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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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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.

2471




r—“

{ LEGEND
SHALUIW AU TEE R RECONNAISSANGY

'

|
ouGwWA Y
VALLEY

FISH SPRINGS
FLAT
BUTTE

LONG VALLEY
Kogew  VALLEY

VALLEY VALLEY Y
. £ SEVIER

3 DESERT
. e . . 1
Dl '. . . D . . AUSTIN
L : C .
o ) MONITOR
— e — e e o VALLEY
. WHIRLWIND
VALLEY
STONE OELTAO®B
8106 SMON Y WAN WAH
VALLEY

RA{LROAD
VALLEY

]
t ABLSTON

| VALLEY ‘
'
REvElLLE it -
NELLIS VALLEY GARDEN N
 alR koRC VALLEY -
? RanGt PENOYER . .
. VALLEY ORY Lake
L\ J VALLEY -
'\ _ - YA :

KILOMETERS

soar

Figure 3.2.2.1-5. Nevada/Utah field program status and scope.




Natural Environment

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-

3-31




Natural Environment

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
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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:

3-46




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




Table 3.

2 9

._‘.4-:.3— .

Summary

of National Ambient Air

Quality Standards (NAAQS) and

i B < €« (2 [s i - i< i
Nevada and Utah* ambient air
quality standards.
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1 Matter ‘ Mearn) ] ) . .
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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.

3-06




Natural Environment

Table 3.2.2.4-1. Minerals produced in Nevada
study area countics,

EL IN 197¢,
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SOUNTY SNk rss s }'\..,.J:
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Elre Sand and aravel, harite, tunuster
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- Magnesite, petroleur, flucriiar, sani anc
SN -
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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.




LEGEND

WS TERN Gl AN (FA L

M GRTA NMAHGLARY (A SRR 37
IR

CSb AT QLG SACEHM I
ttren 38
HoALrPHR e 30

. v -

SALTHUGH (HEALERLOL 40
O Sen o

CRENSOTE Aitane 41

Vare s

DESERT VEGETATION 4§
LARGEL Y AHGENT

—— 1

B v O TRES
W i JUNPER BED T EDAR

NOTE FROM
SECOND EDI”
OF THE COTt
AMERICAN C

TULE MARGHES 40
Siirpus Tipng

u WHEATGRAL BLLEGRAY B
s v b
ALPINE MEADOWS, ANG HARREN §7
1420500 Coey bprrn o 1 og

SAGEBHUSH STEPPE  BE
L

(Arirming e o

GALLETA THREE AWN SHRUBSTEPPE §7
(Hiana Amnde

° 19°

Figure 3.2.2.5-1,




o 4

RV < —
U3
TONOPA

Y

[
|
3 NOTE FROM KUCHLER, A W 1875
SECOND EDITION POTENTIAL NATURAL VEGETATION 3 j
OF THE COTERMINGUS UNITED STATES u@n !
L} i AMERICAN GEOGRAPHICAL SQCIETY. v ’
82 LAS VEGAS :
‘ sCALS ' Jf‘w
¢ ’W“‘ ‘
RS y ey, 18318
i 9"":‘%’5.5-!5!,, ......... (
3
- —— M-«AL—\_%WW ,__L_\__‘V_MV;ML___»V.__——_,___‘»___J
1e° ¥ t7° (118
Fij ure 3 ‘s Lo .
K 2.2.5-1 Simp1if ted vegetation Lype map for Nova(la/Utah,
e




PINYON-JUNIPER GREAT BASIN JOSHUA TREE SHADSCALE SH2
WOODLANDS SAGEBRUSH WOODLAND SCRUB
ISOUTHERN VALLEYS)
phw,
-
0
oy ) b ;
ANt ; 7 a .& 3 ——. d
AANCONGTIEY,
1
‘ -
el R 4 % L
. 3, T
¥ - " -
-
o
. LA
SINGULE LEAVED PINYON GREAT BALIN SAGERHIH oA TREE SHADSC ALE HA
' . s INES 4 . , X » wu‘?
TTAR JUNIPE R HITTERRRUSH FOURWING YA [ Tati5H
IVIVIRLY - ) SR SHANT P
tANT GREAT HALIN JAGE BRUSH HUBBER HABRITHAL :H La Ak SPECIE BUDBAGE [
ST TE REROSH ANRRECTARL GRAS B HOPSAGE N
NG DN JUINTPE R WOODE AND o
—. GREAT BASIN QAL ik
- JOSHUA TREF WOUDLANU
o SHADSCALE HURURB
- ———————
LOWER
MODNTAIN
JOPEY,
HIGe 2a3aDA
LOW BAJA DA
Eob ot ON
PINYON JAY
- —
SAGE SPARROW
SAGE GROUSE
# —
Ft
COMMON ~llf
ANIMALY - MULE DEER
PP INGHORN
‘
«
— GREAT BASIN RATTILESNAKE

Figure

3.2.2.5-2

. Plant and

animal
o e RS TARN >

e —— ==

IS SN

Caw

relationships along an clevational



[v A . *.
N . .
.
JOSHUA "REE SHADSCALE SHADSCALE SCRUH T NDFSERT M RSH ALKALISINK
wOODL AND SCRUB {SPARSLE | | SCRUB
SOUTHERN VALL EYS!
-
¥, -
' -
’ e,
- ¥ e, o . .- +
T _13‘_ sl
A A " I S S » v
5 3 s . S e Yo e ‘ ‘¢
A A e __.-"'---
- - A 3 .
P il O - iy .
T4 Ay‘. » “~ 2% &~
ol i I ;
3K AR - '
. M 5
S N A= A . - 1
HADSUALE HADSC ALY R Rt EWOIOE
FOUH WING AL T WINTE R & Al A AL TGRAGY
HUDSAGH FOLKWENG A T PR AT AL THIIGH
PHOP S A BUDAGE Il
——— —
- JOSHUA TREE WOODL AND)
- SHADSUALE SUHRUR
e i b AL
LERT MAR
AL AL LINK
QLRUB >
IO A JALA
AN SR RTINS R ENTY]
PLAYA
AGE LPARROW
e
’
l FERRUGING G Y pengn __>
N
-
PRONGHURN
—
KT FOX ———
f KANGAR) i RAL ’
T HAGIN RATTLESNAKE
—
- ZEBRA TAILED 1 (7ARD ot
L EQPARD FROG
- —
At
relationships along

an elevational gradient in the Nevada/Utah study area.

R ..‘:q_‘,m\u} Ik ¥ Sl LT - e




e e e oo —

Table

3.

2

.2.0-1.

Major vegetation types inyghe Nevada/Utah study

ared.,

o ‘MP’_;\; ITINN

SUURCES TF PRESENT SISTURBANCE

LS LW oLevATions, vallwy inrubs sne meter srazina; off-road venicles
' . LR Lortoms, iava ~all or less and low
mariins: 1n oIaline or erhs
Aik3iine clay o soilss
a and Uran
LR A SrToareds 2f [ow shrurs lominate, with Jff-road venicles
HE Sorourannil orelial. cerennlals nerns,
302 irasses, and annuals
: ool i Mediam-sizaed v5 larze Flasn flonds, catrle razirs
. : oo nl srubs, nerennial and
innual nerbs and
nern jrasses
LET TR S Rt oW LetiItions where small nrees, snrubs, Zamming and impounding T water
crlvy Jeaetan: o e NATer Tapie _ies Derenniai nerns and Sor l1vestock, tramul.n cv
near “ne croand Irasses; species Vary Livessock, and Doiilstion and
irface: soantece: acrording =0 salininy sedimentac.on < toan
mnroigrout Nevada € 501 and water and orher usas
and *an
LT armtar s e oiolowAnes Hf per- Varying ldensities of Trampling by i(1vestock, o
. snnia. INY 3ome mesopnytis deciduous “r0on and sedimentat.cn ‘ron
LITRrMITYANT streams trees recreation and stner ises
FISEEI JaL e LOutTImMS Sr ' Low siarups, serennial irazing, =2res.on, >ff-roai
T roosy, iacwves; Clevada nerss ani jrasses veniiies
AN s dtrwestern
*a
R S Yooy moduntalnsi ies, Zense shrups and Jversrazini, i:isciag, and
' 1ien: nroad vacieys, and Lunchirasses Zefol:ant spray:ing levelosp-

Wt oyontlLla ment :f strip mining and irban
eer, cermeapis, won- ireas, o>ff-road vehicles, and
s3l.ne 301ls; fentral sther recreatlion jses
Ant worTason Nevaaas

| Sman
'
|
!

Mountalnous verviaLy

“ma.L. =2verqgreen
trees, large shruibs,
.®rennial nerbs and

‘verjrazing: veqeration removal
from minini dperarions: air-
borne sollutants, 2ff-rdad
venicles

3-63

RRvear




;MY:aup\acz>oz

1

110y

-6

OAOYa
ninc

sy uvan o s

auD s

warvId

Iny
1V,
v

‘rade Apnis
ay1 jo sadi

mMsrg

bl
/ e —————
t
i
t
{
¢
f
3
s Dy
£ N
o ~
~
~
/H
v
AYR l
] !
Bl (PO 3
PRt 7
x S.!Aa
¢ ¥
1
s i
E {
\
)
i
- hniing - hie 'l
As
P 3
{
&
Py A 1 2%)
” 3

SAOHYITVd 'SINIWWYSAHHOL 'SAHLIHOTTVd SNId SAOHY IdvH

o

- - or.
A « a\‘

SYAYId ONY SiV1d 1WS .

SINBHIHOMHOL ONY SaHLEOTYS snd saouvavn ([ -

$T1083X0WvH s savnsoanvd [T
SQHLUOO YD QNY ,

GNYT XOO0H ONY
SINFHLIHOBHOL SAHLIHOITVd SNId SAOUVIdYH

SAHIHOD YD ONY SAHLEOHNG SNd SAOHYHNA

SAHLHOBNYD ONV
SAOHVYHLYN ‘SAHLIHOIDTVD SNId SADHVY dVH

STOHYHLIYN ONVY
SAHLIHOIDIVD SN SAOHY IdVYH

aN3931

. N -
// ]
P o)
ALy
NOSHYD -
r
T
ON3H
\ -~
N
: J




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
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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),
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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).

vada/Utah

' AMTL Y <NOWN , ABITAT CLEIATE N \sww*] PEMARYS Abw
MMON AME AMILY “TAT . SLSTeIBUTIN ABIT AT . EFEREW b5
. |
- N s Poemcr.acan B o in Fanamine Thorew.es f ramp '3 ouioenil Mayecs Heroareous
PR A R T e - i tine | purennia.
! rains [ 5W it e LLtts [ELEIR [P ET I
! !
I 4 | 4
! |
Asn ves. Astecd nae - ., Nye Ash vmadiws i sedame Y ure-
Tumwasd ‘ ! e
. i | and-T e,
- - } . 1 ennia. 2!
- “E NV Fabe o 1 e T
- [ [ N ) S
) i I
A rera ean Ner T oW T ..ape wange  arder 1‘ S ran.te sispes
fsved t e Nve s itm aoaTeered Siaus
- s -y
. r.ke. L1 les 31 em. . A3 Ara. ean T 4N seaiara, SET 2N , .- R}
Burs 3. tenvead . mest e v t
r l
‘ t
' : cane avi Terie |
i ) . : e7a.ocepna. e t .
' 1 Sntricata. l.4 |
b rip.eui v Aqave '
. itanensis vAr epor:is-|
Dis 1li rare spec.owy
' 13gociated drruos |
, |
, ! !
I v
I
| !
jitierrezia mioro-
cepnals
T4 exlmlis eal. EURY (O Adasnoe T ‘ranin sQ1.s ~ear Sulby- e
i forado i AL cree line August
i subaitine Farast
P —
! | \
e arson., danscr A5 eraesn P A0 WS tva 3 NTS S@srricced o -revi-es| 2a07-fed0| Sept. - iai
IaA Lray 1. tenweaa TR i velcanic afts .a |
I : 1981
| Arcam:sia-Pinyen- Pt
' | : ' i aniper L EELTEL
- 4 — [ S
J o2 | de..antaus Jesers Astersceae 0T 3E T | wWasmungror o 2rv sandy soi.. cpen  [J130-45CC*| sinen Annuai,
leger* . , -iated “nnave AZ . 1nas in fesect nrud ndl- Sept iroan
teLser 1 v otlark W omaunL RS RS sorawl
: | B ardd ' wnreat (22}
h f - T I
i |
Liv {Weucnera fAXiTTAGra eAe | Nov AW NV ] Vve “o., NV Toduima ! Spck crev.:es >n 0~ 27
"man“ | 1 .iscad Muns ; morainail sicpe LL.3000
. 2621032
: | ; | T A (S Y S
F . 18, \ | asceracemar - ¢S | Nve » Dgmeralda Ir indisturbed 3ies | 4RJUeT200C Jee &
Sr.c8 AL irav . NV.ONTS . s0 3teen viopes of 402~ |
Loar nyoensis | | ) A ! narse wol L35 m i
| Kecx  Aigen | ! Iravel. ;iants
' . it:1lize ansrable '
1 t SAplLtats hetacter- |
i | } .2ed oy eros.icn i
} ‘ Landsll with
! ! pinyon-luniper, 513
I | [ sage or four wing
i ——L . .- R
+— 4 _—— S
! L10 | numennpappus | robwac Asraraceae o et \ dasningece o ane Cos. | sandy 0ils over RV ise
{ [ #iiafoi.as Hoo nymencpappus ‘ broad ranae nreat
, AT tomentcus : | 20
2% ! L
\ L i 1l R S
i ! | |
. 3 ‘esid rupta- { hariessor 4 RT NV ‘nown .y from o Jesurs st dr ipove TR RN Jalve et
aui.s liiev. } vesia . | smali apea N harles-| timberline in lime- 1500 | augqusr
Yok ! Toiyabe N.F | stone, ricky or
l I v Jtaveiiy slopes
\ ! |
A Asn vesd.ws 3 RENV) | fiye “n. Ash Meadows n light olored -lay | Sepr. - Perenniai
13 andemy ipiands wi%h osther J30nt htd can
endem1:3 near spring 6710= " o
Araas
T
« e
3-103
PR . .
U —. o —— - - -




Table

3.2.2.8-1.

Rare and

study area

praotected
(be. 11

plant
of  1¢

Species in

i)

t hee

Nevada /Ut ah

i 5 Y Y
. I \ ¥ NOWN . . ame 1Y WERIN- {REMARY .. AKU
e AN TAMIL © AT AR TAT EVATI M . ~ .
& WMCN NAME ALy AT Eapipmn \ | TivE TR LT,
. I
+ — N |
! 4 :
s Laeravrus Mo tave sweart | Fapaceae € 2E NV l - ArLone R A Coan L BA
N.momcncRianus 1 pma ' EON TS, . e L eLams, fren Lrder oLte om May !
Barneby » Rew | ; - “er uar. |
i R T R |
! iTean items . " ! }
; : cendri.s ) ;
[ETREPIEN i
‘ . anyrr | :
1 jravesis
. cam .
-4 SIS U RS i R I
i . -
~anum | ~wart sepper- . ac NVI | Nve » Elxo. e e Pine.des. fraiced sai.y. | -0 -} T
| arass Eurexa os. v . osAnd L jrave. .
i’)..lkl age . .- .
I Armcous TS {
t —— — ——— — - R
L Ft.er: dmish | st.er I Srassi 4 ese Nor Trfarmarian ot 1 i |
i -epperdrass | ) ava. lanie
} 1
[P
L | o i
4 — e
| I !
) lesquere..a e noce U sesssiiac LT W NV Ahite 7ine  sene.. e N
| siaddarpod ! : reex Barde: cive e ; '
‘ i irant v ouinn Tun 4n- |
| ) 2anqe: lark o ot H
| Thar.esr e “wnog : .
t + + 4
. i
4} lLewisia “aqu vaqu.re Porri.aca ede |7 iE NV Nya o ciemy - . -3 ' N
4oanaren Lewisia ! LT versy KoTammat e |
A inn anyon zanae. | e \
| I iniper v sausccsst | ‘
e e e - pus +— f - --Tr [ —
Poiemoniaceas ke ac NV Througnou® “olave ln qyesumeri n. o sandul L L 9T lMarcte L AnRruel
' “esar: reqiin; ME Clve ! Gof.an areas i uay R
L. liark, fsmera.da Lsnua tree wwads Lll6 ) |
os. NV a s oAl Ling cegerarion ' i
' lArreg-Ambrosia .
1 | reqezation ' '
™ | Aplsceas i T AU IC NV lander v ‘ive s ARl SRS PURY S I L
“yvanis ! : Toivape Hangar and ' n CinvnnecLniper s . '
watn. s onst ! I wiliary ST ' saaebrusn t men .
. ‘ ' Contusiin tange | sAncaany Commun.Ties NN
| ] 1050 R, IZ o A
I | 1 , |
su| Lupinus | doimaren ‘ sipaceae .ot ac WY Cemeralda » ‘ive ' ravei.s soi. .t . 45725207 | i e
SC.marenanys ) ! ! Wos leen o ‘A Pitvan v saqebrusnc | L4T3-
H i { ) TORL.Y .n SarTonatis sountaret .n osand 8o @
i Tlav irsicage 3 Nye | wasnes nedr Ti... |
| H ] ' pel | Peak » rapmvy | {
' ! Mens. ‘ |
y B S | ‘
i | M
32 Sones lupine Fabaceas aTeTi | Masningeon o PAiluviam. sandy .1 ’ $re- | .
' .imestone 801, | f
| ! CINVOR=VInLper | \
| ' I wen orasn I i
mmur i
i a4 n
i L. maiacormy..is Zaw.eat Fabaceae o 4 NV-uashoe o | e tilialles .n | Tate Mavy
ireens apine Jougias 3. and Al ; aar.y
- =
.44 Mountain “abaceae B RNV Aashoe [o.. Jeser” {Loase rrave, | il
| idpine | Xame fange. larx (TR AN ‘
, 3. and sascern A fimids i
; areas. e i
. urtiroes
— . } _ IO S B S . I e o J [ O
i v v
war? - - ) - .
45| vachaeranthrera rwar? qum A T RC NV desrarr “;; . art, I enolls 1ndg rodaes “ay - [ 4i3es;read
r.2deii01des w=ad WIUT | Tooele » Beaver o fare " - ew
/ot tepressa sanaerancoara| o ! :
—_——— s mme . — - e a - R - 4 - -4
_ie] € eucantnes. - i Asteracaease vz RCTNV' T WASRINGTOn i ¥nntana | A eeedy ec,ea of ! Poares
£3iie reene nachaersnthera ' fdano. soutn co ILSTuEDAl sites €1t Pt
ieens | tclorade v W aradscaie. .aganrusr.| [
i | iirvons .eizer  men
1 ' manogany . xnderssa | ‘
! ' Sine .
H 1
) ‘L 1 — R -
| 4| ventzei.a Ash Meadows € REINVI ¢ Endemic t5 Asn Meadows | PEPRNY B “ay - R
.eucophy. . olazing srar SENVY | SW Nye T, wv Cannlis 3f cal-areous P iapr
3dq I d1gn ) | sikasine soi. wrn o
| { praiority , ! shadscaie o Tael |
' | for F R | 'rses autceulls .
| Listing . AT orrugaca
—— — e S S —
48| wercensis Toiyabe Men Boraginaceas £ RC NV | To.yabe Rarqe, andter . Toled. ine 2
toiyabens.s D..ebell » Nya os . 4
a-
Machride 1 o
i Roke- H
TNETrY & Jmat Basin |
“ildrye
i
.
3-104

-




e,

HRtY

blo

Rarc and protected plant
study area (Pg. 12 of 1G).

species in the Nevada/Utah

- T T
. Y NOWN FLMERING | 2EMAPES AND
SprovES - cAMIL B HABITAT D ELEVATION 7] .
™ Froie ! N NAMF ALY AT ! JESCRIPT : [ T TEFEPENIES
' i
+
! i
L33 NIy .t wastomes. €l WARR e ekl W orACralaria- ERRY aastae o v ocramd ranite fans and b acon-a530 may 8}
I t. et e . lare araa mountain siopes i
i
b— i —— - - . - — ¢ e memo o e e e e - - - —
T T
v L% aalcs Basnt L : - aC Ny demy SE ve. W st .rad ©> basin V3 0s-5500 | vay- Mepnarniz
aar-ers oo : Lonetin, NWolark os 130r5 » aikaiine aus - Iine versnnia
! | v canranaqat. sroom, | aceas -ear :axe 679 m NCad
e noyer » jeveral wads from ca.care-
| tner si.levs » NTS M8 gravel footf-
{ miii8 %O sandy viys
» :dY85 .n sAline
. 571L8 winh Tneno-
‘ podiacecus JNTuoe:
Leompt & wnedy
' “oianizer in dis-
' ~irbed ireas
: thads:ides or
. . | tenuded ireas’
: whare nighest
H | density popula-
ions are found
b e e U S
L opumtls ~any s racwae e Ve | Nevada ‘rom nas jand .f lunes, iry 406C-7300" Important
Ve Liated AC ST | lentia. Aashoe Ty _ike DOfdars. river -
e eR “smera “ol sonrors. sasnes. NELELH
! g 5 aAhire YA.avs. S sagebrusn
l Pine na.. eestern T, | ieger- i
| ‘WAz Mohgve s i
L ai-3iesw - ¥t ‘ “olave Zeser Trom A | %ocky v aandy [ 170" Zune- 14
~o. e apoTe v AL. Tharleston tidzes l Auqust
yoMEAsLL Clark 3oL W i
|
|
|
S 0 S %
ievata FIN Aestern W/, A L T sandv piaces near 4000-2000" | vay 121ee
Alkai. sink. 1220~
524 m
.xi‘ r.tresa At e wntrera T aLsae Laxe ¥ead HRA. Clar« 3500 Culy -
i L R S ) oL Mye Minera; 1030 o
1
!
- — .- - - - bl nables
Clvedaces N - s:zaceae 3 gorr ! washingron 3., T MoerADpr Formation, | 3090-3000° | Sune
[ PL LR E “ohave 7> . AL ~ear sandyv, ypsiferous, IS~
)
! - it Leorie T caiciferous 10i.s V345 m
! f19n .0 solubie
! : tesert snruo.
) !
L S L ) N
| Persrem:n Tune censtemon ' s IroChucaria- - 3andv solls witn 000" May- S
acw .is ireers ean faur-wing sait busn et m ‘une
i s Tatridumia
. : tcavraca
b b e e —- B = - -
PR T , EREE P14 HOTLINWFTSE I H TNV “aown aly from icave.ly 301ia .0 JIVU=4TNCT ) Ay el
Brariesee | Lenstemr [y : ek Chaxisarng) | wasnes 1long road S84
v v recx :ar | | ' and ad)acent AZ shoulder .n lyrres 141 W
ar i | i AMbrosig & Joshud
: ) ra
S W I - i ey - —— g o ——
41 F 5 3rargedss | d0ev siocorew | sarofntu.afies - AT t.esz00 wens. . iraveily sasnes sy Fh
Tookey s Yaow car | engremes ' . ] with larrea
teus . _xey v | | : LAz
L vee ) ) __.J
i
: M. Anug I Sirre. jprinis awEephylarie- T ap o Beavyer » Mii.ard o LI SR 58U0="590" vave CTure With
v | neardving. ' zrman 3 . 1678- lune .
e ‘ wariring.e | 4140 prioraty i:ml Am;m‘::vcl ¥ “;.? ne:eu u"\.r
for fedwrai e Land < sndemics on
Listingee sniper woodlan :',"rz Jolomite
S U —
hi| P rranoiw. . TCrUFRuLAr LA LS Ahite sira 3 pen srany ARRRE August 111
LT gstr: ‘et ‘3 dhee.er wrhoe soapes, alus L5
otewn. @ fear sraa 1.opes Delow cliffs.
PRENCIN
. o
3-100
- -, .




Table 3.2

L2.8-1.

Rure and protected plant e ere o o0 the Suevndn Do
study area (Pg. 13 of 1o,
| i -
N SPECIES ' “IMMON NAME TAT A . A TR TNy
Lt l » Loar I ABIE 3088 PRI 2T N : cae ey [ LR PO Dot s ‘ H I
{ o~ ar ‘ ean “ . IR Tace - b : |
| Amarzosas Cerx BEER) T - - -
! . e e ) |
' i ' [
. | ) [P - ;
: i ‘ CULL e e i
-+,__ o e— t - . - - - , . - ' . - ‘ .
e Y mumiL s Nute o T PR s s 1 - P
FERE T SERY-UIY B3 0 SO ) ’ asn . e I L ier g4 . )
L TN ! e ar were - P |
| o
e . R . . . e
» LA L oeorruLarias B o ALt !

Le4 0 7 worianens.s s odoriar Cfspru.atias Sire
icumqren -enstemor aae . ane
.
i .
| " i i
B3 7 ranus de a . Sear Lornnuaria- | | Beaser, ¥iar: ! v Mav- PN
congue ‘ (e ~edert -arie war .y Jane | Was ios
. . . ixperimenra. ‘*ar.on f.sed witn
. {oand vioimae Tosllus
' ' ;
. i
‘ ! ! |
! ! ! [ Sei 4 o v
. | | ALl sates amece
. 1 i JTRAT paants are .
i i
i |
_bh, 7 penutens:s raruce LIEOphuLArian i T owy annraL dum o , |+ | rune- N
N. douparer Lenstamon ear I arung uTS ) | a1~
. ) iv rewa.l I | faa
! ‘ i
: : 1apitas: ommon .
. : tisturoed ireds 1
4 + ‘
671 P crocerds | 2upy ders. icrornusar.a- | T oT NV oz oy Mune. . Slk: sipine iry meadows| eo-dvucf c N
‘ar. TodJestus ‘ Seurdrongue : { I Liy m cocky l Audque”
| ireene | | s501l8 with men
| : ' +anoyanv ind [ uniseril
| sCopuLaLm !
; T + ¢
681 P pudiius | 3asntu. I SCrophd.aria- T BTNV Nye o tio<muawronLs Aasnes y odrren [IRCDRERLESEN BN .
Jgvea, .+ Bsatiey | Lenytemon | from Sawi.n Peac van- Dot
j i 1rmas Y Yawi h Fanda 1 24 me
“ , : saGs 4 At0 manodany
T T 1
.u?‘ P orubicundus ' ‘ scrophulacia- . ANV vinera. i -w . P ea e fune i 3
Tech ! . | | daiker .axe
A L ‘ scrophuiar:a- BTNV | Clare e N Flats and jentie way- -t
iray Pydd. [ s opes | une
‘aeqe I
‘ - —— SO R - - L, ‘ IRE—
thurber: | 3uried diils EREL-T-LIPY TSP Y £ AL NV | <nown nay trum ot e The tpe joRiaati TR -4 Jane
ST ST T ] renstamon | eae SENVY WALt un TR WArs severa.
Revea, ! C WAL DOUIKIAL Y 4. nares .o leep IR
! } £ NTS and Cesere " eylana: sands cn
| ! ¢ ane fangy Nye i .pper na‘iada '
| . ! balow the W and
| . Dot the Buried 4iils
' ! | ssociation wan: |
! AT T@a-AmbrIgia- !
\ Cramer:a + _arrea-
+ JMisa emontiy
it e Tidestron icrophularia- eTT sanpere s «aet ‘uab ser" sngub. saqQv- LEDEL N Mav-war Ly 444 Deen
Panne.. besrdrongue .ae T VFUSH. snowlierry LT Zune impacted
Juniper ommunities [ .51 m Ty Jrazing
>n a4 variety -t Ly
subsrrates,
8-1
3-106
e e s e e sea




Table 3.2.2.8-1.  Rarce and protected plant
tudy avea (Pg. 11 of 16),

in the Yovada/Utah

shedrs
wrrez.g

i o wN . WFH L, | FMARKS ANIL
. oy : e ran P
. MR SAME i SN . vl | B ru [ LLUCHEN. b
H Lrutal 4 | i E
| !
.l N ot . o e T s iete o4 v ] gt popmam .
- S e
! [
i |
| , ]
—— e - . [ ————p— --
; j
Vo e e Y [ ' e
) . CaEte ! I3 fiscoveted
L . el s O oL
. . caet arory wee - e RN B ires 1oeea
EFE S b
2 e . s : ‘
ar x :
ata ! |
Srandeq vowe |
| Ve v mapitars H :
| | . i
| {
. ' |
, !
' ‘
| .
: |
|
| . ’
. i ‘
dpEs ! . !
| RAS |
| . PRI B T 1 i
1 ! i
\s0.st.ons | ]
)
t

- cacmis © S mae < 1ercaceous
cmi s I a.
R ear 1 N | -erennt
D 4y
Lo seutrers ‘1s ot omad ;
. a.e-azeen oL, .
e . '
J— .- B S - R O, "
1 i |
e : CSman T R T we . )
[ic P PO w7 i b |
v
“a cr.ae -» :

' nay oe 1tfeed
| «arm {asare “e1 v irazirq
.-

| sraa nrae i
L2 1 —
i
I ;xeen # snale f:irma- EL BN | Tune ly one :

i Foputstion

aY 3014 H SE 4 Lneél
Jrassiand » scatcered i
mtn. shrub Iomwuny

L
; 1 !
= | Laanteorown ,c.;m;c[ 4306-5800" | ey )
cuff. n .ose -alusf 1320 - | :
a 1.Ung <ashes with | PR T !
| Atripiar nymans, .oral : :
- - i ‘ — T +
“ane » Wasn.LAGTOR A | “hinie Farmatice, ’ | “ay .
ST, uonave ‘o | ailaviam, care c.av | ! i
-9 Az | 401L. sait feser= ! i R
. { shrub communite | '
; g :
SMGOPR o nALeL k] MvaEp H ar | tander 5 Aikalire so1.3 .0 Y
I *814s s.opes . l 1223 - fune :
. i 26 m
e U S e
Lacnspi_nous Aydeipnyliacean | ¢ June !
| .naces.a E €NV bW dumpolds vange steep s.opes with | S453-4800° Annua. .‘
| Prrsnicg e naii sagedrusn ; PRPRENS o !
o o B e Buee L. D 2T my _ 1
“nase, 1yArIphyi.aceas | 7 A NV Widaiy tur TR n vsican: ’ravwa!. 3500-n%Q0" | March- Annuas '
3 Or. wend I fistribured ~Arougnout | :f steep .i:ffe e June ot - BTN i
i . Deatn .ai.ey reqion o1 . uresTone supe ‘ Zune- n NTS. TR |
| 1y swow strates .rn racky . sept
i H [osCee with
H Trioedyne
\ X \ Artem:sia-pinvon-
. | ! Junipac 3 ‘reomore '
. . tumh scrub
I U S U s ) .
2 | £ nevadensis ! tydrophy i Laceas Uader sagebrush snd | 500" Sune ot seen I
[T devels Taniget 1981 @t tince 1867
o FEVOT PRl
TTTSAIT | Ladne-clored 3140° APl WV
ray auzarecus aand- 1318 = Jure peoblem:
stone sr eiizstona NS nas
{ KNOLis o€ apmsaw anly Al
i i snrit cegetat.un surviving
masid  snadeca e Population
& LyCium pailitum l e iy '




Rare and protec

ted plant specices in

the Nevada/Ut

ah

. Sy ey ) [ . 3
study arca (Pg. 15 of 16).
' eNCWN Ve mennnG | apmares anc
: o} FAMILY “4 TAT ELEVATION
WHON NAME ™ | S1sTRIBIT: | ABITA Coe BEFFRENCE "
. i !
!
[N . Gea Canvan ! Palamociacese b Larfielt. tron earone "ar iizate
. N Wasnington sl T alziphtie
. [ x . e .
= Ne s i
i
i 1
5E AL i Ve
2speciail; on o | !
| ! oty ressore | ]
. TuBh I i
N S - — —
i
Priviriaceae T A Ajkaiire Taliareous | Apz..- .. .
TLii3. shadgsca.e M
! serun. JUURIEY
L — + —_— L e
- s amoi .. Frimuiaceae e 3E NV i v .
smrese 3E WV R - om
| 2uny “rns. | orizin e s nen
. ; | neadows 1
I { Se.aqinei. g nats o
. Irass jod: 1ssc. .aved
. ‘1 w1Th WRlte aTe L.oe|
S . - . -
| N !
- ecrzens.s tavaia i weewr | osave ol s wmite | Limestome utirces 1 ..
. “ine . irant. {winn Fitus . onoe ) -
3nake ranges s Trov i
Parx ! grisgonum neimaren:
EEENS | Tanae 3rassy A ede [ RENV: | Around Laxe Tanoe | “eist ciaces. -'Q.Aawl o e s -
| i Sine Farmse
. . | i |
. |
. i |
L e e — . . -
t ;
! i !
. $. . CLnares ean: Lamiaceae Vo RNt |50 Ny oL, W Tommon .nosnailaw
- nas saqn I PaAnNrump & Stewar® l ipland wasnes .n
. , Viv & Deatn Viy. . l.mescone mountains
i L ceqidn, inye o \
SR - e e d e |
i .
2SN e Woave fogne Tavtavese Mo 'ave Degert from N Jravelly s.opes

L an
FLIGI.

e

\
S S

je.aginella-

Xern To. to 3W WV s ' s near flartrocx
south =0 Motave , areas >f jynecus
Aiver: widely du® ©oTtLIin .n Artem:sia-|

SElILOUS* Y

inder 2:bes
mont: yenum

clarx Ch., WY

» TE3n inw Pink Limmstone
Marisnal Ph | Member f dasat ™
mation n bars
jravelly -lay s
«roding slopes
nixed poaderdua
pire, fir o

tern bristia-
cone pine

ommunL e es |

=ninly 4istributed uniper EIE
dtripiax-Caratorles
I e recasss susn !
boserup: Bt
with populations
»f snother mhrea-
sened tacvus
23ryppantaa
‘ . oars var
Sox £} S0 -n00" axp.rived By
{ Taab. LELO- sllestorsty
jevier « Tocele 400 m |
| o L emice
LP:na fa.. W
I ine :oll aon . n sandstone .edge aTnne ! ™
| from Wasnington ! ear Pine ‘reek in 1431 ~
| o sne from | ;
| #ast hariescon : H
L oMtns. . Clark oMV, i
€nown sniy from \' Among cocks ok R Suan '
hatleston Mrns., | ~imoeri.ne Irawiag AERBERY

Threstened
W

3-108&

Py




Table 3.2

Rare a

nd

protectoed plant =

pecices in

the Nevada/Utah

rata 1t on
v g

L ene vae

Brass, s mae

SRS Sve

" oNaTona,

rev.ces o roaces

study area (pg. 16 of 165,
v v
v e : MK NAME Y vaMit ! e " ABITAT '-".A':IEFXNG Df.m\ns ANT
| ‘ } TME HEFEREN
. +
“ SCanesy PSRN AT -

279

't Listes
federaiiv protected as

protected rare piant speci

rE o e

od sn information fcom Federa. Reqister :ists. Suly .. 1775 and june .u, 13Tk lorrhern veva

‘andidate sndancersd .5 FR. L3'h T = lisred
tened DOI, E * State protacted as
ommpnded fot andangersd

UThOrizise .n Nevada 3r ltan. RC + Recosmended as specie
sutrcrivies .n Nevada ¢ ‘tan

‘wumbere refer "o

wotes lanrs L
irapaced oy ‘ne

ecence

TEY 3¢ CTH .n enarus OLuBn «ere cemoved from f

i.F w4 3 mMacsrvde, Aug.

180,

. ailv andanqgered
oy suthori*ies in Nevada or

of

And. tate status »f¢

-“reatened in TR, 1975 ¥ « Federally protacted
vada For

Tave toveneer. . b

e W,

tive Plant Socisty NNNPS)

try Zavision ander NRS 507
itah: RT = Racommended for
IONCEArn Dy pUtRATLtiAS (n Nevada Or ‘Jtan: RD @ Reccesnended 0 be ielisted by

® engangered OCI-
Rl Jtah Jas no state
threstened status OV

- .- e
vaL i wan ! 4T ' Geavar 4 MiLlart FLYC
aT T \‘ T oa e T, Sa..areous
Liabe wrns *ixend
! Firyan-
iper. 1na
irass  ommun.ty
. — = —_ - — ]
Astera. eae AT oM laze ol N moerliie 14t
B | T.esvan Mtns.
) :
— = R —
. . “ar vA . >andstine A% Auguse -
i ! Lrmar.un L. IRTYIE ¥ Sepremper
' § t reviies 1t canyon
wa..s .0 Laosely
o e S R
L. irreptantaus Fawt . _wer . 3rassiisveas -1 3950-323 Zune= 2
. reous rwistflower iy
- 4 R SR
\ r T
i ropRuLaria- RE vy SELRR line- -
. nae 105 m Auguse
i
+ -
L&, 3rassicaceae RC NV ’ Lencola and Nve cos. . : jandy oLl qay- toee a3z,
| WA T : seprember
‘ |
T 1
e 3rassica.eae 27N May- Aiennial
, RTIUTY fune Jr snore
! . per-
L AT DA
ieveiopment
+5 & "nreat
iCiee
26| =swnsenc:a har.as: i Asteraceae PTINVY harieston | “ith Ponuerosa L, oeet April- ‘1
snes.. Beamar:  iround-taisv . Tlark Co., W cine. une
9vea. var
carulisa )
issea -
P Trirslium . B AC NV everal .xcations /oizani: sutsrops. | S300° Aprii-
sndersoni: Lver i .n Sys » Mineral flat rock aceas » LeR my Jine
co8., NV ranging 4.9nG washes «1%h
! ' merth %o Doud.ds nlack sage o
! ' 0., NV pinyon-tuniger l
‘ , F—
STt s car co fiover facaceae Nat | £. slope at Frisco 550" | cune re 11
roscanum iosred t 2anqe W, f M1lford. ‘
tn = tron 3. T
i H T
-8 T Lemmon.. ‘ ATINV: 5iopen and valieyw | $300-730C° Zune- f22]
iray ! A sagecrush scrup 1524~ July
‘ ) ilow Pine Forest | [l14 ms
J.4 urpurea L.mear-oe . - RT N o tone sutcrops |6350-980G¢ vay LRy
ve..oqq vac e ; b otiaffs. aumus L2078
_nar i estonens.s , | soil. jellowpine 1998 o
' Baxer « usen, | { ’ , farest . mixed atn
N & Reveai } | Lanzun ommun ity
T | I N
jadenrus ! | Li-idceae atiT .eand. Yane v 3an 4anqging JArdens s | 3To0-si00" fugust- At Lake
vag: s FRydb ! Juan na T. may tanyon bottoms 11349- jeptanber| Powel.
Baxer o lausen K Iar o NV 11a03 seape 1891 m 0l
ax. Z.omay Macbr
lorresponds "o .eqend an Map SNOWING «nown LOCAtiuna IS LA

(380 and welish & Thorne,

T -

A revisad .ist . ceing

24 2 S




43,

10.

11.

12.

13,

Natural Environment

REFERENCES TO TABLE 3.2.2.8-1

Reatley, Janice C., Feb., 1977. "Endangered Plant Species of the Nevada Test
Site, Ash Meadows, and Central-Southern Nevada," ERDA.

, April, 1977. "Threatened Plant Species of the Nevada
Test Site, Ash Meadows, and Central-Southern Nevada," ERDA.

, April, 1977. "Threatened Plant Species of the Nevada
Test Site, Ash Meadows, and Central-Southern Nevada," ERDA.

Rhoads, W. A. and M. P. Williams, April, 1977. "Status of Endangered and
Threatened Plant Species on Nevada Test Site--A Survey, Part |: Endangered
Species," ERDA.

Rhoads, W. A., S. Cochrane and M. P. Williams, May, 1978. "Status of
Endangered and Threatened Plant Species on Nevada Test Site--Part 2:
Threatened Species," ERDA.

, January, 1979. Addendum to Status of Endangered and
Threatened Plant Species on Nevada Test Site--A Survey, Parts | and 2.

Holmgren, Arthur H., Leila M. Shultz and John S. Shultz, January, 1977.
"Proposed Endangered and Threatened Species for the Bureau of Land Manage-
ment Tonopah District and Adjacent Areas," Utah State Univ., Logan, Utah.

, July, 1977. "Survey of Proposed Sensitive Species in
Lincoln Co., NV, Herbarium Search and Literature Rivew, USU, Logan, UT.

, August, 1977. "Survey of Proposed Sensitive Species in
Humboldt, and Pershing Counties, NV, Herbarium Search and Literature
Review," USU, Logan, UT.

, 1977. "Survey of Proposed Sensitive Species in Lander
and Eureka Counties, Nevada Herbarium Search and Literature Review," USU,
Logan, UT.

Nevada State Museum, 1979. "Nevada's Threatened and Endangered Plant Map
Book."

BLM, Tonopah District, 1977. "Tonopah Environmental Statement Supple-
mental Report--Endangered and Threatened Flora (with map)."

Forest Service, Toiyabe National Forest, Tonopah, Status Reports on
Threatened and Endangered Plants, 1978,

U.S. Fish and Wildlife Service, Portland, Oregon, "Status Report for
Threatened and Endangered Plants," 1978.

BLM, Nevada, March, 1977. Instruction Memo No. NSO 77-71 to Dist. Mgrs.--
Interim Plant Management Guidelines--ESA, 1973,

BLM Elko Dist. Nevada, 1797. "Field Search for Rare Plants in Wells, NV
area," Preliminary reports.

3-110




20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

31,

Natural Environiment

RLM Las Vegas DNist.,, Nevada, 1978. "Caliente URA--Threatened or
Endangered Plant Species."

Tidestrom, Ivar, 1925. "Flora of Utah and Nevada," Government Printing
Office, Washington, D.C.

Brigham Young University, 1979. "T&E Plants from Tooele, Juab, Millard,
Beaver and lron Counties, Utah--Cormputer Report."

Welsh, Stanley L., N. Duane Atwood and James L. Reveal, 1975. "Endangered,
Threatened, Extinct, Endemic and Rare or Restricted Utah Vascular Plants,"
Reprint from Great Basin Naturalist, Vol, 35:4.

Welsh, S. L., 1978. "Endangered and Threatened Plants of Utah: A
Reevaluation," unpublished manuscript, Brigham Young Univ., Provo, UT, 39

pgs.

Welsh, S. L. and K. H. Thorne, 1979. "lllustrated Manual of Proposed
Endangered and Threatened Plants of Utah."

Abrams, L. and R. S. Ferris, 1960. Illustrated Flora of the Pacific States,
Vols. 104, Stanford University Press, Stanford, CA.

Munz, P. A., 1968. A California Flora and Supplement, University of
California Press, Berkeley.

Barneby, R. C., 1964. Atlas of North American Astragalus, "Memoirs of the
New York Botanical Garden.,”

Reatley, J. C., 1976. "Vascular Plants of the Nevada Test Site and Central
Southern Nevada: Ecologic and Geographic Distributions,” ERDA.

Rhoads, W. A., S. Cochrane and M. P. Williams, October, 1979. "Status of
Endangered and Threatened Plant Species on Tonopah Test Range--A Survey,"
ERDA.

Westec Services, December, 1979. "Preliminary Report on Threatened and
Endangered Plants Found on BLM Land in Clark County, Utah."

1J.S. Forest Service, 1980. Files on T/E Plant Species on Forest Service
Lands - Ken Genz, USFS, Reno.

Hitchcock, C. L., A. Cronquist, M. Ownbey, and J. W. Thompson, 1969.
Vascular Plants of the Pacific Northwest, Univ. Wash. Publ. Biol.

BLM, Utah, 1979. "Rare Plants in Sevier Resource Area."
Cronquist, A., 1947. "Erigeron," Brittonia Vol. 6: 164-5,

Hitchcock, C. L. and A. Cronquist, 1978. Flora of the Pacific Northwest,
University Wash. Press.

3-111




—

32.

33.

34,

35.

36.

Natural Environment

Northern Nevada Native Plant Society, 1980. Newsletter 6:1:3-9.

U.S. Forest Service, 1980. Telephone conversation with Duane Atwood, Zone
Botanist ior Nevada and Utah, Feb. 28, 1980.

Nevada State Museum, 1980. Telephone conversation with Ann Pinzl,
Rotanist, Mar. 4, 1980.

Welsh, S. L. and E. Neese, 1980. "A new Species of Cymopterus (Umbelliferae)
from the Toiyabe Range, Lander Co., Nevada." Madrono Vol. 27:2:97-100.

MacBryde, B., August, 1980. Telephone conversation,

3-112




———— e et e

Table

.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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'y

(2T B I 6 B L T Y
al
it
r
T
3

e
o
ot
™
N
Q.
b
0
T
f
0
D
161
"
V.
"
o
19
fu

Stragalus .entiglnosus var. latus
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Sillia nyens:s

lLew.sla maguirel

Lomatiumw raveni:

Ps

3-114




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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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* 2,2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>