per capita income and earnings shares by economic
sector, selected Utah counties, 1977

Assessed va!uaﬂons, indebtedness limitations
and reserve bonding capacities, 1979

Recreation sites on the Fish Lake and Dixie
National Forest in the vicinity of Miiford/Beaver

Total employment and percent share by major economic
sectors for counties in New Mexico, 1977

New Mexico employment growth by sector, study area
counties, {967-1977

Earnings by economic sector, New Mexico, 1968-1978
{in thousands of 1978 dollars)

Per capita income and earnings shares by economic
sector, New Mexico counties, 1978

XXi

Page

3-474

3-477

3-487

3-488

3-489

3-494

3-495

3-496

3-500

3-501

3-502

3-505

3-516

3-517

3.521

3-524

7 ot W3 B ) e L

| .-




Table

3.4.6.3-5

3.4.6.3-6

3.4.6.3-7

3.4.6.3-8

3.4.7.3-1

3.4.7.3-2

3.4.7.3-3

3.4.7.3-4

3.4.7.3-5

3.4.7.3-6

3.4.7.3-7

3.4.7.3-8

3.4.7.3-9

3.4.7.3-10

General fund receipts and expenditures, City of
Clovis, New Mexico, fiscal year, 1977-1978

Financial statistics for Curry County, New Mexico,
fiscal year, 1976~1977

Assessed value, indebtedness, and reserve bonding
capacity, Curry County, 1979

Developed recreation sites in the vicinity of
Clovis

Total employment and percent share by major
economic sectors for counties in Texas

Texas empioyment growth by sector, study area
counties, 1967-1976

Earnings by economic sector, Texas counties,
1968-1978

Per capita income and earnings shares by economic
sector, Texas counties, 1978

General fund receipts and expenditures, City of
Dalhart, Texas, fiscal year 1977-1978

General fund receipts and expenditures, Hartley
and Dallam counties, fiscal year 1976-1977

Assessed values, indebtedness, and reserve bonding
capacity, Hartley County, 1979

Assessed values, indebtedness, and reserve bonding
capacity, Dallam Ccunty, 1979

Developed recreation sites in the vicinity of
Dalhart

Projected land use in Dallam and Hartley counties
in 1990

XXl1i

Page

3-525

3-526

3-527

3-530

3-538

3-539

3-546

3-548

3-549

3-550

3-552

3-553

3-555

3-559




Affected Environment

LT T e i L el e . L




s e b e et e o s

Introduction

AFFECTED ENVIRONMENT
INTRODUCTION

Geotechnically suitable land for the deployment of M-X in the Nevada/Utah
region is shown in gray in Figure 3.1-1. Those areas in which there is currently most
interest are shown in black. Geotechnically suitable land in the Texas/New Mexico
region is shown in Figure 3.1-2, Environmental study area boundaries extend beyond
the geotechnical limits. The extent to which environmental study areas exceeded
the geotechnical limits varies according to the discipline under study.
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Introduction

REGIONAL ENVIRONMENT
NEVADA/UTAH

INTRODUCTION (3.2.1)

The following sections describe the natural and human environment of the
Nevada/Utah area. Included are descriptions of physical and biological resources:
Groundwater, Surface Water, Air Quality, Mining and Geology, Vegetation and Soils,
Wildlife, Aquatic Species, Protected Species, and Wilderness and Significant Natural
Areas. Discussion of the human environment covers; Employment, Income and
Earnings, Public Finance, Population and Communities, Transportation, Energy,
Land Ownership, Land Use, Native American Resources, Archaeological and
Historical Resources, and Construction Resources.

General Description of Study Area (3.2.1.1)

The region is located in the Basin and Range Province, with north- and south-
oriented mountain ranges separated by high desert valleys. Most valleys have an
interior drainage system; as a result, broad playas and alkali flats are common.
Terrain is rugged and relatively sparsely populated. Precipitation is minimal,
averaging about 8 in./yr. Agriculture is limited; the main rural economic activities
are mining and grazing.

Description of Other Projects (3.2.1.2)

Major anticipated activities in the region of influence are associated primarily
with mineral extraction and processing and/or electrical energy production. High
prices of fuel oil have encouraged the search for substitute fuels and technologies
for energy production. In the study area, coal, and to a lesser extent, geothermal
steam are the major anticipated energy production activities. Precious metals
prices have also increased dramatically, encouraging additional mining activities.

These circumstances are magnified in the region of influence. For example, in
the Nevada counties of Eureka, Lincoln, Nye, and White Pine, mining activities are
over 20 times as high as the national average.

Future projections have been separated into Baseline |1 and Baseline 2. The
first set of projections are essentially an extrapolation of 1967-1978 growth trends
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in the Nevada/t/tah region of influence (ROI). As noted below, Baseline | includes
the following:

Baseline |

Continuation of 1967-1978 growth trends

Construction of Anaconda Nevada Molybdenum Project (Nye County)
Metal mining Eureka, White Pine, and Lander counties

Expansion of oil and gas

Exploration in the Utah portion of the ROI

OO0 0CCOo

Baseline 2

Baseline |

White Pine County

White Pine Power Project
Reopening Kennecott Copper Company mine
Millard County

Intermountain Power Project
Continental Lines Cement Plant
Rrush Beryllium expansion
Precision-built modular homes
Martin-Marietta Cement Plant
Juab County

General Battery

UFCO Coal Loading Facility
Beaver County

Geothermal Power

Molybdenum Mining

Alunite mining and processing

OO0 O0O0O0O0OCOO0O0OO0O0OO0O0O0OC0O

Baseline 2, a high growth scenario, includes Baseline | plus the realization of
the additional future events given above. There is a degree of uncertainty regarding
each of these projects, though some may he more likely than others. The project
list was discussed and coordinated with the Jtah State Planning Coordinator's Office
and University of Utah's Bureau of Business and Economic Research, This study's
Raseline 2 corresponds with their Baseline 3. Other Projects currently planned, but
not explicity assessed, include the following:

Allen Warner Valley Complex, 1985-88

Alton Mine, south Utah

Warner Valley Power Plant, St. George, Utah

Allen Power Plant, Clark County, Nevada

Coal Slurry lines from mine to plants

Transmission lines from plants to Southern California

00 O0O0

Rocky Mountain Pipeline, proposed: 1985

Cove Fort Geotherinal Power Plant, Millard County, Utah, 1984
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Reid Gardner Power Plant #4, Clark County, Nevada, 1983
Mountain Fuel Coal Gasification Plant, 1990

Valmy Power Plant, Valmy, Nevada, mid-1980s

Mormon Mesa Solar Power Plant, proposed

In general, projects in addition to those considered for Baselines | and 2 were
not considered because either their effect on employment was expected to be
negligible, their probability of realization was deemed relatively low, or their
principal effects were expected outside the Nevada/lJtah ROI.

In Nevada, major opportunities for development are anticipated in minerals
and energy production, particularly in the rural counties. In the Nevada study area,
four large projects are anticipated: the White Pine Power Project, reopening of
Kennecott Copper Company mine near Ruth, and metal processing in McGill, all
located in White Pine County; and the Anaconda Nevada Molybdenum Project in Nye
County. Table 3.2.1.2-1 presents employment projections of these three projects.
Economic growth and changes will be pronounced in White Pine County from
cumulative effects of the two projects there; employment growth is projected to
equal as much as 5,800 jobs, over one-half of current county employment levels,

Fluctuations in the value of precious minerals can greatly affect the econo-
mics of Nevada's rural counties. Nevada mineral output dropped substantially from
1977 to 1978, largely because of the shutdown of Kennecott Copper Company mining
operations in White Pine County. Depressed copper prices and increased production
costs of meeting clean air regulations were the major factors in contributing toward
this closure. In 1978, gold replaced copper as Nevada's leading mineral commodity
for the first time in 50 years. Nevada ranked first in the nation in the production of
barite, magnesite, and mercury, and second in gold.

Although mining employment in rural counties is a small percent of the total,
the mining sector has major effects on other sectors of the economy, particularly
construction and manufacturing. In general, employment in the mining sector
includes only mineral extraction. Ore concentration is included in the manufac-
turing sector except in certain cases where the ore concentration process is located
on the mineral extraction site. Basic metals refining is normally included in the
manufacturing sector,

Mining activities have strong backward linkages with the construction indus-
try. Prior to development of a major mineral deposit, large numbers of construction
workers may be required for mine construction and ancillary minerals-processing
plants. These workers will require housing and other services, adding to the
construction impacis.

Economic activity is highly concentrated in mining in Eureka, Lincoln, Nye,
and White Pine counties. This concentration could well increase in the 1980-1990
decade, due to the recent escalation of the prices of gold, silver, and other precious
metals. Future development of opportunities would likely stress minerals develop-
ment.
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Current economic activities have centered on mineral production possibilities
in Nevada, particularly in the rural counties. Current minerals exploration in
Nevada is proceeding at an annual rate of over $100 million, and $15 million is being
spent on geothermal exploration. Although most geothermal exploration activities
have occurred outside of the Nevada ROI counties, this may be more an indicator of
feasible applications of geothermal energy than an indicator of potential geothermal
supplies. Increased economic activities in the ROI counties .would tend to operate
together with increased exploration and development of geothermal resources.

In Utah, projected employment impacts of selected projects included in
Baselines | and 2 are presented in Table 3.2.1.2-2. It indicates that Intermountain
Power Project (IPP) is expected to have the largest effects, with a peak employment
of 3,200 jobs in 1986. However, the Pine Grove Molybdenum Project, with a
sustained employment level of 1,000 persons during operations, would also produce
significnat employment growth in a comparably rural setting.

Table 3.2.1.2-3 presents Nevada/Utah employment projections for Baselines |
and 2 for selected years through 1995. Growth diverges significantly only during the
first 5-year forecast period where under Baseline 2 total ROI employment reaches
802,700 in 1985, compared to 786,900 for Baseline 1. In either case, however,
annual employment growth forecasts are well below Nevada state's 5.7 percent
average rate over the 1967-1977 period, but above Utah's 3.5 average rate over the
same period (see Table 3.2.3.1-3), Subsequently, over the [985-1990 period,
employment growth under Baseline 2 dips below that of Baseline 1. In this period
under Baseline 2, the economies of the Nevada/Utah ROl would be readjusting from
rapid project growth, particularly the build-up of White Pine Power and IPP during
the earlier forecast period. Over the 1990-1995 period, both employment growth
scenarios are projected to yield average annual growth rates of 2.0 percent.

Table 3.2.1.2-3 indicates that only slight changes are forecast in sectoral
employment shares over the forecast period. Only the percent of total ROI
employment in government is forecast to decline by more than one percent over the
entire 1980-1995 period, while only services' percent share is projected to increase
by more than one percent,
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3.2.1.2-2.

Projected cumulative emplovment effects of
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selected

major projects in Utah ROI counties, 1980-1990.
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Natural Environiment

NATURAL ENVIRONMENT (3.2.2)
Groundwater Resources (3.2.2.1)

The Great Basin is a physiographic province that cdan be characterized
hvdrologicaltly by a drainage system which has no surface outlet to the sea. Most of
the Nevada/Utah siting area lies within this basin. The only exception to this 1s the
White River system where surficially-connected valleys drain to the south and into
the Colorado River.

The hydrologic cycle within the region, as illustrated in Figure 3.2.2.1-1,
begins with precipitation in the mountainous areas. Rainfall and snowinelt provide
the initial source of surface water. As runoff crosses the alluvial material in the
vallieys, some water percolates downward through the material and becomes part of
the groundwater systemn. The remaining runoff flows through channels across the
alluvial plain and discharges onto the valley floor (playa). This ponded water may
infiltrate into the subsurface or evaporate into the atmosphere.

Maximum precipitation events occur more frequently in April and May in the
north and in July and August in the south. Occurrence, amount, and type of
precipitation are related to topographic orientation and elevation. Due to its higher
elevation, the high plateau region receives more precipitation than other areas.
Average annual precipitation ranges from 4 in. in lower valley floors to more than
{6 1n. in higher mountain ranges. Snowfall averages between {0 and 40 in. on valley
floors and can exceed 80 in. in some mountains. A generalized estimate of average
annual precipitation, with respect to elevation, is presented in Table 3.2.2.1-1
(Eakin, 1966).

A significant portion of precipitation in the study area is in the form of snow.
In areas of significant snowfall, snowmelt accounts for most of the recharge from
precipitation. The percent of average annual precipitation as it becomes recharge
has been estimated (Eakin, 1966) and is presented in Table 3,2.2.1-~1.

The two principle means by which water is lost from the Great Basin are
evaporation of shallow groundwater and transpiration from plants called
phreatophytes. A review of study area reconnaissance reports shows surface water
evaporation estimates range from 3.5 to 5 ft per year. Transpiration is estimated at
0.1 ft for scattered vegetation up to 1.5 ft for wetlands and springs. The amount of
recharge, which varies fromn less than one to about eight percent of the total
precipitation,

The mountains and valleys comprising the Great Basin are the result of
tectonic, volcanic and erosional processes (Osmond, 1960). A diagram showing the
geology of a typical valley and enclosing ranges is shown in Figure 3.2.2.1-2. Much
of the region is undertain by carbonate rocks at depth. These rocks have been
altered by tectonic activity to produce the comnplexly folded and faulted mountain
ranges. In addition, extensive areas throughout the region have been covered by
extrusive volcanic rocks. Sediments resulting from the erosion of the carbonate and
volcanic rocks cornprise the bulk of the valley fill and consequently serve as storage
areas for much of the water in the region. The generalized geohydrological
characteristics of the various types of bedrock and valley fill found within the Great
Basin are contained in Table 3.2,2.1-2.
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Table 3.2.2.1-2. Generalized lithology and water-bearing character-
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table 3.2.2.1-2. Generalized lithology and water-bearing character-
istics of hydrogeologic units in the Great Basin.
(Page 2 of 2)
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Paleozoic carbonate rocks underlie much of the region to considerable depth
as well as cropping out in many mountain ranges. (Kellog, 1963; Marcantel, 1975).
These carbonate rocks are primarily limestone and dolomite that hvae been
complexly folded and faulted. As a result, the carbonate rocks are capable of
transmitting and storing considerable quantities of water within numerous fractures
and solution channels. However, the volume of water stored in these carbonate
rocks might not be reliably determined because of the indeterminate nature of the
passage ways.

The hydrologic significance of the carbonate rocks is primarily related to their
volume beneath the surface. In some areas, the thickness of the carbonate rocks is
as much as 15,000 feet (Kellog, 1963). A considerable part of the thickness have
been found to be conducive to groundwater. Solution channels and cavities have
been encountered in oil test wells as deep as 8,000 feet in the Snake Valley,
Nevada/Utah (Hood and Rush, 1965). In the same well, fresh water was found as
deep as 6,552 feet. Because of this, the carbonate rocks store and transmit
considerable quantities of water on a regional basis. Eaking (1966) suggests that the
regional transmissibility of the carbonate rocks is about 200,000 galions per day per
foot; a transmissivity of about 27,000 sq. ft. per day. This includes extensive areas
of the carbonate rock that has no water-bearing capability as well as the highly
localized fracture zones that contain most of the transmitted water,

Extrusive volcanic rocks (i.e., basalt, rhyolite) cover extensive areas of the
surface throughout the Great Basin. These volcanic rocks are also found at depth in
many of the valleys where they are interbedded with the alluvial sediments
comprising the valley fill. As noted in Table 3.2.2.1-2, the water-bearing character-
istics of the volcanic (igneous) rocks are similar to those of the carbonate rocks. In
effect, the primary porosity and permeability of the volcanic rocks is negligible.
Where faulting and fracturing has occurred, however, the volcanic rocks are capable
of stering and transmitting water. This water is typically limited to localized zones
containing faults and fractures.

The geohydrologic characteristics of volcanic rocks have been examined in
detail at the Nevada Test Site in Southern Nevada (Blankennagal and Weir, 1973).
The volcanic rocks present at the Test Site are primarily rhyolite lavas and ashflow
tuff of Tertiary age. Most groundwater rmoves through fractures with fractures
being common in some flows and absent in others. The results of this study provides
an approximation of the water-bearing properties of volcanic rocks in the region.

Based on analysis of drill holes, Blankennagel and Weir (1973) noted that "the
combined thickness of intervals with measurable fracture permeability generally
ranges from 3 to 10 percent of the total rock section penetrated in the saturated
zone." During pump tests, wells produced from 56 to 423 gallons per minutre and
transmissivities averaged about 10,000 gallons per day per foot. However, the
saturated zone for the test wells used in this study was generally several thousand
feet below the surface.

In the project area, groundwater occurs in both unconsolidated (i.e., soils, mine
spoils, alluvium) and consolidated (bedrock) units. In the valleys, most recharge is
provided by precipitation on mountainous areas, with the water reaching the
valleyfill reservoirs by seepage lost from streams on the alluvial slopes and by
underflow from the consolidated (bedrock) units. Most of the precipitation
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evaporates before infiltration, in the mountains and on alluvial slopes, and the
remainder adds to the soil moisture, with some reaching lowland areas. In the
process, only a very small percentage actually finds its way to the groundwater
reservoir. In most valleys in the »roject area, precipitation quantities are rather
small, and infiltration to the groundwater reservoir is generally minimal. Eakin,
1951, Alancy and Katzer, 1975, estimated the potential recharge in the region. The
method used in the determinatior assumed that for any given altitude zone, a
particular percentage of total precipitation potentially recharges the groundwater
reservoir, with that percentage depending on the average amount of precipitation
within the zone,

In the project area, movement of the groundwater levels below the ground
surface exists and is generally controlled by the topography as well as the thickness
and physical composition of the soil cover, while the deep groundwater flow is
controlled by the geologic structure and stratigraphic sequence,

In general, groundwater, like surface water, moves from areas of topographic
highs toward valleys where the head is lower. In some valleys, groundwater may be
discharged to the surface as seeps and springs along valley walls, or directly into
stream channels. Sandstone, and siltstone in the alternating layers, may be
impermeable and confine the groundwater to isolated lenses within the permeable
units. These are known as perched aquifers. In some areas, seepage may cause
infiltration of surface water to the subsurface where it remains in the soils because
of their low permeability. This does not necessarily reflect a high groundwater
level.

Groundwater moves very slowly in most of the valleys, generally at rates
ranging from less than one foot to several hundred feet per year, depending on the
permeability of the deposits and the hydraulic gradient.

Groundwater movement from one valley to another occurs through both
unconsolidated (alluvium soils) and consolidated (bedrock) units. The quantity of
interbasin flow is small in relation to the total water supply but it may be a
significant part of the hydrologic budget in some valleys. PBefore significant
interbasin flow can occur, two conditions must be met. Consolidated rocks
separating the valleys must be permeable enough to transmit appreciable amounts of
water and a hydraulic gradient must exist between two valleys., Hydraulic
continuity and a gradient may extend across more than two valleys and result in a
regional flow systern where all or part of the groundwater recharge from several
valleys drains to a common sink. Figure 3.2.2.1-3 illustrates regional flow system
now known in the Nevada/Utah siting area.

In general, recharge water at the higher elevations moves through the
groundwater systems to discharge points at lower elevations. Since a gradient is
required to move the water, the water table rises away from the discharge areas.
As a result, the water table appears to have the configuration of the subdued
topographical areas. The configuration of groundwater flow systems and relation-
ships to topography was investigated in detail by Teth (1962).

The hydrologic system exists in a rather stable state, with the relationship
between hydraulic gradient and average hydraulic conductivity adjusted to transport
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the recharge water from the one location to another. If the recharge is high
relative to average hydraulic conductivity, the required transporting hydraulic
gradient might become high enough to require the water table to be above the
topography. If the recharge water is low, relative to average hydraulic
conductivity, the transporting hydraulic gradient may become so low the
topographic effect is minimized and the discharge areas shrink in some locations. In
arid climates, shrinkage of discharge water areas is accompanied by development of
zones of lateral flow where neither discharge nor recharge occurs and the direction
of groundwater flow is parallel to the water table.

In the project area, it is assumed that the water table is never above the land
surface. The water table is beneath the surface of the ground. However, it may
intersect the ground surface at the edges of bodies of water such as lakes, ponds,
springs, and rivers. The presence of a sink in the water table indicates that
groundwater is flowing toward that particular area. Either water is removed from
the sink area or the sink fills. In the steady state processes, a sink would not exist
unless some mechanism were available to remove water from the sink as rapidly as
it flows toward the sink. Usually water is removed from the sinks in enclosed basins
by discharge at the surface. Also, water may move from the existing sink to an
underlying aquifer. Generally, surface discharge to maintain a reasonable size sink
is common in eastern and northern Nevada.

Wells have been used extensively to produce water for domestic, stock,
municipal, industrial, and irrigation purposes. Large capacity pumped wells have
accounted for most of the annual withdrawals of groundwater. Individual yields of
these wells are as much as 8,600 gpm. The average pumping rate is about 1,000 gpm
according to an analysis of 2,000 large capacity wells.

The chemical quality of groundwater in the Great Basin Region ranges from
fresh to brine. Generally in sheds and alluvial aprons at the margins of most valleys,
the groundwater is fresh. Saline water occurs locally near some therinal springs and
in areas where the aquifer includes rocks containing large amounts of soluble salts,
such as parts of the Sevier River area. In sink areas, such as the Great Salt Lake,
Sevier Lake, and Carson Sink, the dissolved-solids concentraticns may exceed that
of ocean water.

Groundwater is likely to be the major source of new withdrawals. New
technologies for locating water, drilling wells, pumping water, and irrigating fields
has resulted in a dramatic increase in groundwater withdrawal in recent decades.
Adverse impacts of withdrawal have been minimal, considering the volume of
withdrawal which has occurred to date. As a result, groundwater is perceived as the
best choice of the three sources for new withdrawals. Long-term impacts of high
volume withdrawals are not yet known.

There are areas where groundwater depletions are subject to special
regulation.  Figure 3.2.2.1-4 shows those hydrologic areas which have been
"designated" by the states. Designation means that permits to pump groundwater
are: (1) not being issued, (2) being issued with limitations, or (3) being issued for
preferred uses only.

The amount of groundwater that can be removed from a basin without causing
depletion of the water resource or other associated problems is usually defined by
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the perennial vield. Estimates of the perennial yield for each basin have been made
by a number of researchers. A compilation of the perennial yield for each valley
within the siting area is presented in Table 3.2.2.1-3 in the next subsection.

Water Resources Programn (3.2.2.1.1)

The M-X Water Resources Program was initiated in June 1979 for the purpose
of evaluating the availability of water for both the construction and operational
phases of the M-X project in Nevada and Utah, Six valleys representative of typical
hydrologic conditions in the Nevada-l/tah siting area were studied during Fiscal
Year 1979 (FY 79) ending 30 September, and a report was submitted to the Ballistic
Missile Office on 21 December 1979.

Based on the FY 79 studies, it was determined that the Water Resources Field
Program should be expanded to include aquifer testing and field investigations in all
valleys within the Nevada-Utah siting area in order to better understand the
potential effects of M-X groundwater withdrawals on the local water users and the
environment and to determine the optimum water supply system for the project.

The Water Resources Program was expanded during Fiscal Year (FY 80) to
include field investigations of the hydrologic conditions in 29 valleys to be used for
deployment in the Nevada-Utah siting area which includes the six valleys studied
during FY 79.

Field hydrologic reconnaissance of 24 of the 29 valleys has been completed to
date. Data compilation and the results of the reconnaissance, however, have been
completed for 16 of the valleys; the results of studies in these valleys are presented
in Section 4.12. Drilling and testing in many of these valleys is in progress and the
results of reconnaissance studies will be updated accordingly. The FY 79 and FY &0
study areas in Nevada and UJtah are shown in Figure 3.2.2.1-5.

A preliminary literature review of the hydrologic conditions in the Texas-New
Mexico siting area was initiated in FY 80. Later detailed investigations are
expected.

The primary objectives of the overall Water Resources Program are to:

o Determine the effects of M-X groundwater withdrawals on the local
water users, the environment, and the aquifers.

o Determine the optimum water source and supply system with possible
supply alternatives for each valley.

o Provide the necessary data and documentation in support of the
conclusions and recommendations of the Water Resources Program. The
regulatory agencies will require thorough documentation prior to
granting permits and permission for water development and use.

The scope of the Water Resources Program includes the following:
o Review of pertinent publications and data contained in agency files

relating to water availability, local water use, regional groundwater flow
systems, and aquifer characteristics.
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Footnotes for Table 3.2.2.1-3.

'Designated basins refer to areas classified bv the Nevada or Utah
State Engineer: Office where a permit of application for appro-
priation must be approved by that office before a well can be
drilled. This is usually due to a current state of overdraft or

a projected overdraft due to the amount of water use expected from
approved applications for appropriation.

"Perennial Yield: "The perennial v.eld of a groundwater system is
the upper limit of the amount of water that can be withdrawn eco-
nomically from the svstem for an indefinite period of time with-
out causing a permanent and continuing depletion of groundwater in
storage and without causing a deterioration of the quality of
water, It is limited b the amount of natural discharge of suita-
ble quality that can be salvaged for beneficial use from the
groundwater system (Bakin, 1964)."

Perennial vield estimates are abstracted from Reconnaissance
Reports published by the State of Nevada or Utah. Where no esti-
mate was given, evapotranspiration is used as an estimate of
perennial yield. These perennial yield estimates are used for
estimating water availability and are based on the assumption
that a decrease in subsurface outflow is unacceptable. A reduc-
tion in underflow is a reduction in recharge for the basin which
receives that overflow and subsequently reduces the available
supply in that area.

Perennial yield estimates are also presented as they appear in
figure 5 of the Nevada State Water Plan, Rush, 1974. These
estimates are a best-case condition where water could be taken
from any one bhasin but not more than one hydraulically connected
basin. As water moves as underflow, it could be removed at any
point but then would not be available for downstream users.

3Volume of storage is for the top 100 feet of saturated material
abstracted from USGS PP 813-G, 1976.

“Current use estimates are abstracted from Reconnaissance Reports
published by the State of Nevada or Utah and from reports recently
prepared by the Desert Research Institute and the Utah Water
Research Laboratory for the Air Force.
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o Contact various state and federal officials knowledgeable about ground-
water condit ons in Nevada and l]tah.

o Determination of the amount of water required for construction and
operation of the M-X system.

o Hydrogeologic field studies to identify water users, measure groundwater
levels, collect groundwater samples for chemical analyses, measure
spring and well discharges, conduct aquifer tests, and overview general
hydrogeologic conditions.

0 Drilling and testing of shallow (about 500 ft) and intermediate (about
1,000 ft) valleyfill wells and deep carbonate rock (about 2,500 ft) wells.
This work is in progress.

0 Assess municipal water supplies and wastewater treatment facilities for
their capacity to handle increases due to M-X population influx. This
study included towns within and immediately adjacent to the siting area
with emphasis on Tonopah, Ely, Caliente, and Pioche in Nevada, and
Delta, Milford, and Cedar City in Utah.

o Evaluate basin structure to better understand regional groundwater flow
systems.
0 Compute numerical modeling simulations of the groundwater system in

selected valleys to assess the effects of M-X groundwater withdrawals
on local water users and the environment.

o) Industry activity inventory to identify the water requirements of existing
and proposed industries in the siting area and how these requirements
may interact with M-X construction and operational activities. This
study was conducted by the Desert Research Institute for Nevada and
the Utah Water Research Laboratory or Utah,

o Study of Nevada and Utah water laws and permitting procedures and a
water rights inventory. This study was conducted by the Desert
Research Institute for both Nevada and Utah,

The 16 valleys for which field hydrologic reconnaissances and data compilation
have been completed are: (1) Big Smoky, (2) Cave, (3) Delamar, (4) Dry Lake, (5)
Dugway, {6) Fish Springs Flat, (7) Little Smoky, (8) Pine, (9) Railroad, (10) Sevier
Desert, (11) Snake, (12) Hamlin, (13) Tule, (14) Wah Wah, (15) Whirlwind, and (16)
White River. The preliminary results of investigations in these valleys are presented
in Section 4.1.2. The location of the valleys studied and the activities performed in
each are shown in Figure 3.2.2.1-5 and Table 3.2,2,1-4, respectively. The activity
location is identified in the text and appendices according to conventional township-
range terminology. An example for Nevada is: 12N/40E-13da which means
Township 12 North, Range 40 East, Section 13, Subsection da (NE1/4, SE1/4). A
slightly different but similar system is used for Utah and is also included in the
report.
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Methods of Investigation and Program Status (3.2.2.1.1.1)

Existing Data Study. Collection of existing data has been an ongoing process
through all phases of the geotechnical site selection studies conducted by Fugro
National. Besides a thorough review of pertinent publications, data have been
collected from federal and state agencies, private consultants, petroleum and
mining firms, universities, local officials, and private citizens. All information and
data collected have been evaluated and, where applicable, incorporated into this
report to supplement field work and original data gathering. A survey of existing
data was completed in August 1980. This survey was conducted as follows:

o Identify potential sources of new data by cormpiling a list of the oil,
mining, drilling, and utility companies which operate in the Nevada and
Utah siting area; regional libraries as well as libraries, governinent
agencies, and academic institutions within the M-X siting area were also

included.
o Collect available data from the identified sources through purchase.
0 Document all contacts made, the data requested, and the response; this

documentation includes both existing and secondary data.

Hydrologic Reconnaissance Study. Field hydrologic reconnaissances of 29
valleys in Nevada and Utah are scheduled for completion by the end of September
1980, and an additional six valleys in Nevada (Jakes, Long, Kobdh, Newark, Monitor,
and Butte) will be studied in FY 81 beginning in October 1980. Further explanation
of the evaluations and field tests being conducted by Fugro National, the methods of
investigation, and the relationship of these tests to overall program objectives are
as follows:

0 Aquifer tests are being conducted in selected wells to determine
potential well yields and the aquifer's ability to store and transmit
water. This information is needed in designing weli fields, in evaluating
the optimum vyield, and in minimizing well interference effects on local
water users or springs. Aquifer tests are conducted on existing privately
owned and Bureau of Land Management wells, in addition to wells drilled
by Fugro National. Testing is performed on large discharge (over 500
gallons per minute) wells where available; however, smaller discharge
capacity stock-water wells are also used. Right-of-entry permission is
obtained from well owners prior to any aquifer testing.

o Groundwater levels are being measured in selected wells and drill holes
in order to construct potentiometric maps for identifying groundwater
migration patterns, identify areas of recharge or discharge, and as an aid
in calculating expected pumping lifts for well design. The depth to
groundwater below land surface was measured in existing wells and drill
holes when accessible, and in wells and borings drilled by Fugro National.
Measurements were made using electric water-level sounders or an
electro/piezo recorder. Electric sounders indicate depth of water by
defiection of a needle on an ammeter when a circuit is closed by contact
of an electrode with the water surface. An electro/piezo recorder was
used during aquifer test operations on wells developed by Fugro National.
The electro/piezo recorder monitors rapid changes in pressure from
pressure transducers which are lowered a known depth below the water-
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level in a well. Relative pressure changes recorded during testing are
adjusted for barometric changes and subsequently converted to feet of
water-level change relative to the ground surface.

o Groundwater samples are being collected from wells, springs, and
streams for analyses to characterize the water quality and assess its
suitability for construction or drinking purposes and as an aid in
identifying groundwater migration patterns and recharge areas. The
water quality analyses include field measurements of the water tempera-
ture, pH and specific conductance, and laboratory determination of the
concentrations of sodium, potassium, calcium, magnesium, sulfate,
chloride, fluoride, nitrate, silica, carbonate, and bicarbonate.

During collection, samples for laboratory analysis are separated into bottles of
various sizes and are filtered and/or acidified, depending upon the requirement for
testing of the particular suite of ions. After collection, all samples are kept chilled
until analysis to further inhibit bacterial production that might change the water
chemistry.  Water chemistry determinations are done by a qualified testing
{aboratory.

In addition, certain physical characteristics of the water, i.e., temperature,
specific conductance, and pH, are measured in the field at the time of water sampte
collection and the water also is analyzed for the carbonate and bicarbonate
concentrations. At the beginning of each work day in the field, the calibration of
the conductivity meter is checked using the meter’s internal reference system. The
pH meter is calibrated by checking the meter with a buffer solution of known pH
prior to each test. Analyses for carbonate and bicarbonate ions are performed using
standard titration methods the same day the water samples are collected.

Discharge measurements of springs, streams and flowing wells are being
conducted as an aid in determining water availability, for input into computer
models to project the effects of M-X groundwater withdrawals and as a baseline
data for monitoring systems during construction.

Discharge in combination with water quality can also give insight into the
source of springs; regional, valleyfill or meteoric (fed by snow melt and rainfall).
Various types of instruments were used to measure spring, stream, and flowing well
discharge rates. Current meter and flume measurements were conducted in channel
sections that were relatively smooth, straight, and had the least amount of
turbulence. Calibrated containers were used to measure the discharge from small
wells and from small springs which have been developed by the Bureau of Land
Management. In addition to the continuation of field reconnaissance studies, a
drilling and testing program was also initiated in FY 1980 to obtain information on
aquifer characteristics in valleys where little or no data exists. This program is
divided into three parts: a shallow program (about 500 ft), intermediate program
(about 1,000 ft), and a deep (carbonate) program (about 2,500 ft). The methodology
and purpose of the programs follows.

Shallow (Valley-till Aquifer) Program

Ten shallow (approximately 500 ft deep) well sets are being drilled in the
valleyfill in areas of limited data during FY 80. FEach well set consists of one
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observation well in which piezometers will be installed to monitor the groundwater
levels during aquifer testing, and one test well for aquifer testing. The wells are
located about 500 ft apart. The ten well sets are scheduled for completion by the
end of fiscal year 1980 (September 30). The wells are being drilled in Dugway, Tule,
Spring, Hamlin, Railroad, and Hot Creek valleys. Drilling and testing is planned for
other valleys in Nevada and Utah in fiscal year 1981,

The general well site locations that have been selected are based upon the
following considerations: a) the monitoring of nearby springs, b} assessment of
environmental impact on existing water supplies, c¢) determination of aquifer
characteristics, and d) data gap areas.

The well sites are generally located in proximity (one to two mi) to springs or
existing wells to test the effects of groundwater withdrawals in addition to the
aforementioned considerations. The aquifer testing program consists of a 24-hour
continuous step drawdown test, seven days of pumping, and two days of recovery,

Intermediate (Valley-fill Aquifer) Program

The intermediate program was initiated in FY 1980 (Phase I) with the drilling
of three observation wells and two test wells in the following valleys:

White River Valley (observation well) at 8N/61E-27dc
Dry Lake Valley (observation and test well) at 35/64E-]2ca
Delamar Valley {observation and test well) at 65/63E-12da

The observations of the intermediate program was as follows: 1) determine
the aquifer characteristics of intermediate depth aquifers in the valleys of the M-X
deployment area; 2) where possible, to assess the source and direction of
groundwater movement in these aquifers; 3) to evaluate possible aquifer leakage and
interconnection with other aquifers, hydrologic boundaries, recharge and discharge
areas, and water quality.

Phase II of the fiscal year 1980 intermediate program includes the drilling and
testing of four intermediate depth well sets approximately 1,000 ft deep in the
valleyfill of four selected valleys. These valleys are Pine, Wah Wah, Cave, and
Garden.

The site selection process for these well sets considered the same parameters
as listed previously for the Shallow Drilling Program. The four test wells, one in
each valley, will be equipped with 10-inch casing and screens. The sites for these
four wells (FY 80 Phase ) have been selected primarily as most suitable locations
for the achievement of the objectives planned for the intermediate program.

The aquifer testing scheduled for Phase [l is similar to that described for the
shallow program. Additional drilling and testing in other valleys are planned for
fiscal year 1981.

NDeep (Carbonate Aquifer) Program

The objectives of the carbonate aquifer exploratory drilling program are to
determine the source, occurrence, movement, and hydraulic characteristics of the
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carbonate aquifer flow system in the White River Valley area, and provide insight
into the characteristics of similar regional flow systems in the Nevada-Utah siting
area. A minimum of two piezometer wells are planned to be drilled in between
White River drainage system by the end of fiscal year 1980. Additional carbonate
wells are planned in other areas for fiscal year 1981. The four wells planned during
the program will range in depth from 500 to 2,500 ft and will be drilled by rotary
and air hammer methods. The borings will be 10 in. in diameter to about 50 f{t into
bedrock and cased with an 8-in. ID casing. The casing will keep unconsolidated
material from dropping into the well during subsequent drilling and will allow a
ground seal that can be secured and accrued for later water-level monitoring and
water-quality sampling. The remainder of the well will be drilled with a 7 7/8-in.
bit until desired aquifers are penetrated or until drilling cannot be continued due to
circulation loss. If circulation is lost, a 6-in, liner will be lowered through the loss
circulation zone and drilling will continue with a 5-5/8-in. bit to completion. Upon
completion, the 6-in, liner will be withdrawn,

Aquifer testing will be conducted for up to 30 days in two of four wells at the
highest rate of pumping withdrawal possible for the given well construction and
pumping lifts.

Evaluation of data will entail reduction of aquifer test data, compilation of
water quality and water level data, and incorporation of all data into the overall
water resources investigation. For the carbonate aquifer investigation, water level
data will be plotted on regional cross-sections and then correlated with water levels
within the intervening valleys. This approach will provide further understanding of
the interrelationship between the valleyfill and carbonate (regional) aquifers. Final
technical graphics will include regional geologic maps, cross sections, geologic logs,
and potentiometric maps of carbonate and valleyfill aquifers.

Operating Base-Site Studies

Netailed operating base field studies will be conducted for the Ely, Delta,
Milford, Beryl, and Coyote/Kane Springs sites in fiscal year 1981. These studies will
be "tailored" to the availability of water in each basin. For example, in the Ely
area, Steptoe Valley is a designated groundwater basin. Additional appropriations
may be allowed if sufficient data can be provided to demonstrate development of
additional water supplies will not seriously impact current water users. There is
also a potential for development of the carbonate aquifer. The Beryl, Utah area is a
closed groundwater basin, no further long-term appropriations will be allowed by the
State Engineer's Office, and there is no clear potential for development of
carbonate aquifers. The general purpose of the operating base investigations is to:

1. Clarify the potential impacts on the nearby groundwater users and the
environment resulting from groundwater extraction for M-X use;
assuming that either additional water can be appropriated or existing
water rights could be purchased and the points of diversion relocated
near the operating base site.

2. Determine the interrelationship of various groundwater aquifers in the
area.

3. Identify and confirm the viability of alternative groundwater sources of
supply.
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4. Make recommendations as to the water supply alternatives and the
course of action to obtain water for the operational base.

To make these determinations, a program of hydrologic reconnaissance of
existing water resource utilization and conditions will be conducted concurrently
with drilling programs. The reconnaissance will be similar in nature to that
performed in the FY 79 and FY 80 programs. Drilling will consist of constructing
test/production and observation/monitoring wells in the valleyfill and/or carbonate
aquifer near each basing location. One to three well sets ranging in depth from 400
to 1,000 ft below ground surface will be drilled in the valleyfill aquifer in proximity
to each proposed base location. The design, construction, and testing of these wells
will be similar to those in the FY 80 and 8! regional studies. One or two deep
(2,500 ft) carbonate test/production wells will be constructed near OB sites that
have potential for carbonate aquifer development (Ely, Coyote/Kane Springs,
Milford). The wells will be similar in design, although larger in diameter, to those in
the Drilling and Testing Program section of this report.

Basin Structure Study

A general geologic structure study of the Nevada/Utah siting area was
conducted during FY 80 for input of general basin configuration to the computer
modeling, and to determine the general occurrence, thickness and stratigraphic
relationship of carbonate rock formations which have the potential to store or
transport water. This study, although not complete, was utilized in locating deep
drilling and testing sites and will be used in predicting the path and mechanism of
intervalley flow systems. This study will continue to be updated and will be useful
to the water management plan in selecting areas of potential carbonate aquifer
development.

Computer Numerical Modelling

The computer numerical modeling techniques have been used on selected
valleys in an effort to gain the best possible understanding of the groundwater flow
systems, and with the intent that the models, when calibrated and verified, will be
useful as management tools when water withdrawals begin for construction. The
mode] chosen for this task is the Trescott, Pinder, Larson finite difference model as
published by the U.S. Geologic Survey (Trescott, Pinder, Larson, 1976). This model
was chosen because of its ready availability, its proven reliability and acceptance by
the hydrologic community, and availability of the documentation and assistance
from the U.S. Geologic Survey. Ten valleys have been selected for modeling by this
technique. The choice of valleys was based on the availability of data on aquifer
properties and water budgets and on whether M-X-related water use will be in
competition with other users or whether water is in short supply. Of the ten valleys
selected, four have been completed. They are Snake, White River, Dry Lake, and
Muleshoe valleys.

The valleys for which modeling is yet to be completed are Hamlin, Railroad,
Pine, Wah Wah, Delamar, and Tule. Snake, Hamlin, White River, and Railroad were
selected because of the relatively extensive development of groundwater resources
for agriculture and consequently the relatively good data available on the aquifers.
Dry Lake, Delamar and Muleshoe were chosen because of the short supply of water
and the information gathered from drilling and testing two wells as part of the
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Intermediate Drilling and Testing Program. Pine, Wah Wah, and Tule valleys were
selected because the available data, although sparse, is better than that from some
of the other valleys in the study area. Tule Valley is also being studied in the
Shallow Drilling and Testing Program, which will provide additional data.

It was originally planned to model Dry Lake, Delamar, and Muleshoe valleys as
one hydrologically linked system. However, geologic and geophysical evidence, plus
difficulty in calibrating the model led to the conclusion that Dry Lake is not well
connected hydraulically to Delamar Valley, and they are therefore being modeled
separately. In Snake and White River valleys there is a significant amount of
irrigation and the aquifers are relatively well developed; however, the data are
relatively meager. For example, in Snake Valley only five aquifer drawdown tests
could be performed and four of these tests were located close to each other.
Therefore, geologic interpretations rather than field test data are largely the basis
of the input parameters such as transmissivity and storage coefficient.

The numerical simulations were performed with a range of transmissivities and
storage coefficients, in order to bracket the actual field conditions. The results
included in this volume are based on the most reasonable input parameters.

The transmissivities believed to be most reasonable are on the order or 5,000
gpd/ft in high transmissivity areas such as in thick fan sequences where the
formation is relatively thick and permeable. These values are based on field testing
by FNI, examination and interpretation of Lbase hold logs, and stratigraphic and
structural interpretations. The storage coefficient believed to be most reasonable is
0.l1. This is a typical value for an unconfined aquifer of granular material. Even
though some of the aquifer drawdown tests indicated much lower values for the
storage coefficient, in the range typical of artesian aquifers, it is believed that the
water resource developed for the M-X system will be from unconfined aquifers. The
low values of storage coefficient can be explained by the fact that the tests,
although conducted up to 10 days, were not run long enough to enter the nonelastic,
gravity drainage part of the test in these thick aquifers. The simulations of
drawdown due to M-X-related withdrawals are based on a pumping period of two
years as this is believed to be the length of time required for construction of
shelters. The Snake Valley model was the first model completed. It was done at a
time when it was believed that 5 years was a likely construction period, and the
simulation was therefore run for that time. Lesser time periods would result in
slightly smaller drawdown values.

Municipal Water Supply, Water Level, and Wastewater-Treatment System Studies

Studies of the existing municipal water demand, potential supply, and impact
of future growth on both water supply and sewage transmission and treatment
facilities were initiated for the Nevada/Utah siting area late in calendar year 1979.
The studies were conducted by the Desert Research Institute (DRI) for towns within
or near the potential M-X siting area in Nevada, and by the Utah Water Research
Laboratory (UWRL) for towns within or near the siting area in Utah. These studies
were conducted to define the potential effects of M-X-related population growth on
existing water supply and wastewater-treatment facilities and included the
following:

o An assessment of the existing municipal water resources and the impacts
of increased water use on Tonopah, Ely, Caliente and Pioche, Nevada,
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and Delta, Milford and Cedar City, Utah, including the identification of
each municipality's source of water, the quantity present, and the
amount of present usage.

o Determination of the ability of the water supply and sewage systems to
accommodate increased usage, the maximum capacity for increase
without modification of the system, and the economics of an increase if
modification is required.

o Evaluation of the water quality limitations of the water supply system.

o Recommendation of the necessary water supply and wastewater treat-
ment facility improvements required by increased usage.

o An overview of the effects of increased water usage in small towns such
as Baker, Lund, Preston, Alamo, Panaca, Garrison, and others that lie
within or at the margins of the Nevada-Utah siting area.

The studies, which were completed by early Summer 1980, were based upon
recent water system planning reports by private consultants and state and federal
agencies, supplemented by communication with community officials. Available
information on the design criteria, and population projections were also utilized.

Industrial Activity Inventory Studies

An Industry Activity Inventory Study covering the area within and near the
potential Nevada/Utah siting area was initiated late in calendar year 1979. The
work was conducted by the Desert Research Institute DRI for the Nevada siting area
and by the Utah Water Research Laborator UWRL for the Utah siting area. The
inventories were conducted because large scale industrial, commercial, or mining
projects in the M-X siting region could create substantial and sometimes subtle
interaction with the proposed missile complex. Together, these studies provide a
basis for joint consideration of how best to meet the water supply needs for the M-X
missile system in the most optimal way with consideration of other future users. To
accomplish this task the studies included the following:

o Inventory of existing and proposed major industrial, mining, grazing,
energy extraction, energy transporting, energy producing activities,

o General assessment of present and future water requirements for enter-
prises in the region including estimates of location and timing of need
with respect to most likely sources of supply. The inventory included but
was not limited to, the foilowing: coal mining industry, nuclear power
plants, solar power projects, geothermal explorations, thermal electric
generation, coal slurry transport, mining, grazing, agricultural, and
recreation requirements. Water quality dimension of the problem also
addressed.

o Identify the potential water transfer possibilities amongst the industries,
and other water-use interactions within the region with reference to
conflicts such as land use and environmental aspects.
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The studies were completed in the summer of 1980, and included only
pertinent projects beyond their preliminary planning stage. All available
information from Fugro National, respective state and federal agencies and
individual private companies was utilized.

Water Management Plan

A design of a water management plan will be made for each valley for the
construction and operational phases of the M-X project. The water management
plan will include preliminary recommendations for:

o Source of water supplies and alternatives for each valley;
o Well field design for construction and operation;
0 Spring discharge and water level monitoring systems before, during, and

after construction;

o Computer models of the groundwater system for evaluation of the

effects of water level or spring discharge changes detected during
monitoring; and

o Wastewater treatment facilities that should be employed.

Water Law (3.2.2.1.2)

Development and management of water is generally under the jurisdiction of
the states, since there are no federal statutes governing water rights. The states
impose regulations based on a combination of two basic doctrines: the appropriation

right and the riparian right. Federal reserved rights are also discussed in this
summary.

The Appropriation Right

The appropriation right was developed in the western states since 1845 in
response to the unique hydrologic character of that area. An appropriation is made
when a person takes water from some source and applies it to some beneficial use.
The ranking of rights is according to "first in time, first in right." That is, the

earliest appropriation will be the last one required to curtail use if a shortage
occurs.

Under this doctrine, the right to use water is independent of the ownership of
land. Appropriation is limited to the amount reasonably needed for a beneficial use.
Beneficial use is broadly defined and may include mining, manufacturing,
agriculture, municipal, and culinary. The water right, under appropriation, can be
traded or sold. It is possible to lose the right through non-use or abandonment.

The Riparian Right

The riparian right is a water right attached to and inseparable from a parcel of
land which is bounded by or traversed by a natural water course. By extension,
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riparian rights apply to groundwater lying beneath the land in question. A riparian
proprietor has the right to the flow of the stream, undiminished in quality and
quantity from a state of nature, except as affected by reasonable use by other
proprietors. A riparian system typically has the following characteristics: a) rights
to the use of water are created by ownership of land which is riparian to the water;
b) the water right is a part of the ownership of the land and cannot be lost by non-
use; and ¢) the riparian owner may use the water only on the riparian tract of land
and may not sell it or use it himself off of that tract,

Federal Reserved Rights

Federal reserved rights are based on two clauses of the Constitution: Article
I, Section 8, "Congress shall have the power to regulate commerce with foreign
nations, and among the several states, and with the Indian Tribes,” and Article IV,
Section 3, "The Congress shall have the power to dispose of and make all needful
rules and regulations respecting the territory or other property belonging to the
United States." These are, respectively, the commerce clause and the property
clause of the Constitution. The commerce clause is the source of federal water
rights on navigable streams, and the property clause is one of the sources of the
federal water rights that is applied to Indian reservations and other land which has
been reserved for some federal purpose or otherwise withdrawn from public
acquisition. The federal water right obtained under the property clause is inferior
to the rights of state prior appropriators existing at the time that the federal
reservation is made.

Overview of Nevada and Utah Water Laws

In both Nevada and Utah, the basic water law is the doctrine of prior
appropriation for beneficial use.

In Nevada, the only requirement that must be satisfied for the appropriation of
groundwater are: 1) unappropriated water available, 2) a recognized beneficial
use, and 3) no interference with existing rights. The state engineer can be expected
to take into consideration lowering of water levels at nearby wells in determining
availability, while considering the average annual replenishment rate.

In Utah, the state engineer shall approve an application for appropriation if 1)
there is unappropriated water available, 2) the proposed use will not impair existing
rights or interfere with a more beneficial use of the water, 3) the proposed use is
physically and economically feasible, 4) the applicant has the ability to complete
the plan, and 5) the application is filed in good faith and not for the purpose of
speculation.

Statute law in both states gives the state engineers discretion in approving
applications. Decisions of the state engineers can be appealed to the courts in both
states,

Process For Obtaining Permits to Appropriate Water
Permits to appropriate water in Nevada and Utah require information on the

applicant and enough information on the source of water, type of construction, and
use to enable the state engineer to make an informed decision on approval of the
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appropriation. Required information includes name and address of applicant, source
and amount of water, location and cost of works, purpose, and time frame for
construction and use, Hydrologic information is not required but may be needed if a
protest is filed.

In both states the process for appropriating water is quite similar. The
procedure is charted in Tables 3.2.2.1-5 and 3.2.2.1-6. The applicant must first file
an application to appropriate, after which the state engineer publishes a notice in
the local newspapers (published five consecutive weeks in Nevada and three weeks in
Utah). After the date of the last publication, interested parties have 30 days, in
both states, in which to file a protest. The state engineer may then approve or
disapprove the application based on availability of water and the merit of the
protests, This usually takes about 30 days in both states. Any decision by the state
engineer is subject to appeal and review by the state court system, ultimately to the
State Supreme Court.

Surface Water (3.2.2.2)

Surface water sources in the siting area include lakes, reservoirs, rivers,
streams, and springs. These may be fed by precipitation or discharge from the
groundwater system. There also exists a largely unused quantity of sewage.

Numerous springs are located within the siting area. These springs support
streamflow and the larger ones may be used for irrigation. Generally, ditches are
used to divert water for application in nearby fields. A portion of the spring flow is
lost to evaporation and transpiration. A relatively small quantity of the water use
for irrigation seeps back into the ground and percolates to the groundwater
reservoir,

Thermal mineralized springs are scattered throughout the state and are
generally located near faults. To date, geothermal energy resources have been used
for heating houses, domestic water supplies, swimming pools and mineral baths, and
the heating systems of green houses.

The siting area in Nevada and Utah is characterized by many closed basins and
numerous mountain ranges. These mountain ranges are roughly parallel in a north-
south direction and are separated by alluvium-filled basins. There is an abrupt
change of slope at the base of the mountains between mountain fronts and alluvial
aprons. These aprons consist mainly of gently sloping fans built up by erosional
debris from the mountains. Numerous small streams originate in the mountains and
are usually perennial until they reach the mountain front. The streams then diverge
into numerous distributory channels where they flow upon the aprons. At this point
most of the stream flow is lost by infiltration into the ground, by evaporation, and
by transpiration. Thus, many streams are perennial in their headwaters and
ephemeral in their lower reaches.

Streamflow data for the major rivers in the area are shown in Table 3.2.2.2-1.
The gauging stations shown are the furthest downstream for each river. Losses from
diversions, from evapotranspiration, and percolation to groundwater will have
occurred, Thus, this data should represent the net flow for each river. Variability
in stream discharge results from climate and topographic influences within the
region. A comparison of the Bear River in Utah and the Muddy River in Nevada
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Table 3.2.2.1-5. Sequence of actions for obtaining a water
right in Nevada. (Page 1 of 2)

N FORM
STEP " TIME N NTS
FE;UIRED 7 '
. < Appiicant N~-1 50 days for 535.340 A map oy a licensed 3tate
! Mevada Form iction To ‘Nater Rights 3urveyor must
! Yo, 2388 zorrect be filed with =he appl:-
: Approgriate rev._ 1-"2 application zation or within 30 iavs
! . . N
Nater' of notice. Itherwise the
! application s cancelled.
: See step ll Zor alterrate
i action.
i
i < itace —_— 30 iays from -_ Publ:shed once a week for
‘ Zngineer 3 consecutive wWeeks in
i local newspaper.
'
: 3 FupLLT _— 30 days from — formal protests must be
: last fi1led within this time.
' sublication
Los -— 30 Hays —_— Investigate zhe site and
i var:iable) check protests--may rezect
f proposal after Z:eld inves-
' tigations. Applicant may
; appeal State Ingineer
rejection in JTistrict Ioure.
{
| B 3tate Approve r — 1 year Irom 510.20/ | 3tate Engineer jives <ime
; re-ecx final zfs limit for starsing and
| ippl:cartion protest: may 1510 Zinishing construction.
I ce postponed min.} See step lC.
. 3 sroof of RE Time limit $ 1.0 The applicant starts the
, Tommencement Nevada Torm set pv state required work for Ziversion
| 2f work do. 23592 Inglneer of water >r irilling a well.
|
32
a_A
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Table 3.2,2.1-5.

Sequence of

right in Nevada.

actions for
(Page

obtainin: a water
2 of 2)

I ' T 1
: ; AT I e TIME b oeme ITMMENTS 5
\ REQUIRED [ |
: i . !
N icri.zant sroo? 3t | N-3 Zonstraction 5 1.0 0 Filed after <he work .3 |
zompletion ! Nevada ~ime ‘within i finished ard water :s
2f WOrk No. I6C S vears: ! ready =0 ze diver<ed.
varies 1 ‘
\ i
4 Praoaf >f N-4 Not over 1) 3 1.20 ‘ Specifies <nhe -ne :
benefizlal ‘ievada Form vears; set © water and the amcurnct '
oy state ! accuaily applied ~o 2 K
Zngineer bener.cial 1se. A mag \
! \ oy a Water Rights
. | 3urveyor is reguired. \
| : ;
| ! :
|
Applizazion | N2 — 303030 To get an axtension St
for ~ime | tlevada Form { | time for constructiin
! axtension . te. dl . ! 2f <he project.
Y Appilcant dprlicacion ; RS ‘ —_ 1 349,08 ! This form is needed <o
<o Inange ! i j change polnt 2f idiversion, ‘,
soint of . . ~he manner or place >¢ i
iiversion, \ . ise of +the water. {
manner, or i | would be in lieu of [
piace =f ise ! | in step l; steps C
1 | 9 must be followed. ‘
| L ‘




Table 3.2.2.1-6.

Sequence of actions for obtaining a

water right

in Utah (Page 1 of 2).

e ~pe T2RM . an
ACTICIN REQUIRED TIME TEE SCMMENTS
N Arplicant Tllie T-1 variable, 315.30 man. For alternate actions;
“Applicar:ion vrah Form apout 5@ mo 3150.20 curchase 'see step 3
%2 Approp- 37 IM 1C-72 days for clus 37.350/ or lease .see step )
riate Water! action <€s above of existing water
first cfs rights.
z Stane fublish —_ ] weeks —_—
not.ce 1o
newspapers
H Publicz file protests —_— 30 Zays —_— Protests must be Ziled
with 3tate within 20 days af-er
fngineer last puplication of
not.ice 1N newspapers.
- 3%ar2 Fieia —_ 10 idays -_— Investigates grotests
Iniineer nvest.gation {variable! and =~hecks availability
nf water and feasibil:ty
of project. Applicant
may appeal %5 districe
court should application
be rejected '4C days
~ime limit).
: itaze Approve —_ _ —_ State Ingineer sets time
Ingireer iprlization limits =5 start and
finish construction
(see step %I R
= Appiicant croct of U2 After _ Prepared by Registered
Appropriaticen “tah Form construction Engineer or Licensed
£orm No. 49 1s completed Land Surveyor. Maps and
drawings and survevs
required.

v
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Table 3.2.2.1-0. Sequence of actions for obtaining a
water right in Utah, (Page 2 of 2).

FERSCNI(3) ACTICN FoRM TIME FEE JUMMENTS

) REZUIRED - :

State Issue — About 50 —_—

ingineer _ertificate days
of
Appropriation
3 Appiicant Applicaz:ion T3 ariable, See step L Purchase of watar
~tah Form about 30 rignts. Followed oy
No. 127 lays for steps 2-7 Or lease
3066 action for more than >ne
year.

Applicant U= variapble, 55.20 glus Lease or rental cnange
Jtan Form apout 5% sosts in use and/cr point of
1118-H1l-2 iays for diversion for one year

acLion 2r less.

Appiicant Proof of T-3 After -_ 3ee step 6, comments.

nange of Form 338 zonstruction
1s complete
3237
3-44
- el o ey




e ————— ———

Table 3.2.2

Flow characteristics of major rivers
in the Nevada/Utah study area.

walker Fiver

1737100

]
{
}
! !
- 1eT =1 NP A [P 247 JAL AN
ol 45 PR ES s R
e 1933-097¢ 142 384 B P
Ni- 1gq. =208 i8¢ -, YET Lo P
i 45,7 "L 34 T.¢ 32
C 19771978 30,7 [N : —
1l 1967-197¢ 3IT.y 1,037 ¢ Tl
3n- 1eau-197¢ 204 q,420 . a7 A
Sl 10e57-107¢ 43¢ 14,407 Ll 3le.4

.E. Geclogizas Surve:s

*U.I. Geclotical Agrvery

Resources Data for Utal, USGS Water Data Kepgrt UT-76-1, 1237%,

kesources Dave for Wevada, USGS Water Data Report NV-76&-1, .07:,
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Natural Environment

show that they have similarly sized drainage basins. Average discharge from the
Bear River, however, is almost 50 times greater than the Muddy River. This occurs
primarily because the headwaters of the Bear River are within the Rocky Mountains
where precipitation is considerably higher than that which occurs in the mountain
ranges of Nevada. Stream flow in different areas will also be affected by variations
in both cultural (.e., irrigation, municipal uses) and physical (i.e., evaporation,
transpiration, subsurface flow) factors.

Strearnflow in the region exhibits extreme variability with time. For the large
perennial rivers, variation in flow is associated with seasonal changes in precipita-
tion and temperature. Melted water from snow in rountainous areas is the major
source of water for those rivers. This is reflected in the extreme flow category in
Table 3.2.2.2-1. For example, the maximum recorded flow (490 cfs) for Walker
River occurred during the middle of April 1978, the minimum flow (0 cfs) during
July 1977 (USGS, Water Data Report NV-78-1, p. 141). Streamflow in the area is
also associated with extreme variations in weather. Heavy rainfall or cloudbursts
will produce high flows; conversely, extended periods of drought will result in
minimum flows.

In addition to the large perennial streams, the area has thousands of streams
which are ephemeral throughout their reaches. These streams usually have short
periods of very high rates of runoff, resulting from high-intensity storms or
cloudbursts, separated by long periods of little or no flow. Due to their erratic
runoff characteristics, the surface water in the ephemeral streams can be economi-
cally impounded only in small stock and irrigation reservoirs for limited use.
However, as a source of recharge to the groundwater system it is quite significant.

The estimated total annual flow of a number of small streams in selected
valleys in central Nevada is shown in Table 3.2.2.2-2. An average of about four
secondary steams (annual flow greater than 1,000 acre-feet) and five minor streams
(annual flow less than 1,000 acre-feet) are present in a valley. This would provide
an average of about 19,000 acre-feet per year of surface water to a typical valley.
However, much of this surface water is probably lost to evapotranspiration or serves
as groundwater recharge. Table 3.2.2.2-3 shows actual flow characteristics for
several streams. Average discharges range from 0.115 cfs to 8.85 cfs, and some
streams have no water during the summer months. Similar streams would have to be
evaluated almost individually to determine whether or not they could provide a
dependable supply of surface water.

Except for lakes in terminal sinks, most water is in transient storage. Water
may be in transit to sinks for several weeks from the effects of channel storage or
overbank flooding. Small ponds, lakes, or similar impoundments may delay the flow
a few days or so. As the volume of available storage increases, containment of
water often extends from several weeks to several years for the larger reservoirs
and lakes. Nurnerous lakes and reservoirs provide storage within the Great Basin
Region. The lake and reservoir maps presented in Figure 3.2.2.2-1 show locations of
lakes and existing or potential reservoir sites.

Y The term 'wetlands' refers to those areas which are inundated by surface or
groundwater with sufficient regularity to support vegetative or aquatic life that
requires saturated soil conditions for growth and reproduction. Two of the major
wetland areas are briefly described below:
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Table 3.2.2.2-2.

Estimated
streams

Nevada.

average annual flow of small

in selected vallevs in central

' SECONDARY STREAMS: MINOF STREAMS-
T
{
} ESTIMATED ESTIMATEL :
VALLEY - ! . l
NUMBER OF AVERAGE | NUMBER CF AVERAGE |
. STREAMS ANNUAL FLOW STREAMS |  ANNUAL FLOW |
i (acre feet/yr) ! (acre feet/yr) {
| K
Big Smoky 3 19,00¢C 14 1C, 000 !
I
Butte | z 3,000 z 2,000 |
Little Smoky ; 1 3,000 — -
Newark | 2 4,000 2 2,000
’ i
R i
Railroad ! 1 €,000 3 1,000 ;
i
Ralston | — — 3 2,000
}
Spring i 11 40,000 10 1¢, 000
Steptoe ! € 25,000 5 5,000
TOTAL ] 28 110, 00C 39 32,000
A
1501
‘Annual flow for eacr strear ie more thar 1,000 acre feet.
“Annual flow for each stream ic¢ less than 1,000 acre feet.
Source: FPacific Southwest Inter-Agency Committee Water Resources

Council

Study, Appendix V, p. 30.
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Natural Environment

o The bed of the pluvial White River, which is now dry for much of its
course, has several wetland areas located in the Pahranagat and White
River valleys., The wetlands in Pahranagat Valley are basically fed from
Ash, Crystal, and Hiko springs. These thermal springs feed the Key
Pittman Wildlife Management Area and upper and lower Pahranagat
lakes.

o In Fish Springs Flat, Fish Springs National Wildlife Refuge contains three
major and many minor springs. These springs have a combined flow of 45
cfs to 50 cfs (Bolen, 1964), and has an inundated area of 6 mi by 3 mi.

The term "floodplain" refers to any land area susceptible to being inundated
from any source of flooding. Executive Order 11988 directs implementation of the
"United National Program for Flood Plain Management" (UJ.S. Water Resources
Council, 1976) which recommends federa! and state action to reduce the risk of
flood losses through floodplain management. The base floodplain is the area subject
to inundation from a flood having a one percent chance of occurring in any given
year (100-year flood),

The Nevada/Utah study area presents problems in dealing with the traditional
definitions and applications for floodplains, Defining a static floodplain for a
certain magnitude flood is difficult, due to the nature of desert floods. Flood
waters in the study area form a sheetlike action upon contact with the alluvium
where the depth is very shallow (a few inches to several feet) and is spread out,
covering a relatively large surface area. Since floods carry and deposit substantial
amounts of debris, a subsequent occurrence will be redirected by that debris and
result in a different area of inundation. Depending on soil moisture conditions and
the magnitude of the flood, at some point flood waters become subsurface flow.
This subsurface flow can effectively become a subsurface flood (Doug James, Utah
State WRL 1980). Therefore, depending on the conditions, a floodplain might be
subsurface.

Three types of floods occur in the Great Basin area: snowmelt, rain on snow
and thunderstorms. Snowmelt floods occur from April through June, rain on snow
generally happens November through March, and thunderstorms occur principally
during the summer and fall months. Generally, the maximum annual and most
frequent type of flood in the project study area is caused by thunderstorm activity.

Although thunderstorms may occur on many days in one season and be spread
over a large area, the high intensity rainfall is limited to small areas. [ndications
are that as much as 7 in. of rain may fall in less than one hour. It is this high
intensity, usually occurring in less than | square mi, which produces floods and
sometimes mud-rock flows. Mud-rock flows have been described as mud, rock,
debris, and water mixed to a consistency of wet concrete and usually traveling at a
low velocity. Flood measurements, however, have shown that flood peaks may
exceed 3,000 cfs per square mi from some small drainage basins.

Principal physiographic factors affecting flood flows are: drainage area,
altitude, geology, basin shape, slope, aspect and vegetal cover. Graphs showing the
magnitude and frequency of floods for recurrence intervals, ranging between [.1 and
50 years have been published by the U.S. Geological Survey (Butler, Reid and
Berwick, 1966).
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Air Quality (3.2.2.3)

The federal, Nevada, and Utah ambient air quality standards are presented in
Table 3.2.2.3-1. Sulfur dioxide standards have been violated in the Steptoe Valley,
mainly due to the copper smelter at McGill (Figure 3.2.2.3-1). Ambient monitoring
data in other portions of the study area are not sufficient to determine whether any
other standards have been violated.

Only one Mandatory Class I Air Quality Area (no degradation permitted),
Jarbidge National Wilderness Area, has been identified in Nevada and one area,
Death Valley, has been recommended for redesignation to Class I status. In Utah,
there are three Class | areas: Capitol Reef, Zion, and Bryce Canyon National
Parks. There is one area recommended for consideration for redesignation to Class |
status, the Cedar Breaks National Monument in Utah (Figure 3.2.2.3-1). Great Basin
National Park is proposed. The primary location is the Spring Valley/Baking Powder
Flat area of eastern Nevada, and three alternative sites in central Nevada near Big
Sand Springs, Hot Creek, and Stone Cabin valleys. Formal designation by congres-
stonal action will create a Mandatory Class 1 Air Quality Area.

Mining and Geology (3.2.2.4)

The Nevada/Utah area is made up of mountain ranges of Paleozoic sedi-
mentary, or Cenozoic volcanic bedrock separated by alluvium-filled valleys. The
ranges and valley are separated by steeply dipping faults, many of which show
evidence of recent (less than one million years) activity. The uplifted mountain
ranges are the sites of mineralization. The down-dropped valleys contain alluvial
fill to thicknesses up to 10,000 ft.

Seismicity (3.2.2.4.1)

Faults, mostly active during late Tertiary and Quaternary periods, parallel
most of the north-south mountain ranges. There is some Holocene volcanic activity
in the region. The western Nevada region (Ventura-Winnemucca zone) and the
central Utah region (Intermountain Seismic Belt) are the areas of highest seismic
risk. An earthquake registering 7.3 on the Richter scale occurred in western Nevada
in 1954,

Minerals (3.2.2.4.2)

Known mineral deposits are found primarily in the mountain ranges (Figure
3.2.2.4-1). 1t is highly likely that mineralization also occurs under the valley
alluvium, With present technology, it would be possiblie to find and develop only
those deposits under shallow alluvial cover along the edges of the valleys. The most
likely occurrences are extensions of known deposits that have been down-dropped by
faulting.

Conditions are suitable to the formation of zeolite deposits. Studies have
disclosed a possibility of correlating the few asbestiform varieties of this large
mineral group, such as erionite and mordinite, with an incidence of lung cancer. In
Nevada, there are 18 known and possibly commercial zeolite deposits distributed
over nine counties: Churchill, Elko, Esmeralda, Eureka, Lander, Lincoln, Lyon, Nye,
and Pershing. Only one of these deposits, Jersey Valley erionite in the northern end
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Natural Environment

ot Dixie Valley in Pershing County, has had significant past production. One
potentially commercial deposit of zeolites has been reported in the Great Basin of
I tahy near Cover Fort,

More  than 200 economically valuable metallic elements and minerals are
known to exist in Nevada. Nevada's mineral output, including petroleum, dropped to
S2060 mathon in 1978, 4 decrease of 26 percent from that of 1977, The decreased
output was primarily due to three major copper mine shutdowns. Nevada's largest
sine producer also closed. Tables 3.2.2.4-1 and 3.2,2.4-2 show mineral statistics for
studv area counties.  The study area counties produce over half of the state's
aeneral wealth,

[n 1978, t'tah's production ot copper, gold, silver, [ead and zinc was valued at
SL65 million, almost 30 percent of the value of the state's mineral production.
\pproxinately [4 percent of the nation's new copper is produced in Utah. Utah also
s an pmportant producer of beryliium, gold, silver, lead, and molybdenum, zinc, and

ron, .

titah's major nonmietallic mineral products are sand, gravel, salt, and gypsum
tTunles 3.2.2.4-3 and 3.2.2.4-4). The state exports potash, salt, gypsum, and
sagnesiim chloride.  The study area counties, while producing a low percentage of
the state's mineral wealth, have the only production of beryllium.

Vegetation and Soils (3.2,2.5)

A simplified vegetation type map for the Nevada/Utah area is shown in Figure
3.2.2.5-1. The valleys in the study area are dominated by Great Basin sagebrush,
shadscale scrub, alkali sink scrub, and pinyon-juniper woodland (Figure 3.2.2.5-2).
Mountain ranges separating the valleys are covered by pinyon-juniper woodland at
lower elevations, with brushlands and sparse coniferous forests at higher elevations.
The southern part of the study area is transitional between the Great Basin and hot
desert tloristic provinces and is dominated by creosote bush scrub with some Joshua
tree woodland. Major vegetation types of the valleys and lower mountain slopes of
the study area are summarized in Table 3.2.2.5-1.

The major disturbance to vegetation -- grazing by cattle, wild horses, and
burros -~ has changed plant species composition, with shrubs increasing over
prasses. Areas of crested wheat-grass have been planted to improve grazing range
i the northern and central portions. After disturbance, vegetation recovery rate is
very slow, taking from decades to centuries,

The Nevada/Utah study area is made up of a series of valleys typically
consisting of the following physiographic features and their characteristic soil types:
(1) playas, (2) valley bottoms and floodplains, (3) alluvial fans and strearn and lake
terraces, and (4) uplands and mountains (Figure 3.2.2.5-3).

I. The playas consist of light-colored clayey deposits with very strong
accumulations of salt. Any free water from melting snow and summer
thunderstorins usually ponds on the surface with salt crusting sometimes
occuring during dry periods. Playas are mostly devoid of vegetation, and
severe wind erosion exists on disturbed surfaces.
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Table 3.2.2.4-1. Minerals produced in Nevada
study area countics,

EL IN 197¢,
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T LT o STy
SOUNTY SNk rss s }'\..,.J:
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Elre Sand and aravel, harite, tunuster
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Table 3.2.2.4-2. Gross vield of mines in Nevada
study area counties (1977).
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Table 3.2.2.4-3. Minerals produced in Utah study

are

a

counties (1975).

COUNTY MINERALS PRODUCED, IN 2RDER ZF VALUE

Beaver sand and gravel

Iron Ircn ore, sand and gravel

Juab Fluorspar, clays, gypsum, sand and gravel

Millard 3ypsum, stone, pumice, beryllium, sand and
gravel

Tocele Potassium salts, salt, lime, stone, sand
and gravel

Source: ©.3. Bureau o5f Mines, Minerals Yearbook 1975:
Volume II Area Reports, Domestic (1978), o

Table 3.2.2.4-4.

. 749,

‘alue of mineral production
in Utah study area counties
(1975).

VALUE
COURTY $000 PERCENTAGE OF STATE
Beaver 176 negligible
Iron (1974 14,727 1.5
Juak 627 negligible
Millard * neglicgible
Tooele 12,11G 1.3
Scudy Area Total 27,640+ 2.9
'tah Total 966,407 10C.0

093

*Withheld tc avcid disclosing individual company

confidential data.

Source:
g

.$. EBureav of Mines, Minerals Yearbook

o S

5: Volume II Area Reports, Domestic,
749.
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Natural Environment

2. The valley bottoms and floodplains have smooth to gently undulating
slopes with deep, alkaline soils. The surface textures range from loams
to silty clay loams, while the subsoils range from fine loams to fine silts.
Permeability ranges from very slow to moderately rapid and wind erosion
of the disturbed soil is moderate.

3. The alluvial fans and streams and lake terraces make up the largest
areas in the valleys. The soils vary in depth and are alkaline. The
surface textures range from fine sands to gravelly sandy loams to silty
clay loams, while the subsoils range from sands to loamy skeletal to fine
loamy. Cemented hardpans are common at varying depths below the
surface. In general, the gravel content of the deposits increases near the
base of mountains. Permeability of these soils ranges from slow to
rapid.

4, The uplands and mountains have shallow to deep, moderately alkaline to
medium acid soils. Surface textures range from cobbly to sandy to
gravelly loams, while the subsoils range from loamy skeletal to clayey
skeletal. These soils are often underlain by bedrock.

A surface pavement of rock fragments is present over many of the soils. Much

of this desert pavement has been produced by winds removing the finer soil particles
from the surface.

wildlife (3.2.2.6)

Common and Typical Species (3.2.2.6.1)

Common and typical terrestrial animals of the study area are listed in Table
3.2.2.6-1. Wild horses, protected by the Wild Free-Roaming Horse and Burro Act of
1971, occur in many valleys and compete for forage with domestic livestock and
native species (Figure 3.2.2.6-1). Nocturnal rodents account for most of the small
mammals. Reptile diversity is low as a result of relatively low mean annual
temperatures and generally less suitable habitat in valleys. Low amphibian diversity
results from general aridity, lack of summer rains, and isolation from colonizing
sources; only a few species have been introduced or have survived in isolated springs
and small streams since the last glacial period. The areas with the highest bird
diversity in the study area are the mountain and riparian habitat types (Table
3.2.2.6-2).

Game Animals (3.2.2.6.2)

Big game species in the study area include mule deer, pronghorn antelope,
bighorn sheep, and elk (Figures 3.2.2.6-2, 3.2.2,6-3, 3.2.2.6-4, and 3.2,2.6-5). Wide
ranges of habitats are found, including basins, high mountain ranges, forests,
woodlands, and scrublands.

Wetlands in valleys are important stopover areas or breeding habitat fot large

numbers of migratory waterfowl, including ducks, geese, and swans (Figure
3.2.2.6-6).
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Natural Environment

Important upland game include a variety of grouse species, mourning dove,
pheasant, wild turkey, pigeon, quail, partridge, and cottontail rabbits. The distribu-
tions of sage grouse, blue grouse, quail, and chukar partridge are shown in Figures
3.2.2.6-7, 3.2.2.6-8, and 3.2.2.6-9

Major furbearers are mink, raccoon, badger, skunk, weasel, bobcat, coyote,
fox, beaver, and muskrat.

Aquatic Species (3.2.2.7)

Aquatic Habitat (3.2.2.7.1)

The intermittent nature and salinity/alkalinity of most streams and playas
limits the development of aquatic life. Playas may support short-lived populations
of brine shrimp, algae, and zooplankton. Birds may feed on these when abundant.
The perennial habitats include small springs, streams, and a few reservoirs and ponds
(Figure 3.2.2.7-1). Some isolated spring habitats are, however, subject to drying due
to nearby water table lowering.

Aquatic Biota (3.2.2.7.2)

Mountain streams and cold water springs provide habitat for fish, particularty
trout (Table 3.2.2.7-1). Reservoirs and ponds are usually stocked with trout and pike
and warm-water fish such as bass, sunfish, and catfish. A great variety of endemic
fish (many of which are protected) inhabit isolated springs and streams that were
left when Pleistocene lakes dried up.

Protected Species (3.2.2.8)

For purposes of this discussion, the term "protected species" applies to rare,
threatened, or endangered species that are candidates for or already included on
state or federal lists.

Plant Species (3.2.2.8.1)

Numerous species of rare plants are being considered for protection under
federal and state endangered species legislation in Nevada and western Utah.
Several species in Utah have already been federally listed for protection under the
Endangered Species Act of 1973. Three of these endangered species, the purple-
spined hedgehog cactus (Echinocereus engelmanii var. purpureus), the Siler
pincushion cactus (Pediocactus sileri), and the dwarf bear poppy (Arctomecon
humilis), occur in southwestern Utah near the study area. None has yet been
federally listed in Nevada. Nine rare plant species have been listed by the U.S. Fish
and Wildlife Service as species for which the Service is preparing a rulemaking
package; these species have a high probability of being listed for protection (USFWS,
1980). Eighteen rare plant species in Nevada have been listed for protection by the
Nevada Forestry Division under NRS 527.270, and all of these are likely to be
directly or indirectly affected by the project. In addition, all species of the family
Cactaceae, the genus Yucca, and all evergreen trees are protected under NRS
527.050 and NRS 527.070. Utah has no state laws which afford protection to rare
plants.
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Table 3.2.2.6

Common and tvpical

species of birds of the

Nevada/Utah study area (Pg. 1 of 3).
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Table 3.2.2.6-2. Common and typical species of birds of the
Nevada/Utah study area (Pg. 3 of 3).
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Natural Environment

Under the Endangered Species Act of 1973, preliminary lists of endangered and
threatened plant species were published in the Federal Register (FR:40:127:July |,
1975, and FR:41:117:June 16, 1976). The 1975 list was a notice of review, and
species included on it and not subsequently proposed or listed have been generally
referred to as "candidate" threatened or endangered species. Species included on
the 1976 list of 1,700 proposed endangered species have been generally referred to
as "proposed" species. Both lists were screened to determine those species that are
known to occur in or near the study areas in Nevada and Utah, and over 200 such
species were identified.

Figure 3.2.2.8-1 shows locations of the rare plant species considered. Table
3.2.2.8-1 lists the species for Nevada and western Utah and gives a summary of the
distribution and habitat information available. Table 3.2.2.8-2 gives substratum
preferences for selected rare and endangered plant species in the study area.
Recent changes in the Endangered Species Act (the amendments of 1978) have
resulted in withdrawal of the 197 proposals. Currently, rare plants are being
reviewed on a case-by-case basis by federal and state authorities, and many species
are likely to be elevated to formal protection under state or federal laws prior to
commencement of M-X construction. A new notice of review is scheduled to be
published in the Federal Register late this year (1980), which substantially reduces
the number of species under considera tion.

There is a dearth of information on the ecological status and distributions of
many rare plants in Nevada and Utah. Fairly complete literature and herbaria
search data exist, and emphasis is now being placed on analysis of comprehensive
field inventories that were undertaken by local experts during the growing season of
1980. These studies concentrated on l! valleys within the project area. Should siich
studies continue, it is likely that some species of "rare" plants will be found to be
common and abundant. For example, preliminary analysis shows that the bashful
four o'clock (Mirabilis pudica) and the white-leaf machaeranthera (Machaeranthera
leucanthemifolia) are abundant in Pahranagat Valley and should not be considered
rare (Welsh and Neese, 1980). ETR-840, Field Programs, details methods and
results. Rare plant lists for Nevada and Utah have recently been reviewed by local
authorities (Northern Nevada Native Plant Society, 1980; Weish and Thorne, 1979),
and several species have either been added, delisted, or their status changed to more
accurately reflect existing population trends.

Wildlife Species (3.2.2.8.2)

Several terrestrial species protected by the Endangered Species Act occur in
the study area. The bald eagle winters throughout many of the valleys in the study
area. The peregrine falcon migrates through the study area and many nest on the
very eastern portion of the study area. The Utah prairie dog is a resident species
occuring in southwestern Utah. State protected vertebrates found in or near the
area include the desert tortoise (the population on the Beaver Dam Slope in
southwestern Utah is federally listed as threatened) gila monster, and spotted bat
(Figure 3.2.2.8-2).

Aquatic Species (3.2.2.8.3)

Many protected (8 federal and 23 state) and recommended protected (33)
aquatic species are present (Figure 3.2.2.8-3, Table 3.2.2.8-3 and 3.2.2.8-4). Most

3-74

et



—— ey

3 "
120 \ | :
?f 129 \ &7 14
”n
” 1 83
- 7
L .' 1014 "ﬂé PINE
t %
LANDER
7 57 !
" 138 i
L 7 [ Y 9 1
\
133 i
™ ' CHURCHLL LY
o 0 80
STOREY, FALLON "‘
102 o s i
50
LYON K O !
12¢
123 - ) we !
¥
1104
00 ’
LP AN [ 4 (L
L4 ’ 1 it 3 %e
8 || { e MNERAL /N
! “ \\ ‘
1218 S X
. ),
e HAWTHORNE
po N %
o) 110¢ 21a \\
- ) 120 4 A
QLY o
19
Y .
13 11
5 s .
[}
LN NN i
" 4
A}
143 \ ]
"7
ESMERALDA 148
0
%6
A
m 18A
148
m 22718
L" m ”" 788 ) 1
‘ o082
4 ™Y we
.. (&) -
N ,e Figure 3.2.2.6~2. Pronghorn "(‘\ 20 | ama 10 |
Antelope range and key !
s habitat . e 225 w
2%
' &/ cuanx
SCALE {
22
"w [ n 40 MILES .’ [
— — \
0 o ) 20 © $0 KILOMETERS . " J‘!..‘u LA% VEGAS

A TR T cnla g




”e 180 ;
o 178A “ vo
13 Wm
\ Ao
1 ' L VORA
WHITE PINE "
.
/ [ >/
\ AT}
w \_4
PUTE
MAVER
A8
’. ”’
F ¢ AR .
w ¥
- GARFEL
" . 03 81
d ]
o LOMS VALLEY XCT.
g LEQEND
!
| 1saa hate - KA o+ sumasiity AReas
\ m T HYDROLOGIC SUBUNITS
LYY
" s I a OB SUITABILITY AREAS
1008
| \ ARIZONA
L ‘e § san
N 1 | £50 1
0
! MORNTE )
181 %
2%
| amx A=)\
! m
\ S
™
% LAg VEGA S
_— § —-




I /A
Es"&g m\‘ .!

‘.

. Flgure 3.2.2.6-3. Elk distribution in ¥R
the Nevada/Utah '@
study area.




™

Y
{ ’
WHITE PNE
»
.
¢
i
|
A 2
\J
1584
»
'..L__..
A -
]
i b

178

1

» UTAH

»w

. NPT L S B "
FETIEY  id

PUTE
SRAVER
L
-
)
LOwe VALYEY . |
LEGEND

DAA SUITABILITY AREAS
HYDROLOGIC SUBUNITS

OB SUITABILITY AREAS

e ii*‘ .

3222-D

— e




Figure 3.2.2.6-4.
distribution ik
Nevada/Utah ¥ti




LONG VALLEY XT.

LEQEND

a DAA SUITABILITY AREAS

HYDROLOGIC SUBUNITS
OB SUITABILITY AREAS

SRR L et o LA N

3222-D







LEGEND













\ 17¢ 1988 1
178A
. " « |PROVO
173 Wm
7 7 st
WHITE PINE nen
3
188 -
1 8
\ 194
\J / )
/ { ™ /
\
e . \
! Y
- 9
' -
)
\ PUTE
SEAVER
N »
I\ 1P N9 '
YD % 4
4 "
“iee aanrELD|
LY - :
B
™ ABNE VALLEY KT,
- LEGEND
Hea
w» a DAA SUITABILITY AREAS
m -
158 (s ) HYDROLOGIC SUBUNITS
20
"o S a OB SUITABILITY AREAS
L . - ARIZONA
1 - ’ \{ P l
% (5 Sl
’ MRSOUIT
A}
Fi1]
' CLARK A
n2 i
[
m
LAS VEGA m
3222-0
. BT T T et
















e

MAJOR WETLANDS AND RIPARIAN HABITAT

4{:} WATER BODY

LEGEND

WATER COURSE WITH FLOW
DIRECTION INDICATED

INTERMITTENT WATER COURSE
INTERMITTENT WATER BODY

MARSH
SPRING
WILDLIFE MANAGEMENT AREA

— —— i




o4 v
B N3 ENEG T # “ ¢ 130 :' \\
Lt _y,’; R AN 129 .‘ o
Ll
» 1 53 Sk
68 1 D
L 1 EURE| ' U, o !
A AL ., ; KA | e e
]
7 ?
7 57 H
» " 1238 ! .
128
\
CHURCHLL 133
b
o 0 101 % LY
STOREY, FALLON AUSTIN ¢
oy 102 98 s ;
o3 t 125 7 14 2
124
123 - A ' —
1104 1 ~
98 108
’107'.P 1 NP 1558/
} \ 135
\g [ A MNERAL /1 NYE
95 .
1218 N ¢
! s [}
% HAWTHORNE . \
1 T
110¢ 120 21A R
11 136
19
S 14 ,/
) / e
. -
LN NN
- )
\ )
m 3 \J
ESMERALDA 145
14
157
1“7
. L]
ORE 8 ‘m""“
2 1586A NET
148
m 2288 s 159 1
LM MM - o
‘ -8
1
: o TrY .
w@)l % . T e, 100
. A
% v 225 ™
I L) m
SCALE
B ]
1o ° E) T "0 mies :' - 11
. 1
0o o 2 ) 80 xiLOMETERS i‘m LA‘ VEQAS
AN oy - |




\ ..»\».u...._g
R Y,
= 0

ree " 7,




Table

3.2.2.7-1.

Fish of Nevada/Utah

study area,

SPEJIES NAME

TOMMON  NAME

SPECIES NAME

IOMMON NAME

Yamiis JIUPEIDAE

JOrOSoma Setenense archaral

TAmL SALMONIDAE

nCcartLinchus tsawutiischa

ierka <ennalli

T henshawi
J. o faeurzticus
s tan
lewis:
5.t ssg.

3. zaidnver:
3 7. irideus
1. X4amMIdGDS

SSOCIUm wil..amson;
um

STi.onCtus
Aruss.._.a
ISAXCIZAE

laciis

Tam. .o JATTSTOMIDARE
lartistels a’ontan

7 o.ntermedius

?. plaryrtynchus

T.ark:

lastostomus

LML

‘tasmisees

SISt SEOMUS C.ark. .o

T, recundus

DL oommerson:

(Jraushen texanus
Jami.y JYFRINIDAE

FELTN

Ther.us re

B cLCllS

lersCcn@l s 2, 1C2Teys
«la ripusta

;. 1. «@ieqans

iLoor rrradm

T seminuda

FERE ST T
r TOLUSTI

. arrar.a
asvordens. s

51 r
0. enchyls
4. L. 300278
i. 5. tewarxens.s
i. b, besa
PR 19
i. lspha
I, eieqans

2E.IRERLS sniegethonc.
Jnuder:cnthys a1 L]
icnardson:us #regius
2. paitearus

2. 5. twdroonox

ad and Herring
Mississippi Threadf:in 3nad

ialmon, Trout, sray.:indg, and
ahiteriun
Xirg sSaimon
Xokanee Red 3almon
Lake Trout
Brook Trou®
Solly Varden Troyt
‘yt-hroat Trour
Lanontan Jucthroat
sisradgo Justhroat
ran Jutuhiroat Trou:z
f2lloWStone  lutthroat Trout
Humpoldt luttnroat Trour
Rainpow Trout
suuthcoast Rainbow Trout
ramiovurs Rainpow Trour

Tanoe fainpow Irout
“rramiid Rainpow Tre
iden Trout
Arnwn

JuT

sravin
Meuntain Whicafisn

# lis0

e Whiterisn
5ear Lare Whitefisn

fire
aretnern Flke

SACKRars
—ancatan Mountalinsucker
4fhite River Mountainsucker
3onnevi.le Mountainsudxer
“®ser® jucker
Siuenead Fucres
iteen Sacker
£

& Sucker

3r.dgelip 3ucker

‘'tan lucker

“lanreimouth 3ucker

rae Jucker

-il Lakesucker

Jane ‘ucker

Ahite Yiver Desert 3ucker
wRDug Cucker

A4bice jucxer

Jazornack 3ucker

lart and Minncws

NGrenern squawfisn

Turnern squawfish o orado.

Rise.mouthn

CLiirade Giia
swiftwater oiorado jiia
Panranagat Roundtds! hup
‘irgin River Aoundtail Chub

“aaga iver Roundtai.
‘oundrail “hab

tan lila

dlvord iia

Tay uF

reex Tui Tha
ependerce Jalie:

Hewark valley Tui

anontan Jaliiey

iresdon Ty
Humprack
onvtal.
weast Jhus
Lesrrersite
Lag;
Siiampia Redsriner

Jornevili» Tilumbia Redsriner

X

Tam.
2

.
L]
Morrne saxat:iliis

Y

P

Tam

Fami.y CYPRINIDAE
Notemiqonus <rusoleueas
Votropis iutrens:s
¥. stramineus
Rhinichthys sscuius
R. . robustus
R. 2. lathoperus

DWW U W LW
o

°

v

Lepomis macracn

P.

nevadensis
3l:Jopouis
moapae
larringeany
veiifer
janow1

ISE.
cataractae

-

2
3

Meapa _oriaced
Eremichthys acros
Reiictus soiitarius
liprinus carpla

Jarassius auratus

Jrthodon microlepidotus
Lepidomedia aibivallis

L. moilispinls moilispings

m. pratensis

L. aitiveiss

Plagopterus argentissimus
Pimepna.es promelas

2. vigiiax

amily [CTALURIDAE

Ctaiurus osunctacus

I, ratuc

nepulosus
. meias
m. melas

I
I. @m. catulus

natalis

Family JYPRINODONTIDAE

prinodon nevadensis
n, pectoraiis

a. mionectes
diabolis

enichthys bailey.

. b, moapae

5. jrand:is

b, albivail:is

<. b, thermophilus

nevadae

Empetricnthys merriami
E. latos latos

Lucania parva

Fundulus yebrinus

<ansde

Family POECILITDAE
;jampusia arfin:s
Yo:l,enesia lit:ipirna
Xi1phoprorus eil=rz

- maculacus
11w PERCIDAE
ercq :lauescens

Stignscedion viTroum vitreum

¢ .nrerruptus
icropteres sdimoides
2olomieus

.« Thrysops

13
. fyaneilus
OMOX 13 NiJIOMACtiacus
mnnuiaris

1ly OTTIDAE

ottys beidtag:

baird: semiscabey

. baird: punculdtus
“xcensus

. 2chinatus

zontinued)

larg and Minnows Coprinued)
Jolden 3hiner
sed 3hiner
sand Shiner
3peckled Dace
Lahontan jpecklied Dace

tndefencence Zalley lpeck.ied

Dace

Asnh Maeadow 3pecxled Lazce
lover Jaliey speckied Dace
Modapa River Lreckied Zace
3nake River ipeckled Dace
Whize River 3peckled ace
/1rgin River Speckled Zace
“eadow valley 3pecxied Cace

Longnose Dace

donneviile 3Speckled Cace

Moapa lace

Desert Jace

Pelict Dace

Asiatic larp

soldfian

lacramentn 3lackf:isn

wWhite River 5;inedace

“irjin River 3plnedace
Papaca 3

Panranagatr spinedace

Woundfin

Fatnead Minncw

3ullhead Minnow

Horth American atf:ish
Zhannel Zatfish
#hite latfisn
Srown 3ylihead
3lack Builkead
Worthern 3lack Buliinead
Southern Blacx B8ullnead
Yellow 3ulinhead

sllifisn
Amargosa rPupfisn
Aarm sorings Puprisn
Asn Meadows Pupfisn
Sevils dHole Pupfish
atiite River 3pringrish

Moapa White River Sprinafilsn

41ko Whize River 3pringfisn

Preston white River
3pringfisn

Mormon White River
springfisn

Rarlroad “aliey 3pringfisn

Ash Meadows springfish

Pahrump Killifisn

Rainwater Killifisn

Soutnwest Plains Killifisn

Plains Kallifisn

Topminnows
Mosquilofish
3lack Moily
Jwordtazl
vMoonfisn

Parsn

‘eilow Perch
daileve

iunfish

acramert> vercn
Larjemoucsn 3ass
smalimoycn 3ass
itriped 3ass
#ahite 3ass

3ilaeqill sunt
ireen sunfish
3lack Traprie
Ahive rappire

sculgans
Jelding FPiuter sculpin
Ionneviiie Balrd iculpn
Zalorado Mottled sculpen
Bear Laxke iculoun
Itah lLake sculpin

3-93

;
|
|
1




Table 3.2

o :

2.8-1. Rare and

protected

tudy area |

D

1

plant spectres in the

ol 16).

ovada/Utah

3

-94

-
- N GME M “ABITAT
|
ry-er cned | ANV iran - o F L T e Y L) TVRL . _daag T expSed
s3ave oo Tas o mewtLsoLT TS ¢ Totes
13ave ! | twsers ame sar e Lomese e -
: ior W eapusure +.ogas
| ferles e
|
. |
i !
i i Useveral spp. .t oale
: |8l 1n feen Lari
. wast
. _ . '
I -
. 1L Inveln Ttar agave A bl eae by A0 WU1| MO ave Lesert. jan L. st LaMmeer e
car  nevadens.s : | y PR L slupesi stadsca.s
. fage.m ox Tlarx, NVi Wasn.naton | scrun: J.stua Tree
seenm. Y L
Rausn 1 !
— - e - PR .J_ -
inge, . a haf.es v Apiavean ° endemic "u *4st i.ipe o
soanr.da are..iy f nariesmon wens., ire ve Lt
anz Tlark o winh er o tdrpus
av ax : fa.iis ane P
' " sondernsa
— e e e e - = B . .- —
o intennaria e AsTers mae f V. vavada and Idano. Loy eadows “e- foon Ferernia.
‘| SR} -4 BSVEORS ) T
! i
!
i — - . | N [ ——
. '
1 soiiceps Thar.estan AsTecaeae = sp o |ondemi. <o Cmar.eston | wcurdant or o4 Taas ‘-
Blane e g ‘ ark o ; lrar.iese Auqust
i i | %x. tn dravel.s open [
| . \ | s.ope 41 Ainus e "
| | 1 " aristaca :
- ‘ |
- Aratis f.spar No  Doemmon 3rags. .acean T R .'I‘J'I Endemi: EN | Red-Trown soLcanLt
‘Mg, lones ane | Cleana ange . | ~aiis witn Piaven-
i L cuniper snd Artemisis |
' . 1 ‘ wova- ,
—— . - =4 - S -
- | Brass:-aceae - =(“W\l | Sty desert ranges with
! ' ap Ty | ) blacksage Jowan:a. :
. i ': i jresn ephedra and siack-!
: | | pusn 3n iimestone soi.s ‘
I . ( | in ecologizaliy stavle | , i
! , | | areas witn weil , |
' | | established vegerasion. | : i
‘ ' oo oo =
£l “a:::oaocon ; 4. .forri4 Oc Papavaracede ‘ £ BT V)| lark 3Ny ade ' in gypsum-rizn woils P ’-.JE‘L‘"‘ April= | An otpaijate
' | oider bear- . SE NV!| Mohave | tarived from Muddv Ck 30 I way . 3yEsupni.e
oppyY | ! | J80i2a1s frrmation with ‘ W ! RV ace 4
[, ' i l drrea-Amprogia and i | -nraat. **
| i snadscase . !
4 — - — - - - - t . e ——e e
YA s Isvilie | Fapavaraceans L€ T W | wasiingron o 4 Mosnxcpl ‘irmat.cn, n (‘ i- 0 Tndemi: ti Lixie
“ovisie [ DeArpPOPFY ' AEUT | ilase o NV dorder silaviam s osandv Lay | ccrriior « Moer-
e | wonave 3., A2 $C1., rRlaing Low oLl | KopL 3045 IR
! . J i  Diaffs. sarm desere ; 1 | ¥ou.d on eearches
( ! | Panrab comearizv. oper . from similar
' \ er” 1 | Nabitats
B i e - e
.. verr.am ceat- Fapavar s T RNV | soutnwescarn Clary I imir: Limasrone Lare
woppy N ove Tisl NV s add rirops f sve -~
prY canrqes ir ?flarv LT N
\ | Iravesiy ic.a with
: | shadscale. oiscxbush. » ' !
' ‘reosote susn. iave .
i i : " ‘ scavansis rac. storispand /
‘ | ! : | .9 wien tmis | }
' , | | | i
|
T + + +
[ Aaryop . ccaceas | T PT NVl Kaour oniv from sne | rouky Linestone soils| tago-d5id] June- | o
' I ThArlesron “tny | %ith Londerusd and RO Auguse
! : ‘pime and - 60 -
! selt. |
I —_
2] A stenomeres Stenc sandwore l3ryophyllacess T RTINVI| Lincolr 20 known snly [ "o iunestone c1iffs in s b
Castw RDIUT) | from -~yPe .ovation: ;aNyon At the 30uth end
SE(NV) >f Msadow ‘ailey Range.
.
PN




Fabile

3200081,

Rare
sady

and protoected
area (Py, 2o

plant

Species

f 16,

in the

Nevada Ut ah

R FEoiTe MM RAN! FANI STRTY e HARITAT CLEVATI ™ FERbpr Men
- b C R . R LltTRIpTIon e SRR Timf FEFEPRFN LT
dLpuse FLIrovataw ot Avtiza wae o s Al : foAaseA, e foars. edue .. kecg . frorn
s Friaer. ¢ Onvned cf rrtr meadews o saae-! C EEEL .
Tekert heaitc, 1,, . LIUR! - "ul @7 Baipeh
Corerther N.
o e e e e — — .
. A eiar SETIV I As et laca ear FTONC O Nve Esmers.qe. an: T S LIa ma v from -
O N I e Lanner - Cane .
hart et | Poaitoar vt val.een 804 ¢ Fou are e
e remcr Wi forrear oo
b..ar.e ames.. snace ’ W
SrAun . CArcolAt,s
Terravur.ie d.acre !
arat..7es .ansta & .
ATt mmit.a S fies ene i ‘l
srtraca e tata eac - EX Ta,are g Sreve. foatmlot ] sk, “e. PR
Lt e L e C.arr s rie Tinaec  fter PR Tane aren ..
! CBLe.ter wnarr ow LR @
. | SAQeDruSt witr f.nvor-
uriper  ar t o wer
L R R B 4L
Cbele
- - I
favaear - Humbs gt L. B I Barrer wmci.s r.afte 400 -6700 wman s e
Martes o Malteu:r  us | n.lisanes | Sare
Lreqo ) sand. 5ol e
! tor,g.:
O faracear M FT U7 | fane & Washinater “os | Unin.e & Trogic sha.e | 3297«
. T locoraine & Monave | format.une. .as &c..s, 1eTTo
Yoot AT \Tixec desert .
, | scatrered -un
|
PLaC MR BT 1Y faie var L Lentra, Nve [ 8 - -l
Farce: T R haous:
. e a EEN | e <L e
L A Peem, sTal.ll? I
s Isares dee; sarz sa.. |.
N PR vorovaliey f4oors
.. [3evert snrur Tommurits |
- N o o e S
fe-Leat on Ctaza.eas ' s Larexs Tper drave..s r.lo- 134 C oMave . -
Torre T " s.oer 0 Rrattered [P June
er i arver - sariper o bene m
{ imestone ariic '
— . e m e o . b . ' ' o
imre: i oiw - Canacess - o Goyav.ans Teu0i=ehdi © Mav- L.
PrT (L Wasr.rctee R Cune
! Ve m
—l Limectone
eserlt baiareae the aryes - Dror...6.a68, saqe- “a- brasu.
moukver foiste Tere.
N
.. & tureceus I Faia ear - R W near | “omer mrove.. sLuter G LTET T mare . PR
e Yoo aravelis s ol ' ma
. | tiJ3ee amons fane- [ 4
e fru&! AN shadsiase .
) ' . Lt Leages or otasut
[ R e !
: Limexs ne '
S e ——— 4
Trree- tara: eav g ‘ Sans wase eToTiel L. - oM - b -
o ar i BN Larrea chedlowl ne
eger JPSIN v orrame:.e '
ra Lo | i .
| , !
. . 4 S S 4
N4 e ear.s Lt e roLe- fava ear H BTt b ara wac e CMperwop. bormaticr Lonoares o Mas .
A ra wer oo ' B - LAt Cn. -iTe § oear.
: ‘ Crravel.. | rane
I
\
e .~ - PO 4 4o -
L i e aae - | faiacear ; . birestore e Y.
. . ! c Ve Lutes gt : L
- i Jowas . !
Car , ' ! e Mwe  t ama ¢

Fa,atal.e**
V-

1
( L




Table and

3.2.2.8-1.

hatroe

{
t

study area

protectod
(P, 3

plant
16G).

of

species in the

woevada /Utah

M If
. R o . b cEeARrC
[RPRYRIN . “am caprer w N / A
. s iAME mrramr oy L CME | REFERF
4
' i
PE AT TIe oxLe) LI S B M R R B 1A - N L3 N ‘
vo.oearier. neo | LN - e Tipeates
oo 11 R b B
[T
¢ ;
i |
|
L o —
' S ! AL e e B o IorLas s A T T P
E etk et om - © tan e, i w;na .. ths T onar.s R .
B car e - P . Mirery. et F | .
) .
. !
i . ) .
' NN ] .
R B frare ! .
Y Bmar AiLaeyn E T i b Freaman.. asdenrise . ' ? | and e
- i A i I Lonom "‘«"n‘ Leer
. . e - ‘ [ | .
T mar e A e - Rl . sac . Tirmat: o, IR : r
= SR TAPY S N S UL DN . . ‘
Lamear a3 - i ’ N
L omcngvers.s daLreritg e apa. eae - “T o BIZCE FRFIRINN -] Aprile e ey
| Char.esTor 4y Lare 1 are
! Ti.oand Lo A e :
Lo w Lasers tuor Vil eteln | Late ;o
mixed snran bopra.s
'
. ' . mestsre Irave.s , Vwar.y
. ! . | Sune |
T .
i
3 ciens.s e Tasiean [ | d.cateous !
Agrraty ' ) tesers rave- !
i | AfT g Wit larred 1
' v ARDrosia. Laliam i
! .
' ' | ERNE 7 K]
! , |
: . i |
H —_—— - — + I E—
1 ! ‘ '
Loeriarls “abad. e L® FTOT | arfield p ! Tertiacy irecus | e —er s F
sarcwi s ' | : T i S5 oToUey ey g llltY RS liar en
; : . iie. men ecinslands RN | ; .
| H .t oartans. a.pan padd o |
K : Medcws . 1
L l 1
| v ! i
3 A wIACrIS Aats “apaceae b TN “rown cniy from s Dencnes Lm0 A 2Uedi0t ) May- Narrw. .
i T .
ar PR ST B PEY aL. T lrarlestun Mtna, T.arc (IS | »rdem:
3arrety ‘ PR LR P S i o
i
( i k ! !
| Lneseone | |
R dars  rar Spearza. x wq | fanacese T a .. W, iron | Lomeseone nens. [ RIS | vav-
L IRCAOCa . g wLaver sy .o | sneitared ov saje- DAy
| srusn ocnodrv jraveiiy | 271w :
| Dnilisides and stony 3
flats, 1 I "
; " —
j | , { '
® T L Mm0Aanis 3arnenvi ASr Meadnws ‘ Tapaceae € PE NVC ) Tndeml. ) wastern Aestricred to flats ‘ Aprii- "
niLkver ! ) SE NV | sort.on M Ceatra. Asn | s <0003 I xcoar- qav !
| fen | Meadows. “ye T e ETEE VLY P 32 } ‘
! ceioriey | Asn Meadows wi |
foe tadnra, ! ‘
, cistiag | !
‘ | 1
] ‘ K
{ | |
s . : ST Aown URay Srom L wey iraveLly sasnms o RS RRENL ITY
5 | Humooldn o« aar fany .n [ PO " lune
i | ) syiievs € Churinil.. foothils st dsearz | il
Persn.ng 4 ;. ashom mhna T.oanid sand : e
| | . NV It TCIk lebris i 1
r - e —t
i N |
T A cseuf.oganchus “rLpan MLLE- | Twaiesn - 4T 0L | Nym oL Mone T leep sandy iol.s. boss i teamen gar:
Ba:: wr ! | 110509 sands o« | 3.4 m -] Cune
! Mluviai e nan NRSIEY
{ . | rcopatus la.le
' | 1p.ex app. vilarie
. ames; ., Ter:aiymia
| ‘ J.abraca. aryse-
| thamnus spp i
1“ .
19 A zterocarous dinjed aile- T south central & SE wwhilils and ikaiine 4450=4500 vay- .
bue sores mrin Humpoldt Ts v> Lander sandy tlars, eaitara 1156 Tune
oL meadows and penings l Ot m
AMONY RAlophve o .
i A1 .

3-96

Y



e ———— e

Table 3.2.2.8-1.

Rare
study area

and protected

(Pe.

1 oof

plant

Gy

species in

the

Nevada/Utah

. . AEMARKS ANT
“ vAMILY (ABITAT CEFERENCEA
tea 8., Az Lam - 7 3Dd wae + TN AamLa . - Pon soream nanks
S AATS  milvwer - T i Co L moast Lam Lo,
| aspen a min
B .- [N .o o Io¥sriails Lt g.eslne
ihe,t. e Nr | 0.. AN Low sage-
Rl sorlescens i Tor.ina “arge N Sbash o oand
sarnepy o per
bonhrougn sageoran e
nT.e siopes » flavs
L6oBaisvon Ualiey
. ; . . i
<. 1 “icacnan TR RENVE G mpa, i TS sandy .av sol. s
v 2LIrd Che  wiehege !
: iver !
j : ! :
. ! ) .
"
!
i Aostriarifior.s Z T Sregaga - tava- !
v . lirms sancszsne formarices | i
L.ow Land. .nteriune I
‘A.leys. sandy ' |
tepressions o .adqes. | |
| uars & -ecriies .o ! |
stream ne.s 1
—
! Ny seen
B S tashroes . < itat.unoor Fipaceae 2 WY In vieedle wWins. un i ! i
AL Furv.COuS | ueed.e W Tink sandstone ir {cancasns
niikvensn | sandy soil lerived i I e 231
. . from s : |
—_ T S
‘ - |
I i taviimans - | Fapaceae T @T o ive Ty RIS | noave.ly s.ipes HRREON ApriL-
3arcecs - | | Rarje. <nown | invnns, 30 Lime- i LN Tuly
P i " ofrom Sauisoury wasn | s=cue serived soils \
) ' ) | dTowiag winh Artemisis !
¥ { srouscu.d and yiayon- | i
. | | anaper | :
I | ;
t Ll
i + -5 | Fapacease Pz <E NV Il tweng, of 3are <noi. f seiff, L):‘)-asurx Ear. lee
sarvety ! e @ Pine » Pancaxe | 1laaiine -iay lerived |..e.5- vay
! s targes from .imestone ival m :
| 1 1
— ¢ i — — I T _—
an RET | #azacase I gumpolidr o o informarion Faung Bv
! ! Restriztes t> tne | avai.apie ¥ loder-
i i lsgood “Mounizains ' Wiiliams,
| i ) 8L, Winne-
. mucca
‘ ' l‘h‘. 1), 4l
4T ar. rracy l Ayceraceas | T IArRT o ve R 4 Panamint Ioshua Tree woodland  |2500-350u°
nagpisna © (RS S L P ) H rece. [P
Lrew ; ; NV 1967 w0
— +
s 1.000rT.s sereanad lLe..aveas i T NV. | “onave Deser from In low sikaa.ne seeps |I50U-4300° Aprii-
seriatus E | 2abblt Spriags. A » meadows about CRD - Cune
Ser.se ! ! o s legas. e in sashes  HILL
i Ir=0sote Dusn icrud _
4 3 \ RE VI Amn Meadows ni,
| i
. !
Y SN GI R —_- e B
' |
. aumissonie 1 iradriceam | £ v Nya 10 <nown from AnLc 3.kaLL 30LL 450" Rugust -
"eya.antne  Munrz i 3L UT NTS and tan shes . "alus 3lopes (il3s m octobar
aven = . L FEPE ae pier 3 A
TR OTAL OB ymermiery
7
=] -nagraceas H TNV dest _entra; in sandy sot.s, 45230=-5320" Lare Pe
, fei. Wasnoe & itoray, N with slight slope. T aprii-
| Lyon. W. ‘hur:niii Zune
: 08, o A
l 1 +
! ! Late T
N “asci..ecs zarouid “ienar . Suly- R
syap sircpnuleria- T RTUT | Riute ang 3eavar luine veqeration =00 Augus '
‘eae 0w, T .n Tertiary Ireous L1400
wavels. 11093-
15949 m
|
R RS
3-97




—

Rare and protected plant

species in

study area

(g, 5 ot

16).

the Nevada/Utah

. [ N AN A TaT ™~ ABITAT popaaryow [ ERING | JEVARES AN
R ST T “ivE REFERENCET +
4 .1 i ~ e e T T - o e re w AL LTe e . Care-
N be . e WL e ‘ san Azl avt et + - Sy
T @t ey e
Loar ot tp . AT T,
ey,
JORCE
. e | 1 I |
; (
L < 3 : A Ast waqtows . O PR AR SIS

am . ‘ s emiwm oc | e

. mv. A e, : PoTena A i
s . ,

e . R Y L LY

! o |
- . - - : ! ' -
. . R [P - : e P asn ©oLarie aea...m L.
- T 12 Mead w403 1o B $05 7 Adn Vedlws -
. . A P )
. . - 1T e - T Tilges Lron ERRa It Threarsren
o - .- ter arg me- 5. e 12 -
R - € oeitnozLs TN “srs
’ -1 noanaL . ow PR
i . raiced se..sow tonRy s secarare
E N , ! 1reas .= o,y xrtums, rromo O
l Tesas r Snomrr jesers. e
! @il veadows P
Lroerars wien
| Nl..moanderson..
i 1uAr seat.suae 3
1 Vrare soo assT:
. Diaside arcemisie
Atririex  o.er-
i
. TR S Araes hrall 4 oeas . - T woosrd o ks F ot ans o
- T n Ceserr Awsaarce Lilse
. | “xterimmrral rarian REEREY fire X
' {
i
i
|
i 4. dansremon catus
: spe .es
| T
cea Treaan “raila vae - - Mirera, N Rieac Leo oo
s - . ! LR I
' ' il
, : !
va 1 1 ISR . E a5 Cedam s WY 1.kas e LA e s
i “late s L.nzoan e Lt ThaglesTia ranae D e
_— i
‘ I
Tare ST A man s . o, -urmka and NE | Aikai.ne “a.larecus 44532400 | unes .
e aua ! tive as. . NV I esamniin o racny Taly LN A
) : LDy with Laqepruss
e . cave ' HoradiraTese i «T oo nar.48con Mens L ST S L EVRRETD Il
e s - : ' RER AN SmestiAn. cn taals .- ;
: Provijence Meng s «Astes aesa satad -
h ‘ sar Amr~ Lo @it Mo mat gany
' i v amipe
+
! }
~ LR Aarcer ¢ LR L v <k T “i..ard T ‘AA.N-.»m L L I FE Auaindr o
i FEUETIR T S | tesnrt sirae FERRER
| b omear
e _ R
' !

Tt B EANE] BT -y - k& MiL.ery T ELALS SULE B IR ¥ I mmos
s V. ; . . 1*. 4nies o ear.y apLndacs
. - ! ! mxUNSed .. pes Tane inoT e

, ! basaiv il .we are ta
i } 1 TEran associve e
' ! Witk “harmai 4prings
! : { mAV De . rasent .n
N L ‘ (14 men o
3-08




e e i - e

Table 3.2.

9

8-1. Rare and

study arca

protected
(Pg. 6 ot

plant

tho

specices in

16,

Nevada/Utah

T \ N [l H
[, . [ | Fiow: T [earmrarson, [ForwTEin | rvgrs
IOMMON NAME FAMIL ' TATE | L LETEIRTTION i nREITRT LEATION o UREFERENIES -
, ! 1 ! 4+
" ' Bl T
{ “erzicate-winaed Afle ear i B l Wolel o I.steanote p R i st Apr .
cvms cerus ! | frew t Nt fTOCKE [ 1ims sreas i nay LR
i “
! | H
i - j ] 4
: X ! ‘ . o
" - eal ! 4 gror | barpere. Sevier " Arapies Sna.e Forme- b fies@icd
e ' | cuar cos T U =i parrer froe- o= Rer.o. 4
. | t tioace sage | }
‘ , | ‘
+
[ | eaa: wreaxs T PE T Irer s warfie,c cos. Limestene
[ T (mca: Breans. Bruce VI
Larv.: ares esr
o _ I W
. e .- wats [T 3 P erira. I Wocs . et At t i
Vierie Nve o Fore “.evarione
e
+ : A :
i i .
. ... Ki.acear N hve . sanc qunes e 8anc: [ e ‘ .
Esmera,da s Wity Rumes [oevise |
' ! CanOSYs  ennthers | i, n !
oa..ida Chrusotnam- |
rive v.sid:if.orus, \ J
:
1
- aceds .. Noe BTN Lander (- NV Lamestine 1 h | i
We.5' Neese Lifrec Toivabe Rance lrate | ’
it PR azime i
M i
S 1y g t?am-ene ks RO N friftine sane Lvoraer | 4MN-TCT | Canes Ex.stinc
I ousr anvche  SANC Auner | - | o
i ; 4 interdure Spaces | LI .. P
, . | Amtros.s s; : !
. ' I Fumex . ruzopsic !
: i rscthamnus Sp I
— —+
|
T lrabe ar.ce ilesers arate Brags.. o ear 1 BTNV [ Nve & Lander Loar. s .0 3t moase - Sunes Ll
- . Toqauire & 17 meadCw: nearinc aifinef. ) Juan
1 v Z30e w.tt L iMber pate '
‘ | g L
i aspee [datt woltiows | rageysaccar T o nazcr O " Decomcsed sanastone ] .
reens va qras: NF s BLM Lar? ané taLuc 10 mer P
z.0nens,s . L i LYUST & 1 i !
LRt wessr | : | ties  crave ‘
v Revea, , | | |
asteropncras 1raus - BTN Teivape Kange it bote crevie: o casue |A 1o [N I
actmropncre Langers & M : Ripite LABLT Meadowe PR | huguer
i M. Fiscrea wit: Finle fee..is LR i
' ces A ORI !
. ) i
|
crasy. VR . mousta.s luragsica:eae [ PTINY Me.st meadows anc LI Sane-~ -
srana; v | 358t | AiRTuTer SoLle Wit a7 AP
| nevagens.s . ‘ anper src spe jee of
| - & hewens | oper mesdows
i - e S JEE S S———
o 1 I gouc.ass.. Loug,as drabe Brans,.a eae T RN “ercra Tt MiZ t 1@ e.evat. LISRETLIVE NN -
| & wra: east TE o osuer 1 it exjusen slcpes R
! nartner: W retx fted .7 ABROI.A- weoe
TaeT o w.tr ReIpert.une
| : communa T Wit - age I
( ani Enceimans sprue
| = A I -
b | ‘eeqer drana Jg,..,,., s PT N Krarwr fria R TECS RN, g - ate
¢ e crev .o et Apr. .-
l | “Lats » QTAVE. .\ BiChes . N R
| ADOVE TimDer L.t# (LY IS
Wit j.nus #r:s5tata
- : - - . B —
I e rieer Eravs. o eoe 1 LA trom Lrows o damy so..e e ines
, ‘ TN where snow dr.! s carl,
. " perSiet Jntc summer TN Taa L
} ' asnccare Wity 145 @
i | Lamber pime and
' ! eione §an
——+ - -4 - —_— e~ e e
i 3 : PTIVT L Fiute and sartiesn Mod, bt tertiars AU
| WY reTr AR h coe v 1anecus Jreve; PRI
‘ l timperline. ponde:csa L@
i jane. mountair ahrut eE
I\ ' ofmur .t e Arave..
i s ..
3-99
e A ARG SLE e N v el 4 - -




et et e

Table 3,208

2.8-1.

Rare and protected plant species in the Nevada/Utah

study area (Pg. 7 of 16).
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fable 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 8 of 16),
N SFECIES® T MMON NAME M . ABITAT CFLEATLw
Revma. sand g sandv wasies | A44 = |
oW osapnut Hor ,
—— - —— - - ¥
2 Sear .o Niyiondseae Ve B L 7 . RECACIE B P i
fL awnesr | fare rad c.av oLn L TER T P ST
S e anipee ard e |
cia xsage fund |
| FT.mALLLy n mate .
| *a1.i%¢e around
| spanio-ed mines
23 wars i rrLvinacean T from ’ ‘noLower portion of FLTY .4
Panrumg .. N i 1.y floodplan
ou.xwhear
— ; —
a SLejane LiInnaceae - festrictad *> sandy May- ReGiona.
Su_Awidat . soils CE vo.canis T4 Sept. mroeml
| T13in «1th Atripiex 250 M wit
! ;anescens + irtemtsia . Limited
' ¢ zinyon-tuniper : range
130 >n recent ad= [ e
2utS in "hLS sol. |
“yom with salsold s "
; seher Triogonum sp .
1
i “F T | Aashington T Thinle Formation. Auquat- ot
. purplisn di1lvstone epremped '
) » sandv .nam soLi
.
i srraw Trariiracease B B 4hite Pine "5 . NV ‘n sandy 301l with nG00-5500]  Auguse- | *° i
e twrear ) v ‘oconLRo T AZ Jiwania « sagecrusn 830~ | sept
! } .a Pinyon-Juniper 198l m ‘
; | <cottiands
e i _
Ioerem: .= L.nasT. . REE PLY ST YY) o “i..ary o T Sevy iolomiz. jravel. | 3d00-2200 An 2sliiate
Tevea. 4 <wresc AT clay » limestone, B fitnsee
| roliing nilis & flats:( (991 =
' I sel: ~deser= snrubp
! ! SommunL
oL Lstunacese T AT NV | snaxe Range, white In juartzite rock 13.000- faiy- ooy
s oneTmar i Pine Zo.. 7 ws1tmin creviles ana [imestone > Auguat
. i ‘umboldt N F s01is L
B e
(3£ cames,. - 9T UT) | Kane i “asnington Navajo 3andstone s200° Suly~ IRV use
Benth  sar i cwnea- , o8, UT N formation an 1586 ) | Auqust
ripi-d.a sandstone .edges &
) ! ad scent raddish
| sand slow-out ireay
e ‘ S § -
“Oapdonavese £ Tracx R, Dry gypssous jravelly d200° June A
} 4asnce "o siay 1280 =
a4 r RI-T P ¥ Arces.e T o, jtorey [os sune
e - i Rwhee I
ireane. | )
S E ot RT UT) | “Miilard 5., 0T JATErnary .acustrine 3000-9300] Auqust- | Roadways
' , : NE 1LY “ jeposits. saline 1925~ ept. jravel
. TR | marly plays rsmnant 1769 ) pits*® ‘2o
—— — ’
I
LSME tumm.are W emon | ot 5 “>oele. suap and Witn snadscaie 5000-5000{ July~ From I sis
| ame . ‘ Lested , “iliatd cos.. T and ‘unipet sepe. unct loces
' tions*= 1]
[ S
. | .
Lok .87 aurd | Piute o Sevisr G tlay nills & siopes, 4300-350C) Augquse- ;3o
L M.E. iones | oucxwheas ) T L tesert shruv & . sepe.
h Panyon-uniper RGN
! | csmunity slong “he
N L jevier River
+
| l
S svailifo.ium “ashaor Poiyqonacese T RC NV Yye Jo Toquims e Aipine: eandy & <. 300~ June~ iy
duct  rar DucRwhear ' T>1ysape Mtns. Jravelly ar 1. 800" Jualy
| Cassestinum i 1322-
| Rgvea. ’ 1600 m)
+ S B
Lt e o Polygonac: %ot RE NV | wasnce To. fNo .nformation “.h“v. wecchermal
. an FR Steampost Springe) availabie sepc. development
ke shoeat (3!
.)9' L panguicense Panguith Polygonacesae T RT'UT* lran o T volcanic jravel & 1830~ Endem:ic
. M.g Jones! mcRwheat Lumestons. whitish 11.,300° to upper
| Raves. vat zlay outcrops f 2899~ rum of
cum rocks) spruce fir 3385 m» Cedar
seadow comRunLtY Breaks:OoRV
]|
ST=

3-101



— --
™ . « . P . . ver . . cidiw i I . Ty .
Fable 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah

study area (Pg. 9 of 16).
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Table 3.2.2.8-1.

Rare and protected plant species in the

study area (Pg. 10 of 16).
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.2.2.8-2. Substrate types and rare plants that

often occur on them (Page | of 2).

Species which occur near thermal springs. seeps
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Specles which occur in sandy washes and on flats—Mojave
Desert Region

AStragalus gever:. var. triguetrus
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which occur on sand dunes and deep sandy soils
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Species

fvallev

which occur on limestone, Sevy dolomite or gyvpsum
floors)

Arabis shockley:

Ascleplias eastwoodlana
Astraga.us pterocarpus

A. unciails

Coryphantha vivipara
Cryytar.tha compacta
Eriogonum eremicum

E. nummulare

E. rubricaule

Frasera ogypsicola

Lep:dium nanum

rhacelia parishii

Polugaia subspinosa var. heterorhyncha
Sc.ierocactus polyancistrus
S. pubispinus
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often occur on them (Page 2 of 2).
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Sperries which occur on oulcerops. ridges and cliffc

Species known from bajadas of limestone mountains. with
sagebrush. pinvon pines or junipers
AStragaius calucosus var. monophyllidius
f.owonvellarius var. finitimus
s. oophcrus var. Jonchocalux
Coruphantha vivipara var. rcosea
Crurctantha hcffman::
C. Interrupta
Eriogonum darrovi:
E. nummelare
Hu.sea vestites var. Inuoensis
Lupinus hclmurenanus
Species known from Sevy dolomite in pinvon-juniper woodland
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THE CLOKEY PINCUSHION CACTUS
(Corypbantha Civipard var. rosea)
OCCURS WITH BLACK SAGEBRUSH
ON SHALLOW, WELL DRAINED
SOILS. THE SPECIES IS THREAT
ENED BY COLLECTORS.
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SPECIES

A\g.ne wtahenss vat chonspina
Angelica seabnda

Antennarid drouafa

1 solu s

Arabis dispar

Arctomecon californica

1 Al

\ omerriam

Vrenaria ko var rosed
Vosfonoaneres

Adepras castwoodiana
Vwrragal o aegquali
alvordensiy

ampullaries

boatlevae

callithrin

calycasus var mmmp}wllnhm
canvallarius var finitimus
franre rus

REVErT var riguelrus
luncearus

lennigtnosuy var latus

-

[ var mucans

[ var sesquiametralts

{ var yarsinms
lintec-hars

maohavensis var lemigy s
musimaonum

Hyensis

perianus

aophaorus var clokeyanus
o var lonchocalyx
phoenix

porrectuy
preudiodantihu
prerocarpus

rohbinsii var occidentalis
serenol var sordescens
soltearius

sinatiflorus

tepnrodes vos enryiphus
{ roquimanis

3 unciglis

Calochortus striatus

Coap 0 Meadows )
Camissontu meealantha

¢ nevadensis

Castlera parvula

¢ salsuginima

Centaurmm namophilum
Cirsium riokevi
Cordvianthus tecopensis
Corvphantha vivpara var rosea
Crvprantha campacia

C hatfmanni

 insolita

C anterrupra

O tumulonra

Cuscuta warnert

¢ hasalticus

Cymopierus coulten
 munimus

O mvalis

 gonodrchu

alea hingis

Iwaha anda
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RARE PLANTS
LEGEND

D asperella va  zionis

1) asterophora var.asterophora

D crassifolia vor nevadensis

D jaegen

1} paucifructa

D saholifera

D. sphaeroides var cusichii

D stenodoba vat ramaosa

1) subalpina

Echinocereus engelmannii var purpureus
Flodea nevadensis

Fnceliopsis nudicaulis var corrugata
Epilobium nevadense

Frigeron latus

Foovinus

E proselyticus

FE retigiosus

b uncialiv var conpugans
Friogonum ammophilum

k. anemophilum

Foargophyvilum

} beatlevae

F bhiturcatum

b carymbosum var matthewsiae
b darrovi

F eremicum

F holmgrenii

F. jamesii var rupicola
E. lemmunii

E. lobbii var robustius
£E. natum

F. nummulare

£ osdundii

E. panguicense var. alpestre

E. rubricaule

E. thompsonae var. albiflorum

E. viscidulum

E. zion var ionis

Fursellesia pungens

Frasera gy psicola

F pahutensis

Fraxinus cuspidata var. macropetala
Gaitum hilendiae ssp. kingstonense
Geranium taguimense

Gilia nyensis

G oripleyi

Grindelia fraxino-pratensis

Hachkelia opliiobia

H alpinus

H watsoni

Helianthus deserticolus

Heuchera auranii

Hymenopappus filifolius var_ tomentosus
Ivesta ervptaocanlis

[ eremica

lLathyrus hitcheockianus

{epidinm nanum

L ovden

! esquerella hitcheockii

I ewisia maguirei

! amatium ravenii

Luptnus onesii

1. malacophyilus

L. monngenus

Macraeranthera grindelivides var depressa
Y leucanthemifolia
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Mentzelia leucophylia
Mertensa toryabensis

Mimulus uuulm'mu

Mirahilss pudica

Opuntta pulchella

O wheppler var multigeniculata
Oryces nevadensty

Orvytheca watsonn
Pediacactus silen

Penstemon arenarus

P Incolor spp bicolor

Ph ospp roseus

P concimmus

P francisci-penncilu

P fruticiformis spp. amargosae
humilis var. obtustfolius
hechii

nanus

pahutenss

procerus var. maodestus
pudicus

rubtcundus

thompsoniae spp. Jdegert
thurberi var. anestius
tidestromu

wardii

sp (Deep Creek Mtny )
Perityle megalocepbala var tricata
Peteria thompsonae

Phacelta anelsonn

P argillaceac

P beatleyae

P cephalotes

P glabernma

P snconspicua

P parishit

Phlox gladiformis

Pnlygala subspinosa var beterorbyncha
Primula capillans

P nevadensis

Ronppa subumbellata

Salvia funerea

Sclerocactus polyancistrus

N Eubrspmus

Selaginella utabensis

Suene clokeyi

S. petersonis var. minaor

S scapasa var. lobata
Smelowskia bolmgrenii
Sphaeralcea caespitosa
Sphaeromena compacta

S. ruthiae

Streptantbus oligantbus
Syntbyris ranunculina
Thelypodium laxiflorum

T. sagittatum var. ovalifoliwm
Townsendia jonesis var. tummioss
Trifoltum andersonis spp beatieyar
T a. var. friscanum

T lemmona

Viola purpwres var. cbarlestonensis
Cymopterus

Heplopeppus abberens
Polemanium nevadensae
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THREATENED AND ENDANGERED WILDLIFE SPECIES
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Figure 3.2.2.8-2,
Distribution of threatened
and oendangered wildlife
species in the Nevada/
Utah study area.
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Table 3.2.2.8

Summary of 1he legal status of protected and recom-
mended protected tish in the Nevada/Utah study area.
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PROTECTED FISH SPECIES FOR NEVADA
AND UTAH
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Table

3.2.2.8-4.

Summary of the recommended protected
invertebrates in the Nevada/Utah study area.
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Natural Environment

of these species evolved as a result of isolation caused by drying of Pleistocene
lakes (10,000-20,000 years ago), forming widely spaced small springs and streams.

Wilderness and Significant Natural Areas (3.2.2.9)
Wilderness (3.2.2.9.1)

No designated wilderness areas are in the study area. Jarbidge in the
Humboldt National Forest in northeastern Nevada, and Lone Peak in the Unita and
Wasatch National Forest in central Utah, are located 150 and 65 mi, respectively,
from the nearest project feature. Portions of the proposed deployment area are
undergoing review for wilderness characteristics (Figure 3.2.2.9-1).

Significant Natural Areas (3,2.2.9.2)

Significant natural areas in the proposed siting region include over 70
proposed/designated natural landmarks, seven national wildlife refuges/ranges, four
proposed unique and nationally significant wildlife ecosystems, four national
parks/monuments, and nine state wildlife management areas (Figure 3.2.2.9-2).
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Human Environrnent

HUMAN ENVIRONMENT (3.2.3)

The designated Nevada/Utah region of influence (ROI) is shown in Figure
3.2.3-1, It includes the Nevada counties of Clark, Eureka, Lincoln, Nye, Washoe,
and White Pine, and the Utah counties of Beaver, Iron, Juab, Millard, Salt Lake,
Utah, and Washington. Geographic areas analyzed other than the ROI include areas
of analysis (AQA) and potential base site locations. For most iinpacts analyzed the
AQAs are synonyimous with city and county boundaries. For those attributes which
logically cannot be geographically evaluated at the county level (e.g., air quality),
the AOA s explicitly defined when baseline data is presented.

Employment (3.2.3.1)

The size of the employed and the unemployed labor force und the unemploy-
ment rate are significant measures of the study area economy, since they reflect
the labor supply from which project-generated direct and indirect job demands can
be filicd. Total unemployment is a significant reasure of the affected environment,
for it is a measure of the region's unused labor pool. In this respect, it is notable
that sany of the counties in the Nevada/Utah study area have very small
unemployed labor pools.

Of the total unemployed in 1977, 9 of the 12 counties had unemployed "pools"
of substantially less than [,000 persons. The other three countes -- Clark, Salt
Lake, and Utah counties -- have the bulk of the employed and the unemployed.
Substantial construction labor requirements, in the majority, could only be met
through large-scale labor importation.

linemployed-labor pools may understate labor force availability in cases where
people are employed part-titne but would prefer full employment, and hidden
unemployment, where people are not in the civilian labor force (CLF), but might be
if suitable jobs became available. However, total unemployment is used as the labor
supply variable, since accounting for underemployment and hidden unemployment
would be highly speculative. Moreover, for the rural counties, population totals are
so modest that no substantial augmentation of supply could be met except by labor
importation, whether transient or permanent.

As shown in Table 3.2.3.1-1, the civilian labor force in Nevada has grown

rapidly -- 6.4 percent per annum from 1970 to 1977. Unemployment rates were
relatively low in 1977 throughout most of Nevada. The Las Vegas and Reno
Standard Metropolitan Statistical Areas (SMSAs) -- Clark and Washoe counties,

respectively--accounted for 82.2 percent of the state's unemployed in 1977 and 82.0
percent of the civilian labor force. The combination of Carson City (the state
capital), Clark, Douglas, and Washoe counties (the tourism centers of Las Vegas,
Tahoe South Shore, and Reno), accounted for 88.4 percent of Nevada's 1977 civilian
labor force and 90.8 percent of the unemployed in 1977.

Within Utah, unemployment increased from about 17,000 to 25,000 in the
1970-1977 period (Table 3.2.3.1-2). This growth rate of 5.7 percent was
accompanied by a 4.4 percent growth rate in the CLF. The unemployment rates for
the Utah portion of the ROI are greater than those for Utah. Three counties--Salt
Lake, Utah, and Weber--account for 83.8 percent of the civilian labor force. In
terms of unemployment, these three counties account for a total of 85.6 percent of
the study area's unemployed.,
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Table 3.2.3.1-1. Nevada civilian labor force, by place
ol residence,

CIVILIAN ONEMPLOYMENT* UREMFLOYMENT
LABDR FORTE* FLTE
COVNTY SROWTH GROWTH i
o™~ RATE 1aT" FATE levs 1077
1ET0-TT 167077
|
L4, a5l 1.l 1, 03¢ Zl.¢€ 5.7 10.¢
4,230 s.4 36¢ 1z.2 T -t
ciark ’ -4, 20 €£.3 14, 10¢ 13,2 5.z .1
ouglass ’ ¢, 420 ¢,z 45C 7.G 7.7 T.C
Elkc ! e, £.4 40C 5.5 4L€ 4%
Csmeralia { onc -4 10 ~2.€ S.4 t.E8
Lureka : 550 2.4 2C 100.0 ¢ 3¢
Humbolds ! 3,597 tz 19¢ 15,1 z.€ 4.¢
Lande: : 2,040 £.¢€ 8¢ 2.8 1.8 SN
Lincelr i 2,250 - o] 12.¢ 3.1 S.€E
Lyen j 3,07 I3 320 15.€ 3.7 8.7
vineral ! I, 660 -1z 160 1.4 2.€ 5.9
Nve ' 1,920 -3.% 10C 5.4 2.8 5.1
Fershing 1,360 Z.¢ 80 6.6 4.¢€ 5.0
Sterey 680 6.9 50 3.0 1.3 T L€
washoe 90, 500 T.C 4,800 4.6 6.2 z.3
Wnite Pine 3,860 -C.4 300 11.2 3.€ 7L
Total State 323,000 €.4 23,000 1¢.7 5.4 7.2
T.S. 87,401,000 2.4 €,855,000 7.7 5.0 7.0

e e - -

*By 1 lace ¢f residence

-

Scurces: U.S. Dep cf Commerce 1978a; Nevada Dept. of Economic
Security, 1979.
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3. 1-2. Utah civilian labor force, by
place of residenceoe.

Table 3.2.
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Human Environment

In Nevada, the five counties that comprise that state's portion of the ROI
accounted for 56.8 percent of the state's CLF in 1978. In Utah, ROI counties of
Beaver, Iron, Juab, Millard, Salt Lake, litah, and Washington represented 76.0
percent of total state CLF in the same year. In all cases except White Pine and Nye
counties, ROI counties had CLF growth rates well above that for the 1J.S. as a whole
over the 1970-1977 period. In contrast, ROI counties had much smaller growth in
unemployment than the [1.S,, but grcater than comparable rates for Nevada and
litah as a whole.

Nevada and Utah economic characteristics relative to the national average are
shown in Table 3.2.3.1-3. In general, sectoral shares in the UJtah state economy are
more similar to the national average than those of Nevada. Services sector shares
in Nevada are primarily responsible for this dissimilarity. Gaming and other tourist-
related activities alone account for over 28 percent of total employment in the
state of Nevada. Other significant differences between Nevada and national shares
are in the agriculture secter, with one-third the national average, and manu-
facturing, with about one-fourth of the national average.

Although employment shares in mining are well below the national average,
mining earnings shares are equal to the national average in Nevada, and over five
times the national average in Utah. Utah has two-thirds the national average in
manufacturing employment share and about one and one-half the national average in
construction shares.

On the whole, the nation's employment rate has grown only half as fast as
Utah's, and one-third as fast as that of Nevada. Leading growth sectors in both
states are construction and manufacturing. Nevada construction employment has
grown 5.7 times as fast as the nation as a whole.

Nevada

Selected characteristics of the Nevada economy are shown in Table 3.2.3.1-4,
where the share of total employment is shown by county and economic sector. The
dominance of Carson City, Clark, Douglas, and Washoe is evident in their accounting
for almost 90 percent of total state employment in 1977, The tota! is only about 0.4
percent of the 1].S. total, although, as shown in Table 3.2.3.1-5, Nevada employment
is growing much faster than in the United States as a whole. This high rate of
growth was a function of high growth rates in several of the larger counties--Clark
(the Las Vegas SMSA), Carson City, the state capital, Washoe (the Reno SMSA) and
Douglas, locale of the Tahoe South Shore entertainment center. Within the ROI,
however, Nye County had a large negative growth rate, while Eureka, Lincoin, and
White Pine had growth rates lower than Nevada as a whole.

Agriculture has not been important in Nevada, since it provided only 1.4
percent of the jobs in 1977. Within the state, counties with employment shares of at
least 10 percent in agriculture included Churchill, Esmeralda, Eureka, Humboldt,
Lander, Lincoln, Lyon, and Pershing. Growth in agriculture has been modest, with
an annual average growth rate of only 1.0 percent over the 1967-1977 period. Four
counties {Nye, Carson City, Storey, and Washoe) had negative growth in agricultural
employment and six had rates of growth below the state average. The county with
the most rapid growth of agricultural employment--White Pine--is under considera-
tion for M-X facilities and is slated for the White Pine Power Plant,
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Human Environment

Mining accounted for 1.2 percent of the state's jobs in . 977. Eureka, Lander,
Lincoln, Lvon, Nye, and White Pine had employment shares of 10 percent or more,
However, data were not available for a number of other counties because of
disclosure rules. Mining grew statewide at an annual growth rate of 2.2 percent,
below that for the !Inited States. Within the ROI, mining employment was well
above the average growth rate in Lincoln and Nye counties,

Construction had a larger share of the state's employed labor force --
5.7 percent -- and was greater than the national average of 4.0 percent in 1977,
Over the 1967-1977 period, though, high rates of growth in construction employment
were observed in Clark, Elko, Mineral, Carson Citv, Douglas, and Washoe counties.
In general, high rates were characteristic of the more urban dareas with lower
increases in the more rural counties.

Manufacturing employment grew at a rapid rate over the 1967-1977 period,
but it accounted for only 4.3 percent of the total in 1977 (Table 3.2.3.1-5). The
nation's percent share of manufacturing--20.1 percent of total employment--
indicates tnat in this respect, Nevada is atypical. While disclosure rules have
limited available data, it is clear that wide differences exist in growth of
manufacturing across the counties. Over 1967-1977, average annual growth equalled
4.3 for Clark, 26.9 percent for Carson City, 18 percent in NDouglas, and [ 1.8 percent
in Washoe counties, for example, while the state figure over this same period was
about 9 percent.

Services grew at the same rate s total employment in Nevada, 5.7 percent
per annum over the 1967-1977 period, and this sector clearly dominates state
employment (37.1 percent in 1977). The chief contributors were the counties of
Clark, Douglas, and Washoe, since the hotels, motels, gaming, entertainment, and
related services are concentrated there. These three counties had a service industry
growth more rapid than the state as a whole, 6.7 percent per annum for Clark (Las
Vegas), 6.2 percent for Mouglas, and 6.6 percent for Washoe (Reno) over the 1967-
1977 period.

In the government sector, Nevada's 18.4 percent share of the total was almost
the sa:ne as that for the nation. The variation from county to county is quite large,
however, for example, 5.5 percent in Nouglas as opposed to 60.2 percent in Mineral
County. Government was the major job source in Lincoln and White Pine counties.
The governinent sector has exhibited an average annual growth of 5.2 percent over
1967-1977 -- nore than twice that of the !Inited States. Above average growth
rates were recorded for Clark and Nve counties.

Utah

Of Utah's total employed work force in 1977, 60.2 percent were working in
Salt Lake and lftah counties--two of the seven counties in that state comprising the
region of influence (see Table 3.2.3.1-6). The remaining five counties, however--
Tuab, Peaver, Millard, Iron, and Washington--were much smaller contributors to
total state employment; their 1977 share equalled only 3.7 percent of the Utah
total. [Jtah had an employment growth rate of 3.5 percent from 1967-1977 (Table
3,2.3.1-7), double that for the nation as a whole. Of the RO[ counties, Salt Lake and
ltah grew fastest, except for Washington County. Other rural counties grew slowly,
with Juab County exhibiting a 0.2 percent average annual growth rate--the lowest of
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Human Environment

all seven ROI counties in the state. Within the ROI, only a small number of jobs
were in agriculture; this is consistent with the small shares in Utah and the United
States as a whole for this industry. County shares in agriculture were highly
variable in Utah, however, ranging from 0.5 percent in Salt Lake to 18.1 percent in
Beaver County. In addition to Beaver, other rural counties have had relatively high
agricultural employment shares.

The state had a negative rate of growth in agricultural employment from
1967-1977 (Table 3.2.3.1-7). This was consistent with national trends. Every county
recorded a decline in agricultural employment, ranging from a low of 2.7 percent
average annual growth over 1967-1977 in Washington County, to a high of 0.9
percent per annum in Beaver and Iron counties.

Mining has had a small role in the state and ROI county economies. It
comprised only 2.6 percent of Utah's total employment in 1977. This share was
relatively greater than that of Nevada, but well below that of the U.S. as a whole.
Utah County, with 7.0 percent of 1977 employment in mining, had the largest share,
while Washington County's 0.1 percent share was lowest. The state as a whole
experienced a 3.7 percent average annual growth rate over 1967-1977 in mining.
This was slightly above that of the nation as a whole. Rapid growth in mining
employment was observed in Utah County, with the balance of the ROI counties
agrowing less rapidly. Disclosure rules, however, have prevented a full accounting of
county-specific mining employment.

Construction accounted for 5.8 percent of total state employment in 1977,
well above the nation's 4.) percent. Millard had the lowest share--1.2 percent--and
Washington, the largest--10.) percent. Salt Lake and Utah counties had shares
approximating that of Utah as a whole. The most rapidly growing employment
division in Utah was construction, with a 9.9 percent average annual growth rate.
The 1.5, growth rate, on the other hand, was only 1.6 percent per annum. Utah had
an above average growth rate and Salt Lake County was very close to the state
average. Only one county--Millard--showed a decline rather than growth in
construction employment,

The share of manufacturing employment in Utah was 13.5 percent in 1977,
well below the 2).1 percent share recorded for the nation. Iron County's share was
the smallest--6.2 percent--while Juab had the largest--25.8 percent. Salt Lake
County's share was 13.9 percent, nearly the same as that of Utah, and would be
expected, given the dominance of the Salt Lake City metropolitan area within the
state. Manufacturing empiloyment in the state grew well, averaging 4.0 percent per
annum over the 1967-1977 period. This rate of growth was much greater than the
nation's growth rate of 0.l percent for the same period. Iron, Millard, and
Washington all exceeded the state's average growth in manufacturing, while the
metropolitan counties of Salt Lake and Utah were close, experiencing 3.9 and 3.6
percent per annum, respectively over 1967-1977.

Jobs in services equalled about 81,000 in 1977, roughly 14.7 percent of total
state employment. This percent share was less than one-half that of Nevada, but
only slightly below the 17.4 percent of total U.S. employment recorded in the
services industry. Of the ROI counties, only Salt Lake and Utah had service industry
shares of their total employment above the state average. Other counties were
predominantly rural and, as such, had little demand for a large, well-integrated
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service industry. Across lltah as a whole, the services division grew rapidly, at
4.9 percent per annum, over the 1967-1977 period. This growth was well above the
1J.S. growth rate of 3.0 percent. Millard grew the slowest at 0.6 percent and Utah
County, the most rapid with an average annual rate of 5.5 percent. Iron, Juab,
Washington, and Scit Lake counties all had above average growth rates in the
service industry from 1967-1977.

Government had the dominant share of state employment in 1977. This
industry's share of 23.2 percent translates into more than 125,000 jobs and was well
above the 18.2 percent national average for government employment. Of the ROI
counties in the state, however, only Iron County had a percent share figure above
the 23.2 percent given above for the state as a whole. The government sector grew
at a modest 2.1 percent average annual growth rate over the 1967-1977 period.
Juab experienced negative growth in government employment over this longer
period, while other counties came up to Salt Lake County's 4.2 percent per annum
growth figure.

Income and Earmnings (3.2.3.2)

Earnings trends basically follow employment. Since a detailed analysis of
employment by industry has been given above, relatively little additional analysis
will be given for earnings.

Because of the emphasis on services in Nevada, the state does not conform to
the income and earnings characteristics of other states or the nation. In Nevada,
income from the services industry was more than double the national average in
1977. In both Nevada and Utah, however, the economic sectors that grew the
fastest between 1967 and 1977 were construction and manufacturing. Except for a
decline in agriculture, real earnings from all sectors increased during the I0-year
period.

Nevada

Total earnings in Nevada equalled $4,148.6 million in 1977, but were only
about 0.4 percent of the U.S. total. Per capita income for Nevada averaged $7,%°)
in 1977, about 14 percent more than the U.S. average of $7,026. Table 3.7 .2
details growth in earnings by major economic sector for Nevada as a whol. - .v
county, Table 3.2.3.2-2 presents per capita income and earnings shares ! ‘ounty
for 1977.

Utah

Per capita income equalled $5,943 in 1977, well below that for either the
nation 4s a whole or Nevada. The state as a whole had total 1977 earnings of
$6,710.5 million, only n.6 percent of the U.S. 1977 total, and slightly above the
comparable figure for Nevada. Table 3.2.3.2-3 details growth in earnings by major
industrial sector for Utah and selected counties over the period 1967-1977. Table
3,2.3.2-4 presents per capita income estimates and each industrial sector's share of
total 1977 earnings for the state and selected courties.
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Public Finance (3.2.3.3)

The major sources of revenue for Nevada are taxes from sales and personal use
and gaming, which combined, account for over three-quarters of the state's general
fund revenues. In Utah, sales and income taxes account for nearly three-fourths of
the total revenues. For both states, the largest expenditure is for education,
followed by social services,

Population and Communities (3.2.3.4)

Recent population trend data for Nevada and Utah, shown in Table 3.2.3.4-1,
indicate 33 and 22 percent population growth rate for Nevada and Utah, respective-
ly, for the decade between 1965 and 1975. The increase in Nevada has been due
prismarily to in-migrants from other states and has been concentrated mainly in
Clark and Washoe counties, which contain the cities of Las Vegas and Reno. Rural
areas, on the other hand, have attracted few new settlers. Utah population
increased as well, but primarily from an excess of births over deaths rather than
from in-migration.

Over 8) percent of the total Nevada population is classed as urban, with 56
percent of the state's total in Las Vegas and 24 percent in Reno. Of the
21.1 percent increase that took place in the state between 1960 and 1979, 15.7
percent was through net in-rnigration and 5.3 percent by natural increase. Nevada's
population is projected to more than double by 1999, but the number of houscholds
will increase more rapidly than the population.

Although Utah registered a 2.6 percent annual rate of growth over the 1970-
1977 period (well above the U.S. average), it ranked behind growth in Nevada,
Arizona, Wyoming, and Idaho. More than half of the state's population reside in Salt
Lake and lltah counties. The annual growth rate over the period 1960-1970 was
somewhat lower (1.7 percent) than that experienced between 1970 and 1975. Of the
13.9 percent total population increase that occurred between 1979 and 1975, 197.3
percent was from natural increase, while only 3.6 percent was due to net in-
migration.

Transportation (3.2.3.
Roads (3.2.3.5.1)

The area is served by [J.S. Highways 6, 50, and 93 and State Routes 2, 7, and

25 and 8A, 21, 75, 38, 46, and 51 in Nevada; and 21 and 56 and 257 in tltah.
Ir terstate Routes 70, 8, and 15 provide access. These highways are shown on
pare 3.2.3.9 -1, along with the annual average daily traffic for 1979 in Nevada and
e tah, These routes connect small cities and communities, none of which has

diation over 1,009, Communites with populations over [/)00 are identified in
LN UL U N

vt tederg] routes are primarily two-lane paved roads. Numerous lesser
© e praded, unsurfaced roadways, or unimproved trails created by

v overy ight and the roadway network accommodates this
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Tuble 3.2.3.4=-1. Population and cmplovment in Nevada/Utah
by yvear 1965-19705.

NEVADA UTAH

T !
YEAF EMPLOYMEINT | POPULATION EMPLOYMENT POPULATION
T I
loet ‘ 444,000 91,000
196¢ 446,000 1,009,00C

pacls ST, Ll 549,000 291,289 2,019,00C

luce Sis,vET 464,000 398,640 1,529,000
T RN 560,000 510,080 1,047,000
HE 141788 597,00¢ 419,071 L, 06€,00(
S ZEL, T $Iil,00C 531,959 1,094,000
lutl ses,Ton T3, 80C 451,064 1,127, 30¢
laT 2L, £51,161 475,51t f1,150,23¢
et zel, el ‘ £74,0%5 49%,05¢ t1,178, 697
1978 29¢, 85 29z, 007 497,482 f 1,205,927
4

216C-1 i

Scurce:  ULE. Derartrent cf Commerce, bureau c¢f Eccnomic Analysis,

anc U.Z. Derartment cf Labor.
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The capacity of most segments of the existing highway system is relatively
high, since the roads are generally in good condition, with good alignment and
moderate grades. However, through mountain passes, highway alignment and grade
are influenced by the topography causing a corresponding reduction in capacity.
Critical sections with restricted capacity are shown on Figure 3.2.3.5-1 and are
listed in Table 3.2.3.5-1.

Load-carrying limits in both Nevada and Utah are based on the number of
axles. Load limits are 20,000 b for a single axle and 34,000 Ib for a tandom axle in
Nevada, and 18,000 lb and 34,000 Ib respectively in Utah. Length, height, and size
limits are 70 ft, 14 ft, and 8 ft respectively in Nevada, and 65 ft, 14 ft, and 8 ft in
Uitah.

Railroads (3.2.3.5.2)

The Nevada Northern Railroad has its southern terminus in Ruth, northwest of
Ely. It runs north and south, providing rail service to Ely, McGill, Warm Springs, and
Currie and intersects with the Western Pacific Railroad at Shafter, Nevada.
Western Pacific runs east and west across Nevada and Utah. A Union Pacific
Railroad line connects Las Vegas with Salt Lake City and services Caliente, Beryl,
Lund, Vlilford, and Delta, among other communities.

Alr Traffic (3.2.3.5.3)

Major airline service is provided through the airports at Las Vegas and Reno,
Nevada, and Salt Lake City, Utah. There are a number of small public and private
airstrips and a limited amount of commercial traffic in Ely, Nevada, and Delta and
Cedar City, Utah.

Energy (3.2.3.6)

Fuel Supply

There are few pipelines for crude oil, product oil, or natural gas which pass
through the deployment region in Nevada and Utah. The existing and proposed
pipelines have been plotted from information from the energy companies and the
federal agencies and is presented in Figure 3.2.3.6-1. Among the currently proposed
natural gas lines are the Rocky Mountain Pipeline that may pass near Ely and the
Pacific Gas Transmission proposal for a 30-inch high pressure gas transmission line
from Wyoming through Cedar City and Las Vegas. Projected fuel consumptions are
presented in Table 3.2.3.6-1. In general, liquid fuels are trucked to distribution
centers and distributed locally.

The Nevada/Utah region has numerous geothermal resources which may be
tapped for alternative energy systems.

Electric Power Supply

The Nevada/Utah study area is serviced by Regions 27, 28, and 30 of the
Western Systems Coordinating Council (WSCC). Projected peak demands without
M-X and available resources are presented for winter and summer conditions in
Figures 3.2.3.6-2 and 3.2.3.6-3 respectively. Capacity will be increased as a result
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Table 3.2.3.5-1. Locations of severe grades and alignments in
the Nevada/Utah studyv area.
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Table

3.2.3.6-1.

Fuel

consumption projections.
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of the construction of facilities such as the Intermountain Power Project, the Harry
Allen power plant and the White Pine power project.

The existing and proposed transmission lines are shown in Figure 3,2.3.6-4 for
the Nevada/Utah region. As can be scen, in the vicinity of the proposed MX
deployment area there are not many transinission lines.

Land Ownership (3.2.3.7)

Federal Land, Nevada/Utah

Several federal agencies administer land in the Nevada/Utah study area
counties (the acreage is given by county in Table 3.2.3.7-1). The Bureau of Land
Management (BLM) of the Department of the Interior, administers the largest
portion of these federal lands; the acreage administered by the BLM in Nevada/Utah
study area counties is included in Table 3.2.3.7-2.

Private Land, Nevada/Utah

In most cases, existing communities are located in areas where adequate
private land exists to support additional development. In some areas, however,
extensive growth and development of communities would be restricted if public land
was not available (Table 3.2.3.7-2 and Figure 3.2.3.7-1).

State Land, Nevada/Utah

Utah and Nevada differ in the amount of land that is state land (Table
3.2.3.7-2 and Figure 3.2.3.7-2). Utah, as a condition of statehood, was granted four
sections of federal land from each township to assist in the support of the schools of
the state. On some of its state-owned lands, Utah has a system of parks and
monuments, etc., but the majority is still vacant and generally undeveloped.
Nevada, on the other hand, has comparably little state-owned land, and most of that
is developed for various purposes such as state parks and historic sites.

Land Use (3.2.3.8)

Nevada and Utah economies have planning and zoning ordinances that protect
agricultural land from urban development. Nevada's agricultural development is
geared toward the livestock industry; Utah's is more diversified. The numbers of
farms and farming acreage are listed in Table 3.2.3.8-1. Table 3.2.3.8-2 shows
trends in farming in Nevada and Utah for the past 30 years, and the market vaiue of
crops, hay, and livestock and livestock products for 1974 is shown in Table 3.2.3.8-13.

Acreages for total cropland, harvested cropland, cropland used as pasture, and

irrigated land are shown in Table 3.2.3.8-4. Figure 3.2.3.8-1 illustrates the
relationship of croplands to geotechnically suitable land.
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Table 3.2.3.7-1. Federally administered acreage by
county in the Nevada/Utah study area,
excluding BLM administered land.
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Table

3.2.3.7-2. State, private, and BLM-administered

lands in the Nevada/Utah study area
counties, in thousands of acres.
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Table

3.2.3.8-1,

Farms and farmland in Nevada/Utah

study area counties, 1977.

! TRARMLAND AF
o TOTAEL ATFEARGE PROPOFTION OF
e IN FRRMLANT© | ALL I0OUMTY LAND
;
. (FERTENTASEY |
Nevada ! !
- e - - .o i
Tlark 14 : £34 ! ¢, 280 RN i
Esmerasic: 2€ 1 wLB46 | L, 500,000 109, 9f .
: 1
tureke 9% I 4,281 265 417 G, o -
|
Lander 13 i M L N 7.4 H
T "78 TEL s
|
e ST g, SBE B S
wo b e e i6LF .
e 1: 2
- , <. 31k qa.s N
Itate Titlae. el <. 342 w,BeL 07 H 41
Jtar
reaver 1€ B 150, *b¢ I :
Tro: 337 - 388 q8¢,017 216 ..
Juat SR 787 156,760 7.2 :
Millar: €Sl get T34, 409 Lot 3
Toveie L2 L ETE 429, 5i¢ o7 4
tate Tota. LETL ) L 0E N l¢ - 1E.
Bi~State Total] L,<04 Lol v, 094,047 H s
"Inci. s€ all cropsanc, pastare and arazin: iand, except tnat on
Cpel rande Jnder GoOvernment permit.
*Takbaiateé ag peino irn the cperator's principal county which 1s
defined as tnhe one with the laraest value of aaricultural
froducte was produced. This is wnere the operator reported
ail or the largest porti~n ¢f his total land. As a result c¢f
this procedure, Esmeralds County exceeds 100 percent.
Source: Dept, of Commerce (1977).
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Table 3.2.3.8-2. Trends in farming in Nevada/Utah,
1950-1974.
YEAR NUMBER ACREAGE IRRIGATED HARVESTED
- OF FARMS IN FARMS ACREAGE IN FARMS | ACREAGE IN FARMS
Nevada
195¢ 3,11¢ 7,064, 00C 727,000 421,000
1954 2,857 8,231,000 567,000 360, 000
195¢ 2,354 10,943,000 543, 000 338,000
1964 2,156 10,482,000 824, 000 507, 000
196¢ 2,112 10,708, 000C 753, 000 521,000
1374 2,076 10,814,000 77%, 000 551,000
Utah
1950 24,176 10,865, 000 1,138,000 1,279,000
1954 22,826 12,262,200 1,073,000 1,228,000
1959 17,811 12,688,000 1,062,000 1,062,000
1964 15,75¢ 12,868, 000 1,092,000 1,039,000
1969 13,045 11,313,000 1,025,000 1,024,000
1974 12,184 10,610,000 870, 000 1,089,000
3024-1
Source: Department of Commerce, 1977.
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Table 3.2.3.8-3. Market value of agricultural products
sold, Nevada/Utah study area counties,
1974,

VALUE OF VALUE OF VAL TF LIVESTOCK CTHER
AGRIZULTURAL CRCPS ANLD i LIVESTOCK PrOLUCTE
IoUnRTY HAY (PERCENT PRODUCTS {FERCENT ZF
OF TOUNTY {FERCENT CF COUNTY
T TRL) cConrTy TOTALY TCTAL,
Nevaaa
llark 7,734 ¢.& 83.3 0.9 5.8
Ismeralde PR S0 59.9% oLl .
Lurexa FIES < €4.2 (e l.€
Se: Sb: TTLT [aNe P
LinTel ITLE £2.¢ C.C l.¢
Nive TeE 3t .8 6l.% [ P
PRI <o 4.z ii.s
, 39 g u B6E. S l.€ 2.0
Tozal 47,04F 2.3 7103 .4 3. C !
5
-ar '
keaver [T RO (23] C.C i@ !
Ir- P R 45.¢ : .4 |
Juar N E [ " 1.¢ l
Mil.ard PRI RN 04,8 L4 Ll !
Troele nho A TELD 1.€ .l t
Total 49,43 (EIN Llle ¢ 146 i
tevada ‘Utan Tctal DS ELINA 614 [ T8 i
30141 ?*
Saurce:  Lepartment of jommerce (1477, . 1
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Table

3.2.3.8-4.

1974.

Cropland acreage Nevada/Utah study
area counties,

T A

TAL
TROE LAND

HARVESTED
CROPLAND

ILSTURED

LAND
IRRIGATEL

tersning

32,000

3,00¢

— T
i
Tiark llout | 8,000 2,000 11,000 Y
el e ! a e RN -
|
Eurexa i 34,000 24,007 €,00C 31,000 S
Lander I 36,000 0 286,000 4,00¢ 31,002 .
Lineln booec,ooc Lo1z,000 1€,000 14, 00¢
Nve | ze000 | 16,000 =, 00¢ 26, L0
i |
|
\

Whnite Iine | 26,000 1 1%,00¢ -, 00¢
- . - %H,, [ I
Nevada 1 .
mTeral I Z14,000 143,000 47,000 120, 09
|
|
keaver é 7,000, 21,00 4,00¢ .
lren i 66,000 | 43,00¢ 16,000 .
Juat Pooec,000 | 2e,00¢ 16,007 14,00°
!
M:liarc [o15T,000 | 98,000 25,00¢ o3, 00 -
| !
Tooele ; 3¢, 00¢ 18,007 14,700 1,001 o
L____ - . ——
vzar Lo . . . e X
. ¥4, 000 20, 00 P2, 00! 191,70 .
Total |
| —
Nevada - 1
Utal f S€3, 000 346,907 247,007 3E, 00 [
Tcral l
ACur e Ccrartment of Jemmeroe, B
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Human Environment

There are over 36 million acres of BLM-adininistered land in the Nevada/Utah
study area. Most of this is grazed; still more is grazable.

Degree of slope (greater than 50 percent) can render land ungrazable, but
water is the vital limiting factor. Cattle will not travel further than about 4 mi
from water. Present distribution of water sources is such that approxiinately 15
percent of the Caliente District and 8 percent of the Tonopah District are unused
because water is unavailable. In areas where water is available, distribution is
generally inadequate for optimum vegetation utilization by livestock, wildlife, wild
horses, and burros.

The BLM regulates grazing on the extensive lands through the use of permits,
regulated on the basis ot animal unit months (AUMs). (An AUM is the forage
required to keep one mature cow, or its equivalent, or five sheep for one month).
There were 1,766,479 AUMs on lands under BLM jurisdiction in 1979 (Table
3.2.3.8-5).

Livestock inventories for sheep and cattle for the years 1974 and 1978 are
listed in Table 3.2.3.8-6. The hog population in both states is substantially less,
holding at about 10,000 and 40,000 head in Nevada and Utah, respectively, from
1970-1978.

Recreation
Nevada/Utah

Most of the natural resource recreational areas and campgrounds are administ-
ered by the Bureau of Land Management, U.S. Forest Service, National Park
Service, Nevada State Park System, and the Utah Division of Parks and Recreation.
In Nevada, 85.2 percent (930,000 acres) of developed recreational areas are federal
lands and [1[.3 percent (123,000 acres) are state lands. In Utah, federal lands are
207,000 acres (62.0 percent) and the state provides 106,000 acres (31.3 percent).
Tables 3.2.3.8-7 and 3.2.3.8-8 show the proportions of developed recreational land in
Nevada and Utah administered by various agencies.

Campgrounds and Major Recreational Areas

There are major recreational facilities and campgrounds throughout the
Nevada study area, but these are concentrated mainly in Clark, Lincoln, and White
Pine counties. Although Elko County has more than ten major recreational areas,
most are considered too distant from potential M-X deployment areas.

Most recreational facilities and campgrounds in Utah are located just east of
the project area. Included are numerous U.S. Forest Service developments, state
parks, and other developed areas of interest. Tooele, Juab, Millard, Beaver, and Iron
counties all contain portions of National Forest Service lands on which numerous
carnpgrounds and picnic areas are situated (Figures 3.2.3.8-2 and 3.2.3.8-3).

Water-based Recreation

Resident participation surveys conducted since 1975 show that the four major
water-oriented recreational activities -- swimming, boating, fishing, and
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Table 3.2.3.8-5.

Distribution of animal unit

months

(AUMs) by BLM Planning Units, 1979.

NEVADA
FPLANNING UNITS AUMS TLANNING UKITS AUME
Elko District Ely District
Buckhorn 8€,01C Moriah 145,942
Currie 118,709 White River €5,964
Total 205,219 Lake Valley 12,30¢
V 1 ! 35,226
battle Mountain District Wilsor Creek -
2G,z8¢
Cortez 112,682 Steptoe
. t 27,28
Mount Alry 09,717 Butte ! &
Jewark 71,262
ronv Express 71,441 Newark
c Y 30,069
Devil's Gate 61,675 buckwater Y
P 39,482
Tonopah P4 West 68,201 Freston Lanc &
Horse and
T Y 4 EBast £,32 o .
onopah P2 Ea 8 9 Cattle Camg 21,563
Total 469,566 Total 489,566
Las V istri
as Vegas District Nevada Study
Caliente 78,225 Area Total 1,242,171
UTAH
PLANNING UNITS AUMS PLANNING UNITS AUMS
Salt Lake City District Richfield District
Gold Hill 21,33¢ Topaz 74,105
Skull valley-Lakeside 2,773 Confusion 88,261
Jnaguil-hAguirrh 21,321 Tintic 29,030
Total 125,430 Warm Springs 73,535
7
Cedar City District Total 274,931
cedar 6,572
eca 36,5 Utah Study
rinyon g7,375 Area Total 524,308
Beaver 48,818
eave ' NEVADA/UTAH STUDY
Total 123,947 AREA TOTAL 1,766,479

Source: BLM Planning Unit Documents.
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Table 3.2.3.8-6. Livestock inventories, Nevada/Utah
study area counties, 1974 and 1978
(in thousands).

CATTLE SHEE?
e ’
Tt PERCENT OF
aTq 1978 TOThHL STATE 1674 |1°7E
PRODUCTION I x
i
Nevada ) } i
iarn ' PEEE b l .0 M [
:
Ismera.aa ' PO [ z * | *
{
furexa 001 34 €.l 14 | 2 G4
|
R £.4 s o 4.4
' i |
2 oz ke 4 Lot
Nve N i - 4.7 3 | 4 LB
i
rersninz . 0 2¢e [ 1t ! £ 2.3
i
Wrnite Fine 2v { Pt 3.7 34 24 21,06
. .
“evads St.8) Ares Tctal: 0 I3 'o19l i3.7 H 7€ 44 3e.¢€
'
. )
‘ |
ea:
beaver 25 2¢ 3.¢ 4 3t -
lrorn : 24 2.E 5¢€ 3¢ T3
Juac 1z 7 2.< 7 4 c.&e
Miliard e 70- 6.1 132 & 1.6
Tooelie 14 18+ 1.7 29 18! 3.7
tar. ft.ds Ares Totals i4: PN 1T.E 17¢ e85 14.0
Feciona. Totals ase 344 23,7 185 113 18.7
506-1

*less trarn 507 sneej.

sUtai. estimate: are derived by assuming that each country's share of the state
output has remained constant since 1974,

Source: NevaGa hcracultural Statistics, 1977; Utah Agqracultural Statistics, 1978.
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Figure 3.2.3.8-2.
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Human Environment

waterskiing -- rank among the top recreational pursuits in the Nevada/l/tah
deployment area {(Nevada State Park System 1977; Utah SCORP (Draft) 1978).
Figure 3.2.3.8-4 shows the location of water-based recreational areas in the project
area. Areas adjacent to water bodies are popular sites for recreational activities
such as picnicking and camping. Existing lakes and reservoirs in Nevada are listed in
Table 3.2.3.8-9; Table 3.2.3.8-10 shows areas of lakes in Utah. The majority of the
Nevada portion of the study area contains nearly 160,000 surface acres of water in
lakes and reservoirs, all capable of supporting water-based recreation. Lakes
proximai to potential deployment areas (less than 60 mi) in Utah comprise more than
I million surface acres. However, more than 9 percent of those are attributable to
the presence of the Great Salt Lake. Without the Great Salt Lake, approximately
113,000 surface acres of water-based recreation areas on lakes are available in
western Utah,

Off-Road Vehicle (ORV) Recreation

ORVs are used in conjunction with hunting, fishing, camping, sightseeing,
touring, and racing, and are enjoyed by both local residents and tourists. Much of
the Nevada/Utah region is accessible and/or conducive to ORV use. Presently, ORV
activity is widespread throughout the Nevada/Utah region. Concentrated or site-
intensive use such as motorcross racing and hill climbing, are rather localized
around population centers and developed sites such as the Little Sahara Complex in
Utah.

Hunting

Hunting of big and upland game is an important form of recreation in
Nevada/tJtah. Hunting waterfowl and furbearers is of lesser importance, primarily
because of the limited resources present in these states,

Big game hunting is regulated by permit in both Nevada and Utah. Surveys of
animal abundance are conducted each year to determine the number of permits to
be issued for each management unit. Population levels of most game animals have
shown moderate to large population fluctuations over time as a result of numerous
factors, particularly those related to human activities, and past harvest data reflect
this. Figures 3.2.3.8-5 and 3.2.3.8-6 and Tables 3.2.3,8-11 and 3.2.3.8-12 show
harvest data for big game animals in Nevada and Utah. Figures 3.2.3.8-7 through
3.2.3.8-11 show big game management areas for Nevada/Utah.

Upland game harvest has shown moderate to large annual fluctuations related
to population trends, with dove harvest generally increasing over the past 25 years
in both states. Sage grouse harvest in Utah has increased in the last 10 years, as
have harvests of fox and coyote in Nevada (Tables 3.2.3.8-13 through 3.2.3.3-15).

Fishing

Sport fishing is one of the most popular recreation activities in Nevada and
Utah. Table 3.2.3.8-16 is a list of the game fish in Nevada and Utah. Existing
supplies of lake acres suitable for fishing in the states of Nevada and Utah are
351,287 surface acres and 441,400 surface acres, respectively (Nevada State Parks
System, 1977; Utah Outdoor Recreation Agency, 1978). Fishing streams in Nevada
and Utah are shown in Tables 3.2.3.8-17 and 3.2.3.8-18. The number and iengths of
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Table 3.2.3.8-9. Rank order of existing
lakes and reservoirs in

Nevada by size.
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Table 3.2.3.8-10.

Rank order

of existing lakes by size

in Utah.
LAKE SCEPACE LAKE STTRFACE
ACRES ACRES

Great Zalt Lakex 960,000 Rockport Lake 1,03¢C
vtarn Lakex e5,90C S$teinaker Lake 705
Bear Lake 71,00C East Canyon Lake 68l
Yuba Lake* 16,700 Hyrum Lake 457
wWillaréd Bas G©,a2¢ Millsite Lake 435
scof:ield Lake 2,804 Bic Sand Lake 383
Starvastior. Lake 2,760 Lost Creek Lake 3€5
Other Creek Lake ¢,52¢ Gunlock Lake* 240C
Deer Creex Lake* 2,423 Huntington Lake 237
Piute Lake* 2,25¢ Falisade Lake* 31
Minersville Lake* 1,13¢C Jtah Total 1,17¢,203
*Denctes that water body is proximal to potential deplovment areas 293

(< &0 miles).

Source: Utah Bureau of Economic andéd Business Research, Jan. 197¢,
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Table 3.2.3.8-11. Pronghorn, bighorn sheop,
and elk harvest by management
unit for 1978 for those arcas
in the potential study area.
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Human Environment
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Human LEnvironment
Table 3.2.3.8-15. Waterfowl harvest data by county in
1078 for the Nevada/Utah study arca. .
UCHE GEESE CoeTs
ZOUNTY NUMEEF NUMBER NUMEEF |
HARVEST | HUNTERS | HARVEST | HUNTERS | HARVEST | HUNTERS
NEVADZ .
1
_lark £,3€2 1,260 443 1,262 367 206 '
Eike ! 5,53¢ o6t le€ 66¢€ c c
| i
“smeraldsa | 42 € z € 21 ' 2 1
Tureka 1,10C 119 ” 119 g | ¢ !
i |
Lander 2C2 72 ¢ 732 3 L z ;
|
~incelrn 6,513 298 6E 898 748 i 13¢ !
Mineral 1,958 113 496 113 o } 0 L
P nNve 5,508 37 128 827 553 | 84 !
i
White ' ;
' rine 1,051 201 5 201 0 | 0] .
| i ’
P Sab ! i
Total 20,280 1,315 1,701 | |
r T ‘ | ;
b smare ; !
] N H
\ TCTAL 104,840 12,452 6,940 12,452 3,184 805 :
; ; : ?
| UTak " i : :
| 5 f
! beaver i 1 f
Irorn ; | !
! |
Juab ' } i
Millarad ; : '
' b ,A
Tooele | i
‘ ?
Sub
Total i
STATE
TCTAL
. 730~
‘Tata for Utan are presently not available,
Source: Molini and Barngrover, 1979. !
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3.2.3.8-17.

Major fishing streams in Nevada.!
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Table 3.2.3.8-18. Streams with good to excellent
fishery resources in selected
western Utah counties. *

JOUNTY STREAM COUNTY ‘ STREAM

—_—
]
i N .
Tecele i &. Willow lreek lrer. i Castle Creek
Zicver Creek Louder Creek
- — - ﬁ_——“ Asay Creek
) ' | W. Fork hsay Creek
Juar I Trout Creek | :

Zlear Creek

Birch Creek .
| Bunker Creek

Grarite Creek
Burnt Cedar (reekr [‘i‘ - ‘J T T
Sevier Faver Tiute Deer Creek

Chicker. Creek Beaver (Creek

ridgeon Creek Ter: Mile Creek

i
|
]
. ( . City Creek
| E. Fork Sevier Raver
i
|
|
i
'

Millard Lake Creen ~
PR otter Creer
Jak Creek
~ o | Box Creer
Fioneer Creek .
— €. Fork Box Creek
Cralk Creek Greenwich Creek
t. Chalk Creek !
“hoke Cnerry Creek
Meaaow Creekh Sevier titter Creek
Zorn {reek Salina Creek
¢. Fork Corn Creek Gooseberry Creek
Marle Grove Springs Meadow Creek
[ SR ,,)_____J Lost Creek
. Little Lost Creek
Sanpete Cedar Creek s
Glenwood Creek
Eirch Creek .
o N . Willow Creek
$. Fork Barch Creek
Monroe Creek
t €. Spraing Treex
i \ Doxford Creek
| Cottonwood Creek
Dry Creek
4 -
Clear Creek
Salt Lake Jordar. River Fish Creek

T1ty {reek Shingle Creek
kec Butte Creer

jarley Creek

Mountain Dell

Lambs Canyor.

k. Fork Lambs Canyon
Mi11ll Creek

E1g Cottonwood Creek
Little Cottonwood Creek

Washingtor. santa Clara River
wWater Canyon

Leeds Creek

Mill Creek

N. Fork Virgin River

305

rfvalyations based or. availability of game fish and overall rating of
stream reach as per source.

Source: Wydosk:i, K.S., and Berry C.k., Dec. 29, 197¢, Atlas of Utah Stream
Fishine Values, logan, Utah.
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Human Environment

fishing streams in the study area hydrological subunits are shown in Table
3.2.3.8-19. The annual change in Nevada gamefish effort and harvest is shown in
Table 3.2.3.8-20.

Snow-Related Activities

Snow-related recreational activities in Nevada and Utah consist mainly of
downhill and cross-county skiing, snowshoeing, snow-mobiling, and free play. These
activities are primarily concentrated in three main areas in Nevada and Utah: the
Nevada/California border (Lake Tahoe area), the Mt. Charleston area (Clark
County), and the national forests in central Utah. To a lesser extent, all other 1J.S.
Forest Service holdings and other mountainous lands within the study area also are
used for snow activities; however, because of their distance from [arge population
centers and the abundance of higher quality alternatives, the demand is much less
frequent. Such areas include east-central Lincoln County, Toiyabe National Forest
in Nye, Lander, and Eureka counties, and Humboldt National Forest in White Pine
County.

Native American Resources (3.2.3.9)

Cultural Resources (3.2.3.9.1)

Ancestral Sites and Occupation Areas

The area was occupied in late prehistoric and early historic times by the
Northern Paiute, Shoshone, Southern Paiute, and Ute tribes (Figure 3.2.3.9-1). Much
of the area lies in Shoshone traditional lands as well as in Southern Paiute ancestral
lands in southeastern Nevada and southwestern Utah. Portions of the Sevier Desert,
Desert-Dry Lake sub-area, and northern Milford Valley were occupied by the
Western Ute in prehistoric and early historic times,

Sacred Areas

Sites with religious importance are burial grounds, cremation areas, rock art,
special caves, springs, and selected physiographic features.

Gathering and Hunting Areas

Native flora and fauna are regularly used by Native Americans for food and
other purposes. As in aboriginal times, pinenuts are the most important plant
resource. Pinyon groves are distributed commonly in the mountain areas, as
illustrated in Figure 3.2.3.9-2,

Native plants are used for medicinal purposes. Willow, juncus, devil's claw,
and other riparian species are used for basket-making. Also gathered are special
clays for pottery, decorative paints and glazes, and tempering materials such as
mica and quartzite.
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Table 3.2.3.8-19. Number of game fishing streams and
their total length for hvdrologic
subunits within the study area.

) ’"]'— T ;
NUMBER LENGTH i I wumRER
TNIT OCIAME IF NIUMBER TNIT NAME . F
s‘r(:f{x)vs ' | STREAMS

B nar® N 150 ¢ Livtle Fish Treek 3 L

W - 6 151 Antelope N B

- . ot 295 13 Newark 2 E
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T = iriss Lake < 5 l7e sarden ] ' i<
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Table 3.2.3.8-20. Nevada gamefish harvest
(effort and success).

N
AVERAGE |

[ YEAR ANGLERS 1 F1SH

I
=
-
m

1 DAYS "ANGLER ‘ FISH/DAY

e e ———— e

1678 | 207 G&A 374484 ' 3.363.595 | 6.0% 244
977 | 206,271 1,462,684 5,320 781 | .06 2.27 |
1T~ | 1Te 684 1,657,206 3.752.800 | @ ©.2 - ’
e 1Re 36 1 761,886 | 3896687 L w30 j 2. 18
i
3923
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Human Environment

Socioeconomic Environment  (3.2.5.9.2)

Reservation Lands

There are over 2.5 million acres of Shoshone, Paijute, Washoe and lte Indian
reserve lands in the states of Nevada and Uitah., Over 480,900 acres are within or
adjacent to the area. The reservations and colonies, their associated populations
.nd acreage, are listed in Table 3.2.3.9-1 and shown in Figure 3.2.3.9-3.

Withdrawal Lands

The Moapa Indians in southern Nevada proposed to withdraw 70,900 acres to
the south and west of their reservation in the Garnet California Wash, Muddy River
Springs, and Meadow Wash basins. The application is pending.

The Duckwater Shoshone propose to withdraw 352,090 acres or about 557 rniz.
The area corresponds to the acreage for which BLM grazing perinits are held by the
Duckwater Indians among other ranchers and lies in the Little Smoky north, central,
and south and Railroad-northern hydrological units. The application is pending.

Treaty Lands

The Ruby Valley treaty of 1863 granted the Western Shoshone approximately
24 million acres of land. The treaty boundaries coincide with the Shoshone ancestral
occupational areas shown in Figure 3.2.3.9-1. In 191, the Indians claimed
compensation for treaty lands lost to white settlers.

An Indian Claims Commission award of $26 million was refused by the Te
Moak Band of Western Shoshone in 1974. The Te Moak petition for land restoration
was denied by the Supreme Court in 1979.

The Moapa Southern Paiutes were given 3,M0 mi2 or 2,496,000 acres of
reservation land by executive order in 1873. These lands lie in the southern tip
region of Nevada. In 1874, a new executive order, superseding the first one, doubled
the size of the land tract, but in 1875, Congress ordered that the reservation be
reduced to 1,000 acres. The Moapa Indians are engaged in an effort to retrieve
lands which were lost when the 1874 executive order was rescinded in 1875.

The status of Southern Paiute reservation lands in southern Utah is undeter-
mined. In 1954, the Utah Southern Paiutes were terminated from federal trust
status, but, as of 1980, "The Federal trust relationship has been restored..." (Public
Law 96-227:317). The federal government has two years to develop its plan for the
restoration and enlargement of reservations for the Utah Southern Paijutes.

Grazing Land

BLM grazing permits are held by Indians in the Duckwater, Odger's Ranch and
Yomba grazing allotments.

The Duckwater Reservation Indians in central Nevada share BLM grazing
perinits with other ranches for about 352,000 acres of land in the Little Smoky and
Railroad-northern valleys (Figure 3.2.3.9-4). The Odger's Ranch and Yomba
allotments are outside the area.
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Human Environment

Water

The Humboldt River flows through or is adjacent to the Lovelock, Winnemuca,
Rattle Mountain, and Elko Indian reserves, The South Fork of the Humboldt and its
tributaries are principal sources of wecter for the South Fork and Ruby Valley
rescrvations.  The Reese River, which flows into the Humboldt in the Battle
Mountain area, is the principal source of water for the Yomba Reservation through
which it flows. The Muddy River is an important water source for the Moapa
Reservation and the Walker flows through the Walker Reservation. The Sevier River
and its tributaries 4re important to the Southern Paiutes in Utah (Figure 3.2.3.9-5).

In addition to major rivers and tributaries, there are numerous springs of
varving sizes in the study area that are economically significant for reservation and
colony Native Americans. There are also thousands of small streams and creeks
flowing out of the mountain ranges, many of which are important water resources
for Native Americans.

Tiroughout most of the Great Basin, the stream and creek flows are erratic
and/or minimal. Much of the surface water, therefore, is not diverted and utilized
but seeps into the ground. Wells are relied upon extensively by Indians and non-
Indians for domestic, agricultural and other purposes and groundwater storage
volumes are of central concern to the area inhabitants.

The federal water rights doctrine, established in 1908, holds that water rights
were reserved for Native Americans on reservations wh_n the reservation lands
were set aside.

Archaeological and Historical Resources (3.2.3.10)

National and State Register Properties (3.2.3.10.1)

The National Register of Historic Places is the nation's official list of
properties worthy of preservation for significance in American history, architecture,
archaeology, and culture.

All historic and prehistoric properties listed on or pending nomination to the
National Register are shown in Figure 3.2.3.17-1. In the Nevada study area, there
are currently 45 properties listed on the National Register and 10 properties
currently pending nomination or in preparation for nomination. In the Utah study
area, there are currently 49 properties listed in the National Register and 6
properties pending nomination. Utah has a State Register of Historic Places (Figure
3.2.3.10-1). Nevada has only recently established a State Register, and there are no
entries as yet.

Archaeological Resources (3.2.3.10.2)

Data from the Great Basin study area serve to document a diversity of past
adaptive patterns during the past 10,000 years. It is generally thought that the
earliest occupants emphasized use of iesources that occurred in the vicinity of
Pleistocene lakes and rivers. Climatic change resulted in a shift to a more desert-
oriented adaptation whereby people followed a mobile annual round based on
seasonal, scheduled harvesting of both plants and animals. In the sourthern Nevada
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Human Environinent

region, some farming and a more sedentary lifeway were practiced by the puebloan
Virgin Branch Anasazi during the period between A.D. #)0 and 1200. In Utah and in
southeastern Nevada, Fremont peoples follwed a similar horticultural subsistence
strategy and lived in semi-permanent villages. By A.D. 1999, Numic speaking groups
apparently moved into the Great Basin following the Archaic pattern of seasonal
movement and exploitation of wild food resources. During the same period, the
Puebloan lifeways disappeared by A.D. 1299, perhaps as new peoples expanded into
the region. Curoamerican settlement became significant only after the mid-1810s,
with farming, ranching, and mining the principal economic activities.

The nature of the resources exploited by the past occupants of the study area
had a strong determining etfect on the nature and distribution of the material
remains that now comprise the archaeological record. Data from nearly 2,000
archaeological sites from Great Basin watersheds have been classified into four
inajor types of sites. "Muitiple activity" sites gencrally include habitation sites such
as seasonal campsites, rockiyelters, homesteads, and mining camps. "Special
purpose" sites are exemplified by rock art sites, cemeteries, churces, and battle
grounds. "Limited activity'" sites are those sites which either exhibit either short-
term use or represent only a limited range of activities. Some examples of these
sites include small lithic scatters, short-term campsites, isolated features, refuse
dumps, corrals, and trails. "Isolated finds" can include any isolated artifact of
hurnan manufacture and/or use. Frequently, these include projectile points, flakes,
ceramics, groundstone, bottles, and tin cans. Multiple activity, special purpose, and
limited activity sites are likely to be eligible for inclusion in the National Register
of Historic Places. Isolated remains, when considered in a regional context, have
the research potential to answer scientific questions.

Existing data suggest that most site types tend to be associated with water
and food resources; however, they can occur in any topographic setting. Limited
activity sites and isolated finds are numerous and widespread.

Historical and Architectural Resources (3.2.3.10.3)

The historic resources in the Nevada/Utah study area reflect its settlement.
Several historic exploration trails, numerous ghost towns, mining camps, home-
steads, stage stations, railroad lines and stations, stamp mills, and ranches are
present. Typically these resources can be expected near water sources and in the
foothill and mountain zones. Nearly 1,80 historic sites have been identified within
the study region. This area has undergone a series of economic booms, followed by
periods of decline, and the architecture of cities and towns reflect these cycles.
The most obvious remnants of these cycles are the numerous ghost towns.

Abandonment, neglect, and theft of materials have reduced the number of
architecturally significant properties. However, the lack of intense development in
small communities has helped preserve the architectural integrity of the now
significant structures, Other architectural resources include residences, pony
express and stage stations, military fo ts, and other isolated structures.

Paleontological Resources (3.2.3.10.4)

Paleontology in the Nevada/Utah region is divided into two basic types: those
fossils of Paleozoic age, 225 to 590 million years, found in the mountain ranges, and
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those of Cenozoic age, 10,000 to 61,000 years, found mainly in the vaileys and along
the mountain fronts. Paleozoic fossils occur in most of the mountain ranges in
Nevada and western Utah, except (a) those made up of Cenozoic volcanic rocks, and
(b) the Snakes Range, which is largely metamorphic. Cenozoic fossil occurrences
are scattered throughout the area. Figure 3.2.3.19-2 shows some of the known
localities.

Construction Resources (3.2.3.11)

The M-X systemn will require substantial quantities of a number of construc-
tion resources to meet the needs of both direct and indirect construction activity.
Those resources considered most significant and deserving of mention are cement,
steel (mostly rebar steel), asphaltic oil, aggregate, and lumber.

Cement (3.2.3.11.1)

For a M-X system based in Nevada/Utah, the potential supply region covers
the eleven western States. The levels of production for the eleven state regional
market over the recent past are given in Table 3.2.3.11-1, reaching in excess of 17
million tons in 1978, Of this total, however, over 50 percent originates in
California. Demand just exceeds production, however, regional output is consider-
ably below present plant capacity levels with a capacity utilization for the region of
73 percent over the period 1973-1978. See Table 3.2.3.11-2,

At the more local level, however, demand exceeds capacity in both Nevada
and Utah by 42 percent and 18 percent, respectively in 1979. Assuming the |[-state
cement plant capdcity utilization level of 73.7 percent over the period 1973-1978,
these percentage shortfalls rise to 93 percent for Nevada and ) percent for Utah.
Over the period 1960-1978 the average regional shortfall has amounted to 195,090
tons/year.

Steel (3.2.3.11.2)

Of all the steel utilized by the M-X systeimn, 98 percent will be in the form of
reinforcing bar steel (rebar) employed in reinforced concrete construction. The
production of rebar takes place in plants much smaller in size than iron and steel
plants and which are much more frequent in their geographical distribution.
Producer of rebar exist in a number of states considered to be within the M-X
supply region: California, Oregon, Wahsington, {Jtah, Arizona, and Colorado. Their
combined estimated rebar capacity as of 1979 was over 1.5 million times annually
which exceeds the regional consumption by over half a million tons.

Asphaltic Oil (3.2.3.11.3)

The dermand for asphaltic oil originates in two sources: as a component of
asphaltic concrete of which it makes up 5.6 percent by weight; and as road bed
coating and realing oil.

Excess capacity presertly exists within the regional supply area and two
asphalt suppliers in southern California report that their combined capacity will be
over four times the peak year requirements for M-X, Spokes people for the two
companies indicated that the asphalt market is presently depressed due primarily to

3-218







LEGEND




Human Environment

Table 3.2.3.11-1. Nevada/Utah market area production
of Portland cement by district,
1960-1978.
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Table 3.2.3.11-2. Portland cement capacity utilization
Nevada/Utah market area, 1973-1978,

Colorado,
) Wvoming. Arizona. QOrepon Wash- )
Year Montana . Crahl . and and Lnetor Culifornia
and ldaho New Mexicc Nevada

1673 86, 3% T2.4% 85.6% TS
1974 8y . € 62.5 6€.1 €15
1975 . 823.1 57.¢@ 5.0 e
1976 85.¢€ 62.1 639 €7.2 T
1977 a3.2 71.7 65 7&.0 gy, O
1078 88.2 T0.3 75 8G . T 5.5
Six Year

Averace 87.7% 66.1% 66 . & 71.0% 7€ .87

372¢

Source U.&. Department of the Interior, Bureau of Mines.
Minerals Yearbook.
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a major change in federal transportation funding which has reduced highway
construction significantly.

Aggregate (3.2.3.11.4)

Aggregate is virtually a ubiquitously occuring resource which, in addition, is
transported only small distances because of both its low value and bulky nature.
With M-X deployment in Nevada/Utah preliminary field reports indicate that basin
fill is of good quality and that substantial recover exist throughout the deployment
area.

Lumber (3.2.3.11.5)

M-X peak year demand for lumber amounts to 0.3 percent of national
production and at present western lumber inventories and mill capacity are in excess
of demand. The demand level exerted by M-X related construction can be
considered no more than round-off error in production estimates.
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Regional Environment Texas/New Mexico

REGIONAL ENVIRONMENT
TEXAS/NEW MEXICO

INTRODUCTION (3.3.1)

The following sections describe the natural and human environment of the
Texas/New Mexico study area. Included are descriptions of physical and biological
resources: Groundwater; Surface Water; Air Quality; Mining and Geology; Vegeta-
tion and Soils; Wildlife; Aquatic Species; Protected Species; and Wilderness and
Significant Natural Areas. Discussion of the human environment covers: Employ-
ment; Income and Earnings; Public Finance; Population and Communities; Transport-
ation; Energy; Land Ownership; Land Use; Native American Resources; Archaeolo-
gical and Historical Resources and Construction Resources.

General Descirption of Study Areas (3.3.1.1)

The study area in the Southern High Plains encompasses the Texas Panhandie
and eastern New Mexico (Figure 3.3.[.1-]). The relatively fiat land has no well-
defined drainage basins and little runoff. The climate is semi-arid, precipitation
averaging less than 20 in./year. Dry land and irrigated farming is an important
economic activity. Several high-production oil and gas fields are within the area.

Description of Other Projects (3.3.1.2)

The effects of future projects will depend both on their geographic location
within the region and their magnitude., To assess project impacts, it is necessary to
simulate the future baseline environment, Also, since much of the project effects
are driven by labor in-migration, future baseline employment levels must be
detailed.

Table 3.3.1.2-1 presents baseline employment forecasts, by place of residence,
for counties comprising the Texas-New Mexico ROl. These projections, an extra-
polation of employment growth trends over the 1967-1977 period, indicate modest
growth in regional employment through 1994. Over the 1982-1994 period, regional
employment is forecast to increase by 38,590 jobs, an employment level of 343,450
in 1994 (HDR Sciences, October 1980).

.
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Regional Environment Texas/New Mexico
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Figure 3.3.1.1-1. Geotechnically suitable areas in the

Texas/New Mexico region currently under
consideration,
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Introduction

Over this period, Texas' share of the total forecast is to increase slightly, from
83.9 percent of total ROI employment in 1982 to 84.7 percent by 1994, This repre-
sents an overall average annual growth of 1.0 percent, with little cyclical fluctua-
tion in employment on a year-to-year basis. The table indicates that not all
counties are projected to grow; Lamb, NDeRaca, Harding, and Quay counties are all
forecast to experience minor emnploviment loss. On the other hand, the counties of
Lubbock and Potter/Randall, which already comprise relatively well developed
economies, are forecast for above-average growth,

Trend growth includes the assimilation of some industrial expansion; however,
sizeable energy projects, for example, would require adjusting employment growth
forecasts. Numerous energy-related projects are slated for the region during the
forecast period. However, virtually all have been found to be of a sufficiently small
magnitude or short duration such that they would not be expected to alter trend-
growth data presented in Table 3.3.1.2-1.

The following discussion details the inore important future projects in the
region. It sets out project employment requirements and compares them to
projected available labor; then, where necessary, it estimates projected labor in-
migration.

Labor in-migration is a key variable in assessing project effects, since it drives
population in-migration, which in turn affects local housing markets as well as
supplies of community goods and services such as health care facilities, police and
fire protection services, parks, and other recreational facilities.

Tolk | and Tolk 2 Power Plants

The Southwestern Public Service Company is planning and building two large
coal-fired electrical generating units in Lamb County, Texas. Each would have the
capacity to produce 543 MW of electricity, with a capital cost of $220 million for
each plant.

Construction of Tolk | is underway, and the unit should be on-line in mid-1982,
Construction of Tolk | will require a peak of 650 workers in the spring of 1981.
Construction of Tolk 2 will begin in 1982 and be completed in 1985. The Tolk 2
plant also will require a peak of 650 construction workers, with this peak occurring
in the spring of 1984,

The build-up of operations personnel for Tolk | began in October 1980, and will
reach a steady state of 100 to 120 persons by late 1981. Some operations personnel
for Tolk 2 will start work in the fall of 1983, and will reach 30 by 1985. The total
operating staff for both plants combined, therefore, is expected to be 130-150
people.

According to the manager of plant construction, few of the construction
workers currently employed on Tolk | have their families near the site. Instead,
most commute from their homes in Amarillo, Lubbock, Clovis, and elsewhere in the
region. This pattern is likely to continue for construction of Tolk 2. Operations
personnel probably would relocate to communities nearer the site, though the
number of such persons is quite small.
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Of the peak employment of 650 jobs, this analysis assuines that 100 would be
filled by persons in Lamb County. If each of these direct jobs induces 0.5 indirect
jobs in the county, the total employment impact in Lamb County would be |50
workers. The rest of the project's employment effects would be dispersed so widely
over the region that no significant impacts in any single area are anticipated.

The Texas State Water Roard's projected population of Lamb County during
the 1980-1985 period is a constant 17,400 persons. Assuming a continuation of 1975-
78 behavior for labor force participation and unemployment (an average partici-
pation rate of 42.8 percent and unemployment of 4.3 percent), projected employ-
ment (using the labor force concept) in the county would total 7,100 persons. Peak
project employment of 150 persons represents 2 percent of this baseline projection.
Most of the jobs created by the power plants could be filled by current residents of
Lamb County projected to be unemployed, though some in-migration is likely
because of possible mismatches between the occupational demands of the project
and the skills of local-area residents.

To account for these small levels of project-induced in-migration, the "high
growth" baseline for Lamb County is assumed to be 17,500 through 1995, compared
to 17,300-17,400 projected under the trend growth baseline.

Interstace 27

The Texas Department of Highways and Public Transportation is planning
major 1mprovements to Interstate 27 over a 115-mi stretch from Amarillo to
Lubbock. The project is broken into two sub-projects with the 24-mi section north
of Swisher County managed from the Amarillo office and the remaining 91-mi
portion managed from the Lubbock office. Both sections now are under construc-
tion, with approximately 100 workers employed on the Amarillo portion and 200
workers on the Lubbock section. This work force of 300 persons is expected to
continue activities through 1986, with a decline in project employment thereafter,
and completion anticipated in [1988-89. No significant numbers of operations per-
sonnel are associated with the project.

These project labor demands are extremely small compared to the size of the
labor force in the Amarillo and Lubbock SMSAs. No adjustments are made to the
baseline projections to account for this project.

Amoco Carbon Dioxide Pipeline

The Amoco pipeline project is designed to bring carbon dioxide from wells in
Colorado to the Texas/New Mexico area. It would traverse Union, Harding, Quay,
Curry, and Roosevelt counties in the M-X deployment region. The carbon dioxide
delivered by the pipeline would be used for tertiary recovery of crude oil, a process
that has been tested on an experimental basis but not yet applied commercially.
The Amoco project bears a capital cost of approximately $300 million.

Construction of the pipeline is expected to require approximately 6 months,
and probably would start in the last quarter of 1983. The project would require two
crews of 300 workers each, laying 15,000 feet of pipe daily for seven months to
complete the planned 400-mi pipeline. The project's employment requirements
consequently consist of about 600 workers during late 1983 and early 1984,
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Assuming an employment multiplier of 1.75 for the five-county region through
which the pipeline would be built, the project’s 600 direct jobs would generate an
additional 450 indirect jobs, for a total employment impact within the five-county
area of 1,050 jobs.

Raseline population projections from the University of New Mexico's Bureau of
Rusiness and Economic Research indicate a population for the five-county area of
78,000 during this period. Projecting the region's 1975-78 average labor force parti-
cipation rate of 39 percent and unemployment rate of 5 percent, baseline employ-
ment (labor force concept) in the five-county area would be about 29,100 persons in
1984. Project-related employment of 1,050 jobs represents 3.6 percent of this
baseline projection.

Since much of the project is located within long commuting distance to
Amarillo and Lubbock, many of the project's employees would reside in these metro-
politan areas. If half of the 600 direct employees do so, a total of 750 jobs would be
filled by residents of the five-county area. Assuming that 250 of these jobs are
tilled by area workers who otherwise would be unemployed, the remaining 500 jobs
would be filled by in-migrants to the area. If the ratio of population to employment
for these in-migrating workers is 2.3 (the U.S. average for 1979), the population of
the five-county area would increase by 1,150 persons during 1983-84. This repre-
sents 1.5 percent of the area's baseline population. The population of each of the
five counties traversed by the pipeline therefore is assumed to increase by 1.5
percent above the baseline projection during 1983 and 1984.

Shell-Mobile Carbon Dioxide Pipeline

Shell and Mobije plan to construct a pipeline to transport carbon dioxide across
New Mexico in a northwest-southeast direction. A total of 10 New Mexico counties
would be traversed by the pipeline. Within the region of influence of the M-X
system, however, only Chavez and DeBaca counties would contain portions of the
pipeline.

The pipeline would require 1,300-1,400 workers during the peak construction-
phase from April 1982 to June 1983. These workers would be spread over the ten-
county area traversed by the pipeline. It is reasonable to assume that one crew of
300 persons would be employed in Chavez and DeBaca counties during 1982-83. If
half of the crew lives in these counties, and if the ratio of total project-related
employment to direct employment is 1.3, the project would generate about 200 jobs
in Chavez and DeBaca counties. Projecting the [975-78 average labor force
participation rates and unemployment rates for these counties implies a level of
employment in Chavez County of 19,800 and in DeBaca County of 1,000 in 1982-83.
Pipeline-related employment would represent | percent of this two-county total.

Since the projected unemployment rate in Chavez County is 6 percent, many
of the pipeline-related jobs could be filled by area workers who otherwise would be
unemployed. The small number of remaining jobs generated by the project would be
within the normal employment growth projected for Chavez County under baseline
condit.ons. As a consequence, no alterations are made to the baseline projections to
account for this project,
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Arco Carbon Dioxide Pipeline

Arco plans to build a pipeline to transport carbon dioxide across the potential
M-X deployment region from north to south through Union, Quay, Curry, and
Roosevelt counties. The cost of the pipeline is approximately $200 million, with a
peak construction-personnel requirement of about 600 workers. The peak of
construction activity would occur between the fall of 1982 and the fall of 1983.

The economic and demographic impacts of the pipeline would be very similar
to those of the Amoco pipeline project discussed previously. The labor and
materials demands of the two projects are similar, and both projects are located in
the same area. Peak activity on the Arco pipeline is scheduled approximately a year
earlier than that on the Amoco project. The baseline populations of the four
affected counties consequently are increased by [.5 percent in [982-83 to account
for the impacts of the Arco pipeline. For the four counties traversed by both
pipelines, the projected 1983 population under high-growth conditions reflects the
combined impacts of the two projects.

San Marco Coal Slurry Pipeline

The San Marco Pipeline Company plans to build a 900-mi coal slurry pipeline,
80 mis of which would cross lJnion County in the northeastern corner of New
Mexico. At the peak of construction activity from fall 1984 through spring 1985,
approximately 600 workers would be employed in building the pipeline,

If half of the projects direct emnployees reside in Union County, and assuming
the project has an employment multiplier within the county of 1.25, total employ-
ment creatioir in !!nion County as a result of the project is 375 jobs. Projecting into
the future, the 1975-78 average labor force participation and unemployment rates of
45.6 and 4.2 percent, employment in Union Courty (labor force concept) would be
approximately 2,100 persons. Project-related employment of 375 jobs represents
17.9 percent of this haseline projection.

Given the relatively low projected rate of unemployment, virtually all of the
375 workers would be in-rigrants. If the average ratio of population to employment
for these in-rigrants is equal to the 1979 1.S. average of 2.3, the population impact
of the project would be 860 persons. Since the peak of construction activity would
be observed only during portions of 1984 and 1985, the annual average population
impact would be somewhat {ess than 860 persons. Union County population is
assurned to increase by 500 persons in 1984 and 750 persons in 1985 above trend-
growth conditions as a result of the San Marco pipeline. In 1984, these impacts are
added to the smaller impacts of the Amoco pipeline.

Table 3.3.1.2-2 sum:narizes the adjustments made to the baseline projections
of the liniversity of New Mexico's Bureau of Rusiness and Fconomic Research and
the Texas State Water Board in order to account for the likely effects of major non-
M-X projects.

3-232




e ———— e -

Table

3.3.1.2-2.

Adjustments to baseline

population projections to
account for major non-M-X

projects, Texas/New Mexico

deployment regions.

COUNTY AND PROJECT 1982 148 1484 ( 1985

Lamt County. TX i

Trend-growtrn HBaseline (17,400

Impac

High-growth Basxeline 17.500 ] 17,500 {17,500

Curryv County. NM

Trend-growth Buaseline

+
IS

17.400 " I7.400 0 17 400

of Teik 1 and 2 100 106 100 | 100

17.500

1
l
45 870 | 44 010 44,150‘ 44,290

Impact of Amoco - 660 660 —
Impact of Arcc 660 660 —_ ! —
Hign-growtn baseline |44.530 145,330 | 44 610 | 44,290
Harding Countyv., NM 1
Trend-growtt, Baseline 1.050 1.030 1.010!" 1.000
Impact of Amocc — 15 15 [ —
Highk-growth Baseline 1.05¢C 1,045 1,025, 1.000
Quay County. NM {
Trens-growth Baseline 11.230 [ 11,250 11.270t 11,290
Impact of Amoco -— 170 170 i —_
Impact of Arco 170 170 —_— ( —
Hivh-growth Baseline 11.400 {11.590 | 11.440 | 11.290

Roosevels

Countyv, NM

Trenu-growth HBaseline (16,610 (16,670 16,730 | 16,800
Impact
Impact of Arco 250 250 -— —

High-growth baseline

tnron County. NM

Trena-growtn Buseline 4.850 4,830

|
|
[
|
¢ amoco — 250 250 ] —
}

17,170 | 16,980 | 16,800

4,810 4,800

impact of Armoco —_ 70 70 —
Impact of Arco 70 70 —_ —
Impacy of San Marco — -~ — —
High-growth Buseline 4,920 4,970 5.380 5.550
3922
Sources Trend-growth projections are from the Texuas
State Water Board and the University of New
Mexico, Bureau of Business and Economic
Hesearch. Impact estimates and high-growth
projections have been calculated by HDR
Sciences, October 1980.
Note Orlv in Lamb Countyv. TX, do the changes shown

persi1st through the entire projection period
fthrough 1994). For the other countiles shown
no: adjustments are made to the trend-growth
baseline from 1986 through 1994,
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Natural Environment

NATURAL ENVIRONMENT (3.3.2)
Groundwater Resources (3.3.2.1)

All surface and groundwater in the project area originates from precipitation
in Texas and New Mexico. Most of the precipitation returns to the atmosphere by
evapotranspiration. The reinainder appears as runoff in streams or percolates into
the ground to recharge underground aquifers.

Rainfall occurs unevenly in the siting area, both seasonally and annually. In
addition to being poorly distributed in space and time, most of the rainfall occurs
within short periods of time. As a result, runoff is often excessive and damaging
floods are frequent. Mean annual precipitation ranges from 15 to 20 in.

Like rainfall, snowfall in the area is poorly distributed from year to year.
Average annual snowfall for the proposed siting area is 15 in.

The amount of lake surface evaporation is influenced by air and water
temperature and wind movement over the surface of the water. During wet years
when the availability of water is relatively high, net lake surface evaporation rates
are low, but during years of drought, evaporation from lakes and transpiration rates
of growing vegetation are high and the water supplies are increasingly depleted.
Mean annual lake evaporation ranges from 60 to 70 in. per year.

Drought interrupts the flow of water supplies and increases the consumption
requirements from water in storage. The water-supplying entities of the area must
be prepared to store and deliver sufficient quantities of suitable-quality water to
meet regular needs and to carry the water users through the drought cycle.

The principal aquifers in the project area are the Ogallala Formation on the
High Plains of New Mexico and Texas and the shallow and artesian aquifers in the
Roswell Basin, New Mexico. Numerous other geologic units are considered to be
minor aquifers because of interior storage and production characteristics and water
quality.

The Ogallala Formation (To) is the major aquifer in the project area. The
boundary of the Ogallala Formation in the Texas/New Mexico area is shawn in
Figure 3.3.2.1-1 as are the counties affected by the proposed M-X project. The
total volume of groundwater potentially recoverable from storage in the Ogallala
Formation within the project area is approximately 112 million acre-feet. Of this
total, approximately 100 million acre-feet is in storage in Texas. This is presented
in Table 3.3.2.1-1. Average annual depletions from the Ogallala Formation are
approximately 2 million acre-feet per year (see Table 3.3.2.1-2). The regions and
subregions referred to in these Tables are illustrated in Figure 3.3.2.1-2.

The potential yields of wells that tap the Ogallala Formation generally exceed
several hundred gallons per minute. The water quality is generally satisfactory for
municipal and irrigation uses. Some groundwater contains objectionable concentra-
tions of fluoride and hardness, and may require treatment before use.

Recharge to the Ogallala Aquifer is mainly from precipitation and has been
estimated at a fraction of an inch per year (Cronin, 1969). Use of water from the
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Ogallala Formation is mainly for irrigated agriculture. Relatively large users of the
Ogallala aquifer for municipal supply in the project area include the cities of Clovis
and Portales, and Cannon Air Force Base in New Mexico.

The artesian and shallow aquifer in the Roswell Basin make up a complex
multi-aquifer system in which recharge to the groundwater almost equals removal of
groundwater from storage. Production characteristics of the aquifers are excellent;
yields of irrigation wells that tap artesian aquifers average 2,000 gpm. The quality
of groundwater generally is satisfactory for irrigation and municipal uses; however,
encroachment of saline water east of Roswell has occurred as a resuit of pumping.
The aquifers of the Roswell Basin are used mainly for irrigated agriculture and for
the City of Roswell's municipal supply.

The Dakota-Purgatoire Aquifer (Kdp) is an important aquifer in Regions II and
V by virtue of its relatively good water quality and large volume of recoverable
groundwater in storage. Projection characteristics of this aquifer are marginal for
large-scale groundwater development. However, well yields of several hundred
gallons per minute generally are possible where the Dakota-Purgatoire aquifer is
overlain by the Ogallala Formation and wells tap both units. The principal water use
from this aquifer is irrigated agriculture. The largest depletions of groundwater
storage from the Dakota-Purgatoire aquifer are occurring near Clayton in Union
County, New Mexico and in Northwestern Dallam County, Texas.

Nearly & million AFY of water were used in the project area in recent years.
Of this total, nearly 90 percent was used for irrigated agriculture. In the ten Texas
counties in the project area, surface water serves relatively few uses and therefore
is not tabulated. Present and projected uses of groundwater in these Texas counties
are shown in Table 3.3.2.1-3. Surface water is used extensively in some of the seven
New Mexico counties in the project area. The present and projected uses of surface
and groundwater in these New Mexico counties are shown in Table 3.3.2.1-4,

In the tabulation of water uses, a distinction is made between water use and
water depletion. Water use is the quantity of water withdrawn from its source for a
beneficial purpose. Water depletion is the proportion of the water withdrawn that is
no longer available because it has been either evaporated, transpired, incorporated
into products or crops, consumed by people or livestock, o~ otherwise removed from
the water environment.

Water use demands are estimated for the years 1970 and 1980 and projected
for the years 1990 and 2000 for all counties in Texas and New Mexico which contain
candidate siting areas under basing modes currently being evaluated. The purpose of
these projections is to characterize levels of competition for water which can be
anticipated during the project life of M-X. The figures do not represent precise
water use levels to be expected, because numerous economic, cultural, legal, and
political changes could prevent actual use levels consistent with predicted demand.
The figures represent a category-specific extrapolation of trends in water use which
recently have been evident in the region. Both long-term trends and short-term
variations were considered with long-term trends being the primary predictor of
long-term projections, and short-term trends being the primary estimator of 1970
and [980 demands. The projections do not reflect detailed interactions among
competing use categories, a relationship which can significantly alter actual use
levels. Decreases in high value uses such as steam electric generation or industrial
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Figure 3.3.2.1-1 Boundary of

the Ogallala Formation,

—— ey

mo EM

COLORADO

—_—

ANTA FE

DK

60
TORRANCE

//"\u/

pJ

40 MILES

—
KILOME TERS

Gl GsRG (R ey e




RADO n o \ —
/ E
OKLAHOMA _ ———
[ TEXAS
1 AY
~—
! . HANSFORD OCHRLYQEE LIPSCOMB
[oA n
i LR
, \
i
/7 ..
1
ORE HUTCHINSON osems HEMPHILL
! /!
POTTER CARS VX{LER
MARLLO I
8 7
b aae ARMSTRONG . DONLEY cou.mcl»(oﬂ
: ’ BRISCOE Z
. HALL C%R
i R & {
Aie MOTLEY covY
) 70){62
]
- IDICKENS
Y
@hoc R A
. v la
' : g LEGEND
o ;
K3 ooa sumasiuty aReas
. ru J KX o5 sumasiity areas
4
YO LYBN
; 388 !
DAWSON 9\
” .
EDOY ,“
M 780
o
3234-D
Ca e S ewy e




Table 3.3.2.1-1. Stored groundwater in regions.
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Table 3.3.2.1-2. Summary of calculations of
depletion rates in ground-
water regions.,

A DEPLETICH
REGIIN JUBREGIIN® METHOD- RATE SCURCES
ARY)
T T A 796,200 Texas Water Sevelooment
Ket %y Board .1977: -3ee Tab.e 2}
il -~ A 15,3600 --
!
Iz T A 336,000 Texas Water Jevelopmen© 1
Kdp (] goard 1377): .see Tapi= I) i
!
| To-e A 11,100 Hudson (1976)
i To=¢ A.C 24,300 Hudson ‘1276); Sorensen 1374)
To-a A =,700 Hudson :11376]
To-h A 44, 300 dudson (1376)
To=1 o] 200 Tooper and Davis '1267)
Kdp=a A 2 Hudson and Borton '1273);
Hudson 11976)
®dp-b A z Hudson and Borton - 1974):
Hudson 1376}
Kdp=z A 16,200 Hudson 1976)
Kdp-i > 2,300 3orensen 1374}
Kdp-e A 3,300 Hudson 12376)
Kdp=n A 35,600 Hudson :1376)
Kdp=1t ol 2,300 Zooper and Davis (1367)
1 Kd=-a 2 400 5ri1:g9s and Hendrickson 1251
Je E,D 1,300 Trauger and Bushman 1264}
Trz-o 8,2 p] 3dureau of Reclamation 1971
3orensen 1974)
Tre-e 2z 20,309 Sorensen 1374
04 -~ A B 154,000 Hudson and 3orwon 1374):
Sorensen 1377
sl To-* : 26, 400 3laney and Hansen 1363).
scrensen - (2374)
Ix Dab A J Mourant and Shomaker 1972
Hudson 197

-jeulcuic symbols are zased on published reports.

-.on rata dvodn)

len

~Mernoas f zaisulany

L. Rate  AFX. = ann.g. lev..ne Or ~Jater
speciii: sie.d:

3, Rate ArX., zer:ved “rom numpaje iata
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Groundwater regions and subregions in the
vicinity of the Texas/New Mexico study areas.
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Table 3.3.2.1-3. Use and depletion of groundwater
in Texas.

YEAK ! REGION WATER USE (acre-feet) DEPLETION {acre-feet)
1
1574 | 1 1,074,600° 795, 980°%
| % I1 and 11T 1,934,300>¢ -
1
to8c | I 975,260° 717,100
|
: 1 T1 — 15,900
! I
§ |
, III —_— 935,500 3
{
~ 200C 1 — 545,000
} % 11 3,500
, ' 11 and III 1,575,500° €
f i 111 §3C,500
:
25€1

a . . ‘
Value for Randall County estimated as proportion of depletion in
1980 (Texas Water Development Board, 1977).

| o} - .- . .
| Values reflect the sum of municipal and irrigation water uses from
‘ a summary of water use in the Canadian River Basin (Texas Water

Development Board, 1977). Values are considered high because, in
addition to the Project Area, Hansford, Ochiltree, Lipscomb, '
Hutchinson, and portions of Potter, Carson, Gray, and Hemphill

\ Countiles are included in the estimate.

“kegions II and III are undifferentliated because they are included
together in the Canadian River Basin summary.

Source: Texas Water Development Board, 1977.
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Table 3.3.2.1-4. Use and depletion of water in
; New Mexico.
WATER USE WATEE DEPLETION '
YEAR | COUNTY {acre-feet’ (acre-feet)
; ! — T
: ; SURFACE GROUND ; SURFACE ; GROUND
l975a : Chaves 4¢,583 288,051 32,513 187,260
i Curry 1,583 314,508 1,583 172,981
' Dpe Baca 49,727 23,371 24,067 12,892
Harding 2,62 9,661 2,629 5,413
; Quay 81,420 37,490 42,250 20,010
; Roosevelt 11,C77 243,992 11,077 134,091 i
' Unaorn 1C,809 90,497 7,599 50,296
{
! () (c) :
1980° | chaves 332,500 217,400 '
E Curry 299,700 170,200
; De Baca 50,800 26,300 :
' Harding 18,800 12,200
? . Quay 149,900 89,900 {
! ; Roosevelt 184,900 115,700 5
! ' urion 132,400 70,800 \
- ;
| 0¢ Chaves 332,100 219,300 i
: : Curry 102,600 61,700 :
l | De Baca 46,800 26,700 @
: g Harding 25,600 17,200
; i Quay 1€%,500 102,100
' ' Roosevelt 172,900 111,500 {
! | Union 14¢,300 84,000 .
: 2562
aSource: Sorensen (1977).
bSource: "BEA-BBR 1972 projection" from New Mexico Interstate Stream '
Commission and New Mexico State Engineer Office, 1975,
County Profiles, Water Resources Assessment for Planning
PuUrposes.
“Combined value for surface and ground water. \
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uses often increase the market value of water in the region, thereby precluding its
use for low value prediction such as marginal agriculture or livestock production.
Furthermore, in designated valleys increased demands cannot be met by increased
withdrawals. Withdrawals must remain essentially constant while demands rise.
Rising demand is, in such cases, an expression not of the amount of withdrawal that
will occur but rather of the economic stress in competition for water that can be
expected in the area. Generally, increased demands beyond the level of withdrawal
that can be achieved will be met by competition among existing uses. Since
irrigation is normallv the lowest value use, increases in other sectors will usually be
met at the expense of irrigation agriculture and increasing demands in the irrigation
agriculture sector will simply not be met.

Since irrigation agriculture normally accounts for greater than 95 percent of
withdrawals and consumption, use levels in this category are by far the most
important factor in determining future demands. In many counties, irrigation is
increasing, and increased demands can be expected to cause problems of water
availability during the project life unless mitigating measures or moderating
influences reduce competing demands or increase supply. However, where irrigation
is decreasing it is unlikely that surpluses in water availability will be generated by
those declines. [t is more likely that production costs associated with competition
for water are already reducing the viability of marginal agricultural production
thereby decreasing use levels. This problem does not preclude water use for M-X in
any way, however, since MI-X represents a high value use which can easily compete
for water availability in a free market economy. It does suggest, however, that in
many areas M-X uses will occur at the expense of irrigation agriculture or other low
value uses.

Water use is characterized by two values, withdrawal volumes and consump-
tion volumes. Withdrawals represent the amount of water displaced from the source
and consumption represents that portion of withdrawal which is no longer available
for other uses after the particular use has occurred. In general, water use is
increasing slightly in the region and consumption is increasing slightly but at a
faster rate than withdrawals. This is largely due to increased efficiencies in
irrigation methods. Water withdrawal and consumption values were calculated using
coefficient multiplication procedures similar to the accepted procedures used in
national and regional assessments and projections of water demands. Activity levels
and demand levels may differ from regional estimates due to the higher detail used
in the county level estimates. Consumption values are generally estimated as an
established percentage of withdrawal based upon observed, calculated, or published
values. Tables 3.3.2.1-5 through 3.3.2.1-8 present estimates of current and
projected water withdrawals and consumption in Texas and New Mexico through
2000.

Estimates of the physical availability of groundwater in the project area are
presented in Table 3.3,2.1-9. For those subregions where value for "life of aquifer"
is presented, mining (overdraft) of the groundwater reservoir {aquifer) is permitted
by state laws. The life of the aquifer, therefore, corresponds to an estimate of the
additional years that the groundwater reservoir can sustain present uses.

The "allowable additional development" assumes a 40-year life of the aquifer.

It is the annual use in addition to existing uses that can be developed from the
groundwater reservoir such that the reservoir is depleted in 40 years. This
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Table 3.3.2.1-5. Texas water withdrawals (acre-feet/

| s e e

year).

|
COUNTY 1970 1980 1900 | 200c

|
Bailev 293,746 | 290,711 287,990 285, 28¢
Castrc 684, 4€5 704,716 725,884 746,533
Cochrar. 261,325 E 252, 24¢ 243,289 234,532
Salliam 128,8%9¢ 137,342 14¢,25¢C 155,054
Deaf Smith 234,778 278,325 296,9&z 316¢,53C
Hale 912,134 860,075 302,764 ; 744,717
Hartley 86,406 97,823 106,€5¢C E 115,636
Lamb 559,173 594,633 623,854 ; 66C,442
Moore 181,614 171,113 192,800 g 184,223
Oldham 28,341 31,111 32,877 } 34,505
Parmer 660,977 726,645 793,082 E 859,573
Swisher 547, 34¢ 578,495 607,240 } 636,227

2588
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Table 3.3.2.1-6. Texas water consumption (acre- .
feet /vear).

COUNTY 1970 1980 I 199C boza0t
; 1 ' -
' |
} i
Earle 247,420 . 245,341 | 243,3%L: : 24.,700
| ; ;
lastre: 502 5% L R1Z, 200 l €39,41% €50,964
! i
- ; - | 3 .- ! -
207,389 200,720 Vo l9q, 16l 187,68
‘ i [
Ca.lar 10 i, ea7 } 1o, e ! 12€,947%
£ i i '
- S o e pmr s - cie epem
Deat Sravt 2re, Jea,EDs ‘ 24 0k P LZE,eCT
L, L2l Tal,s0e i €9, Tl ! 22, 258
! !
hartle -, 257 o, 296 } 55,426 1 98,411
| i
) : [
Lamk &£, 491 S ACEN | 567,882 | 601,079 ,
! |
Mocre ial,C9q bl 28,798 | 229,z 124,200
Iidnam 25,357 ‘ 23,502 23,472
Farmeyr - cTc - ; Q0 = 1S
Farmey STa, < sl , 282 I e90,c1e i 749,45]
{
Swisher s SOL,E83 528,276 354,217 '
H
i
Y
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Table 3.3.2.1-7. New Mexico withdrawals
(acre-feet/vear).

TOUNTY 107¢ ‘ 1987 } 199¢ 2000
craves 296, g3 407,484 | 420,121 . 432,523

Jurry 25k ,421% 281,024 ' 30€,08g 23C,934

,
!

D¢ Rara ZF,907 21,280 | 22,80¢ 36,200
|

Luar Li£, 6028 131,299 | 148, 31¢ 158,774
: l

- 1 “ - - - -

Rocsevelt IFL,2B6 ) 159,629 | 187,37 217,899
| 1

snion £3,60% ( A€, (73 i €7,90¢ 69,007
l i

258¢

Table 3.3.2.1-8. Consumption (acre-feet/year),
New Mexico.

i
| 1
ToUnTY 195¢C 1980 ' 1990C ‘ 2000
Chaves 294,458 257,039 261,739 271,315
‘ |
Jurr l1es, 881 ; 203,289 1 221,633 239,68:¢
| !
Ue baca LTLeTE ] 19,797 21,800 2:,718
|
Jaar 4,00 ? Lo, R04 78,324 77,48¢€
roDseveLt 9,450 . 1l¢,Z25¢F 137,519 159,487
| _ ;
Unior &,217 | e, 23t 2e,328 40,8C
: “
259¢
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Table 3.3.2.1-9. Physical availability of groundwater
in the Texas/New Mexico study area.

| RETOVERABLE
“ . SmEEaIaN. SROUNDWATER DEPLETI N LIFE F ALLOWABLE
| IN STORAGE RATE AJUTFER? CPMENT™
l 103 acre-feet) 107 AFY years; L1 ARY)
I
i} : s 28,10 96 55 -
‘ ':(eu.
4 —_ 190 15.3 3L
Tl > 72,180 336 - e
Kip‘
shallow K -~ — ;
artesian
o lis l1.D ) )
To% 3.270 24,3 ©7s 22.%
g NPl 537 -7 ) 2.3
ll ot 239 4.0 4
| Te” 3 3.2 31% 2.4
; ic 3,530 3.0 — T
i eI 2,360 3.3 — AL
booxy Lo 153 52 LT
! "aT 2.0 383 N
i 143 5.0
' L EE 31 13.2
D) 263 il
: w3t 363 3.3 T 3,7
Ta L0 1.3 B R N
oroe 5,340 3.2 — MM
Iries 3, 330 0.3 292 PP} i
i SPREN! 154 3" a i
[oeN T 1,053 6.4 4" 3.3 YE
: |
: o .ac 66 3.0 — | {
= ]
23N sntwnon Tuigure 3030, 0.0

Prialdl0 A TDCLS U0 sapredions provided on Fogura 3,01, 3-0,

Ajaiter = Pesctveribie Sroundwater in 3toraje.
lenletiin Raze
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additional groundwater development is assumed to be consumptive use, which
probably would result from municipal and industrial use of the water for the
proposed M-X project. Where the "life of aquifer" is less than 40 years, no
additional develpment of the aquifer is assumed. The subregions with less than a 40-
vear "life of aquifer” are judged to have a severe problem of groundwater overdraft,
Forty years is the life of the aquifer generally assigned by the New Mexico state
engineer to declared underground water basins in which overdraft is permitted.

An interpretation of the estimates of physical availability of groundwater is
as follows. For subregions in which "allowable additional development" is non-zero,
development of groundwater, in addition to the amount presently being used, can
take place. The relative size of that additional development is indicated by the
values in Table 3.3.2.1-9. For subregions in which "allowable additional develop-
ment" is zero, existing uses of groundwater would have to be retired in order to use
groundwater for other purposes.

Reliance on Table 3.3.2.1-9 to predict the availability of groundwater must be
qualified.  First, in New Mexico, the state engineer may administer use of
groundwater by declaration of an underground water basin. Parts of Regions 1V, VII,
and IX lie within such declared basins and are essentially closed to additional
groundwater development. In the Portales underground water basin, use of
relatively large quantities of groundwater would require the purchase of existing
groundwater rights. In the Fort Sumner and Roswell underground water basins, use
of groundwater probably would require the purchase of both groundwater and
surface water rights, The dependability of groundwater rights in basins tributary to
the Pecos River are in question because of the ongoing suit over the Pecos River
Compact. In addition, the New Mexico state engineer may declare a new
underground water basin in the project area if he feels management controls of
groundwater use are necessary.

Secondly, in the Texas part of the project area, most of the land and,
consequently, the water rights, is owned by individuals. Purchase of lease of the
land and/or water rights would be required to develop the groundwater for municipal
and industrial use for the proposed project M-X, In areas under the jurisdiction of
underground water conservation districts, rules established by the respective
districts regarding well spacing would have to be followed.

Thirdly, the values presented in Table 3.3.2.1-9 are for planning purposes only
and should be used cautiously, especially in subregions where extensive development
of groundwater has not taken place. In these relatively undeveloped subregions,
published hydrologic data probably are not sufficient to reliably estimate the
quantity of recoverable groundwater, potential well yields and other design factors,
and the economics of obtaining a groundwater supply. In addition, the foregoing
analysis has not considered uncertainties involved in the acquisition of land and/or
water rights,

Surface Water (3.3.2.2)

The project area lies within parts of three major surface water drainage
basins: (1) Arkansas-Red White River Basins, (2) Texas Gulf Basins, and (3) Pecos
River Rasins (Figure 3.3.2.2-1). The principal surface water resources in the project
area are the Canadian River in New Mexico and Texas and the Pecos River in New
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Mexico (Figure 3.3,2.2-1). The locations of major and ininor water courses, surface
water reservoirs, and gauging stations for both stream flow and water quality
records for the project area are summnarized in Table 3.3.2,2-1. The major surface
water projects (reservoirs) that are presently operating and drainage areas that are
regulated by interstate compacts are shown on Figure 3.3.2.2-1,

The Canadian River flows through Quay County, New Mexico, and Oldham and
Moore counties, Texas. Stream flow is regulated principally by the Ute Reservoir in
New Mexico and Lake Meredith in Texas. Lake Meredith supplies water for
municipal and industrial uses in || west Texas cities, but the contracted amount of
this water is only 103,000 AFY. Water from Ute Reservoir is available for
municipal and industrial uses but is largely unsold at present, Ute Reservoir has
been designed to comply with the provisions of the Canadian River Compact, which
allow a maximum conservation storage capacity of 200,000 acre-feet between
Conchas Dam and the New Mexico/Texas state line. At present, the conservation
storage capacity of [lte Reservoir is about 90,000 acre-feet. The reliable yield of
Ute Reservoir is estimated at approxirnately 10-15,000 acre-feet per vyear.
However, the water is used only for municipal purposes at a state park and for
gravel washing.

At present, Texas essentially has free and unrestricted use of waters in the
Canadian River Basin in Texas, excluding the North Canadian River. Lake Meredith
effectively controls all of the developable surface water resources in Texas in
accordance with provisions of the Compact. Water from Lake Meredith is sold to 11
cities for municipal and industrial uses. The contracted amount of water from the
reservoir, 103,000 AFY, is assumed to be the reliable yield. However, the quantity
of water released to the cities in the last five years has averaged about 70,000 acre-
feet per year {UJ. S. Water and Power Resources Service, 1980).

In recent years, water supplied from Lake Meredith for municipal uses has had
to be mixed with ground water to improve the overall quality,

The Pecos River flows through De Baca and Chaves Counties, New Mexico.
Stream flow is regulated principally by Los Esteros Reservoir, north of the project
area, and by Lake Sumner. Water uses (both ground and surface water) must comply
with provisions of the Pecos River Compact, which state that upstream use of the
Pecos River shall not diminish the flow entering Texas below the amount available
under 1947 conditions. The Pecos River is being adjudicated at present by the U.S.
Supreme Court in a suit between New Mexico and Texas.

The average annual discharge of the Pecos River in the project area is
approximately 150,000 AFY. Losses of streamflow take place in the reach of the
Pecos River between Sumner Dam and Acme. The river gains base flow from
seepage of ground water in the reach between Acme and Lake Arthur. Water in the
Pecos River in the project area is slightly saline. The water probably is adequate
for irrigation but unsuitable for municipal uses. In the reach between Sumner Dam
and Acme, the water quality shows a marked degradation.

Virtually all surface water in the project area is appropriated and is being used
beneficially within the terms of international treaties, interstate compacts, court
decrees and state laws. A major exception is water in Ute Reservoir, which has
been appropriated by the New Mexico Interstate Stream Commission but is largely
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Table 3.3.2.2-1.

Records of
New Mexico

gauging stations in the

study area.
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unused at present. This water would be available under contract to the Interstate
Stream Commission. The reliable yield of lJte Reservoir is estimated to be
10-15,000 acre-ft per vear.

Other major surface water resources in the project area would be available
only by purchase of water rights or lease of water from existing users. Development
of these surface water resources for purposes of the proposed project M-X would
require retiring existing uses of the water. Water in Lake Meredith in Moore
County, Texas, must be purchased from the Canadian River Municipal Water
Authority. Rights to water flowing or in storage along the Pecos River in New
Mexico would have to be purchased or leased from irrigation districts. When
contemplating the acquisition of water from the Pecos River, it is important to
purchase or lease water rights that are of relatively senior priority, in order to
assure the availability of water in times of short supply. In addition, without prior
treatment, the quality of water in parts of the Pecos River may not be satisfactory
for the purpose of the proposed M-X project.

Administration of Water Rights (3.3.2.2.1)

New Mexico

Systems of Water Appropriations. All surface water and ground water in New
Mexico belongs to the public and is subject to appropriation for beneficial use.
Beneficial use is the basis, measure, and limit to the right to use water, and priority
in date of appropriation gives the better right. The administration of water rights in
New Mexico is under the jurisdiction of the state engineer as set forth in provisions
of the constitution and statutes of the state, by adjudications of the courts, and by
terms of interstate compacts.

Surtace water throughout the state of New Mexico is subject to regulation by
the state engineer under the 1907 water code (New Mexico Statutes, 1953,
Annotated, Volume II, Part 2). Groundwater in certain areas of the state is also
subject to control by the state engineer under the groundwater code enacted in 193]
(New Mexico Statutes, 1953, Annotated, Volume II, part 2). The authority of the
state engineer exists only in so-called "declared undergound water basins," basins
declared by the state engineer to have reasonably ascertainable boundaries and for
which management controls are necessary. The state engineer may declare an
undergound water basin without obtaining judicial approval. At the present time,
there are 27 declared underground water basins in New Mexico, encompassing
approximately 59 percent of the land area of the state.

Four concepts of New Mexico water law are important to consider in the
selection of an available source of water for Project M-X. First, water rights are
consicered to be property rights; as such they may be transferred, sold, or leased.
Second, water rights are not necessarily appurtenant to the land on which the water
is diverted or extracted. One may own a water right that permits pumping of water
from one groundwater basin and applying the water to beneficial use in another
basin.

Third, the mining (overdrafting) of groundwater basins is permitted in New

Mexico. The state engineer decides whether the groundwater in a particular basin
will be mined. In a mined basin, the state engineer determines the rate at which the
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groundwater reservoir will be depleted. The lowering of water levels in a mined
basin caused by the pumping of groundwater by relatively junior appropriators,
together with the resulting increase in pumping costs and decrease in well yields,
does not necessarily constitute an impairment of the rights of relatively senior
appropriators. Finally, New Mexico water law does not establish a priority of uses
for water, so that use of water for irrigation is as appropriate a beneficial use as is
the use of water for municipal and industrial purposes.

Status of Appropriations. Al or part of five declared underground water
hasins are present in the project area. Four of these, the Canadian River, Fort
Sumner, Penasco and Roswell Underground Water Basins, are classified as stream
connected, in which ground-water extraction may result in a decrease in the
discharge of surface streams in the basin. No new permits to appropriate
groundwater in these basins are allowed by the state engineer unless the immediate

and potential effects of this appropriation are offset by the retirement of existing
surface water rights.

In the Portales underground water basin, mining of groundwater is permitted
at rates set by the state engineer. This basin is probably fully appropriated except
for about 5,000 acre-ft per year in the sand hills in the eastern part of the basin
(Jim Wright, New Mexico State Engineer Office, 1979, personal communication).

Qutside of these declared basins in the project area, the drilling and pumping
of water wells in unregulated. However, it is reasonable to assume that the state
engineer may declare a new basin in an area where relatively large new uses of
groundwater are proposed.

Surface water in the project area is fully appropriated except in the Arkansas-
Red/White River Basins. About 10-15,000 acre-ft per year from the Dry Cimarron
River may be available for appropriation. In the Canadian River Basin, Ute
Reservoir has been designed to hold 200,000 acre-ft of conservation storage, the
maximum allotted under the Canadian River Compact, when spillway gates are
installed. These gates have not been built yet, although bonds for most of the
construction, costs have been authorized by the New Mexico Legislature. The
present conservation storage capacity of Ute Reservoir is 90,000 acre-ft of
unappropriated rights. It may be possible to divert streamflow in Revuelto Creek
(approximately 35,000 acre-ft per year) until such time as spillway gates on Ute
Dam have been installed (Slingerland, New Mexico Interstate Stream Commission,
1980, personal communication).

The Pecos River in New Mexico is generally believed to be overappropriated.
The Carlsbad Irrigation District, south of the project area, has the oldest priority
(1887 and 1888) for large quantities of direct flow in the river. The District also has
the right to store 300,000 acre-ft per year in Los Esteros Reservoir and Lake
Sumner, with a priority date of 1906. By stipulation, the Fort Sumner Irrigation
District in northern De Baca County has the right to divert the first 100 cfs (35,000
acre-feet per year) in the Pecos River. This water is released from Lake Sumner.

Other uses of water from the Pecos River in the project area either are small
or have relatively junior priorities. Included in this latter category are rights to
pump groundwater in the Fort Sumner and Roswell underground water basins. The
1).S. Supreme Court, in the suit between Texas and New Mexico regarding the Pecos
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River Compact, has defined the provision of the Compact regarding 1947 conditions.
New Mexico, in maintaining the flow entering Texas that was occurring in 1947,
must account for river losses due to development of groundwater in the Roswell
Rasin as of 1947. The full effect of depletion in the surface flow of the Pecos River
due to pumping in 1947 may not yet have occurred. When rights in the Pecos River
are adjudicated as a result of this suit, many groundwater rights in the Fort Sumner
and )Roswell areas may have to be retired (Slingerland, 1980, personal communica-
tion).

Texas

Systems of Water Appropriation. Surface water within a defined watercourse
in Texas is public water and is subject to appropriation for beneficial use.
Beneficial use is the basis, measure and limit of the right to use water, and priority
in date of appropriation gives the better right. Besides priority in date of
appropriation, the following priorities for types of beneficial uses are also appli-
cable: (1) domestic and municipal; (2) industrial; (3) irrigation; (4) mining and
recovery of minerals; (5) hydroelectric power; (6) navigation; (7) recreation and
pleasure; and (8) other beneficial uses. Whether priority by date of priority by use
takes precedence has not been decided by Texas courts. Surface water rights are
adminstered by the Texas Water Commission of the Texas Department of Water
Resources. An adjudication of water rights in the Canadian River Basin in the
project area is underway, and a report of water-rights claims has been issued (Water
Rights Adjudication Section, 1980).

Groundwater in Texas belongs to the individual landowners and is, therefore a
private right. Texas courts have followed unequivocally the "English" or "common
law" rule that the landowner has a right to take for use or sale all the water he can
capture from beneath his land. Owners of land overlying defined groundwater
reservoirs (i.e., the Ogallala aquiffer) may voluntarily adopt well regulation through
mutual association in underground water conservation districts.

Three underground water conservation districts have been created in the
project area. Only two of those districts, North Plains Ground Water Conservation
District No. 2 and High Plains Underground Water Conservation District No. 1., are
active. These districts are headquartered in Dumas and Lubbock, respectively, and
have jurisdiction in part of the project area. The principal rules established by the
districts that control use of ground water are the required minimal spacings for
wells. The spacing between wells depends on the design discharge of the well, as
measured by the inside diameter of the pump column. For example, in the North
Plains Ground Water Conservation District No. 2, a proposed well with a 10-inch or
larger pump must be spaced at least 560 yds from the nearest well. Other wells of
the districts prohibit the waste and pollution of water.

Status of Appropriations. Surface water in the project area is considered by
state authorities to be fully appropriated. Existing surface water impoundments
control most of the developable surface water supplies. In the Canadian River
Basin, the Canadian River Municipal Water Authority has rights to use approxi-
mately [50,000 acre-ft per year from Lake Meridith for municipal and industrial
purposes. Their permit is subject to the provisions of the Canadian River Compact,
which will not be enforced until Oklahoma builds more reservoirs for conservation
storage. In the Red River Basin there are water-rights permits for both Bivins and
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Buffalo Lakes, although springflow that once supplied Buffalo Lake has dried up
(Settemeyer, Permits Division, Texas Department of Water Resources, personal
communication, 1980). In the Brazos and Colorado River Basins surface runoff is
not sufficient to administer under a system of water rights (Haisler, Permits
Division, Texas Department of Water Resources, personal communication, 1980).

East of the project area in Hansford County, Texas, the Palo Duro River
Authority of Texas has rights to approximately 10,000 acre-ft of water per year in
Palo Curo Creek for municipal use. A reservoir to store this water has been
permitted but has not been constructed (Water Rights Adjudication Section, 1980).

Air Quality (3.3.2.3)

Meteorology

The climate is semi-arid with dry winters and is transitional between the
desert to the west and the humid coastal regions to the east. Precipitation varies
widely in location and amount throughout the year. Flash flooding is common
locally. Tornadoes may occur from May through August. Dust storms occur
frequently in the spring and are associated with frontal passages. This area has the
highest incidence of naturally caused windblown dust in the United States (Table
3.3.2.3-1). The study area has good vertical mixing and small potential for high
concentrations of gaseous pollutants.

Air Quality
The federal, Texas, and New Mexico ambient air quality standards are
presented in Tables 3.3.2.3-2 and 3.3.2.3-3. In addition to the federal standards,

Texas has adopted more strict short-term particulate standards.

The New Mexico particulate standard is identical to the secondary federal
standard. As for gaseous pollutants, the Texas and federal standards are identical;
the New Mexico standards are stricter than the corresponding federal standards.
The federal primary annual and 24-hour particulate standards have been exceeded at
several locations in the study area; e.g., Lubbock, Texas, and Hobbs and Clovis, New
Mexico. Sulfur dioxide, ozone, and carbon monoxide levels remain below standards.

Mandatory Class I areas (no degradation permitted) located in the air quality
study area of New Mexico and Texas are Carlsbad Caverns, White Mountain
Wilderness Area, Wheeler Peak Wilderness Area, and Pecos Wilderness Area. The
air quality study area boundary and Class I areas are shown in Figure 3.3.2.3-1,

One Class II area (some degradation permitted) in the study area is recom-
mended for consideration for redesignation to Class | status, the Capulin Mountain
National Monument in New Mexico.

Mining and Geology (3.3.2.4)
Sesmicity (3.3.2.4.1)

No active earthquake region is in the study area. Only minor damage can be
expected to occur from distant earthquakes.
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Table 3. 1.2 3.1 Monthly percent frequency of dust
observations in the Texas/New
Mexico regions.

PERCENT FREQUENCY*
MONTH
CLOVIS [7CLAYTON AMARILLO LUBBOCK
January 1.400 2.400 0.700 2.90C
February 3.100 0.620 2.100 4.500
March 6.000 3.348 3.400 7.700
April 5.500 1.541 3.200 7.600
May 2.700 | 0.427 1.100 4.500
June 1.500 0.284 0.700 2.800
July 0.500 0.061 0.300 0.500
Zucust G.300 ' ©0.06l 0.100 0.200
September C.700 | ©.346 0.400 0.500
October C.600 f 0.065 0.400 0.500
November 1.00V i 0.068 0.600 1.400
December 2.000 | 0.304 1.300 3.400
—— %
Annua. 2.100 0.610 1.200 3.100
Average

‘ 832~3
‘Tne percertage ¢f hourly weather observations in which

JusT if reported as a restriction to visibility.

source: ©Orgill and Sehmel (1975).
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Table 3.3.2.3-2. Summary of National Ambient Air Quality
Standards (NAAQS) and Texas/New Mexico
Ambient Air Quality Standards.
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Table 3.3.2.3-3. Summary of Nattonal Ambient ANir Quality Standards
(NAAQS) and Texas and New Mexico ambient air
quality standards for gascous pollutants.
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Minerals (3.3.2.4.2)

The major minerals are oil, natural gas, sand and gravel, natural carbon
dioxide, lime, and scoria. Potential deposits of copper, gold, uranium, potash, salt,
high calcium limestone, vanadium, and diatomaceous earth have been identified.

Sherman and Cochran counties in Texas, and Roosevelt County in New Mexico,
contain giant oil or natural gas fields and have been continuously explored for many
years. Several counties in eastern New Mexico remain largely unexplored for oil and
gas, mostly because they do not contain favorable source and reservoir rocks.
Figure 3.3.2.4-1 indicates areas of oil and gas and uranium potential.

Tables 3.3.2.4-1 and 3.3.2.4-2 present the value of mineral production in the
study area by county,

Playas (3.3.2.4.3)

Texas/New Mexico playas are intermittent to permanent ponds forming in
wind-deflation basins filled by surface runoff after rains, and are not associated
with any major drainage systems. The lakes vary in size and depth, ranging from
several feet to several miles in diameter, and from inches to feet in depth. The
larger playas have been excluded from the suitable areas.

Vegetation and Soils (3.3.2.5)

Much of the study area has been previously cleared for agricultural purposes.
Most Texas counties have over 50 percent cropland, while much smaller percentages
occur in New Mexico (except for Curry County).

The undisturbed natural vegetation of the study area is limited in extent, and
is composed mainly of fast-growing prairie grasses, including blue grama grassland
and mixed grama grassland vegetation types, which have moderately fast recovery
potential (Figure 3.3.2.5-1). Uplands, canyons, and riparian areas are dominated by
woodlands with large shrubs and smal} tress. Characteristics of natural vegetation
types are summarized in Table 3.3.2.5-].

The study area has two major soil types, Alfisols and Mollisols. Found on
gently undulating upland surfaces, both are alkaline, generally fertile, and suitable
for irrigated crops. Aridisols occur in only small regions. Figure 3.3.2.5-2 shows
soil groups in the study area. In general, erosion potential from wind is high.

Wildlife (3.3.2.6)

Common and Typical Species (3.3.2.6.1)

Wildlife is a subset of Great Plains fauna. Animal species diversity is limited
due to low habijtat diversity. Diversity increases in the northwest and west central
(near Santa Rosa, New Mexico) portions, due to increasing topographic relief as well
as decreasing aridity. The southwestern portion is arid grassland. Amphibians are
most common in riparian habitats and include toads and salamanders. Reptiles are
found in all habitat types. The vast majority of bird species are found in the
riparian habitats. However, others congregate in the canyon/upland habitats. The
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mammals include opossums, shrews, bats, armadillos, rabbits, rodents, carnivores
(such as coyotes and foxes), and hoofed animals (such as mule deer, white-tailed
deer, and pronghorn). Tables 3.3.2.6-1, 3.3.2.6-2, and 3.3.2.6-3 show all terrestrial
animals that may occur in or near the study area, whether rare or abundant.

Game Animals (3.3.2.6.2)

Big game species are mule deer (Figure 3.3.2.6-1), white-tailed deer (Figure
3.3.2.6-1), pronghorn (Figure 3.3.2.6-2), and, at the edge of the area, barbary sheep
(aoudad) (Figure 3.3.2.6-3)., Important upland game (Figure 3.3.2.6-4) include
mourning dove, bobwhite, scaled quail, pheasant, lesser prairie chicken, turkey, and
cottontail rabbits. Auch of the Texas study area is cropland, which supports such
upland game as pheasant and bobwhite. Most game birds live in canyon/upland
habitats. Beaver, muskrat, raccoon, badger, skunk, coyote, fox, and bobcat
coinprisc the majority of furbearers trapped or hunted. Playa lakes are important
habitat to migratory ducks, geese, and other waterfow] along the Central Flyway.
Several national wildlife refuges are located in the region, providing a high-quality
habitat for migratory and breeding waterfowl.

Aquatic Species (3.3.2.7)
Aquatic Habitat (3.3.2.7.1)

Playa lakes are the major aquatic habitat, but biotic diversity is limited by
harsh conditions (e.g., periodic drying, high salinity, wide fluctuations in water level,
and agricultural and oil field pollution) (Figure 3.3.2.7-1).

Aquatic Biota (3.3.2.7.2)

Twenty-eight fish species in the area have some cominercial or sport value
(Table 3.3.2.7-1). Several minnow species, game fish species, and rough fish are
found in the river systems, reservoirs, and ponds. In many areas, highly mineralized
or intermittent waters allow only native and other undesireable introduced fishes
such as carp, carpsuckers, and redhorse to survive. The most significant sport fishes
are largemouth bass, catfish, and sunfish. Few endemic species occur because of
the temporary nature of most aquatic habitats.

Protected Species (3.3.2.8)

The term "protected species" applies to rare, threatened, or endangered
species that are condidates for or already included on state or federal lists. For
ferderally listed, proposed, and candidate species, Section 7 consultation under the
Endangered Species Act of 1973 was intiated with the U.S. Fish and Wildlife Service
by the Air Force on September 3, 1980.

Plant Species (3.3.2.8.1)

No federally protected plant species occur in the study area. Kuenzler's
barrel cactus (Echinocereus kuenzleri) is the closest federally listed endangered
species, and it is known to occur in the Sacramento Mountains, southwest of the
study area. State-proposed protected species do exist and are shown in Table
3.3.2.8-1. Their spatial distribution is shown in Figure 3.3.2.8-1.
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Table 3.3.2.4-1. Texas mineral production in 1976
by county within the study area.

PERCENT OF

COUNTY VALUE MINERALS STATE TOTAL
($18.1 BILLION)

sailey 1 W Stone '
Cochran $1€9,270,000 Petroleum, 0.9

Natural Gas ‘
Dallarm W Natural Gas i
0Oldham S 4,496,000 Petroleum, i

Natural Gas 0.02

Sand & Gravel ‘
Parmer W Stone {
Sherman S 42,439,000 Petroleum, 0.2

Natural Gas }
Hartley w Natural Gas i
Deaf Smith W Limestone

(Caliche)

company production; state totals do not include
county withheld values.

W - Figures withheld to prevent disclosure of single i
Source: Minerals Yearbook, 1976. l
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Table 3.3.2.4-2.

Value of mineral production in New

Mexico by county within study area

1976.
PERCENT OF
COUNTY VALUE MINERALS STATE TOTAL
($2.5 BILLION)
Chaves $20,387,000 Petroleum, Natural
Gas, Sand and Gravel, 0.8
Stone
Curry W Sand and Gravel
DeBaca W Sand and Gravel
Harding $ 80,000 Carbon Dioxide 0.003
Quay W Sand and Gravel,
Stone
Roosevelt $19,048,000 Petroleum, Natural 0.75
Gas, Stone
Jnion W Pumice, Sand and
Gravel, Stone

W - Withheld to avoid disclosing proprietary data; state

totals do not include county withheld values.

Source:

Minerals Yearbook,

1976.
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Table 3.3.2.5-1.

New Mexico study area.

Major vegetation types in the Texas/

-y - L oo - : SOURT
TYPE GENERAL LOCATIOM ZOMPQSITION ; PRESENT I
E.us zrana zrasciand Clav-clay loam solis, Blue grama, buffalc grass , Agriculture, 3racins

M Xyl dramé Qrass.and

Fiaester gracs and

W& guitle Irace and

canvor
ITwdr veaeLatricr

Frariar wocilanc

Ticndy L2l veagetation

F.ava lake wet . anc

north-nertheast portions
-
£:1t loam-sandy loam, most Blue grama, side-cats
of rast plains arama, purple three-awr

Sandy soils
grama, sand tluestem,
san¢ sade, srinnery oak

‘nercrazed Qrasslanc
iitlie rluestem

Sancd Srannery cak, sané sage
edae, dry nign

fiuff grass, scar-tree
vacca

Souther: edae, nhilah plains
busr muhly
Sravelly iocar, rolling te Juriper, mesguite, oak
stee; slopes
Cotrtonwoad, nackberry,
willows, mesguite,

trear va.ieys

-

tamarisk
Saltw fioodrlaing hlkal: saccator, z.ant
aropseed
F.ava iakes ar hiGh }lains, Buffa’c arass, wheatcrass,
zi&y SGilis cattaii, buslrush,
willow

Little bluestem, side-vats

Honey mesguite, blue Grama,

EBiacs grama, toposa Grass

Creosote bust., black grama,

|

|

cii f1elds

Cverarazino, JFV.
Gragins, nuntinT, IR
Grazinc. nunTing. TRV

Grating, nuntind, (FLs

Grazing, rantinz, TR
Hurting. Grazing,
campang, ~PvVe
srazipa, OB
ATriTulture, arazing
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Table 3.3.2.6-1. Amphibians and reptiles of the High Plains of Texa
and New Mexico by habitat type. State or federally
listed endangered species are not included.

T
! T | HABITAT TYPE
} TOMMON NAME H ’ T T — I T
) 1 RIPARIAN ’ :Nx:\m ! 253521 i ?‘p:g QFAE;MND | owrinass
-+ ‘ ' ‘
sa.amanzers, Frogs and Toads 1 ! ‘

Tizer >aiamander ] Ambystoma t:iar.oum X i ! "

Flains Spadefoce scaph.opus hombdifrons X | < X ) ' % « ’

western 3;adefoot L Sammond: X | X . 1 ; t l‘

doudhouses Toad sur: Souse: i < ) , I | .

izeat Plains Toac 3. ~qraris ; < ! X < ! : % < ‘ %

ireen Thad ‘ 3. ‘epr.:s < i E . )

Red-spotted Toad '3 punctacus . X ) < 1 ! i

oy Rana -atesbe.ana X ‘ !
Leocpari Trag 3. Lair: I < 1 ' . .
: ‘ ‘ ;
Tiza.es
THMMON AP it TLIt.s Ihe..drs serpent.na X i
v oMo Turtle rincsternon scens X ) ‘ . i

cord flizer I scripta X :

rmate 30% Turt.e Terrapene :rnaca ' f < ks X .

~a2ar1S g

L.ares L.ozars ‘rotapnytus C0s.dr:s ‘ £ X
2ouni-tai.ed dorned L.zard Smuremosoma modestum \ x ' x x !
Lasser far.ess L.zard GG.DENie macuLar ‘1 < X < ’ x
1nznmd lL.zard “3 stansrur:iar t < < X i X
ZTast . Zzar? > sndu.ldtus < . < < S < .
jreat ?.ains k. £ .opsc.e < < ! K ’
ipotced aniiza.. Faedlis £ < : X :
s-cer®l ANLiTAl. *mSSE.a%us < 3 i
Tmituania ARip wx3an ‘ . ‘
axes i
Te kmred LArL"er Snake T marcidrys < . S
Texas 3.ind sraxe fu...s | i X ! X X .
wmstern 4oqnose inaxe Yeterodon -ds..us f X ' X
Trairie Aind-necked naxe Sia3ophis < '
‘e..uw-pesl.ed vazer ¢ X R
! _achwhig wasc. jopnis ‘lage..um < i < < X
) iiussy 3naxe | Ar:zona =.sjaens ! < < ¢
! 31..3n4ke Pituoph.s me.anc.euas ¢ i ¢ < x X .
. ireat P.ains Rat jnake ' apne rittara 3 i

lentra. Plaing Mi e snaxe —dmprope. tis “r.angu < < x
; «ingsndke I - Jetu. s X i < s < , Re
! ire lains Sruund indaxe ' JNITR APIS DA < . X

.ng-nosed snaxe ' RRInOChel.us Jeconte. ! < < < . X .

i.a108 Biack--eaded sndxe " rinti..e a.gr:ceos < 1 ‘ ¢ .

Tex8s i, iht ,rase fupsigieny T_rijuara 7 4 ‘

lesert vassasay:sa 1\ Jiserurys atendfus ; X X < X X ‘w )

Frairie PatT.esnaxe | rota.us ciridss « I 3 , < < | . N |

; destars Liamonibace RArties ‘\ reeo :r < t ! < < % g . ! i
f— inann . —— i L L A“ A A L

{

‘ I snannery--ax and i4° 1 jage june

L.

. Inc.isdes
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Table 3.3.2.6-2. Birds of the High Plains of Texas and New Mexico by
states and habitat type (Peo b of 3).

b—- - - . - —_— e ——
v - vir wr T . e g
MMCN NAME [N TAT AN . . - - oA HORTLRA AR T RE
Loons and Grebes
i
sreqe Piiceps 1Iri s h i .
. reve Podl. ymbuS podi wye |
erons  Egrers andg Ibis
Blue ternn Ardea herodiss 48 ‘
taret Leucophcyx “B .
R ] L .
Swans Ducks ind ieese
snada mose Srants anadens:s W <
Thow aose ‘her wypecborea P <
Ma..ar? inas J.oatyrhenoenss MG 5L W ‘
ER1T PUN R SLrepAari WB «
\mer: an #41izen 1. uwLh <
BN . 1 Y LR
Teer-w,1cea Tea. i .reoa ST .
Le-winzed Taal AL disonrs uyis
A yanoptera NG5 UWB “
vs3 W .
AIFW .
MSFW 3
MSFW g
s “
s Fw E
‘ .
. .
N . . .
; ¢ . . . .
¢
naxi canis .
s s < ‘ F E .
aiinaceous 3i1ris
i NUS LT FINIAnuS < <
Jada | Ja..:pep.a squamata . ‘ . .
reckel -reasant Phasianus REPENE] “ .
1. .rande Turxey Va.0d3r:8 AL .Oopavo fLE i
‘ranes  2ails ind
jailinules
irus :snadens.s s LEW ‘
Fl.ila amer;cana uyLs <
aradriuS 1.ezandr ‘
ocifer.s .
Ipeiia Ji...nag <
Vimenius amer.anus .
Tringd te.4nG.eqcy ‘
Caaidecs ocAirn. <
UL, Lot
imer: j3pa
c.mantpcus hex:iarus ¢
SP@JANOPUS Nrilua ot .
uits and Terns
Piag-oi..ed Ll ldris laldwarsnsis M5B 4
3ia-e Tmra “hilidenias niqer 55 .Y ‘
i~ R [ —
Pigeons and Joves
Fy v Doue PLyern cavia ‘LB . <
“.rning Jove lenaita macrouca ue . : < < . .
07
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l'able 3.3.2.6-2. Birds of the High Plains of Texas and New Mexico by
states and habitat type (Pg. 2 of 3).
4AHITAT TYFE
TMMCN NAME -pe F——- v S e s
: F BT RA
SHETORAL L
wtn-
AL YA
PR PR - A
= . .
hC Y
. < ¥ «
R < < v
4 . « <
e e -~ ——
WM suckers inl Iwifts
RCENT) . ‘
- .5 i wsrwe
— .
Aoospecrers !
.. mar S.apres 1irats 1 E ¢ ¢
A
. v ¢ ‘ < <
I
| ssara i < N
- . ¢ : <
soat.cer ks
;
SRR S ’
I
Sremopniia vipest ! 3 < ¢
! L
T +
1
ral. ws !
]
va.. w SreL i upterx Tuliste..s | SR ‘
#irind> rustics | “554FB b
T
|
cows o ana Javs ,
[T i
| usw <
cseru.escens |, uSW «
raver ~rypro.eucis | .8 < ¢ < < <
nuraucnos | ovew < < «
sANGINLNUS  Janocepnd . ;s MIFW } < <
+ -
Tryzicdstes aegon vsFe <
TRIEIMANGS DuwiiKi: | »s3uwB ¢ g B X
US LAiLSCris hial
SMip.RCTES SDSULeTuS S LWB < <
S S U S SEp - e e
oo Kiaghird  lathirds
in: Tarashers
belc 0 & J MIMUS X JFaOTECS | wY Ly v
rasrer i LrscEcOoptes montanys 1 MSFW < ¢ X
ind Blueniris l’
Turdus migratorius YL
3 Thrass JAcharis uftu.4aca il ¥ .
01K Sida.d Siaiis “yL 1 ' i
Bisecicd 3. zurrucofes “4SER < « ¥ X 1
*7-—~77-~~~T - . ¢ ' - - —
inatzateners and , ) | “
Kinglets ] | |
JTay natcat Prlispt:. 4 _aeruies 4SuFWB X ‘ X i
rowned King Requ.ss .8.9nduly MSFW £ | i
| | | . .
saldsl
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Table 3.3.2.6-

2. Birds of

the High Plains of Texas and New Mexico by
states and habitat type (Pg. 3 of 3).

HARITAT TYPE
TOMMCN NAME SPECIES NAME STATUS . -1 N e v
ALPARIAN _ANYON SESERT ! DUNE - MESQUITE ! emcaass AGRL™SLTURE
“PLAND SCRUBS 3URUBS SRASS .
< | ) i
Pipits B
. ! | |
Water Pipit 4nthus spinc.etty MSFW < | '
Sprague’s Pisie i sprague:: uSFW | : | <
S S S - ;
naxwings ! H f
I '
H | '
“edar Waxw:ing Sombyc:..a -mdratum MSFW “ « i . < !
} L
7
Shrikes (
Loggernead snrice Lani.s [ idovisiatus YLB < X . < L 3 .
A S S - N (N S
Stariing ! i i
Stariing Sturnus su.garis YL < ' !
H i
' I
vireos t .
3 H ! !
Aarp.ing Jirew | oree Jiivus MSuF X ' i ; '
+= — ! '
darblers ; | !
: i | .
8iack ang White warcier nioti.ta saria uSSuF “ x i | s
Nasnvi,ie Wars.er Jermivora ruficapiila MSF < 1 .
‘ml.ow darcler Dendroica petechia MSSuB X x ! ! '
‘a.low-rumped Warsier -, -oronata MSFW < P ! : :
MACSl..ivary 9 Aarcier pororrys colimiel MSF X l 7
(e..owtnroat seothlipis =rial MSSuFR < | 1
4i.s0n' 3 Warocler Wilsonia pusiily MSF X ! ) ! |
i - L
4 + -+ J
i 1 T
deaver Finches ’ |
]
I i
House sparrow Passer iomesticus yLA X ! .
} )
+
| |
Meadowlark ‘
tern Meadow.ark Sturne. 4 magna YL® k3 X A
destern Meadow.arx 3 ecta vie X X X X X .
—
i
Blackbirds and 2rinles '
t
Red-winged Blacmu.ird Age.aius phoeniceus YLB < , X
Nortnern lrivie ioterus jaibu.a MSuB | X i ,
Brewer 3 Blacxoird Euphaqus ‘yanccephaius MYL X | ' <
ireat-rai.ed jrackle JUISCAius mexicCanus YL X !
ToMmon jrackie .. JUisCusa MSuw X % N
3rown-neaded owoird Wolothrus ater MYLB X X
- P
rnsbeaks. Finches :
Sparrows and Buntings '
8iue irosbesx Suiraca rulea MSSurB X X
Laz:.i Buntirg Pas@rina amoens MSSuF ¢ )
Sickcissel Splza amer. :ana MSSuFB x B X
£vening rosbeak Hesperiphons cespertina MSFW X i
House Finch Jarpodacus mexicana YLB £ < k4 X
Pine Siskin Tarduelis pinus MYL x »
American joidfincn I.otriseis “Suw X X H
esser 0idfir psalcria L X X i
Ruf Je-sided Townee PIpiiio eryearotha.mus Yoy X X
Lark Bunting Catamospiza melanocorys | MSuFwe < X X X
ALk Sparrow Zhondestes jrammacus i 455up < X X X X . X
b 1’8 Sparrow Almophiia cassini: YLB X X X ) X B
Dark-eyed Junco Junco hyemaiis | wsrw X ! .
Trea Sparrow spizelia arborea “rw X < < !
i.ay-coiored Spartow S. pailida uSuf X I
Brewer's Sparrow § oSrewer: MSSuWB X X x X ! i
White-crowned sparrow Zunotri:hia .eucophrys YL X X < i
White~rnroeted spactow 2. aibtcolise MSFW X X |
“incoin’ s Sparrow Yei~ospiza .incoini: wsre A X
30Ng Sparrow Y. meiodia MYL X
Ihesthut-coliared lonqgspur| Ca.carius ornatus MSFW M X
Inciudes sninnery-cax and sand sage duns. M = Migratory into. out of. Or through areas. 1214-1
ASerican Ornithoicgy ‘Jnion Blue-.is%ed 8 = Breeding record in a
S e Spring records.
'tncisdes Audubon’s Warbier Su = Summer records.
F = Autumr. records.
¥ = Winter records.
YL = fecords throughout year.
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Table 3.3.2.6-3.

Mammalian fauna of the High Plains of Texas and New
Mexico by habitat type.

e e

HABITAT TYPE
SANYON VESERT I JUNE MESQUITE -
o SPECIES T RIPARIAN . - SHORTGRAS RITULTURE
SOMMON NAME PECIES TYPE IPLAND { 3CRUB 1 SCRIB RAss | SHORTGRASS | AG
- I 1
1 i
Opossum “
Jpossum Dideiphis virgrnianus < X |
Shrews i { i
| .
Sesert Inraw " Not:osarex crawfordi X ' X |
! ; - —]
Bats i | .
lave Myotis “ Yyoris cei.fer x ‘
Long~.egged Myotis | M. volans x ' :
Wegtern Pipistrelie ! PipiStrei.us nesperus X N ! |
Townsend’s Bij-eared 3at “ Plecotys townsend: X | , !
PaLiid Bat ! Antrozous paii:dus x 1 . | | <
3raziiian Freataiied Bat ! radarida srasiiens:s x i : ! I ) x
813 free--alied 3at { 7. macrotrs X ' ! !
Pcrered Free-raiied 3at | . temornsacca L ¢ ~ i i '
— - . il
Armadiiios | 1‘ ! |
Armadiiio | Dasypus novemc:actus { X ' ' |
' | !
—
! 1 7 ' '
Rabb:its | l 1 '
3iack-tail Jackraboit | lepus raiifvrnicus i x < < | 3 :
Jesert lottontail !_ i 34s¥i.agus aududoni 4 X 3 , X 3 | X l . 4
Zastern Zottontaii’ v 3. floridanus I < i i ! < <
ji ul ; N 1 ;
I
Rodents ! T , 1
i I i :
Trirteen-iined lround 3quirrel \ Jpermopni.us Tridecem.;reacus ! . I < ' X
ipotted iround Squarres 3. sp1losome . 3 i X ‘ I3 1 3
Biack-zailed Prairie dog | inomus [udovic:ianus ! < i X !
Piains Pocket Jopner | jeomus bursar:us ‘ X . X X | X . 3
Jesert Pocket Sophar | . srenarius X X l .
fmilow~faced Pocker Gopher | Pappogeomys :astancps | ; 1 ! X
Silry docket Mouse { erognacnus tlavus : X ¥ i X X ‘i X i
Piains Pocker Mouse [ vescens | X ! % < |
Merriam's Pocket Mcuse 1 Merr:ami i by f < ' < :
di13p1d Porcker Mouse ' prdis , X X N A ) |
lrd's Xanzarno Aat I Dipodomys crd: X | < X
8 '\ lastor canadensis X ' X .
Pla.ns darvest vouse Pe:throdontomys montanas . X ' < . < < ' 3
destern {arvest 4ouse i A, megaiotis X | X < | £
Leer Mouse | Peromyscus manicuidtus < £ % < X L3 X
Whire-Facted “cuse b P leucnpus X x ! x
Irusn Mouse ALodoyiii X X ! « |
! i
2ock Youse Pootnfficiay X ' S : |
Nortnern rassnotier Mouse I JdrycRomys L eucogaster x X ks < X
4isgad Zotton Aac L Sigmodon vispidis ! x X
3outhern Flaina doodrat ' veoroma mi ropus | < £ '
4hite-rnroated ~ondrat Y abigu.a X X i < A
Norway Rar | wdetus nocveq: | x i : %
douse Mouse 4us Msciius : < | ; x
?atsupine Erethizon icrsatum i < i X ¢ L
- f —
Zarnivores ' ! . |
Toyores nis Lacrdns ' % P <k < % <
Swift Fox Jiipms smLoN . N X
Jray Fox: rocyan erecarisnteus i X X I X f }
Racoon Procuon .otor I X x [ I | |
Long-tailed seasel’ vusceis frenata | < X x : i
Badger: raxides “axus . | < ' < [
jported kunx SPLiogale Jrac:i.is N '
Seeiped Skunk vepriti:s mepa.tis ! < . < < : g <
Bobcat: * Fali:s rufus < X < { X ‘
!
f . T ¥ i
Hnuted Animais
1
Yuie Deer’ doco: jeus emiinus X X 4 . 3
“n,ne-vay. ERL- 2R PR 117 ] £ 1 A
?rangnoen’ Antilocapra amer::;ane PR <
!
o
REEEN
Paquilaced as a furbearer
‘Pequlated a8 & g cnr
'Pejuiated a8 & jame anim,
“inclides sninnary-nax and sand sage iunes
[P RrAst
30urTas Savis. 174, Fuindiay. =% 8L, . 5"‘27.)
TR,
— ey
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Natural Environinent

Wildlife Species (3.3.2.8.2)

Three federally protected and 12 state-protected birds occur in the area.
Randall County is a stopover point along the Canada-Aransas migratory route for
the federally protected whooping crane. One federally protected mammal -- the
black-footed ferret -- may live in prairie dog towns in the study area but is probably
extirpated. A complete list and map of endangered and threatened animal species is
provided in Table 3.3.2.8-2 and Figure 3.3.2.8-2, respectively.

Aquatic Species (3.3.2.8.3)

Protected fish occur mostly in the Pecos River near Roswell, Fort Sumner, and
Santa Rosa, in the Canadian River near the Texas border, and in Ute Creek near
Mosquero (Figure 3.3.2.8-2). Thirteen fish and two frogs which are state protected
as well as one federally protected fish (the Pecos gambusia) may occur in or near
the study area. Seven state-protected reptiles are present.

Wilderness and Significant Natural Areas (3.3.2.9)
Wilderness (3.3.2.9.1)

USFWS-managed Salt Creek Wilderness within the Bitter Lakes National
Wildlife Refuge, New Mexico, has been designated a wilderness area by Congress.
Potential wilderness areas within the proposed siting region include Sabinosa and
Mescalero Sands (Figure 3.3.2.9-1), both of which are designated wilderness study

areas.

Significant Natural Areas (3.3.2.9.2)

Significant natural areas within or near the area are the National Grasslands,
six national wildlife refuges, two national monuments, 14 natural landmarks and two
national grassland leased in blocks for rangeland (Figure 3.3.2.9-1).

3-280




—_—
PENE ¢ Y i
RN J'o,.,_' e
\ reek LAHWA
I 7" T S—
. . '/"'l;,. w\
Peren -

4,
Red lake 1Ng

\ take Kua
o Trec {ahe

' rw Mlavca
Lo Cucre lake .
Lo o },;‘ ] (-‘4_
N A g <
N Mere &, ) ~
oke pord \_ 7 $ 5 ~ 3 , . busy,
' e ON: - { | Y o,
Lokr hohet 2 § * ’ 2 |
8 ., s

* Staree Foke

§§' K) i
< \ f
4

) N L,
Vo Mo Siecer fake = \ N4 t
~ 7 \ '
" Lay .
\~‘9L/n,{“ ’;f\' |

. ¢

L [48 A
/4, 14
N (ullt nas . ﬂ:/,, e
laoke L’ " _‘f ™. J.rf‘ N
. Lte Reservour
. g S
- - e -

- \‘«ﬂ

Creek Vp “ . she
Conyg ,,,‘ (@ (Y

3 Creeh
] c”,,/ . “t
; 8 =
‘zu - e e
ners 2
\ . :
*
: 1 Mt d ake ’/""”""' %
l e . R fake /.
b o tarcw lohe o L - ,: ek ‘4,
~ - - 'lrv'ﬂ ”'“"'g '
9 - - [ e b - — T e — — ——
S

L
.-
Alamoyurd. krwn::r“
.
- —— . !

Tiwrre Blonca [ ake

1
Malt teke ' i
. T s . Lo Lewsston Lake Sale Loke ' |
Arrvn dele ""la + ’ A . ] ' f
— Aoy, “ 4""'»2. B R Lutle Salt 1.ake m;’;‘k‘”"“ { I'I"" Paul « 1 oke '
:\‘i l['[n"(-ml\elll?ﬁ % Fower Pant s Lake l‘
3 tpper T RS @ ok e !
. chinte Lahe § 0, [
! : Wit ok Ao gee
: R i
, ! athver ake
. k 3 2 sher Lakr
1
| glx
S 2l

Briter L ahe 4

- E Buffale .\pr;ng\ Lake
RN (: & N l»
Ko, 7 o S
o, (Hondes Kesenvine \*Q r Rengerlobey } - - - --- - " ““““““““““ e
o, \ q \
e ol 1 ! | ; !
, <l : ; Rich Lakey Mond
wo Rivers Reseryenr 1 ! ‘ 3
- ' ? ! Tehohe Leke
| I '
)
¥ | | . .
N ) 1]
)? : | |
- ' i 1
; | | |
e - - ek o S 5 P y————
' : :
i i A i

Figure 3.3.2.7-1. Water bodid
study area

Tt vl
b

L




.

Yrey g
"o
-
N
&
.. V\ -
et \ foke Rus
RBilanie
\‘I
«
) ‘\o“
B gy, | ol
7
N K 0010, s .
v S I
. B, \ “tware, (reek
RNV ray,
N fork R %
N r,"
N
Creck -
et - Jake Gt de L.
i < . ot
et A X S ke B h
L 2
L/
- Hutral, 4-4 \ .
. 1ake , |
. . e ) Ly
. R .
ecrro Ha % ] , J
. U
T L [
I r
‘., tuke
' Childress
%,
o .
- ‘.
! w ek
1 o
o
,
T8 ppree Pand s Hoke . e e———
ﬂ“"- Leower Parl s Lahe i o
T Hemer Lo oy g gae ‘ || sann —
ohe . | A —
S Lomer . s AN
winse doke Fittwwm toke ]
e [ i
hver Labe

)
Tahohe Lake

4 mmmmm e m e m =
Richr l.aAr‘ Mound
he
'
1
'
'
|
'
t 1
|
. . e —— - P

Figure 3.3.2.7-1.

Water bodies and major cr
study area.

2586-€-1

eeks in the Texas/New Mexico




Table 3.3.2.7-1.

Fishes of the Texas/New
Mexico study area.

f RAINAGE
SPELILE AMY COMMON  HAME STATUZ oy T 2 v
R i T . | B
Lepiscosteus spatu.a a.liuator uar ‘ B ) X :
L. USSseus ’ longnose gar z ! P
Dorosoma cepedianur ‘ qizzard shac ' ‘\ ¥ , % % ’
t EFsox lucsius ;. northerr. [ilke | < L § P
! wiodor a.oscides $ goideve ! [ s {
! AStuanar mexiiranus Mexicar tetre ‘ LR 3 1% “
1 Jul.eptus esongatus i blue sucxer > ! ¥
| icciarus buba.us i smalimoutr buffalc ' Yoo v
; cuorinel.us » roemouty ruffalc ) b3
' river riacr puffalc i N : ¥
! arpoides cargi’ . river carusucker | - . » ' ¥ ¥ |
atostomus COmmErson: | wnite sucxer ! LR I % i
JErinus cargic \ carg ] ) ‘ 5 1 ¥ ¥ |
G.id higrescens \  Hlo Grande Chur P ¥
Chrosomus erwthrogaster { redpelly dace i t ¥ !
Semctiius AtromacuJdtus creex chur ; X x H
tneracotius mirabilis SUCKEYmOULL. MInNow \ ¥ l
i liondé epl1Scops | roundnose { X | |
hybcpsis Jracil: I flathead chw ‘ » ¥ {
h. aestlvalis i speciled chur i ¥ x »
Hebognatnus p.acita rlains minnow b3 ¥ ¥
k. nuchralis l silvery minnow ] ‘ %
Fimeph&ius vicl.as { bullhead minnow ! < [
F. prome.as fathead minnow 0 z 'l X ¥
Campostoms ANOMa.uS soneroller | [ ¥
larassius auratus qoldfish [ H b3 ¥
Notropls lamaranus k1o Grande shiner I 1 b4
N. iutrensis red shiner | c b3 > b
N. stramineus sand shiner | C l X ¥ .
N. girard. Arkansas River shiner i X X
A. rercobromys plains shiner | X
I &, oxurnunchus sharpnose shiner i b
' A shumard: silverband shiner | ¥
1 N, btaennius river shiner b X
A. potter: chuk shiner X X
N. puccula smalleye shiner ! X
M. venustus piacxtail shiner c | b4
N. vosucelius i mimic shiner ’ Y
A. buchanarn: [ anost skiner ; X
Notemigonus Chruso.ieucas ‘I golder. shiner c ‘ X X
Iota.urus punctatus channel catfish ! s.C , X X X
I. furcatus vlue catfish | s.< ‘l % X %
I. me.as black bullhead - jox b »
. nata.is yellow bullhead s.C X X X
I. lupis { headwater catfish ’ (Y
Noturus qyrinus . tadpole madtom ' X
Fyiodictis olivar.is ! flathead catfish . X X ¥
| Angu:llia rostrata i americarn eel ! by .
i Funduius kansae . rlains killifish L 4 ¥
. F. zebrinus r‘ southwestern killifish | X l
Lucania parva | rainwater killifish ' x|
Cyprinodor rubrofjuviatiiis | Red Kiver pupfish (I b3
© . sE- | pecos pupfish ! X
i Gambusia affinis mosquitofish % l X
G. nobilis Pecos gambusia X
Morone chrysops white bass “ jo! [ ‘ X
Micropterus salmoides , largemouth bass < ‘ '
! M. punctulatus ,  spotted bass ! < ¥ \ ! X
l‘ Lepomis gulosus warmouth ) < X ¥
. L. auritus yellowbelly sunfish f ¢ i I X
| L. cyanellus greer sunfish | 3 ‘ % X
i L. punctatus spotted sunflish ' .
L. microlophus redear sunfish s X X ¥
L. macrochirus bluegill € X X X
L. humiiis orange-spotted sunfish K X X
L. megalotis longear sunfish S X Y X
Pomox:$ annularis white crappie 5 X X
P. nigromaculatus black crappie S X
Perca flavescans yellow perch < X
Etheostoma lepidum greenthroat darter X
E. spectabile orangethroat darter X
Stizostedion vitreum walleye X
Fercine caprodes logperch X X
Percina macrolepida bigscale logperch X
Apiodinotus grunniens freshwater drum s.C X X
“oxostoms congestum gray redhorse X X
N. bairdi Red River shiner X
1199 A
P = Pecos
¢ = Tanadian and Arkansas
F » Red
S = Sport;, C = Commercial 3-283
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Table 3.3.2.8-2,

Endangered and threatened fish and wildlife

in the Texas/New Mexico High Plains area, .
(Page 1 of 2).

1
FECERAL TTXAS NEw STATUS HAEITET
MEXIC? -
1
MAMMALS
Black-footed Ferret
(Musteia nigripes E £ E Residern: Fra.irie Loc Towns
i BIRDS
| Zlivaceous ormorant
‘Fhalacrocorax ol:ivaceus T Occasional’ Lakes, Reservnire
“ittle Bliue heror
(Fiorida caerviea T Occasional Breeder Fiver Marshes
Mississippi Kite
vIctinia MiSSISSippiensis: T Gccasional breeder Fipariar. Woods
Black Hawk |
iButeoga.ius anthracinus
antnracinius: E Casual Riparian Woods
Zone-taiied Hawk
fHutec albonotatus T T Occasional Breeder lanyorns
Balc Eagle
Haliaeetus .evcocepnalus E E E Casua!l b Fiver Valleys
asprey |
Fandior hnaliaetus caro.inensis; T T (ccasional Breeder | river Valleys
f
hmericar. Ferecrine Faicor ?
tFaicc pe.egrinus anatum E E E Casual ! ALl habitats
whoogrinc Crane I
! (Grus americana £ E T Casual* 5 River Valleys and Marsnhes
!
! Interior Least Terr
1 . -~ ’ -
i ‘Sterna aibifrons atha.assos: E T Occasional Breeder = Fiver Valleys
; :
; krd-neaded Woodpecker X
. ‘Melanerpes ervthrocephalus Caurinus T Occasional Breeder ’ Riparian Woods
Wnite-faced Ibis
Fiegadis chihi; T Casual River Valleys !
Bell's Virec
Virec bell:, T Occasional Breeder Kipariar. 3hrubs, Woodg
Baircd's Sparrow
(Ammodramus baird: T Winter Kesident Srasslands
! Mclowr's lLongspur
| (Ca.car.us mccowr; T Casual Shortarass
REPTILES .
Central Flains Milx Snake '
{Lampropeitis triangulum
gentilis; T Resident Grassland
Pecos westerrn Fibbon Snake
[ {Thamnophis proximus diabolicus) T Resident Edges of Ponds, Streams
’ Texar Horned Lizard
{Phrynosoma cornutum; T Resident In Oper. Terrain
1 Sanddune Sagebrushr Lizard ;
] (Sceloporus graciosus arenicolus) T Resident Active Sand Dunes .
Texas Slider :
{Chrysemys concinna texana) T Resident Rivers, Ponds ‘
Spany Softshell Turtle |
(Trionyx spiniferus hartwegi, T Resident Rivers., Reservo.irs {
Smooth Softshell Turtle
(Trionyx muticus) Resident Rivers, Reservoirs
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Table 3.3.2.8-2.

Endangered and threatened fish and wildlife
in the Texas/New Mexico High Plains area,

(Page 2 of 2).

w
3]
i

-
”
m

HAEITAT

AMFHIBIANS

fasterr bacxing Froc
Fe.astophrune augusc:

FLl3HES
American Fbel
‘AngLilia rostrata

=lue Sucker
«Jellertus eiongatus

sray kednorse
MexStoma congestum

Mexicar Tetra
iAstyanax mexicandss
Roundnose Minnow
-Civnda epascora
-anadiar. Speckiec Dace
‘NuUDbCpELS aestivalis
Arkar.sas Fiver Shiner
hOTror.s cirard:

rpand Sniner
tropls shumara.

Turkermoutr. Minnow
Fnenacoblus mirab..:is
recus Pupfier
{urrinodor. s
Fa.nwater Kiilif:sry
lLucarie parva
Lreenthroat Darcter
Etheostoma sepidum
Eiascaie Logperc:.
Fercina macroiepida
Fecc: Lamopusia
‘wampusia nokilis

.satrrans

rd's Tricket Froe
crepitans planchard:

tefranemus

NEW
FEDERAL TEXAS MEXICC STATUS
+—
by kesident
T Resident
E Resdent
T E Resident
E Kesident
T Resident
T Resident
T kesident
E Resident
]
1' E Resident
}l T Resident
|
i T kesident
I
i
l T Resident
!
i T Resident
i
|
T kesident
E E Resident

Limestone Regaions

Pond, Stream Edges

Rivers, Streams

Larqge Rivers

Fivers, laroe Streamst

All Water Bodies

Creeks, Springs

Rivers (Below Ute Dam

Rivers, Streams

Larqge Kivers

Streams witr rave. bottoms

Springs, Sinks, Fonds

Swamps t

Veaetated Spranac

small Lakes, Rocky S1lt Bottorms

Sinkholes, Springs
{Known from £ localities’

P = kndangered

¢ Tnreatened

‘breede wese ¢f study ares.

‘Winters citside of area.

b

v extirpated.
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Human Environment

HUMAN ENVIRONMENT (3.3.3)

The designated Texas/New Mexico region of influence (ROI) is shown in Figure
3.3.3-1. It includes the Texas counties of Bailey, Castro, Cochran, Dallam, Deaf
Smith, Hale, Hartley, Hockley, Lamb, Lubbock, Moore, Oldham, Parmer, Potter,
Randall, Sherman, and Swisher, and the New Mexico counties of Chaves, Curry, De
Baca, Harding, Quay, Roosevelt, and Union. Geographic areas analyzed other than
the ROI include areas of analysis (AOA) and potential base site locations. Attri-
butes which cannot be logically evaluated at the county level (e.g., air quality) are
explicitly defined when baseline data are presented. Potential base sites are located
in the vicinity of Clovis, New Mexico, and Dalhart, Texas.

Employment (3.3.3.1)

During the past decade, employment rates in both Texas and New Mexico have
been above the national average. Most of the unemployment in both states has been
in the large metropolitan areas. In the Panhandle and South Plains regions of Texas,
the unemployment rate has been below both the state and national averages. This is
also the case in Curry County, New Mexico. This favorable employment condition is
expected to continue as both states anticipate growth of local markets as a result of
population influxes.

Texas

The state of Texas possesses the following economic characteristics:

o A growth rate more than twice that of the United States as a whole
o A predominantly metropolitan and young population
o An economy that is well distributed across diverse economic sectors,

with greatest emphasis in manufacturing and trade
o A low level of unemployment

Tables 3.3.3.1-1 and 3.3.3.1-2 highlight detailed employment characteristics
of the Texas ROI. The former table indicates the relative dependence of the
region's economy on four sectors--government, comprising 17 percent of total
employment in [976; services, with 15 percent; agriculture, with 11 percent; and
manufacturing, the source of [0 percent of 1976 regional employment. The
government and services 1976 employment shares in the region were slightly below
those for the state and nation, while the agricultural employment share was more
than double the corresponding shares for Texas and the U.S. The region's
manufacturing employment share was two-thirds that of the state and only one-half
that of the nation. Table 3.3.3.1-2 presents nine year employment growth figures
and indicates that the Texas ROI has grown at a pace just slightly faster than the
nation although the state of Texas has grown at almost double the national rate over
the 1967-1976 period. All of the industries experienced growth rates above 2.6
percent per year except the agriculture and government sectors where employment
declined in both sectors by 0.6 percent per year between 1967 and 1976.

Figure 3.3.3.1-1 presents historic and projected baseline labor force in the

Texas ROl from 1974 to 1994. It shows a sharp increase in the amount of
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Human Environment

employable workers from 1974 to 1980, then projects a short decline from 1981 tr,
1982 and then steady increase through 1994. Figure 3.3.3.1-2 presents the histo:ic
and projected rate of unemployment from 1974-1994 in the 17-county ROI. The
unemployment rate has remained very close to four percent over the past six years,
and is projected to remain at this level through 1994,

New Mexico

In the last half of the 1970s, the economy, population, and employment of New
Mexico expanded. But by [980, inflation had moderated the significant economic
tmprovement of the past few years. Population growth was running at a 1.5 pcrcent
annual rate of increase in 1977. Development of the state's energy resources and
the attractiveness of sunbelt living have been prime influences in this expansion.

Tables 3.3.3.1-3 and 3.3.3.1-4 highlight detailed employment characteristics
of the New Mexico ROI. Tables 3.3.3.1-3 indicates the relative dependence of the
region's economy on three sectors--government, comprising 28 percent of total
employment in 1977: agriculture, with 13 percent; and services, the source of 12
percent of 1977 regional employment. The ROl government sector employment
share is 50 percent greater than that of the nation. The agricultural employment
share is three times that of the nation.

Manufacturing and services traditionally dominate a well-balanced economic
base; however, In the New Mexico ROI, manufacturing is only one-third, and
services oniy two-thirds that of the corresponding national employment shares.

Table 3.3.3.1-4 presents [0-year employment growth figures and indicates that
the New Mexico ROl has grown very little relative to the state as a whole.
Employment has increased by only 1.6 percent per year between 1967 and 1977 in
the region, but increased by 3.3 percent per year statewide. Government sector
employment increased by 3,151 jobs, greater than the total of all the other sectoral
employment increases combined; however, its average annual growth rate was still
less than both the state und national figures. Both mining and agriculture
experienced employment declines over the 1967-1977 period in the New Mexico ROI.

Figure 3.3.3.1-3 presents historic and projected baseline labor force in the
New Mexico ROl from 1970-1994. 1t shows a sharp increase in the amount of
employable workers from 1970 to 1980 and projects a slight increase from [982 to
1994, Figure 3.3.3.1-4 presents historic and projected annual rates of unemploy-
ment from 1970 to 1994 in the seven-county ROI. The unemployment rate has
decreased slightly over the last decade from around six percent to 4.5 percent, and
15 projected to remain at this level form 1982 to 1994.

Income and Earnings (3.3.3.2)

Income and earnings trends in Texas indicated growth in all economic sectors
during the [970s. Nearly all sectors approached or exceeded a doubling of income
hbetween 1970 and 1975. The Texas study area also showed gains in all sectors with
the exception of agriculture, which declined in the South Plains Region.

In New Mexico, only agriculture registered a decline in earnings during the

1970s. However, unlike Texas, manufacturing showed only modest increases, while
mining ranked as the fastest growing economic sector. Because of the state's
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Figure 3.3.3.1-2, Historic and projected baseline rate of

unemployment in Texas 17-county region.
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Figure 3.3.3.1-3. Historic and projected baseline labor force
in New Mexico 7-county region.
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energy resources, mining i1s expected to outpace all other activities in the early
1980s.

Both Texas and New Mexico have revenue structures that reflect a well-
balance framework. Sales tax revenues constitute the principal source, accounting
for one-fourth of the total in each state. Total revenues have grown at an average
annual rate of 13.8 percent in Texas and 8.4 percent in New Mexico. The largest
expenditure for both states was for education, which accounted for about half of the
total. In both states social services were the second largest expenditure.

Texas

Total earnings have exhibited little growth over the 1968-1978 period in the
Texas ROI. Table 3.3.3.2-1 highlights the Texas ROl earnings by major industriaf
sector relative to individual counties in the ROI, the state of Texas, and the U.S.
These figures have been adjusted to 1978 dollars to account for inflation. It
indicates that the region's 1978 total earnings of $2,916.3 million were only about
four percent of the state total. Further, the region's annual earnings growth was
less than one-half that for Texas as a whole over the 1968-1978 period. Disaggre-
gating earnings by industry, however, shows that earnings growth in several sectors
were relatively large-- manufacturing posted an 8.9 percent average annual growth
rate, while construciton, mining, and services had average annual gains of 6.2, 6.9,
and 4.5 percent, respectively. Government had a relatively small average annual
growth rate of 0.7 percent per year while agricultural earnings decreased by $412.2
million between 1968 and 1978 at an average annual decline of 11.7 percent.

Table 3.3.3.2-2 highlights per capita income and earnings shares by major
industry in the Texas ROI. The regions 1978 per capita income of $7,460 was
roughly 95 percent that of both Texas and the national figure. By industrial source,
manufacturing, services, and government contributed 14, 15, and 16 percent of 1978
earnings in the Texas ROI, respectively. The manufacturing sector earnings share
for the region was well below that of the state and nation. Both services and
government sectors kept pace with state earnings shares but were slightly lower
than the national figures in those industries.

New Mexico

Total earnings in the New Mexico ROI have also exhibited little growth over
the 1968-1978 period. Table 3.3.3.2-3 highlights the New Mexico ROl earnings by
major industrial sector relative to individual counties in the ROI, the state of New
Mexico, and the U.S. These figures are in 1978 dollars. It indicates that the region's
1978 earnings growth was less than one-half that for New Mexico over the 1968-
1978 period. Disaggregating earnings by industry, however, shows that earnings
growth in several industrial sectors were relatively large--manufacturing, construc-
tion, mining, and services experienced average annual growth rates of 6.4, 5.4, 3.8,
and 3.2 percent, respectively. The government sector increased by 2.1 percent
annually and had 1978 earnings totalling more than manufacturing, construction,
mining, and services combined. Agricultural earnings dropped by 2.2 percent
annually between 1968 and 1978 from $123.0 million to $98.6 million.

Table 3.3.3.2-4 highlights per capita income and earnings shares by major
industry in the New Mexico ROI. The region's 1978 per capita income of $6,443 was
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Figure 3.3.3.1-4. Historic and projected baseline rate of

unemployment in New Mexico 7-county region.
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Table 3.3.3.2-3.

Earnings by economic sector, New Mexico

counties, 1968-1978 (in thousands of
1978 dollars). (Page 2 of 2)
CONSTRUCTION MANUFACTURING
COUNTY ,
1968 AJ 1978 ) 1968 1978 s
Chaves 8,254 13,650 | 5.2 11,846 25,124 | 7.8
Curry 6,504 9,597 | 4.0 7,905 12,105 | 4.4 :
De Baca 366 6751 6.3 105 153 | 5.5*
Harding 260 101 | -8.2" 491 976 10.3" |
Quay 1,292 E 4,015 112.0 | 724 1,390 | 6.7
Roosevelt 1.742 1,888 | 0.8 | 1,916 2,530 ' 2.8 |
Union 696 | 2,346 | 12.9 | 205 432 | 9.8"
New Mexico ROI 19,0948 32,272 | 5.4 23,0165 42,710 | 6.4
Total State 264,064 517,492 | 7.0 ! 237,330 430,710 | 6.1
United States | 62.388,750 | 79,872,000 [ 2.5 [303,099,380 345,771,000 | 1.3
3817-2
(v SERVICES GOVERNMENT
i COUNTY
' 1968 1978 a 1968 1978 3
{
I Chaves 21,660 29 443 | 3.1 26,754 38,703 | 3.8
! Curry 14,044 22,317 | 4.7 71,128 78,939 | 1.0
; De Baca 699 751 0.7 1,558 1,897 | 2.0
| Harding 117 132 1.3% 1,144 1,475 | 2.6
( Quay 4,142 4,599 | 1.1 9,032 10,316 { 1.3
| Roosevelt 3,769 4,492 | 1.9 13,886 21,474 | 4.5
! Union 1,862 1,905 0.2 3.919 4,446 1.3
j New Mexico ROl 46,2906 63,639 3.2 127,421 157.250 | 2.1
-
Total State 687,840 1,012,124 3.9 1,242,111 1,652,096 | 2.9
United States 153,226,880 | 221,951,000 | 3.8 | 174,725,630 | 216,896,000 | 2.2
3817-2

-

!t = Average annual growth rate.

2(D; = Not shown to avoid disclosure of confidential information.

‘(L) = Less than 10 wage and salary jobs.

“Rate in doubt because of large number of data points withheld by disclosure rules.
'— = Undefined.

fEstimate.

Source:

BEA, July 1980.
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Human Environment

98 percent that of New Mexico's, but only 82 percent of 1J.S. per capita income. By
industrial source, government, agriculture, and services contributed 27, 17, and 11
percent of 1978 earnings in the New Mexico ROI, respectively. The share of total
employment in manufacturing for the region and state was only seven percent, well
below one-third that of the national earnings share.

Public Finance (3.3.3.3)

Sales tax revenues constitute the principal revenue source in both states.
Total revenues have grown at average annual rates of 8.6 percent in Texas over the
1977-1979 period, and 8.4 percent in New Mexico over the 1975-1977 period {(Annual
Report of the Comptroller, 1979 (Texas); New Mexico Statistical Abstract, 1978).

Population and Communities (3.3.3.4)

Table 3.3.3.4-1, shows population growth rates of 18 and 13 percent for Texas
and New Mexico, respectively, for the decade between 1965 and 1975, Both have
been among the 12 fastest growing states in the nation since 1970, primarily as a
result of in-migration.

Texas experienced a population growth of 10.9 percent between (970 and 1975,
or 2 percent annually, well above the national average, and attributable to the large
amount of in-migration. [In contrast to the national trend, population growth in
Texas, until recently, has occurred primarily in cities and metropolitan areas, rather
than in small towns or rural areas. The state's population is projected to increase
from an estimated [3.4 million in 1980 to 18.3 million by the year 2000.

In contrast to Texas, New Mexico experienced net out-migration during the
1960s, resulting in a growth rate of less than | percent annually. This trend has
been reversed since 1970 and net in-migration, combined with the highest birth rate
in the western United States, is expected to contribute to a high rate of growth in
the future. Net in-migration to the Albuquerque metropolitan area has counter-
balanced out-migration from rural areas in the past, although recent data suggest
that some rural counties are now experiencing net in-migration. New Mexico's total
population is projected to exceed [.5 million by 1990.

Transportation (3.3.3.5)
Roads (3.3.3.5.1)

The principal routes are (J.S, 82 and 180 {(east-west) and U.S. 87, 285, and 385
and Interstate 22 (north-south). Figure 3.3.3.5-1 shows the principal federal and
state highways. Also shown is the annual average daily traffic for 1975. Numerous
county roads cross the area, connecting the cities and communities. Those with
populations over 1,000 are circled in Figure 3.3.3.5-1.

There are few topographic features that influence alignment or grades. Most
of the roadways are two-lane facilities, but the interstate route and some of the
federal and state routes are four lanes and all are adequate. Roads are generally of
good quality, with few capacity restrictions.

Load-carrying limits in New Mexico are the same for interstates, 1I.S.
highways, and state routes. These limits are 24,000 1b for a single-axle truck, and
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Table 3.2.3.4-1. Population and employment in Texas/New
Mexico by year 1965-1975.
TEXAS NEW MEXICO
YEAR EMPLOYMENT f' POPULATION EMPLOYMENT POPULATION
1965 10,378,000 1,012,000
1966 10,492,000 1,007,000
1967 4,419,612 10,599,000 358,436 1,000,000
1968 4,566,630 | 10,819,000 362,128 994,000
1969 4,748,531 E 11,045,000 374,439 1,011,000
1970 4,777,239 f 11,236,000 376,007 1,023,000
1971 4,831,192 11,416,000 393,254 1,053,000
1972 4,963,583 11,603,400 412,503 1,076,300
1973 5,215,356 11,828,438 428,641 1,099,253
1974 5,403,836 12,017,132 440,327 1,119,049
1975 5,491,228 12,236,233 445,012 1,146,744
2163-1
Source: U.S. Department of Commerce, Bureau of Economic Analysis.
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42,000 Ib for a tandem. Weights for multiple-axle vehicles are based on vehicle size
and axle spacing. Vehicles with more than six axles are discouraged because of
deteriorated road conditions and potential road damage. Width, height, and length
legal limits are 10 ft, 13 ft 6 in., and 65 ft, respectively.

In Texas, load-carrying limits vary with the type of road and there is regional
variation depending on road conditions. In general, on U.S. highways and interstates
the weight for a single axle is 13,000 |lb. For each additional axle, the maximum
weight/axle with a permit is 22,500 lb. On state routes, the maximum with a permit
is 18,500 1b per axle. Limitations on width also depend on the route. The interstate
limit is 14 ft, and right-hand lane travel only is permitted, no passing. Widths up to
28 ft can be permitted on state roads and U.S. highways, but clearance must be
received from all districts, and escorts are required in front and behind the vehicle.

Railroads (3.3.3.5.2)

The Chicago, Rock Island, and Pacific Railroad runs west to east via Vaughn,
New Mexico, and Amaritlo, Texas. From Tucumcari, New Mexico, another branch
runs northeasterly through Dalhart to Oklahoma. At Dalhart a branch runs easterly
though Etter and Morse Junction.

The Atchison, Topeka, and Santa Fe Railroad services Vaughn, Clovis, and
Dalhart, Amarillo, and other cities.

The Colorado and Southern Railroad runs southeasterly through the northeast
tip of New Mexico and into Texas to Dalhart, where it intersects the Chicago, Rock
Island, and Pacific Ralroad. It then continues southeasterly to Amarillo.

Air Traffic (3.3.3.5.3)

Airline service is provided by the commercial airports at Clovis and Roswell,
New Mexico, and Lubbock, and Amarillo, Texas.

Energy (3.3.3.6)

Fuel Supply

Within the Texas/New Mexico region, there are numerous natural gas, crude
oil, and product oil pipelines. A map of the existing and proposed pipelines produced
from information supplied by the energy companiss and the federal agencies is
presented in Figure 3.3.3.6-1. Projected fuel consumptions for the area are
presented in Table 3.3.3.6-1.

Electric Power Supply

The Texas/New Mexico study area is serviced by Region 22 of the Southwest
Power Pool (SWPP). Projected peak demands without M-X and resources are
presented for winter and summer conditions in Figures 3.3.3.6-2 and 3.3.3.6-3,
respectively. At present the majority of electric power is produced by burning

natural gas. Much of the projected increase in capacity will be generated with coal-
fired facilities.
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Table 3.3.3.6-1. Fuel consumption projections.

TEXAS NEW MEXICC
FUEL
1978 1985 199¢ 1978 198¢ 199¢C
Total Petrcieur 448,52¢ 39€,15¢C 4c3,03C 42,910 34,97¢ 35,400

(107 BBLS:

Natural Gas (Dry!
(1t 2y

4,211,43¢C 4,000,860 4,169,320 213,70C 203.01¢ 211,56¢

Totai Fuel 01l (Dist.:

e - e e .

A e B AR AP e Wy, ¢ g T

s Bpie) £,17¢0 €5,420 £9,900 9,63 7,760 8,29¢
Diesel Fuel (Dist.! 28,237 20C,33¢C 21,73¢C 3,57¢C 2,88C 2,07¢C
{10° BBLS)
Heating Fuel [(Dist.’ 1¢,08¢C &,12¢C B,68C 520 420 45¢C
(177 BBLS
cms
??f?‘;gfc 71, 99C 1€9,27C 166,990 18,92¢ 18,920 15, 08¢

¢ LS
vet Fuel 28, 54¢ 28,54¢ 31,130 2,790 2,790 3,050
{(10% BBLS)

3310
Barrel = 47 Gallons
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Human Environment

A map of the existing and proposed transmission lines is shown in Figure
3.3.3.6-4

Land Ownership (3.3.3.7)

Federal Land, Texas/New Mexico

The location of federal land is shown in Figure 3.3.3.7-1. Table 3.3.3.7-1
shows the amount of federal and BLM-administered land. The National Park Service
administers lands of historic, cultural, or scenjc and recreational values. The major
National Park Service holding is the Lake Meredith National Recreational Area.
The Kiowa and Rita Blanca National Grasslands are administered by the U.S. Forest
Service. The Buffalo Lake National Wildlife Reserve is another large federal land
parcel managed by the U.S. Fish and Wildlife Service.

Private Land, Texas/New Mexico

Most of the land in the study area is privateiy owned. Chaves County is the
only New Mexico county with less than 50 percent privately owned land. Most of
BLM-administered land is located in the western part of the county. The other
counties are about 72 percent privately owned. Texas counties are almost totally
privately owned. Figure 3.3.3.7-2 shows the location of private land. Table
3.3.3.7-1 shows the number of acres of private land and the percentage of the total
land in each county.

State Land, Texas/New Mexico

In Texas the only state lands are those that have been acquired from private
owners. In New Mexico, lands were conveyed to the state by the federal
government as a condition of statehood. Figure 3.3.3.7-3 shows that at least two
sections in every township are owned by the state. Table 3.3.3.7-1 shows the
amount and percentage of state land by county.

Land Use (3.3.3.8)

Agricultural land uses are croplands and grazing lands. Many of the cropland
areas have irrigation systems that have increased productivity. Table 3.3.3.8-1
indicates the number of farms, total farmland acreage, and the percentage of total
farmland. Farming trends from 1950-1974 are shown in Table 3.3.3.8-2. Since 1950,
harvested areas in New Mexico have fallen 50 percent, and in Texas 30 percent, due
to water costs and other reasons.

Cropland productivity in the High Plains region of Texas is high. This
productivity zone, attributed to the Ogallala aquifer, extends west into portions of
eastern New Mexico. Approximately 28 percent of area is irrigated cropland.
About 60 percent is rangeland and the remainder nonirrigated farmland.

Table 3.3.3.8-3 shows the amount of cropland, harvested cropfand, and pasture
land for the study area counties. As noted in the table, the proportion of the state's
total cropland is significantly higher in New Mexico (61.2 percent) than in Texas
(13.4 percent). Table 3.3.3.8-4 provides data on the value of the agricultural
products sold in the study area counties.

3-320

Y



!

Al

X

p— - =y .A\allq wﬂq
........... ! : agw:
1 H (R b 98!
Y ¥ i ' - i
- v | H N } ". f v £ -I-
. : ] L. o | ] ,
' ” \ I F— .. | :
' i B ._ ._ |
H ' | t " _ __ |
| _—_— b | | _. 1 4
| .1 ............ .. " i \ i H
L} 1 i - -— “ -
' ' s . . | |
" L] . " " “ lllllllll L _-
_ _ | m m T L "
L} L) u H _ “ IIIII .II -— “
' ) i H ] _. | : | .
v i H H H ¢ i : - |
| . " | L i L | |
. ' H oo ' “. _. , |
" | e [ ?/ ﬂ , : } _“ i ".
e . - |
| S t ~ | | | |
\ b i 0 = 1o | m ﬂ
| . i .t . i ) . .. R
. : . . 4 L i L | .
. | ~ R SN . “ M .
’ 1 . i i i - ; —
) ' ‘- . . ~ m . ] ”. | .. i
. 4 B T8 nuvm 1 i ~ p
| .. - B S e atnasind A . w. ﬂ
|||||||||||| A - 1
“ . , 3 . \ ] ;
: Cmemoemcmmcmmrmnene i Snchuniebd |
lllllllllllllll 3 O - o
| .r. ) r j N Fia - bl 4 e
. , . i
” - e 1] . 2
| | | =
. . -
. . H . aabysd + ra
. | . , . —
{
. ] . i e - J
: H - I Pt ———
! ]
_ | : E . ).
L} " m
. ;
| -" svxi,
| .- . \ e Lt ] -
. H
. “ | -
“ ,|Il.l.l.l,>.l | .
1 e m ; Y . | i
,. . - -ed 4 .
' ; ; -
| ; i3 -
i . | . ‘
| " < i i i
“ H H : |
| | T
| H
" . IR P
{ | |
{ . v
| i
m n 4 1 .
i f 1 - e .
" 2 [ :
| - _ l\lll—ll.lll.‘lllll‘ .
m g & __ } :
L - N e PSR | i
H - . |
i P , |
{ P , |
4 P , |
[} . / |
- : / ”.
_ N -
H _ |
| ; 3
. | .
! | , .
| - - !
i | i # , .
L] " g | ) |
L} m ] Ilm .
1]
i “ “ |
i ” | | | |
: o | |
: Lo | ﬁ
| | e
i m | | | ,-
. : " | “
V m | | %
| ! | [ 8
) : |
1] “ .\
H 1
; H
1 |
: i .
L] “ .
. —_
]

; xas/New Me
3 s in Texa
ting and proposed transmission lin
Existin €

Figure 3.3.3.6-4,




1
P
i
i 3
: 2
[ R
i a
[
H ae
31
‘ aZ
s ° o 1
{ Tz
. : S0
; 1|‘® mn i
3 H ]
................. H c3:!
z -
. m E s
s o &
B "
3 ]
/ °
o Py N K B
B S - i
. 1”3 s .
, N i
N L} -
,_ . R .
: : i . N s os :
' f R 3
: : : i
: ; : k|
: ; . _ s e ™
. ' : W ..M LN .
) \ : ]
X ' i ’
: . g -
: " . i : ?
: : i — s
1 ' H , R .
‘ . v . -
. " " “ S b . .
: 1 ¥ T e——
' fi . -
[] 314
llllllllllll - b
oo T TSI P SO :
: b L S r— - PSR A .. N
" . " OB e @ !
. ' Lk PR S H H .
i ! . ! . H !
] H T i ¥
; H i .
1 H {
] H -
oo i ’ *
: 1 {
i ; i ! _ {
I3 ] M
b

1d proposed transmission lines in Texas/New Mexico region.



Ut

ThuIpunod 03 wup yop1 lenbe Jou Aew se30} Jusolod  FLON

wib N 170l EMY 744 8°s €70t ‘1 (2 Lo1v9°1 90€ 2z sTejoL eaay Apnys
beL [4TEA 1°81 (SR (17 [ZVSIS 570 vz L7 8% 137 24 uotuy
Tty (X4 ! e vl vo9T vz [ 13 4191 3IToAa500)
vy toy 'l [ Loeee vo Ca 8V ' syl Aen()
L Lt Z'se 0 ekt 970 LL Z°y $TuL 89t ‘1 buypaey
[y usl f 1791 CMY X4 vs s l8 (O] 8 vb PIS1 eoeg oQ
BCr Vey 73 L°0Y vo vu vy 6°¢ 668 A1)
PR 4 Jre C u°Bl Y9 EOL Lot 6 461’1 PRNd4 3 [IRCTTAN | 106 ‘¢ SIARYD
VOTIXoW MIN
¥ oo e - — —_ — 10 90 €Ls 2oys 1AS
[ LYY — —_ — — vl 2L S8 T1epued
[EAVIR} Oy — — - —_ —_— — €194 Jowieqd
0ol Ibe, — - - — - — 96 weypto
B HE LYY - — - — - - 28y 2300H
voul [ — — - — - — 283 quel
voul EM — — — — — - 946 AaraieH
0001 ) - — — — — — 9z9 ateq
U001 EIV! — — - — — — 9t ¢ y3ituws jeaq
b To uit -— — — — 1’8 7L 9%6 weyireq
LUl o — — - — — — oy ueIys0d
0001 Ly — — — — — - €99 0135%)
[ ey — — - - 11 gy 9t s Aayted
SeXaL
TYIOL 4 SUTV UENMO INLOL 4U SANV'L IVLOL 40 UNVI VLWL 4O SaNVl . ALNOOD
INIDYdd ATALVAIYd INdEAd ALVLS LNZDH3d QIAYALSINTWAV-WId IN4oH3d | ctvddaad /4LVLS

*S9J0® JO Spuesnoyjl ut
MAN/SEBX8] 99Ul Ul SpuB[ paJId1SIUIWpe-[Ig pue ajeatad ‘a31e1g

‘S9T131UNOD BAJ® APNiS ODIXSN

"I-L"€°E'E BIqelL

o ]

3-323

K 2o




-

COLLAx l

_ _ COCHRAN

LUNION

,g

LRTYY

(Y4 \

St AN \*}
.‘ |
, : >~ — ;J

Y

i

-

.\I

GUADAL1PE

Lo .

g vaiaw OPhae
-

5

5

MNEW MEXICO

§ YOARUM 5 TERAY
-

i

SR S

OKLAHOMA
- -
I TEXAS
Ll
SHERMAYN [ HANSE kT,

AR i’ MOCIRE
|
|
—— -
| i
| !
- O fiam Ot
|
)
- —_— -1‘— - -
i !
EAE ST | b aNUAC
J—— |
I
|
|
T f
+
apa (astag ‘
|

SWISHE R

ST NN,

L ARSON

ARMSTRING

BRISCOE

. —TL ]
J 1
|
BAICEY ; (AMS | HACE ' fi0vD
' I
i |
i ’ 1
- . - I ) —_—
- - — et
\
i
HOCKRLEY i LUBBOCK CROSBY

Figure 3.3.3.7-1.

Federal lands in the Texas/New Mexico

study area.

3-324







oM N Ty
OKLAHOMA . _ ———
Inthe N TEXAS
HANSFORD | OCHUYQEE LPSCOMB
(DALLAM‘ Ll ' /’“’#
| / ’ WY )
1 . K
! / £ HUTOTINBON fRosents HEMPHIL
£ _‘
LA
o GRAY WHEELER
el 1
: Y COLLINGEWOR
DEAF sMiT ARNYTACHO DONLE
1

- /g h pr -
= j
@ X
[ Y J e >
¢
\)
DAWSON

oubr

LEQGEND

A K= ova sumasiiTy AReas
W W o8 sumaswiTy akeas
Ny !

N

Figure 3.3.3.7-2.
Private land in the
Texas/New Mexico
studv areca,




Human Environment

OKLAHOMA
- -
- \n T TEXAS
;
| |
I |
i 1
A A ' b A, AL R
. + ]
Au A e Al 4
+ . -
I P 2w
! T
DFAF MY " BANDAL L | ARMGT RN
J i
‘ ‘
i
— — [
r |
‘ 1
I i .
PAGM B | casTRQ \ SWISHE R 891SC0F
} }
j i 3
! PN S, N .
I T - n
, 1 r
!
| |
) )
| | |
' LaMB ' MALE \ [N
! i
:
| .
i
o L . o
Tl T
|
: 1
!
I
COCHRAN MOKRE ! L LI LT
. |
I
1
—— e —e Lo - e = -
]
! {
‘ I
| f
YOAR LM TERAY l [z ARIA
i
1
' | ;
’ ' 1
_,ﬁ»k._l_*»-r_.,.a - e ——— — - 4
"
v - b
win .

Figure 3.3.3.7-3.

study area.

3-326

han 4 - e

% gy W -

State lands in the Texas/New Mexico




Table 3.3.3.8-1.

Farmland in Texas and New Mexico
study area counties,

1974,

/ ; ! !
 NUMBEF 7 AVERASD TITAL ACREAGL | FARMLAND PRLPORTION
| TARM €12F I OF COUNTY LANL
. FARMS - . -~ o
; AZRES I FARMUANI (PERCENTAGE:
|
;
Texa ' &
Ba:le ‘ 479 ere | 426,800 78.° .
!
astre i (3T 944 ! 581,50C 103,z 8
1 ]
Zocarar , 25° 1 1370 | 408, 600 8.4 .
i |
Dallar ; 345 : L.7e: I 960, 10¢ ivs .
| |
eaf Swasr : 1,344 i 85¢ 107 A% ¢ 4
Rale L0 [ €3¢ X €85, 400 l R
Hartley ! 19¢ ! 4,65 ! . o
| |
Lams 945 } €77 | “ «
i I
Moore ! i P-T¢l3 ‘i - l
sidrar l 154 €, 29¢ Bl - |
Farmer P 704 824 LB |
|
Randall ! 48¢ 1080 | . ’
Shermar ' o 1.8es ! g |
!
3wisher l 694 BO{ ; - !
‘ !
Tcral or T.,20¢ 1,080 ! S, 020,000 -~ [
averace M \
New Mexice ‘
Chaves ] 517 5,216 2,771,600 Tl ¢
Curry ‘ 63€ 1,3%e ‘ 837, 20¢ 93,3 K
LeBaca l 177 7,19¢ 1,274,000 34.¢ .
Harding | 178 7,874 1,377, 90¢ 106.9 .
!
Lea i 3% 4,404 2,254,900 8C.2 4.
Quay ’ 607 3,22¢ 1,937,900 10€.4 4.
Roosevelt l 9Cs 1,691 1,536,200 97.4 3.
Uraon i 41¢ 4,91¢ 2,045,00C 83,7 q.:
Tota, or k 3,945 KLY 14,046, 700 - 22
average
Texas /New
Mexicc Total 11,15¢ Z. e 22,071, 79¢ — 1

3012-1

‘Includet all cropland, pastures. and crazing land except thnat orn oper ranges under government permit.

‘7abuiated as belng ir the operator‘s principal county whict 1s defined as the one witk the largest value

of aqricultura. products preduced.

total land. As a resclt of this procuedure, several counties exceed 100 percent

Source: Department

~f Tommerce, 1977,
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Table 3.3.3.8-2.

Trends in farming in Texas and

New Mexico 1950-1974.

NUMBER ACREAGE IRRIGATED HARVESTED
YEAR OF FARMS IN FARMS ACREAGE IN FARMS ACREAGE IN FARMS
Texas
105C 331,5€7 145,389,000 3,132,000 28,10&,000
1954 292,947 145,813,000 4,707,000 24,885,00C
1986 227,071 143,218,000 5,656,000 22,236,000
1904 205,11¢ 141,705,000 €,38%,000 19,408,000
196¢ 213,550 142,5€7,000 6,888,000 19,825,000
1974 174,06E 134,185,00C €,%94,000 19,014,000
New Mexice |
195C 23,892 47,522,000 €5%,000 1,898,00¢
1954 21,07¢ 4%,451,000 £5C, 000 1,135,000
19¢¢ 18,91¢ 4€,292,00C 732,00C 1,077,000
19¢4 14,20¢ 47.,64¢,000 g1z, 07 906,000
19¢€% 11,641 4¢,792,00C 823,000 1,008,00C
1974 11,282 4 ,04¢,00C B8e™,00L 976,00C
3030-1
Source: Department of Commerce, 1777
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Table 3.3.3.8-3. Cropland acreage in Texas/New Mexico
study area counties, 1974.

cos | e | RS | T | e | oo -
PASTURE STATE CROPLAND
PERCENTAGE

Texas
Ha.ley 206,00 137,000 20,000 119,000 C.&
lastre 441,00C 330,000 25,000 295,000 1.2
Jocnrar 254,00C 138,000 6,000 89,000 C.7
Dallar 324,00( 212,000 31,00G 111,000 C.&
Deaf Srith Sic,00C 28<,000 31,00C 238,000 i.4
Hale 574,000 4€8,000 34,000 401,000 1.€
Harviey 217,000 130,000 12,000 84,000 c.e
Lame 452,000 327,000 18,00C 277,000 1.2
Moore 228,00C 154,000 11,00C 121,00¢C 0.€
Z1dham 9¢,00¢ 35,000 17,000 15,000 ¢.3
Parmer 446,00C 349,000 22,000 339,000 1.2
Randall 289,000 123,000 37,000 77,000 c.8
Sherman 342,00¢ 232,000 21,00C 161,000 c.9
Swisher 40C,000 278,000 33,000 252,000 1.1

TCTAL 4,872,000 3,198,000 324,00¢C 2,579,000 13.4
New Mexicce
Zhaves as,00C 78,00¢ 12,00C 84,000 4.3
Jurry 426,00C 172,000 42,00C 14¢<,00¢ 19.4
Debaca 11,000 £.000 4,000 7,000 c.5
Hrrdirng 34,000 4,000 11,000 7.00¢ 1.€
nea 8¢€,000 52,000 20,000 €2,00¢C 3.9
Luay 252,000 70,000 43,000 38,000 11.%
Rocseve.t 34¢,000 181,000 58,000 84,000 15.8
Uricn 90,00C 35,000 22,000 27,000 4.1

TOTAL 1,340,000 597,000 219,000 454,000 61.2
TEXES 'NEW
MEXICC €,212,000 3,795,000 543,000 3,033,000 16.1
TOTAL

3033

Source: Department cf Commerce, 1977.
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Table 3.3.3.8-4.

Market value of agricultural products,
Texas/New Mexico study area counties,

1974.

TRLUT OF LIVESTOCY VALUE OF OTHEF VALUE OF AGRICULTURAL
R o AND LIVESTOCK PRODUITE PRUDUTTS AS
PRODUTTS !FERCENT (PERCENT PROPOPTIORAL OF ESTATE
OF TOTAL QF TOTAL: TOTRL (PERCENT)
&, 0F R [ c.c L.E
204,817 LIGHDY .2 3¢
3:.91e €. 0.2 C.€
4,037 i.4 68 ¢ 0.1 1.1
266,671 17,3 8¢.7 c.0 4.7
136,017 L0 4.9 ¢.1 2.4
8L,1T0 2007 9. 0.0 1.4
£7 . 734 "4 25.4 c.2 i.2
LU RIS P 76.4 c.0 1.8
32,73 [ 9I.2 1.8 c.e
2€5 .48 L €a. ] .0 3.8
1T7.a7L 0.t 8E.4 1.c 1.9
il 448 CELC AN ¢l 1.8
ek YLl L 71.€ .1 P
LLE28 000 - _ - 2%,
B4, L4¢ L€ 79.4 ¢.o 1€.1
59,474 3e.9 €:.0 c. 11.4
Lebazea €,5€2 1.2 84.7 c.c 1.e
Harding LL4Lt 3.3 9¢. € .1 il
ea 26.7i0L 2. & €9.7 e 5.7
quay PRS- it.e B4.1 .l 5.2
Rocsevelt 36,344 1.e 6€.1 1.C R
TRt 1€, 580 g.l 91.& 0.4 T4
TOTAL 284,588 - - - R4.6
PEGTONAL
TOTAL 1.919.721 131.2
Source Derarwment cf Tommerce, 1977 3034
3-330
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Figures 5.3.3.8-1 and 3.3.3.8-2 show the location of irrigated and nonirrigated
croplands. Approximately 50 percent of the proposed siting area is rangeland, and
50 percent of the livestock sold in Texas in 1974 was raijsed in the Texas portion of
the study area (Figure 3.3.3.8-3).

Approximately 60 percent of the study area is used for grazing and pasture
land. This grazing is entirely on private rangeland of the study area counties,
except Chaves County, New Mexico, where the BLM admin’.ters certain grazing
lands. Inventories of cattle and sheep are shown in Table 3.3.3.8-5. Cattle and
sheep inventories have generally decreased in the periods shown in the New Mexico
counties, while only the cattle inventory has decreased in the Texas counties.

Cattle feedlots are an important regional industry. Cattle.are shipped to the
region from as far away as New Hampshire. In New Mexico, nearly 60,000 cattle
are fed annually in feedlots. This represents about 10 percent of all cattle in the
region. It is an even larger industry in West Texas, with about 75 percent of the
1.47 million cattle in the Texas study area counties maintained in feedlots.
Approximately two-thirds of the cost and one-third of the weight of the beef are
added in the feedlots. The weight for the most part is fat, and it takes about nine
pounds of irrigated corn to put a pound of fat on a calf or steer. About 2 million
acre-ft of water are consumed annually, primarily for irrigated crops; the most
demanding of which is corn. Water-intensive agriculture is expected to decrease
about 7 percent by the year 2000. The decrease is in response to an increasing
shortage constraining development. For example, as water loss due to overdrafts of
the Ogallala aquifer continues, corn production will decrease. Since over 95 percent
of the corn is used in regional feedlots, the feedlots may go out of business. Cattle
will either have to be shipped out of the region for fattening in other feedlots
(Colorado, Nebraska, lowa, etc.) or the diet of Americans will have to accommodate
range fed beef.

Water-Based Recreation

Swimming, boating, fishing, and waterskiing are the major water-oriented
recreational activities. Other recreational activities such as picnicking and hiking
are also enhanced by the availability of nearby water. Tables 3.3.3.8-6 and
3.3.3.8-7 list major water bodies; these are located in Figure 3.3.3.8-4. Lake
Meredith is the primary source of water-based recreation in this region of Texas.

Off-Road Vehicle (ORV) Recreation

No designated or high-quality (greater than 2,000 annual visits) ORV use-areas
have been identified.

Hunting

Mg game hunting 1S not an important activity because these species are
pritarily an habitats east or north of the project area. For example, white-tailed

deer pupalation estimates range from zero in 13 of the 15 High Plains counties of
Touan te S Moeore and Randall and 200 in Potter counties (Travis, 1980). An
v v aa gl oensus of pronghorn shows that the bulk of the antelope herd is found
fwe o ethiern portion of the project area, in Oldham, Hartley, Dallam, Union,
veas g wet Barter counties (Travis, 1980; Snyder, 1979). An inventory of the big
va 0 e bt Plains Red River drainage area is shown in Table 3.3.3.8-8.
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Table 3.3.3.8-5.

Human Environment

Livestock inventories, Texas/
New Mexico study area counties
(thousands of head).

*Less than 500 sheep.

caTTLE! SHEEP
STATE/COUNTY STATE STATE
1969 1974 “OTAL 196? 1374 TOTAL
NUMBER NUMBER (PERCENT) NUMBER NUMBER PERCENT)
Texas
8aile; 42 47 0.4 3 3 i 31
Castro 149 186 1.4 6 0, 1.3
Zochran 47 30 0.2 1 o -
Dallam 24 32 n.7 * * : -_
Deaf Smith 308 227 1.7 3 . -
Hale 101 33 2.7 3 3 J.3
Hartley 33 109 0.8 ” *
Lamb 51 41 2.3 4 S 2.2
Moore 79 78 0.6 * .
>ldham 38 64 5.5 1 1 J.3
Parmer 122 158 1.2 1 3 2.1
Randail 164 9% 2.7 4 1 .33
Sherman 132 39 2.7 * * —_
Swisher 108 142 1.1 1 L )."3
Texas Totals 1,375 1,462 10.9 38 47 1.5
ZATTLE SHEEP
STAT NT
STRTE/ComTY 1974 1978 AL 1974 1978 AL
NUMBER NUMBER (PERCENT} NUMBER NUMBER (PERCENT)
New Mexico
haves 141 139 3.0 149 110 12.3
urry 37 ico 6.5 4 6 1.1
De Baca 33 32 2.5 19 16 2.8
Harding 47 48 3.1 1 1 0.2
Juay 91 60 3.3 2 2 J.4
Roosevelt 39 66 4.3 3 5 2.2
Jnion 163 40 3.2 L 1 2.2
on yexico 6ol 532 34.3 179 141 24.7
1384-1

loses not include dairy cattle.

Sour=zas: J.3

Jepartment >f Commerce, 12377; University of New Mexico., l780.
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Table 3.3.3.8-6.

Recreational

lakes and streams

in the New Mexico study area.

LAKES WITH
COUNTY STREAMS GREATER THAN
40 SURFACE ACRES
Perico
Cimarron (100 mi) Clayton Lake
Carrizozo Weatherly Lake
1 A}
Union Nortb Canadian (Seneca} Fasamonte Lake
Carrizo
Ute
Tramperos
Ute Ute Res.
Quay Canadian (50 mi) Tucumcari Lake
Hudson Lake
Conchas Canal
Plaza Largo
Frio La Tule Lake
Curry
Lewiston Lake
Roosevelt Salt Lake
Little Salt Lake
Pecos (80 mi) Red Lake
De Baca
Alamogordo Res.
Rio Penasco (40 mi) Bitter Lakes (7)
Rio Hondo (47 mi)
Two Rivers Res.
Chaves

Arroyo del Macho
Rio Felix
Pecos (118 mi)

Roswell Saline
Zuber Lake
Lake Van

3-336
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Table 3.3.3.8-7. Recreational lakes and streams_;
in the Texas study area counties.

COUNTY STREAMS LAKES
carrizo
Dallam Mustang (West
Rita Blanca)
Cold Water
Punta de Agua
tl . K
Hartley Rita Blanca
Oldham Rita Blanca rake Meredith (portion)
Canadian

Palo Curo
Tierra Blanca
Frio

1
|
Moore | S. Palo Duro Lake Meredith (portion)
|
|
) I
Deaf 3mith |

Randall , Palo Duro Buffalo Lake
Tierra Blanca

Parmer Frio
i Running Water
- } Running Water
Castro .
’ Frio
Swisher ! Tule
Bailey { Blackwater
]
Blackwater
Running Water
Hale Blackwater
Running Water
Cochran Sulphur Draw

2803
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Table 3.3.3.8-8. Wildlife inventory estimates
in the High Plains drainage
area of the Red River.'!

SPECTES HABITAT [ TOTAL
| (AcRES) jl POPULATION
wihilte-Tailed Deer i 55,850 1 3C
Mule Deer ! 73,260 l} 380
Aoudad (Barbary Sheep) ; £5,850 150
Pronghorn —_ ! -
Rio Grande Turkey : 72,33C i 130
Ring-Necked Pheasant 1,239,770 i 47,850
Lesser Prailrie Chicken - ; - h
Quail 2,578,830 I 23,200 !
Mourning Dove 3,07C,000 ! 185,520
Fox Squirrel 23,04¢C ! Ele
Ducks 39,370, 17€,85¢C
Geese 35,37¢ l 38,370
2617

‘From U.5.0.A., Special Report, 1976.
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Figure 3.3.3.8-4.
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