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o COMPARATIVE ENVIRONMENTAL ANALYSIS BY ALTERNATIVE FOR
EACH RESOURCE PRESENTED IN CHAPTERS 3 AND 4

CHAPTER 3, AFFECTED ENVIRONMENT

CHAPTER 3 DESCRIBES THE POTENTIALLY AFFECTED ENVIRONMENT IN
NEVADA, UTAH, TEXAS, AND NEW MEXICO. ENVIRONMENTAL FEATURES OF
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Introduction

COMPARATIVE ANALYSIS
OF ALTERNATIVES

4.1 INTRODUCTION

"The resources which are analyzed in this chapter were identified on the basis
of (a) scoping meetings which the Air Force conducted with state and federal
agencies and the public and (b) a professional interdisciplinary review of the ten
general environmental issues which had been identified. These issues are:

rapid, large-scale growth
land use/land rights
water resources
public health
archaeological and historical resources
energy and nonrenewable resources
terrestrial and aquatic biology
air quality
Native Americans
construction resources

These issues, which are organized under the two major headings Natural Environ-
ment and Human Environment, were then subdivided into resource categories for
analysis (see Table 4.1-1).

Chapter 4 forms the scientific and analytic basis for the comparison of
environmental consequences sumamrized in Chapter 2. Additional support can be
found in the Environmental Technical Reports (ETRs). These reports are not
necessary to review and evaluate the EIS but do provide additional supporting detail
of concern to specialists in various disciplines. Section 4.2 presents a very brief
summary description of the proposed action and alternatives (see Chapter 2, Section
2.2 for a more detailed description).

Section 4.3 provides a detailed examination resource-by-resource of the
significant resources which are expected to be significantly impacted by the
Proposed Action or any of the alternatives. Table 4.1-1 summarizes these resources
in the order in which they are presented. Each discussion includes the following:
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Table 4.1-1. Resource categories and resources dis-
cussed in Section 4.3.1.

I. NATURAL ENVIRONMENT

RESOURCE RESOURCE CATEGORY

Water resources Groundwater
Surface water

Air resources Air quality

Mining and geology

Vegetation Native vegetation

Wildlife Pronghorn antelope
Sage grouse
Bighorn sheep

Protected species Desert tortoise
Utah prairie dog
Rare plants
Aquatic species

Wilderness

II. HUMAN ENVIRONMENT

Economy Employment and labor force

Income and earnings

Population

Housing

Public finance

Community infrastructure Educational services
Health services personnel
Public safety personnel
Urban land use

Quality of life

Transportation

Energy

Land Land ownership
Irrigated cropland
Ranches and homes
Grazing
Recreation

Native Americans Cultural resources
Land use and water accessibility
Migration

Archaeological and historical
resources

Paleontological resources

Construction resources

4140
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Introduction

unavoidable adverse impacts of the project, the relationship between the short-term
uses of man's environment and the long-term productivity, cumulative impacts when
other regional projects are considered, and the irreversible or irretrievable commit-
ments of resources. The impact analysis includes direct and indirect impacts,
differentiates between impacts associated with construction and operations phases,
and support measures for mitigative adverse impacts. For each resource, the
potential for impact is assessed for conceptual layouts of full and split deployment
in Nevada/Utah and Texas/New Mexico for DDAs for OBs.

Analysis of the resources includes maps which illustrate the relationship
between project activity and resource distribution for the DDAs and OB sites
suitability areas and vicinity. Where applicable, tables which summarize resource
abundance and significance of impact by hydrological subunits for the Nevada/Utah
DDA and OBs by county for the Texas/New Mexico DDA and OBs are also included.
Comparisons of the short- and long-term impacts on the resource of the Proposed
Action and alternatives are also graphically summarized. Figure 4.1-1 presents an
overall summary of the short-term impacts presented in Section 4.3. Figure 4.1-2
summarizes the long-term impacts.

Section 4.4 adds significant resources from the natural environment which
were not found to be significantly impacted by the Proposed Action and alterna-
tives. For example, an analysis of the relationship between project activity and the
distribution of mule deer, waterfowl and a variety of small game birds indicated
that these resources would not be significantly impacted. Nevertheless, a discussion
of those analyses and findings are included in Section 4.4.

4-3
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Fig 4.1-1 SUMMARY COMPARISON OF 8

BETWEEN THE PROPOSED AC'

NATURAL ENVIRONMENT RESOURCEI

ACTION
Do 0

PROPOSED ODA iNEVADA/UTAH)

ACTION 1-OB (COYOTE SPRING/CLARK CO.)

(PA) 2-OB (MILFORD/BEAVER CO.)

DDA (NEVADA/UTAH)

ALT 1 1-08 (COYOTE SPRING/CLARK CO.)

2-OB (BERYL/IRON CO.)

DDA (NEVADA/UTAH)

ALT 2 1-08 (COYOTE SPRINGICLARK CO.)

2-OB (DELTA/MILLARD CO.)

DDA (NEVADA/UTAH)

ALT 3 1-oB IBERYL/IRON CO.)

2-OB (ELY/WHITE PINE CO.)

DDA (NEVADA/UTAH)

ALT 4 1-oB (BERYL/IRON CO.)

2-OB (COYOTE SPRING/CLARK CO.)

DDA (NEVADA/UTAH)

ALT 5 1-OB (MILFORD/BEAVERCO.)

2-GB (ELY/WHITE PINE CO.)

DDA (NEVADA/UTAH)

ALT 6 1-08 (MILFORD/BEAVER CO.)

2-(COYOTE SPRING/CLARK CO.)

ODA (TEXAS/NEW MEXICO)

ALT 7 1-08 (CLOVIS/CURRYCO.)

2-0B IDALHART/HARTLY CO.$

DDA (NEVADA/UTAH)

ALT 8 DDA (TEXAS/NEW MEXICO)

1-GB (COYOTE SPRING/CLARK CO.)

2-O (CLOVIS/CURRY CO.)

WHILE THERE MAY BE AN OVERALL ESTIMATE OF NO IMPACT OR LOW IMPACT

WHEN CONSIDERING THE DDA REGION AS A WHOLE. IT MUST BE RECOGNIZED
THAT DURING SHORT TERM CONSTRUCTION ACTIVITIES. SPECIFIC AREAS

OR COMMUNITIES WITHIN OR NEAR THE DOA COULD BE SIGNIFICANTLY
IMPACTED THESE LOCAL IMPACTS ARE ANALYZED ON A HYDROLOGICAL
SUBUNIT OR COUNTY BASIS IN CHAPTER 4

2 THE REDUCTION IN DDA SIZE FOR NEVADA UTAH UNDER ALTERNATIVE B
DOES NOT NECESSARILY CHANGE THE SIGNIFICANCE OF IMPACT ON A
SPECIFIC RESOURCE MANY IMPACTS OCCUR IN A LIMITED GEOGRAPHIC
AREA WHICH IS INCLUDED IN BOTH THE FULL AND SPLIT DEPLOYMENT
DDA OR ARE SPECIFIC TO THE OB SUITABILITY ZONE
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Fig 4.1-2 SUMMARY COMPARISON OF LON

BETWEEN THE PROPOSED ACTIC

NATURAL ENVIRONMENT RESOURCES

ACTION

PROPOSED DDA (NEVADA/UTAH)

ACTION 7-oB (COYOTE SPRING/CLARK CO.)

(PA) 2-oR (MILFORD/BEAVER CO.)

DDA (NEVADA/UTAH)

ALT 1 1-OB (COYOTE SPRING/CLARK CO.)

2-08 (BERYL/IRON CO.)

DDA (NEVADA/UTAH)

ALT 2 1-OB (COYOTE SPRING/CLARK CO.)

2-08 (DELTA/MILLARD CO.)

DOA (NEVADA/UTAH)

ALT 3 1-08 (BERYL/IRON CO.)

2-OR (ELY/WHITE PINE CO.)

DDA (NEVADA/UTAH)

ALT 4 1-O8 (BERYL/IRON CO.)

2-OR (COYOTE SPRING/CLARK CO.)

DDA (NEVADA/UTAH)

ALT 5 1-08 (MILFORD/BEAVER CO.)

2-08 (ELY/WHITE PINE CO.)

DDA (NEVADA/UTAH)

ALT 6 1-OB (MILFORD/BEAVER CO.)

2-(COYOTE SPRING/CLARK CO.)

DDA (TEXAS/NEW MEXICO)

ALT 7 1-08 (CLOVIS/CURRY CO.)

2-OR (DALHART/HARTLY CO.'

DOA (NEVADA/UTAH)

ALT 8 DDA (TEXAS/NEW MEXICO)

1-OR (COYOTE SPRING/CLARK CO.)

2-OB (CLOVIS/CURRY CO.)

WHILE THERE MAY BE AN OVERALL ESTIMATE OF NO IMPACT OR LOW IMPACT
WHEN CONSIDERING THE DDA REGION AS A WHOLE, IT MUST BE RECOGNIZED
THAr DURING SHORT TERM CONSTRUCTION ACTIVITIES, SPECIFIC AREAS
OR COMMUNIT:,S WITHIN OR NEAR THE ODA COULD BE SIGNIFICANTLY
IMPACTED THESE LOCAL IMPACTS ARE ANALYZED ON A HYDROLOGICAL
SUBUNIT OR COUNTY BASIS IN CHAPTER 4

2 THE REDUCTION IN DDA SIZE FOR NEVADA UTAH UNDER ALTERNATIVE 8
DOES NOT NECESSARILY CHANGE THE SIGNIFICANCE OF IMPACT ON A
SPECIFIC RESOURCE MANY IMPACTS OCCUR IN A LIMITED GEOGRAPHIC
AREA WHICH IS INCLUDED IN BOTH THE FULL AND SPLIT DEPLOYMENT
DDA, OR ARE SPECIFIC TO THE 0B SUITABILITY ZONE
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Description of Proposed Action and Alternatives
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DESCRIPTION OF PROPOSED ACTION
AND ALTERNATIVES

This section briefly sumarizes the description of the Proposed Action and
alternatives presented in Section 2.2. Additional details regarding the size,
location, and timing of construction are presented in Section 2.2. This abbreviated
description is included so that readers of Chapter 4 will have rapid access to
important project elements while reading the discussions of potential environmental
impacts presented in Sections 4.3 and 4.4. Discussion of the No Action Alternative,
presented in Section 2.2.5, identifies trends within deployment areas and evaluates
the regional environmental ramifications of a no deployment decision at this time.

The Proposed Action is full basing (200 missiles) deployment in Nevada/Utah,
with the first OB complex in Coyote Spring Valley, Nevada and the second near
Milford, Utah. Alternatives 1 through 6 use the same DDA layout and the additional
OB complex locationsof Beryl and Delta, Utah and Ely, Nevada. Alternative 7, full basing in
Texas/New Mexico, has OB compexes near Clovis, New Mexico and Dalhart, Texas.
Alternative 8 splits the system: 100 missiles in Nevada/Utah, and 100 missiles in
Texas/New Mexico, a first OB complex at Coyote Spring Valley, and a second OB
complex near Clovis. The alternatives to the Proposed Action are numbered to
facilitate discussion of them. Their numerical order is not hierarchical and does not
indicate preference.

Table 4.2-1 shows the OB complex locations and components for the Proposed
Action and alternatives. Table 4.2-2 shows the distribution of protective shelters by
state and county for the Proposed Action and the alternatives. Permanent and
temporary land requirements are shown in Table 4.2-3. For the Proposed Action and
Alternatives I through 7 the total fenced area is 25 square nautical miles (sq nm).
For Alternative 8 the total fenced area is about 28 sq nm.

Estimated construction resources for full Nevada/Utah deployment, the Pro-
posed Action, and Alternatives I through 6, are shown in Table 4.2-4. Generally,
the peak year requirement for most materials occurs in 1987. The personnel are
average direct construction workers only. No water for revegetation was included.
The disturbed area includes OB complex, protective shelter, and road construction;
but does not include temporary construction facilities, such as marshalling yards,
water wells, aggregate pits, etc. Reinforcing steel and steel shapes comprise the
steel quantities. Aggregate is for road construction only.
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Table 4.2-1. OB complex locations and components for
Proposed Action and alternatives.

FIRST OB COMPLEX SECOND OB COMPLEX
ALTERNATIVE 1

LOCATION C NSTEM LOCATION SYSTEMLOATONMPONENTS! COMPONENTS

Proposed Coyote OB, DAA, OBTS, Milford, Utah OB, Airfield
Action Spring Valley, Airfield

Nevada

1. Coyote OB, DAA, OBTS, Beryl, Utah 10B, Airfield
Spring Valley, Airfield
Nevada

2. Coyote OB, DAA, OBTS, Delta, Utah '0B, Airfield
Spring Valley, Airfield
Nevada

3. 1 Beryl, Utah Ob, DAA, OBTS, Ely, Nevada !OB, Airfield
Airfield T Cy

4. Beryl, Utah OB, DAA OBTS CoyoteOB, Airfield
Airfield Spring Valley,

Nevada

5. Milford, Utah OB, DAA, OBTS, Ely, Nevada lOB, Airfield

6. Milford, Utah &i r l, d OBTS, Coyote 1OB, Airfield
Airfield Spring Valley, I

Nevada

7. Clovis, OB, DAA, OBTS, Dalhart, Texas OB, Airfield
New Mexico Airfield

8. Coyote OB, DAA, OBTS Clovis, OB, DAA,
Spring Valley, Airfield New Mexico Airfield
Nevada

No Action N

3601-2
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Table 4.2-2. Distribution of pro-
tective shelters by state
and county for the Proposed
Action (PA) and alternatives.

S ALTERNATIVE

STATE/COUNTY I A

PA, 1-6 7 8

Nevada

Esmeralda 138 - -
Eureka 323 - -
Lander 84 - -
Lincoln 953 - 920
Nve 1,324 -- 629
White Pine 437 - 36

Subtotal 3,259 - 1,585

Utah

Beaver 189 - 188
Juab 314 - 17
Millard 754 - 510
Tooele 84 - I - I

Subtotal 1,341 - 715

Region Total 4,600 - 2,300

T ex as 
12 1

Bailey 126 14
Castro - 137 -
Cochran - 61 51
Dallam - 690 190
Deaf Smith - 574 242
Hartley - 354 250
HockleN - 16 14
Lamb - 42 9
Oldham - 74 41
Parmer - 246 1
Randall - 55 -
Sherman - 39 -
Swisher - 26 -

Subtotal - 2,440 812

New Mexico2,4 81

Curry - 196 43
De Baca -- 137 II15

Guadalupe - 6 6
Harding - 215 202
Lea - 16 17
Quay - 342 312
Roosevelt - 542 164
Union - 225 155

Subtotal - 2,160 1,488

Region Total - 4,600 2,300

TOTAL 4,600 4,600 4,600

4047
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Table 4.2-3. M-X system facilities land requirements
(acres).

OPERATIONS

DESCRIPTION NUMBER CONSTRUCTION

FENCEDZ TOTAL

Operating Base Complexes

First OB 1 6,140 3,740 I 6,140

Second OB 1 4,240-6,140 2,740-3,740 4,240-6,140

OBTS 1 250 30 90

DAA 1-22 1,950-3,900 1,950-3,900 1,950-3,900

Subtotal 12,580-16,430 8,460-11,410 12,420-16,270

VDA Facilities

Shelters 4,600 T 34,500 11,500 11,500

DTN 1,260-1,46031 15,300-17,700 na 11,50c-13,300

Cluster Road 5,900-6,2003 72,000-75,200 na 54,000--,E,400

Support Road 1,3203 8,100 na 6,100

CMF 200 1,040 800 800

Antenna 4,600 850 na 850

ASC 3-4 165-220 60-80 165-Z20

RSS 200 70 50 I 50

Construction Camps 15-18 375-450 na na

Concrete Plants 100-200 500-1,000 na na

Material Source Points 15-18 150-180 na na

Water Wells 150-310 150-310 na

Marshalling Yards 3-5 1,950-3,250 na na

Construction Roads 250-3503 3,000-4,200 na na

Subtotal 138,150-147,070 12,410-12,430 86,965-91,22C

Total 150,700-163,500 20,900-23,900 99,400-107,500

3666-

120,900 acres - 24.7 sq.nr. (Proposed Action and Alternatives 1 thru 7).
2
High end of range reflects split basing (Alternative 8).

3
Statute Miles
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Table 4.2-4. Total construction resources for Proposed Action,
Nevada/Utah full basing.

CONSTRUCTION QUANTITY PER YEAR

RESOURCES
1982 1983 1984 1985 1986 1987 1988 1989

Personnel' 1,150 1,992 4,400 10,722 17,075 15.303 13,017 4.821

Water (AF)

Incremental 380 890 6,133 18,376 20,669 23.075 14.295 3.207

Cumulative 380 1,270 7,403 25.779 46.448 69.523 83.818 87.025

Disturbed Area (Acres)

Incremental 1,740 3,317 10,907 26,566 32,631 36,461 22.926 5.484

cumulative 1.740 5,057 15,964 42,530 75,161 111.622 134548 140 03"

Materials

Steel (TNS)

Incremental 850 3,539 30,112 121,399 82,982 107.242 50.068

Cumulative 850 4,389 34,501 155,900 238,882 346.124 96,192

Concrete (CY*1,O00)

Incremental 150 189 365 1.094 794 924 436

Cumulative 150 339 704 1.798 2,592 3.516 3.952

Asphalt (TNS*I,O00)

Incremental 121 1,491 1,836 1,979 2.035 397 100

Cumulative 121 1,612 3,448 5,427 7,4621 7859 7.959

Aggregate (CY*1,000)

Incremental 140 363 3,659 11,921 10!395 13.630 6,988 649

Cumulative 140 503 4,162 16,083 26,478 40,108 47,096 47.745.

Prime Coat (TNS)

Incremental 444 6,725 7,816 7,898 8,864 2,438 850

Cumulative 444 7,169 14,985 22,883 31.747 34,185 35,035

Fencing (LF*1,O00)

Incremental 45 505 1.938 1,308 1,727 807

Cumulative 45 550 2,488 3,796 5,523 6.330

Personnel numbers are yearly averages. 3315-3
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Description of Proposed Action and Alternatives

Estimated construction resources for full Texas/New Mexico deployment,
Alternative 7, are included in Table 4.2-5. The corresponding estimates for split
basing, Alternative 8, are presented for Nevada/Utah in Table 4.2-6 and for
Texas/New Mexico in Table 4.2-7. These project elements and construction
resource requirements have been compared with the description of the deployment
regions presented in Chapter 3 to produce the potential impacts presented in
Chapter 4.
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Table 4.2-5. Total construction resources for Alternative 7,
Texas/New Mexico full basing.

CONSTRUCTION QUANTITY PER YEAR

RESOURCES
1982 1983 1984 1985 1986 1987 1988 1989

Personnel' 1,150 2,834 4,981 10,278 14,414 15.874 13,102 4,259

Water (AF)

Incremental 380 3,217 5,922 15,554 20,494 21,225 13,636 2,503
Cumulative 380 3,597 9,519 23.073 45,567 66.792 80.428 82.931

Disturbed Area (Acres)

Incremental 1,740 6,444 11,171 22,110 32,030 34,483 22,208 4,311
cumulative 1,740 8,184 19,355 41,465 73.495.107.978 130,186 134 49

Materials

Steel (TNS)

Incremental 850 12,163 45,362 76,287 103,797 112,592 45,13E

Cumulative 850 13,013 58,375 134,662 238,459 351,051 396,19C

Concrete (CY*1,000)
Incremental 150 252 477 763 947 963 40C

Cumulative 150 402 879 1,642 2.589 3,552 3t95*

Asphalt (TNS*1,000)

Incremental 657 968 2,443 1,198 1.508 170 10C
Cumulative 657 1,625 4,068 5,266 6,774 6.944 7,04,

Aggregate (CY*1,O00)

Incremental 140 1,863 3,483 8,910 12,210 11,781 6,421 271
Cumulative 140 2,003 5,486 14,396 26,606, 38,387 44,808 45,08

Prime Coat (TNS)

Incremental 2,403 4,414 10,032 5,041 6,936 1,610 85C
Cumulative 2,403 7,217 17,249 22,290 29,226 30,836 31,68E

Fencing (LF*1,000)

Incremental 183 748 1,221 1,640 1,812 721

Cumulative 183 931 2,152 3,792 5,604 6,33
'Personnel numbers are yearly averages. 3316-3
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Table 4.2-6. Total construction resources for portion of Alter-
native 8, Nevada/Utah split basing.

CONSTHUC'IION QUANTITY PER YEAR
RESOU RCE S

1982 1983 1984 1985 1986 1987 1988 1989

Personnel' 1,100 1,971 4,314 8,274 7.993 6,323 4,450 1,208

Water (AF)

Incremental 360 947 3,696 11,672 10,346 8,671 5.387 704

Cumulative 360 1,307 7,003 18.675 29,021 37,692 43,079 43.783

Disturbed Area (Acres)

Incremental 1,670 3.339 10,513 16.687 15,528 14,057 8.934 1.399

cumulative 1,670 5.009 15,522 132,209 47,737 61,794 70,728 72,127

Afaterials

Steel (TNS)

Incremental 820 3,086 36,327 51,265 50,972 40,4.1? 15,586

Cumulative 820 3,906 40,233 91,498 142,470 182,912,98,769

Concrete (CY*1,000)

Incremental 140 195 410 463 374 297 116

Cumulative 140 335 745 1,208 1,582 1,879 1,995

Asphalt (TNS*1,000)

Incremental 160 1,233 1.217 1,004 256 132

Cumulative 160 1,393 2,610 3,614 3,870 4.002

Aggregate (CY*1,000)

Incremental 130 388 3,450 6,924 5,588 4,784 2,686

Cumulative 130 518 3,968 10,892 16,480 21,264 23.950

Prime Coat (TNS)

Incremental 587 5,733 5,521 4,315 935 488

Cumulative 587 6,320 11,841 16,156 17,091 17,579

Fencing (LF*1,000)

Incremental 37 604 831 811 643 254

Cumulative 37 641 1,472 2,283 2,926 3,180

'Personnel numbers are yearly averages. 3318- 2
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Table 4.2-7. Total construction resources for portion of Alter-
native 8, Texas/New Mexico split basing.

CONSTRUCTION QUANTITY PER YEAR

RESOURCES
1982 1983 1984 1985 1986 1987 1988 1989

Personnel! 300 1 q33 4,326 8,711 9.29.1 6.11 2.656

Water (AF)

Incremental 110 885 5.748 12.701 11,546 8 9S4 1.782

Cumulative 110 , 995 6.743 19,444 30.990 39.974 41.756

Disturbed Area (Acres)

Incremental 570 3.607 10,913 18,157 i7,993 14.625 3,402

cumulative 570 4,177 15,090 33,247 51,240 65.865 69.267

Materials

Steel (TNS)

Incremental 740 3,315 38,188 65,561 57,278 33.369

Cumulative 740 4.055 42,243 107.8041165,082 198.45

Concrete (CY*1,000)

Incremental 140 197 424 568 120 24c

Cumulative 140 337 761 1.329 1.7491 1.994

Asphalt (TNS*1,000) f
Incremental 110 1.309 1.333 546 304

Cumulative 110 1 419 .2750 a1) 1)

Aggregate (CY*1,O00)

Incremental 40 359 3,429 7,582 6,257 4,783 231

Cumulative 40 399 3,828 11,410 17.667 22,450 22.681

Prime Coat (TNS)

Incremental 403 6,073 5,947 2,580 1,113

Cumulative 403 6,476 12,423 15,003 16,116

Fencing (LF*1,000)

Incremental 38 635 1.058 911 53

Cumulative 38 673 1,731 2,642 3,173

Personnel numbers are yearly averages. 3324-3
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COMPARATIVE ANALYSIS OF
ENVIRONMENTAL CONSEQUENCES

This section provides for each significant natural and human resource an
analysis of the relative impacts anticipated for the Proposed Action and alternatives
I through 8. The resources addressed here are the significant resources having
potentially significant impacts; these analyses are summarized in Chapter 2.
Section 4.4 covers the impact analyses performed for other resources for which
project effects are expected to be minimal, because of either the relative resource
abundance or the lack of meaningful intersection with the project.
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Groundwater

GROUNDWATER

INTRODUCTION (4.3.1.1.1)

Successful implementation of the M-X project will require significant develop-
ment of water resources to meet both the relatively short-term (2-5 years at any
location) construction needs and the longer-term (about 30 years) system operation
and support facility needs. Water is a scarce resource in the large regions of the
southwestern United States being considered for M-X deployment. Changes in the
availability of water could effect many sectors of life in these regions. Thus, water
must be considered a significant resource.

in order to assess water availability, an M-X Water Resources program was
initiated in June 1979 for both the construction and operational phases of the M-X
project. The groundwater studies program status and scope are shown in Figure
4.3.1.1-1.

The most significant potential impact of M-X water development on ground-
water resources is its possible effect on groundwater availability for competing
water users. The possible lowering of water levels in existing wells could be a short-
or long-term problem affecting groundwater availability through increased pumping
costs, or, in the most severe case, the need to deepen existing wells. Other impacts
which could result from hydraulic responses to M-X withdrawals include reduced
spring flow, reduction of regional groundwater flow, deterioration of water quality
and land subsidence.

A reduction of spring flow could result from a lowering of pressure (or head) in
the spring's source aquifer(s). If the spring flow is currently diverted for beneficial
use, then the user(s) would be immediately impacted. Unlike the well user who
could still pump from a well with a lowered water level, the spring user(s) would
have no immediate method available for retrieving the water lost. Corresponding
secondary socioeconomic impacts may be felt in areas which depend on springs
potentially affected by the M-X-related water use.

Reduced spring flows may also lead to a disruption or destruction of wetland
habitats and areas of phreatophyte vegetation. From purely a water management
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Groundwater

point of view, a project which derives water largely from intercepted natural
groundwater discharge is viewed with favor because water that was formerly being
lost or "wasted" to evapotranspiration is being diverted and put to beneficial use. In
many areas, however, natural groundwater discharge does maintain an important
habitat for native plants and wildlife. Interception or disruption of that discharge
may lead to biological impacts in that community. In confined aquifers, intercep-
tion of natural discharge may occur relatively quickly as the pressure effects of
pumping can be transmitted over large distances within the flow system in relatively
short periods of time. In unconfined aquifers, considerable volumes of water usually
must be removed from aquifer storage before a spring or natural discharge is
disrupted.

Regional flows could be impacted by additional groundwater development.
Reduction of the regional flows could result in reduced spring flows, the impacts of
which have been discussed.

Water quality could be adversely impacted if M-X withdrawals result, for
example, in dewatering of fine-grained sediments, or in significant volumes of water
being removed from aquifer storage. Water uses sensitive to changes in water
quality include domestic, industrial and to a lesser extent, irrigation uses. Natural
resources which are sensitive to changes in water quality include aquatic species and
native vegetation. In areas where existing water quality is already a limiting factor,
further deterioration in water quality could render the source unfit for certain uses.

Land subsidence resulting from the withdrawal of groundwater is generally
most severe in areas close to well fields and can be a serious problem, particularly if
well fields are located in inhabited areas where damage to buried pipes, building
foundations, or other structures might occur.

The determination of how much water an area can produce without creating
undesirable effecLa requires analysis of both the hydrologic relationships between a
pumped well and the source aquifer, and the legal constraints defining the degree to
which specific effects can be tolerated. Performing such an analysis on the large
aquifer systems of the arid southwest is particularly difficult because physical and
legal factors change radically over very short distances. Consequently, the specific
location of pumping has a great influence on the impacts of water development in
any given case. Because quantitative data on aquifer performance are generally not
available in most valleys or areas being considered, and because M-X wells have not
yet been designed or located, it is not possible to evaluate the impacts of M-X water
development in any detailed or quantitative sense.

The method used to evaluate impacts of the M-X project on groundwater
resources incorporates the fundamental assumption that M-X water needs for both
construction and long-term operations will be met locally by developing valley fill
groundwater resources beyond the current level of development within each valley
or hydrologic subunit. It is recognized that this may not turn out to be the case,
particularly in areas where legal constraints are significant, but until the water
development plans are better defined, this assumption provides a consistent frame-
work for comparing potential impacts from one area to another.

An evaluation was performed of the relative potential for M-X water
development actions which could result in significant detrimental impacts on
groundwater availability. The factors used in the analysis were:
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Groundwater--Proposed Action

I. The volume of recoverable water in storage in the upper 100 feet of
saturated valley fill (total estimated recoverable storage used in Texas/
New Mexico)

2. The volume of current groundwater use

3. The relative volume of the proposed M-X withdrawal

4. The estimated perennial yield of the system (not used in Texas/New
Mexico)

5. Legal constraints on groundwater development

The method of analysis provides an indirect measure of the potential for
impacts to occur on a valley-by-valley or area-by-area basis. Whether or not these
impacts actually do occur, and to what degree they occur, would depend on the
location and construction details of M-X wells, the pumping rate and duration, the
hydraulic characteristics of the aquifer(s) in the area of pumping, and the degree of
hydraulic continuity between M-X wells and points of current water use.

PROPOSED ACTION (4.3.1.1.2)

DDA Impacts

The relationship between the Proposed Action in each hydrologic subunit with
present water resources is shown in Figure 4.3.1.1-2.

Figure 4.3.1.1-3 shows present water usage rates and M-X DDA peak year
demands. These values, expressed as percentage of perennial yield, are given for
each hydrologic subunit. The figure shows in which valleys the present usage rate
exceeds the perennial yield and thus where aquifer storage is currently being
depleted. The figure also identifies those valleys which are not presently over-
drafted but could be during the DDA construction period. The percentage of
overdraft can be seen, thus giving some indication of the present stress and M-X-
induced stress on the system. The relative size of the new M-X-induced demands to
the present usage rate is also illustrated.

Figure 4.3.1.1-4 presents the relative volume of water in storage in each of
the hydrologic subunits. The relative magnitude of current water use over a 3-year
period (shortest construction period for a construction group) is compared to the
M-X DDA construction 3-year demands. If one assumes that all of the M-X DDA
construction demands will be met by a depletion of storage (rather than intercepted
recharge or discharge), then impacts on groundwater availability are likely to be less
severe in those valleys with relatively large storage reserves. Similarly, if the real
extent of the valley fill aquifer is large, as reflected by the storage factor used in
the analysis, then more options are available for locating and spacing wells so as to
minimize short- and long-term groundwater impacts. This graph uses a log scale to
present relative values.
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Groundwater--Proposed Action

There will be a heavy demand in each of the DDA valleys for a period ranging
from 2 to 5 years to support the construction activities. After this period the water
requirement for M-X will be minimal with the largest uses being the approximately
100 acre-ft per year required in the four subunits where ASC are located.

Although the pumping stresses of DDA construction are short-term, the
determination of whether impacts will be short- or long-term again depend upon a
complex set of variables that are site-dependent. A decrease in spring discharge
rate may be long- or short-term depending on the completeness of recovery.
Impacts may also become long-term even if recovery is complete, if for example,
during the low flow period, plant or animal numbers are reduced or eliminated. The
same logic may be applied to the impacts of well interference, water quality
deterioration and decreasing regional flows.

Although same long-term impacts may occur due to the short-term M-X
withdrawals, the analysis of gross groundwater resource characteristics indicates
that the potential for widespread long-term impacts on groundwater availability is
not great. For example, total M-X DDA construction water requirements, in every
valley, represents less than one percent of the estimated recoverable water in
storage in the upper 100 feet of saturated valley fill alluvium. in any event, water
level recovery will begin following M-X DDA construction.

Nevada and Utah have established limits on the quantities of water available,
so competition for the resource has become stronger. DDA construction may
compete with major projects such as H. Allan-Warner Valley Project in Dry Lake
Valley or an alunite mine in Wah Wah Valley. It may also compete with much
smaller users seeking to develop small mining claims or establish irrigated farming.
The M-X demands in the DDA are only temporary, however, and the impacts to
other users could become long-term if timing is a critical element to their
successes, or if during M-X use, the impact is of a magnitude that prohibits use of
that diversion in the future.

The impacts to water resources in the DDA may also become long-term if the
water diversions developed f or M-X are utilized on a permanent basis for different
purposes following construction. Water utilized for construction may become an
irretrievable resource depending on local conditions. This is especially true in those
valleys where "mining of groundwater" is already occurring (see Figure 4.3.1.1-3).

Hydrologic subunits which have the highest relative potential for significant
impacts in Nevada/Utah are Pine, Wah Wah, Moniter, Ralston, Stone Cabin,
Penoyer, Coal, and Lake.

Relative potentials f or impacts are presented in Table 4.3.1.1-1. The rating
system was devised by analyzing the five factors presented earlier. The level of
significance of the impact in each subunit is not predictable at this time. That
determination must wait until the completion of detailed studies at each point of
diversion.

Many of the impacts cited are avoidable through careLul well field design and
the avoidance of those areas where future studies determine there is a high
likelihood that these impacts will occur.
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Table 4.3.1.1-1. Potential impact to groundwater avail-
ability in Nevada/Utah DDA for the
Proposed Action and Alternatives 1-6.

HYDROLOGIC SUBUNIT GROUNDWATER SHORT-TERM LONG-TERM

1 AVAILABILITY' IMPACT' IMPACT'
-NO. NAME

Subunits with M-X Cluster and DTN

4 SnakeLiLj
5 Pine
6 White

Fish Springs
8 Dugway
9 Government Creek
46 Sevier Desert
46A Sevier Desert & Dry Lake-'
54 Wan Wah
137A Big Smoky-Tonopah Flat
139 Kobeh
140A Monitor-Northern
140B Monitor-Southern
141 Ralston
142 Alkali Spring I148 ]Cactus Flat

149 [Stone Cabin2

151 Antelope
154 Newark

2

155AC Little Smokv-N&S
156 Hot Creek
170 Penoyer
171 Coal
172 Garden
173AB Railroad-N&S
174 Jakes
175 Long
178B Butte-South
179 Steptoe
180 Cave
181 Dry Lakez
182 Delamar
183 Lake
184 Spring
196 Hamlin *
202 Patterson * * *
207 White River' * * *
208 Pahroc * *

209 Pahranagat *

Overall DDA

3926-2

*Data not available.

7 No impact.(Low availability.)

[1f-T Low impact. (Moderately low availability.)

Moderate impact. (Moderate availability.)

High impact. (High availability.)

2
Conceptual location of Area Support Centers (ASCs).
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G roundwater-- Proposed Action

The impacts to the groundwater may be minimized by the following mitiga-
tions:

o Design well field to minimize interference with pumpage centers,
springs, and local users.

o Provide storage near each diversion to minimize pumping rate and thus
local effects.

o Eliminate the irrigation for revegetation of shelter sites thus decreasing
necessary water quantities by at least 25 percent.

o Utilize dust control material or method not requiring water.

o Investigate alternative road building techniques that utilize less water.

" Import water from abundant sources.

o Establish water level and quality monitoring network.

In an attempt to reduce the potential impacts associated with M-X water
demands the Air Force has commited to follow state water law and has filed
applications for water appropriations with the State Engineer's Office. These
applications are expected to receive careful review by staff and to be subject to
public comment.

Coyote Spring Valley OB Impacts

An OB near Coyote Spring Valley would lie in a basin that is near the
downstream end of a topographic trough that forms a regional groundwater system
in the White River area (Figure 4.3.1.1-5). The Muddy River Springs area is an
outlet of the subsurface flow for this sytem. On LANDSAT photos (Figure
4.3.1.1-6), irrigated vegetation is outlined in green.

Development of water resources in the Coyote Spring Valley area could reduce
the regional flows which are the source for the Muddy River Springs. Any reduction
of flow could have significant impact on the users of the water from Muddy River
Springs and the Muddy River. The Muddy River Springs "are the base of the
agricultural economy of the Moapa Valley" (Eakin, 1964) and agriculture is the
economic base of the Moapa Reservation. Thus, not only could the demands from an
OB located at Coyote Spring Valley reduce flow at an important spring, significantly
impacting aquatic and terrestrial biota, but it could also affect water availability
for the Native Americans on the Moapa Reservation.

Figure 4.3.1.1-7 shows current usage and OB operational demands for water
relative to the perennial yield of the Coyote Spring Valley area and the other siting
areas. Because of the proximity and hydrologic interrelationships between the
areas, the Coyote Spring Valley site was analyzed jointly with the Coyote Spring,
Kane Springs and Moapa Spring Valley hydrologic subunits.
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G roundwater-- Proposed Action

It should be noted that unlike those for the DDA, the operational demands for
the OB are large and long-term. The effects of construction demands at the OB site
are not shown as the demands are relatively small and short-term although any
impacts which may result from construction activities would be accentuated by
operational activities. Operational demands are also compared to the estimated
storage quantity, as presented in Figure 4.3.1.1-8. This comparison does not allow
for recharge during the 30-year period, and should not be looked upon as an estimate
of aquifer life. Rather, it is to be used as a basis for comparison of relative storage
sizes and of the relative severity of potential impacts caused by present usage rate
and potential M-X demands.

Figures 4.3.1.1-7 and 4.3.1.1-8 indicate a high probability of impacts exist if
an OB is constructed in the Coyote Spring Valley area. The impacts discussed
earlier are made very significant by long-term diversion from an area with a small
amount of local recharge. The relative potential impact at the Coyote Spring Valley
site and the other potential OB sites are shown in Table 4.3.1.1-2. This table
indicates that the relative potential for impact on groundwater at the Coyote Spring
Valley site is high.

Potentially significant impacts could be reduced or avoided if the following
mitigations were instituted:

o Obtain water from a source outside the regional system such as the
Colorado River and transport it to the operating base location and to the
location of significant M-X-induced population growth.

" Incorporate water saving features into all operating base and support
community design (consider both construction and operation of the
system).

o Utilize treated wastewater for irrigation and other nonpotable uses.

o Utilize infiltration basins to return treated wastewater to groundwater
reservoir.

o Locate and manage well field to avoid direct impacts to springs and
existing wells.

Milford 06 Impacts

The proposed site for the OB at Milford is shown in Figure 4.3.1.1-9. Those
areas where water is being used for irrigation, noted on the figure, are important as
they are potentially the ones that would be most heavily impacted by the operating
base.

The proposed OB at Milford would be situated in an area already experiencing
a decline in water level. This would be the main effect leading to impacts already
discussed. M-X demands would be approximately I1I percent of current use. While
this would be a relatively small percentage, M-X use could accelerate the decline of
the water table.

However, further appropriations are not being allowed by the Utah State
Engineer in the area around Milford. Therefore, water will have to be obtained by
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Groundwater--Alternative I

the acquisition of water rights from existing users. This acquisition could impact
the agricultural base of the area because nearly 2,000 irrigated acres would have
been removed from production in order to provide water to meet M-X demands.

The location of large agricultural areas near the OB site would increase the
probability that long-term operations related to M-X withdrawals would have
impacts on existing wells. Even if existing water rights are obtained to satisfy M-X
demands, the potential for a decrease in water table still might occur as a result of
prolonged or increased pumping. New impacts might also result from possible
relocations of existing diversions.

The impacts are avoidable through importation of water from more abundant
sources. Potential impacts can be reduced by careful design of the well fields.
importation of water has a favorable impact in that the water could be reused and
made available for irrigation. This reclaimed water could be used to reduce M-X
demands or sold to present irrigators.

Table 4.3.1.1-2 indicates that there is a moderate potential for impacts
relative to other bases in Nevada/Utah, should an OB be located near Milford.

Mitigations would be the same as those discussed for the Coyote Spring Valley
base although importation from the Colorado River Basin may be less viable.

ALTERNATIVE 1 (4.3.1.1.3)

ODA Impacts

The DDA configuration for Alternative I is the same as that for the Proposed
Action and the potential impacts to the water resources in the DDA are the same.

Coyote Spring Valley OB Impacts

The OB site and water demands are the same as those for the Proposed Action
and the potential impacts to the water resource at the OB site are the same.

Beryl OB Impacts

The area in the vicinity of the proposed OB near Beryl has been closed to
further development by the Utah State Engineer. The reason for this can be seen in
Figure 4.3.1.1-4. Present use greatly exceeds the estimated perennial yield of the
area. Figure 4.3.1.1-8 compares the magnitude of present usage rate to the
estimated quantity operation base sites. Figure 4.3. 1. 1 -10 shows the location of the
proposed site. The red in the satellite image clearly shows part of the large amount
of irrigation (presently utilizing groundwater).

As in the other sites, nearly all of the present water usage is for irrigation.
Because further development would not be allowed, existing water rights have to be
purchased. This measure could remove approximately 2,000 acres from irrigation.

Existing users whose water rights were not purchased could be impacted by the
change in pumping location, rate, and pattern. The impact could be primarily an
increase in pumping cost due to the localized lowering of the groundwater table
surrounding each well. This increased cost could eliminate marginal users.
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Continued lowering of the groundwater table could result in impacts described
in the introduction. M-X-induced demands would accelerate the water table
decline. The potential impacts should be considered long-term and the rate of
present use is placing an irretrievable commitment on the resource.

Table 4.3.1.1-2 indicates that location of a base in the Beryl area has a high
potential for impact relative to other OB sites in Nevada/Utah.

Mitigations suggested for the Proposed Action could eliminate or reduce

expected impacts.

ALTERNATIVE 2 (4.3.1.1.4)

DDA Impacts

The DDA configuration for Alternative 2 is the same as that for the Proposed
Action and the potential impacts to the water resources in the DDA are the same as
those described for the Proposed Action.

Coyote Spring Valley OB Impacts

The OB site and water demand are the same as those for the Proposed Action.
The potential impacts to the water resources at the OB site have been described.

Delta OB Impacts

The potential site for the Delta OB is situated within two hydrologic subunits.
These are already in a condition of overdraft (see Figure 4.3.1.1-7) and groundwater
levels are declining. Part of the reason for this decline is irrigation (see Figure
4.3.1.1-1 1). Irrigation demands are satisfied mostly by groundwater. Reduction in
surface flows have been reported and this trend can be expected to continue.

Present use of the resource is almost entirely for irrigation. Because new
appropriations are not being approved, M-X-induced demands would have to be met
by acquisition of water rights from present users. This acquisition would result in
the removal from production of about 15 percent of the irrigated land in the Delta
area. This change in use could be permanent and effect the economic structure of
the area. However, economic changes directly resulting from locating an OB in the
area far overshadow those from reductions in irrigated acreage for all except the
individuals whose rights would be purchased and perhaps for them as well.

The size and probability of a reduction in irrigated land acreage would be
increased by the presence of the Intermountain Power Project. Transfer of water
rights for this plant have tentatively been accepted. The potential for significant
economic impact from this purchase is so great that the State Engineer has
indicated that additional transfer of water rights would not be allowed within the
basin. This constraint would necessitate the importation of water from another
source. Favorable impacts could occur in the Delta area if the imported water is
properly reused. Impacts to the water source will need to be determined during Tier
2 studies when alternative sources can be identified.
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Existing development has already seriously impacted the water resources.
Current use is such that an irretrievable commitment of resource is being made.
M-X-induced use on local sources would accentuate that commitment of irretrieva-
ble resources.

Should water demands continue to increase, impact such as decreased surface
flows and increased pumping costs would become more significant. Competition for
water in this area is extremely strong and implementation of M-X would probably
eliminate marginally profitable users.

Table 4.3.1.1-2 indicates that the potential impacts will be moderately low.
However, long-term effects could become moderately high relative to other OB
sites in Nevada/Utah if IPP begins to use its allocation.

These impacts are avoidable only through importation of water but could be
lessened by use of the mitigations presented in the Proposed Action.

ALTERNATIVE 3 (4~.3.1-1.5)

DDA Impacts

The DDA configuration for Alternative 3 is the same as that for the Proposed
Action and the impact to the water resources in the DDA are the same.

Beryl OB Impacts

The OB site is the same as that identified as a second OB in Alternative 1.
Due to the larger population present at a first OB and the increased activities,
water demands are higher. This will increase the stress on the water resources and
raise the potential for significant impacts as the decline of the water table is
increased. The larger demands would necessitate a larger well field thus increasing
the area of potential impacts. A discussion of the potential impacts associated with
a base at Beryl is presented earlier.

Ely OB Impacts

The proposed OB would be located in Steptoe Valley and the site is indicated in
Figure 4.3.1.1-12 and 4.3.1.1-13. Some of the present water users are visible on the
LANDSAT scene. Also of interest are the wetlands just north of the proposed
operating base site. This is the outflow from Comins Lake, a private ranching
operation Lake used by local residents for recreation as well as for water storage.

Steptoe Valley is also a candidate site for the White Pine Power Project
electric generating station. This has resulted in the State Engineer "designating"
Steptoe Valley as a critical groundwater basin. This is because the quantity of
water appropriated or having applications on file, now exceeds the estimated
perennial yield.

As shown in Figure 4.3.1.1-7, present water usage is much lower than the
perennial yield. Ely along with Coyote Spring, are the only potential OB sites not
now experiencing groundwater mining problems. This implies a reduced chance of
significant impact. However, impacts at a local level could occur as described in
the Proposed Action.
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In Table 4.3.1.1-2, Ely was assigned a low relative potential for significant
impacts relative to other OB sites in Nevada/Utah. However, if the White Pine
Power Project uses its applications for appropriation, the possibility of impact
increases.

Water is still a recoverable resource in this area and will be until the WPPP
utilizes its total allocation. Possible mitigations to lessen impacts are presented in
the Coyote Spring operating base discussion.

ALTERNATIVE 4 (ij.3.1.1.6)

DDA Impacts

The DDA configuration for Alternative 4 is the same as that for the proposed
action and the impact to the water resources in the DDA are the same.

Beryl OB Impacts

The OB site and the expected water demands are the same as identified in
Alternative 3. The impacts of a first OB at Beryl are the same.

Coyote Spring Valley OB Impacts

The OB site is the same as that identified in the Proposed Action. However, in
Alternative 4, Coyote Spring Valley would be a second OB site; water demands are
thus reduced. The smaller demands should lessen the magnitude of potential
impacts. The affected area will be reduced in proportion to the decreased size of
the well field. There would still be the potential for impact to the Muddy River
Springs and the Moapa River Springs and thus the Moapa Reservation. These
impacts were discussed in the Proposed Action.

ALTERNATIVE 5 (4.3.1.1.7)

DDA Impacts

The DDA configuration for Alternative 5 is the same as that for the Proposed
Action and the impact to the water resources in the DDA are the same.

Milford OB Impacts

The OB site is the same as that identified in the Proposed Action. However, in
Alternative 5, Milford is an OB I site. The slight increase in water demands
associated with the increased activities and larger population would further increase
the stress on the water resources. Thus the potential for significant impact is
greater and the impacted area would increase due to the increase in the required
number of wells. Impacts were discussed in the Proposed Action.

Ely OB Impacts

The OB site and water demands are the same as those for Alternative 4 and

the potential impacts of the OB are the same.
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ALTERNATIVE 6 (4.3.1.1-9)

DDA ImpactsJ

The ODA configuration for Alternative 6 is the same as that for the Proposed
Action and the impact to the water resources in the DDA are the same.

Milford OB Impacts

The OB site is the same as that identified in the Proposed Action. However, in
Alternative 6, Milford is an OB 1 site. The slight increase in water demands
associated with the increased activities and larger population would further increase
the stress on the water resouces. Thus the potential for significant impact is
greater and the impacted area would increase due to the increase in the necessary
number of wells. Impacts were discussed in the Proposed Action.

Coyote Spring Valley OB Impacts

The OB site is the same as that identified in the Proposed Action. However, in
Alternative 6, Coyote Spring Valley is a second OB site; water demands are thus
reduced. The smaller demands should reduce the size potential impacts. The
affected area would be reduced in proportion to the decreased size of the well field.
There will still be the potential for impact to the Muddy River Springs and thus the
Moapa Reservation. These impacts were discussed under the Proposed Action.

ALTERNATIVE 7 (4.3.1.1-9)

DDA Impacts

In Figure 4.3.1.1-14, the system layout for Alternative 7 is overlayed onto a
map of the region which delineates the major groundwater basins.

Impacts on groundwater availability which could result from M-X system
deployment in Texas/New Mexico are similar to those discussed for the various
alternatives involving Nevada/Utah. One difference between the two areas is that
springs are generally very scarce or totally absent throughout much of the
Texas/New Mexico siting area. Exceptions to this occur in Groundwater Regions I
and 11 where a few springs issue from the Ogallala Formation along Running Water
Draw. Groundwater development in these regions could result in some depletion of
spring flow.

Moderate impacts on groundwater availability resulting from M-X DDA
withdrawals are possible in all Groundwater Regions near M-X pumping centers yet
to be located. The potential for significant regional impacts is thought to be low to
moderate for the DDA water development based on analysis and comparison of the
data summarized in Figure 4.3.1.1-15. The figure shows the relationship of the
magnitude of M-X usage rate, current aquifer depletion, and recoverable ground-
water storage.

M-X DDA water requirements could lead to short-term increases of 0.1
percent to 5 percent in current average aquifer depletion rates in all Groundwater
Regions except Region IX. Short-term increases in aquifer depletion rates of 1

4-39



Groundwater--Alternative 7

percent or more can assume significance if the projected economic life of the
aquifer is already relatively short (less than 50 years, for example). This is the case
in Regions VII and VIII.

Table 4.3.1.1-3 summarizes the results of the groundwater impact analysis by
Groundwater Region.

Clovis OB Impacts

Impacts on groundwater availability resulting from the proposed operating
bases in Texas and New Mexico were analyzed in the same manner as the DDA
related impacts. Figure 4.3.1.1-16 shows, on a log scale, the relationships between
available groundwater in storage, 30-year aquifer depletion, and 30-year M-X-
induced water use for each operating base. Table 4.3.1.1-2 summarizes the results
of the impact analysis for the Clovis operating base.

The Clovis area has experienced major depletions of groundwater mostly due
to agricultural usage. The operating base demand will be greater than 5 percent of
the present depletion rate; since the demand occurs over a projected 30-year period
it is considered significant.

The significance of M-X withdrawals is further enhanced by the short
projected economic life of the Ogallala Aquifer in Region VII and by the proximity
of the proposed OB to the city of Clovis. Competition between the operating base
and Clovis for the available groundwater resource could lead to a severe condition
of aquifer depletion in the area. The major reason for this can be seen by examining
the LANDSAT image (Figure 4.3.1.1-17) on which the projected operating base site
has been placed. The large amount of irrigation in the area is clearly visible in the
figure. The 1/4 section and larger center pivot irrigation systems are clearly
visible. A comparison of LANDSAT Satellite scene for Nevada/Utah and Texas/New
Mexico clearly shows more intensive agriculture in the latter.

Mitigations which could avoid or lessen the impacts are presented under

Proposed Action.

Daihart OB Impacts

Large volumes of economically recoverable groundwater are available in
storage in groundwater Region I1. M-X uses represent less than 1 percent of the
current aquifer depletion rate and though some localized impacts may be felt near
M-X pumping centers the overall potential for significant regional impacts on
groundwater availability is judged to be low. See Figure 4.3.1.1-16 and Table
4.3.1.1-2.

The potential OB site for the Dalhart area and the amount of nearby irrigattem
agriculture is shown on Figure 4.3.1.1-18.
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Table 4.3.1.1-2. Potential impact to groundwater
availability in the operating base
areas for the Proposed Action and
Alternatives 1-8.

HYDROLOGIC SUBUNIT GROUNDWATER SHORT-TERM LONG-TERM
OR COUNTY AVAILABILITY' IMPACT'IMAT

Beryl, UT
(Alternatives 1,3,4)

Coyote Spring Valley, NV
(P.A. and lllflf IIHl

Alternatives 1,2,4,6,8)

Delta, UT
(Alternative 2) wia~ llfhlf

Ely, NV
(Alternatives 3,5) FM

Milford, UT
(P.A. and Alternatives 5,6)

Clovis, NM-
(Alternatives 7,8)

Dalbart, TX
(Alternative 7)

3927-1

*Data not available.

No impact. (Low availability)

OZIELFILow impact. (Moderately low availability)

MMllllhf Moderate impact. (Moderate availability)

High impact. (High availability)
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Table 4.3.1.1-3. Potential impacts to
groundwater availability
in Texas/New Mexico DDA
for Alternative 7.

GROUNDWATER SHORT-TERM LONG-TERM
REGION IMPACT1  IMPACT'

I

III

V

VI

VII

VIII

Ix

Overall DDA fflfElf
3928-1

No impact.

IIIJ Low impact.

IIIIIIJJII Moderate impact.
High impact.
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Groundwater--Alternative 8

ALTERNATIVE S (4.3.1.1-10)

DDA Impacts

The DDA configuration for Alternative 8 consists of a portion of the DDA in
both the Nevada/Utah and the Texas/New Mexico regions. In Nevada/Utah those
hydrologic subunits containing portions of the split basing layout would be affected
to a degree similar to that discussed for the full basing system. Figure 4.3.1.1-19
presents key information given earlier in the Proposed Action but only for those
subunits regions affected by the Alternative 8.

In Texas/New Mexico, water requirements for DDA construction are reduced
in all Groundwater Regions under the split deployment alternative. For the purpose
of the comparative analysis, however, the methods used to analyze potential for
impacts on groundwater to occur are not very sensitive to small changes in M-X
demands because the effects are dispersed over such large areas. Consequently, the
declines in M-X water use had little effect on the results. Figure 4.3.1.1-20 shows
the relationship between available groundwater storage, 3-year aquifer depletion at
current levels of usage, and total M-X DDA uses for split deployment in Texas/New
Mexico.

Table 4.3.1.1-4 presents the results of the analysis of potential for impacts on
groundwater availability for Alternative 8. The results are the same as those for
full deployment in Nevada/Utah and Texas and New Mexico, except in Groundwater
Region VII where split deployment water requirements are less than I percent of the
current aquifer depletion rate and the potential for impact, therefore, dropped from
moderate to moderately low.

Coyote Spring Valley OB Impacts

The Coyote Spring Valley OB site and water demands are the same as those for
the Proposed Action and the potential impacts to the water resources at the OB site
are identified in xhat section.

Clovis OB impacts

The Clovis OB site and water demands are basically the same as those for
Alternative 7 and the potential impacts to the water resources at the OB site the
same as those identified in that section.
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Table 4.3.1.1-4. Potential impact to groundwater avail-
ability in Nevada/Utah and Texas/New
Mexico DDAs for Alternative 8.

HYDROLOGIC UNIT
ORO R GRI'JNDWATER SHORT-TERM LONG-TERM

GROUNDWATER REGION AVAILABILITY' IMPACT' IMPACT'

NO. NAME

Subunits or Regions with M-X Clusters and DTN

4 Snake
5 Pine
6 White

Fish Springs _ _
46 Sevier Desert *

46A Sevier Desert & Dry Lake 2  T, , .
54 Wah Wah
1 5C Little Smoky-Southern
156 Hot Creek
170 Penover
171 Coal
172 Garden
173AB Railroad-N&S
180 Cave
181 Dry Lake:
182 Delamar
183 Lake
164 Spring
196 Hamlin *
202 Patterson * * *
207 White River * * *

Region I
Region III
Region V
Region VI
Region VII
Region VIII
Region IX

Overall DDAs hfllll Z]ll

3929-2

*Data not available.

___] No impact. (Low availability.)

LL] Low imr 4 ,-t. (Moderately low availability.)

Moderate impact. (Moderate availability.)

High impact. (High availability.)

2Conceptual location of Area Support Centers (ASCs).
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Surface Water

SURFACE WATER

INTRODUCTION (4.3.1.2.1)

in the highly arid portions of the west, water is a commodity sought after for
future development opportunities. Recognition of the importance of surface water
resources is an integral element of M-X planning. Availability, quality and
distribution of this significant resource is protected by state water law. Project
developments will be in accordance with these laws.

Construction of the operating bases in the Nevada/Utah and Texas/New
Mexico study regions will produce conditions that may make the sites more
susceptible to water erosion of the soil. Based on the available site-specific soil
survey information, each operating base site was rated as to its potential erosion
impact. Slopes, soil types, and climatic conditions were all taken under considera-
tion. As a result of this, relative values of high, moderate, and low potential
impacts were assigned to each base.

To assess potential water erosion impacts from road and shelter construction
in the Texas/New Mexico study region, it was assumed that the region has
approximately the same rainfall patterns and an equal distribution of the different
soil types. To predict erosion on a county basis, then, regional changes in
topography were reviewed to see if areas of rolling topography existed anywhere in
place of the dominant nearly level landscape.

The potential for water erosion and sedimentation problems resulting from
road and shelter construction in the Nevada/Utah study region, was determined from
three factors: I) the number of miles of road construction planned per unit bajada
and valley floor area, 2) the number of stream crossings (project defined) per unit
bajada and valley floor area, and 3) the average annual amount of surface water
which flows from the mountains to the bajadas. Relative values were assigned to
these three factors for each valley and each valley was given an overall rating
ranging from high potential erosion impact to low potential erosion impact.
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Surface Water--Proposed Action, Alternative I

PROPOSED ACTION (4.3.1.2-2)

DDA Impacts

Road and protective structure construction across the bajadas in the Nevada/
Utah study region will increase the potential for water erosion and sedimentation
problems during major storm events. Accelerated erosion and sedimentation
problems may include the potential undercutting of roads, widening and deepening of
gullies, siltation of surface waters and fields, filling of highway and irrigation
ditches, and the plugging of culverts. In addition, erosion causes the more
productive surface layers of soil to be removed, making revegetation more difficult
to establish. Proper engineering design will be employed where roads cross natural
drainage to prevent gully formation and minimizing these potential problems.

Predicted water erosion impacts are summarized in Table 4.3.1.2-1 for each
watershed in which DTN and protective structures would be deployed. Those valleys
determined to have a high short-term erosion impact rating based on this analysis
include Snake, Pine, Tule (White), Wah Wah, Kobeh, Monitor, Antelope, Garden,
Jakes and Cave. These valleys both have a high density of road construction,
relatively high stream crossing densities, and a moderate to high average annual
runoff from the mountains. Those valleys determined to have low short-term
potential erosion impact ratings include Government Creek, Sevier Desert, Pahrana-
gat and Pahroc. These valleys generally have low construction densities, and either
low stream crossing densities or low runoff or both. The remaining valleys all have
moderate short-term potential erosion impact ratings.

Erosion impacts will be greatest during the construction period. Revegetation
of the disturbed soils and proper engineering design of the roads will help mitigate
the impacts after construction has been completed. Long-term impacts should be
low if these mitigating measures are undertaken.

Coyote Spring Valley OB Impacts

The construction of an operating base in Coyote Spring Valley will result in a
moderate short-term potential erosion impact rating as shown in Table 4.3.1.2-2.
This rating is due primarily to the large construction activity density per unit area
of the valley, the moderate erosion condition class of the undisturbed soils, and the
steeper slopes found at this site. Revegetation of the disturbed soils as well as
employment of proper engineering design will help mitigate the impacts after
construction has been completed. The long-term impacts will not be significant if
mitigation measures are employed.

Milford OB Impacts

The construction of an operating base in the Milford area will result in a low
potential erosion impact rating (see Table 4.3.1.2-2) due to the generally level
topography. Where local areas of sloping topography do exist, disturbed soils should
be revegetated and proper engineering design should be employed. Long-term
impacts are expected to be insignificant if mitigation measures are followed.

ALTERNATIVE 1 (4.3.1.2.3)

Alternative 1 DDA impacts and the Coyote Spring OB impacts are identical to
those described for the Proposed Action. The second operating base for
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Table 4.3.1.2-1. Potential water erosion im-
pacts in the Nevada/Utah
DDA for the Proposed Action
and Alternatives 1-6.

HYDROLOGIC SUBUNIT SHORT-TERM LONG-TERM

NO. NAME IMPACTS' IMPACTS'

Subunits with M-X Clusters and DTN

4 Snake
5 Pine
6 White
7 Fish Springs
8 Dugway
9 Government Creek
46 Sevier Desert
46A Sevier Desert & Dry Lake

2

54 Wah Wah
137A Big Smoky-Tonopah Flat
139 Kobeh
140A Monitor-Northern
140B Monitor-Southern
141 Ralston
142 Alkali Spring
148 Cactus Flat
149 Stone Cabin

2

151 Antelope
154 Newark

2

..55A Little Smoky-Northern
155C Little Smoky-Southern
156 Hot Creek
170 Penoyer
171 Coal
172 Garden
173A Railroad-Southern
173B Railroad-Northern
174 Jakes
175 Long
178B Butte-South
179 Steptoe
180 Cave
181 Dry Lak 2

182 Delamar
183 Lake
184 Spring
196 Hamlin
202 Patterson
207 White River 2

208 Pahroc
209 Pahranagat

Overall DDA Impact

3839-1

- -No impact.

Low impact.

Moderate impact.

High impact.

2
Conceptual location of Area Support Center (ASC).
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Table 4.3.1.2-2. Potential water erosion im-
pacts which could result from
construction of operating
bases for the Proposed Action
and Alternatives 1-8.

HYDROLOGIC SUBUNIT SHORT-TERM LONG-TERM
OR COUNTY IMPACTS' IMPACTS'

Beryl, UT
(Alternatives 1,3,4)

53 Beryl-Enterprise District

Coyote Spring Valley, NV
(P.A. and Alternatives
1,2,4,.6,8)

210 Coyote Springs T,..
219 Muddy River Springs - -

Delta, UT
(Alternative 2)

46 Sevier Desert
46A Sevier Desert-Dry Lake

2  
EH F

Ely, NV
(Alternatives 3,5)

179 Steptoe M1LIn =lI a]]i]ll lfl]

Milford, UT
(P.A. and Alternatives
5,6)

50 Milford2  41TIIT E
52 Lund District

Clovis, NM
(Alternatives 7,8)

Curry County
3  E_ I m LZ-E- IL

Dalhart, TX
(Alternative 7)

Hartley County
3  

i ELJZII-III1Z

3840-1

lI]No impact.

i, ',Low impact.

V iModerate impact.

I high impact.

2Conceptual location of Area Support Centers (ASCs) for the
Proposed Action and Alternatives 1-6.

3Conceptual location of Area Support Centers (ASCs) for
Alternative 7.
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Surface Water--Alternatives 2, 3, 4, 5, 6

this alternative is near Beryl, Utah. Short-term erosion impacts are expected to be
moderate due to the high number of channel crossings in the area and the moderate
erosion hazard already present in the predominating soils of the area (see Table
4.3.1.2-2). Impacts at the site can be mitigated through revegetation and proper
engineering design. Long-term impacts are expected to be low with proper
mitigation measures.

ALTERNATIVE 2 (4.3.1.2.4)

Alternative 2 DDA impacts and the Coyote Spring 013 impacts are identical to
those described for the Proposed Action. The second operating base for this
Alternative is near Delta, Utah. Short-term erosion impacts are expected to be low
(see Table 4.3.1.2-2) due to the limited runoff, relatively low construction density
over the entire watershed, the very level topography, and the present slight erosion
hazard of most of the predominating soils of the area. Any potential for erosion can
be mitigated through revegetation of the disturbed soils and proper engineering
design. Long-term impacts are expected to be insignificant with proper mitigation
measures.

ALTERNATIVE 3 (4.3.1.2.5)

Alternative 3 DDA impacts and the Beryl OB impacts are identical to those
described for the Proposed Action and Alternative 1. The second operating base for
this alternative is near Ely, Nevada. Short-term erosion impacts are expected to be
moderate (see Table 4.3.1.2-2) due to the present moderate erosion hazard rating of
the predominating soils of the area, the presence of slopes of 3 to 5 percent, and a
relatively high runoff from the mountains. Erosion impacts can be mitigated
through revegetation of the disturbed soils and proper engineering design. Long-
term impacts are expected to be low with proper mitigation measures.

ALTERNATIVE 4 (4.3.1.2.6)

Alternative 4 ODA impacts are identical to those described for the Proposed
Action. The erosion impacts for the Beryl, Utah operating base are the same as
those described under Alternative 1; the impacts for the Coyote Spring operating
base are the same as those described under the Proposed Action.

ALTERNATIVE 5 (4.3.1.2.7)

Alternative 5 ODA impacts are identical to those described for the Proposed
Action. The erosion impacts for the Milford, Utah operating base are the same as
those described under the Proposed Action; the impacts for the Ely 013 are the same
as those described under Alternative 3.

ALTERNATIVE 6 (4.3.1.2.8)

Alternative 6 DDA impacts are identical to those described for the Proposed
Action. The erosion impacts for the Milford, Utah operating base are the same as
those described under the Proposed Action; the impacts for the Coyote Spring OB
are also the same as those described under the Proposed Action.
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Surface Water--Alternatives 7, 8

ALTERNATIVE 7 (4.3.1.2.9)

Water erosion impacts in the Texas/New Mexico study region are expected to
be low in all counties (see Table 4.3.1.2-3) and at the two OB sites (see Table
4.3.1.2-2) due to the nearly level topography found throughout the proposed layout.
In addition, the soils of the region presently have low to moderate water erosion
hazard ratings. Where local areas of rolling topography do exist, disturbed soils
should be revegetated and proper engineering design should be employed. Any long-
term impacts are expected to be insignificant with proper mitigation measures.

ALTERNATIVE 8 (4.3.1.2.10)

Water erosion impacts in the split basing alternative will be intermediate to
the moderate impacts for the Nevada/Utah region and the overall low impacts for
the Texas/New Mexico study region as shown in Table 4.3.1.2-4. Mitigating
measures for areas where erosion will occur include revegetation and proper
engineering design of the roads and facilities. Long-term impacts are expected to
be low to non-existent with proper mitigation measures.

Erosion impacts for the Coyote Spring operating base are discussed under
Proposed Action; the erosion impacts for the Clovis, New Mexico operating base are
discussed under Alternative 7.
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Table 4.3.1.2-3. Potential water erosion impacts
in Texas/New Mexico DDA for
Alternative 7.

SHORT-TERM LONG-TERM
COUNTY IMPACT' IMPACT'

Bailey, TX
Castro, TX
Cochran, TX
Dallam, TX .Z I
Deaf Smith, TXV
Hartley, TX2  -fii
Hockley, TX
Lamb, TX
Oldham, TX
Parmer, TX
Randall, TX
Sherman, TX

Chaves, NM
Curry, NM2

DeBaca, NM-
Hadingp, NM
Gardalup, NM-
Lea, NM
Quay, NM
Roosevelt, NM2

Union, NM

Overall DDA
Impacts fl7i1 =ZET =rU

1 3841-1

F_ None.

Low impact.

Moderate impact.

High impact.
2 Conceptual location of Area Support Centers (ASCs).
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Table 4.3.1.2-4. Potential water erosion impacts
in Nevada/Utah and Texas/New
Mexico DDA for Alternative 8
(split basing).

HYDROLOGIC SUBUNIT
OR COUNTY SHORT-TERM LONG-TERM

NO. NAME IMPACT' IMPACTS'

Subunits or Counties with M-X Clusters and DTN

4 Snake 2 "1 119

5 Pine
6 White
7 Fish Springs ...... .......
46 Sevier Desert
46A Sevier Desert & Dry Lake&
54 Wah Wah
155C Little Smoky-SouthernI
156 Hot Creek 11 1Il1
170 Peno er 11111 il,
171 Coal
172 Garden
173A Railroad-Southern
173B Railroad-Northern
180 Cave
181 Dry Lake U1 1ii[ldHl 111
182 DelamarI
183 Lake
184 Spring
196 Hamlhin
202 Patterson
207 White River

Bailey, TX -11- -7
Cochran, TX
Dallam, TX 4______

Deaf Smith, TX
Hartley , TX I.
Hockley, TX _______

Lamb, TX I IlI:

Oldham, TX iTE~l
Parmer, TX
Chaves, NM
Curry, NM
Dehaca, NM
Guadalupe, NM

Harding, NM 4__K,.N
Quay, NM'
Roosevelt, NM2
Union, NM

Overall DDA Impact filTllllf

384 2-1

No impact.

Low impact.

~7t1I~t Ij~ Moderate impact.

2 Conceptual location of Area Support Centers (ASCs).
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Air Resources

AIR RESOURCES

INTRODUCTION (4.3.1.3. 1)

Air quality impacts were assessed using air quality models that predict
pollutant concentrations using meteorological and emissions data. The Point-Area-
Line (PAL) and IMPACT models were used to predict particulate concentrations due
to fugitive dust emissions from construction activity and wind erosion. The HIWAY
model was run to predict gaseous pollutant levels due to vehicular emissions in the
construction area and at the operating base during operations. The IMPACT model
was also used to predict regional CO and NO levels in the operating base vicinity
and community due to vehicles and space hAting and cooling emissions. It was
determined from the modeling results that certain primary disturbances, or M-X
associated activities, would result in significant air quality impacts. Significant
primary disturbances considered for the short-term were the following: operation of
construction support facilities (NO ), operation of construction support facilities
(particulates), construction of cl~sters (particulates), and construction of the
primary or secondary operating base and protective structures (particulates). The
following primary disturbances were considered to be significant for the long-term:
operation of the system (particulates) and operation of the primary or secondary
operating base (particulates and GO).

The severity of impact in a given hydrologic subunit depends on the level and
type of M-X activity (or primary disturbance) in a basin, as well as any air
quality-related features of the basin such as, proposed or existing air pollutant
sources and its geographic relation to any nonattainment areas, Class I areas, or
other sensitive receptors. The air quality-related features of the hydrologic
subunits of the deployment area for the Proposed Action and Alternatives I through
6 are shown in Table 4.3.1.3- 1.

it was not possible to determine if additional combustion-related air pollutants
such as SO xmay cause significant air quality impacts at the operating base during
operations,X since sufficient data was not available or. electrical energy for the
operating base. Also, sufficient data was not available on the magnitude, type, and
extent of OB HC and NO xemissions in order to determine if any oxidant problem
would occur at any of the proposed or alternative operating base sites. Further NO
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Table 4.3.1.3-1. Summary of air quality resource char-
acteristics for each hydrologic sub-
unit for the deployment areas of the
Proposed Action and Alternatives 1-6
(page 1 of 3).

HYDROLOGICAL UNIT
PROPOSED NONATTA I NMIENT CLASS I rEFN~s 71 VI

NO AESOURCES AIIEAS AREAS ill CEPTOP.S

t -) Snake -None W it h in I OOm i W If n i :Om
Of Cedar .1,I-ri
Breaks Ca vs

k3) Pine pine Grove None Within lP0ri. 7it!-in 3Nun:
mol1ybidenum of Cedar :L-.a

mine Breaks, Zio n. Cav-
and Bryce
Canvon

(dl White -No ne W it h in I 00mi. Wi' ii T an1:. 1M
of Cedar if Lorran

B rea k. av".s

7) Fisn Springs - Noine None

8 Duglvav - None Non,

91 Go vernme nt - No ne N')ne

(401 Sevier Ipp power Within 1O0mi. To)wn if Z)Ieta
Desert Pant, modular Ni ne of Cedar nearov

home factory. Breaks. Zion.
cement plant and Bree

(46A) Sevier -None Within id0mi. -

Desert-Dr, of Cedar
Lake Breaks, Zion.

and Br c e
Canyon

,I0) Milford Molybdenum Wlithin 40mi.
Mine. goo- None

2  
of Cedar

thermal plant Breaks. Zion.
and Bryce
Canyon

(54) Wail Wah None Within lO0mi. -

of Cedar
Breaks

(137A) Big Smokv- Anaconda Near Gabbs Within lO0mi.
Tonapah Flat molybdenum Valley (TSP) of Death

mine Vallev

(1391 Kobeb None None

(140A) Monitor -None None
Northern

(140B) Monitor -None None
Southern

(141) Ralston Anaconda Vine None Within lO0mi.
of Death Valleky -

(142) Alkali Anaconda Mine None Within 100mi.
Springs of Death Valley -

(148) Cactus Flat -None Within 1O0mi.
of Death Vle

(1491 Stony Cabin -None littn:00mi,

'-6
t
Nparbv Tooe IF '.utv 1.i ncna t, a i rment f,)r '30.. n ,h 1' 1~ I Z ,ti .!.'ant

-Xpollutant.
-Nearbyv Cedar -it -_ nontl.'i~nror -sr G.. - . . . n

ilN oi lutat.
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Table 4.3.1.3-1. Summary of air quality resource char-
acteristics for each hydrologic sub-
unit for the deployment areas of the
Proposed Action and Alternatives 1-6
(page 2 of 3).

HYDROLOGICAL UNIT I PROPOSED 1:ONA.T.\ I NVENT CLASS I SENS ITI VE
SOURCES AREAS AREAS RECEPTORS

NO. 
NAME

151 ) Antelope I None None

154) Newark - None None 

155A) Northern - None None 
Little Smoky

1

Little SmokN153¢) HothCen - None No ne -

156) Ho> CreK I - None Within 1,r10 7i --

of Death Val', -,

170) P-no'. - r None Wit!in : m 1
of Deatn "aiI

171)- None hi thin 1,10 -1
f D

-
lta a Ie

172) Garden None Witnit l 0 m0 .

of Death Val l%

173A) Sou t her n None Within 1 miI
Ra i-oad of Death Val !,,

173B) No r rher n
R7 roadr None Within ),. mi EukwaerRailroad of De.ath \a 1 1 Indian

Reserva tion

174) akes Adjacent to
Steptce Val 

] 
"..3 

)
no

175) Lon,4 Adjacent Non
Steptoe Vallv

3  
None

178B) South iiutt., Adjacent -, I
Steptoe Vailei Non -,

79 Ste--t-, McGi I .melter. Entire vall,-':Kennecott SO, c con-. r- No ne

Copper Mine od for TSP

1180v Adjacent to
Stepite Val lev

3  None

(181) Dry Lake Near Steptoe Within 100 mi.
Valley

3  
of Cedar
Breaks and
Zion

(182) Delamar None Within 100 mi.
of Cedar
Breaks and
Zion

(183) Lake Adjacent to Within 100 mi.
Steptoe Valley

3  
of Cedar
Break.; and
Z on

(184) Spring Adjacent to Within 100 mi Within IO mi.
Steptoe Valley

1  
of C-lar of Leh.an
Brcaks and Caves
Zion

372t6
3Steptoe Valley 1s nonattainment for S02 and being corsidered as nonattaunment
"or TSP.
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I

Table 4.3.1.3-1. Summary of air quality resource char-
acteristics for each hydrologic sub-
unit for the deployment areas of-the
Proposed Action and Alternatives 1-6
(page 3 of 3).'

HYDROLOGICAL UNIT PROPOSED NONATTAINMENT CLASS I SENSITIVE

NO NAE SOURCES AREAS AREAS RECEPTORS

196) Hamlin Near to Steptoe Within 100 mi. Within 10 m:.
Valley

3  
of Cedar of Lehman
Breaks and Caves
Zion

(202) Patterson None Within 100 mi. -

of Cedar
Breaks and
Zion

(207) White River Adj acent to None

Steptoe 'a e'.y

(2,)8) Pahroc - Nn None -

(209) Pahranagat - one Within 200 ml. -
of Death
Valley and
::ion

(210) Coyote Near to Adjacent to Los Within 100 mi. -

Springs proposed Harry V-°-a' (03, TSP of Zion

Allen Power and CO)
Plant

(533) Bervl None Within 100 mi.
of Cedar
Breaks and
Zion

3726
3
Steptoe Valley is nonattainmen, for SO 2 And being (onsilered as nonat-alnment

for TSP.
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Air Resources--Proposed Action

emissions from the generators used at the construction camp may cause elevated
NO levels to occur in the camp and vicinity, however, data concerning thex
generators was not sufficient to quantify the severity of the impacts.

PROPOSED ACTION (4.3.1.3.2)

DDA Impacts

The level of impact on air quality during the short- and long-term was assessed
as being either no, low, moderate, or high impact. A table summarizing the short-
and long-term impacts by hydrologic subunit for the DDA of the Proposed Action
and Alternatives 1-6 is presented in Table 4.3.1.3-2. Existing air quality in the
Nevada/Utah area is generally considered excellent with the exception of specifi-
cally identified areas such as the Steptoe Valley, Las Vegas Valley, and the Gabbs
Valley nonattainment areas. Due to a copper smelter northeast of Ely, the Steptoe
Valley has been identified by EPA as a nonattainment area for SO and is being
considered for redesignation to nonattainment stitus for TSP. The deployment area
is characterized by complex terrain fI atures. Locally poor dispersion conditions
frequently occur during evening and early morning hours due to low inversion levels.
The meteorological and terrain conditions tend to localize and increase air quality
impacts for the periods when such conditions occur.

Significant air quality impacts will occur due to particulate emissions from
M-X construction activity in Nevada/Utah. Under modeled conditions within th
valleys, increased 24-hour particulate levels could occur as high as 160 ug/m
averaged over a 4 km square grid cell (the cell size used for modeling) due to
construction of the DTN, cluster roads, and protective structures. Even greater
particulate level increases that exceed state and federal air quality standards will
result in localized construction areas. Therefore, basins with very dense M-X
system activities were designated high impact in the short-term due to elevated
dust levels predicted. Related effects generally are short-term visibility impacts,
long-range transport effects that could extend short-term visibility impacts to the
scenic vistas of Cedar Breaks National Park, Zion National Park, Bryce Canyon,
Lake Mead National Recreation Area, Great Basin National Park (proposed), or the
Lehman Caves National Monument Area. This is reflected in the analysis by impact
significance levels of moderate to high impact in M-X basins within 40 to 100 mi of
designated scenic areas. Temporarily increased dust levels will also occur at
Duckwater Indian Reservation under certain wind and stability conditions. In
addition, these areas would be potentially affected by increased dust from disturbed
and exposed soil surfaces remaining after construction. Also, health problems may
result from inhaled fugitive dust emissions in areas where zeolites, a suspected
carcinogen, occur in the soil. Distribution of zeolites in the Great Basin soils is
discussed under Mining and Geology (Section 4.3.1.4).

It is difficult to quantify air quality constraints which may be imposed on
future development opportunities as a result of M-X. The most significant area of
potential constraint is the depletion of allowable PSD increment, but for this issue,
not only is it difficult to quantify the extent of depletion, it is also unclear as to
whether or not the federal regulations even apply. As written in the Federal
Register, the PSD increments are consumed in general as a result of emissions from
new major stationary sources or modifications to such sources. The M-X related
emissions are not from stationary sources but from area sources such as disturbed
land surfaces and increased vehicular traffic over unpaved roads.
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Table 4.3.1.3-2. Potential direct impact to
air quality in Nevada/Utah
DDA for the Proposed Action
and for Alternatives 1-6.

Y DROLOGIC SUBUNIT SORT-ERM LONG-TERM
I MPACTS I IMPACTS"

NO. NAME

4 Snake * -- --- 7

5 Pine6 White !h: v 4

7 Fish Springs li]J LJ

8 Dugway 1

9 Government Creek .... 1 1
46 Sevier Desert2 n. f f i ; I

46A Sevier Desert & Dry Lake

54 Wah Wah
137A Big Smokey-Tonopah Flat ..

139 Kobehe
140A onitor-Northern
140B Monitor-Southern . M ,
141 Ralston
142 Alkali Spring
148 Cactus Flat

149 Stone Cabin it I
151 Antelope Ii ~ll],~~l
154 Newark2 ii ,

155A Little Smoky-Northern ;
155C Little Smoky-Southern
156 Hot Creek flj,!]J Iil

170 Penoyer I.n Ha0ga1t2" WE I
171 Coal i ] J~~lll}l
172 Garden ! illllliii

173A Railroad Southern173B Railroad-Northern L1:11 Wil

174 Jakes ! a Rim 2H ~ illiJ;

175 Longait nmo t ant
178B Butte-South.
179 Steptoe s c i oo
180 Cave i c Ai l l construio!181 Dry Lake: 2~!!!:i~t~ii~i

182 Delamar ma.or.poll.utat.surcs.183 Lake [!l'li}}lil~ i
184 Spring ... El[•i
20Coc Patterson fAeSp C A 4-7
207 White River'
208 Pahroc IiI .29 Ph ngt LI]-

DDA O verall "q , IB tll dq h d ,

3895- ]

1 1[No impact.

I l''1'[J Il ']J' Low impact.(A basin with a low level of

L = construction activity, no major pollutant

sources, no construction camp, and not within

a significant distance of Class I or non-

attainment areas. )

' odecratr impact. (A moderate level of con-
i
,',  
'., ' truction activity, oi pt,llutant sources

within a significant distance of Class I or
nonattainment areas.)

' , High impact. (A high level of construction

L... ._._activity. and/or a construction camp within

a significant distance of Class I nonattainment

areas, or major pollutant sources. )

2 Conceptual location of Area Support Centers (ASCs). 4-74



Air Resources--Alternative I

The TSP increment applicable to identified areas may be depleted in part by
the overall effect of increased wind erosion from the new roads built during system
construction and other exposed surfaces not revegetated, but determination of the
amount or even the applicability of regulatory controls to such an increase will
require complex regulatory decisions.

The level of impact assigned to the hydrologic subunits with operating bases is
given in Table 4.3.1.3-3. The hydrologic subunits with operating bases were
considered high impact areas during the short-term due to high particulate levels.
During the long-term, elevated CO and particulate levels will cause moderate
impact in the operating base vicinity.

Coyote Spring Valley OB Impacts

The Coyote Spring Valley operating base site, located in hydrologic subunit
210, is not within 100 mi of any Class I areas. It is within 20 mi of an existing power
plant, the Reid Gardner Power Plant, and a proposed power plant, the Harry Allen
Power Plant. Since the energy source for the operating base is uncertain, the
potential cumulative air quality impact of these two power plants and the Coyote
Spring Valley OB site is unknown. The Coyote Spring Valley hydrologic subunit is
adjacent to Las Vegas Valley, designated as a nonattainment area for TSP, 0,, and
CO. During construction of the operating base, fugitive dust from constructio may
aggravate the particulate problem in Las Vegas Valley. During operation, GO, HG,
NO , and 0 , will increase at the operating base site and will increase to some
degfee at LA~ Vegas Valley due to population growth as a result of the M-X system.

The influx of M-X related people into the area would use a portion of
allowable emissions offsets as outlined in the Las Vegas Valley Air Quality
Implementation Plan. Depleting the offset allotment would make acquisition of
such by another project more difficult. These considerations caused the hydrologic
subunits with the Coyote Spring Valley operating base (Basin No. 210) to be
designated high impact for the long-term.

Milford OB Impacts

The Milford operating base is in the hydrologic subunit 50. The base is within
100 mi of Zion and Bryce Canyon Glass I areas and the Cedar Breaks proposed Class
I area. Also, the Milford OB airfield is approximately 40 mi from the Cedar Breaks
proposed Class I area. Elevated particulate levels due to fugitive dust caused by
construction of the operating base or increased SO , NO , or oxidant levels during
operation of the operating base may affect vis?iityxat these Class Iareas.
However, sufficient data is not available concerning construction and operation of
the operating base in order to determine if these possible impacts will be
significant. Operation base community vehicular traffic will cause elevated GO
concentrations to occur in the immediate vicinity of the operating base and the
support community.

ALTERNATIVE 1 (4i.3.1.3.3)

The location of the secondary operating base is the only difference between
the Proposed Action and Alternative 1. See Table 4.3.1.3-2 for the impact
significance of the DDA and Table 4.3.2.3-3 for the impact significance of the
primary and secondary operating base. The secondary OB site for Alternative I is at
Beryl, Utah, located in hydrologic subunit 53, rather than in basin 50 as in the
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Table 4.3.1.3-3. Potential impact to air quality at operating
bases.

(IYROLCICBERL. TAHCOYOTE SPRING, NEVADA DELTA, UTAHBINBTR(LT 1,3.AH4 (P.A. & ALT. 1, 2. (ALT. 2)

NAMESHORT-TERM LONG-TERM SHORT-TERM LONG-TERN! SHORT-TERM ILONG-TERM
Sve'setIMPACTS' IMIPACTSI IMPACTS 1  IMPACTS' IMACS IMPACTS'

:;j Sevier Desert-Dry Lake
0 !i I fo rJ I

Lund )District
Biet,%I-Enrerpraso District
step toe
i70:ot0e Spridng

AYDROLOGIC ELY, NEVADA MILFORD, UTAH
SU3C.NIT ,ALT. 3 &5) (P.A. & ALT. 1, 5 &6)

SHORT- TERM LONG-TERM SHORT-TERM LONG-TERMI
NAME IMPACTS I MPACTS' IMPACTSMAT

Sev~ier Desert'
1'A Sevier Desert-Dry Lake'

Lund District
; ery i-Enterprise District

St ==

:1d; Rver Spr-ngs

I vera I OB

3899-4

None.

Low.

~Iff~lflJ Moderate.
11 i gh.

Note: Hydrographic basins with operating bases were considered high air quality impact areas
during the short-term due to the high level o1 construction activity, causing elevated
particulate levels. During the long-term, elevated CO and particulate levels could
cause moderate impact in the operating base vicinity.

'Con cept ual1 loe a tion o f A rea Suppo rt Cen ters (ASCs)
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Air Resources--Alternatives 2, 3, 4

Proposed Action. All impact significance values assigned to the remaining basins do
not change because the configuration of clusters and roadways is identical under
both alternatives. Impacts within hydrologic subunit 53 are significant for Alterna-
tive 1, during bath short- and lang-term periods. Impacts in hydrologic subunit 50
changes to a no impact level f or Alternative 1. The Beryl, Utah, OB site is within
100 mi of the Cedar Breaks proposed Class I area and Zion National Park, an
existing Class I area. It is not near any areas designated nonattainment f or
pollutants significant to the M-X system impacts.

ALTERNATIVE 2 (4.3.1.3.4)

The location of the second operating base is the only difference between the
Proposed Action and Alternative 2. See Table 4.3.1.3-2 for the impact significance
of the DDA, Table 4.3.1.3-3 for the impact significance of the second operating
base. The secondary OB site for Alternative 2 is at Delta, Utah, located in
hydrologic subunit 46, rather than in basin 50 as in the Proposed Action. All the
impact significance values assigned to the remaining basins do not change because
the configuration of clusters and roadways is identical under both alternatives. For
Alternative 2 hydrologic subunit 46 is ranked 5 during the short-term period and a 4
during the long-termn period. Hydrologic subunit 50 changes to a no impact level.
The Delta OB site is greater than 100 mi from the Cedar Breaks proposed Class I
area and Zion National Park, existing Class I area. It is not near any areas
designated nonattainment for a pollutant considered significant to the M-X system.

ALTERNATIVE 3 (4~.1.3.5)

The DDA f or Alternative 3 is the same as that of the Proposed Action.
Therefore, impact significance assigned to all hydrologic subunit in the deployment
area are the same f or Alternative 3 as for the Proposed Action, with the exception
of those basins with the first and second operating base sites. Beryl, Utah, in
hydrologic subunit 53, is the location of the primary operating base site f or
Alternative 3. See Table 4.3.1.3-2 for the impact significance of the DDA and
Table 4.3.1.3-3 f or the impact significance of the Ely operating base. The
secondary operating base site is at Ely, Nevada, located in hydrologic subunit 179.
These basins are assigned the high impact significance level for the short-term
period and a moderate level f or the long-term period. Short-term problems concern
elevated particulate levels caused by particulate emissions from construction of the
operating base. CO emissions from vehicles will cause elevated CO concentrations
in areas adjacent to high density vehicular traffic in the operating bases and support
communities. This will be a long-term impact.

impact significance for the Beryl first operating base will be nearly identical
to those described under Alternative 1 for the second base configuration. Differ-
ences were considered to be undetectable at the level of this analysis.

ALTERNATIVE 4 (4.3.1.3.6)

The significance of air quality impacts an air resources in Nevada and Utah
due to the M-X system f or Alternative 4 are nearly identical to those described for
Alternative 1. Differences were considered insignificant for purposes of this
analysis.
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Air Resources--Alternatives 5, 6, 7

ALTERNATIVE)5 (4.3.1.3.7)

The impact significance f or Alternative 5 are the same for the DDA as those
described in the Proposed Action. The impact of the Milford first operating base
are nearly identical to those described for the Milford second operating base of the
Proposed Action. The impact significance is considered identical at the level of this
analysis. The impact significance for the second operating base at Ely is the same
as that described in Alternative 3 for the Ely secondary operating base.

ALTERNATIVE 6 (4.3.1.3.8)

The significance of air quality impacts on air resources in Nevada and Utah
due to the M-X system for Alternative 6 are close to those described for the
Proposed Action. Differences were considered insignificant for purposes of this
analysis.

ALTERNATIVE 7 (4.3.1.3.9)

The methodology used to determine impact significance for the Texas/New
Mexico region was the same as that discussed for the Nevada/Utah region. The
county is the geographic unit considered in the Texas/New Mexico region as opposed
to the hydrologic subunit used in Nevada/Utah basin and range province. For air
quality purposes th"e county does not portray any boundaries to atmospheric
processes, however, the county is a useful unit for this analysis as a geographic area
defined by a certain density of M-X system activity and having certain baseline
environment characteristics.

Table 4.3.1.3-4 shows the level of air quality impact in counties of the DDA.
The type and level of M-X system activity in the county as well as the air
quality-related characteristics of the county were considered in assessing the level
of potential impact. County-specific features taken into account are shown in
Table 4.3.1.3-5.

The same air pollution-related primary disturbances were considered in the
Texas/New Mexico region as for Nevada/Utah. Fugitive dust emissions will be of
primary concern in the deployment area during the short- and long-term. Fugitive
dust emissions from construction activity and from the stationary sources that
process construction materials processing will cause excessive localized particulate
concentrations. Preliminary evidence indicates that elevated NO levels from NO
emissions are due to the generators located at construction camp , however precisA
quantification is not possible because of insufficient source data. All counties with

oeor more construction camps received a moderate to high impact rating for the

Construction of the operating bases will cause significant localized elevated
particulate concentrations, therefore, the counties with operating bases (Curry, New
Mexico and Hartley, Texas) were considered to be high impact areas during the
short-and term. Curry and Hartley counties received long-term moderate impact
ratings because of increased CO concentrations expected due to vehicles and space
heating and cooling. The particulate nonattainment areas in Eddy County, which is
south of and adjacent to Lea County, did not affect ratings for Lea County because
of the transport distance and the southerly prevailing winds. M-X system impacts
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Table 4.3.1.3-4. Direct impact to
air quality in the Texas/New
Mexico DDA for Alternative 7.

SHORT-TERM ]LONG-TERMCOUNTY _P IMPATS IMPACTS'

Counties with L-X clusters and DTN

Bailey, TX

Castro, 
TX

Cochran, TX
Dallam, TX

Deaf Smith, TX

Hartley, TX

Hockley, TX

Lamb, TX

Oldham, TX

Parmer, TX

Randall. TX

Sherman, TX
Swisher, TX
Chaves, NM [

Curry, NM

DeBaca, NM

Guadalupe, NM

Harding, NM

Lea, NM

Quay, .NM
Roosevelt, NM
Union, NM

Overall DDA l
3952-3

- No impact.

' Low impact. (A county with a low level
of construction activity, no major
pollutant sources, no construction
camp, and not within a significant
distance of Class I or nonattainment
areas.)

= Moderate innact. (A
moderate level of construction
activity, or pollutant sources
within a significant distance of
Class I or nonattainment areas.)

- High impact. (A high level of
construction activity, and/or a
construction camp within a
significant distance of Class I
nonattainment areas, or major
pollutant sources.)

2
Conceptual location of Area Support Centers (ASCs)
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Table 4.3.1.3-5. Summary of air quality characteristics by county
for Alternatives 7 and 8.

COUNTY EXISTING NONATTAINMENT CLASS I SENSITIVE
NAME SOURCES AREAS AREAS RECEPTORS

Chaves 9-TSP, l-SO x , 4-NOx, Adjacent to Eddy Within 100 mi of Near city of Roswell
(NM) 3-CO. 4-HC Co. (TSP) Carlsbad and Bitter Lake NMR, and

White Mountains Salt Creek Wilderness

Curry 3-TSP None None Near city of Clovis
(NM)

DeBaca 1-TSP None None

Harding None Within 100 mi of
(NIM) Capulin Mountains

Lea 14-TSP, 11-SOx, None None
(NI) 11-NOx, I-CO. 13-HC

Quay 3-TSP. l-SOx. I-NO x , None Within 100 mi of Near city of Tucumcari
(NM) I-CO, I-HC Capulin Mountains

Roosevelt 5-TSP, l-SOx, 5-NOx, None None Near city of Portales
(N1) 5-CO. 5-HC and Grulla :MR

Union 1-TSP, l-SOx, 1-NO,, None Within 100 mi of Kiowa National Grass-
(NM) 1-CO. 1-HC Capulin Mountains land

Bailey 7-TSP, 1-CO, 1-NC None None Near Muleshoe NWR
(TX)

Castro 12-TSP, 1-NOx, None None
(TX) 1-CO, I-NC

Cochran 3-TSP, 1-SOx, 1-NOx, None None
(TX) 1-CO. 1-HC

Dallam 4-TSP None Within 100 mi of Rita Blanca National
(TX) Capulin Mountains Grassland

Deaf Smith 15-TSP, 
2
-SOx. 2-NOx, None None Near town of Hereford

(TX) 2-CO, 2-HC

Hartley 4-TSP None Within 100 mi of Near town of Dalhart
(TX) Capulin Mountains

Rockley 6-TSP, 2-SOx , 2-NOx, None None Near town of Levelland
(TX) 2-CO, 3-HC

Lamb 19-TSP, 
2
-SOx. 2-NOx, None None Near town of Littlefield

(TX) 2-CO, 2-HC

Oldham 5-TSP None None
(TX)

Parmer 16-TSP, 1-NOX, None None

(TX) 1-CO, 1-HC

Randall 4-TSP None None Near cities of Amarillo
(TX) and Canyon and near

Buffalo Lake NWR

Sherman 5-TSP None None
(TX)

'Swisher 16-TSP, l-NOx , 1-HC None None Near town of Tulia

(TX)

3736-1
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Air Resources--Alternative 8

on existing and proposed Class I areas of White Mountain, Pecos, Wheeler Peak, and
Capulin Mountain, New Mexico, were reflected in higher ratings assigned to counties
within 100 mi of the Class I areas.

ALTERNATIVE 8 (4.3.2.3.10)

The split basing alternative is identical in level of impact to portions involved
of the Proposed Action and Alternative 7. See Table 4.3.1.3-6 for the impact
significance of the DDA and the operating bases. Impacts described for the Coyote
Spring Valley operating base (Proposed Action) and for the Clovis operating base
(Alternative 7) were considered to be identical at this level of analysis.
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Table 4.3.1.3-6. Direct impact to air qual-
ity in the Nevada/Utah and
Texas/New Mexico DDAs for
Alternative 8.

HYDROLOGIC SUBNT 1 sHh-LM OGT
Ii h I'.o'y ICN -

XAIFI ,MPAC CS , IPACTS

Subunits or ,zo'ntes w,.t h -X1c ts e r a r D" N

4 Snake

5 Pine
63 White

7 Fish Springs

46 Sevier Desert

46A Sevier Desert S. Dry Lake'

54 Wah Wah

2.55C Lttle Smoky--Southern

536 Hot Creek

:70 Penoyer

7l Coal

:72 Garjen

131 Dry Lake'

*82 De 1ata r

153 Lake

1S4 Spr Ing

:696 Han!t,In

202 Patterson

207 White River T _7
210 Coyote Spring

BaileyT

Castro, TX

Cochran, TX

Dallam, T

Deaf Smith, T

Hartley, TX3

Hockley, TX

Lamb, TX

Oldhamn, TX

Parmer, TX

Randall, TX

Sherman, TX

Saisher. TX

Chaves, NN!

Curry, NN

DeBaca, NNM

Harding, NMf

Lea, VM

Quay, NM

Roosevelt. NMI

Union, NM%

Overall ODA Tmnoct .

3951-3

E12- NO inmoac:.- 'relta-

- Low impat, .- ' .at.

'See Table 4.3.1_2-2 ' ,ln ti e~s

Does not contain %I-X -lus-ro ')T: 4-82
'Cneta location 0: Area Support Centers, (A!Cs)



Mining and Geology



Mining and Geology

MINING AND GEOLOGY

INTRODUCTION (4.3.1.4.1)

No direct impacts on any operating mines are anticipated. During construc-
tion there could be minor traffic delays, or rerouted traffic between mining
concerns and the project. Although economically recoverable mineral deposits
might be discovered, M-X interference with development of these mineral deposits
would be slight. Exploration, including oil, water, and geothermal would continue as
it would without M-X.

The deployment of the M-X system would not directly preempt any working
mine by acquisition of its location. The cluster and road network in three Utah
counties (Juab, Millard, and Beaver), and four Nevada counties (Lincoln, White Pine,
Nye, and Eureka) might, however, impact individual mine workings and might
interfere with access efficiency and ease of mine operation. These impacts would
be limited to road delays during movement of heavy equipment and would not be
expected to be significant. The cluster and road network also intrudes on areas of
potential minerals development. Geologic survey and exploration may be no more
than inconvenienced or delayed during the M-X construction phase.

More significantly, perhaps, the M-X project would affect the mining
community through competition for the local labor resources. Individuals living in
the area affected by M-X development may elect to give up their present
employment in favor of working on the construction of M-X. Competition for labor
resources would be most strongly felt in construction and construction-related
industries such as mining. The larger unionized mines would experience less impact
as workers would in most cases be unwilling to trade security for the short-term
construction phase of M-X. As employees quit mining for M-X construction
opportunities, the marginal mining establishments may become vulnerable. The
larger firms should stay in the bidding for labor resources, although their costs may
increase somewhat.

The areas of high resource value, whether metal, oil and gas, or geothermal,
where M-X could conflict with known resource locations are listed in Table
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Mining and Geology

4.3.1.4-1 for the Nevada/Utah valleys potentially affected by M-X. Siting flexi-
bility reduces the potential for major conflicts with mineral resource development
activities.

A counterbalancing set of factors represents the favorable impact of M-X on
the minerals and energy resources industries. These factors are: (a) increased
demand, as a result of M-X construction activities, for local raw minerals, building
materials; e.g., sand and gravel, stone, gypsum, clays, lime, perlite, pumice, and
volcanic cinder; and (b) improved access to remote areas of east central Nevada and
west central Utah as a result of the M-X road network. Incorporation of these
factors into the net impacts calculation involves the assumption of continuing
operation and expansion of local quarrying and mining of building materials, with the
M-X system as a prime consumer in the 1980s. Improved access for geologic
prospecting and survey is a long-term benefit which will accrue over several years.
In-migrating construction workers will have craft skills for mining operations and
some may remain to seek permanent employment in mining opportunities after M-X
construction.

The method used to evaluate quantifiable impacts of the M-X program
consisted of the following steps:

I) Overlay the map of the proposed deployment of M-X system components
on a map of mining claims. The claims map does not include recent
claim activity (Post 1979).

2) Assume impacts would occur and be significant wherever a system
component would cover an area having a large number of claims.

Because thousands of new claims were filed just after the M-X project was
announced, no particular significance can be attached to relative numbers of claims.

The method is illustrated by the following analysis. In the southern end of
Cave Valley is a concentration of 227 claims covering 4,886 acres. In this area the
system places four shelters, four miles oL road and directly affects sixty acres.
Overall, however, M-X occupies a four mi area from which the potential mines
could be excluded. This shows that although the area directly covered by M-X -- the
shelters and roads -- is small, a much larger area can be precluded from
development because of the presence of M-X components in a small portion of it. In
carrying the analysis further there are, for example, three areas of mining claim
concentration in Cave, Lake, and Coal valleys that have a high potential for
producing economic mineral deposits. The Tier 2 environmental surveys will include
an investigation of mineral value to ensure that economically developable resources
are identified.

Air Force policy seeks to avoid preventing access to any known potential
mineral deposits. It should be stressed that the M-X system analyzed for mining
impacts will not necessarily be the final M-X system design. A program of field
checking and limited drilling for confirmation of presence of mineral potential in
questionable areas is included in the siting. Conflicts between exploration/
production and M-X facilities will be resolved on a case-by-case basis.
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Table 4.3.1.4-1. Areas of high mining and geological resource
value in Nevada and Utah valleys potentially
affected by M-X.

RESOURCE AREA RESOURCE LOCATION COMMENTS

Railroad Valley Oil Entire valley West central part has Nevada's
only two producing oil fields.
Entire valley has seen much
exploratory activity.

Hot Creek and Geothermal T.7 & SN, R.5051E
Reveille Valleys

Big Smokey Valley Geothermal T.ll-14N, R.43E High industrial process heat
geothermal potential

Lake Valley Minerals T.IN, R67E Heavy claim activity

Cave Valley Minerals T.5.N.R.6.3E 227 claims

Coal Valley Minerals T.2N, R.61E 312 claims
T.3N, R.61E 93 claims

Hot Creek Valley Minerals T.7N, R.50E 115 claims adjacent to Tybo
mining district

Steptoe Valley Minerals T.14N, R.63E 153 claims

Tonapah Area Minerals South end of Big Smokey Molybdenum
Valley

Escalante Desert Geothermal South of T.25S, east of High geothermal potential and
R.1OW exploration activity.

Black Rock Desert Geothermal

Sevier Desert Minerals Key Mountains, Sheeprock Uranium, base and precious
Mountain metals

Dugway Valley Minerals Beryllium, fluorite, uranium

Fish Springs Flat Minerals T.13S, R.llW
Geothermal T.12 & 13S. R.12 & 13W

Sevier Lake Valley Minerals R.11W, T.20-22S

2649
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Mining and Geology--Proposed Action

PROPOSED ACTION (4.3.1.4.2)

DDA Impacts

Mining development is a long-term resource commitment. From the date of
discovery of a mineral deposit to the start of production may be as long as ten
years. The economic life of a mining operation may be 30 to 50 years. Mining and
mineral recovery is the most important economic activity within the M-X deploy-
ment area, second only to gaming in the state of Nevada. The present mining boom
was brought about by an increase in the prices for minerals and by advances in
exploration and recovery techniques. Because the deployment of M-X components
could interact with mining operations at some locations, the economic development
near these locations could be impacted.

No difference is apparent between the potentials for impacts at the OB site
and in the DDA. No M-X design constraint has been identified which would cause an
unavoidable impact on the development of mineral resources in Nevada/Utah.

Withdrawal of land presently held in mineral claims may have the potential of
limiting immediate mineral development in the deployment area. Some of the ore
deposits located under the valleyfill could not be developed during the useful life of
the M-X components. This situation would be especially true for ores requiring
open-pit mining. In addition to claims that could indicate large-scale mineral
deposits, many claims are held by individuals and are worked on a part-time basis.
Impact to these claims could affect the livelihood of the holders.

The drawdown on sand, gravel, and cement materials would be substantial
during the construction phase of the M-X program. It would be miniscule during the
operations phase. Access to the mineral deposits beneath M-X system components
would only be delayed if impacted at all. Only the minerals used in building the
M-X facilities would be irretrievably committed.

Any adverse impacts on the building-materials industries could be mitigated
through appropriate planning. Mining claims occupied by M-X components would
require that the holder of the claim be compensated. Most economically viable
claims could be avoided by careful siting of the M-X components. Tables 4.3.1.4-2
and 4.3.1.4-3 indicate the level of impact expected in each hydrologic subunit and a
comparison of the impacts around each OB pair.

Coyote Spring Valley OB Impacts

The Coyote Springs OB would be located in an area of little mining activity
and few mining claims. The nearest mining activity is in nonmetallics, gypsum,
silica, and sand and gravel. The OB is not expected to impact these concerns except
perhaps to increase the development of sand and gravel sites.

Milford OB Impacts

The Milford OB site is located near the south end of the Star range. Further
north in the Star Range is in the Star Mining district. There are many patented and
unpatented claims throughout the area. The OB site avoids the largest concentra-
tions of claims. The mineral occurrence is associated with intrusive rocks. A
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Table 4.3.1.4-2. Potential impact to known mining and
mineral recovery activity in Nevada/
Utah DDA for the Proposed Action and
Alternatives 1-6.

HYDROLOGIC SUBUNIT NUMBER OF
KNOWN CLAIMS SHORT-TERM LONG-TERM

IMPACT'-' IMPACT'
NO. NAME UNPATENTED PATENTED

Subunits with M-X Clusters and DTN

4 Snake 169 -
5 Pine 406 --

6 White 500 7
7 Fish Springs 2.614 -
8 Dugway 1,766 -
9 Government Creek 115 -
46 Sevier Desert 1,795 _____46A Sevier Desert & Dry Lake' 300 -
54 %ah Wah 43 2
137A Big Smoky-Tonopah Flat - _
139 Kobeh
140A Monitor-Northern 444
1408 Monitor-Southern ,
141 Ralston _
142 Alkali Spring
148 Cactus Flat
149 Stone Cabin' _ 4
151 Antelope _
154 Newark'
155A Little Smoky-Northern 7 -
155B Little Smoky-Southern 5 -
156 Hot Creek 149
170 Penoyer 91 1
171 Coal 331 -
172 Garden 86 - -
173A Railroad-Southern 5 -
173B Railroad-Northern 69 -
174 Jakes
175 Long
1788 Butte-South _ _
179 Steptoe 131 -11-
180 Cave 227-
181 Dry Lake

2  
5 -

182 Delamar 13 17
183 Lake 479 167
184 Spring 43 20
196 Hamlin 11 -
202 Patterson - -
207 White River: 35 -208 Pahroc 7 -
209 Pahranagat - _

Overall DDA Impact r

3917-1

ENo impact.

Low impact. Minor claim activity and low mineral potential of land withdrawn.

S Moderate impact. Moderate claim activity or location in potential mineralized
belt.

= High impact. System located in area of heavy claim activity with high mineral
potential previously recommended for exclusion.

'Conceptual location of Area Support Centers (ASCs).
3
mpacts are caused by potential withdrawal of land presently held in mineral claims.
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Table 4.3.1.4-3. Potential overall impact to known mining and
mineral recovery activity which could result
from construction of operating bases (OBs)
for the Proposed Action and Alternatives 1-8.

NUNI3ER OF1 ESTIMATED OVERALL IMPACT
'
2

IIYDROLOGIC SUBUNIT RNOWN 1ROPOSED
Ot COUNTY CLAItz ATION I ALT. 1 ALT. 2 ALT. 3 ALT. 4

(ALL UN-

PATENTED) COYOTE COYOTE COYOTE BERYL/ BERYL/

NO. SPRING/ SPRING/ SPRING/ ELY COYOTEMILFORD BERYL DELTA SPRING

Subunit, or Countivs within UB Suitability Area

-16 Sevier Deser: - -
-46A Sevier ),sert & Dry Lake' 300
50 M I I Io)Id
52 Lund District -
53 bery 1-Enterprise -- __,

179 Stcptoe 131
210 C oyot Spring -

219 Muddy River Spring,
Curr County, NM

lart ly Cuunty, I'Xr

Overall Impact fur OB

NUMBER OF ESTIMATED OVERALL IMPACTa
'
"

HYDROLOGIC SUBUNIT KNOWN
OR COUNTY CLAIU.IS ALT.5 ALT. 6 ALT. 7 ALT. 8

PATENTED) MILFORD/ MILFORD/ COYOTE
NO. NAME LO AL - SPRING/

ELY SPRING DALHART CLOVIS

Subunits or Counties within OB Suitability Area

46 Sevier Desert
46A Sevier Desert & Dry Lake' 300
50 Milford-
52 Lund District - -____
53 Beryl-Enterprise
179 Steptoe 131
210 Coyote Spring - V
219 Muddy River Springs -

Curry County, NM
Hartley County, TX -

Overall Impact for OB - E E-Z-

3918-I

----I No impact.

Low impact. Minor claim activity and low mineral potential of land withdrawn.

Moderate impact. Moderate claim activity or location in potential mineralized belt.

3High impact. System located in area of heavy claim activity with high mineral
potential previously recommended for exclusion.

2
Impacts are caused by potential withdrawal of land presently held in mineral claims.

Cionceptual lcation of Area Support Centers (ASCs).
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Mining and Geology--Alternatives 1, 2, 3, 4, 5, 6

geologic assessment of the area would be as required as part of Tier 2 decision-
making to ensure that the OB site does not conflict with developable mineral
deposits.

ALTERNATIVE 1 (4.3.1.4.3)

The DDA for Alternative I would be the same as that for the Proposed Action;
there would be no difference in the impacts. The Coyote Spring Valley OB would be
the same as that for the Proposed Action. The Delta OB would be located away
from any active mining areas although there is a concentration of unpatented claims
surrounding Sevier Lake to the south. The OB site would not be expected to disrupt
any future mining activity.

ALTERNATIVE 2 (4.3.1.4.4)

The DDA for Alternative 2 would be the same as that for the Proposed Action.
The Coyote Spring Valley OB would be the same as that for the Proposed Action.
The Beryl OB site is not located near any active mining areas nor any concentration
of mining claims. No significant impacts would be expected at this site.

ALTERNATIVE 3 (4.3.1.4.5)

The DDA for Alternative 3 would be the same as that for the Proposed Action
and the impacts would be the same. The system in Railroad Valley could indirectly
impact the Trap Springs oil field through temporary heavy construction traffic
conflicts. The Beryl OB site is discussed under Alternative 1. The Ely OB site
would be located south of the Ward mining district in southern Steptoe Valley. Some
of the peripheral functions of the OB may conflict slightly with future expansion of
the Ward District if mineral values are found beneath the valley alluvium. There
exists some potential for additional discoveries in the mountains of the Egan Range
and in the valley fill along the front of the range.

ALTERNATIVE 4 (4.3.1.4.6)

The DDA for Alternative 4 would be the same as that for the Proposed Action.
The Beryl OB site is discussed under Alternative 1. The Coyote Spring Valley OB
site is discussed under the Proposed Action.

ALTERNATIVE 5 (4.3.1.4.7)

The DDA for Alternative 5 is the same as that for the Proposed Action. The
Milford OB site is discussed under the Proposed Action. The Ely OB site is discussed
under Alternative 3.

ALTERNATIVE 6 (4.3.1.4.8)

The DDA for Alternative 6 would be the same as that for the Proposed Action.
The Milford and the Coyote Spring Valley OB sites are discussed under the Proposed
Action.
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Mining and Geology--Alternatives 7, 8

ALTERNATIVE 7 (4.3.1.4-9)

The DDA for Alternative 7 would be located on the surface of the High Plains
in Texas and New Mexico. There is little mining activity in the area and no
significant impacts would be expected. There may be some minor location conflicts
with a new carbon dioxide gas field in Union and Harding counties but these should
be avoidable. The Clovis OB site is not located near any mining or potential mining
activity. No impacts other than an increased use of sand and gravel would be
expected.

The Dalhart OB site is not located near any mining or potential mining
activity. It is 15 to 20 mi west of the Hugoton gas field but no conflicts would be
expected. The increased demand for sand and gravel would accompany the OB
construction. See Table 4.3.1.4-4 for a comparison of impact potential by county.

ALTERNATIVE 8 (4.3.1.4.10)

The DDA for Alternative 8 would be split between Nevada/Utah and Texas/
New Mexico. In Nevada/Utah, the reduced deployment would avoid the potential
mineral areas to the west, around Tonopah, and to the north in White Pine County.
The potential impacts to mining and mining claims would be substantially reduced.
The ratings for the valleys retained in the layout are the same as for the Proposed
Action. The Coyote Spring Valley OB would be the same as that for the Proposed
Action. The Clovis OB would be the same as Alternative 7. Table 4.3.1.4-5
indicates the potential impact by hydrological subunit.
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Table 4.3.1.4-4. Potential overall impact to known
mining and mineral recovery activity
in Texas/New Mexico DDA for
Alternative 7.

NUMBER OF

KNOWN CLAIMS SHORT-TERM LONG-TERM
COUNTY U IMPACT',3 IMPACT"'

UNPATENTED PATE]NTED

Counties with M-X Clusters and DTN

Bailey, TX - -
Castro, TX - -
Cochran, TX - -
Dallam, TX - -
Deaf Smith, TX 2  

- -

Hartley, TX 2  
- -

Hockley, TX - -
Lamb, TX - -
Oldham, TX - -
Parmer, TX - -
Randall, TX - -
Sherman, TX - -
Swisher, TX - -
Chaves, NM - -
Curry, NM - -

DeBaca, NM - -Guadalupe, NM - _

Harding, NM - -
Lea, NM - -
Quay, NM - -
Roosevelt, NM 2  

- -

Union, NM - -

Overall DDA Impact

3919-1

No impact.

[ L Low impact..Minor claim activity and low mineral
potential of land withdrawn.

Moderate impact. Moderate claim activity or location
in potential mineralized belt.

High impact. System located in area of heavy claim
activity with high mineral potential previously
recommended for exclusion.

2
Conceptual location of Area Support Centers (ASCs).

'Impacts are caused by potential withdrawal of land presently held in
mineral claims.
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Table 4.3.1.4-5. Potential overall impact to known mining and
mineral recovery activity in Nevada/Utah and
Texas/New Mexico DDAs for Alternative 8.

HYDROLOGIC UNIT NUMBER OF
OR COUNTY KNOWN CLAIMS SHORT-TERM LONG-TERM

NO. NAME UNPATENTED IPATENTED IMAT" MPC '

Subunits or Counties with M-X Clusters and DTN

4 Snake' 169
5 Pine 406
6 White 500 7

7 Fish Springs 2,614
46 Sevier Desert 1,795 2
46A Sevier Desert & Dry Lake" 300 -11 i
54 Wan Wah 43 21
155C Little Smokv-Suuthern 5 r -

56 Hot Creek 149 1
I-) Penoyer 91 1
!71 Coal- 331
172 Garden 86
173A Railroad- S.outhern 5
173B Rai Iroad-Northt±rn 69
180 Cave 227
181 Dry Lake2 5 "T7
182 Delainar 13 17

184 Spring 43 20
196 Hamlin 11
202 Patterson
207 White River 35 -

Bailey, TX - -
Cochran, TX _____

Dallam, TX - '
Deaf Smith. TX
Hartley, TX
Hockley, TX - -
Lamb, TX --
Oldham, TX --
Parmer, TX -

Chaves, NM - -
Curry, NM - -
DeBaca, NM - -
Guadalupe, NM - -
Harding, NM -

Lea, NM - -
Quay, NM2  - -
Roosevelt, NM2  - -
Union, NM - -

3920-1

L119 No impact.

~EI1~ii] Low impact. Minor claim activity and low mineral potential of land
withdrawn.

Moderate impact. Moderate claim activity or location in potential
mineralized belt.

~ High impact. System located in area of heavy claim activity with
high mineral potential previously recommended for exclusion.

'Conceptual location of Area Support Centers (ASCs).

'Impacts are caused by potential withdrawal of land presently held in mineral claims.
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Native Vegetation

NATIVE VEGETATION

INTRODUCTION (4.3. 1.5.1)

The native vegetation in the study area forms the base of a diverse community
of plants and animals, coadapted to harsh environments. Thousands of years of
adaption to the harsh climatic and sail conditions have made native vegetation the
most stable vegetative cover available. Few nonnative species (particularly in
portions of the Nevada/Utah project area) possessing the beneficial attributes of the
native vegetation can be established in these areas. The existing native vegetation
has many functional attributes. It is at the base of the food chain, provides a
habitat for wildlife, and is the basic- resource of the livestock industry. Vegetation
protects the soil from erosion, minimizes sediment discharge from wind and water
erosion, and greatly reduces the occurrence and magnitude of floods. Vegetation
also aids percolation of precipitation to groundwater storage, builds desirable soil
characteristics, and provides for an aesthetic environment for recreation.

Once the native vegetation is removed, natural recovery is projected to take
from a few decades to over a century. Plants and animals that currently dominate
will be replaced by species which thrive in disturbed areas. Where vegetative cover
is removed and the soil disturbed, substantial rehabilitation measures are required to
restore the vegetation and wildlife habitat and the other functional attributes of
vegetative cover.

Vegetation types in the Nevada/Utah study area are relatively uniform over
wide areas, but there is substantial local differentiation. For example, sagebrush
vegetation may be dominated by one or more of five species or subspecies, each
which exhibit substantial variation, depending on geographic location and site
characteristics. In addition, the group of species associated with the dominant
species also changes markedly from place to place. Existing within areas which
support widespread vegetation types are many unique kinds of vegetation, such as
relict populations and species hybridizations, and possibly undiscovered species or
subspecies.

The impact to natural vegetation was predicted by comparing the project
layout to the known distribution of vegetation types in the area. The data base for
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vegetation distribution included Bureau of Land Management and Soil Conservation
Service vegetation maps, LANDSAT vegetation mapping, field studies conducted for
this report, and vegetation distributions presented in the literature. The potential
for secondary effects to vegetation was determined using information from past
studies of areas where large-scale vegetation removal has occurred.

PROPOSED ACTION (4.3.1.5.2)

DDA Impacts

Approximately 160,000 acres of vegetation would be removed for roads,
shelters, and other structures. Additional acreage would be removed for construc-
tion roads, material borrow sites, and other project elements. Shadscale, Great
Basin sagebrush, and pinyon-juniper woodland, which cover most of the bajadas and
valley bottoms in the proposed DDA, are likely to be the vegetation types most
affected. Other bajada and valley bottom vegetation types, including alkali sink
scrub, desert marsh and spring vegetation, riparian woodland, creosote bush scrub
and wash and arroyo vegetation would also be affected by direct clearing. A
simplified vegetation type map for the proposed project area with the full
deployment project layout is shown in Figure 4.3.1.5- 1.

Secondary effects to vegetation would result from accelerated wind and water
erosion, sedimentation, soil compaction, deposition of excavated material, altered
surface water flow patterns, groundwater drawdown and increased fugitive dust.
The most significant of these effects are likely to be localized near cleared areas.
However, the large number of potentially cleared locations within many hydrologic
subunits will result in the potential for extensive effects. Since secondary effects
to vegetation are related to site-specific factors, such as slope, the total area which
will be impacted cannot be determined with precision until detailed siuing has been
performed.

The spread of weedy species will occur when vegetation is disturbed or
removed. One alien annual, halogeton (Halogeton glomeratus), is of particular
concern because it is poisonous to livestock and has reduced or eliminated grazing in
some areas in the Great Basin. Halogeton becomes quickly established after
disturbance. The reestablishment of perennial vegetation is thought to be the only
effective method of control of this species. After light disturbance, halogeton may
be gradually replaced through competition with native shrubs. Under severe or
repeated disturbance, halogeton may alter soil chemistry to the point that native
vegetation is excluded. Soil modification by halogeton may prevent nativp species
reestablishment for over 50 years.

The amount of area cleared of vegetation would increase throughout the
construction phase. Additional areas will be disturbed for some time beyond the
construction phase, as a result of off-road vehicle use and erosion.

Cleared areas which are not used for roads or structures will have the
potential for being slowly revegetated. The rate of natural revegetation is
dependent upon such factors as the annual rate and seasonal distribution of
precipitation, the substrate characteristics, the intensity of erosive forces and the
response of reestablishing species to disturbed conditions. Natural revegetation will
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Native Vegetation-- Proposed Action

be inhibited if the soil has been compacted, covered with overburden materials
unsuitable for plant growth, or if the surface soil is removed, exposing toxic subsoil,
hard soil layers or bedrock.

The time required for the vegetation to recover from disturbance is expected
to be very long. Complete recovery may take a century or more. The clearing of
vegetation would accelerate the spread of halogeton, a trend that could be
irreversible. Long-term establishment of halogeton could prevent reestablishment
of native vegetation, and irretrievably degrade the value of the vegetation for
future wildlife and livestock use.

Construction and operation of the system would reduce the usefulness of the
cleared and surrourn!ng areas for livestock forage, wildlife habitat, and recreation.
Many individu...s of common animal species which rely on the vegetation would be
lost. Although cleared areas would be less than 2 percent of any hydrologic subunit,
these areas will be subject to erosion, an impact which is particularly critical when
dust, sediment, and flooding impact nearby streams or rivers, farming operations or
population centers.

The large number of cleared areas in many of the affected hydrologic subunits
would result in a greater impact than would occur from the clearing of only a few
areas. The opportunity for viewing undisturbed areas would be limited in watersheds
with many clusters. The more disturbed area, the larger the amount of vegetation
lying around the perimeter of the cleared areas which will be subject to erosion and
flooding. These areas would be subject to invasion by toxic weeds which would make
livestock avoidance more difficult. The proportion of the watershed which lies
within 0.5 mi of a disturbance provides a rough index to the frequency of vegetation
clearing and the associated secondary impacts. Based on planimetry from 1:250,000
scale maps of the project layout, it was determined that three hydrologic subunits
would have over 50 percent of their area within 0.5 mi of disturbance, and an
additional 18 hydrologic subunits would have over 25 percent of their area within 0.5
mi of disturbance. If five clusters are sited in the Alkali Spring hydrologic subunit
as shown on the conceptual layout, 59 percent of the valley area would lie within
0.5 mi of where vegetation had been removed.

Table 4.3.1.5-1 lists the directly impacted hydrologic subunits and the amount
and principal types of native vegetation which would be removed.

The clearance of vegetation is unavoidable if the system is to be constructed.
However, the cleared area can be kept to a minimum, and much of the adverse
impacts associated with vegetation clearance can be avoided or reduced in duration
through the mitigation measures discussed below. Without mitigation, the signifi-
cant adverse impacts from vegetation clearing would range from long-term to
permanent.

The extent of vegetation clearing would be minimized by consolidation of
transportation and communication networks, avoiding the installation of over-sized
surface water diversion structures, and by reducing the need for off-road security
and maintenance vehicles. By confining of vehicles to designated corridors and by
minimizing the area disturbed for construction purposes, the total area disturbed
would be reduced. The Air Force has been successful in confining construction to
designated corridors, as at the Luke-Yuma construction test site. However, a
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Table 4.3.1.5-1. Potential impact to native vegetation
in Nevada/Utah DDA for the Proposed
Action and Alternatives 1-6, and 8.

POTENT!AL
TOTAL NATIVE INDEX TO SHORT.

HYDROLOGIC SUBUNIT HYDROLOGIC VEGETATION CFF-SITE AND
SUBUN IT REMOVED DI I STURBANCE' LONG-I ERM

NO. NAME AREA (ACRES) (ACRES)' 108IS) IMPA(T'

Subunits with M-X Clusters and DTN

4 Snake'' 1,728,000 10,800 23
5 Pine

2  
467,200 4.100 28

6 White
2  

601,600 4.900 32
7 Fish Springs: 256.000 2,100 33
a Dugway 207.200 2,000 37
9 Government Creek 362.400 600 8
46 Sevier Desert& 1,920,000 5,800 14
46A Sevier Desert & Dry Lake -' 620.800 8,100 24
54 Wah Wah

2  
384,000 5,800 51

137A Big Smoky-Tonopah Flat 1.025.900 3.300 22
139 Kobeh 555,500 5.000 38
140 Monitor N & S 664,300 4,000 20
141 Ralston 586.900 6,400 38
142 Alkali Spring 200,300 3,300 59
148 Cactus Flat see Stone C bin -
149 Stone Cabin' 630,400 4,600 28 11
151 Antelo e 284,200 4.400 44
154 Newark 512,600 2,400 33
155 Little Smoky N & S' 741,100 5,000 11
156 Hot Creek

2  
663,000 4,700 20170 Penor2 448,000 3,900 29

171 Coal" . 294,400 3.800 43

172 Garden' 315,500 3,400 40
173 Railroad N & S: 1,716,300 11,100 20
174 Jakes 270,100 3,100 35
175 Long 416.600 1.300 2
178B Butte-South 646.400 3.400 18
179 Steptoe 1,242.900 500 1
180 Cave' 231.700 2.000 28
181 Dry Lakj"

'  
564.500 6.800 42

182 Delayar' 245,100 2.000 36
18 3 Lake 369,300 3,100 35
184 Spring: 1,063,000 1,400 5
196 Hatmlin 

2  
264,300 4,100 56

202 Patterson' 266,200 600 15
207 White River' 1,036.800 4,200 17
208 Pahroc 305,900 300 7
209 Pahranagat 503,000 600 4

Overall DDA 27.781,200 142,900 5

Overall DDA for 14.196.800 73.100 5 Z-h-1l IM
Alternative 8

3874-2

F.J_ _ No impact. (No egetation removed.)

Low impact. (Less than 1.000 acres vegetation removed and an ICSP of
15 or less.)

EnIFW Moderate impact. (1.000-5.000 acres of vegetation r,,mov.'d ind in 10;D
between 15 and 35 percent.)

High impact. (Over 5,000 acres vegetation removed and an IOSD iv ,r 35

zAffected hydrologic subunits under Alternative 8.

'Conceptual location of Area Support Centers (ASCs) for the
Proposed Action and Alternatives 1-6.

'Conceptual location of Area Support Centers (ASCs) for
Alternative 8.

'Includes area for DTN, cluster roads, shelters, construction camps and concrete
plants.

4Index to off-site Jisturbance equals the percent of the hyiroogqic subunit within
0.5 iles of disturbance.
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corresponding degree of success will probably be unlikely, due to the magnitude of
the project.

Those areas which were cleared or otherwise disturbed, and not used for roads
or other facilities, have the potential for being revegetated. Implemkenting the
following components of a revegetation plan, selected on a site-specif ic basis, would
greatly accelerate vegetation recovery, erosion control, and a return of the
disturbed land to current use.

" Reapply surface soil when exposed sub-soil is of lower quality. Quality
surface soils should be removed from where roads and structures are to
be constructed and then applied to revegetation areas.

o Produce a final surface configuration, providing for stable slopes,
minimizing runoff and erosion, and increasing water retention.

o Apply and secure mulch (i.e., straw, gravel) for erosion control, water
retention, and soil temperature moderation.

o Plant suitable vegetation where precipitation is greater than 6 inches
annually, or where irrigation is used, to provide wildlife habitat, erosion
control, and livestock forage. In non-irrigated areas receiving 6 to 8 in.
of precipitation annually, the success of seeding efforts is expected to be
very limited.

o Irrigate planted areas which receive less than 8 inches of precipitation
annually, during the critical plant establishment period. Due to the
limited water availability within the project area, irrigation priority
should be given to large cleared patches (i.e., shelter locations), to steep
cut or filled slopes and highly erodible soils, and to disturbed areas near
population centers. Planting efforts usually fail in areas which receive
less than 8 inches of precipitation annually (which includes roughly 80
percent of the projected disturbed area), unless irrigation is used.
Revegetation water is not included in water estimates presented in this
report and would increase requirements significantly, although this could
be partially offset by reuse of water when possible.

o Minimize repeated disturbance of planted areas (from livestock and ORV
activity), until vegetation is adequately reestablished.

" Implement a post construction monitoring program and treat areas
requiring additional erosion control, seeding or transplanting, or vegeta-
tion management.

These procedures would help minimize or avoid the permanent establishment
of toxic weeds. Although cleared areas would be out of production for an initial
period while vegetation is reestablishing, erosion control and the return of wildlife
habitat would be taking place. A comprehensive revegetation program would be
very expensive.
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Coyote Spring Valley OB Impacts

The Coyote Spring OB would result in the permanent removal of approximately
7,000 acres of native vegetation, mainly creosote bush scrub and joshua tree
woodland, with some desert marsh and spring vegetation, and wash and arroyo
vegetation (see Figure 4.3.1.5-2). Additional areas may also be cleared as a
consequence of construction activity. At the present time, the vegetation of
Coyote Spring Valley is relatively undisturbed. Peak impacts to native vegetation
from the M-X project would occur near the close of the construction period.
Indirect impacts are expected to continue to increase somewhat throughout project
life.

Recovery of the vegetation in areas that are not permanently covered may
commence at the end of construction, provided that soil conditions and water
availability are suitable for plant growth. Recovery rates for creosate bush scrub
are slow, although they have not been precisely determined. A study on the
recovery of this community in the northern Mojave Desert showed that 33 years
after disturbance, 20 percent of the shrub species had reached predisturbance levels
of density and frequency. This study and others suggest that substantial vegetation
recovery will not occur within the lifetime of the M-X project. Complete recovery
is likely to require a minimum of 100 years.

Indirect impacts would include degradation of vegetation, mainly creosote
bush scrub, joshua tree woodland, some desert marsh and spring vegetation, and
wash and arroyo vegetation, as a result of the effects of fugitive dust, groundwater
drawdown, increased collection of certain plant species for commercial purposes,
and increased ORV and other recreational usage. The area of vegetation that may
be lost or degraded from these activities could be significant. The indirect impacts
from recreational activities of the M-X related population are expected to extend
to surrounding areas. These indirect impacts in are expected to be concentrated in
Pahranagat, Meadow Valley Wash, Las Vegas, Lower Moapa, Virgin River, Black
Mountains, and California Wash hydrologic subunits.

The impacts will not vary greatly if the location of the base is shifted within
the suitability zone. However, the proportion of each vegetation type affected may
change, and this could cause significant differences in impacts to moisture-requiring
vegetation types, including desert marsh and spring vegetation, and wash and arroyo
vegetation.

Additional impacts to Coyote Spring Valley and nearby hydrologic subunits
may result from construction and operation of the Allen-Warner Valley Energy
System in Garnet Valley, approximately 10 mi southeast of the proposed operating
base site. Personnel from that project would be expected to carry out some
recreational activities in Coyote Spring Valley and nearby hydrologic subunits,
resulting in indirect impacts similar to those discussed for M-X.

The direct and indirect loss of native vegetation during the construction and
operations phases of the project are unavoidable. The amount lost could be reduced
by mitigation measures comparable to those discussed for DDA impacts.
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Milford OB Impacts

Siting of a second OB near Milford would result in the direct removal of
approximately 5,000 to 5,500 acres of native vegetation, mainly Great Basin
sagebrush, shadscale scrub, and alkali sink scrub. Additional acreage of vegetation
would also be removed as a result of clearing for drainage diversion, construction
marshalling, borrow pit sites, and so forth.

Indirect impacts resulting from recreational activities of the M-X related
population are expected to extend to surrounding hydrologic subunits with greatest
concentration in the Pine, Beaver, Sevier Desert, Parowan, and Beryl-Enterprise
District hydrologic subunits, and in the area south of the Beryl-Enterprise District.
Indirect impacts will include loss or degradation of Great Basin sagebrush, shadscale
scrub, alkali sink scrub, and possibly pinyon-juniper woodland and other vegetation
types (Figure 4.3.1.5-3). Another potentially significant adverse impact is the
invasion of halogeton (Halogeton glomeratus). Additional indirect impacts to the
Milford area and other nearby watersheds may result from an alunite plant about 30
mi southwest of Milford. Construction and operation of the mine and processing
plant would result in increased air pollution, and varying degrees of damage to soil,
vegetation, and land productivity.

The native vegetation of the Milford area has been affected by livestock
grazing and recreational activities. The impacts to vegetation from M-X would not
vary greatly if the location of the base is shifted within the suitability zone.
However, the proportion of each vegetation type affected may change. For
vegetation types of limited occurrence, such as riparian woodland, the amount
removed could vary greatly, depending upon the base location selected.

The peak impact to vegetation would occur near the close of the construction
period, although some additional impacts are expected after this period. The long-
term and irretrievable loss of native vegetation would be as discussed for the
Coyote Spring site.

The direct and indirect loss of native vegetation during the construction and
operations phase of the project is unavoidable. The amount of vegetation removed
could be reduced by the use of mitigation measures discussed for the DDA.

ALTERNATIVE I (4.3.1.5.3)

Impacts in the DDA and at the Coyote Spring OB would be the same as those
for the Proposed Action. The second OB near Beryl would result in the direct
removal of approximately 5,000-5,500 acres of native vegetation, mainly Great
Basin sagebrush, shadscale scrub, alkali sink scrub, and pinyon-juniper woodland (see
Figure 4.3.1.5-4). The amount of native vegetation that would be permanently lost
at Beryl is similar to that lost at Milford, although the proportion of each native
vegetation type lost would differ between the two sites.

Indirect impacts resulting from recreational activities of the M-X related
population are expected to extend to Pine, Cedar City, Parowan, Spring, and Eagle
hydrologic subunits and the area south of the Beryl-Enterprise District.

The impacts will not vary greatly if the location of the base is shifted within
the suitability zone. The proportion of each vegetation type affected may change.
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For vegetation types of limited area, such as pure winterfat stands, the amount lost
within the suitability zone could vary greatly, depending on the location selected.

ALTERNATIVE 2 (4.3.1.5.4)

Impacts in the DDA and at the Coyote Spring OB would be the same as those
for the Proposed Action. The second OB near Delta would result in the direct
removal of approximately 5,000-5,500 acres of native vegetation, mainly shadscale
scrub and some alkali sink scrub (Figure 4.3.1.5-5). This impact is not significantly
different from that expected from the Milford OB. Temporary and indirect impacts
are also expected to be similar to those of the Proposed Action. The loss of
shadscale scrub may be greater at Delta than at Milford, since larger areas of this
vegetation type are found at Delta.

Indirect impacts resulting from recreational activities of the M-X-related
population are expected to be concentrated in Beaver, Fish Springs, Government
Creek, and Rush hydrologic subunits, and in the area east of the Sevier Desert. The
impacts will not vary greatly if the location of the base is shifted within the
suitability zone.

Additional impacts to the native vegetation of the Delta area and other nearby
watersheds may result from IPP construction near Lynndyl, 15 mi northeast of
Delta. Impacts to vegetation from this project include permanent removal of 2,650
acres and temporary removal of an addditional 8,320 acreas of vegetation. Indirect
impacts to vegetation are also expected from the IPP project.

The changes in impacts over time, the long-term and irretrievable losses of
native vegetation, the significance of the impacts and potential mitigation measures
are expected to be similar to those discussed for the Milford OB under the Proposed
Action.

ALTERNATIVE 3 (4.3.1.5.5)

Impacts in the DDA would be the same as those for the Proposed Action. The
Beryl OB would have the same impacts as those discussed under Alternative I,
except that an additional 2,000 acres of vegetation would be removed. In addition,
indirect impacts would be greater, since there will be a larger M-X-related
population at a first base than at a second base.

Siting the second OB near Ely would result in the direct removal of
approximately 5,000-5,500 acres of native vegetation, mainly Great Basin sagebrush
and pinyon-juniper woodland (Figure 4.3.1.5-6). This impact is not significantly
different from that expected as a result of siting a second operating base near
Milford under the Proposed Action. Temporary and indirect impacts to vegetation
are expected to be similar to those of the Proposed Action.

Indirect impacts resulting from recreational activities of the M-X-related
population are expected to be concentrated in Spring, White River, Ruby, Jakes, and
Snake hydrologic subunits. The impacts would not vary greatly as the location of
the base was shifted within the suitability zone.

Additional impacts to the native vegetation of the Ely area and nearby
hydrologic subunits are expected from the planned reopening of the Kennecott
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Native Vegetat ion-- Alternatives 4, 5, 6, 7

Copper Mine, north of Ely, and the construction and operation of the White Pine
County Power Plant. Expected impacts on vegetation from the reopening of the
Kennecott Copper Mine include those resulting f romn increased local population
level. Potential sites for the White Pine County Power Plant include one in Jakes
Valley, west of Ely, and another one near McGill in northern Steptoe Valley. Both
are near the proposed OB site south of Ely. White Pine Power is expected to result
in some permanent loss of native vegetation, and additional indirect impacts. The
change in impact over time, the long-term and irretrievable losses of native
vegetation, the significance of the impacts and the potential mitigations are similar
to those discussed for the second base of the Proposed Action.

ALTERNATIVE 4 (4.3.1-5.6)

Impacts in the DDA would be the same as for the Proposed Action, and
impacts at the Beryl 08 would be the same as those for Alternative 3. Impacts at
the Coyote Spring OB would be similar to those discussed under the Proposed
Action, except 2,000 fewer acres of vegetation would be removed, and indirect
impacts would be less extensive.

ALTERNATIVE 5 (4.3.1.5.7)

Impacts in the DDA would be the same as those for the Proposed Action.
Impacts at the Milford 08 would be similar to those discussed for the Proposed
Action, except approximately 2,000 more acres of native vegetation would be
removed. Indirect impacts would be greater, since there would be more people.
Impacts at the Ely OB would be the same as those for Alternative 4.

ALTERNATIVE 6 (4.3.15.8)

Impacts in the DDA would be the same as those for the Proposed Action, and
impacts at the Milford 08 would be the same as those for Alternative 5. Impacts at
the Coyote Spring 08 would be the same as those for Alternative 4.

ALTERNATIVE 7 (4.3.1.5.9)

Full deployment in Texas and New Mexico would primarily affect cropland arid
intensively grazed native rangeland. It is estimated that 75,000 acres of native
vegetation used as rangeland would be removed. Grama, bluestem, and mesquite
grasslands would be the most extensively impacted vegetation types. Secondary
effects to vegetation would be of a smaller magnitude than those discussed for the
Proposed Action. Impact changes over time are discussed under the Proposed
Action.

Areas used for roads and structures would be permanently lost from vegetation
reestablishment, grazing, and other related uses. Cleared areas which are not used
for roads or structures will have the potential for being revegetated. The rate of
natural revegetation depends on such factors as the annual rate and seasonal
distribution of the precipitation, the substrate characteristics, the intensity of
erosive forces, and the response of reestablishing species to disturbed conditions.
Natural revegetation will be inhibited if the soil has been compacted, covered with
overburden materials unsuitable for plant growth, or if the surface soil is removed.
If a suitable substrate remains after construction activities, partial vegetation
recovery can be expected f rom natural processes within a few years after the end of
construction.
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Construction and operation of the system would reduce the usefulness of the
cleared and surrounding areas, which supported native vegetation, for livestock
forage, wildlife habitat, and recreation. Many species of common animals which
rely on vegetation would be lost. The disturbed areas would be subject to erosion,
and resulting impacts to nearby streams or rivers, farming operations, or population
centers.

The area of native vegetation cleared would be significantly less than for the
Proposed Action (because there is less native vegetation remains in Texas/New
Mexico than in Nevada/Utah), and the recovery of the native vegetation would
proceed more rapidly. Table 4.3.1.5-2 lists the directly impacted counties and the
estimated acreage of native vegetation which would be removed.

Vegetation removal is unavoidable if the system is to be constructed.
However, the cleared area can be kept to a minimum, and much of the adverse
impacts associated with vegetation clearance could be avoided through mitigation
measures. Without mitigation, the significant adverse impacts from vegetation
clearing would range from short term to permanent.

The implementation of a comprehensive revegetation program for the Texas/-
New Mexico full deployment alternative would cost significantly less and would not
require significant quantities of irrigation water compared to the Proposed Action.

No native vegetation will be removed directly as a result of a first OB near
Clovis. LANDSAT imagery analysis shows that virtually all the land in the vicinity
of Clovis is agricultural. The nearest extensive area of native vegetation is located
25 mi north, in the Canadian Breaks area. The same is true of a second OB.

ALTERNATIVE 8 (43.1.5.10)

Split basing would result in the removal of native vegetation from approxi-
mately 85,000 acres in the Nevada/Utah project area (see Figure 4.3.1.5-7) and
50,000 acres in the Texas/New Mexico project area. The impacts to native
vegetation in the Nevada/Utah project area would be reduced roughly 50 percent
compared to the proposed project. In Nevada, a proportionately greater amount of
the shadscale scrub vegetation type would be cleared due to the elimination of
clusters within hydrologic subunits, including Kobeh and Antelope valleys, which are
predominantly covered by sagebrush. In Utah, hydrologic subunits which are
predominantly covered by alkali sink scrub and shadscale scrub vegetation types,
including Fish Springs and White valleys, have been eliminated.

This split basing alternative shifts one half of the project layout away from
relatively undisturbed native vegetation (in Nevada and Utah) and into rangeland and
cropland and more heavily disturbed native rangeland in Texas and New Mexico.
Therefore, a less significant impact to relatively undisturbed native vegetation
would occur from this split basing alternative compared to the Proposed Action.
Due to the higher levels of precipitation and the generally more favorable soil
conditions encountered in Texas and New Mexico, natural revegetation can be
expected to proceed more rapidly for this half of the project layout. Revegetation
of the Texas/New Mexico portion of the split basing layout would be less expensive
than the Proposed Action and would not require significant quantities of irrigation
water.

Impacts at the Coyote Spring OB would be the same as those discussed for the
Proposed Action, and those at the Clovis OB would be the same as those for
Alternative 7.
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Table 4.3.1.5-2. Potential impact to native vegetation
in Texas/New Mexico for Alternatives
7 and 8.

AREA SHORT-
COUNTY AREA WHICH WOULD POTENTIAl. AND

COUNTY (ACRES) BE DISTURBED NATIVE VEGETATION LONG-TERM

(ACRES) REMOVED' IMPACT'

Counties with M-X Clusters and DTN

Bailey, TX2 534,400 3,500 500
Castro, TX 563,200 3,900 200
Cochran, TX 500,800 2,400 500
Dallam, TX 945,200 20,000 6,800
Deaf Smith, TX 966,400 16,400 3,900
Hartley, TX

,
' 952,300 10,700 8,200

Hockley, TX- see Lamb Co.
Lamb, TX- 654,100 2,200 0 _ ,
Oldham, TX' 945,300 1,800 100
Parmer, TX2 549,800 7,000 600
Randall, TX 584,000 1,300 600
Sherman, TX 586,200 700 300
Swisher, TX see Castro Co.
Chaves, NM 389,400 13,700 13,600
Curry, NM2 897,900 7,800 2,800
DeBaca, NM2 1,507,800 1,300 1,300
Guadalupe, NM' see Quay Co.
Harding, NM- 1,365,400 4,900 4,800
Lea, NM" 2,811,200 900 700
Quay. NM 1,840,000 14,500 10,300
Roosevelt, NM

, .  
1,570,800 18,500 14,200 .

Union, NM' 2,442,200 6,500 4,600

Overall DDA for Alternative 7 138,000 74,000

Overall DDA for Alternative 8 70,000 48,600

3875-2

ZIIII No impact. (No vegetation removed.)

L-I-i- Low impact. (Less than 1,000 acres vegetation removed.)

R Moderate impact. (Between 1,000 and 5,000 acres vegetation removed.)

1High impact. (Greater than 5,000 acres vegetation removed.)

2Affected counties under Alternative 8.

3Conceptual location of Area Support Centers (ASCs) for Alternative 7.

'Conceptual location of Area Support Centers (ASCs) for Alternative 8.

sIncludes area for DTN, cluster roads, shelters, construction camps and concrete
plants and is based on LANDSAT analysis.
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Pronghorn Antelope-- Proposed Action

PRONGUORN ANTELOPE

INTRODUCTION (4.3.1.6. 1)

Pronghorn are a valuable wildlife resource because they are a prized game
animal and have a high aesthetic value. For the 1978 hunting season, 5,163 people
applied for the 320 available tags in Utah while 2,625 applied for the 391 available
tags in Nevada (Jense and Burruss, 1979; Tsukamoto, 1979). Their abundance and
range were greatly reduced in the late 1800s and early 1900s, but present
management is assisting population recovery in some areas of the Great Basin.
impact analysis was performed in three steps: (1) a description of project effects on
pronghorn, (2) an assessment of the impact (all effects combined) to pronghorn, and
(3) a determination of the significance of the impact. Effects were determined by
combining baseline information presented in Chapter 3 with project information.
These effects result primarily from construction activities, water use, and
recreation activities of project-related people. It is assumed that impacts to
pronghorn populations would occur wherever habitat was lost, even if only tempor-
arily (on the order of one year). Since field observations and discussions with
wildlife managers indicate that pronghorn will avoid areas up to a distance of about
I mi (1.6 kin) from sites under construction, short-term habitat loss was calculated
as both the area directly involved in construction and the area within one mile
(1.6 kin) of construction. Long-term habitat loss was calculated as only that area
which would be directly involved in construction (where vegetation is Icst).

Indirect impacts are more difficult to quantify than are direct impacts. An
index of indirect effects was determined in the vicinity of the operating bases.
Short-term, indirect impacts in the DDA were also ranked using constructior, camp
location and size, but the values did not change the general levels of impact
determined for direct effects. Long-term indirect impacts attributable to project
activities in the ODA, excluding operating base effects, are expected to be
negligible.

PROPOSED ACTION (4.3.1.6.2)

Figure 4.3.1.6-1 shows the relationship between pronghorn range and concep-

tual project configuration. Since pronghorn do not range throughout the
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potential deployment area, direct project effects would be limited to the areas
where overlap occurs, the greatest effect occurring where key habitat is disturbed.
Key habitat is defined as areas where pronghorn are most frequently found, and
includes water sources important for pronghorn survival, particularly during
summer and at kidding areas. The conceptual project configuration for the Proposed
Action wou'.J have construction activities dispersed throughout much of the key
habitat in Lake, Railroad, Hot Creek and Hamlin valleys in Nevada and in Pine and
Tule (White) valleys in western Utah. The project also intersects large portions of
pronghorn range in Fish Creek, Wah Wah, Ralston, Patterson Wash, Lake, Railroad,
Hot Creek, Little Smoky, Antelope, Stone Cabin, and Kobeh valleys. Thus, direct
effects of project deployment would be expected in these areas.

The noise and visual effects of const.,-uction activities are expected to occur
over an area considerably larger than that actually disturbed during construction.
Pronghorn have an acute sense of sight and are not accustomed to construction. The
large and dispersed nature of the M-X project coincides with much of the known
pronghorn range in the potential deployment area, often dissecting their habitat into
small segments which would not provide refuge from construction activities. Such
division of habitat may also restrict access to localized high quality forage areas
and water sources.

Water use for project construction will cause localized reductions in water
table level in the vicinity of source wells. This could effect nearby spring-fed
pronghorn water sources. Pronghorn are dependent upon key water sources within
their range, especially during summer when vegetation moisture content is rela-
tively low (Beale and Smith, 1970). Water table depression may seriously threaten
some of these key water sources. Well locations have not been determined at this
time, and consequently, potential for impact to specific pronghorn water sources
cannot presently be determined.

Indirect effects resulting from recreational activities of construction workers
and operations personnel would occur in areas where the project overlaps pronghorn
range, as well as in the vicinity of construction camps or operating bases (OBs).
Impacts of siting OBs in regions inhabited by pronghorn are primarily associated
with increased human population. Water effects would be the same as described
above for construction effects. In addition, an increase in human population will
result in an increase in hunters, fishermen, picnickers, and ORV enthusiasts.
Pronghorn are nervous animals that are easily disturbed by human activity.
Research has documented avoidance of vehicles, interruption of normal behavior
patterns, and increased foraging effort associated with vehicular disturbance in
Great Basin pronghorn (HDR draft technical report: Pronghorn, foraging economics,
and group sizes: implications for conservation biology). Thus, ORV use and travel
through key pronghorn habitat could be expected to significantly affect pronghorn
populations. Increased human population would also increase illegal harvest of
pronghorn in areas surrounding population centers. Illegal harvest is extremely
difficult to measure, and may be as large or greater than the legal harvest (Pursley,
1977). For conservative estimates, present illegal harvest of pronghorn was assumed
to be 75 percent of the legal harvest and would increase 50 percent with a
100 percent increase in human population (population increase figures. For worst-
case estimates, illegal harvest was assumed to be 150 percent of the legal harvest
and to increase 100 percent with 100 percent increase in human population. These
increases were assumed to affect pronghorn populations within 50 mi (80 km) of OB
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Pronghorn Antelope-- Proposed Action

locations; therefore, calculations were based on 1978 legal harvest figures (Tsuka-
moto 1979, Jense 1979) for pronghorn management units within 50 mi (80 kin) of OB
locations.

DDA Impacts

As noted above, the project could affect pronghorn through construction
activities, water use, and recreation activities of construction personnel. Place-
ment of facilities will result in habitat loss through removal of vegetation and
pronghorn avoidance of construction activities. A further loss of habitat would
occur if project activity restricts movement or access to water. Consumption of
water during construction may cause a loss of surface water in springs. If this
occurs, the carrying capacity of the existing pronghorn range may be reduced. Such
effects, however, could be mitigated as discussed below. Increased human activity,
including illegal harvest, harassment, and habitat degradation, will also affect
pronghorn.

Implementation of other projects such as the Anaconda Moly project near
Tonopah, White Pine Power Project (WPPP) in White Pine County, Pine Grove Moly
project (Pine Valley), Allen Warner project in Dry Lake Valley, Alunite mine in Wah
Wah Valley and Intermountain Power Project (IPP) near Delta would compete for
resources (e.g., water) and cause additional land disturbances and population growth.
However, the effects of construction activities associated with these projects would
be small compared to that for M-X, the exception being water use. The cumulative
effects of water use, especially in areas where water availability is limited, could be
measurable. For example, water use for the IPP could compound the effect of M-X
water use in the Delta area. Cumulative effects of water consumption on pronghorn
in the vicinity of other projects will depend upon amount of water used, water
availability, aquifer properties and timing of use by M-X and other projects. As for
the combined indirect effects on pronghorn caused by human population growth, the
incremental increase resulting from construction and operation of the other projects
will be small compared to that for M-X, except in the case of IPP near Delta where
population increases will be similar to those proposed for M-X.

M-X will have the greatest affect on pronghorn during the construction phase,
since this is when intense activity will be widespread in their habitat. Mortality
resulting from habitat loss and poaching will decrease herd size during this time.
After construction is completed, pronghorn are likely to repopulate the remaining
suitable habitat, either from contiguous undisturbed areas or through transplants
made by wildlife departments. Pronghorn population levels are expected to stabilize
at new levels. Levels will depend upon the amount and type of habitat permanently
lost (e.g., marginal range versus key habitat), the rate of recovery (revegetation) of
temporarily disturbed areas, and behavioral responses to the presence and operation
of the facilities. The time required for population recovery will be site specific,
determined by habitat quality and climatic factors. Recovery should occur, but it
could take approximately 10 to 20 years, assuming intensive management and no
unusually severe climatic conditions (e.g., drought).

The effects of M-X construction will reduce pronghorn abundances in the
short-term where project activity overlaps substantial portions of their range or any
key habitat. The absolute level of this reduction cannot be reasonably estimated,
but a worst case would be extirpation from some areas, possibly in Hamlin, Wah
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Wah, Kobeh, or Lake valleys. Long-term pronghorn abundance, however, is expected
to be reduced very little since mitigation and management should bring pronghorn
populations back to near pre-project levels. The reduction in long-term abundance,
as compared to future predictions without M-X, will be related to amount of habitat
lost.

The small amount of pronghorn habitat permanently lost represents an
irreversible and irretrievable commitment of resources. On the other hand, loss of
pronghorn attributed to this habitat loss, can be recovered through mitigation
measures (see below).

The consequences of the previously discussed effects on pronghorn will be to
reduce their numbers. The greatest reduction will occur during construction in
valleys where key habitat is lost, followed by recovery to new levels. This in turn
will reduce recreational opportunities such as hunting, photography, and observation.
Since pronghorn are a prized game animal with limited numbers in the potential
deployment area, any measureable decrease in number is likely to be perceived as a
significant impact, even if only short-term. Such perceived impacts are expected to
occur primarily in those valleys where project activities are extensively dispersed
throughout pronghorn range or in any key habitat.

The effects of construction activities are generally unavoidable because they
result largely from pronghorn behavior, which cannot be easily modified. Pronghorn
are known to habituate to some types of human disturbances, but this requires a
longer period of time than that for project construction and often requires intensive
management. The effects of people and water use are largely avoidable and can be
mitigated.

Predicted effect levels and their significance are summarized in Table
4.3.1.6-1 for each hydrologic subunit in which project elements would be deployed
for the Proposed Action. Indirect effects could occur in subunits with no project
elements as a result of recreation by construction workers, but these were assumed
to be insignificant. From the table, it can be seen that signficant short-term
impacts are likely to occur in 21 of the 41 subunits. Of the remaining 20 hydrologic
sub-units, 15 are not inhabited by pronghorn and no significant impacts are expected
in the other 5. The presence of project elements within key habitat was the major
reason for the determination of significant impact (in 18 of 21 hydrologic subunits).
The short-term key habitat loss, including the I mi (1.6 km) avoidance factor,
ranged from zero to 95 percent (Hot Creek Valley) with the majority exceeding
40 percent. The loss of range, other than key habitat, exceeded 50 percent of that
present in 11 hydrologic subunits. Kobeh, Antelope, and Little Smoky valleys were
the only ones in which this occurred with no loss of key habitat. Long-term impacts
to pronghorn are predicted to be much lower than those predicted for the short-
term. The actual habitat disturbed during construction was calculated to be less
than 5 percent of the available habitat in all hydrologic subunits (Table 4.3.1.6.1- 1).
Other factors, however, may act to increase the area of habitat loss through
behavioral responses of pronghorn to the presence and operation of the various
facilities. Loss of even a small amount of key habitat may impact pronghorn
populations, particularly if the kidding areas are affected, but loss of small amounts
of range are not expected to have any measureable long-term impact on pronghorn.

Several mitigation measures could be taken to reduce or compensate for the
significant adverse impacts described above.
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Table 4.3.1.6-1. Potential direct impact to pronghorn in
Nevada/Utah DDA for the Proposed Action and
Alternatives 1-6.

SHORT-TERM EFFECTS LONG-TERM EFFECTS

HYDROLOGIC SUBUNIT ABUNDANCE % HABITAT % HABITAT

1 INDEX. LOSS OVERALL LOSS OVERALL
KNAME RAIGPA IMRANGE KRANGE KEY IMPACT4

Subunits with M-X Clusters and DTN

4 Snake 3 4 1 i H 1
5 Pine 25 6521lt

6 White 20 90 0 2

7 Fish Springs 8 1 1
8 Dugway 1 5 . . ......

9 Government Creek 2 3 1 .
46 Sevier Desert ! 5 6 50
46A Sevier Desert-Dry Lake

5  35 25
54 Wah Wah 95 50 2 ! IIIHJH

137A Big Smoky-Tonopah Flat 0 0 0
139 Kobeh 55 01 0
140A Monitor-Northern 0 0 0 0
140B Monitor-Southern 1 0 0 0 0
141 Ralston 80 35 2 2
142 Alkali Spring 0 0 0 0
148 Cactus Flat 6 0 0 0
149 Stone Cabin 5  55 0 i 1
151 Antelope 75 0 5 0
154 Newark, 0 0 0 0
155A Little Smoky-Northern 0 0 0 0

155C Little Smoky-Southern 65 0 2 0
156 Hot Creek 65

170 Penoyer 0 0 0 0

171 Coal 0 0 0 0
172 Garden 0 0 C 0

173A Railroad-Southern 72 74 2 2

173B Railroad-Northern 45 63 1 

174 Jakes 0 0 0 '0

175 Long 0 0 0 0
178B Butte-South 00 0

179 Steptoe 0 0 0 0

180 Cave 0 0 0 0

181 Dry Lake
5  0 0 0 0

182 Delamar 0 0 0 0

iR3 Lake 85 85

184 Spring 2 01
196 Hamlin 80 1 2

202 Patterson 80 45

207 White River
s  0 0

208 Pahroc 0 0

209 Pahranagat 0 0

Overall DDA Impact 4 45

'--- -No impact. (No range or key habitat present for Abundance Index.) 3826-3

Moderate impact. (Range present for Abundance Index.)

High (significant) impact. (Key habitat present for Abundance Index.)

'Habitat loss during construction, including a 1 mile (1.6 kin) avoidance effect zone

around all construction activities.
5Loss of any key habitat or more than 50 percent of range in hydrologic subunit is

considered significant. Loss of 26-50 percent range is considered moderate and

loss of under 26 percent of range in a hydrologic subunit is considered insignificant.

'Any key habitat loss remaining after construction could cause a moderate impact.

Conceptual location of Area Support Center (ASC).



Pronghorn Antelope--Proposed Action

o Develop new water sources in areas outside of project influence which
lack water but are otherwise suitable habitat.

o Limit ORV use in pronghorn habitat areas subject to Air Force and
Bureau of Land Management jurisdiction.

o Prohibit possession of high power rifles by construction workers while
stationed in construction camps (during both work and off duty hours).

o Time construction activities within each hydrologic subunit where key
habitat is present so that this habitat is not disturbed during the critical
summer months.

o Strict enforcement of hunting laws during construction by state wildlife

authorities.

Coyote Spring Valley OB Impacts

Pronghorn do not inhabit the southern Nevada area near Coyote Spring Valley
and, thus, would riot be affected by location of an Operating Base in that vicinity.

Milford OB Impacts

Figure 4.3.1.6-2 shows the relationship between pronghorn distribution and the
operating basc suitability areas around Milford. The proposed operating base at
Milford is located within pronghorn habitat in the Escalante Desert along the
southern base of Topache Peak, the Snauntie Hills and White Mountain. Construc-
tion of an OB at this site would eliminate 4,500 acres of pronghorn habitat, of which
over half is key habitat. Additional key pronghorn habitat is located 7 miles (11 km)
southwest of the OB along the eastern and southern slopes of the southeast end of
the Wah Wah Mountains. OB construction and subsequent uman activity in the OB
vicinity would substantially affect pronghorn use of key habitats; extirpation of
pronghorn in these areas is considered very likely. Water consumption may further
impact these habitats by destroying key water sources as discussed previously.
Locating the OB in other areas within the OB suitability area southeast of the Union
Pacific railroad tracks and north of Lund, or due west of Thermo Siding and due
north of Nada, should reduce these effects.

An influx of an estimated 14,700 permanent residents to the Milford area
would affect other pronghorn populations in Pine Valley, Hamlin Valley, Wah Wah
Valley, Snake Valley, Tule Valley (White Valley hydrologic subunit), Parowan Valley,
and the Sevier and Escalante Deserts (Milford, Cedar City, Lund and Beryl-
Enterprise hydrologic subunits). Off-road vehicle use in the Escalante Desert is
expected to be high, and would threaten the already low pronghorn population in the
Milford area and in key habitat south of Lund. ORV use in Pine, Hamlin and Wah
Wah Valleys increase to a much lesser extent.

The 1978 legal harvest in the two Utah herd units within 50 mi of Milford (see
Section 3.2.3.8 for Utah Game Management area locations) area locations was 34
pronghorn (Jense, 1979); a conservative estimate of illegal harvest resulting from
the 237 percent population increase is 30 pronghorn; a worst case estimate is 120
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Figure 4.3.1.6-2. Pronghorn distribution and Milford

operating base and vicinity.
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animals (see Proposed Action for method of calculation). The combined effect of
ORV use and illegal harvest would undoubtedly impact populations in the Sevier
Desert, Hamlin, Pine, and Wah Wah valleys, and may affect populations in Snake,
Parowan and Tule valleys as well. Other projects in the area are not expected to
change these effects.

The impact of locating an OB near Milford would persist throughout the
lifetime of the M-X systerr.. Pronghorn populations in the region would not recover
until M-X personnel leave the area, due to the continued effect of the activities of
14,700 people. During the peak construction period, the impacts would be slightly
greater because of higher population levels in the Milford area. The impact of this
large human population growth would be largely unavoidable. Pronghorn abundance
would decline in this area, with an associated decline in both consumptive (e.g.,
hunting) and non-consumptive use (e.g., photography and animal observation).
Undoubtedly, some Milford residents would experience a reduction in their aesthetic
enjoyment of the region because of decrease or extirpation of pronghorn popula-
tions; this would be perceived as significant to some proportion of the area's
population.

Certain measures may effectively mitigate impacts to pronghorn in the
Milford area. These include locating the 08 so as to avoid key habitat within the
OB suitability zone, and constructing artificial water sources in key areas if water
table depression becomes a serious threat. Restricting ORV use in key habitats and
increasing law enforcement activities in pronghorn range to reduce illegal harvest
may also be helpful.

A summary of potential impact to pronghorn due to 08 locations for the
Proposed Action is presented in Table 4.3.1.6-2.

ALTERNATIVE 1 (4.3.1.6.3)

DDA Impacts

The DDA configuration for Alternative 1 is the same as that for the Proposed
Action, and the DDA impacts are the same.

Coyote Spring Valley OB Impacts

Pronghorn do not inhabit the region around Coyote Spring Valley and would not
be affected by locating an 08 in that area.

Beryl 05 impacts

Figure 4.3.1.6-3 shows the relationship between pronghorn distribution and the
operating base suitability area around Beryl. The 08 suitability envelope near 2Beryl
occ~ipies pronghorn range in the Escalante Desert. Approximately 100 mi (260
km )of key habitat is located around Table Butte 10 mi (16 kin) east of Beryl. The
removal of 3,000 to 6,000 acres (1,200 to 2,400 ha) of pronghorn range for
construction of the 08 should have no significant impact on pronghorn unless the 08
is located in the Table Butte key habitat. Recreation use and illegal harvest by M-X
personnel may significantly affect pronghorn populations in the region as discussed
previously for the Proposed Action.
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Table 4.3.1.6-2. Potential overall impact to pronghorn result-
ing from construction and operation of M-X
operating bases for the Proposed Action and
Alternatives 1-8 (page 1 of 2).

1 ________ ESTIMATErS OVE10,I L IMPACT
IFiHt)l:.OGIC SUBUNIT iRPsE~

C i COU NTY A*TIC) F ALI"T. A LT. ALT. 3 ALT. 4

________________ I INDEX
COYOTE coY'OTL CUYviF E BLY BERYL,

NoNANE 51Ak 1 NG, 511)I NG SP I N, LI 'i COYOTE
-~s I L- -- - MI I) IEkYL DELT, } SPRING

-LUnI tb o r COU11 Ie %I t hi O1101 SU I tub 11 tv% Area

II, %1 ord

3 i., r % I - Enr t , r 1,r 1.
15 T "tPtoe LT ___

(o,-iv Springs
-I uodv S ier Springs

iirr, N11' ~ - - - - - -
fia r tI. I X-

olivr Allvcted Subuniits tr kourt ies

li i v - nfvit i 1 e

I Pa rowani
ro Ma i I ford' 7

S3 b,-% I- Ent orprise
34 8.d an I'aIEa E
155 I i t t I 'Imo kV N &

IS4 Spr ig
18 5 II 1.1". t

Ik iam' I i 1M7M,77"

Ovraul Alternativye
I rrn;dCt

Z7 No impact . ( No ra,'ge or kei ha~bitIat pres.'nt f or AbundAIICC Index.

=1DTTWf =Mderate impact. (Itange pres ent fuor Abuiudanu I ndex.)

HVigh ( signuif1icant ) implact . ( Kt- lialitat prt-stut for Aliundance Index.

*Cronc:eptUal location of Area Support Centers (ASCUS) for the Proposed Action and
Alternatives 1-6.

Conceptual location of Area Support Lenters (ASUs) for Alternative 7.
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Table 4.3.1.6-2. Potential overall impact to pronghorn
resulting from construction and opera-
tion of M-X operating bases for the
Proposed Action and Alternatives 1-8
(page 2 of 2).

L6TI MATi.1, (1% HAL I ' MP-V

11YDROLOGIC NSUBUNIT ABNAC' ALT. S ALT.6O CO T A 1 LTT

INDEX
s.M ILFOIID, MlILFORD, It ~ COYOTE

NO.NAME JEY ('01 (IE iAII) P k14 I NG
GIhN CIOV I

SutvjniL or Counti,. sittii OB Suitability Area
S 4 VI Sev e' ser _t ___

46A Sevier Desert -Dry Lako .. ,

50 M11f o r d ,.>, .

13 beryl-Enterprise

210 Coyote Springs_________
219 Muddy River Springs __--

r -_____ ---- -T ~ -
Curry. NM'
Hartley, TV'.- ______

Cith,,r Affected Subunits or Counties

4 Snake
5 PineI
3 White.......

8 Dugway NJ
9 Government Creek .i j!1j111i. 1
46A Sevier Desert -Dry Lake' ____

49 Parowan

i51 Cedar Spring

155 Little Smoky N & S -
183 Lake 

Ll

184 Spring ;
185 Tippet_____
190 Hamlin

I202 Patterson

Overall Alternative

39 27-2

EZ~ No impact. (No range or key habitat Present for Abundance Index.0

~1fif~Moderate impact. (Range present for Abundance Index.)

High (significant) impact. (Key habitat present for Abundance Index.)

Conceptual location of Area Support Centers (ASCs) for the 'roposed Action and
Alternatives 1-6.

'Conceptual location of Area Support Centers (ASCs) for Alternative 7.
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Figure 4.3.1.6-3. Pronghorn distribution and Beryl
operating base and vicinity.
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Pronghorn in Hamlin Valley, Pine Valley, Wah Wah Valley and the Escalante
Desert (Milford, Cedar City, Lund and Beryl-Enterprise hydrologic subunits) would
most likely suffer to some exent from an estimated permanent population increase
of 14,500. Populations in Parowan, Patterson and Lake Valleys could potentially be
affected, and the impact to the Table Butte animals is likely to be significant.
Heavy use and no mitigation could eliminate pronghorn from Table Butte key
habitat, but some effort to reduce ORV and illegal harvest effects could hold losses
to a moderate reduction in population. Water consumption by 14,500 residents may
threaten important pronghorn water sources near Table Butte. If water table
depression is great enough to dry up key water sources, pronghorn would be
displaced from the area. Proposed developments other than M-X in the Beryl
vicinity are not expected to significantly affect pronghorn.

The impact of an OB site at Beryl would persist throughout the lifetime of the
M-X project. No significant recovery of the pronghorn resource is expected until
M-X personnel vacate Beryl. During the peak construction period, impacts would be
slightly greater because of higher population levels in the Beryl drea. Because
pronghom are a highly valued resource for both consumptive and non-consumptive
use, the decline in Escalante Desert pronghorn would be perceived as a significant
negative impact by many area residents, especially if the effects are unmitigated.

Some impact to the Table Butte pronghorn is unavoidable if an OB is situated
at Beryl. However, the magnitude of the impact may be reduced through some
mitigation measures such as restricting ORV use and building artificial water
sources.

A summary of potential impact to pronghorn due to OB locations for
Alternative I is presented in Table 4.3.1.6-2.

ALTERNATIVE 2 (4.3.1.6.4)

DDA Impacts

DDA impacts are the same as those discussed for Proposed Action.

Coyote Spring Valley OB Impacts

Pronghorn do not inhabit the region around Coyote Spring Valley and will not
be affected by locating an OB in that area.

Delta OB Impacts

The proposed OB at Delta, Utah is situated on the edge of pronghorn range in
the Sevier Desert. The removal of 4,200-4,500 (1,700 to 1,800 ha) acres of potential
pronghorn range to construct the OB should have no significant effect on pronghorn
populations (see Figure 4.3.1.6-4). The most serious threat to Sevier Desert
pronghorn posed by a Delta OB is harassment by recreationists and illegal harvest,
especially in the Desert Mountain area 25 mi (40 kin) north of Delta. Harassment by
ORV users could potentially decrease use of this key habitat by pronghorn, but the
presence of a great deal of suitable ORV use area closer to Delta should render
these effects insignificant. The 1978 legal harvest in the three management areas
within 50 mi of Delta was 53 pronghorn (Jense, 1979). A conservative estimate of
illegal harvest resulting from the 110 percent population increase is 22 pronghorn; a
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Pronghorn Antelope--Alternative 3

worst-case estimate is 87 animals (see Proposed Action for method of calculation).
This may affect important pronghorn populations in the Sevier Desert, Tule Valley
(White Valley hydroligic subunit), Wah Wah Valley, Pine Valley, and Snake Valley.
Pronghorn in Fish Springs, Dugway and Government Valleys may also suffer, but
losses are not expected to be significant. Any impacts due to OB siting in Delta
would persist for the duration of the M-X project. During the peak construction
period, impacts would be slightly greater because of higher population levels in the
Delta area. Mitigation possibilities include restricting ORV use and increased
patrolling of pronghorn key habitat. A summary of potential impact to pronghorn
due to OB locations for Alternative 2 is presented in Table 4.3.1.6-2.

ALTERNATIVE 3 (4.3.1.6.5)

DDA Impacts

In Alternative 3, the DDA remains the same as for the Proposed Action with
the same potential impacts.

Beryl OB Impacts

Impacts of an OB located near Beryl, Utah are discussed under Alternative 1.
Having Beryl as a primary base would remove an estimated 5,000-5,500 acres (2,000
to 2,200 ha) of pronghorn habitat in the Beryl area and would add approximately
19,680 permanent residents. These figures differ from those in Alternative 1 but do
not substantially change the effects of OB location at Beryl.

Ely OB Impacts

The proposed OB location near Ely, Nevada will not directly remove any key
pronghorn habitat unless located in the extreme northern end of the suitability zone
near Warm Springs (see Figure 4.3.1.6-5). If located north of Warm Springs, OB
construction would eliminate 4,500 acres (1,800 ha) of pronghorn habitat and up to
600 acres (240 ha) of key habitat. This may not significantly impact pronghorn
populations, but construction and subsequent human activity in these areas pose a
major threat to Steptoe Valley pronghorn. Additional impacts of an OB in Ely would
stem from the indirect effects of the movements and recreational activities of an
estimated 14,500 additional permanent residents in the Ely region. Spring Valley,
northern Steptoe Valley, Snake Valley and Tippett Valley support some of the largest
pronghorn populations in the potential M-X deployment area and include large areas
of key habitat. Increased recreation pressure from fishermen, hunters, campers and
ORV enthusiasts in the key habitat areas would affect pronghorn to some extent.
The effects of increased vehicular travel through key habitats to favored fishing,
hunting and camping spots in the Schell Creek Range could greatly impact pronghorn
populations if not properly controlled. Pronghorn in Lake Valley may also be
affected. The 1978 legal harvest in the 4 management areas within 50 mi of Ely was
37 pronghorn (Tsukamoto 1979). Illegal harvest of pronghorn in Spring and Steptoe
valleys would increase by an estimated 19 to 78 animals as a result of an estimated
140 percent human population increase. Some impact to pronghorn resources is
inevitable, but the magnitude and significance of the impact is speculative. It is
reasonable to expect a reversal in the present increasing population trend, but the
extent of this may not be highly significant. Because these effects are due to
increased human population levels associated with an Ely OB, they would persist
throughout the lifetime of the M-X project. During the peak construction period,
impacts would be slightly greater because of higher population levels in the Ely
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Figure 4.3.1.6-5. Pronghorni distribution and
Ely operating base and vicinity.
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area. Measures that may mitigate the impact of an Ely OB include restricting
vehicular access to key pronghorn habitats and increased patrolling to reduce illegal
harvest.

A summary of potential impact to pronghorn due to OB locations for
Alternative 3 is presented in Table 4.3.1.6-2.

ALTERNATIVE 4 (4.3.1.6.6)

DDA Impacts

The DDA in Alternative 4 is the same as that for the Proposed Action, the
potential impacts would be identical to those described for it.

Beryl OB Impacts

Impacts for proposed OB location at Beryl are discussed under Alternative I.

Coyote Spring Valley OB Impacts

Pronghorn do not inhabit the region around Coyote Spring Valley and will not
be affected by locating an OB in that area.

A summary of potential impact to pronghorn due to OB locations for

Alternative 4 are presented in Table 4.3.1.6-2.

ALTERNATIVE 5 (4.3.1.6.7)

DDA Impacts

Impacts for Alternative 5 are the same as for the Proposed Action.

Milford OB Impacts

Having Milford as the primary base will remove an estimated 5,000 -5,500
acres (2,000 to 2,200 ha) of pronghorn habitat in the Milford area and add
approximately 19,550 permanent residents. These figures differ from those in the
Proposed Action but do not substantially change the effects of OB location at
Milford.

Ely OB Impacts

Impacts for the proposed OB location at Ely are discussed under Alternative 3.

A summary of potential impacts to pronghorn due to OB locations for
Alternative 5 is presented in Table 4.3.1.6-2.

ALTERNATIVE 6 (4.3.1.6.8)

DDA Impacts

For Alternative 6, the DDA and potential impacts would be the same as for
the Proposed Action.
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Milford Ob Impacts

Impacts for the propsed OB location at Milford are discussed under Alternative
5.

Coyote Spring Valley OB Impacts

Pronghorn do not inhabit the region around Coyote Spring Valley and will not
be affected by locating an OB in that area.

A summary of potential impacts to pronghorn due to OB locations for
Alternative 6 is presented in Table 4.3.1.6-2.

ALTERNATIVE 7 (a4.3.1.6.9)

Figure 4.3.1.6-6 shows the relationship between pronghorn distribution and
configuration of this alternative. Direct project effects would be limited to areas
of overlap in rangeland in 4 counties in Texas and 7 counties in New Mexico. Key
habitat data comparable to those from Nevada and Utah were not available for the
Texas/New Mexico High Plains. Indirect effects resulting from increased use by
construction workers would occur in areas where the project overlaps pronghorn
range as well as in areas near construction camps which contain no project features.
The two operating bases at Clovis and Dalhart are not in pronghorn range. There
are no other large-scale projects planned which might compete with M-X in the
region, although there are CO 2 pipelines planned in New Mexico.

DDA Impacts

As noted above, the project could affect pronghorn through construction
activities and recreation activities of construction personnel. Water use is not an
issue here, as surface water features are not linked with the water source for the
project, the Ogallala aquifier. Emplacement of facilities will result in short-term
habitat loss through removal of vegetation and pronghorn avoidance of construction
activities. This avoidance could result in a further loss of habitat if it restricts
movement over and above the restrictions already imposed by fencing of range and
farmland. Long-term effects would be related to permanent habitat loss. Increased
human activity, primarily recreation, would affect pronghorn through illegal har-
vest, harassment, and habitat degradation. However, as much of the pronghorn
range is privately held, these effects would be minimized through owner interven-
tion. In Texas, pronghorn herds are managed for hunting, for which the individual
landowner receives a fee from each hunter.

M-X would have the greatest effect on pronghorn during the construction
phase since this is when intense activity will be widespread in their habitat.
Mortality resulting from habitat loss and poaching may decrease herd size during
this time. After construction is completed, pronghorn are likely to repopulate
suitable habitat remaining, either from contiguous undisturbed areas or through
transplants by wildlife departments. Population levels are expected to stabilize at
new levels. Whether these levels are the same as for pre M-X populations will
depend upon the amount of habitat permanently lost, the rate of recovery
(revegetation) of temporarily disturbed areas, and behavioral responses to the
presence and operation of the facilities. Habitat quality in Texas/New Mexico is
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superior to that in Nevada/Utah, AUM values being five times as high in the first as
in the second. Additionally, as food overlap between cattle and pronghorn in
Texas/New Mexico is roughly 19 percent, overgrazed rangeland is often good habitat
for pronghorn (Buechner, 1950). Due to the higher level of human disturbance
already present in Texas and New Mexico, pronghorn tolerance to human activity is
likely to be greater than in Nevada/Utah, reducing the effect, to the level where it
could be considered not significant. See Table 4.3.1.6- 3 for impact summary.

The effects of construction would reduce short-term productivity by removal
of forage areas, but local extirpation is unlikely. Long-term productivity, however,
is expected to be reduced very little since game management should bring
abundances back to near pre-project levels. The reduction in long-term produc-
tivity, as compared to future predictions without M-X, would be related to amount
of habitat lost. Due to the income derived from hunters, there would be
considerable effort by landowners to restore abundances.

The small amount of pronghorn habitat permanently lost, roughly 1.1 percent
of the total, represents an irreversible and irretrievable commitment of resources.
Loss of animals, on the other hand, could be reduced through mitigation measures
(see below).

The consequences of the previously discussed effects on pronghorn would be to
reduce their abundance. The greatest reduction would be during construction. This
in turn would reduce recreational opportunities such as hunting and nonconsumptive
uses (e.g., photography and observation) in a similar manner. Since pronghorn are a
game animal and source of income in the potential deployment area, any measure-
able decrease in abundance is very likely to be perceived by many people as a
significant impact, even if it is of short duration.

The effects of construction activities are generally unavoidable because they
result largely from pronghorn behavior, which cannot be easily modified. Pronghorn
have habituated to some types of human disturbances, but the increase due to
project construction may exceed the existing tolerances. The effects of people are
largely avoidable or could be mitigated by the actions described below.

Predicted impacts and their significance are summarized in Table 4.3.1.6-3 fL'.
each county in which project elements would be deployed for this option. This shows
that impacts are likely to occur in 12 of the 19 counties, but they are not likely to
be significant.

Several mitigation measures could be taken to reduce or compensate for the
adverse impacts described above.

o Prohibit possession of firearms by construction workers while stationed
in construction camps (during both work and off-duty hours).

0 Limit ORY use in pronghorn habitat areas subject to Air Force or BLM
jurisdiction.

Clovis 06 Impacts

The Clovis operating base is not in pronghorn range.
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Table 4.3.1.6-3. Potential impact to pronghorn
resulting from construction and
operation of M-X DDA for
Alternative 7.

SHORT-TERM LONG-TERM

COUNTY 
ABUNDANCE 

I

INDEX' % RANGE ESTIMATED % RANGE ESTIMATED

LOSS OVERALL OVERALL
IMPACT' LOSS I MPACT

Counties with M-X Clusters and DTN

Bailey, TX 0 0
Castro. TX 0 0
Cochran. TX 6 1
Dallam, TX 25 3
Deaf Smith, TX 20 6
Hartley, TX

2  
15 2

Hockley. TX 0 0
Lamb, rx 0 0
Oldham, TX 4 1
Parmer, TX 0 0

Randall, TX 0 0
Sherman, TX 0 0
Swisher, TX 0 0
Chaves, NM 7 1
Curry, NM' 20 7
DeBaca, NM 4 1
Guadalupe, NM 0 0
Harding, NM 15 1
Lea, NM 0
Quay, NM 9 1
Roosevelt, NM

2  
25 2

Union, NM 9

Overall Alternative Impact 10 1

3829-2

- No impact. (No range or key habitat present for
Abundance Index.)

SModerate impact. (Range present for Abundance Index.)

Nigh (significant) impact. (Key habitat present for Abundance Index.)

'Conceptual location of Area Support Center (ASC).

'Loss of any key habitat or more than 50 percent of range in county is
considered significant (High impact). Loss of 26-50 percent range in
a county is considered moderate, and loss of 25 percent or less of range in a
county is considered insignificant (No impact).
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Dathart 05 Impacts

The Daihart OB (Figure 4.3.1.6-7) is in pronghorn range, and near the Canadian
Breaks, where significant pronghorn populations occur in the extensive rangeland.
However, the land dedicated to the OB is farmland, and no pronghorn are present in J
the immediate vicinity, so no significant direct effects are expected. Similarly, as
the surrounding lands are privately held and hunting is strictly regulated, no
significant indirect effects are expected (Table 4.3.1.6-2).

ALTERNATIVE 8 (4.3.1.6.10)

Alternative 8 and pronghorn distrubution are shown in Figures 4.3.1.6-8 and
4.3.1.6-9. Only one OB would be necessary in each basing area for this alternative,
at Coyote Spring and Clovis. Deploying half the project in Nevada and Utah would
reduce the number of hydrologic subunits containing project elements approximately
40 percent. The areas of highest pronghorn abundance (Snake, Pine, Spring, and
Hamlin valleys) are still within the project area, while 8 of the 24 hydrologic
subunits used in split basing are not inhabited by pronghorn. The direct and indirect
effects of project deployment would be the same as described above for the
Proposed Action.

in Texas and New Mexico, the overall project area is also reduced by about
half, but the split-basing deployment concentrates clusters in rangeland. Thus, 79 of
the 100 clusters are placed in pronghorn range in Dallam, Hartley, Oldham, Deaf
Smith, and Cochran Counties, Texas, and Union, Harding, Quay, Roosevelt, Curry
and Chaves counties, New Mexico, the same counties involved in full basing.

DDA Impacts

Deployment of the DDA necessary for basing half the project in Nevada and
Utah and half in Texas and New Mexico could affect pronghorn through construction
activities, water use (Nevada/Utah only) and recreation activities of construction
workers as discussed for the Proposed Action and Alternative 7. The potential for
combined effects of M-X and other projects planned for the Nevada/Utah study area
would be reduced since the Anaconda Moly project and all but the northern White
River Valley potential site for WPPP would be outside the deployment area.
Interactions with Alunite, Pine Grove Moly, IPP and Allen Warner could still occur.
No other significant projects are planned for the Texas and New Mexico area.

Time dependent effects of project implementation on pronghorn would be the
same as described for the Proposed Action and Alternative 7.

The effects of M-X construction on short-term productivity of pronghorn will
be similar to that described under the Proposed Action and Alternative 7. In Nevada
and Utah, the reduction in productivity, however, will occur in fewer valleys. Areas
that would likely have measureable reductions in short-term productivity for full
basing but not for split basing, include Antelope, Stone Cabin, Kobeh, Fish Springs,
and Dugway valleys (hydrologic subunits). In Texas and New Mexico, due to the
concentration of clusters in pronghorn range, the effects would be similar to those
discussed in Alternative 7 in both quality and quantity in all but Cochran and Dallam
counties, where there would be less population reduction.

4-136



44N

j;0

Figue 43.16-7. Proghon dstriutin i thviint o DlarAlerave7
4-13



Pronghorn Antel ope--AlItern ati ve 8

The small amount of pronghorn habitat permanently lost represents an
irreversible and irretrievable commitment of resources. Loss of animals on the
other hand could be replaced through mitigation measures.

The consequences of project-related effects on pronghorn are the same as
those described for the Proposed Action and Alternative 7.

Predicted impacts and their significance are summarized in Table 4.3.1.6-4 for
each hydrologic subunit or county in which project elements would be deployed for
split basing. In Nevada/Utah, significant impacts are predicted for 14 of the 24
hydrologic subunits containing project elements. Eight of the ten remaining
hydrologic subunits are not inhabited by pronghorn, and no significant impacts are
expected in Penoyer and Little Smoky Valleys (#170 and 1.55c). Loss of key habitat
was the reason for significant impact in all subunits. Long-term effects are the
same as discussed for full basing. In Texas/New Mexico, all the counties affected by
full basing would be affected in split basing, with indirect effects reduced in
Cochran and Dallam counties only. Otherwise, both indirect and direct effects
would be as described in Alternative 7.

Mitigation measures that would reduce or compensate' for the significant
adverse impacts are the same as those listed for the Proposed Action and
Alternative 7.

OB IMPACTS

Potential impacts to pronghorn in the vicinity of the Coyote Spring and Clovis
OB sites would be the same as discussed for the Proposed Action and Alternative 7.
These are summarized in Table 4.3.1.6-2.

4-138



130

78 129 47

73 ~132 83

58

74 15

444

937 160

ARDNE LE 10A236

107 10 135lo 10 5

106 ImB KERLW
10 20 40 0 EIOMrER 1695

121-B



M47 14 PrOVO
13 UTAH

141
,"A

WHM PM

163

194

28

u

89 
Al

-E

VER

201

49
130

p AN)
199 tj T

198 91MYL OARFELD

2 51

14

rikkAR VI E LOW VAL LEY JCT

5

LEGEND

ISSA 169-A OAA ! UITABUTV ARfA',
206

221 
HYDR01 Ocllc SUBUNI:

206

169-13 13" 
OB ' UITABILII AM A'

ARIZONA
ISO 222

ISO 220

MUMITE

Of CO OT S
225

211 L E

CLAW 217 Is

210

212 216

216 223

LA

3222 0



ArCED1G PAA BLmai-k4OT JFIIM

COL F

Figue 43.1.-9. Distibuion f ponA

hornanteope nd te coceptal pojec

layot fo Altrnaive , spit bsin
TexasNew Mxico



ADO Fm m S

HANSFORD 1W4

GRA W LEGEN

DEA SMI T O B SUTA 0LT AREAS G O

13ICONEPTA AOT

'Ii ONCETUALAC

fjOS

IL

LE~~23 FLY-TE



jht&CXDkjjG pAg BL&AK-NOT n LOA

Table 4.3.1.6-4. Potential impact to pronghorn in Nevada/
Utah and Texas/New Mlexico DDAs for
Alternative 8.

HYDROLOGIC SUBUNITr SHORT-TERM EFFECTS LONG-TUI EFIECTS
OR COUNTYI

ABUNDANCE '1HABITAT I' HABITAT
-INDEX' LOSS' ESTI ItATED I)I I ss EST IMATED

NO AEOVERALL OVERALL
NO AELRANGE IKEY IMPACTl RHANGE IKEY IMPACT

Subunits or Counties with Id-X Clusters and DTN

4 Snake- 10 IS I I
fine 25 r;S 1', 2

b Wil e 0 1
7 Fishl Springs 0 -1 0 1

Seier Desert 7 2..........

46 v,-rDsr Dry Lake,' 25 25 .. i .. C 1; 1

54. Warden 01 5k00
LitA Raleoaok-S~uther 10 55 .. 1 1

180 Canve 0 00 0
181 Dry L1k 0 ;b( I o 0
172 DelGarn0 (0 0

uS t Lake30 55i 1
180 Spring 0 )

196 H.Amlin -0 s
2102 PattCorson 8- 5

207 White Rivert, 0
2 08 IPahroc 0___u_ 0 I 0

I209 Pahranaigat ) -0 10 ____

Bailey, TX 70 0

Cochran, TX 4 01 0
Dallam, TX 01 2 __- 0
Deaf Smith,,TX . 2 0 0 61 0
Hartley. TV . I 0 2 0
Hockiey, TX 0 o l 0
Lamb, TX 0 r 0 0
Oldham, TrX 4.. 1 0
Parmer, TX 0 () () 0
Chaves. NM hi;ii~4i 0 7. 0 1__ _ -

Cirry, NM 2. oi 0 7 0j
Debaca. NM *.I0 1 0
Guadalupe, NM 0 0 0 0
Harding. NM 15 0 1 0
Lea, NM 0 0 0 0
quay NMt 9 0 1 0
Roosevelt. N14 25 0 2 0 -

Union, NM 9 0----------1 0

Overall Nevada/Utah 15 211 1 ,*

Overall Texas/New Mexico, 10 0 1 0

0% era 11 Alternative 8

39213-1

No, irnpa . t. (No rang,- )r key habi ~at pci ,.,t fit Abt,,,darl,e Iz,,ex

r.;;;2Mdelrate ;mpac t Rlang. presunrt ! ir l~h..(,l:.,,.'

High (z;,gni fi-int' i-pact. (K,,y habitat pr..,,nr ',-r lThinK r..-~ Inde-x

*Con, eprial loi.at ion if Ar.i Sujpport Center (ASC

'Loss of in% key thahi'at or mo,i-i than 30 peroent ,f range in h~dr'l' .:e- subunit or
countv i-iox'lr~ s~qniri ant i~s f 26-'ff0 perci nt rant.' iLs '*o-.z :er -d -,
and loss .); inler 26 percent ,f rang-~ in i hvlr-i'g: - sut~in it ,r oa ~i , nsilI .r,d
insigniftar', Any k-, habitat 1.,s,; r-aining af'cy, -nqtriti.n "culd cause, a1
,ioderate imrnact.

Habitat loss lurinbc .nnqtr-i'", ri -h.,~I . 1 6i. k'. ii dan,- ng
aro)und all -,nstr'jct:',,n ,i~
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Sage Grouse--Proposed Action

SAGE GROUSE

INTRODUCTION (4.3.1.7.1)

The sage grouse is distributed throughout the western U.S. It is distinguished
by its dependence upon sagebrush vegetation and the congregation of males at
strutting grounds (leks) during the breeding season to perform courtship displays.
Much of the sage grouse key habitat (i -. , leks, brood use areas, and wintering
grounds) in the study area is found in the valley bottoms and bajadas. The sage
grouse is a highly valued game species whose range overlaps the M-X geotechnically
suitable area. During the 1978 hunting season in Nevada, 6,647 hunters, approxi-
mately I percent of the state population, harvested 17,693 sage grouse. In past
years, the number of hunters in the field has exceeded 9,000 (e.g., 9,180 in 1970 and
9,348 in 1974), with over 23,000 grouse harvested (Molini and Barngrover, 1979).

Potential significant project impacts were identified by combining distribu-
tional information with project information.

PROPOSED ACTION (4.3.1.7.2)

DDA Impacts

Figure 4.3.1.7-1 shows the relationship between p-Njc onfiguration and sage
grouse range and key habitat. Key habitat is define% ; .' .,? which is necessary
for the survival of a sage grouse population, that strut... g grounds, brood-use
areas, and wintering grounds. Because many areas of the Great Basin have not been
adequately surveyed for key habitat, the amount of key habitat listed in this
discussion should be considered the minimum present.

The potential effects of M-X deployment on sage grouse fall into three major
categories: loss of habitat, surface water depletion, and effects of increased human
population. Habitat loss would consist of direct loss of vegetation through
scarification or through behavioral avoidance of areas of construction or recreation
(e.g., ORV and camping areas). Sage grouse populations tend to be closely
associated with one or a small cluster of leks, areas traditionally used for communal
courtship and breeding. Very little movement occurs between leks (Molini, 1980).
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Therefore, if a lek is removed or if sage grouse abandon a lek because of their
intolerance of adjacent disturbance, that population has a high likelihood of being
lost. Through field observation and knowledge of sage grouse behavior, the
Department of Wildlife in Nevada has estimated that construction activities and use
of major roadways during construction would have an effect radius of approximately
one mile (line-of-sight) (Molini, Nevada DOW 1980). Any key habitat within a one
mile radius of construction activity or high human activity has a high likelihood of
being abandoned (Molini, 1980). Initially, noise, construction activity, and the
presence of people are expected to have a major negative effect, although some
acclimation may occur with time.

Reduction or loss of surface or groundwater will have a major effect in valleys
where springs and wet meadows dry up as a result. Sage grouse depend upon these
mesic areas for successful rearing of their broods. Effects from increased human
populations are primarily through increased hunting activity (legal and illegal) and
habitat loss due to behavioral avoidance of human activity.

Sage grouse habitat quality fluctuates from year to year in the Great Basin
due to variation in climatic conditions (e.g. precipitation, temperature) and such
disturbances as livestock grazing and human activity. Therefore, the effects of
M-X could be compounded or lessened during a particular year depending upon
climatic conditions or other non-M-X related disturbances. However, all effects
ultimately result in a loss of habitat, a reduction of habitat quality, or a direct
reduction in population. Habitat loss or reduction in quality eventually influences
the size or vigor of the population through reduction in carrying capacity.

Other projects planned for, proposed, or approved in the region will affect
sage grouse, but major effects of these projects is expected to be localized. Large-
scale projects proposed for the region include intermountain Power Project (IPP),
White Pine Power Project (WPPP), Pine Grove Molybdenum Mine and Anaconda
Nevada Molybdenum Project. None of these projects are expected to have the
overall widespread effects on sage grouse that M-X deployment would have, or to
add significantly to the effects of M-X in a cumulative sense. The localized effects
that would be additive to M-X effects would be scarification and construction
activities, plus the effects of increased human population. Localized M-X effects
would be less than those of the proposed Anaconda-Nevada Molybdenum mine. The
intensity of scarification and human activity from this mine would be much greater
(permanent loss of 2,600 acres of vegetation) than in an area where M-X construc-
tion would take place. However, the number of sage grouse populations in the M-X
deployment area likely to be affected by this mine is small compared to sage grouse
populations potentially affected by M-X.

Direct impacts to known sage grouse habitat (Table 4.3.1.7- 1) were estimated
from the intersections of known sage grouse range and key habitat (leks, brood use
areas, and wintering grounds) with project elements on 1:500,000 scale maps
0I in. =4 mi). Data were obtained from the Nevada Department of Wildlife and
Utah Division of Wildlife Resources.

Short-term (construction) effects involve both direct habitat disturbance and
potential abandonment of key habitat up to 1 mi from construction sites. At the
map scale used in this analysis, the size of both key habitat and construction sites is
exaggerated, causing an overestimate of numbers of leks and brood use sites
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Sage G rouse-- Proposed Action

impacted. This allows for the short-term behavioral avoidance, but is probably an
overestimate of direct impacts.

Long-term effects are assumed to be proportional to the key habitat area
actually disturbed by the project and thus would be lower than for short-term
effects in which behavioral avoidance is a factor. Because of the overestimates
introduced by the analysis map scale, long-term effects must be considered a worst-
cause estimate.

Table 4.3.1.7-1 indicates sage grouse abundances and potential impact signi-
ficance for the 33 hydrologic subunits in the M-X deployment area known to contain
sage grouse range. Of these, 21 would have direct loss of habitat due to the
construction of shelters, roadways, and associated developments. The maximum
percentage of sage grouse habitat directly removed in any hydrologic subunit is less
than 5 percent, and most watersheds show less than 2 percent habitat lost. Key
habitat would be lost in 12 watersheds.

The Kobeh hydrologic subunit is the most heavily affected by M-X deployment
in terms of loss of key habitat. It is used in this discussion to illustrate potential
project-induced changes in sage grouse populations and productivity with time.
During the construction phase of the project, 13 of 29 leks, 5 of 18 brood-use areas,
and 163 acres of wintering grounds in the Kobeh hydrologic subunit would be directly
removed by shelter and road construction. In addition, human activity in the area
would increase by an estimated 1,752 people in 1988 due to the presence of a
construction camp (#18). Behavioral avoidance of previously used habitat would be
greatest during this time and may increase effective habitat loss several times over
the area actually scarified.

Within the first two years of project construction and operation, sage grouse
abundance in the Kobeh hydrologic subunit might be expected to decrease 30 to 50
percent because of the 45 percent reduction in lek sites and 28 percent reduction in
brood-use areas. Many shelters and roadways criss-cross the one wintering -found
essential for winter survival, and the effective loss of this habitat for sage grouse
may be greater than the 163 acres directly removed. After the first year of
disturbance, sage grouse may recover slightly if behaviorally avoided key habitat
again becomes available. Sage grouse have been known to use leks adjacent to
disturbed areas (Higby 1969). Because of the large long-term loss of key habitat,
however, sage grouse abundance may not recover in the forseeable future above 50-
60 percent of current abundance. Revegetation of scarified key habitat areas would
take on th- )rder of 30 to 50 years, and hence would not be available for the original
sage grow, )pulations.

Short-term productivity is expected to be only 50-70 percent of current
productivity because of loss of key habitat and the presence of human activity
associated with the constrUCtion camp. Long-term productivity is also likely to be
in the 50-70 percent range because most of the key habitat loss would be permanent.

Loss of key habitat due to scarification or intense human activity is, in most
cases, an irretrievable loss of resources required by sage grouse for survival. In
some cases, and with intensive management, key habitat may be retrievable. Much
of the habitat lost because of behavioral intolerance of construction-associated
disturbances such a noise, traffic, and people could in many cases be recovered if
managed properly.
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Sage G rouse-- Proposed Action

Sage grouse are considered by state wildlife agencies within the Great Basin as
a significant resource which is highly specialized, very dependent upon sagebrush
vegetation, and sensitive to environmental disturbance. The Nevada Department of
Wildlife considers any loss of key habitat a significant impact (Molini, 1980). Direct
removal of key habitat in 12 hydrologic subunits would have significant impacts on
sage grouse. Many key habitat sites probably are not currently mapped, and M-X
construction may be found to have significant impacts in other hydrologic subunits
after more information is collected.

Avoidance of key habitat areas offers significant potential for avoiding or
reducing effects on sage grouse. One potentially effective measure for reducing the
level of effects would be to stake out shelter and road locations during the spring
when sage grouse leks are active and most easily detected. An alternate method
would be to accurately map the lek and brood-use locations during spring (perhaps by
air), and stake the shelters later. Lek and brood-use areas are usually small (I to 10
acres), and could be avoided by minor adjustments in siting of the individual shelters
in the field. Such avoidance would effect significant mitigation. A prohibition of
firearms in construction camps and on the construction sites would reduce the
effect of illegal harvest and harassment. Prohibition or tight restrictions on ORV
activity and camping sites would avoid destruction of key habitat. The usefulness of
these measures, however, would depend on strict law enforcement.

Disturbed key habitat may be improved or restored through management
techniques. Exclusion of cattle from key habitat areas during pertinent times of the
year may benefit sage grouse by reducing habitat destruction or degradation. In
those areas where sage grouse populations are lost due to their behavioral avoidance
of M-X construction activities, transplanting of grouse back into these areas may be
successful. Development of new water sources as a result of M-X construction
needs has the potential to create new wet meadow habitat which could be used as
brood-use habitat if located within 2 mi of a lek.

Coyote Spring Valley OB Impacts

No sage grouse occur in the vicinity of the Coyote Spring OB, and no
significant adverse impacts to sage grouse are expected to result from OB
construction or operation.

M ifflrd 013 Impacts

No direct loss of sage grouse habitat would result from construction of a base
site southwest of Milford (Figure 4.3.1.7-2). Over 4,200 acres of habitat could be
lost to sage grouse though, if the base is moved to the northeast part of the
suitability envelope. lnrreased exploitation (both legal and illegal) is also likely to
affect the population of sage grouse located near Minersville, Utah. Because of a
substantial increase in the human population in the area (estimated at approximately
13,000 people for the life of this project), sage grouse are expected to be negatively
affected by increased recreation, particularly off-road vehicle (ORV) use. Many
investigators have found that destruction of sagebrush near a strutting ground can
severely reduce sage grouse use of the strutting ground or cause its abandonment
altogether. These effects are expected to last throughout the operations phase of
the project. ORV use can be expected to be very high within 3 mi of the base
(Rajala, 1980), and would be particularly harmful to sage grouse if the base is
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Sage Grouse--Alternatives 1, 2

located in the northeast part of the envelope, directly in sage grouse habitat.
Productivity for this area is expected to be lowered even after project
decommissioning. Productivity of sage grouse is tied largely to the quality of the
sagebrush in their habitat, and recovery of sagebrush is expected to take 50-75
years.

Direct impacts are avoidable if the base is not sited in the northeast part of
the envelope. Both of the recreational impacts are avoidable. akreas known to have
sage grouse could be posted to prohibit ORV activity, and patrols could be started
in sage grouse areas to monitor ORV use and illegal harvesting. Limitation of
human activities in these areas during the months encompassing courtship, nesting,
and brood rearing would help ensure reproductive success.

Table 4.3.1.7-2 compares the effects on sage grouse of the OBs for the
Proposed Action with those for alternatives I through 4. Milford has significant
indirect effects on sage grouse in four hydrologic subunits, while Coyote Spring has
minimal overall impacts. The overall indirect effect of the OBs for the Proposed
Action would be moderate.

ALTERNATIVE 1 (4.3.1-7.3)

The impacts for the DDA and Coyote Spring OB are the same as those for the
Proposed Action. The location of an OB at Beryl is likely to result in some adverse
indirect impacts on sage grouse because of a significant increase in population
(approximately 13,000 people during operations) in a presently sparsely populated
area. Sage grouse occur in both southern Pine and Hamlin hydrologic subunits to the
north of this base (Figure 4.3.1.7-3). These areas would most likely receive the bulk
of sage grouse hunters (both legal and illegal) and other human activities, such as
ORV use. The resulting reduction of sage grouse numbers could be substantial if
ORV use is high. These effects would be long-term and would lower the productivity
of the population at least in the Pine and Hamlin hydrologic subunits.

The overall impact of the Beryl OB would be moderate. Sage grouse areas are
approximately 15-20 mi from the OB and will probably not receive heavy ORV use.
Increased legal hunting should not greatly reduce sage grouse numbers because
grouse, like quail, are much more dependent on habitat quality for population
stability.

As noted for the Proposed Action, the Coyote Spring 08 would have minimal
negative effects to sage grouse, but the Beryl 08 would have significant negative
impacts in five hydrologic subunits. Table 4.3.1.7-2 indicates that the overall
impact of the two OBs under Alternative I is moderate. Mitigation measures would
be the same as for the Proposed Action.

ALTERNATIVE 2 (4.3.1.7.4)

The impacts for the DDA and Coyote Spring 08 are the same as those for the
Proposed Action. An 08 at Delta is expected to have few impacts on sage grouse.
Sage grouse occur approximately 30 mi northwest of the base site in the Sheeprock
Mountains and about 80 mi northwest in the Deep Creek Mountains. Hunting may
increase in these areas, particularly in the Deep Creek Mountains, because of their
natural beauty and attractiveness, but this is not expected to be significant. Only
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Table 4.3.1.7-2. Potential overall impact to sage grouse which
could result from construction of operating
bases for the Proposed Act ion and Alter-
natives 1-4.

!!YDROLOGIC SIBL'NITLS'.........
ORCU yPHOPO~SLD AT

ARCOT AB'-': NC;- AC710ION L. AL 2

INDEX I
COYOTE COYOT'E CY

V.NAME SPETNA; SPRING I:.

SSubunits or Counties withir GO, Sui 'abi.it' Area

46 S,,vier Desert-I--.-K ---- .

C0oMt tif r n - , - ST.. 771'7

C urtrv . TXM

-'her Affec-,ed Sutbun' ts c-r Coun! e s

I S a ke 1 ...... -
D ne I~ ____

Government Crtek ;'

-1 Parowan

Cedar.. ''-

Ncwa rk--
5Ltle Soky-N S

Jaes

C "- -.C

~r'n

St tO e Ba.

0 ra E r n aiv e !mj ac--IIIIZT ;2II E7 ~

';0 Is-Pac. No :,ge grise press-nt for Abun,!ance :ndex.

I p .11 l a

L.A,1I..1...J. lo r; r ar-:,t Kio r.r e r:iale present f r Al lnd, I ix.

!i.7 11 iii'ac:. : " t :Np.- 7r. use ranai., arc. kst na .. u

C ncoptual iocr. i-n )f ~At'- (A!a a.jr for P'r qcsed A"r, 1,n in, !-!; 1%-, -

Coo' u. 1 1 at ,,n f Are.. A: Ur I eae: -C Al a rnat iv( 7

Doneep loua. -vr.. u! ,-rva ut>; p- t Ct nt r f , r Alt rrn it iv.

q-154



0.11

Woo

SCL N IE
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Sage Grouse--Alternatives 5, 6,7, 8

Six hydrographic subunits would be significantly impacted by the two OBs. Table
4.3.1.7-2 indicates that the overall impact to sage grouse under Alternative 4 is
moderate.

ALTERNATIVE 5 (4.3.1.7.7)

Impacts in the DDA are the same as those for the Proposed Action. Impacts
at the Ely OB are the same as those for Alternative 3.

Impacts at the Milford OB are the same as for the Proposed Action, except
that use of the site for a first OB would result in more impacts to sage grouse
because the population increases to about 17,000 people compared to 13,000 for a
second OB. Table 4.3.1.7-3 shows that Alternative 5, like Alternative 3, has a
significant indirect impact on sage grouse.

ALTERNATIVE 6 (4.3.1.7.8)

Impacts in the ODA and at the Coyote Spring OB are the same as those
discussed for the Proposed Action. Impacts at the Milford OB are the same as for
Alternative 5. Table 4.3.1.7-3 indicates a higher impact to sage grouse under this
alterntive compared to the Proposed Action, because of the use of Milford for a
first OB.

ALTERNATIVE 7 (4.3.1.7.9)

No sage grouse occur in the Texas/New Mexico DDA or at the Clovis and
Dalhart OB sites, so Alternative 7 would not have an impact on this resource.

ALTERNATIVE 8 (4.3.1.7.10)

DDA Impacts

Under Alternative 8, 50 percent of the clusters proposed for deployment under
the Proposed Action are eliminated from the Nevada/Utah area and placed in the
Texas/New Mexico deployment area. Alternative 8 will have no effect on sage
grouse in the Texas/New Mexico deployment area because this species is not
present.

Split basing will have the same types of effects on sage grouse in Nevada/Utah
as discussed for the Proposed Action. The impact of M-X and other future projects
on sage grouse is expected to be comparable to that for full deployment, except that
one Anaconda-Nevada Molybdenum mine is located outside the split basing area of
Nevada and will not contribute to a cumulative impact.

Under split basing deployment, 14 hydrologic subunits having sage grouse
habitat would be disturbed (Table 4.3.1.7-3), compared to 21 watersheds directly
affected under full deployment. The criterion for a significant effect on sage
grouse within a hydrologic subunit is loss of key habitat. Key habitat would be
directly disturbed in only 3 watersheds: Lake Valley (#183) - I out of I known leks
and 4 out of 7 known brood-use areas; Hamlin Valley (#196) - 2 out of 3 brood-use
areas; and Garden Valley (#172) -2 out of 3 brood-use areas. The maximum
percentage of sage grouse range directly removed within any impacted watershed
would be approximately 1.5 percent. Under the Proposed Action, key habitat would
be lost in 12 hydrologic subunits.
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Table 4.3.1.7-3. Potential overall impact to sage
grouse which could result from (,on-
struction to operating bases for
Alternatives 5-8.
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Sage Grouse--Alternative 8

Lake Valley is the most heavily affected hydrologic subunit in terms of key
habitat loss under split basing. The effect of key habitat loss and human activity
would be greatest during the construction phase. The one known lek in Lake Valley
would be eliminated by M-X. If this is the only lek in Lake Valley, that sage grouse
population would be permanently lost. However, it is possible that additional leks
exist, some of which may also be impacted by M-X. If other leks exist, recovery
would occur over 3 to 5 years for key habitat behaviorally avoided by the birds but
not destroyed. This assumes that animals avoiding project intersections with key
habitat die or do not reproduce during their avoidance. Recovery may reach 70 to
90 percent of current abundance. A loss of 4 out of 7 known brood-use acres would
hamper recovery and perhaps keep abundance down to the 70 to 80 percent of pre-
project levels.

Short-term productivity would be expected to drop 20 to 40 percent because of
direct and indirect key habitat loss, but long-term productivity may approach
current levels (90 - 95 percent). The discussion of Proposed Action impacts provides
details on effects, recovery, productivity, irretrievable resource commitments, and
impact significance. Split basing has a much smaller negative effect than the
Proposed Action on sage grouse.

OB Impacts

No sage grouse occur in the vicinity of the Coyote Spring and Clovis OBs;
therefore, the OBs for Alternative 8 would have no impact on this resource.
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Bighorn Sheep--Proposed Action

BIGHORN SHEEP

INTRODUCTION (4.3.1.8.1)

Bighorn sheep are a trophy big game species in Nevada and Utah for which
hunter demand far exceeds the supply (1,289 applicants for 104 permits in 1978).
The species also has a high aesthetic appeal. Bighorns once inhabited most of the
mountain ranges in Nevada and several in southwestern Utah. Their current
distribution within the study area is limited primarily to southern Nevada, where
several migration routes between mountain ranges have been identified. Impact
analysis for bighorn sheep was determined by combining species information (e.g.,
range, abundance, and habitat requirements) and project data. Direct effects would
occur where the project intersects known range or migration routes, while indirect
effects would occur where substantial increases in population occur in proximity to
bighorn sheep habitat. Short-term impacts in the DDA were defined as significant if
habitat was lost, if migration routes were crossed, or if more than 1,000 project-
related people would be living within 25 mi of bighorn sheep habitat. Direct impacts
resulting from the operating bases were assumed to be significant if any habitat
would be lost or any migration routes would be crossed. Short and long-term
indirect impacts in the vicinity of the OBs were determined using the abundance of
bighorn sheep and an indirect effect index developed by a model that describes the
distribution of people around the OBs. A distance of 35 mi from the OB was used as
a limit on the area that could be affected.

PROPOSED ACTION (4.3.1.8.2)

DDA Impacts

Figure 4.3.1.8-1 shows the relationship of bighorn sheep range to the concep-
tual project configuration. Because of their limited distribution and preference for
rugged terrain, bighorn sheep are not likely to b-e directly affected by M-X in the
DDA. Short-term indirect effects, however, could result from recreational activi-
ties of project personnel and their dependents during construction of the ODA.
Bighorn sheep are tolerant of some human activity within their habitat, but such
activities at water sites during the dry summer months, when bighorn sheep are
concentrated within about 2 mi (3 kin) of permanent water sources, could have
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Bighorn Sheep--Proposed Action

detrimental effects on their populations. Studies of bighorn sheep and human use at
a summer water site (Jorgensen, 1974) have shown that bighorn use of the site
decreased approximately 50 percent on days when vehicle traffic was present. Thus,
increased human activities at bighorn summer watering sites resulting from M-X
induced population growth could adversely affect the bighorn sheep populations in
southern Nevada. Although hunting is closely regulated, illegal harvest occurs and
would obviously affect bighorn in abundance. Cumulative effects of M-X and other
projects in the study area would not be expected to occur in the DDA.

Indirect effects to bighorn sheep in the DDA would be expected to occur only
during construction when a large number of people would be present. Construction
camps in Ralston, Dry Lake, Snake and Railroad valleys would be within 25 mi (40
kin) of bighorn sheep habitat at Lone Mountain (146 sheep), in the Grant Range (100
sheep), in the Delamar Mountains (50 sheep), and in the Snake Range (Rocky
Mountain bighorn transplant sites). Once construction is completed few project-
related people would be present in the DDA, thus reducing the potential for long-
term effects on bighorn to a very low level.

Short-term abundance of bighorn sheep could be reduced in the Grant Range,
Delamar Mountains, Snake Range, and at Lone Mountain as a result of recreational
activities and illegal harvest by construction personnel. The level of reduction
cannot be reasonably estimated, and long-term effects are expected to be minimal
in these areas. No irreversible or irretrievable commitments of bighorn sheep
resources in the DDA are anticipated.

The effect of recreational activities and illegal harvest on bighorn sheep would
be to reduce their numbers, which would then reduce other recreational opportuni-
ties, such as hunting and observation. Any decrease in population size for this
valued species would be perceived as a significant impact by many people. Such
impacts are predicted to occur over a short time and at only a few locations in the
DDA. These effects could be avoided by implementing the mitigation measures
described below.

The estimate of significant impact is a worst case prediction since much of
the preferred habitat of bighorn sheep is often inaccessible to humans or in areas
with no other attractive features, such as fishable streams or camping facilities.
Table 4.3.1.8-1 summarizes the potential impact to bighorn sheep in the Nevada/
Utah potential deployment area by hydrologic subunit. The effects are expected to
be short term, and bighorn population recovery would require approximately 5 years
based on the demographic characteristics of bighorn sheep in the study area.

Mitigation measures that could be employed to reduce indirect impacts to
bighorn sheep include:

o Prohibition of possession of high power rifles by construction workers
while stationed in construction camps, both on and off duty.

" Restriction of recreational use of bighorn watering sites during the
summer months in areas under governmental jurisdiction.

" Strict enforcement of hunting laws by state authorities.
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Table 4.3.1.8-1. Potential impact to bighorn sheep in
Nevada/Utah DDA for the Proposed
Action and Alternatives 1-6.

HYDROLOGIC SUBUNIT ABUNDANCE SHORT-TERM LONG-TERM

NO. N4ME INDEX' IMPACTS
2
'" IMPACTS'"

Subunits with M-X Clusters and DTN

4 Snake
5 Pine
6 White
7 Fish Springs
8 Dugway
9 Government Creek I
46 Sevier Desert
46A Sevier Desert-Dry Lake'
54 Wah Wah
137A Big Smoky-Tonopah Flat
139 Kobeh
140A Monitor-Northern
141 Ralston140B Monitor-Soutern
142 Al~ka:liSpring r--
148 Cactus Flat r--
149 Stone Cabin' ---
151 Antelope
154 Newark
155A Little Smoky-Northern
155C Little Smoky-Southern
156 Hot Creek
170 Penoyer
171 Coal
172 Garden
173A Railroad-Southern
173B Railroad-Northern
174 Jakes
175 Long
178B Butte-South
179 Steptoe ii
180 Cave ie181 Dry Lake' -
182 Delamar m

183 Lake
184 Spring

196 Hamlin
202 Patterson
207 White River'

208 Pahroc
209 Pabranagat

Overall DDA Impact

3904-2

1,2

No impact. (No animals present for Abundance Index.)

Moderate impact. (Less than 150 present for Abundance Index.)

High (significant) impact. (More than 150 present for
Abundance Index.)

'Potential for impact was determined using the abundance of bighorn sheep and
presence of a construction camp within 25 mi (40 km) of bighorn habitat.

Conceptual location of Area Support Centers (ASCs).
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Bighorn Sheep--Proposed Action

Coyote Spring Valley OB Impacts

The Coyote Spring OB suitability area overlaps bighorn sheep habitat in the
Delamar Mountains, Meadow Valley Mountains, and Arrow Canyon Range (Figure
4.3.1.8-2). The road from Highway 93 to Moapa crosses a bighorn migration route
between the Meadow Valley Mountains and the Arrow Canyon Range. Increased
traffic on the road could be expected to increase the incidence of bighorn road kills,
probably in proportion to the traffic volume. The conceptual location of the 05 in
the suitability area would not cause any loss of bighorn sheep habitat, but areas of
overlap do exist within the suitability envelope.

Siting an OB in Coyote Spring Wash is expected to have few direct effects on
bighorn sheep. Indirect effects, however, could occur since bighorns inhabit all of
the surroun~ding mountain ranges. The highest abundance location for bighorn sheep
in the state, the Sheep Range, is within 10 mi (16 kin) of the proposed OB site, but
road access is limited. An estimated 732 animals inhabit this range with~ another
277 in the adjacent Las Vegas Range. Road access is fairly good for the Delamar,
Meadow Valley, and Arrow Canyon Mountains. Recreational activities of construc-
tion and operations personnel and their dependents in these mountains, particularly
during summer, could reduce bighorn population levels by decreasing kid survival
rates if lactating ewes cannot get adequate water. Present data are insufficient to
make reasonable estimates of illegal harvest, but this is another potential source of
impact.

The only other project planned to occur concurrently with M-X in this area is
the Harry Allen power plant in Dry Lake Valley approximately 25 mi (40 kin) south
of the proposed operating base location. The peak number of people associated with
this project would be 8,000 and would increase the potential for impact to bighorn
sheep in the Las Vegas and Arrow Canyon ranges.

The indirect effects resulting from population growth in the Coyote Spring
area are expected to peak during construction when the maximum number of people
(approximately 28,000) would be present in the area, and then, decline in proportion
to the number of permanent residents (16,000) during operations. Many of these
people would live in Las Vegas which is about 40 mi (64 kin) south of the base site
and would seek recreation either in Las Vegas or at Lake Mead 35 to 40 mi (56 to 64
kmn) to the southeast or south. Some, however, would choose to recreate in the
nearby mounitains. Recreation and development pressure in bighorn sheep habitat as
well as competition with domestic livestock are currently limiting expansion of
bighorn populations. The large influx of people resulting from M-X deployment
would increase these pressures and could change the current stable population trend
to a decline.

Siting an OB in Coyote Spring Wash would be expected to reduce the numbers
of bighorn sheep in areas used for recreation by project-related people. Whether
this becomes a long-term effect will depend upon the number of people remaining
after decommissioning of the project.

No irreversible or irretrievable commitment of resources is anticipated unless
the base or support community are built in bighorn habitat.

Table 4.3.1.9-2 summarizes the potential indirect impacts to bighorn sheep in
the vicinity of the operating bases. The potential for significant impact to bighorns
is predicted in four of the seven hydrographic sub-units containing bighorns within
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Table 4.3.1.8-2. Potential impact to bighorn sheep resulting
from construction and operation of M-X
operating bases for the Proposed Action and
Alternative 1-4.

ESTIMATEP OVERALL IMPACT
2
''

HYDROLOGIC SUBUNIT PROPOSED
OR COUNTY ABUNDANCE' ACTION ALT. 1 ALT,. 2 ALT. 3 ALT. 4

INDEX
NO. ACOYOTE COYOTE COYOTE BERYL/

NO. NAME SPRING/ SPRING/ SPRING/ BERYL/ COYOTE
MILFORD BERYL DELTA ELY SPRING

Subunits or Counties within OB Suitability Area

46 Sevier Desert
46A Sevier Desert - Dry Lake'
50 Milford'

52 Lund District53 Beryl-Enterprise
179 Steptoe
210 Coyote Spring
219 Muddy River Springs

Curry, NN
Hartley. TX

Other Affected Subunits or Counties

109B Tikaboo
206S Kane Spring
216 Garnet
217 Hidden Valley
218 California Wash

Overall Alternative
Impact

3905-2

L-- ] No impact. (No animals present for Abundance Index.)

I Moderate impact. (Less than 150 present for Abundance Index.)

High(significant) impact. (More than 150 present for Abundance Index.)

'Potential for impact was determined using the abundance of bighorn sheep and an indirect
effect index developed by a model further described in ETA-30.
'Conceptual location of Area Support Centers (ASCs).
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Bighorn Sheep--Alternatives 1, 2, 3, 4, 5, 6

35 mi (56 km) of the OB. Potential for moderate impact is predicted for the other
three subunits. Several mitigation measures could be implemented to reduce the
potential impacts to bighorn sheep.

o Develop water sites in) areas not accessible for recreation

o Restrict recreational use during summer of bighorn sheep water sites in
areas under governmental jurisdiction.

Milford OB Impacts

Bighorn sheep do not inhabit any of the mountains near the Milford area, and
no significant impacts are anticipated.

ALTERNATIVE I (4.3.1.9.3)

Impacts in the DDA and at the Coyote Spring OB are the same as those for the
Proposed Action. No bighorn sheep inhabit the area near the proposed Beryl OB
site. Some have been transplanted into Zion National Park but no significant effects
resulting from M-X are expected.

ALTERNATIVE 2 (4.3.1.8.4)

Impacts in the DDA and at the Coyote Spring OB are the same as those for the
Proposed Action. No bighorn sheep habitat is present near the Delta OB site, and
consequently, no significant impacts are predicted.

ALTERNATIVE 3 (4.3.1.8.5)

Impacts in the DDA are the same as those for the Proposed Action. No
bighorn sheep currently inhabit the area near the proposed Beryl OB site. Some
sheep hae been transplantd to Zion National Park, but no significant impacts from
M-X are expected. No bighorn sheep presently inhabit the mountains near the
proposed Ely OB site.

ALTERNATIVE 4 (4.3.1.8.6)

Impacts in the DDA and at the Coyote Spring OB are the same as those for the
Proposed Action. No bighorn sheep currently inhabit the area near the proposed
Beryl OB site. Some sheep have been transplanted to Zion National Park, but no
significant impacts from M-X are expected.

ALTERNATIVE 5 (4.3.I.L7)

Impacts in the DDA are the same as those for the Proposed Action. Table
4.3.1.8-3 summarizes OB impacts for Alternatives 5 through 8. No bighorn sheep
occur near the proposed Milford and Ely OB sites, so no impacts are predicted.

ALTERNATIVE 6 (4.3.1.3.3)

Impacts in the DDA and at the Coyote Spring OB are the same as those for the
Proposed Action. Since bighorn sheep do not inhabit the mountains near the
proposed Milford OB site, no impacts are predicted.
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Table 4.3.1.8-3. Potential impact to bighorn sheep result-
ing from construction and operation of

M-X operating bases for Alternatives 5-8.

ESTIMATED OVERALL IMPACT
2

'

HYDROLOGIC SUBUNIT ABUNDANCE ALT. 5 ALT. 6 ALT. 7 ALT. 8

OR COUNTY INDEX' MILFORD/ COYOTE

MILFORD/ COYOTE CLOVIS/ SPRING/NO. NAME LELY SPRING DLAT CLOVIS

Subunits or Counties within OB Suitability Area

46 Sevier Desert
46A Sevier Desert & Dry Lake4
so Milford' . .
52 Lund District E___
53 Beryl-gnterprise

179 Steptos
210 Coyote Spring
219 Muddy River Springs

Curry, NM F
Hartley, TV'

Other Affected Subunits or Counties

1603 Tikaboo
206 Kane Spring
216 Garnet
217 Ridden Valley
218 California-Wash

.overall Alternative (
Impact

3905-2

No impact. (No anims present for Abundance Index.)

SModerate impact. (Less than 150 present for Abundance Index.)

High (significant) Impact. (More than 150 present for Abundance Index.)

1potent*l1 for impact was determined using the abundance of bighorn sheep and an indirect
effect index developed by a model further described in ETA-3O.

OConceptual location of Area Support Centers (ASCa).
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Bighorn Sheep--Alternatives 1, 2, 3, 4, 5, 6

ALTERNATIVE 7 (4.3.1.8.9)

Bighorn sheep are not present in the Texas/New Mexico study area so project
deployment would have no impacts on this species.

ALTERNATIVE 8 (4.3.1.8.IO)

Figure 4.3.1.8-3 shows the project configuration in relationship to bighorn
sheep range in Nevada and Utah. Potential impacts to bighorn sheep resulting from
DDA construction would be the same as those described for the Proposed Action,
except that significant impacts would be expected for bighorns only in the southern
portion of the Grant Range and in the Delamar Mountains (Table 4.3.1.8-4).
Although project elements would occur in Snake Valley, the construction camp
would not be within 25 mi (40 kin) of the Snake Range. Impacts at the Coyote
Spring OB are the same as those for the Proposed Action. No bighorn sheep occur in
the Texas/New Mexico study area.
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Table 4.3.1.8-4. Potential impact to bighorn
sheep in Nevada/Utah DDA for
Alternative 8.

HYDROLOGIC SUBUNIT ABUNDANCE SHORT-TERM LONG-TERM

NO. NAME INDEX' IMPACTS
2

,3 IMPACTS
2
'

Subunits or Counties with M-X Clusters and DTN

4 Snake MEO
5 Pine
6 White
7 Fish Springs
46 Sevier Desert
46A Sevier Desert-Dry Lake'
54 Wan Wah
155C Little Smoky - Southern
156 Hot Creek
170 Penoyer

171 Coal
172 Garden
173A Railroad - Southern
173B Railroad - Northern
180 Cave
181 Dry Lake'
182 Delamar
183 Lake
184 SpringT
196 Hamlin
202 Patterson
207 White River

Bailey, TX I I
Cochran, TX
Dallam, TX

Deaf Smith, TX_Hartley, TXV

Hockley, TX '
Lamb, TX 

_ _
Oldham, TX
Parmer, TX ___

Chaves, NM
Curry, NM
DeBaca, NM
Guadalupe, NM

Harding, NM

Lea, N N

Quay, NM
Roosevelt, NM'

Union, NM

Overall DDA Impact j _

3906-2

1,2
No impact. (No animals present for Abundance Index).

~ Moderate impact. (Less than 150 present for Abundance
Index).

High (significant) impact. (More than 150 present for
Abundance Index.)

'Potential for impact was determined using the abundance of bighorn sheep
and presence of a construction camp within 25 mi (40 km) of bighorn
habitat.

'Concentusil location of Are qinnnrt renterq (&r4).
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Desert Tortoise- - Proposed Action

DESERT TORTOISE

INTRODUCTION (4.3.1.9.1 .1)

The desert tortoise is a large, herbivorous reptile that inhabits the Mojave and
Sonoran desert habitat in southern Nevada, southwestern Utah, southeastern
California, western Arizona, and south into Mexico. There are indications that the
desert tortoise is declining throughout its range and that most of this decline can be
attributed to human disturbances. These declines have led to the protection of the
desert tortoise in the four states in which it occurs and to the federal designation of
threatened status in the Beaver Dam Slope of southwestern Utah. In addition,
throughout its range the desert tortoise is now under review for federal protection
(FR 45 (163)). That human activity constitutes the major threat to the desert
tortoise may be seen in the following quotation.

The chief threats to the tortoise include habitat destruction through
deveh-pment for residential and agricultural use, overgrazing (Berry, 1978),
geothermal development, taking as pets (now largely controlled by indivi-
dual states), malicious killing, from being run over on roads, and for
competition with grazing or feral animals. Natural predation may or may
not be a significant factor in the decline of this species, depending on age
class involved (FR 45; 163).

PROPOSED ACTION (4.3.1.9.1.2)

DDA Impacts

Figure 4.3.1.9-1 overlays the M-.X DDA in Nevada and Utah and the desert
tortoise distribution. No adverse impacts are expected to occur to desert tortoises
from the construction of clusters and DTN in the valleys of Nevada and Utah
because these structures are not located in desert tortoise habitat.

Coyote Spring Valley OB Impacts

Figure 4.3.1.9-2 overlays the conceptual Coyote Spring operating base and
suitability envelope and desert tortoise distribution. A base in Coyote Spring Wash
will negatively impact desert tortoises by direct habitat destruction and by indirect
human actions. This base will directly eliminate approximately 7,000 to 7,500 acres
of desert tortoise habitat, which has an estimated density of 117 tortoises per
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Desert Tortoise- - Proposed Action

square mile (Enriquez, 1977). More recent estimates by EBLM indicate that
90 percent of this valley has medium to high tortoise densities. The operating base
suitability envelope covers a large portion of rnediumn density tortoise habitat fromn
north to south and a large area of high tortoise density in the eastern part of this
envelope. The base community is presently located in a high tortoise density area
and the air field and base structures are in a high to medium tortoise density area.
The railroad spur running from the Union Pacific Railroad to the east up ro3yote
Spring from the south would run through high and very high tortoise densi areas.
Given that the disturbed roadbed is approximately 30 ft wide and the spu Vi11 be
about 25 mi long, approximately 40 more acres would be permanently lost to
tortoises; more will be disturbed to build the line, and potential expansion of Route
93 could remove an additional 300 acres.

In addition to direct habitat destruction due to the construction of base
facilities and the rail line, approximately 16,000 people will inhabit this area.
Collection of tortoises for pets has depleted tortoise populations near cities.
Collection can significantly change age class ratios leading to lower reproduction in
a population (Berry, 1976). An increase in use of secondary roads is also expected
due to this population influx, which would also result in increased tortoise collecting
(Luckenbach, 1975 cited in Steven, 1976). Besides the detrimental effect of people
collecting tortoises, new roads and increased traffic on existing roads (particularly
to and from Las Vegas) will result in additional tortoise deaths. Nicholson (1978)
found that roads have a measurable detrimental effect on tortoise populations up to
one kilometer.

Besides the actual habitat lost due to the construction of facilities, habitat
destruction due to ORV activity can be severe. Near Barstow, California, estimated
tortoise biomass was 3.4 kg/ha in non OR V-use areas versus 0.5 kg/ha. in the ORV-
use area (Bury, 1978). Bury (1978) found that ORV's collapse burrows, destroys
vegetation, and cause indirect mortality of tortoises, besides direct collisions.
Heavy use around the base at Coyote Spring would probably be concentrated within
a 3 mi radius (Rajala., 1980) and diminish with increasing distance. These impacts
will be long-term for at least the life of the project. Long-term productivity would
continue to decline and given the large number of people introduced to the area the
possibility exists that densities of tortoises in this watershed could drop below the
point where they can sustain their viability.

Due to its rare and protected stLtus, any negative impacts to the desert
tortoise are significant. If an operating base is located in Coyote Spring, most of
these impact are unavoidable. The habitat lost to base construction and a new rail
line would not be recovered. It may be possible to relocate some portion of the
tortoise population, but without almost total cessation of cattle and sheep grazing
and ORV activity in nearby areas, the remaining habitat may not be able to support
these displaced tortoises. Indirect impacts may be reduced if off-road vehicle
activity could be strictly prohibited. Also collecting of tortoises, which is
prohibited by state law, should be strictly monitored as should harassment. Table
4.3.1.9-1 compares the effects to desert tortoises by the Coyote Spring and Milford
OB. Only the Coyote Spring OB will cause significant negative impacts to desert
tortoises. This would be true for any alternative which includes the Coyote Spring
OB.
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Table 4.3.1.9-1. Potential impact to
desert tortoises in Nevada and
Utah within 70 mi of the pro-
posed o~erating base at Coyote
Spring.

HYDROLOGIC SUBUNIT ABUNDANCE PNIAL

NO AINDANXE INDIRECT
NO. NAME IMPACT'

Subunits Containing Base Suitability Area

210 Coyote Spring

219 Muddy River

Other Affected Subunits

161 Indian Spring
1698 Tikaboo-South

205 Meadow Valley Wash
206 Kane Spring
209 Pahranagat Valley
21! Three Lake
212 Las Vegas

215 Black Mountains
216 Garnet
217 Hidden Valley-North
218 California Wash
219 Muddy River
220 Lower Moapa
221 Tule Desert
222 Virgin River
223 Gold Butte

Overall Impact' _
3852-2

'NOTE: Desert tortoises would not be impacted in any

other OB location. Also, construction cf a
DDA in Nevada/Utah or Texis/New Mexico would

not impact the desert tortoise.

!No impact. (No abundance.)

Low impact. (Low abundance.)

Moderate impact. (Moderate abundance.)

High impact. (High abundance.)

3
Significance of impact was estimated for each
hydrologic subunit by comparing the abundance index,

indirect effect index (see ET.-30), and road access
from the OB site. The nearness of a hydrologic subunit
to Las Vegas was also considered, because recreation",
activities from Las Vegas may already be heavily

impacting the desert tortoise. The presence of an OB
at Coyote Spring Valley would not significantly add to
the impacts from Las Vegas in certain subunits.

'The overall impact was judged significant because
approximately 45 percent of the affected hydrologic
subunits would be significantly Impacted, and the
desert tortoise is protected by Nevada and Utah state
law as a threatened species and is under review for
Federal protection under the Endangered Species Act.
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Desert Tortoise- -Alternatives 1,2, 3, 4,5, 6,7, 8

Milford OB impacts

No tortoises occur near Milford and no adverse impacts are expected.

Desert tortoises do not occur within the area of any other OB. In Alternatives
4 and 6 the Coyote Spring Wash OB is a second base. The impacts to desert
tortoises would be similar to those alternatives where Coyote Spring OB is a first
base but to a slightly smaller degree. Instead of 7,500 acres of habitat disturbed,
approximately 4,500 would be used for a second base. Also instead of a long-term
population of about 16,000 people, a second base at Coyote Spring Wash would have
about 12,000. These reductions are not expected to change the overall effects to
tortoises appreciably and use of the Coyote Spring Wash OB as a second OB would
still cause significant impacts.

ALTERNATIVE 1 (I4.3.1.9.1.3)

Impacts would be the same as for the Proposed Action.

ALTERNATIVE 2 (4.3.1.9.1.4)

Impacts would be the same as for the Proposed Action.

ALTERNATIVE 3 (4.3.1.9.1.5)

No impacts expected.

ALTERNATIVE 4 (4.3.1.9.1.6)

Impacts would be similar to those for the Proposed Action but reduced
somewhat. This occurs because the second base would be smaller (about 4,500 acres
versus 7,500 acres) and operating population would be less. These reductions do not
significantly reduce the level of the impacts below that for the Proposed Action.

ALTERNATIVE 5 (4.3.1.9.1.7)

No impacts expected.

ALTERNATIVE 6 (4.3.1.9.1.8)

Impacts would be the same as for Alternative 4.

ALTERNATIVE 7 (4.3.1.9.1.9)

No impacts expected.

ALTERNATIVE 9 (4.3.1.9.1.10)

impacts would be the same as for the Proposed Action.
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Utah Prairie Dog--Proposed Action

UTAH PRAIRIE DOG

INTRODUCTION (4..3. 1.9.2.1)

The Utah prairie dog (Cynomys parvidens) is a medium-sized colonial rodent
that lives in large burrow complexes called towns. This species inhabits low,
generally level, grassy areas and is dependent upon succulent forbs and grasses for
food. The range of this species is the most restricted of all prairie dogs in the
United States; it is currently found only in southern Utah, an area about half the
size of its former range (Collier and Spillett 1975). This range reduction resulted
from a change in climate, causing a drying trend, loss of habitat to agriculture and
urbanization, and poisoning of prairie dogs by ranchers and farmers (Collier and
Spillett, 1975). Because of its highly constricted range the Utah prairie dog was
federally listed (June, 1973) as an endangered species.

PROPOSED ACTION (4..3.1.9.2.2)

DDA Impacts

Figure 4.3.1.9-3 overlays the M-X DDA in Nevada/Utah and the Utah prairie
dog distribution. The Utah prairie dog would not be directly affected by the
Proposed Action. No habitat would be lost because of construction activities. The
only effects anticipated from DDA construction and operation are indirect effects
from human activity in Pine Valley, Utah, the only valley within the deployment
area supporting this species. These are discussed in greater detail under Alternative
3 because the largest human concentration as well as the greatest potential for
direct impacts occurs with that alternative. Human activity would be greatest
during the construction phase of M-X with an estimated population increase of
2,200. Most of these people will be located in a construction camp in central Pine
Valley, 15 to 20 mi north of the prairie dog colonies. A dirt road currently exists
down the middle of Pine Valley and would provide access to the prairie dog towns.
Indirect effects from human activity, such as shooting, camping, and ORV use,
would have some impact upon Utah prairie dogs. Shooting could eliminate small
concentrations of prairie dogs but does not greatly influence large populations.
Most shooting would likely occur close to the dirt road, perhaps up to one mile away.
Camping is not likely to influence prairie dogs in that their habitat holds no
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Utah Prairie Dog--Proposed Action

attractions. ORV activity has the highest potential to significantly impact Utah
prairie dog habitat through loss of vegetation, soil disturbance and noise. ORV
activity is expected to be moderate to low in southern Pine Valley because of the
distance from the construction camp (15 to 20 mi). Most ORV activity is expected
within 5 to 10 mi of camp. Indirect effects upon the Utah prairie dog would cause a
slight reduction in their population, perhaps 1 percent or less, and most effects
would likely occur within one mile of the central dirt road.

Short-term productivity would decrease slightly, if at all, and long-term
productivity should recover to current levels once the construction camp is removed
assuming present climatic conditions prevail.

The Proposed Action should not produce any irretrievable commitment of
resources. Although indirect effects are not expected to jeopardize populations, the
Utah prairie dog is a federally listed endangered species, and because of this any
negative impacts must be considered significant. The indirect effects are avoidable
by restricting human activities around the construction camp.

Most of the indirect effects can be mitigated by controlling human activity.
Prohibition of firearms in camp and restriction of camping and ORY activity could
reduce the effects to insignificance.

Coyote Spring Valley 00 Impacts

No direct impacts and no significant indirect impacts on Utah prairie dogs
from an OB at Coyote Spring Valley are anticipated.

Milf ord OB Impacts

A second OB at Milford (Figure 4.3.1.9-4) could have a peak of 17,700 people
during construction, and a long-term population of 13,100. No direct impacts are
anticipated from construction of the OB, however, indirect effects could result from
human activity in Parowan Valley. Campgrounds in the mountains to the east of this
valley, and other recreation areas east of Milford, would draw people through
Parowan Valley and this traffic could possibly disrupt prairie dog habitat. Camping
and ORY activity is not expected to be significant in this valley, as most of the
prairie dog habitat is on private lands and access is likely restricted. Short-term
and long-term effects would not be significantly different. Indirect effects upon the
Utah prairie dog may cause a slight reduction in their population, probably less than
one percent, in Parowan Valley. Reductions would likely occur in towns within one
mile from a major roadway.

Short- and long-Lerm productivity would decrease only slightly, if at all, and
the base should not produce any irretrievable commitment of resources. An OB site
at Milford has the potential to reduce productivity slightly in Parowan Valley.
However, because the Utah prairie dog is a federally listed endangered species, the
impact potential is considered moderate.

Table 4.3.1.9-2 indicates occurrence and significant impacts upon the Utah
prairie dog. The predicted affect is small, perhaps unmeasureable, and would not be
likely to jeopardize the species' existence. Even this effect could probably be
mitigated through a variety of means.
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Table 4.3.1.9-2. Potential impact to the Utah prairie dog around
operating bases (OBs) for the Proposed Action
and Alternatives 1-8 (page I of 2).

SHORT- AND LONG-TERM IMPACT'
HYDROLOGIC SUBUNIT P O A 1 TL 3 T

OR COUNTY PROPOSED ALT. I ALT. 2 ALT. 3 ALT. 4
ABUNDANCE ACTIONrINDEX'

COYOTE COYOTE COYOTE BERYL BERYL/
NO. NAME SPRING/ SPRING/ SPRING/ ELY COYOTEI MILFORD BERYL DELTA ELY SPRING

Subunits or Counties within 08 Suitability Area

46 Z.-'.Ir Lesert
46A evier Desert & Dry Lake:
50 MlrOL'd'j
52 Lund District ------_ I
53 Beryl-Enterprise _

179 3teptoe I ,
210 COYote Spring ____

219 Muddy River Springs _

Curry, NM
Hartley, TX'

Other Affected Subunits or Counties

5 1Pine
49 Parowan 9
51 Cedar City

Overall AlternativeImpact

3921-3

T No impact. (Prairie dogs are not present for Abundance Index.)

.Low impact.

=Moderate impact.

VHigh impact. (Prairie dogs are present for Abundance Index.)

-Conceptual location of Area Support Centers (ASCs).
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Table 4.3.1.9-2. Potential impact to the Utah prairie dog
around operating bases (OBs) for the Pro-
posed Action and Alternatives 1-8 (page
2 of 2).

SHORT- AND LONG-TERM IMPACT'

HYDROLOGIC SUBUNITYRCOL UN 'ABUND ALT. 5 ALT. 6 ALT. 7 ALT. 8
ORA COUNTNC E

INDEX' MILFORD/ MILFORD/ i COYOTE
ND. NELY COYOTE CLOVI SPRING'

-0011jz1 t or C~untiv, within 011 Suitability Ar,,i

46 Detrt T_____

NOONTYE ELkY SPRING, DALHIT ICLOVIS

46 1r De~t&Dry a

50 11,

53 ery I-Ent erpri~

210 Coyote Spring
219 Muddy River Springs

Curry. NM

Hartley, TX"

Other Affected Subunits or Counties

49 Parowan
51 Cedar City

Overall Alternative -
Impact

3921-3

L No impact. (Prairie dogs are not present for Abundance Index.)

---T Low impact.

ETIZUM= Moderate impact.

.... -- High impact. (Prairie dogs ar- present for Abundance Index.)

'Conceptual location of Area Support Centers (ASCs).
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Utah Prairie Dog--Alternative I

Mitigations may be difficult in Parowan Valley because much of the land is
privately owned. Fencing and posting of no shooting signs may help restrict human
harassment. Utah prairie dog areas can also be posted and the significance of this
species explained. Given the nuisance value of prairie dogs to farmers and ranchers,
such attempts on private land may be resisted or may even attract more hunters.
Transplantation of prairie dogs from sites of likely human impact, to areas of good
habitat within their historic range under state or federal jurisdiction may partially
mitigate the effects of human activity. Transplantation has already been imple-
mented from private lands into Pine Valley, Utah.

ALTERNATIVE 1 (4.3.1.9.2.3)

DDA Impacts

DDA effects are the same as those for the Proposed Action.

Coyote Spring Valley OB Impacts

Impacts from the Coyote Spring OB are identical to those under the Proposed
Action.

Beryl OB Impacts

Impacts from the second 013 at (see Figure 4.3.1.9-5) Beryl would consist
solely of indirect effects from people-related activities. The second OB site at
Beryl would have a peak human population of 17,400 and a long-term population of
12,800. No direct loss of prairie dog habitat would occur as a result of OB
construction. This OB site is the only one close enough to Utah prairie dog rai ,e in
southern Pine Valley (18 to 20 mi) to potentially significantly impact this species.
Currently a dirt road provides access from the Beryl OB site into southern Pine
Valley. ORV activity in Pine Valley could disrupt prairie dog habitat through loss of
vegetation, collapsing of burrows, and noise. Unlike Parowan Valley, where human
recreational activities are restricted because of the high proportion of private lands,
Pine Valley is readily accessible and use is virtually unrestricted. Although most
recreation would be confined to areas closer to the Beryl OB, some effects from
ORV's would be likely in Pine Valley, and prairie dog habitat could be impacted.
Also unlike Parowan, Pine is near an OB site where long-term human activity would
be concentrated. Although the magnitude of the indirect effects may not be great,
the fact that this species is federally listed as endangered makes any but the most
trivial impacts significant.

Table 4.3.1.9-2 indicates the occurrence and significant impact upon Utah
prairie dog under Alternative 1.

BLM restriction of ORV use through fencing, posting of signs prohibiting
ORVs, and law enforcement patrols would partially mitigate indirect effects.
However, restrictions on ORV use are very difficult to enforce and fencing the
western range is generally not encouraged. Transplantation of prairie dogs into new
habitat, plus habitat enhancement through control of livestock grazing, would also
help mitigate effects.
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Figure 4.3.1.9-5. Distribution of the Utah prairie dog
in the vicinity of the Beryl OB.
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Utah Prairie Dog--Alternatives 2, 3

ALTERNATIVE 2 (4.3.1.9..4)

DDA effects and Coyote Spring 08 effects are the same as for the proposed
action. Utah prairie dog would not be significantly affected by the OB site at Delta.

ALTERNATIVE 3 ( .3 .2 .8 .2.5)

DDA effects are the same as for the Proposed Action.

Figure 4.3.1.9-5 overlays the Beryl OB site with the portion of DTN passing
through Pine Valley, Utah, to Beryl, onto a distribution map of Utah prairie dog.

Effects upon the Utah Prairie Dog from M-X deployment would fall into two
categories: direct loss of habitat and effects from human presence. Utah Prairie
Dogs are currently found only in southern Pine Valley Utah, within the M-X
deployment area. Under Alternative 3 the first 08 would be located at Beryl, Utah
and a portion of DTN would be extended from Beryl through Pine Valley to connect
with clusters in that hydrological subunit. This stretch of DTN would bisect prairie
dog range. The DTN is estimated to remove 100 ft of habitat along its length,
resulting in a direct loss of only 18 to 20 acres of Utah Prairie Dog habitat. Total
habitat in Pine Valley is estimated at 26,300 acres, which means 0.07 percent of
total range is removed.

Indirect effects from human activity would be greatest under Alternative 3
since Beryl is the first OB site with a projected peak population of approximately
17,400, and a long-term population of approximately 12,800, and the DTN from
Beryl into Pine Valley would provide a convenient corridor for the flow of
recreationists into this valley. The major attractant of Pine Valley could be for
ORV activity. Increased traffic would likely increase prairie dog road kills in dog
towns immediately adjacent to the road, but prairie dogs in other towns are unlikely
to be affected. No information currently exists on the significance of road kills on
prairie dog populations. Other effects would be comparable to those discussed for
the Proposed Action.

No other projects would have a cumulative effect with M-X OB sites.

The loss of 18 to 20 acres of prairie dog habitat would result in a drop in
prairie dog population approximately in direct proportion to this loss (i.e., less than
0.1 percent). This situation occurs because prairie dogs are closely tied to their
burrow complexes and retreat into them to escape danger or disturbance. Scari-
fication would likely eliminate all prairie dogs within that 18 to 20 acre area. Since
this loss of habitat would be permanent, no recovery to the current population level
would occur.

Indirect effects upon prairie dogs such as discussed above are difficult to
quantify. The amount of road kill increase would depend upon the exact alignment
of the DTN. If the road bisects a prairie dog town road kills are likely to be higher
than if the road is aligned between two dog towns. Prairie dogs other than
dispersing juveniles, do not normally travel from town to town and so would not
cross the road. ORV activity has the highest potential to significantly impact Utah
prairie dog habitat. Howeiser, because Beryl would be 20 to 25 mi from Utah prairie
dog habitat, little effect from ORV use is likely (Rajala, 1980). Indirect effects
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Utah Prairie Dog--Alternatives 4, 5, 6

upon the Utah prairie dog would cause a slight reduction in the overall prairie dog
population (1 - 2 percent) in the short term. Most indirect effects would likely be
confined to one mile on either side of the roadway.

Productivity should decrease less than one percent in the short term, as it
directly relates to loss of habitat. Indirect effects may boost this loss of
productivity to perhaps 2 percent. Long-term reduction in productivity would
probably remain about the same as, or perhaps slightly less (1 percent) than, the
short-term reduction in productivity. This potential drop in productivity would not
be expected to jeopardize the survival of prairie dog populations.

Loss of 18 to 20 acres of Utah prairie dog habitat would be an irretrievable
commitment of resources but no loss of habitat would be considered a significant
impact upon this endangered species.

Table 4.3.1.9-2 indicates the occurrence and significance of impact on Utah
prairie dog.

The direct loss of habitat from the DTN could be mitigated by shifting the
road alignment to the west to avoid the distribution of Utah prairie dogs in Pine
Valley. Another mitigation measure would be to route the DTN through the prairie
dog distribution, but align the roadway to avoid the dog towns during detailed
surveying. Other mitigations have been discussed previously.

ALTERNATIVE 4 (4.3.1.9.2.6)

DDA effects are the same as for the Proposed Action.

Impacts from the Beryl O5 site are identical to those discussed under
Alternative 3 and Coyote Spring OB site impacts are comparable to those discussed
under the Proposed Action.

ALTERNATIVE 5 (4.3.1.9.2.7)

DDA effects are the same as for the Proposed Action.

The Ely OB site would not significantly impact the Utah prairie dog. With a
first OB at Milford the peak human population is projected to be 24,200, with a long-
term population of 17,200. Effects upon prairie dogs are expected to be slightly
higher than were estimated under the Proposed Action because of this greater
human population, but the indirect impacts are expected to be moderate.

Table 4.3.1.9-2 indicates the occurrence and significance of impact upon Utah

prairie dogs under Alternative 5.

ALTERNATIVE 6 (4.3.1.9.2.8)

DDA effects are the same as for the Proposed Action.

Utah prairie dogs would not be significantly impacted by placing a second O5
at Coyote Spring Valley and impacts from the first OB at Milford and identical to
those for Alternative 5.
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Utah Prairie Dog--Alternatives 7, 8

ALTERNATIVE 7 (4.3.1.9.2.9)

Utah prairie dogs do not occur in Texas or New Mexico.

ALTERNATIVE 8 (4.3.1.9.2.10)

DDA effects are the same as for the Proposed Action. Utah prairie dog would
not be significantly affected by an OB site at Coyote Spring Valley. Utah prairie
dogs do not occur in Texas or New Mexico.
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Rare Plants

RARE PLANTS

INTRODUCTION (1.3.1.9.3. 1)

There are no federally listed threatened or endangered species in either study
region, but several species are rare arnd are either listed by state agencies or are
being considered for federal listing. A plant treated here is a species known or
thought to have a small population in its range. A rare plant may be common where
it occurs but restricted in distribution, or may be widespread but sparse in
occurrence. Many species of rare, endangered, and threatened plants grow in severe
or unusual habitats and often possess unique qualities that make them particularly
valuable to man: they contribute to ecological and genetic diversity; they
commonly stock unstable and unusual habitats; some provide sources of medicines
and other chemicals; some serve as bioindicators of minerals and metal ores; some
may possess potential value for food crops and horticultural use; and some provide
man with sources of aesthetic value. Over 200 species of rare plants in the study
area are being considered for protection under federal and state endangered species
legislation in Nevada and Western Utah. Twenty-eight are considered in this
analysis because of the potential for direct impacts to them.

Impact analysis was performed in three steps: (1) a description of project
effects on rare plants, (2) an assessment of the impact (all effects combined) to the
species of concern, and (3) a determination of the significance of the impact.
Effects were determined by combining baseline information presented in Chapter 3
with project information. Whenever project features such as clusters or DTN
appeared to occur over a plotted rare plant location (using a 1:500,000 scale map),
that occurrence was counted and summed on a hydrologic subunit basis. The total
number of known locations of rare plants in a hydrologic subunit was determined and
compared with the number of disturbed locations. Each species was considered
individually.

Due to locational uncertainty, rare plants within I mile of project features
were considered to have the potential for being directly impacted. They may also
receive impacts as a result of ORV activity. Potential recreational ORV use is
likely to occur, but on the basis of available data, the extent of the effects of this
activity cannot be predicted. The significance of the impact was arrived at by
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Rare Plants-- Proposed Action

considering the impact of the project on the distribution and abundance of the
individual species (Table 4.3.1.9-3) within the project area.

The following points should be considered when analyzing the following
discussion of impacts:

1) Undetected locations of rare species may be present and may be
significantly affected by the project. However, hydrolog*., subunits with no known 4

locations were given a no impact rating based on available data.

2) The number of rare plant locations per hydrologic subunit is difficult to
quantify accurately. Locations can be made up of individual plants, or they can be
large populations. Collections may have been made in the same location by more
than one scientist, leading to duplication. Inherent in this is the problem of defining
the limits of the population. "In the field of population genetics a population is
often regarded as a naturally occurring group of individuals which share a common
gene pool. Such a concept is difficult to apply upon superficial examination of an
assemblage of individuals observed in nature." (Welsh & Neese, 1980). Often in
mapping rare plant locations, one finds the available information difficult to
translate into a point location.

3) The number of known locations in a hydrologic subunit may not be an
accurate reflection of rare species diversity for that area. For example, nine known
rare plant locations in Hot Creek Valley are within one mile of project elements, as
shown in Figure 4.3.1.9.3- 1. In this case, the nine locations are all of the same rare
species, the Callaway milkvetch (Astragalus callithrix). By contrast, in Hamlin
Valley six locations of four different species occur within I mi of project elements.

PROPOSED ACTION (4..3.1.9.2.2)

DDA Impacts

Figure 4.3.1.9-6 shows locations of rare plants affected by the Proposed
Action. Project effects involve either the complete removal of the rare plant
(vegetation clearing) and/or alteration of its habitat. Habitat is usually a specific
substrate type; a region where substantial moisture is found; a region where the
correct biological "link" is found; or a combination of the above factors. Rare
plants are usually tied, in some way, to a specific habitat. Destruction or alteration
of this habitat decreases the viability of the rare species. Rcinvasion of altered
habitats by many rare species is extremely slow. Thus, the overall abundance and
distribution is decreased by alteration of the habitat. Habitat disruption also could
damage, remove or inhibit expansion of rare plant populations. Such habitat
disruption could be caused by erosion, compaction, sedimentation and off-road
vehicle use.

Project actions that potentially affect rare plants are: (1) construction of
permanent roads (e.g., DTN and cluster), protective structures, buildings, parking
areas and airfields; (2) excavation of quarries and borrow pits; (3) construction and
operation of cement and aggregate plants; and (4) increased personnel access,
including security patrols and off-road recreational activities. These actions
generally involve removal of plants by clearing and grubbing and deposition of
excavated material, and increased use of off-road areas by vehicles. Rare plants
are potentially affected by these actions primarily because they may be damaged or
removed or their habitat may be modified, as stated above.
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Table 4.3.1.9-3. Potential impact to rare plants in Nevada/Utah
and Texas/New Mexico1 which could occur as a
result of DDA and OB 2 construction for the
Proposed Action and Alternatives 1-8.3

NtIIBER OF SHORT AN-
PLACES WHERE LONG-TERM SHORT AND

HYDROLOGIC SUBUNIT TOTAL DAA AND OB NUIIBER OF POTENTIAL LONG-TERM
NUMBER OF FEATURES COULD RARE PLANT IMPACT

3  
POTENTIAL

KNOWN DIRECTLY SPECIES WHICH FOR IMPACT'
RARE PLANT AFFECT COULD 13E PROPOSED FOR

NO. NAME LOCATIONS RARE PLANT AFFECTED ACTION & ALT. 8

LOCATIONS ALTS. 1-6

Subunits with M-X Clusters and DTN

4 Snake 37 6 4,,

5 Pine 36 6 4
6 White 6 2 2
7 Fish Springs 1 0 0
8 Dugway 0 0 0
9 Government Creek 0 0 0
46 Sevier Desert 3 1 2 t l--1
46A Sevier Desert & Dry Lake's 4 4 _

54 Wah Wah 11 3 3
137A Big Smoky-Tonopah Flat 19 3 3
139 Kobeh 3 2 2
140A Monitor-Northern 3 3 2
140B Monitor-Southern 6 0 0
141 Ralston 32 11 8
142 Alkali Spring 2 0 0
148 Cactus Flat 42 0 0
149 Stone Cabin' 21 7 3 __________

151 Antelope 2 0 0
154 Newark' 1 0 0
155A Little Smoky-Northern 2 0 0
155C Little Smoky-Southern 0 0 0
156 Hot Creek 17 9 1
170 Penover 0 0 0
171 Coal 2 0 0
172 Garden 6 2 2
173A Railroad-Southern 0 0 0
173B Railroad-Northern 28 13 7
174 Jakes 1 0 0
175 Long 0 0 0
1788 Butte-South 0 0 0
179 Steptoe 24 0 0
180 Cave 0 0 0
181 Dry Lake

"  
0 0 0

182 Delamar 0 0 0
183 Lake 0 0 0
184 Spring 25 1 1
196 Hamlin 15 6 4
202 Patterson 0 0 0
207 White River' 27 8 5
208 Pahroc 1 0 0
209 Pahranagat 13 1 1 7 __

Overall DDA, P.A, & 484 90 -

Alts. 1-6

Overall DDA, Alt. 8 218 61 -

1900-?
'No rare plant species are anticipated to be significantly affected as a result of M-X deployment
in Texas/New Mexico.

2
No direct impact to rare plant species is anticipated at operating bases. See text for discus-

sion of potential impact to species occurring within suitability zones.

* No impact. (No known locations of rare plant species would be affected by the
conceptual layout.)

Low imnact. (Prtent a] Iss f 15 oercent or loss of known locations
of any rare plant species.)

F-77 Moderate impa.'t. (Pf'tent lil !-,- of tore th-n 1. -rcnt o kn, n lo,-a-
tions of any rare plant sp,ces or where four or -iore lifferent species could be
affected.)

' High trract. Xffeted spe'ie' include those which have high priority for federal
listing.i

"Con'eptual locaion of \r-a Support ,onters ASCs for Proposed Action and Alternatives 1-6.

1Ofloertual i _-at ion of Ares Support KetesSUs- for Altlornat ive ~
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RARE PLANTS
LEGEND

NUMBER SPECIES

I .4gn-e utabensas var. eborispivaa 74 D. asperella var. zaonis 147 .4entzella leucophy Ik

3 .4ngetica scabnida 75 1. asteroiphora var asterophora, 148 .4eteit loivabensis

4 A nieranaria arcuata 76 A) crassifolia var.nei'adeflsis 149 Mimulus was~oensis

5 A .4 cT 78 D. jaegeni 150) Mirabilis pudica

6 .4aba da pr 79 1. paudifrucia15 Opnapucea

8 Arctomecon californica 79a A. sobolifera

8 A bumilis 60 D. sphaeroides var. rusickii 152 0 whupplet var. multigeniculata

10 A4 merriamit 81 1). .genoloba var. ramosa 153 Or yclesc,,evadensis

1 Areaa king var. rosea 82 D subalpana 154 OxZ bea wag sons .i

12 A steflomer's 83 lchaiaocereus engelmanniia var. purPre 155 Pedistemos airenfu

14 .4sclepias eastwoodiaasa 84 Elaodea neradensis 157 Pesmo lakolo r sp iol

15 A taglu eqals85 Enceaops!, nudicauliS var. corrugata 157 P bior pp. bioeor

16 . Astrahs aqis 87 Elaohm nesadenise 159 P~.sp.rsu

is 84bahVe8 F raonous 160 P. francisci-pennellii

19 A mull anusi 90 p oel~iu 161 p. fruticformis spp. amargo5.A
is ~ batlyae90 prse/ IIU"162 P. bunailas var. obtusifolius

20 .4 cal Vcosus var. moraopbyllidius to1 E. relagaosass 16 P eci

21 .4 convallarius var. finauimus 92 E. unacials var. con jagatis i

22 4. funeru 93 Fri ogofaum ammophilum 165 P. pabuess

23 .4. geveri var. triquernas 94 F. aneoplalum 167 P. procerus var.mdsu
94 .4. lranplayllu 168 p. pudacus

24 .4. lliiouva.tus95a . heagle -oe 169 p rubicundus

25 *. lentaginsvrts 96 f'. hifircatum 170 . tbompsoniae spp. jaega'fi
26 4.1 a.aas96 f.. cori-mbasum var. malihewsiae 11 ptubr a.aefu
27 A4 1. var. sesquimetralis 99 E. darm . LU 172 P. tubr .aestromi

28 A. 1. var. UFsinUS 100 E. erema .cum 173 P. tarii

29 .4, lmnoehanis 11 E oigei 7 .wr

30 .4. mohavensis var. hemixvnis 101a E.Plgeh . sp. (Deep Creek Mtns. I

31 .4. musimonum 102 F. jamesii var. rupicola17 ety mgocpa vriniaa
32 Aness103 E. lenamonu 174 Pefrtyle megaloeaavranaat

33 A. peiau 104 E. lobbii var. robus'aus 176 Pbaceia aae'ori

34 A4. opr a.ckeus 105 E. natum 176. P argillaceac

35 .4. opu var. cloker anusx 105. E. nummulare 177 P.boea
~ .. . ar lo~h'7hX106 E. osdunadll 178 P. cephaotes

36 A4. phoenix 109 . pangsalcense var. alpestre, 179 Pgaem
38 A4. psredodtus 110 F ndbricaideP.gaerm
37 A4. 111dodnta Il . thompsonae var. alhlflonam ISO F rnconsp cua

39 A. temotoiisU 112 . viscidulum ~p~
9. .. obbinsli var. occidenas 113 E. zion var. zioflIs 186 P 2,gf sbspias va. beterorbyacba

40 A. serenoi var. sordescens 11 oslei ~ZfS187 Pramula S capt/a va

41 A. soitarius 116 Frserla ypicola 188 Prml ne a ns

42 A. striatiflorus 117 Frsa ghueeio 189 P. npadesbmbllt

43 A. tephmroaes var. eurylohiis 118 Frainsspiaovr arpt 19 Salvua subaerela t

44 A. :rnauimanus 119 Gaxis u i/edae va. kingsonesea 191 Sacve'rcta po/yrancs

45 .4. uncialis 120 Geranium toquimense 12 S.b
48 (alochortus striltus 121 Glia nyensis hsfaateai

49 Csp. 1.4 la Meadows) 122 G. rip/eji 193 SeL;e boke is

50 (amiss onia megalantha 123 Grindelia fraxano-pratensis 196 Sitera coke vr.mao

51 Casnes' azdni 124 Hackelia ophiohia 197 S. scaposa var. labata

53 C. alsiW*eII aru 126 H. alpinus 196 Smelowskia hoingreaii

54 Csnauru namo lIu 128 H. walsani 1" Spbaemalcea caespatosa

56 Cenaaium Amoilu 129 Helian thus deserticolus 20 Sparoei compacta

56 Colantm do el eni 130 Heuchera duranli 201 S. rutbiae

57 Corylanthus tecp vr.nsis 132 Hymenopappus ilifi/ius var. (omen tosass 202 Streptaa thus oligasiathus

58 (rvpha rhomvpaia, 1a.rsa 33 Irsi cryp! ocaulis 23 Seb-.ris finuuaculin

59 Cr plftannomat 134 1. eremica 24 filypodium laxafloawin

61 C hnomann 135 lathyrus hitchcockianus 206 T. saptatum var. ovlifoivvi

61 C. interiita 136 Lepidium nanum 206 Towaasedia /0 aesii var. tumalow

62 C. intempta 16 1L. ostles/ 207 Trifolium audenoxii spp edy

63 Cw f tumulosa . 137 Lesqaaere/la hitchcockii 207& T a, var. friscanium
64 asfcufwase 138 Lewisia maguirei 206 T Aremoufi

67 G mopflaus coultera 140 /.omalium raa'enii 2_9 viola PfaN ild vr. chqnr.estoneusa
6 C.inms142 Lupinus toflesli 214 Cymopteivs ueuhevs1v'

m9 C ilums 143 L. malacophkallus 21S Ditaxss draiv %a

71 C goodVichli 144 L. montigenus 219@ eaapuu.~u

72 Ibea hangil 4 M 4acp'eeranthere grindelioides var depre- 230 N)--it we,.eusme

73 Draba~ anide 146 M. leucanthemifola
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THE DWAR F BEAR D-TONGUE (Penstenion naius)
OCCURS ON GRAVELLY SOIL WITH BLACK
SAGEBRUSH, JUNIPER, AND RABBITBRUSH.
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f* .J CALCARFOUS KP~ot LS IN
dO OPEN JUNIPER WOODLAND

~ PROVIDE TYPICAL HABITAT
FOR THE DWARF GUNMWEED

w,~ MACHAERANTHERA
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PARTIALLY STABILIZED SAND DUNES : , r §, 
:

PROVIDE SUITABLE HABITAT FOR THE
CALLAWAY MILKVETCH (Astragalus -

callitbhrix), A RARE PLANT WHICH HAS "
HIGH PRIORITY FOR FEDERAL LISTING.

L
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THE SAND CHOL LA (Vpuntfi pulcI'e/li HAS BEEN LOCATED IN Al- I UVIAl [DR
WASHES. TYPICAL HABITAT ALSO INCLUDES SAND DUNES AND SAGEBRUSH
AREAS.
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t.

DWARF PEPPERGRASS (Lepidium nanum) APPEARS TO BE HABITAT SPECIFIC ON WHITE
OUTCROPS OF CALCAREOUS PLAYA REMNANT ("GYPSUM MOUNDS") IN WHITE
RIVER VALLEY.

2032 A
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Rare Plants--Proposed Action

Twenty-eight rare plant species are within I mile of the project layout and
have a potential for being directly affected by the Proposed Action. Four of these
are species for which rulemaking packages are being developed, and they are likely
to become federally listed in the near future (USFWS, 1980).

Indirectly affected species are defined as those occurring some distance away
from project features, but may be affected by ORV use. They include those species
which occur more than , mile away from project features and especially those
species which occur in areas identified as high potential ORV use areas. These
species are discussed under the rare plant section of Chapter 4 and in the Protected
Species Technical Report (ETA-17). Habitat degradation, crushing of foliage,
breakage of stems and uprooting of small plants, all potential impacts resulting from
ORV use (Bury et al., 1977; Wilshire, 1978), can cause a decrease in viability,
resulting in a decrease in the abundance of the plants and their distributional range.

As the project proceeds during construction and more land is disturbed, direct
effects on rare plants will increase. Indirect effects on rare plants involve (1)
increased erosion resulting from road building, and (2) increased loss of viability
resulting from ORV activity, including crushing of foliage, breakage of stems, and
uprooting of plants. ORV activity is expected to increase as a result of recreational
activities of an increased population.

Long-term productivity would be affected by permanent removal of rare
species as a result of construction of project facilities. Recovery rates for most
rare species are not known. Some may be remnants of ancient species and others
may be newly-evolved. In regions where a portion of a population remains after
scarification, some recovery may occur, but the population would not be likely to
regain its present productivity. Halogeton, a toxic annual weed, may invade suitable
habitat. This extends the time required for recovery of the native vegetation
beyond the life of the project and therefore affects long-term productivity.

Scarification, a direct effect which involves clearing of land for the purposes
of building roads eo other project features, will result in an irretrievable resource
commitment if it involves the loss of rare plants. Species lost in this manner cannot
be replaced.

Approximately 20 percent of the known locations of rare plants in the
hydrologic subunits where the DDA is located are within one mile of projected
elements. Many of these rare plants are found in localized habitat and there is a
high probability that certain species may become locally extirpated as a result of
M-X. Exact distributions for rare plant species in the Great Basin are not known.
Available data suggest that for some species, the Proposed Action has the potential
to alter a high percentage of all known habitat or cause the loss of many known
locations. For example, the Callaway milkvetch (Astragalus callithrix) is found in
five valleys in the Great Basin. In four valleys it is potentially affected by the
project as proposed. It is highly restricted in distribution and does not occur outside
a very limited area of deep yellow sand (Barneby, 1942).

Construction and operation could result in the permanent loss of individual
rare plants. Table 4.3.1.9-3 summarizes effects on rare plants on a valley-by-valley
basis. It includes the number of locations potentially affected, the total number of
locations, the number of species affected, and the significance of the impact.
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Rare Plants-- Proposed Action

Significance is considered on four levels. Level I applies to hydrologic sultunits for
which no impact is anticipated. Level 2 (low to moderate impact) applies to
hydrologic subunits containing any rare species, which potentially loses 15 percent
or fewer of its known locations in the project area. Level 3 (moderate to high)
applies to hydrologic, subunits containing any rare species which potentially loses
more than 15 percent of its known locations in the project area, or which contain
more than 4 species potentially affected. The fourth and highest level of impact
includes hydrologic subunits that contain species likely to be federally listed in the
near future. The significance levels were arrived at by a process (discussed further
in ETA-17) which involved the following steps: (1) determination of the species
affected by the project and the total number of locations of them in the area; (2)
determination of the number of times the individual species were affected in the
hydrologic subunit; (3) determination, based on the above information, of a
"species/watershed" index number which was weighted more heavily for species
greatly affected. The "species/watershed" index numbers were summed for each
hydrologic subunit and a total for that hydrologic subunit was termed "hydrologic
subunit index number. This relates directly to the significance levels as discussed
above.

This analysis shows that M-X has the potential to cause a substantial decrease
in the abundance of three rare species: Astragalus callithrix, Eriogonum
ammophilum, and E. natum. Except for one location of Astragalus callithrix, they
are not known outside the project area and would be affected by project activity at
each known location.

The impact of rare plant species can be greatly reduced by relocating project
facilities to avoid these species. Although no plant species in the project area are
currently Federally listed, nine species are under review by the U.S. Fish and
Wildlife Service (USFWS) and have a high potential for listing. Four of these occur
in the DDA. In addition to the nine species currently under consideration by the
USFWS, a significant number of other rare plants are of concern to the USFWS and
could be emergency listed (using fast-track procedures) as a result of planned M-X
development. The avoidance of listed and non-listed species would reduce the
impact to rare plants. Tiered decision making, described in Chapter 1, presents a
generic discussion of the sequence of environmental studies and decisions associated
with detailed siting.

Indirect impacts to rare species, in the vicinity of the project, such as from
sedimentation, flooding and dust, could be reduced by implementation of an erosion
control and revegetation plan. Limiting off-road vehicle use by construction and
operation personnel, and provision of aid to land management agencies in the control
of public off-road vehicle use would reduce the potential indirect impacts to rare
plants.

Coyote Spring Valley OB Impacts

One rare plant species, the Steno sandwort (Arenaria stenomeres), occurs just

outside the suitability zone of the Coyote Spring operating base (Figure 4.3.1.9-7)
and within 2 mi of the conceptual operating base. Within the boundary of the Desert
National Wildlife Range, two other localities for this species have been mapped
(Nevada State Museum, 1980). These are the only known locations of the plant.
Indirect impacts resulting from ORV use and recreational use could alter habitat for
this species resulting in a possible decrease in its abundance or a narrowing of its
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Rare Plants--Alternatives 1, 2, 3

distribution. Quarry sites used for highway construction or improvement may
involve habitat removal. Relocation of the operating base within the suitability
zone could directly impact the Steno sandwort which is protected by the State of
Nevada.

Milford OB Impacts

There are no direct impacts to rare plants anticipated from vegetation
clearing for construction of the Milford operating base. However, indirect impacts
as a result of recreational activity may occur.

ALTERNATIVE 1 (4.3.1.9.3.3)

Impacts in the DDA and at the Coyote Spring OB are the same as those for the
Proposed Action. There are no direct impacts to rare plants anticipated as a result
of actions involved in construction and operation of the second OB at Beryl (Figure
4.3.1.9-8). As for all OB sites, previously undetected populations may be located
during site-specific studies.

ALTERNATIVE 2 (4.3.1.9.3.4)

Impacts in the DDA and at the Coyote Spring OB would be the same as those
for the Proposed Action. One known location of the terrace buckwheat (Eriogonum
natum) occurs within the suitability zone of the Delta OB (Figure 4.3.1.9-9. This
endemic species, discovered in 1975 (Reveal), has been recommended for threatened
status (Welsh and Thorne, 1979). Only five locations are currently documented, all
in Millard County, Utah. The plant has been found on "low white alkaline clay
outcrops" in the Sevier Lake area (Welsh et al., 1975). Most of these locations are
near the 5,000 ft elevation level, and it is likely that more locations could be found
in the surrounding area. Two of the five locations are intersected by clusters in the
conceptual layout. Construction of the operating base facilities or ORV activity in
this area would be likely to affect the habitat of this rare species.

ALTERNATIVE 3 (4.3.1.9.3.5)

Impacts in the DDA are the same as those for the Proposed Action. Impacts
at the Beryl OB are the same as those for Alternative I, except that in this case the
OB includes a DAA and an OBTS. More extensive indirect effects may result from a
higher population level.

Three rare plant species occur at Monte Neva Hot Springs, within the
boundaries of the Ely OB suitability zone. They are the Monte Neva Indian
paintbrush (Castilleja salsuginosa), the spring-loving centaury (Centarium
namophilum), and the sheathed death camus (Zigadenus vaginatus). Figure
4.3.1.9- 10 shows the locations of these species. The paintbrush is one species which
the USFWS is considering a rulemaking package for, since this is the only known
location. It may become a listed species within the next two or three years (Shields,
1980). The centaury, an annual, and the death camus, a lily-family member, are
recommended endangered and recommended threatened, respectively. Available
information indicates that all three species occur on private land, but they may be
affected by a change in surface or groundwater levels (Heckard, 1980).

4-210



Figure 4.3.1.9-8. Rare plants in the Beryl OB
vicinity.
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Rare Plants- -Alternatives 4, 5, 6, 7, 8

The effects of recreational activity in the area may pose a substantial risk to
the species, as the hot springs site was once used as a resort. Local population
growth could restore the viability of the site for resort use, and thereby affect the
species.

ALTERNATIVE 4 (4.3.1.9.3.6)

Impacts in DDA are the same as those for the Proposed Action. Impacts at
the Beryl OB are the same as those for Alternative 3. For the Coyote Spring OB,
impacts are the same as those for the Proposed Action except that there would be
no DAA or OBTS. The presence or absence of these features does not change the
impacts.

ALTERNATIVE 5 (4.3.1.9.3.7)

Impacts in DDA are the same as those for the Proposed Action. No direct
impacts to rare plants are anticipated to result from construction and operation of
the Milford OB. There are no known locations in the vicinity of the DAA, OBTS, or
OB. Indirect impacts as a result of recreational activity cannot be quantified.
Impacts at the Ely OB are the same as those for Alternative 3.

ALTERNATIVE 6 (4.3.1.9.3.8)

Impacts in the DDA are the same as those for the Proposed Action. Impacts
at Milf ord are the same as those for Alternative 5, and impacts at Coyote Spring are
the same as those for Al ternati ve 4.

ALTERNATIVE 7 (4.3.1.9.3.9)

No significant impacts to rare plants in the Texas/New Mexico area can be
predicted on the basis of available data. The few specific locations known are
outside the DDA. Suitable habitat for rare plant species apparently does not exist in
the immediate vicinity of the Clovis or Dalhart OB sites, due to intensive
agricultural activity in the area.

ALTERNATIVE 8 (4.3.1.9.3.10)

Impacts are the same as those for the Proposed Action, except that only half
the number of valleys are involved in Nevada and Utah. Clearly, the decrease in the
number of valleys involved reduces the number of potentially directly affected rare
species locations. Sixty-one known rare plant locations would be directly affected
(i.e., within one mile of) by the split-basing DDA compared to 90 under the Proposed
Action. In Texas and New Mexico, no significant impacts to rare plants can be
predicted on the basis of available data. Specific locations are known for only a few
species, and these are out of the DDA.

Impacts at the OB would be comparable to those for the Proposed Action and
Alternative 7.
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Aquatic Species-- Proposed Action

AQUATIC SPECIES

INTRODUCTION (4.3.1.9.4.1)

The primary method for estimating direct impact on protected aquatic species
was to overlay the conceptual project layout on a map showing known locations of
the resource. Impacts were estimated considering habitat requirements of species
of concern and effects of project activities, from several processes, including
erosion and surface and groundwater and transport. With the exception of impacts
related to groundwater withdrawal, a critical radius of direct impact on aquatic
habitats has been established at 1-5 mi.

The significance of the predicted impacts was estimated by the following: (1)
what is the effect of the disturbance on the viability of the resource, (2) to what
extent will the effect be masked by normal variation expressed by the resource, (3)
how rapidly will the resource recover from temporary disturbance, (4) what is the
scientific or intrinsic value of the resource, (5) to what extent is the resource
limited by a process which has already been set in motion, (6) are the consequences
such that the ecosystem will not recover at all, (7) are the consequences such that
the impact may be large but the recovery process will overcome the damage in a
reasonable period of time, (8) are the deleterious effects measurable, and, (9) to
what extent will funding be required to mitigate the effects on the resource. More
detailed and site-specific analysis will be performed after a siting region has been
selected. This is consistent with the tiering concept discussed in Section 1.7.2.

PROPOSED ACTION (4.3.1.9.4.2)

DDA Impacts

The distribution of federally and state protected aquatic species and the
Proposed Action are shown on Figure 4.3.1.9- 11. Construction and operation of the
M-X project in the Great Basin desert may impact protected aquatic species
directly through: 1) habitat disturbance, 2) altered runoff patterns, 3) addition of
pollutants, and 4) groundwater withdrawal. The last is most difficult to assess, yet
most likely to cause adverse impacts. Indirect impacts would largely result from
recreation activities. Recreational activities of concern include fishing, camping,
swimming and use of off-road vehicles. The introduction of exotic aquatic species
may also occur.
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Aquatic Species-Proposed Action

PROTECTED FISH SPECIES

LEGEND
PROTECTED FISH SPECIES FOR NEVADA

AND UTAH
A .'U-. .'E ADM 1, A'%IAHBIJIA PkIPF

B t U .1'

C REfU( I ACF

E R A I AD YAL IE'y SPRINC.FIS-
IF - H IB )R SAKE V AL I IF Y ClJTT,,~Fl0AT 7 P(UT

G AAR?%' SPR,%(,S AVARG(,SA P-iPESI,'
H 1A \ I S-HO[F PIPE ISH

IBl( C MPIN(, 'PINE DACIF
JAH IF t RVE R SINEDAC~f

K 11 ,IE BA L , P EI SULIKI H

L AIIHIL Bi ERH 'IB'IIF SH
M PAIIRANAGAT R 0 ,NIIIAU r
N PA HRL 'P KiiI LIF I H
0 MO0APA D)ACE*
P LAHONTAN CUTTHROAT TROUT*

R VIRGIN SPIN-E DACF

S VIRGIN RIVER ROIJNDTAIL CrHUB
T I4uLNIFN'

a I.EAST CHUB
F ede'afly pbolecled

RECOMMENDED PROTECTED FISH SPECIES
FOR NEVADA AND UTAH

I PRESTON WHITE RIVER SPRINGFISH
Z MORMON WHITE RIER SPRINGPISH

3 WHITE RIVER SPRINOPISH
38 HIKO WFITE RIVER SPRINGFISH
3b MOAPA WHITE RIVER SPRINGFISH

4 ASH MEADOWS SPECKLED DACE
5 INDEPENDENCE VALLEY SPECKLED DACE
6 CLOVER VALLEY SPECKLED DACE
7 MDAPA SPECKLED DACE
B NEWARK VALLEY TUI CHUB
9 LAHONTAN TUI CHUB

10 ALVORD CHUB
11 INDEPENDENCE VALLEY CHUB

12 SHELDON TUI CHUB
13 FISH CREEK SPRINGS TUI CH.UB

14 JUNE SUCKER
16 UTAH L AKE SCULPIN
17 HFUMBOLDT LAHONI AN CUTTHROIAT TROUTI
IS WHITE RIVER SPECKL ED DACE

(F) UTAH OR SNAKE VALLEY
CUTTHROAT TROUT

(R) VIRGIN SPINEDACE

RECOMMENDED PROTECTED INVERTEBRATES
MOLLUSCS

19 OVERTON ASSIMINEA

20 MOAPA VALLEY TURBAN
21 ASH MEADOWS TURBAN

22 PAHRANAGAT VALLEY TURBAN
23 HOT CREEK TURBAN
24 STEPTDE TURBAN
25 WHITE RIVER VALLEY FONTELICELLA
28 RUBY VALLEY fONTELICELLA

27 CURRENT FONTELICELLA
28 DUCKWATER FONTELICELLA
29 RED ROCK FONTELICELLA
30 WHITE RIVER VALLEY HYDROBID
31 DUCKWATER SNAIL
32 CORN CREEK SNAIL
33 ASH MEADOWS TRYONIA
34 MOAPA TRYONIA
35 ZION CANYON PHYSA
36 RUSSELLS SSNAIL

DIPTERANS INSECTS
37 VIRGIN RIVER NET WINDED MIDGE
HEM IF TERBA NI

36 ASH SPRINGS CREEPING WATER BUD
36 MOAPA CREEPING WATER BUD
FLBC OPTB BANS

40 GIANT STONE FLY NYMPH
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Aquatic Species--Proposed Action

A potential impact that appears to be most pervasive is that of groundwater
withdrawal upon certain aquatic habitats that are hydrologically linked to aquifers
depleted that would be used for M-X. Although there is substantial uncertainty
associated with these impact predictions, the prospects for impact can be estimated
based on known hydrological conditions and expected project requirements (Table
4.3.1.9-4). The most important area of potential impact occurs primarly in the
White River Valley system, including White River, Pahranagat, Coyote Spring, and
Moapa valley's in addition to feeder hydrologic subunits, including Dry Lake,
Delamar, Pahroc, Coal, Garden, Long and Jakes valleys. Railroad, Hot Creek,
Spring, Steptoe and Snake Valleys also contain numerous localized habitats with
protected aquatic species which may be subject to either direct or indirect impacts
of the Proposed Action. Federally and state protected fish occurring in Moapa and
Pahranagat valleys (the most important being the Moapa dace and the Pahranagat
roundtail chub) stand the greatest chance of being affected by groundwater
withdrawal either as a result of water use directly in the valley of concern or in
feeder valleys. (See Groundwater Resources, Section 4.3.1.1.)

Since the greatest percentage of groundwater withdrawal will occur in valleys
removed from White River, Moapa, and Pahranagat valley, impacts may occur after
water withdrawal takes place. This depends upon various hydrological features, such
as substrate transmissivity, slope and fault structure. Water withdrawal impacts on
springs in Moapa, Pahranagat, and White River valleys will probably occur on the
order of months or years after the initiation of the action. More detailed project
requirement data are required before impacts can accurately be measured, but the
potential for significant loss of downslope aquatic habitat is especially likely in
Moapa, Pahranagat and White River valleys. Although the magnitude of this effect
may be large, its duration is not expected to exceed the duration of the action
causing the depletion of groundwater. Since the habitat requirements for the
species of concern are also incompletely known, the magnitude of the biological
impact cannot be predicted.

Current endangerment of federally protected species appears to have resulted,
in some instances, from stresses such as water diversion for irrigation purposes or
use of the water source by livestock. For instance, in the Ash Spring outflow in
Pahranagat Valley, the federally protected Pahranagat roundtail chub has dwindled
to less than 45 individuals. This has resulted primarily from loss of spawning and
feeding habitat due to periodic reductions in water level by 50 percent for irrigation
purposes. Irrigation diversion may have also caused the extirpation of the White
River spinedace from Preston Big Spring in White River Valley and the virtual loss
of the White River desert sucker from the same habitat. Neither the normal
variation in population size of individual species, nor baseline conditions including
seasonal fluctuations, are presently known. Present knowledge indicates that
population numbers remain fairly constant in some habitats, but fluctuate widely in
others; a case-by-case evaluation of baseline conditions and potential project
impacts would be required to answer these questions.

Reduction in population does not necessarily spell extinction if a nucleus of
the population is retained and density dependent compensation is allowed to proceed
along its course of rebuilding the carrying capacity of each unique habitat. Most
aquatic species of concern produce at least one new generation per year and thus
recovery would be fairly rapid if the impact were sufficiently mitigated and
temporary, and if subsequent conditions permitted recovery. However, once a
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Aquatic Species-Proposed Action

species population is reduced to a critical point it can no longer rebuild and results
in extinction of the species in that particular habitat.

With respect to groundwater withdrawal, direct avoidance of sensitive aquatic
habitats is not possible since the vagaries of groundwater movement are not
presently well understood. The most promising mitigation is to change well pumping
rates and locations as soon as effects on aquatic habitats of concern are noted.
However, since the natural groundwater flow recovery may be slow, additional
mitigations may be required. This may involve supplemental augmentation of water
supply in affected aquatic habitat by piping in additional supplies from distant wells.
Such pumping may, however, complicate the groundwater drawdown picture in the
area and actually increase negative impacts on the habitat of concern. In this case,
the only remaining mitigation would be transplantation of the affected population to
another aquatic habitat unaffected by project impacts. This procedure would be
difficult because of the variable water quality and habitat conditions between
isolated aquatic habitats near and distant from the affected aquatic habitat. The
USFW S discourages transplantation.

Direct intersection of project structures with sensitive aquatic habitats is not
expected to cause significant impacts on protected aquatic species (Table 4.3.1.9-5).
Only in Railroad and/or Snake Valleys do proposed project structures approach
within one mile of habitats containing protected aquatic species -- the state
protected Railroad Valley spring! ish and least chub, respectively. Habitats of the
Morman White River springfish, Pahranagat roundtail chub and White River
springfish occur within 5 mi of the same portion of the proposed DDA. Indirect
impacts may occur in several locations during DDA construction. As mentioned
previously, habitat disturbance, altered rainfall runoff patterns and addition of
pollutants may result from project construction in the immediate vicinity of
sensitive aquatic habitats. However, since these impacts could be readily mitigated
by avoidance or site-specific design, thus reducing the potential for significant
impacts.

Of particular concern are some of the last known habitats of a pure strain of
the federally protected Lahontan cutthroat trout located in the Reese River
headwaters, and adjacent to some of the western-most cluster construction areas
(Big Smoky Valley, etr.). Fishing pressure, enhanced by project-related personnel
(e.g., from nearby construction camps) could produce significant losses unless
mitigated. Populations of the state-protected Utah cutthroat trout occurring in the
mountains bordering Spring and Snake valleys also would be subjected to increased
fishing pressure. Special fishing restrictions may be required for these areas to
protect this species. For other locations, most of the impacts can be mitigated first
by avoidance, then by various site-specific mitigations initiated to protect the
uniqueness and integrity of sensitive habitats. At this stage, however, neither these
impacts nor mitigating measures can be accurately quantified.

A summary of the impacts for the Proposed Action is presented in Table
4.3.1.9-6. Moapa (Muddy River) and Pahrangat, Spring, White River valley and the
Virgin River are subject to the most significant losses, although they are mitigati-
ble. Groundwater withdrawal and indirect effects (recreation) cause most concern.
Long-term impacts are moderate in two valleys only, and virtually non-existent in
all others.
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Table 4.3.1.9-5. Valleys containing both sensi-
tive aquatic habitat and proposed struc-
tures (inhabited by either legally or recom-
mended protected aquatic species).

SF S IT I V E

AfCUATIC iIABITATS

HDROLOGIC SUBLIMITS T
TOITAL I OF TOTAL

4 Snake 13 2 15.4

5 Pine

0 White 2 0
+  

0

7 Fish Sprinus 3 0 0

8 Dueway

9 Government Creek

46A Sevier Desert - Dry Lake (T)

46

52 Lund District (UT)

54 Wah Wah (UT)

137A Bir Smoky - Tonopah Flat 1 0 0

139 Kobeh

140A Monitor - Nurthern 2 0 0

141 Ralston

142 Alkali Spring

149 Stone Cabin

10 Little Fish Lake

151 Antelope

154 Newark 11 0 0

155A Little Snokv - f-rtnern 1 1 i00

155E Little Smoky - Central

155C Little Smoky - Southern

156 Hot Creek

170 Penover

171 Coal
172 Garden

173A Railroad - Southern

173B Railroad - Northern 2,

174 Jakes

175 Lont

178B Butte - South

180 Cave

181 Dry Lake

182 Delamar

193 Lake

lS4 Spring 4 0 0

196 Hamlin

202 Patterson

207 White River 9 n

208 Pahroc

209 Pahranasat 0 0

210 Coyote Serings

53 Beryl

148 Cactus flat

179 Stentoe 14 ) 0

9Fs -I

"1 - intersection ith anounait !abitats -s'fll.i i I '1

*5op additnal h:abiISs ar-r ihf-d V pr, i t in sIruct 1re all ii n i r1.
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Table 4.3.1.9-6. Potential direct impact to protected aquatic
species in Nevada/Utah DDA for the Proposed
Action and Alternatives 1-6.

SHORT-£TERM EFFECT LONG-TERM EFFECT

HYDROLOGIC UNIT ' HABITAT HABITAT
OR COUNTY ABUNDANCE HIGHEST LOSS LOSS

INDEX
2  

LEGAL DIRECT DIRECTSTATUS3 MAT RU
GROUND- IMPACTI ROUND- IMPACT'

\O. NAME WATER OTHER WATER OTHER
WITH- DIRECT' WITH- DIRECT'

DRAWAL RAWAL

Subunits with M-X Clusters and DTN

Snake fl SE 5 30 5 20
Pine - 0 0 0 0

b White ST 5 30 5 20
Fish Springs ST 5 10 5 10
Dugay - 0 0 0 0
Government Creek - 0 0 0 0

6 Sevier Desert - 0 0 0 0
I Sevier Desert &Dry Lake

2  
- 0 0 0 0

.;ah Wah - 0 0 0 ,
7A 'Big Smoky-Toncpah Flat - 0 0 0 0
.\ cbeh - ' 0 0 3

, on tor-Southern - 0 0 0 0
iRalszon - 0 0 0 0

, - !Alkali Spring 0 0 0 0_-ts iCactus Flat - 0 0 0 0
IStone Cabin

2  
0 0 0 0

Antelooe __--_0_0 0 0
,*ewark j RT !0 10 0 5

i Little Smoky-Northern- 0 0 0 0
.5 CI'L:tle Smokv-Sout ern - 0 0 0 0

1,3 Hot Creek ST 30 5 5 0
-7 Penoyer 0 0 0 0

171I -- 0 0 0 0
'x Garden E~IZ -0 0 3 07, Rairoa-Souinern RE 10 40 10 15
-'£ Ra~iroad-Nor..ern R. 10 40 !

7 ' lakes - 3 00
Long ~

7,, ia : - ,)~ ST 5 0 5
'., tete SE 5 0 5 5

(c, Cave - 0 0 2 3
D ry Lae' - 0 0 0 0

2 Lelamar - 0 0 0 0
i Lake 0 0 0 0
4-| Soring FE 5 5 0 0
6 Hanl:n - 0 0 0 0
2 ]Patterson ', ,0 0

. 7 White River RE 5 30 5 5
"'s Pahroc - 0 0 0 0
,i Pahranagat FE 30 10 10 5 UIH

Other Affected Subunits

3" .S pper Reese Rver FT 0 0 V70 0
176 Ruby ST 0 0
,,7 Goshute ST 00 0 0
205 Meadow Wash RE 0 5 0 5
219 Muddy River Springs FE 40 20 20 0
"
22 Virgin River FE 0 0 11T 0 0

Overall DDA Impact 7 10 F IT 4 4

3931-2

---- ] No :mpact. (No protected iotuatic sp.cies for abundance index.)

-- _-- Low :mac Lo. resource for abunlance index.)

Moderate :mpact Vfderate r-source for abundance index.)

Aigh :,nua2'- :114,'! r~s.;ur'e !va-,,unlance' irex.)

Conceptual .ocat-on of Area Support Center ASC,

eCt; mt Status FE = 4r '.nan.er.? 77 - 7ee'a. Threaten-?,a SE -State ndan4er -
7:-"iten~d RE -- 2A3
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Aquatic Species-Alternative I

Coyote Spring Valley 08 Impacts

The impacts of locating an OB in Coyote Spring Valley (Figure 4.3.1.9-12)
increases the general project layout impacts resulting from groundwater with-
drawals. The boundary of the OB suitability envelope approaches as close as 1-2 miI
from the Moapa Fish Sanctuary. Locating an OB at Coyote Spring (Table 4.3.1.9-7)
may reduce the perennial yield for this hydrologic subunit such that when added to
effects of groundwater withdrawal in connecting feeder valleys upsiope from the
Moapa Fish Sanctuary, the chance for preventing irretrievable losses of the
protected aquatic species in the Moapa Fish Sanctuary is high. Pumping of water
allotted to Las Vegas from Lake Mead would effectively mitigate concern of water
withdrawal impacts of the OB upon the Moapa Fish Sanctuary.

Federally and state protected fish will also be impacted by DTN construction
and support community growth in the portion of the Pahranagat Valley near Alamo.
The impacts of road construction and project-related personnel recreation on the
habitats in Pahranagat Valley are not expected to be significant but if added to pre-
existing stresses such as irrigation diversion, livestock- watering, proliferation of
exotic species and swimming, a significant reduction of the resource could result.
This would be in addition to impacts resulting from project related reductions in
spring flow. Federally and state protected species occur both in the Virgin River, 30
mi to the east of the proposed OB location in Coyote Spring Valley and in certain
habitats located approximately at an equal distance to the west. Impacts may be
expected in the Virgin River but not in habitats west of Las Vegas. Water
withdrawal and recreation will not directly impinge upon these latter habitats for
the following reasons- the groundwater hydrology is such that project-related well
water withdrawals would not affect them, and the recreational pressures would most
likely be diverted to locations adjacent to the Coyote Spring site such as Lake Mead,
the Virgin River and Las Vegas.

Milford OB Impacts

Since no federally or state protected fish occur within at least a 40-mi radius
of the proposed Milford 08, it is postulated that no significant direct or indirect
effects of construction or operation of this facility will impact protected aquatic
species.

ALTERNATIVE 1 (4.3.1.9.4.3)

DDA Impacts

The impacts for the DDA of this alternative would be identical to those for
the Proposed Action.

Coyote Spring Valley OB Impacts

Potential impacts are the same as for the Proposed Action (Table 4.3.1.9-7).

Beryl OB Impacts

No federally or state protected aquatic species are known to occur at less than
a 40 mi radius from the proposed Beryl OB and thus no additional significant impacts
are expected.
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Figure 4.3.1.9-12. Federally and state-
protected fish in the
Coyote Spring OB vicinity.
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Table 4.3.1.9-7. Potential impact to protected aquatic
species which could result from con-
struction and operation of M-X operating
bases for the Proposed Action and
Alternatives 1-8 (page 1 of 3).

-~FSTIMATED INDIRECT !MPACT'

HYDROLOGIC SUBUNIT 'PROPOSED 1ALT. I ALT. 2
OR COUNTY ABUNDANCE HIGHEST jACTICN

INEI LEGAL
NAME IDX STATUS' COYOTE COYOTE COYOTE

SPRING/ ISPRING, SP.RNG/
N.M ILFORD J OFRYL DELTA

Subunits or Counties within OB Suitability Area

46 Sevier Desert J - i
*46A Sevier Desert & Dry Lake: ~
50) M1_' ord'

1 52 Lund District
53 Beryl-Enterprise

179 Steptoe S
2 10 ICoyote Spring

l9 MdyRiver Springs 9- , i Fr

Curry County, N.M
Hartley County, TV~

Other Affected Subunits or Counties

4 SakeSE ll(H6l

154 NewakJ R

156 Hot Creek S
173 Railroad R

*176 Ruby S
178B Butte-South S
184 Spring FE
187 Goshute S
205 M.eadow WasbR
207 White River' RE

29 Pahran agat F
*222 IVirgi River FE

Overall Alternative impact]_ ________

3.932-3

LNo impact. (No protected aquatic species for Abundance Index.)

ULlLow impact. (Low resource for Abundance Index.)

SModerate impact. (Moderate resource for Abundance Index.)

High impact. (High resource for Abundance Index.)

'Conceptual location of Area Support Center (ASC) for Proposed Action and Alternatives 1-6.

'Protection Status: FE =federal endan~gered; FT - federal threatened;, SE = state endangered;

S - s tate threatened, RE - recommended endangered, RT =recor.irended

threatened.

'Conceptual location of Area Support Center (ASC) for Alternative 7.
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Table 4.3.1.9-7. Potential impact to protected aquatic species

which could result from construction and

operation of M-X operating bases for the

Proposed Action and Alternatives 1-8 (page 2

of 3).

ESTIMATED INDIRECT IM!PACT'

HYDROLOGIC SUBUNIT
OR COUNTY HIGHEST ALT. 3 ALT. 4 ALT. 5ABUNDANCE LEGAL

NAME INDEX' STATUS' BEYL BER YL/ / ILO

J ELY SORITG ELY

Subunits or Counties within OB Suitability 
Area SRN

46 Sevier Desert-r
46A Sevier Desert & Dry Lake'

M3 1. ford'-
S2 und Distrl2 iz ' ____

1Bery,-Enterpr,_se_____.I
1 79 stepice SEj iU.L
2 10 Coyote Spring
219 Mudd%, RIver Springs I_____ FE___ I z1=_______

Other Affected Subunits or Counties

4 Snake SE
6 White ST h111;
7 Fish Springs ST 11i[1!i
56 Upper Reese River FT

I154 Newark-
156 Hot Creek S
173 Railroad R
176 Ruby S
17SB Butte-South ii S
1.84 Spring FE
187 Goshute S
2-05 Meadow WNashR
207 White River-R
209 Pahranagat i F
222 Virgin River FE _____

Overall Alternative Impact fl W lI
3932-3

SNo impact. (No protected aquatic species for Abundance Index.)

~~]Low impact. (Low resource for Abundance Index.)

Moderate impact. (Moderate resource for Abundance Index.)

High impact. (High resource for Abundance Index.)

2Conceptual location of Area Support Center (ASC) for Proposed Action and Alternatives 1-6.

'Protection Status: FEI federal endangered; FT - federal threatened; SE -state endangered;
ST -state threatened; RE = recommuended endangered; RT recommended
threatened.

'Conceptual location of Area Support Center (ASC) for Alternative 7.
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Table 4.3.1.9-7. Potential impact to protected aquatic species
which could result from construction and
operation of M-X operating bases for the Pro-
posed Action and Alternatives 1-8 (page 3
of 3).

ESTIMATED INDIRECT IMPACT'
HYDROLOGIC SUBUNIT

OR COUNTY ABUNDANCE HIGHEST ALT. 6 ALT. 7 ALT. 8

NO. NAME INDEX, LEGALSTATUS' MILFORD/ COYOTE

COYOTE CLOVIS/ SPRING/
SPRING DALHART CLOVIS

Subunits or Counties within OB Suitability Area

46 Svier Desert-
46A Sevier Desert & Dry Lake: -
50 Milford
52 Lund District
53 Beryl-Enterprise
179 Steptoe SE 7
213 Coyote Spring -
219 Muddv River Springs FF

Curry County, N-_
Hartley County, TX

5  
,___

Cther Affected Sub'inits or Counties

4 Snake7F1;; S
White S7

7 Fish Springs ST____
56 Upper Reese River FT
154 Newark- R,
156 Hot Creek ST
173 Railroad
176 Ruby S_'78B But te-South S7
184 Spr-ng
iS7 Goshu.e ST
205 Meadow Wash R,
2 7 Whi:e River' RL
2-9 Pahranagat FF
222 Virgin River F_

Overall Alternative Impact

3932-3

1. No impact. (No protected aquatic species for Abundance Index.)

Low impact. (Low resource for Abundance Index.)

Moderate impact. (Moderate resource for Abundance Index.)

High impact. (High resource for Abundance Index.)

2
Conceptual location of Area Support Center (ASC) for Proposed Action and Alternatives 1-6.

'Protection StatQs: FE - federal endangered, FT - federal threatened; SE - state endangered.
ST - state threatened; RE = recommended endangered; RT - recommended
threatened.

'Conceptual location of Area Support Center (ASC) for Alternative 7.
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Aquatic Species-Alternatives 2, 3

ALTERNATIVE 2(.....)

ODA Impacts

The impacts of the ODA would be identical to those for the Proposed Action.

Coyote Spring Valley OB Impacts

Impacts of the Coyote Spring Valley OB would be the same as discussed f or the
Proposed Action.

Delta OB Impacts

The potential impacts of the OB located near Delta are shown in Table
4.3.1.9-7. The nearest relevant aquatic biological resource is the historical
occurrence of the state protected least chub in Coyote and Tule Springs, located
about 35 mi to the west. No direct effects of water withdrawal from construction
at this site would be expected on these least chub habitats since they occur one
valley distant and perpendicular to the direction of groundwater flow. The greatest
potential impact resulting from a base at Delta is expected to be related to
recreation by persons either directly or indirectly associated with the project (Table
4.3.1.9-7). Peak recreational activities would occur during the end of the
construction period (short-term) and into the operational (long-term) period.
Recreational impacts, however, are expected to be moderate, but not significant,
since swimming, picnicking, and/or fishing in these areas would be most likely low
priority in preference for more desirable and scenic mountainous areas to the west
and east, primarily the Snake and Wasatch Ranges, respectively.

ALTERNATIVE 3 (4.3.1.9.4-5)

DDA Impacts

Impacts of the DDA are identical to those presented for the Proposed Action.

Beryl OB Impacts

Impacts to protected aquatic species in the vicinity of the Beryl OB are the
same as discussed for Alternative 1.

Ely OB Impacts

The Ely OB would be situated in a valley containing state protected aquatic
species and subject to cumulative effects from other existing and proposed projects
unrelated to M-X (Kennecott Copper Mine and White Pine Power Project). In
Steptoe Valley (Figure 4.3.1.9- 13) occur the state protected relict dace and Utah
cutthroat trout. A transplanted population of the federally protected Pahrump
killifish resides in Spring valley approximately 40 mi southeast of Ely while several
state protected species occur in White River valley 25 mi or farther to the
southwest.
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Figure 4.3.1.9-13. Protected aquatic species
in the Ely OB vicinity.
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Aquatic Species--Alternative 4

Water withdrawal impacts as a result of the Ely OB are likely to be localized,
affecting only small portions of Steptoe Valley, since the ratio of water available to
that which is needed by the project is large (4 to 1). Only one population of the
relict dace occurs near enough to the proposed OB location to be considered subject
to a threat of habitat loss from groundwater withdrawal. However, if the M-X OB
were in Ely and the proposed White Pine Power Project were constructed in Steptoe
or White River valleys, the potential for major cumulative effects of groundwater
withdrawal are possible on at the least the southern portions of the Steptoe Valley
relict dace populations (e.g. at Grass, Spring, Steptoe Ranch Spring, and Steptoe
Creek).

Of more importance is the single population of pure strain Utah cutthroat
trout located in the northern portion of the valley in Goshute Creek, approximately
60 mi north of the proposed OB location. It is expected that increased fishing
pressure, as a result of not only the M-X project, but also the White Pine Power
Project could significantly impact the occurrence of this cutthroat trout. One
mitigating measure could be setting aside Goshute Creek as a preserve for the Utah
cutthroat trout and not allowing or greatly limiting fishing. Potential recreational
effects on adjoining valleys such as Spring and White River Valley are expected to
be moderate. Measures to protect critically sensitive habitats, such as those at
Shoshone Ponds and Preston or Lund Town Springs could involve fencing of the
aquatic habitats in order to limit swimming or habitat disturbance that tend to
reduce the viability of the resident populations. One Shoshone Pond containing the
Pahrump killifish is already fenced and this should be sufficient to continue
protecting the existing populations. Another pond adjacent to this habitat which
also contains the Pahrump killifish may need to be fenced. Peak recreational
pressure should occur toward the end of the construction period, and for the
duration of the operational period of the OB. Recreational impacts to the other
protected species are not likely to be significant either because of the unattractive-
ness of their habitats for recreational pursuits or because they are too remote or
already protected from existing recreational pressure. A summary of the Ely OB
Alternative 3 related impacts are summarized in Table 4.3.1.9-7.

ALTERNATIVE 4 (4.3.1.9.4.6)

DDA Impacts

Impacts of DDA construction and operation would be the same as described for
the Proposed Action.

Coyote Spring Valley OB Impacts

Impacts of the OB at Coyote Spring would Valley be similar to those described
for the Proposed Action. The DTN would not be in Pahranagat Valley, however, and
the OBTS would be at the Beryl OB. Thus, impacts to protected aquatic species in
Pahranagat Valley will be alleviated with respect to DTN construction. Impacts of
groundwater withdrawal upon the downslope Moapa Fish Sanctuary are expected to
slightly decrease because of the reduced water needs at Coyote Spring for this
Alternative. However, impacts to the protected fish at Moapa are still expected to
be significant and possibly irretrievable, unless water is piped in from Las Vegas.
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Aquatic Species--Alternatives 5, 6, 7

ALTERNATIVE 3 (,.3.1.9.4.7)

DDA Impacts

The impacts for this alternative are identical to those for the Proposed
Action.

Milford OB Impacts

lmapcts would be the same as described for the Proposed Action.

Ely OB Impacts

Impacts would be the same as described for Alternative 3.

ALTERNATIVE 6 (4.3.1.9.4.8)

DDA Impacts

The impacts for this alternative are identical to those for the Proposed
Action.

Milford OB Impacts

Impacts would be the same as discussed for the Proposed Action.

Coyote Spring Valley OB Impacts

Impacts would be the same as described for Alternative 4.

ALTERNATIVE 7 (4.3.1.9.4.9)

DDA Impacts

No significant impacts are expected for the Texas/New Mexico full basing
alternative since water depletion and other direct project impacts are not expected
to occur at sensitive aquatic habitats. Recreational impacts are more difficult to
predict, but are not estimated to be significant because of the lure of more
aesthetically attractive locations, instead of those containing protected species,
such as the federally listed Pecos gambusia.

Clovis OB Impacts

No state or federally protected fish occur in the immediate vicinity of the
proposed Clovis OB suitability zone, and no direct or indirect impacts are predicted.

Dalhart OB mpacts

No state of federally protected fish occur in or near the Dalhart OB suitability
zone, and thus, no impacts are predicted.
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Aquatic Species-Alternative 8

ALTERNATIVE 9 (4.3.1.9..1)

DDA bnpwts

In Nevada/Utah, impacts resulting f rom this split basing alternative will be :

decreased from those predicted for full deployment in the Nevada/Utah study area
as discussed in the Proposed Action section. Direct impacts of cluster construction
will occur in White River Valley upon the habitats of one or two state protected
fish, but they are not expected to be significant since these fish occur elsewhere and
impacts will be mitigatable. Groundwater withdrawal effects are not expected to
be as large as predicted for previous alternatives since feeder valleys of the White
River system will not be so heavily utilized for their water yield as with full
deployment in the same area. Recreational effects of the project will occur but in
fewer hydrologic subunits than for full development. Effects of recreation upon the
federally protected Lahontan cutthroat trout are expected to be alleviated as aI
result of elimination of cluster construction in valleys adjoining the nearest location
of this fish (e.g., Big Smoky Valley and vicinity). Direct impacts in Nevada/Utah are
summarized in Table 4.3.1.9-8.

No significant impacts are expected for the Texas/New Mexico portion of this

alternative for reasons discussed in under Alternative 7.

Coyote Spring Valley OB Impacts

Impacts to protected aquatic species would be the same as discussed for the
Proposed Action.

Clovis OB Impacts

Impacts would be the same as discussed in Alternative 7.
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Table 4.3.1.9-8. Potential direct impact to protected aquatic
species in Nevada/Utah and Texas/New Mexico1 DDA
for Alternative 8.

SHORT-TERM EFFECT LONG-TERM EFFECT

HYDROLOGIC UNIT % HABITAT % HABITAT
OR COUNTY ABUNDANCE HIGHEST LOSS LOSS

INDEX' LEGAL DIRECT DIRECT
STATUS' GROUND- IMPACTG GROUND- IMPACTS

so. NAME WATER OTHER WATER OTHERWITH- DIRECT' WITH- DIRECT'

DRAWAL DRAWAL

Subunits or Counties with M-X Clusters and DTN

4 Snake SE 5 20 10
5 Pine - 0 0 0 0
6 White ST 0 0 0 0

Fish Springs ST 5 5 0 0
46 Sevier Desert - 0 0 0 0
46A Sevier Desert & Dry Lake

1  
- 0 0 0 0

-4 Wan %ah - 0 0 0 0
-55C Little S .Ky-Sournern , 0 0 0 0
156 flot Cre, ST 30 5 5 0
170 P )no oer 0 0 0 0
171 Co 10
'72 GIran -- 0 0 0 0
173A Ralz ,ad-Southern RE U 0 0 0
1723B Railroad- Northern RE 0 0 0 0
180 Cave 0 0 __0 0
1 l rave 0 0 0 0
182 De lamar - 0 0) 0
i83 Lake- 0 0 0 0
1:34 S p rin g FE 5 5 01JIJ1III 0
196 Hamin 0 0 0 0
202 Patterson - 0 0 0 0
207 White River RE 5 30 5 5 1

Other Azfected Subunits

56 Lpper Rieese River FIT 0 0 1, 0 0 _T'

154 Newark RT 0 0 0 0
176 Ruby ST 0 0 0 0
178B Butte-South ST 0 0 0 0
179 Steptue SE 0 0 0 0
187 Gusnut, ST 0 0 0 0
205 Meadow Wash RE 0 5 0 5
209 Pahranagat FE 2 0 i0 5 d,,,
.22 Virgin River FE 0 0 ( ._ 0

Overall DDA Impact 5 5 [ El'- 2 1

3933-2
'There are no known protected aquatic species that would be affected as a result of M-X

deployment in Texas/New Mexico.

----- No impact. (No protected aquatic species for abundance index.)

J{ j Low impact. (Low resource for abundance index.)

EModerate impact. (Moderate resource for abundance incex.)

High impact. (High resource for abundance index.)

'Protection status. FE - Federal Endangered; FT - Federal Threatened; SE - State Endangered;
ST - State Threatened, RE = Recommended Endangered, RT - Recommended Threatened.

'Construction activity, altered rainwater runoff patterns, addition of pollutants.

*Conceptual location of Area Support Center (ASC),
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Wilderness-- Proposed Action

WILDERNESS

INTRODUCTION ('p.3. 1.10.1)

Impact analysis was performed in three steps: (1) a description of project
effects on potential wilderness (i.e., wilderness study areas on WSAs), (2) an
assessment of the impact to WSAs, and (3) a determination of impact significance.
M-X effects on WSAs were estimated by combining baseline information with
project information. These effects would result primarily from general construction
activities and recreation of project-related or induced population growth.

Hydrologic subunits were ranked on a scale of high to low potential for impact
according to (1) the potential noise and visual effects resulting from construction
activities, and (2) potential for increased visitation as measured by proximity to
existing paved roads.

Project-related wilderness users are anticipated primarily to originate from
OB population centers. A population- related indirect effect index from OB impact
analysis was developed using linear distance from the population center and the
attractiveness of a particular site. The population of each operating base produces
a human-related, indirect use effect on each wilderness which decays in a Gaussian
exponential fashion similar to a gravity model, as the distance from the base
increases. The model produces an index of effects which can be used for ordinal
ranking of the different potential base sites and, when the areas under the normal
curves for two bases of an alternative are added, for ranking of the different
potential base sites and, when the areas under the normal curves for two bases of an
alternative are added, and for ranking the relative effects of each alternative. The
effect index is not a prediction of the actual level of impact on any one resource,
but rather an index to which a measured impact could be correlated. The impacts
are assumed to be normally distributed from the base with 2/3 of the effects of the
OB site be within a 35 mi radius, and 95 percent of the OB effects within 70 mi of
the operating base.

PROPOSED ACTION (4.3.1.10.2)

DDA Impacts

The primary sources of project-related DDA impacts to the wilderness
resource include (1) valley floor scarification by cluster and road networks and the
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Wilderness--Proposed Action

resultant alteration of scenic landscapes visible from montane vista points, (2)
enhanced noise levels and changes in air quality during construction activites, and
(3) increased access to formerly remote areas, and (4) increased number of people
both during construction and operation. (Figure 4.3.1.10-1 illustrates the relation-
ship between wilderness and the project). Short-term effects of M-X deployment on
wilderness would include those associated with the construction activities--changes
in noise and air quality levels.

In those WSAs near project features, wilderness qualities of naturalness and
solitude will be degraded. In an open valley, construction traffic and road sounds
could be heard up to six miles away. While siting clusters and road networks
adjacent to prospective wilderness increases access to, and hence opportunities for,
enjoyment of wilderness, it would also reduce the unimpaired primitive/natural
qualities associated with wildlands. Once construction is completed, the presence of
protective structures, DTN, and cluster road networks will permanently alter some
scenic vistas from nearby potential wilderness areas.

Population-related effects on the quality of the wilderness experience will be
proportional to user density. In the short-term these will be primarily a function of
population centers associated with construction residence areas, while in the
long-term such effects will be those assocated with OBs. Effects levels would also
be related to the ability and propensity of each population group to use wilderness
resources. Construction personnel, particularly those on large projects like M-X
tend to work extended overtime and thus to have relatively less free time for
recreation. Operations personnel and people and dependents moving to the area due
to increased economic activity have relatively more free time. Thus while more
people may be present during construction, impacts on recreation areas including
wilderness areas are expected to be greater during operation. The effects related to
operating bases (discussed below) are also of more importance because of their
permanence.

An estimate of the potential "short-term" population-related effects are most
likely in 12 of the 41 hydrologic subunits: Pine, Sevier Desert, Wah Wah, Big
Smoky-Tonopah Flat, Kobeh, Stone Cabin, Antelope, Penoyer, Coal, Butte, Spring
and Hamlin (Table 4.3.1.10-1). The analysis for "short-term" people-related effects
is only a first approximation and presumed use is primarily in wilderness adjacent to
the hydrologic subunit under consideration. The analysis does not take site
attractiveness into account.

M-X construction in eight of the 41 hydrologic sUL' ts ild be expected to
produce significant but short-term visual and noise impa'-.. A . ent WSAs (Table
4.3.1.10-1). Audible evidence of project action will affect roughly two-thirds of the
total potential wilderness in the Great Basin study area. It is estimated that M-X
construction in those hydrologic subunits with several wilderness areas will result in
a greater potential for impact on the overall wilderness quality of the area than in
those with only one wilderness. Snake, White, Hot Creek, Garden, Cave, Lake,
White River and Railroad are particularly critical, since all have more than 55,000
acres of potential wilderness within 6 mi of a project element.

Implementation of other projects such as the Anaconda Moly Mine near
Tonopah, White Pine Power Project (WPPP), Pine Grove Moly project in Pine Valley,
Allen Warner project in Dry Lake Valley, Alunite Mine in Wah Wah Valley, and the
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Table 4.3.1.10-1. Potential impact to wilderness in
Nevada/Utah DDA for the Proposed
Action and Alternatives 1-6.

APPROX I ::ATE
ACRES OF SHORT-TERM IMPACTS'

HYDROLOGIC SUBUNIT WILDERNESS I S' LONG-TERM

WITHINTES EPL VISUAL VISUAL
NO. WITHIN THE PEOPLE AND NOISE IMPACTS'

SUBUNIT RELATED RELATED

Subunits with M-X Clusters and DTN

4 Snake 104,000 rr", ['

5 Pine 12 000 ,9

6 White 122, f,100 :7 7, 7
7 Fish Springs 48,000 "
8 Dugway
9 Government Creek -
46 Sevier Desert 34,000
46A Sevier Desert & Dry Lake' 52.000
54 Wan Wan 26,000 f.
137A Big Smoky-Tonopah Flat 10,000 .. '.
139 Koben 3,000
140A Monitor-Northern -
140B Moni or-Southern -
141 Ralston _

142 Alkali Spring -
148 Cactus Flat 11.000 ,
149 Stone Cabin' 31,000 '7 777E7,
151 Anteloqe 2,000 '
154 Newark -
155A Little Smoky-Northern 61,000 :1
155C Little Smoky-Southern
156 Hot Creek 147,000 7_'3...

1 70 Penoyer 20,000 ' 'J '"
171 Coal 24,000 , "

172 Garden 91,000 I
173A Railroad-Southern 80,000
173B Railroad-Northern 212,000
174 Jakes
175 Long
178B Butte-South 9 000
179 Steptoe 29:000
ISO Cave 75 ,000
181 Dry Lake

3  
,

182 Delamar 23,000 lill i lf 1 1M!111 1
183 Lake 72,000 1 1
184 Spring 8 000 _ I
196 Haml in 9,000,

202 Patterson 40 000
207 White River 77:000
2 Pahroc 45,000
209 Pahranagat 142,000

Overall DDA Impact EEnE [[imi fTfr fT]

3844-1

- '(No impact.)
2
(Less than 5,000 acres of wilderne.- within 6 mi of M-X systerim

--- 'P(More than 30 acres of wilderness available pear potential user
during peak year of construction.)

'(Value not used.)

,, P,.; '7'More than 10 but less thin 30 acres of "hildernes., ,iailable
per potential user during peak year of oonstruct.on.

'(5,000 to 55.000 acres oI a,] iernes ,%i,.,n 3 mi t M-X svsteni.

i , ~ '(Less than 10 acres of wldern,<s availaole per rotontai u.er
iuring pek year )f 2onstructiun.l

-More than 55 O0 icres ); .ki.ierns tn ari,,, 3 '6i i t-'( ',.;ten

3.-n, tuai v ,at o,,n lf ;re.i SUi)r rt .,nt, .5.,
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Wilderness--Proposed Action

Intermountain Power Project ([PP) near Delta would cause additional land distur-
bance and population growth. Construction activites for most of these projects
would be small compared to that for M-X, and the cumulative effects are expected
to be small. IPP is the exception where population increases would be similar to
that of M-X during construction of both projects.

The overall consequence of project effects would be a reduction in the
wilderness character of the Great Basin. These impacts would be unavoidable if
M-X is deployed in the region. Under current law, these direct impacts would not
be allowed. All wilderness areas under review are legally protected from such
encroachments (Federal Land Policy and Management Act, 1976). An act of
Congress would be required in order to construct any program features within
wilderness areas.

Mitigation measures to reduce or compensate for significant adverse impacts
are limited but include:

o Tier 2 siting decisions to avoid WSAs by a mile or more.

o Air Force cooperation with appropriate managing agency (BLM, USFS,
USFWS) in develpment of mitigation.

Coyote Spring Valley OB Impacts

As currently planned, three elements of the proposed Coyote Spring OB would
directly impact po-tions of three designated wilderness study areas (WSAs). Figure
4.3.1.10-2 shows the intersection of the conceptual base with these areas. Conflicts
with the DTN segment leading to Delamar Valley, and a secondary potential 4ocation
for onbase housing would occur w h these sitings. Approximately 10 mi of the
Delamar Mountain WSA and 22 mi of the Fish and Wildlife WSA are within the
proposed OB suitability area. Contiguous with the present suitability area
configuration are the southern portion of the Meadow Valley Mountains and the
northern portion of the Arrow Canyon Range. The DTN segment would also have
the potential to impact parts of WSA #N5-050-OIR-16, an unnamed WSA. As a
result of base operations, WSA #/NV-050-0215 and 0216 would be expected to
experience an indeterminable amount of degradation in wilderness quality. Most of
the loss would result from increased noise and visual impacts associated with more
urban land uses.

Siting of the OBTS poses a potential impact to the wilderness area adjoining
the proposed OB. The OBTS must be located on geotechnically suitable area
between the primary OB and the first clusters in the DDA, probably along the DTN
leading toward Delamar Valley.

The movement of base features within the area delineated for the potential
base could modify impacts to the wilderness areas noted. However, the consequence
of project effects on the WSAs could be permanent wilderness loss. This loss
represents an irreversible and irretrievable commitment of resources, not replace-
able through mitigation measures. The effects of construction activities are
unavoidable if the present plan for the Coyote Spring OB is implemented.

An influx of permanent residents to the Coyote Spring area is anticipated with
project implementation. The effects of this large human population growth will be
largely unavoidable and will vary with the socioeconomic and demographic
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Wilderness--Alternatives 1, 2

characteristics of the in-migrants. Based on extrapolation from a recreation
preference survey of construction and military personnel at SAC air base at
Mountain Home, Idaho (Haagen, 1980), wilderness resources in the area could
receive up to 1,600 additional visitors. If predicted use appears to impair the
wilderness quality of an area, management effort to regulate visitor use could be
undertaken. The precise extent to which increased use will impact a particular
wilderness is difficult to determine.

Table 4.3.1.10-2 summarizes wilderness abundance and level of population-
related effects on a hydrologic subunit basis with Coyote Spring as Operating Base I
for the Proposed Action. Subunits with a high potential impact include Pahrangat
Delamar, and Beryl Enterprise. Sixteen additional subunits would be particularly
attractive for wilderness visitation. Areas outside the DDA anticipated to receive
increased visitation by merit of their popular wilderness areas include the southern
portion of Beryl-Enterprise for Pine Valley Mountain, and the Colorado River
drainage for Zion National Park, Cedar Breaks and Bryce Canyon National Monu-
ments as well as RARE 11 wilderness recommendation Ashdown Gorge.

There are no wilderness areas in the immediate vicinity of the Milford OB site.
The closest wilderness study area is the recommended Wah Wah Mountains WSA
approximately 30 mi north-northwest of the site. Effects on wilderness resources
from anticipated population growth will be unavoidable so long as a base is sited in
this area. Vicinity wilderness areas could receive up to 1,300 additional visitors.
Hydrologic subunits with high potential impact levels include: Snake, Pine, White,
Wah Wah, Cave, Lake, and Hamlin (Table 4.3.1.10-2). Additional hydrologic subunits
outside the DDA anticipated to receive increased numbers of visitation from
M-X-related personnel are the same as those for Coyote Spring.

ALTERNATIVE 1 (4.3.1.10-3)

The DDA, first OB, and associated impacts would be the same as for the
Proposed Action. The second OB would be located at Beryl, Utah. The closest
wilderness is the RARE 11 recommended Pine Valley Mountain region approximately
25 mi south-southeast of the base site.

Impacts of an OB in this area would stem from the indirect effects of the
movements and recreational activities of an estimated 12,800 additional permanent
residents in the Beryl region. The key hydrologic subunits most likely to experience
increased wilderness visitation include the Snake, Cave, Lake, Hamlin and Patter-
son. Table 4.3.1.10-2 summarizes wilderness abundance and level of population
related impacts.

ALTERNATIVE 2 (4.3.1.10-4)

The DDA, first OB, and associated impacts would be the same as for the
Proposed Action. The second OB would be located near Delta, Utah. There are no
wilderness areas intersecting the OB suitability zone. The nearest WSA is the
recommended Swasey Mountains, approximately 10 mi northwest of the OB site.
Additional areas nearby include designated Howell and Notch Peak WSAs located 10
and 16 mi, respectively, to the west of the proposed site.

An estimated 13,700 permanent residents in the Delta area would be expected.
Increased wilderness use and associated impacts particularly in nearby popular

4-242



Table 4.3.1.10-2. Potential population-related impacts to
wilderness around operating bases for the
Proposed Action and Alternatives 1-8.
(age 1 of 2)1 APROXIATE LONG-TERM POPULATION-RELATED

APPRXIIATEPOTENTIAL IIRPACT
1

HYDROLOGIC SUBUNIT ACRES OF k
OR COUNTY WILDERNESS COYOTE SPRING

WITHIN THE BERYL, UTAH VALLEY jDELTA, UTAH

NO. NAME (ALT. 1,3,4) (P.A. & ALT. (ALT. 2)
1.2,4,6,8)

Subunits or Counties within OB Suitability Area

46 Sevier Desert 34,000
46A Sevier Desert-Dry Lake"'~ 52,000
so Milford-
52 Lund District
53 Beryl-Enterprise 2,000
179 Steptoe 29,000
210 Coyote Springs 433,000
219 Muddy River Springs 88,000

Curry County, NM I -

Hartley County, TVS

Other Affected Subunits or Counties

4 Snake14,0
5 Pine 1.0
6 White1200
7 Fish Springs 4:0
8 Dugway
9 Government Creek -
46 Sevier Desert 3 0
46A Sevier Desert-Dry Lakie',' 52.000 H li mRl i'
50 Milford'
52 Lund District se abv
53 Beryl-Enterprise 2,000 se aoe
54 Wah Wanh600 

6 e v

137A Big Smoky-Tonopah Fiat 10,000 eaII]H1M11iIN1,
139 Kobeh3,0
i40A Mon itor-Northern -
140B Monitor-Southern -
141 Ralston
142 Alkali Spring
148 Cactus Flat 1.0

149 Stone Cabin
2  

31 000
151 Antelovie200
154 Newark j
155A L ittl e Smoky-Northern 61.000
155C Little Smoky-Southern see North
156 not Creek 17O:
170 Penoyer
171 Coal,00
172 Garden 9,0173A hailroad-Southern 

80,000
173B Railroad-Northern 242,000
174 Jakes 

2

175 Long
178 But te9 00 1 11IL
179 Steptoe290
180 Cave 7:00M U11HII
181 Dry Lake

2
,

182 Delamar 2,0
183 Lake 7,0
184 Spring 00
196 Hamlin 00
202 Patterson 4,0
207 White River 7,0
208 pahroc 4,0
209 Pahranagat14 00
210 Coyote Springs4300
2i9 Muddy River Springs 1 88 ,000 see 11 ov

Chaves County, NM and Mecalero

Overall Impact for 0RMIT

No potential impact. 'A populat ion-related indirect effect index for
08 impact analysis was developed using linear

Low potential impact. dis8tance from the puoulation center and attrac-
L= tiveness of a pa:rticular alldern 'as s ite. ASModerate potential Impact. dt aie dIscuso (i he methodology i s

contaied din sf it,

High potent ial impact. cnaedi T i

'Conceptual location of Art-s Support ('enters (AS~s) for Proptised Actin and Alternatives i-6.

'Coniceptual locat ion of Area Support Centers ( ASCs) fot Alternat iie 7

'(',n plus] cat ionn of Area Si ppc ri ('eters 4 ASis) 1-- Alivrmoit itv 8
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Table 4.3.1.10-2. Potential population-related impacts to
wilderness around operating bases for the
Proposed Action and Alternatives 1-8.
(page 2 of 2)

HYDROLOGIC SUBUNIT ACRES OF LONG-TERM POPULATION-RELATED POTENTIAL IMPACT'

OH COUNTY WILDERNESSO W'ITHIN THFELY, NEVADA MILFORD. UTAH CLVI. DALAT

SUBUNIT OB Oh (P.A & NE, MEXICO TEXAS

NO NAME (ALT. 3,5) ALTL 3.5,6 OR (ALT 7.8) jOR (ALT 7

Subunits or Counties within OB Suitability Area

46 Sevier Desert 34,000
46A Sevier Desert-Dry Lake'" 52.000
50 Illltord' -
52 Lund District -
53 Beryl-Enterprise 2,000
179 steptoe 29.000
210 Coyote Springs 433.000
219 Muddy River Springs 88,000

Curry County, NM
Hartley County, TX' __

Other Aflected Subunits or Counties

4 Snake 104,000 Ema
5 Pine 12 0 00
6 White 122 000
7 Fish Springs 48.000
8 Dugwai -
9 Government Creek
46 Sevier Desert 34.000
46A Sevier Desert-Dry Lake'." 52.000
50 Milford'
52 Lund District
53 Beryl-Enterprise 2.000
54 Wah Wan 26,000 1 ib''i,' 1''
137A Big Smoky-Tonopah Flat 10.000 1110:110' 1111111.
139 Kobeh 3,000 !1111111FTIIT
140A |loniLu r-Northern -
140B Monitor-Southern
141 Ralston -
142 Alkali Spring
148 Cactus Flat 11.000
149 Stone Cabin' 31 0 0t
151 Anteloie 2.000 iil liiH .. .
154 Newark"
155A Little Smoky-Northern 61.000
155C Little Smoky-Southern see North I.I.I.I.,,I
156 Not Creek 147.000 "1
170 Penoyer 20,000
171 Coal 24,000
172 Garden 91.000
173A Railroad-Southern 80,000
173B Railroad-Northern 242.000
174 Jakes" -
175 Long
178 Butte-South 9,000
179 Steptoe 29.000
180 Cave 75.000
181 Dry Lake'.'
182 Delamar 23,000
183 Lake 72,000
184 Spring 8,000
196 Hamlin 9,000
202 Patterson 40,000
207 White River 77,000
208 Pahroc 45:000
209 Pahranagat 142,000
210 Coyote Springs 433,000
219 Muddy River Springs 88,000

Salt Creek
Chaves County. NM and ,'Iecalero E ,,

Sands
overa 1 1 rmpact for OB E=, ". : '7 f__!

3849,-1:

No potential impact. 'A populat ion-related indiret ef fe(t index for
OB impa('t anali %:ts d,\e l,, ed using linear

Low potential Impact distance 4 rom the tpopulat in -entr and aItra -
tIveness of a parti(ular * i ldiire sy site. A

Moderate potential impact, detailed discussion of t,' methodlogy is
contained in FTR 30~flilgh potentil impact .

'Conceptual ice at ion of Area Support Cnters (ASCs) for Prolsd A,'t ii and Il tetnal ives I-C6
C'ontptul 1-i cIt alon of Area Support (enters (ASCs) for Altrnativ, 7

'('one( ptu.-t I a ion of Ara Sutl'pc rt (,'ni'rs A ('s) i r Alt erlat l1- H
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Wilderness--Alternatives 3, 4, 5, 6

wilderness areas will be largely unavoidable. Hydrologic subunits receiving
increased wilderness use would include Snake, White, Fish Springs, and Sevier Desert
and Sevier Desert/Dry Lake. Table 4.3.1.10-2 summarizes wilderness abundance and
level of population-related impacts.

ALTERNATIVE 3 (4.3.1.10.5)

The DDA and associated impacts would be the same as for the proposed
action. Using Beryl as the first OB location for Alternative 3 would result in an
increase of 16,900 long-term residents in the area, approximately 30 percent more
than for Alternative I with Beryl as a second OB. Although these figures differ,
there would be no substantial change in the potential population-related effects of
an OB location at Beryl.

The second OB would be located near Ely. There are no potential wilderness
areas within the OB suitability zone. The nearest wilderness areas are the
designated WSAs, South Egan Range and Mt. Grafton WSAs located 18 and 20 mi
south-southwest and south, respectively. Impacts to wilderness would stem from the
recreational activities of an estimated 14,000 additional permanent residents in the
region. High impacts are predicted for Snake, White, Hot Creek, Railroad northern,
Steptoe, Cave, Lake, Hamlin, and White River. Table 4.3.1.10-2 summarizes
wilderness abundance and level of population-related impacts.

ALTERNATIVE 4 (4.3.1.10.6)

The DDA and associated impacts would be the same as for the Proposed
Action. Impacts for the first OB at Beryl are the same as those for Alternative 3.

Impacts for the proposed OB location at Coyote Spring are discussed under the
Proposed Action. Use of the Coyote Spring site for a second base would reduce the
growth of permanent residents by about 24 percent. This would have the potential
to reduce the indirect population-related effects of an OB location in this region.
Table 4.3.1.10-2 summarizes wilderness abundance and level of population-related
impacts.

ALTERNATIVE 5 (4.3.1.10.7)

The DDA and associated impacts would be the same as for the Proposed
Action. Impacts for the proposed OB location at Milford are discussed under the
Proposed Action. Using Milford as the first OB would result in about 30 percent
more permanent residents over that projected for Milford as a second OB but no
substantial changes in effects on wilderness areas (Table 4.3.1.10-2). Impacts for
the proposed Ely OB are the same as for Alternative 3.

ALTERNATIVE 6 (4.3.1.10.8)

The DDA and associated impacts would be the same as for the proposed
action. Impacts for a first OB at Milford and a second OB at Coyote Spring are the
same as those for Alternatives 5 and 4, respectively. Table 4.3.1.10-2 summarizes
wilderness abundance and level of population-related impacts for Alternative 6.
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ALTERATIV 7 (43.1.0.9)Wil 
dern ess--Altern atives 7, 8

DDA Impacts

There are three wilderness areas in the Texas/New Mexico study region, Salt
Creek Wilderness Area, and the Sabinosa and Mescalero Sands Desiganted Wilderness
Study Areas. Of these, the first two are located well outside the DDA, and thus will
not be impacted by project-related activity. However, Mescalero Sands, in southern
Chaves County, New Mexico, is surrounded by clusters.

Construction impacts would be comparable to those discussed f or the Proposed
Action, except the low physical relief of the Texas/New Mexico area would limit
visual impacts from construction activities to a minimal distance inside the WSA.
Construction noise impacts could still be significant. Table 4.3.1.10-3 summarizes
potential impacts to wilderness for Alternative 7.

08 Impacts

The first OB site at Clovis is over 200 mi by road from Mescalero Sands, and
no significant direct or indirect effects are expected. The second OB located near
Dalhart would be even further away and no significant impacts would be anticipated.

ALTERNATIVE 8 (4.3.1.10.10)

Figures 4.3.1.10-3 and 4.3.1.10-4 show the relationship of wilderness to
project elements for the Nevada/Utah and Texas/New Mexico portions, respectively,
of the split basing alternative. Deploying half the project in Nevada/Utah would
reduce by about 40 percent the number of hydrologic subunits containing project
elements and having high potential for impact to wilderness (Table 4.3.2.9.1-4). In
Texas/New Mexico, the overall project area is also reduced by about half, but the
proximity to wilderness is the same as full basing.

Split basing would differ from the Proposed Action and Alternative 7 in terms
of visual aesthetics, noise levels, air quality, and in population growth. The
potential for combined effects of M-X and other projects planned for the Nevada/
Utah study area would be reduced since the Anaconda Molybdenum project and most
of the potential site for the White Pine Power Project would be outside the
deployment area. Interactions with Alunite, Pine Grove Molybdenum, IPP and Allen
Warner could still occur. No significant projects are known to be planned for the
Texas/New Mexico area.

Table 4.3.1.10-4 summarizes the estimated DDA impact on the wilderness
resource for each hydrologic subunit in which project elements would be displayed
for split basing. In Nevada and Utah, significant impacts to wilderness are predicted
for 5 of the 22 hydrologic subunits containing project elements (rather than 41
hydrologic subunits with project elements under the Proposed Action). Long-term
effects are the same as those for Proposed Action. In Texas and New Mexico, both
direct and indirect effects for this alternative would be the same as those described
for Alternative 7 and are not significant except for impacts at Mescalero Sands WSA
mentioned above.

Mitigation measures that would reduce significant impacts resulting from
project implementation are the same as those listed for the Proposed Action and
Alternative 7.
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Table 4.3.1.10-3. Potential impact to wilder-
ness in Texas/New Mexico
around operating bases for
Alternative 7.

WILDERNESS SHORT-TERM LONG-TERM
COUNTY AREA IMPACTS

1  
IMPACTS'

Counties with OB Suitability Area

Bailey, TX -
Castro, TX -
Cochran, TX -
Dallam, TX -
Deaf Smith, TX

2  
-

Hartley, TX
2  

-

Hockley, TX - _ _[

Lamb, TX -
Oldhain, TX - _ _

Parmer, TX - -4_

Randall, TX -
Sherman, TX - _

Swisher, TX Salt Cr-ee 2,
Chaves, NM and Mescalero

DeBaca, NM -

Guadalupe, NM -
Harding, NM -

Lea, NM -
Quay, NM -
Roosevelt, NM

2  
- _ _

Union, NM - L

Overall Impact I Z- 1

3850-2

N

, No potential impact.

[ ___ Low potential impact.

ij i Moderate potential impact.

High potential impact.
2
Conceptual location of Area Support Centers (ASCs).
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Table 4.3.1.10-4. Potential impact to wilderness in
Nevada/Utah and Texas/New Mexico
DDAs for Alternative 8.

A PhOXIMATE SHORT-'IERM 1MPACTS'HYDROLOGIC SUBUNIT ACRES OF LONG-TERMOR COUNTY WILDERNESS V1ISUAL VISUAL
N.IWITHIN THE PEOPLE AND NOISE IMPACTS'

N.NAME SUBUNIT RELATED RELATED

Subunits or Counties with M-X Clusters and DTN

4 Snake 104,000 rh~' fl , I
5 Pine 12,000 ,"~'"
8 White 122,000
7 Fish Springs 48,000
46 Sevier Desert 34,000 1ii1!111
46A Sevier Desert & Dry Lak&i 52 ,000
54 Wah Wah 26 000 : lfli
155 Little Smoky 10,000 "il
156 Hot Creek 147,000
170 Penover 20,000 ,
171 Coal 24,000 f
172 Garden Elloco0
173A Railroad-Southern 80,000
173B Railroad-Northern 242,000
I80 Cave 75,000
181 Dry Lake' -
182 Delamar 2.0
183 Lake 72,000T
184 Spring 8,000 1'
196 Hamlin 9,000 6.
202 Patterson 40,000
207 White River 77,000 -#

Bailey, TX - '

Cochran, TX -
Dali am, TX - I
Deaf Smith, TX - i.----~ , ~ H---
1Hart~ey. TXV -
Hockley, TX -
Lamb, TX -
0Oldham. TX -
Parmer. TX

Salt Creek

Chaves, NM eiclderes&Lu.o

Sands
Curry. NM
DeBaca, NM--
Guadalupe. NM
Harding, NM ,-

Le.. NM
QuaN NM - -
Roosevelt, NM-
Union, NM- - - - ______

Other Affected Subunits

208 Pahrcoc 45,000 T2T
209 Pahranagat 142,000 EL '_____

OverallImpact Nvvada/Utah F FOvvrallImpact Texas/New Mexico I
3S5 1-2

L - (Less than 5,000 acres of wilderness within 6 nmi of M-X systeivn

I (More than 30 acres of wilderness available per, potential user
L LiL during peak year of construction.j

2(Value not used.)

r~ vrr '(More than 1t' but less than 30 acres of wilderness aailable ptr
LlaHJL ii potential user during peak year of construction.)

'(5,000 to 55,000 acres of wilderness withi~n C mri of M-X system,.
(Less than 10 acres of wildurnews av.ailat,le per potential user
during peak year of Construction.)

(More than 55,000 acres of wi Idurness wit hin, 6 mi ot WI-X syste.*I.
'Loncep! ual locat ion rof Art-i* Sippri Centecr . (AS(-)
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