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FOREWORD

This report was prepared for the Department of the Air Force,
Ballistic Missile Office (BMO), in compliance with Contract No.
F04704-80-C-0006, Task 4.5. The report, in three volumes,
describes and evaluates procedures for shelter layouts and
field studies consisting of land and environmental surveys and
geotechnical inspections of sites and some road corridors in the
I0C valleys.

Volume I presents an overview of the program, evaluates the
procedures and summarizes the findings in Dry Lake Valley,
Nevada, and Pine and Wah Wah valleys, Utah. Volume II describes
the biological resources of the area and is divided into Part
I-Dry Lake Valley and this volume, Part II-Pine and Wah Wah
valleys. Volume III describes the cultural resources and is
similarly divided.

Changes to the baseline criteria and requirements made during
the field surveys include:

o Deletion of the Remote Surveillance Sites (RSSs) as of 12
March 1981;

©0 Major rerouting of the Designated Transportation Network
(DTN) in northern Wah Wah Valley; and

o0 Modification of the road pattern from straight-line to
direct-connect.

No shelter relocations or reorientations were made as a result
of the baseline change from straight-line cluster roads to
direct-connect roads. Recent layout studies indicate that
shelter sites investigated for the study can be used for the
direct connect concept, however, the orientation of some shel-
ters could be improved if new direct connect layouts were
performed. It is expected that most or all of the CMF sites
will have to be relocated for the direct-connect concept.

Additional studies are planned as part of the IOC program.
These include:

o0 Consultations with Utah and Nevada State Historic Preserva-
tion Offices (SHPO) to evaluate significance of sites in the
I0C valleys and their potential for inclusion in the National
Register of Historic Places;

o determination of project effects on significant cultural
resources;

o development of possible cultural resource mitigation mea-
sures; and
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O Native American consultations.
) The results of these additional tasks will be incorporated in ;
revisions of Volume III of this report and in a supplemental :
4 report which will be complete during FY 82.
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1.0 INTRODUCTION

1.1 BACKGROUND

In April and May of 1980, the AFRCE proposed to initiate field
studies in selected Nevada and Utah valleys for the purposes of
testing cluster layout procedures and determining potential
field problems in actual shelter siiing. Dry Lake, Nevada, was
selected because it was large enough to support 10 clusters and
was relatively close to the proposed Operational Base (OB) site
in Coyote Spring Valley. Pine and Wah Wah valleys, Utah, were
selected because they were the closest valleys to proposed OB
sites near the towns of Beryl and Milford and, together, could

support 10 clusters (Figure 1-1).

According to present Air Force plans, there is to be an Initial
Operational Capability (IOC) of 10 clusters by mid-1986. There
is a high likelihood that shelter construction would start
either in Dry Lake Valley, Nevada, or Pine and Wah Wah valleys,
Utah, to meet the IOC schedule. For this reason, the present

program is referred to as field surveys, IOC valleys.

The intent of the IOC field surveys program was to support
the development of the siting methodology and the land with-
drawal application being submitted to Congress by the U.S.
Air Force. The land withdrawal package must include a legal
description of federal lands to be withdrawn for MX. The
field program for the IOC valleys was developed after consulta-
tions with AFRCE-MX and Utah and Nevada state offices of the

Bureau of Land Management (BLM).
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1.2 OBJECTIVES

The primary objectives of the IOC field surveys were to:

o Identify problems associated with siting criteria or layout
- procedures by actually locating Horizontal Shelter Sites
- {HSSs), Cluster Maintensice Pacilities (CMFs) and Remote
4 Surveillance Sites (RSSs) in the field;

Assess environmental and geotechnical conditions at the shel-
ter, CMF, and RSS sites and along a few road corridors and
determine what changes are needed to minimize impacts;

Develop a methodology for performing field surveys in the
Designated Deployment Area (DDA); and

Provide legal descriptions of surveyed sites for the land
withdrawal application.

The elements of the program are as follows:

| o Complete shelter layouts for Dry Lake, Pine, and Wah Wah
valleys at a scale of 1:62,500 showing all shelter, CMF, and
RSS sites (Figures 1-2, 1-3 and 1-4).

©¢ Submit layouts to BMO/AFRCE for review, Modify the layouts,
if needed, in accordance with review comments.

0 Transfer the layout to 1:9600 scale topographic maps. Adjust
site locations, if necessary, to avoid drainages and other
features that can be identified on the drawings at this
scale.

Determine the state plane coordinates and bearings of all
structures. In Dry Lake Valley, determine the coordinates of
points of intersection of the Designated Transportation Net-
work (DTN) and Cluster 2 roads. Provide the land surveyors
with these data.

Perform field surveys to locate and monument each site and
stake the centerline of the DTN and Cluster 2 roads in Dry
Lake Valley.

f. | 0 Perform geotechnical inspection of sites to determine if they

‘ are located in suitable area and to evaluate site-specific
geotechnical and terrain conditions. Based on evaluations,
recommend which sites should be relocated.

e

RO

0 Inventory cultural resources including prehistoric and
historical artifacts and sites and determine which resources
may be adversely affected by project construction. Based on
consultation with Bureau of Land Management archeologists,

.
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make recommendations to mitigate adverse effects on resources
eligible for the National Register of Historic Places or
? considered significant for other reasons.

s o Perform biological field surveys to determine the location of

i sensitive, threatened, and endangered plant and wildlife

‘ species that may be adversely affected by project construc-

tion, Recommend mitigative measures, when possible, based

upon consultation with personnel from state and federal
agencies.,

0 Submit recommendations to BMO/AFRCE for field and office
review. After final decisions have been made regarding the
number of sites to be relocated, layouts are revised, new
coordinates are generated, sites are resurveyed, and monu-
mented, and environmental surveys are completed.

o Prepare legal descriptions of the land at each site that will
be withdrawn from public use.

1 o Prepare an environmental report and general report of the

| program.

|

i The layouts for Dry Lake, Pine, and Wah Wah valleys, at a scale

of 1:9600, were completed 8 September 1980, 25 November 1980,

and 8 January 1981, respectively. Locating existing survey

controls and establishing a control grid over Dry Lake Valley
: began on 28 August 1980; surveying and monumenting shelter sites

Ff began shortly thereafter. The cultural resources and biological

field surveys and geotechnical inspections began 29 September

1980 in Dry Lake Valley and were completed for all valleys on 15

Rhkn o aa¥ain

March 1981, An effort was made to complete as much field work
as possible by December 1980 knowing there would be delays in

the winter months because of weather conditions. A completed

R

schedule is shown in Figure 1-5,

¥

1.3 REPORT ORGANIZATION

This report presents a description of the data and techniques

used to derive shelter layouts. Valley specific information

_!‘r
i
¢
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TASK DESCRIPTION

DRY LAKE VALLEY

LAYOUT COMPLETED (1:9600 SCALE)
SURVEYING AND MONUMENTING
ENVIRONMENTAL INSPECTIONS
GEOTECHNICAL INSPECTIONS
ENVIRONMENTAL FIELD SURVEYS—RESITINGS
DETAIL OF CLUSTER 2 {SURVEYING)

PINE VALLEY

LAYOUT COMPLETED (1:9600 SCALE)
SURVEYING AND MONUMENTING
ENVIRONMENTAL FIELD SURVEYS
GEOTECHNICAL INSPECTIONS
ENVIRONMENTAL FIELD SURVEYS—RESITINGS

WAH WAH VALLEY

LAYOUT COMPLETED (1:9600 SCALE)
SURVEYING AND MONUMENTING
ENVIRONMENTAL FJELD SURVEYS
GEOTECHNICAL INSPECTIONS
ENVIRONMENTAL FIELD SURVEYS—RESITINGS

COMPLETE RESITINGS (CHANGES TO LAYOUT AFTER FIELD SURVEYS)

DRAFT REPORT TO U.S. AIR FORCE
FINAL REPORT
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SEPT
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and results of the field surveys for the three IOC valleys are
summarized. An evaluation of the methods and techniques forms

the basis for recommended program and method changes.

The report consists of three volumes. Volumes II and III
contain two parts which are bound separately. The contents of
each volume are as follows:

Volume I ~ Program Overview and Methodology;

Volume II, Part I - Biological Resources, Dry Lake Valley,
Nevada:;

Volume II, Part II =~ Biological Resources, Pine and Wah Wah
valleys, Utah;

Volume III, Part I -~ Cultural Resources, Dry Lake Valley,
Nevada; and

Volume III, Part II - Cultural Resources, Pine and Wah Wah
valleys, Utah.

This volume (Volume II, Part II) presents the methodology and
results of biological resources surveys of 10 CMFs, 8 RSSs,
230 HSSs, and 48 resitings in the Pine Valley/Wah Wah Valley
Study Area (Figure 1-6). Background research and field survey
methods are given in Section 2.0; a review of existing data and
field survey results for Pine and Wah Wah valleys are given in
Sections 3.0 and 4.0, respectively. Section 5.0 discusses
impacts and mitigations, and Section 6.0 contains conclusions
and an evaluation of procedures. Section 7.0 contains the
bibliography. Appendices contain federal and state threatened
and endangered species listings, listings of animals expected in
Pine and Wah Wah valleys, transect results for both valleys,
examples of biological forms, location descriptions of the
survey areas, BLM memorandum 80-722, a list of contacts, a list

of preparers, and vegetative maps.
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2.0 BIOLOGICAL RESOURCES METHODOLOGY

2.1 BACKGROUND RESEARCH METHODS

Information concerning biological resources in Pine and Wah Wah
valleys was obtained from federal and state agencies, local and
state organizations, private individuals, and a review of the
literature. Contacts included the Cedar City and Richfield
District BLM offices, the Utah State BLM office, the Utah
Division of Wildlife Resources, Utah Native Plant Society,
Brigham Young University, the U.S. Fish and Wildlife Service,
and individual professional researchers in the area. Locations
and distributions of threatened, endangered, or sensitive
plants, sensitive wildlife habitat, and ranges of sensitive or
protected wildlife species were researched and mapped to provide
background for the field crew during data collection. This
information was also used to compile a species list to simplify

data recording and compilation during field sessions.

Lists of threatened, endangered, or sensitive species and habi-
tats were requested from the BLM, Utah Division of Wildlife
Resources, and U.S. Fish and Wildlife Service. Listings were
also obtained from the Federal Register, the Utah Native Plant
Society, and other sources. There are significant differences
among these lists in terms of format and content. Ssome lists
are specific to protected game animals, otherg are limited to
threatened or endangered species, and still others cite "gensi-
tive" species, not legally protected by law but felt to be

important for various reasons. Many species were present on

§l
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several lists; some were on only one. This study emphasized
plant and wildlife species protected as threatened or endangered
53 species under federal law and wildlife species protected as game
; species under state law. These lists and their applications are

discussed further below.

2.1.17 Threatened, Endangered, and Sensitive Plant Species

7;4 The Endangered Species Act, P.L. 93-205, was enacted in December

1973 to provide a means for conserving threatened and endangered

species and their ecosystems. The Act includes the following
definitions:
Endangered Species -- Those species of plants in
i danger of extinction throughout all or a significant
portion of their range.
Threatened Species ~- Those species of plants that are
likely to become endangered within the foreseeable
future throughout all or a significant portion of
their range.
Plant species whose existence is threatened or endangered are
currently listed in the Federal Register (15 December 1980).
The purpose of the list is to advise interested agencies and
conservation groups of the species and associated habitats that
' are in need of special protection (Ayensu and De Filipps, 1978).
Because of their lengths, the current Federal Register lists

= - and guidelines concerning these lists are included in Appendix

A.

g Two lists from the 15 December 1980 Federal Register were

considered in this study: Taxa Currently Listed and Taxa

EaS
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Currently Under Review (or candidate species). The third list
== Taxa Currently Proposed -- includes no species within Nevada
or Utah and, thus, is not addressed further here. Taxa Cur-
rently Under Review were considered in this study because of the
possibility that they may eventually become listed and because
the Pederal Register states that they should be considered in
environmental planning. The U.S. Pish and Wildlife Service also
recommends that an informal Section 7 (Endangered Species Act of
1973) consultation be initiated whenever a candidate species

might be affected (Hohn, 1981; Gore, 1981).

The Utah Native Plant Society also maintains a current priority
list of plants they consider to be threatened, endangered, or

sensitive. This list is provided in Appendix B.

The Sikes Act of 1973 (16 U.S.C. 670h) requires that, in addi-
tion to the Federal Register listing, the BLM also honor state
laws and lists., The policy statement and management guidelines
of BLM concerning threatened and endangered plants reflect this
and are contained in Memorandum No. 80-~722 (Appendix G). It is
BLM policy to "protect, conserve and manage federally and
state-listed or candidate listings of sensitive, threatened or
endangered plants Ispecies]." The policy memo states:

The objective of all programs will include the means

to conserve officially listed plants, to promote

delisting, and/or to enhance or maintain the eco-

systems occupied by plants on Federal or official

State inventories. It is also policy to ensure that

the habitats of sensitive plants will be managed

and/or conserved to minimize or eliminate the need for
Federal or State listing in the future.

& Erter
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BLM Memorandum No. 80-722 (see Appendix G) contains management
guidelines which state that all candidate species for federal
threatened or endangered status should automatically be added to
appropriate BLM state 1lists. These guidelines further state
that:

Candidate species for Federal threatened and en-

dangered status and sensitive species must be accorded

full protection of the Endangered Species Act unless

it is determined by the State Director on a case-

by-case basis that information on the occurrence

of a plant species is adequate to allow a specific

action.
Threatened and endangered plants usually occupy niches in
locally unique, unusual, or isolated habitats that are ecologi-
cally and geographically restricted. These habitats include
rocky ridges, rocky outcrops or breaks, high elevations, lowland

valleys, limestone outcrops, and heavy, saline, and sandy soils

(Welsh et al., 1975; Harrison, 1980).

Prior to the field work, a number of threatened and endangered
species were known from the literature for both Pine and Wah Wah
valleys (Welsh and Neese, 1980)., These are discussed further in

Sections 3.0 and 4.0.

2.1.2 Threatened, Endangered, and Sensitive Wildlife Species

The federally listed threatened and endangered wildlife species
expected to occur in Utah and Nevada are shown on Table 2-1.

These species were of special concern during the study.

'él
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] State
_Species Expected Status
k! Brown or grizzly bear (Ucsus arctos
> hocribilis) UT, NV T
j
X Utah prairie dog (Cynomys pacvidens) T -]
i
] ' Black~footed ferret (Mustela nigripes) ur E
p Bald eagle (Haliaeetus leucocephalus) UT, NV E
: American peregrine falcon (Falco peregrinus
% 1 anatum) UT, NV
‘r{ Arctic peregrine falcon (Falco
p . pereqrinus tundrius) UT (migrant) E
4 \ Whooping crane (Grus amecicana) UT (migrant) E
; Pahranagat bonytail (Gila robusta
¥ . jordani) NV E
. Bonytail chub (Gila elegans) 0T, NV E
! Humpback chub (Gila cypha) uT E
i Cui-ui (Chasmistes cujus) NV E
Moapa dace (Moapa coriacea) NV E
Pahrump killifish (Empetrichythys
: latos) NV E
i Devil's Hole pupfish (Cyprinodon
; diabolis) NV E-
Warm Springs pupfish (Cyprinodon
nevadensis pectoralis) NV E
Colordado River squawfish (Ptychocheilus
lucius) uT, NV [
Lahontan cutthroat trout (Salmo
clacki henshawi) NV T
Woundfin (Plagopterus acqgentigsimus) NV, UT E

(a) Source: Pederal Register, 20 May 1980

.3
L
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ok WILDLIFE EXPECTED IN
-t NEVADA AND UTAH
g TASLE 2-1
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The State of Utah maintains a listing of wildlife species
t considered of high interest to the state. This group represents
3 "all game species and species of special aesthetic, scientific,
or educational value"” and includes federally listed species
? (Sstate of OUtah, 1980). Species on this list, especially mam-

mals, were emphasized during the study because it was believed

{A that, because of their size, visibility, and value as game
b species, they would be more vulnerable to impact than other
e ; vertebrate taxa such as fish. These high interest species are

listed in Appendix B.

Nongame species in Utah that are considered endangered, declin-
B ing, and limited by the Utah Division of Wildlife Resources were
; | also considered during the study. A listing of these is given I

in Appendix B.

2.1.3 Sensitive Wildlife Habitat

' In addition to the federal and state species listings, the
following areas have been identified as critical habitats by the
Utah Division of Natural Resources (Day, 1980).
| ! 0 Natural and/or developed open waters; such as seeps, springs,
wells, troughs on waterlines, ponds, and guzzlers;

0 Any riparian or wetland vegetation associated with water:

?'§ o0 Trees that provide nesting for any birds and/or winter
v s roosting for the endangered bald eagle;
f
ﬁ 0 All habitat within 1 mile (2 km) of open water;
#
; O Areas supporting rare, threatened, or endangered plants;

® o All habitat within 1 mile (2 km) of transplanted colonies
of the endangered Utah prairie dog;
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o All habitat within 1.8 miles (3 km) of sage grouse strutting
ground(s) that may also include nesting habitat;

¢
; o Kit and gray fox and bobcat burrows or den sites;
.
k| O Burrowing owl burrows;
;1 o Bat caves and/or hibernaculums;
g ?
3 o Poothill areas with black sagebrush used by pronghorn ante-
lope year-round or for the majority of the four seasons,
including winter range and fawning areas;
jﬂ 0 Foothill areas with desert mallow and/or other forbs used i
1o by pronghorn antelope primarily in spring, including fawning
areas; i
b O PFoothill areas at lower limits of pinyon-juniper used by t
¥ the ferruginous hawk for nesting and feeding: z

C O Any habitat within 1 mile (2 km) of rock cliffs that provide

,} nesting sites for the golden eagle, prairie falcon, red-
! tailed hawk, or other raptors;

O Snake dens;

0 Sagebrush-pinyon-juniper areas of foothills and adjacent
higher elevations that provide deer and elk winter range;

f{ o Aspen-fir areas of highest elevations that pro ide deer and
elk summer range.

2.2 FIELD SURVEY METHODS

2.2,1 Survey Areas

| Biological surveys were conducted at proposed shelter sites,
2 cluster maintenance facilities, and remote surveillance sites in

Pine and Wah Wah valleys from November 1980 through March 1981,

Table 2-2 summarizes the type and number of facilities in the

3 % t three I0C valleys, facility dimensions, and the size of the
g biological survey area.
- The area biologically surveyed at each location was much larger
: .
' than the area expected to be directly impacted by the facility
& 0 & Ertec
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Number of Pacility Biological
Facilities Dimensions Survey Area
Type Pacility Surveyed(Db) (feet) (feet)
Horizontal Dry Lake 230
Shelter Pine 115 265 x 410 665 x 810
Sites (HSS) Wah Wah 115
Cluster Dry Lake 10 250 x 700 and
Maintenance Pine 5 250 x 740 750 x 1140
Facility (CMF) Wah Wah 5
Remote Dry Lake 10
Surveillance Pine 4 100 x 100 300 x 300
Site (RSS) Wah Wah 4
Designated Dry Lake 39 miles 75' ROW 75 feet on
Transport Pine 0 each side of
Network Wah Wah 0 centerline
(DTN)
Cluster Road Dry Lake 26 miles 75' ROW 75 feet on
{Cluster 2) each side of
Pine 0 centerline
Wah Wah 0

(a) See Volume II, Part I, for report on Dry Lake Valley.

(b) Does not include resitings.

- MX SITING INVESTIGATION
] Ertec OEPARTMENT OF THE AIR FORCE
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TYPE, NUMBER, AND DIMENSIONS OF
FACILITIES SURVEYED IN I0C VALLEYS
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itself. This approach allowed for evaluation of indirect
disturbance that might affect adjacent areas during construc-

tion.

Field crews located the study sites by use of a 1:62,500 topo-
graphic base map illustrating the cluster layout for the entire
valley, as shown in Figures 1-3 and 1-4., Once in the general
area of the site, 1:9600 (1" = 800') topographic maps were used

by field crews to determine precise site locations.

The center line of the environmental survey area was identified
by cadastral survey. Because only the center line was marked by
the surveyors, the field crew identified the perimeters of the
survey areas prior to conducting the survey. This procedure
usually consisted of measuring the appropriate distances from
the cadastral survey monuments to the survey perimeters and then
establishing the corners with a right-angle prism. Measurements
were made with metric-calibrated hip chains. Because the
dimensions of HSS, CMF, and RSS units vary, the procedures used
to establish and transect sample survey areas are discussed

separately below.

HSS locations were identified by three capped rebar survey
monuments. The three survey monuments lie 205 feet (62 m) apart
along the centerline of the long axis of each shelter site. The
monument designating "the true point of beginning®™ (TPB) is
stamped with an arrow pointing into the shelter. Monument

locations are shown in Figure 2-1,
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The biological survey area for each shelter site was 665 feet
? (203 m) by 810 feet (247 m) and encompassed 12.36 acres (5 ha).
The corners of the survey area were flagged along the centerline
L; of the unit, 200 feet (61 m) from either the TPB cr the end
’ survey monument. Then a flag was placed at both corners 332.5

feet (101 m) out from and at right angles to the centerline

flag. The procedure was then repeated for the other end of the

——— iR

survey unit. The layout of the survey area is illustrated in

b Pigure 2-1,

RSS locations were identified by three capped rebar monuments
and adjacent temporary survey stakes located 50 feet (15 m)
apart. The survey area for'each of the RSS sample units was
300 feet (91 m) by 300 feet (9! m), and encompassed 2.06 acres
(1 ha). The corners were marked by placing a flag along the
center~line 100 feet (30 m) from the end monument. Corner flags
were then placed 150 feet (46 m) out from and at right angles
to the centerline flag. The layout of the RSS survey area is

illustrated in Figure 2-1,

CMF locations were identified by three capped rebar survey
[}
!

f ' monuments placed along the long axis of the CMF but offset from
!

[ the survey area centerline. The survey area for each CMF was 750

S feet (229 m) by 1140 feet (348 m) and encompassed 19.6 acres

»

(8 ha). Although even-numbered and odd-numbered CMFs were dif-

ferent sizes, the same survey areas were inspected for both

types.
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Corners of the smaller CMF survey areas were located by placing
a flag in line with the survey monuments 200 feet (61 m) out
from TPB monument at the branch road end of the unit. Then,
facing into the unit, the right-hand corner was placed out 325
feet (99 m) and the left-hand corner was placed out 425 feet
(130 m), both at right angles to the monument line. The proce-
dure was then repeated in mirror image for the other end of the
CMF. The same basic procedure was followed for the larger
CMFs except that the distance measured from the TPB monument
to the flag was 220 feet (67 m) instead of 200 feet (61 m) to
compensate for the shorter distance between survey monuments.
The layouts of both types of CMFs are illustrated in Figure

2-1 .

Each facility site was numbered to facilitate reference and to
eliminate confusion of the data. Site MX-5-5S 3/6, for example,
indicates Cluster 3, Shelter Site 6, in Pine Valley (Hydrogra-

phic Area 5).

2.2.2 Traverses

After establishment of the survey area perimeter, a visual
survey of the biotic and abiotic conditions was conducted at
each site. Crew members walked a series of parallel traverses
at approximately 81-foot (25-m) intervals, the entire .length
of the study areé. The number and distance between traverses
varied with the type of facility; these are summarized in

'él
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»
v.‘ Approximate
:" Facility Number of Distance between
| Type Traverses Traverses
|
Horizontal Shelter 8 81 £t (25 m)
f ' Sites (HSSs)
”j Cluster Maintenance 10 72 ft (22 m)
i Facilities (CMFs)
i Remote Surveillance 4 75 £t (23 m)
! Sites (RSSs)
]
i
; ?
B
4 MX SITING INVESTIGATION
. = &teg ODEPARTMENT OF THE AIR FORCE
',’ . hmmm | QMOIA‘RCE'MX
2
R TRAVERSE PROCEDURES FOR MX
Loy FACILITIES
’ 2’ TASLE 2-3




3
b1
i
»

E-TR-48-II-II
24

While traversing the area, the field crew used standardized data
forms to record significant abiotic factors such as slope,
elevation, disturbance, and soil characteristics, as well as all
identifiable vegetative and wildlife components. Threatened and
endangered plants, important wildlife sign and sightings, and
sensitive habitats were mapped on a metric grid sheet to indi-
cate their location within the study area, so that they could be

easily relocated in the future if necessary.

Relatively few animals were observed during the field survey;
some use the area only on a seasonal basis, many are nocturnal,
and most hide when humans approach. Consequently, mammals were
identified primarily from tracks, burrow construction, fur,

scat, or other sign,

Special data forms were used to record additional data on impor-
tant characteristics of wildlife and habitats observed within
and/or adjacent to a study area. Threatened and endangered
plant species encountered were photographed, and their location,
population, and habitat data were recorded on a spzcial form for
plants. Examples of biological forms used in the survey are

given in Appendix C.

2,2.3 Line-Intercept Survey

The line-intercept method is a standard technique used in
vegetation analysis (Canfield, 1941; Van Dyne, 1960). A tran-
sect tape is placed over an area, the number and species of

organisms intersecting the line are tabulated, and the distance

%l
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of line covered by each species is calculated. This method was
chosen because quantitative measurements can be obtained in a

much shorter period of time than by the use of quadrats.

To obtain data on percent cover and density, two 163-foct (50-m)
line—-intercept transects were completed within each HSS and CMF
area. Transects were placed near the TPB and rear monuments,
with one transect to the east and one to the west of the monu-
ments. In study areas having two vegetation types, one transect
was placed in each vegetation type regardless of monument
locations. When this occurred, the transect locations were

mapped on a metric grid in the record form.

Due to the smaller area, only cne 163-foot (50-m) transect was
made in the RSS study areas., This transect was always laid to

the north or south of monument 1, the TPB.

The distance of the transect line intercepted by each individual
plant was recorded to the nearest decimeter. Due to the season
of the survey, most annual plants were dead, and only perennial
plants were included in the transect data. Percent total
perennial cover, percent relative cover, density, and percent
relative density were calculated. These parameters have been

described by Smith (1974) and were calculated from the following

equations:
total - total plant cover (dm) x 100
cover(s) distance of transect (dm) 2.2.3~1
relative total cover
cover - of species A (dm) 100
:f(:$ec1es total cover
of all species (dm) 2.2,3-2
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Density may be calculated in several ways, and the problems
3 ‘ ] associated with the definition of density have been outlined by
e Strickler and Sterns (1963). According to Smith (1974),

density and relative density are defined as:

3 deg:zty o humber of individuals of species A

species A distance of transect (dm) 2.2.3-3
9 relative number of individuals
M density - of species A x 100
¥ of species number of individuals
g A (%) of all species 2.2.3-4
%

Data obtained at each study site were analyzed and correlated
with information obtained from the literature and from state and

federal agencies.

Strickler and Sterns (1963) define an individual as the aerial

parts of a single root system. However, due to vegetative
J propagation, an individual plant is not always easily delin-
eated. Complications also arise because what appears to be a
multiple-stem shrub above ground, if excavated, may actually be
discovered to be two or more plants with individual root sys-
tems. Because of the inherent difficulty with density, percent
cover was used to define the dominant and subdominant plant

species in each biological survey area.

I 2.2.4 Voucher Collection

. Voucher specimens were collected from each vegetation associa-
: tion in the study area and pressed in a standard plant press.
; f The specimens were mounted on herbarium sheets and labeled
:
i s with the date of collection, habitat, and elevation. Voucher
3
34
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specimens are maintained at the Ertec Northwest office in

Seattle.

Species not identifiable in the field were collected and sent to
an expert. However, due to the season of the survey, many
plants did not have flowers or reproductive structures necessary

for positive species identification.

Taxonomic difficulties were also encountered in distinguishing

for species of Chrysothamnus because of morphological varia-

tions. Specimens were sent to a taxonomist at Florida State

University for positive identification.

Collections of sensitive, Currently Listed, or Currently Under
Review plants were taken only from populations which exceeded 20

individuals or in cases when field identification was uncertain.

2.2.5 Vegetative Mapping

As existing vegetation maps sometimes lack detail or contain
uncertainties, it was decided that additional maps based on

quantifiable data would be useful.

The vegetation associations in both valleys were mapped by NRC,
Inc. using aerial photography interpretation. The valleys were
photographed by Ertec Airborne Systems (formerly Fugro Geo-
metrics) in 1978 and 1979 at a scale of 1:25,000. The dominant
and subdominant vegetation species were determined from the
transect data, the aerial photographs were interpreted, and

the field data extrapolated to obtain a vegetative map fc~ each

valley. BLM maps were used in some instances to supplement the
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field data and photo interpretation. Portions of the map
! showing individual clusters are found in sections 3.0 and 4.0,

and a map of the entire study area is given in Appendix J.

2.2.6 Photography

A color slide representative of the area was taken from the
southwest corner of each survey site. The site number, date,

. photographer's initials, roll number, and frame were recorded on

”j' a photographic record form. This information was also displayed
on a clipboard placed in one corner of each area photographed.

Slides are filed at the Ertec Northwest office in Seattle.

Sensitive, threatened, or endangered plant and wildlife species
were also photographed. A close-up photo of the species and a

photograph of the surrounding habitat were taken when possible.

2.2.7 Field Journals

A journal was maintained by each crew member, and'survey condi~
tions, procedural deviations, unusual findings, or other factors
affecting the survey were documented. This information was
used in analysis and interpretation of the information gathered

in the field.

1 2.2.8 Off-Road Travel

Due to the great damage that can be inflicted and the slow

4 growth and recovery rates of desert vegetation, travel was

W

limited to existing trails when possible. When traveling

off-road, field crews followed trails or surveyors' tracks,

e .

creating new tracks only when previous tracks to the study area

could not be located.
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3.0 PINE VALLEY

3.1 ABIOTIC ENVIRONMENT: DATA REVIEW

3.1.1 Valley Description

Pine Valley is located in southwestern Utah, primarily in Beaver
County but extending southward into Iron County and northward
into Millard County. It is a small valley, with a total area of
730 mi2 (1890 km2). The valley is bounded on the east by
the Wah Wah Mountains with elevations to 9105 feet (2802 m), on
the north by Snake Valley, and on the west by the Needle Range,
which includes Indian Peak (9784 feet or 3010 m). The southern
end of the valley is composed of low hills extending out from
the Wah Wah and Needle ranges. Elevations on the valley floor
range from approximately 5000 to 6500 feet (1538 to 2000 m). At
the edges of the valley, several canyons extend into the hills
between rocky outcrops of the surrounding mountains (U.S.
Department of Interior, 1978). Pine Valley is crossed by State
Highway 21 and is approximately 40 miles (64 km) west of Mil-

ford, Utah.

The Desert Range Experimental Farm and Range Headquarters are
located in the northern end of the valley, and the Indian Peak
Wildlife Management Area borders the southwestern edge of the
valley. The Wah Wah Mountains are to be given extensive study
as a potential wilderness area (U.S. Department of the Interior,

1980b).

Domestic stock, especially cattle, have extensively grazed the

valley. There has also been considerable off-road driving.
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These and other disturbances tend to be of greater biological
significance in the desert than elsewhere because the slow
growth and recovery rate of desert vegetation may result in

long=-term or permanent effects from the disturbance.

There is considerable mining activity along the edges of the

valley and in the mountains bordering the valley (USGS, 1972).

3.1.2 Hydrology

Pine Valley is a closed drainage basin and contains no permanent
rivers or streams. Intermittent streams form numerous washes
and arroyos that eventually drain into the large Pine Valley
Wash that runs northward into the central playa or Pine Valley
BHardpan. There are 80 known springs in the Pine Valley drainage
basin, mostly issuing from the Needle Range (Stephens, 1976).
Stock watering reservoirs that also serve as water sources for a
variety of wildlife have been built in many areas of Pine
Valley. Existing springs, pipelines, and reservoirs are shown
in Pigure 3-1, Observation wells drilled by Ertec Western in
1979 and 1980 showed groundwater depths ranging from 340-443
feet (104-135 m).

3.1.3 Geology

Igneous, carbonate, and quartzite rocks in the Wah Wah Mountains
and the Needle Range are eroded and provide materials for
alluvial fans along the valley edge. Rocks are thought to be
permeable enough for some water seepage to the Wah Wah Valley

drainage basin to the east (Stephens, 1976). The central

portion of the valley contains bajadas, channel deposits, and a

—
ed
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central playa, having lacustrine deposits. Since the drainage
divide between Pine Valley and Snake Valley is higher than the
highest level reached by Lake Bonneville during the Pleistocene
era, there are no Lake Bonneville lacustrine deposits in Pine

Valley.

3.1.4 Climate

Temperature and precipitation data for the Desert Experimental
Range in the Northern portion of Pine Valley are summarized in
Table 3-1. The temperaﬁure has been known to range from over
100° F in summer to well below 0° F in winter, although average
monthly temperatures range from the high 20's to the low 70's.
Rainfall is normally less than 6 inches (15 cm) per year,

although the presence of Artemisia tridentata on the alluvial

fans indicates that the southern end of the valley may receive

more rainfall.

3.2 BIOTIC ENVIRONMENT: DATA REVIEW

3.2.1 Vegetation Types

The area being considered for the MX system is almost entirely
within the Intermountain Region of the United States, which has

no water drainage to the sea.

This reqgion is divided into four major vegetation divisions:
the Great Basin, the Wasitch Mountains, the Colorado Plateau,
and the Uinta Mountains. The Great Basin, which is the largest

division, is divided into nine sections. Pine and Wah WwWah

valleys lie within the Great Basin along the borders of the

D SR T VIR P {0 4 ) 0 S < ban ey S
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'. Average Monthly Average Monthly
: Month Temperature (°F) Precipitation (in.)
January 26.5 0.25
: ' February 32.7 - 0.27
’ March 38.5 0.44
April - 46.5 0.63
May 56.1 0.49
Xz July 73.8 0.81
August 71.7 0.77
September 62.2 0.46
- October 50.6 0.44
- November 37.0 0.34
. December 28.3 0.34
1 Annual Average 49.1 5.72
&
: Maximum/minimum:
= Period of record 104/-29 -
i Annual - 9.72/2.40
2 Monthly -~ 2.41/0.00
‘ ! Based on U.S. National Oceanographic and Atmospheric Administra-
| tion, U.S. Environmental Science Services Administration, and
: U.S. Weather Bureau publications listed in selected references.
|
T
: B
¢
£
i
¢ [} MX SITING INVESTIGATION
£ =Eftec !oennmsmos THE AIR FORCE
| § s L SPIy—— BMO/AFRCE-MX
AVERAGE TEMPERATURE AND
. PRECIPITATION DATA IN THE DESERT
i EXPERIMENTAL RANGE
i TABLE 21
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Bonneville Basin and the Calcareous Mountains sections. The
? Calcareous Mountains section includes the Needle Range and

p the Wah wWah Mountains; the San Francisco Mountains east of Wah

; Q Wah Valley are included in the Bonneville Basin section (Cron-

quist et al., 1972).

The Calcareous Mountains section, covering more than 16,000

square miles (4,144,000 ha), is typified by limestone mountains,
by high valleys containing Artemisia, and by the lack of perma-
nent lakes in the basins. Pine Valley is entirely within this

section,

gk i

The southern end of the Highland, Schell Creek, and Egan ranges
marks the southern limits of this section. This section has

the most endemic plant species of any section within the Great

i Basin. Some of these species include (Cronquist et al., 1972): 1
Arenaria stenomeres Frasera gzgsicola
Astragalus calzcosus Lewlisia maguireil ]
var. monophyllidius Machaeranthera grindelioides i
Astragalus chamaemeniscus var. depressa ;
Astragalus convallarius Penstemon concinnus )
var. finitimus Penstemon decurvus
. Astragalus lentiginosus Penstemon francisci-pennellii
var. latus Penstemon nanus
't . Astragalus minthorniae Phlox griseocla subsp. ]
var. gracilior tumulosa ﬂ
J Astragalus ocophorus Phlox kelseyi subsp.
‘ var. lonchocalyx salina
ol Cymopterus basalticus Primula nevadensis
¢ Erigeron jonesii Scutellaria nana
g Eriogonum eremicum var. sapphirina

Eriogonum holmgrenii

Northern and eastern Wah Wah Valley lie in the Bonneville Basin

section, and the western and southern portions lie in the

® & Ertar
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Calcareous Mountains section. The Bonneville Basin section
includes all the lands flooded by Lake Bonneville, a Pleistocene
lake. The lake carved terraces in the mountain slopes and
alluvial fans in the area. Sevier Lake, north of Wah Wah
Valley, is a remnant of Lake Bonneville, Precipitation in this

area is very low. Endemic plants include Cuscuta warneri,

Eriogonum brevicaule var. cottamii, Eriogonum desertorum,

Eriogonum nummulare, Laphamia stansburii, Penstemon tidestromii,

and Sphaeralcea caespitosa (Cronquist et al., 1972).

Plant communities within the Great Basin have been divided into
vegetation zones, defined as "large climax unit{s] whose boun-
daries are caused primarily by the effects of the climate and
soil on the distribution of the dominant species of the zone"

(Billings, 1951).

The four principal intermountain vegetation zones are the
Creosote Bush Zone, the Shadscale Zone, the Sagebrush Zone, and
the Pinyon-Juniper Zone (Cronquist et al., 1972). The major

plant communities within these 2zones are shown in Table 3-2.

3.2.1.1 Zone I: Creosote Bush Zone

Although most of this zone lies south of Pine and Wah Wah

valleys, and no creosote bush (Larrea tridentata) is found in

either valley, transitional vegetation such as spiny hopsage

(Grayia spinosa), Anderson wolfberry (Lycium andersonii), and

Joshua tree (Yucca brevifolia) associations, normally included

in Zone I, are found in Pine Valley. Blackbrush (Coleogyne

ramosissima) is associated with both 2Zone I and Zone II.
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) ZONE I Creosote Bush Zone
bs Community types:
A. Creosote bush (Larrea tridentata)

- B. Hopsage (Grayia spinosa)
: C. Joshua Tree (Yucca baccata)

ZONE 11 Shadscale Zone

Bt Community types:

A. Shadscale (Artriplex confertifolia)
;- B. Winterfat (Ceratoides lanata)
In C. Disturbance (Salsola iberica, Bromus tectorum)
: D. Blackbush (Coleogyne splnescens)
E. Greasewood (Sarcobatus vermiculatus)
F. Saltgrass (Distichlis spp.; Sporobolus airoides)

€

- ZONE III Sagebrush Zone

Community Types:

A. Big sagebrush (Artemisia tridentata)
B. Bunchgrass (Hilaria spp.; Aristida spp.)

ZONE IV Pinyon~-Juniper Woodland
Community Types:

A. Open Woodland (Pinus monophylla; Juniperus
osteosperma)

p * Based on Cronquist et al., 1972,

. 2
3 : __ i MX SITING INVESTIGATION

Y : =EItEE 1OEPARTMENT OF THE AIR EORCE
" The Earer Rezrrevepy Camomsen | BMO/AFRCE-MX
: PLANT ZONES AND COMMUNITIES
, EXPECTED IN PINE AND
: WAH WAH VALLEYS
: TABLE 3.2
.
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Some shrubs typical of creosote bush zone include:

Acamptopappus shockleyi Grayia spinosa
Ambrosia dumosa Krameria parvifolia

Atriplex confertifolia Lycium andersonil
Dalea fremontii Menodora spinescens
Encelia farinosa Opuntia spp.
Ceratoldes lanata Yucca schidigera

3.2.1.2 Zone 11: Shadscale Zone

The shadscale and sagebrush zones account for the majority
of the vegetation in the Utah IOC valleys. The shadscale zone,
also called the saltbush or salt desert scrub zone, is usually

dominated by shadscale (Atriplex confertifolia). Shadscale

has a lower moisture requirement and a higher salt tolerance
than sagebrush and is thus found in more saline areas. Several
plant associations are typical of the shadscale zone. The

climax community, shadscale (Atriplex confertifolia)/galleta

grass (Hilaria jamesii), is found in large areas of Wah Wah

Valley. Winterfat (Ceratoides lanata) is often found in pure

stands within the shadscale and sagebrush vegetation zones.
This is a highly desirable browse species for both wild and
domestic herbivores. There is a considerable amount of winter-
fat within Pine and Wah Wah valleys at present. Disturbance
or overgrazing of winterfat areas tends, over a period of time,

to eliminate this species in favor of cheatgrass (Bromus tec-

torum), Russian thistle (Salsola iberica), or halogeton (Haloge-

ton glomeratus). Seedings of crested wheatgrass have also been

made in some areas to increase the existing forage.

Several introduced species are typical of disturbed areas.

Halogeton glomeratus, an annual weed introduced from Asia,

& Ertec
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spreads rapidly in disturbed areas, and no means of eradicating
it have been found. 1t contains a large quantity of oxalic

acid and is very toxic to grazing livestock (Cronquist et al.,

1972).

Cheatgrass (Bromus tectorum) is an annual grass introduced from

Eurasia. It spreads rapidly, crowding out native grasses in
overgrazed areas. It finishes its growing cycle early in the
year and becomes a fire hazard in the summer. Chukars (Alec-

toris graeca) rely heavily on cheatgrass in the winter (Hitch-

cock et al., 1969). The barbed seeds of cheatgrass catch in
the hair of animals, and it is spread wherever they graze. It
also becomes caught in their eyes and ears, causing discomfort

and sometimes disability (Muenscher, 1975).

Russian thistle, or tumbleweed (Salsola iberica), is not a true

thistle; it is a member of the family Chenopodiaceae. It
rapidly invades disturbed or overgrazed ranges and is perhaps
the most common weed of the semidesert areas of western North
America. Domestic livestock eating green Salsola are subject

to scours (Hitchcock et al., 1964).

Blackbrush (Coleogyne ramosissima) and galleta grass (Hilaria

jamesii) form a community on non-saline, sandy soils in areas

where rainfall is less than six inches (15 om) (Cronquist et

al., 1972).

Bud sagebrush (Artemisia spinescens) is often found with grease-

wood (Sarcobatus vermiculatus) on the more saline valley floors.
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Ut A,

Where the salt level is very high, plants such as iodine bush

' . (Allenrolfea spp.) and dropseed (Sporobolus airoides) appear

= more frequently.

3.2.1.3 2o0ne 1ll1: Sagebrush Zone

Areas otherwise much like the shadscale areas but with greater

13 than 7 inches (18 cm) of rainfall have a sagebrush or a sage-

brush-grass climax vegetation. Big sagebrush (Actemisia triden-

- tata) is the most common species, but A. arbuscula, A. spine-
scens, and A. nova also cover considerable area within this

- zone. Bitterbrush (Purshia tridentata) is palatable to many

wild and domestic animals and rapidly disappears in overgrazed
areas, although it slowly recovers from rootstocks if the roots
are not damaged and if wildlife or livestock foraging is not too

severe (Cronquist et al., 1972).

Various rabbitbrush communities with dominants such as Chryso-

thamnus viscidiflorus, C. greenei, and C. nauseosus, are found

within the sagehrush 2zone, and C. viscidiflorus is also a very

common subdominant plant in sagebrush areas.

1 Other important shrubs of the sagebrush zone include:

- Coleogyne ramosissima Leptodactylon pungens
- Ephedra torreyana Ribes velutinum
Egﬁeara viridils Symphoricarpos sp.
. Grayla spinosa Tetradymia glabrata

The galleta grass (Hilaria spp.)/three-awn grass (Aristida spp.)
community is considered by Conquist (1972) to belong to the

sagebrush zone. Plants associated with this community include:

I
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; Artemisia filifolia Lepidium fremontii
k- ! Berberis fremontii Oryzopsis hymenoides
; ‘ P Bouteloua grac1Ixs Poliomintha incana
Chrysopsis villosa Quercus undulata
.i! Chrysothamnus nauseosus Sphaeralcea grossulariifolia
s Encelia farinosa Sphaeralcea leptophylla
Ephedra torreyana Sporobolus cryptandrus
'1; theara viridis Stephanomeria pauciflora
P i
! 3.2.1.4 Zone IV: Pinyon-Juniper Zone
|
}j Pinyon-juniper is the major forest type of the Intermountain
) ' Region. Its range is usually between elevations of 5000 and
} 8000 feet (1538 and 2460 m) on the lower mountain slopes and
upper bajadas in the valleys. Limited regions of pinyon-juniper
woodland are found at the edges of Pine and Wah Wah valleys.
The forest canopy in this community is not solid, and the plant
community contains a significant number of shrubs (Cronquist et
i al., 1972), including:
Artemisia spp. Quercus gambeliij
Chrysothamnus spp. Sambucus racemosa
Ccowania mexicana Symphoricarpos oreophilis
Egheara viridis Tetradymia canescens
Gutiercrezia sacothrae
The vegetation communities in Pine Valley closely follow the
* various soil and hydrogeologic boundaries. Pinyon-juniper
| forests edge the valley, especially in the northern and southern
!
ends. The lowest area in Pine Valley around the playa is
" characterized by halophytes; other areas of the valley floor are
3
dominated by shadscale or related communities. The bajadas
contain mainly sagebrush communities., Agricultural crops also
cover some portions of the valley (HDR, 1980).
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3.2.2 Threatened, Endangered, and Sensitive Plant Species

A number of plants have been recorded from Pine Valley that are
listed as Taxa Currently Under Review in the Federal Register
(15 December 1980) or are listed as priority species by the

Utah Native Plant Society.

Sclerocactus pubispinus, listed as a Taxon Currently Under

Review (Category 2), is reported to have nine populations in the
valley, ranging from 3 to 32 individuals, and averaging about 14
plants per population. They occur at elevations between 5600

and 6300 feet (1723 to 1938 m).

Six populations of Coryphantha vivipara var. rosea, a species

listed as a Taxon Currently Under Review (Category 2), are
reported from the valley. They range in size from 10 to 94
individuals and average about 45 plants per population. They
are found at elevations between 5600 and 6800 feet (1723 to

2092 m).

Penstemon nanus, a Taxon Currently Under Review (Category 2),

has been reported from eight different locations in the valley.

Population sizes range from a single individual to over 200

individuals, but the average population size is well over 100
plants. Elevations of the populations range from 5600 to 6400

feet (1723 to 1969 m).

One population of more than 250 individuals of Penstemon concin-

nus, a Taxon Currently Under Review (Category 1), has been

reported at an elevation of 7120 feet (2191 m),
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Two populations of Cymopterus basalticus, a Taxon Currently

Under Review (Category 2), have been reported at elevations of
5600 feet and 6300 feet (1723 and 1938 m); one contains over 200

individuals and the other over 50 individuals.

Two populations of Cryptantha compacta, a Taxon Currently

Under Review (Category 1), were reported within a mile of the

Cymopterus basalticus populations. Each contains over 200

individuals.

Sphaeralcea caespitosa, a Taxon Currently Under Review (Category

1), has been reported from five locations in Pine Valley.
Population sizes range from 50 to over 300 individuals, with
an average of approximately 150 plants. The plants were found

at elevations between 5600 and 6300 feet (1723 and 1938 m).

Three populations of Eriogonum eremicum, a Taxon Currently Under
Review (Category 2), are reported from elevations of 5860 and
6300 feet (1803 and 1938 m); each has from 200 to 300 or more

individuals.

Lepidospartum latisquamum was recorded from four Pine Valley

sites in 1933 and 1935 (Fulmer, 1980). This species is con-
sidered rare or unusual and sensitive in Utah by the Utah Native
Plant Society, but it is not a candidate for Federal Register

listing.

Approximate locations of these populations are shown in Figure

3~2. Most species appear to be located on the valley edges or
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at elevations somewhat above the valley floor, outside of the

study area.

3.2.3 Threatened and Endangered Wildlife Species

To avoid repetition, background information for species occur-
ring in both Pine Valley and Wah Wah Valley is presented here,
along with information specific to Pine Valley. Specific
abundance and range information on species in Wah Wah Valley

is discussed in Section 4.2.3.

3.2.3.1 Utah Prairie Dog (Cynomys parvidens)

The Utah prairie dog is federally listed as endangered by
the U.S. Fish and Wildlife Service (1980). It is found no-
where in the world except Utah, and a number of transplanted
colonies are known to inhabit the southern portion of Pine

Valley.

Prairie dogs require a deep, well-drained soil that prevents
the burrows from flooding. They favor lightly grazed areas,
because the grazing keeps the brush }evel low enough for a
standing prairie dog to survey the surroundings for danger.
Since prairie dogs get most of their water from plants, forbs
are extremely important in the prairie dog diet. They are
particularly fond of alfalfa but also eat Cicadidea insects
when available. The breeding season, when females need twice
their non-breeding energy, corresponds with the peak abundance
of spring growth of forbs (Utah Division of Wildlife Resources

(DWR), no date).
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Swales at elevations of approximately 7150 feet (2200 m) or
' less are favorable areas for prairie dogs. Areas with few

badgers are best, because badgers seem to be able to dig out

poorly situated or new colonies very quickly. Drought is a
major factor in decline of prairie dog numbers, as it severely

limits the growth of forbs (Utah DWR, no date).

- In 1972, the Utah Division of Wildlife Resources began trans-
planting Utah prairie dogs from private lands to public lands.
This process is very expensive and time consuming, and has had
only a five percent success rate. The animals must be tended
constantly for approximately a week when they are first moved
to protect them from predators. Outside their burrows, prairie

dogs are very susceptible to predators; they often leave new

e e e e e

7,i burrows if the burrows are not suitable or if they are not deep
enough for protection. The colonies in southern Pine Valley
have been among the most successful of the Utah DWR transplants
(Hasenyager, 1981), Locations of the populations in the IOC
shelter valley vicinity are shown in Figure 3-3, and locations

; in relation to the study area are shown in Figure 3-4.

3.2.3.2 Black-footed ferret (Mustela nigripes)
The black-footed ferret is listed as endangered by the U.S. Fish

. ; and Wildlife Service (1980). There are scattered, unconfirmed
reports of sightings from Uinta Basin in 1972 and 1975, from

New Green River in 1976, and from Rich and Emery counties in

1977 and 1978. The primary prey of the black-footed ferret is

¢
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¢
i
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the prairie dog (Utah DWR, 1980). The recently successfully
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transplanted Utah prairie dogs in Pine Valley may provide a
potential food source and appropriate habitat for the ferrets,

although no ferrets are presently known from the area.

3.2.3.3 Bald Eagle (Haliaeetus leucocephalus)

The bald eagle is federally classified as endangered (U.S. Fish
and Wildlife Service, 1980). Utah's population is estimated at

250-350 birds (Utah DWR, 1980).

Although principal prey species of the bald eagle vary with
habitat, the birds feed primarily on dead or weak animals.
Jackrabbits are the major food source in desert scrub lands.
During winter months, bald eagles often roost in communal
roosts located in tall trees in canyons or in planted groves in
open valleys. The birds are sensitive, especially at the roost
site, and may abandon the area if disturbed. Habitat loss from
development and pesticide poisoning and shooting are the princi-

pal reasons for the eagles' decline.

The bald eagle winters primarily in desert valleys associated
with waterways or marshes. A major wintering area for many of
Utah's bald eagles is near Cedar City. Northeast of Cedar City,
there is a feeding and day use area and a major winter roost
site for approximately 70 birds (Platt, 1976; Coffeen, 1981),
Documented bald eagle sitings are scattered frou the south end
of the Crickett Range to south of Cedar City (BLM, 1980). Pine
Valley has had several documented winter sightings, and the
valley is used during both fall and spring migration (U.S.

Department of Interior, 1980c¢c; Utah DWR, 1980).
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3.2.3.4 Peregrine Falcon (Falco peregrinus anatum)

The American peregrine falcon is federally classified as en-
dangered (U.S. Fish and Wildlife Service, 1980). The mountains
of western Utah provide peregrine nesting habitat, principally
in the Wasatch Range. The peregrine falcon feeds on birds,
especially waterfowl and shorebirds; cliffs near permanent
waterways are their preferred nesting habitat. The decline in
numbers is attributed to pesticide poisoning of their food
source and illegal capture by falconers (White, 1981). The
status of the peregrine in Pine and Wah Wah valleys is not well
known, but small numbers of spring and fall migrants have been

documented from the area (Behle and Perry, 1975).

3.2.4 Other wWildlife Species of Concern

3.2.4.1 Bobcat (Lynx rufus)

Bobcats, expected to occur in the vicinity of the study, are
classified as being "Under Investigation"™ by the Utah DWR
(1980), because excessive hunting pressure has decreased their

numbers.

The bobcat is considered a protected species (Coffeen, 1981)
and a species of high interest to the state (Utah DWR, 1980).
Bobcat den sites are considered critical habitat by the Utah

DWR (Day, 1980).

In Utah, near Pine and Wah Wah valleys, bobcats occur primarily

in pinyon/juniper communities found at elevations between 5000

and 8000 feet (1538 and 2640 m) (Ball, 1981; Cronquist, 1972).
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The bobcat range extends somewhat lower than this in wash areas,
but the bobcat habitat near Pine and Wah Wah valleys does not

usually include the valley floor (Ball, 1981).

3.2.4.2 Kit Fox (Vulpes macrotis)

The kit fox is considered a species of high interest to the
state (Utah DWR, 1980). It is considered a protected species
and is currently in the Status Questioned category of the
unofficial state list (Utah DWR, 1980). Kit fox burrows or
den sites are considered key habitar areas by the Utah DWR

(Day, 1980).

Kit fox are usually widespread in shadscale scrub areas, such as
those found in Pine and Wah Wah valleys (Egoscue, 1956; Ball,
1981). Kit fox are fairly common in Pine Valley. High concen-
trations of kit fox are possible, and their denning areas must
be determined by extensive field research (Ball, 1981). The kit
fox has little wariness of man, which may allow it to adapt to
man's activities but may also make it an easy target for poach-

ers or harassment.

3.2.4.3 Gray Fox (Urocyon cinerecargenteus)

Gray fox burrows or den sites are considered key habitat areas

by the Utah DWR (Day, 1980).

Gray fox do not frequent the valley floors in southwestern Utah,
although they are present in the surrounding areas of higher

elevation (Ball, 198t1).
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3.2.4.4 Elk (Cervus canadensis)

As a game animal, the elk is protected by state law. It is a
species of high interest to the state (Utah DWR, 1980). Sage-
brush/ pinyon/juniper areas of foothills and adjacent higher
elevations that provide elk winter range and aspen/fir areas of
highest elevations that provide summer range are considered
critical habitats by the Utah DWR (Day, 1980). Several winter
§ ? range areas are located in the vicinity of Pine Valley. Popula-
tions in the vicinity of the Utah study area are illustrated in

Figure 3-5, and range within Pine Valley is shown on Figure 3-6.

The elk inhabiting these areas migrate from the Indian Peak
Wildlife Management Area. It is reasonable to assume that two
smaller areas of elk winter range are connected by a corridor to
the larger ranges; these corridors should also be determined and

avoided (Coffeen, 1981).

The elk in this area were introduced and currently number
approximately 50-60 animals. The herd is not yet increasing due
at least in part to poaching and to fawns falling prey to
cougars (Coffeen, 1981). Spring, summer, fall, and winter

range, as well as calving areas, are located adjacent to the

southeastern edge of the Pine Valley study area, and the lower
1 limits of the summer range extend into a small portion of

proposed Cluster 5.

3.2.4.5 Mule Deer (Odocoileus hemionus)

he mule deer is protected as a game animal in Utah and is

considered a species of high interest to the state (Utah DWR,

K v . = £rrac ‘ =
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1980). Sagebrush/pinyon/juniper areas of foothills and adjacent
] higher elevations provide deer winter range, and aspen-fir areas
53 of highest elevations provide deer summer range; these areas are

considered critical habitat by the Utah DWR (Day, 1980).

k. There are several areas of year-round habitat in the study area

and vicinity. The mule deer populations in these areas are

i

concentrated at the valley edges (Coffeen, 1981). Spring,

——— ol

summer, fall, and winter range, as well as fawning areas, are
located adjacent to the valley and extend into the study area in
several clusters. A few shelter sites in proposed Clusters 4

‘- and 5 lie within the lower limits of the range.

3.2.4.6 Pronghorn Antelope (Antilocapra americana)

; Antelope are protected as a game animal in Utah and are con-
| sidered as a species of high interest to the state (Utah DWR,
1980). They are the most abundant big game in the area. Areas
used year-round by antelope for fawning and winter range are

considered critical habitat by the Utah DWR.

! A population estimated at 1200 pronghorn antelope (Antilocajra

americana) was reported in Utah in 1970. Seventy-five percent

resided in a combination of saltbush/greasewood, Great Basin

sagebrush, and pinyon/juniper woodlands. Sagebrush (mostly

2 & Artemisia tridentata) is a major food, especially for winter

i
¥
3
4
£
3

forage (Sundstrom et al., 1973). Browse is favored over grass

in Utah pronghorn diets. In hot areas, forbs are a critical
L 4 part of the pronghorn diet because the water in the forbs can

reduce their dependence on scarce water supplies.
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Optimum habitat has been characterized as having an open cover
of low vegetation 18 inches (46 cm) or less in height that
includes approximately 10-20 percent Artemisia spp., 5-~15
percent other browse species, 25-35 percent forbs, and 40-60
percent grass. The animals need 3 to 5 quarts of water a day in
hot, dry weather, and they need valleys, arroyos, or trees to
protect them against winter cold stress (Sundstrom, et al.,

1973).

In the past, human activity has been known to drive off the
antelope. Re-introduction may be needed to reestablish a

population after such disturbance (Coffeen, 1981).

Fences are also a serious threat to pronghorn survival, because
the animals tend to become entangled in barbed-wire fences
or, if pursued by predators, run parallel to the fence, becoming
trapped in the fence corner (Hinman, no date; Beale and Smith,

1973).

Antelope are usually found in big sagebrush and black sagebrush
bench areas in the Utah desert valleys. Pine Valley supports
the largest population of pronghorn antelope in the southwest
Utah desert. The resident population in Pine Valley consists of
at least 400 animals, and the proposed study area contains large
areas of key year-round habitat used for fawning, wintering,
and watering (Utah DWR,1980). Range and habitat in the area
surrounding the Utah IOC valleys is shown in Figure 3-7 and

range in Pine Valley in Figure 3-6.
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3.2.4.7 Sage Grouse (Centrocercus urophasianus)

Sage grouse are protected as a game bird in the State of Utah,
and sage grouse strutting grounds are considered critical
habitat by the Utah DWR (Day, 1980). Sagebrush is the primary
food source of adults, and forbs are also used from May through
September (Oakleaf, 1971). In the spring, males perform court-
ing rituals on established strutting grounds, preferring open
areas surrounded by sagebrush. There is evidence that the
strutting ground is the hub of year-round activity (Eng and
Schladweiler, 1972; Wallestad and Pyrah, 1974). Nesting occurs
on the ground, primarily within 2 miles of the strutting ground
(Gill, 1965; Martin, 1970)., The majority of nests are located
under sagebrush with a canopy cover between 20 and 30 percent

(Patterson, 1952).

During their first months, broods are dependent on the highly
nutritious forbs occurring in open stands of sagebrush. As
the summer progresses, adults and broods move to higher eleva-
tions, following green food plant areas (Klebenow, 1969). In
late summer and fall, mountain meadows are used heavily and are
important to sage grouse survival (Oakleaf, 1971). Travel
distances between seasonal ranges varies with the severity of

winter weather, topography, and vegetative cover.

Sagebrush removal, either chemical or mechanical, adversely
affects sage grouse through loss of habitat (Peterson, 1970;

Braun, et. al., 1977). Disturbance in areas adjacent to sage-
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brush control also causes abandonment of strutting grounds,

brood-use areas, and wintering areas (Higby, 1969).

Pine Valley is known to support a large population of sage
grouse (U.S. Department of Interior, 1980). The only strutting
ground and the majority of the range in the valley is located in
Cluster 5, although a small portion of Cluster 1 is also includ-
ed within the range. Sage grouse range and strutting grounds in

the Utah IOC valleys and vicinity are shown in Figure 3-8,

3.2.4.8 Raptors

In addition to the endangered bald eagle and peregrine falcon, a
number of other important raptors are present in the valleys.

The golden eagle (Aquila chrysaetos) is protected by state and

federal law. Golden eagle nest sites are known to occur within
the valleys, and eagles have been observed hunting within both
Pine and Wah Wah valleys. The general relationship of nests to
the study area is shown in Figure 3-9. Numerous raptor nests
surround the valley, but none are known to be located within the
study area itself although the birds utilize the area for

hunting.

The ferruginous hawk is classified as a sensitive species by
the Bureau of Land Management and the Utah DWR (Day, 1980).
Numerous siting records exist for this hawk in southwestern Utah
(Hayward, et al.,1976), and one nest is known from the vicinity

of Pine Valley (Figure 3-9).

Prey is similar to that of other buteos and includes pocket

gophers, ground squirrels, rabbits, and reptiles. Preferred
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nesting sites are juniper trees that occur along the valley
foothills., These hawks are sensitive to human disturbance
during the nesting season and activities as far as 1300 feet
(1400 m) from the nest may cause stress (White, 1981). In a
study of various disturbances at ferruginous hawk nest sites, it
was determined that noise from firearms or motor vehicles close
to these sites caused repeated flushing of adult birds and, in

several instances, nest abandonment (White, et al., 1979).

A raptor survey of the Utah I0C areas (Murphy and White, 1980)
indicates that in comparison to other MX valleys, raptors are of
average or below average importance in Pine Valley, as shown in

Table 3~-3,

Breeding and resident raptors depend on the valley floor eco-
system for mammals, birds, and other prey. Migrants passing
through the area use the valley floors as well as the surround-
ing areas for hunting. Wintering populations are also affected

when habitat or the prey base is disturbed.

Raptors tend to be indicators of environmental conditions
because they are high in the food chain and are sensitive to
both direct and indirect disturbances of their habitat (White,
1981). Any significant impact on their prey base will be

reflected relatively quickly by changes in raptor population.

Predator-prey relationships have been documented for many
species., Buteos, such as the red-tailed hawk, have a diverse

diet, which allows them to thrive even when a major prey species
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. ; $ of # Species
! Valley Nesting Raptor
3 Sur- (# Nests Raptor Prey Base Prey Base Use
Valley State veyed Observed) Density(P) (Quantity) (Diversity) Rating(C)
Dry Lake NV 40 6(5) Moderate Fair Good 4
‘ Pine
(north) UT 30 4(5) Sparse Average Average 3
» (south) UT 80 2(0) Low Low Poor 2
3 Wah wah OT 80 6(21) Moderate Average Average 3-4

(a) source: Mmurphy and white, 1980.
- (b) As compared to other valleys in the MX system.
. (¢) Based on scale of 1 to 5, where 1 is poor, and 5 is excellent.
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becomes scarce. However, more specialized hawks would be
seriously affected. Eagles prefer larger prey such as jack-
rabbits, cottontail rabbits, and waterfowl where available.
Red-tailed hawks take jackrabbits, cottontails, creptiles, and
an assortment of rodents and birds. The prairie falcon pre-

: fers ground squirrels but will take other small mammals and

birds when necessary. Nesting success and Townsend ground
A squirrel availability have been correlated for the prairie
falcon (Collopy, 1978), and a decline in golden eagle repro-
duction has been correlated with a decline in black-tailed

jackrabbits, their major prey item (Murphy, 1975).

K | 3.2.4.9 Other Wildlife Expected
% All fish species in Utah are protected, but no fish are known

to be present in Pine Valley (Utah DWR, 198Q0).

All reptiles and amphibians are protected in Utah (Utah DWR,

1980). The Utah milk snake (Lampropeltis triangulum gentilis)

and the Utah Mountain King snake (Lampropeltis pyromelana

x infralabialis), both classified as "limited" by the Utah DWR,

are expected to occur in the vicinity of Pine Valley.

A number of other wildlife species that include mammals, birds,
reptiles, and amphibians are likely to occur in Pine and Wah Wah

| | valleys. A listing of these species is given in Appendix F.

3.3 FIELD SURVEY RESULTS

3.3.1 Overview of Plant Communities in Pine Valley

This section presents an overview of vegetation observed in Pine

ol et TR 0 R S
O

X Valley during the field survey. A cluster-by-cluster discussion

is provided in Section 3.3.5.

§l
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Xerophytic plant communities in desert regions are usually
composed of three basic plant types: succulents; non-succulent
perennials that have evolved drought-resistant adaptations; and

ephemerals (annuals) (Daubenmire, 1974).

The vegetation of Pine Valley is composed mainly of xerophytic
communities in which shrubs or a combination of shrubs and
perennial grasses are the dominant plants. Annuals may comprise
a large portion of the Pine Valley plant communities, especially
in the spring and early summer months. Despite the time of
year, the presence of some annual species was noted during the
field survey, but proper identification and determination of

range extension were not always possible,

In Pine Valley, succulents were represented by four members of

the family Cactaceae: Coryphantha vivipara, Sclerocactus

pubispinus, Opuntia spp., and Echinocereus engelmannii. The

individuals were widely scattered and comprised less than one

percent of the cover within the study areas.

Due to the season of the field investigation and the resulting
lack of annuals, however, only the percent perennial cover was
determined. Dominance was calculated on the basis of the

percent cover of each species.

The data obtained from abproximately 250 transects made at
approximately 130 facilities sites clearly indicates the domin-

ance of perennial shrubs and/or grasses at the time of the

study. The percent perennial cover averaged from transects
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at each shelter site is summarized by cluster in Table 3-4., The
average cover ranged from a low of 2.1 percent on Site 1/4 to a
high of 41.3 percent on Site 5/23. The percent perennial cover
for all shelter sites in Pine Valley averaged approximately 23

percent.

A comparison of the range and average cover in each cluster
is summarized in Table 3-5. Because facility locations were
selected for specific geologic and topographic conditions,
vegetation may have been pre-selected for as well. The playa,
for example, was devoid of vegetation. Washes and other unusual
land formations likely to be characterized by different vegeta-~
tion types were avoided in selection of facilities sites. The
results obtained on the shelter and CMF sites cannot, therefore,

be considered representative of the entire valley.

All coverage and density data obtained in the transects is
provided in Appendix E. An examination of the density and
coverage data reveals that these measurements do not always
correlate. This illustrates that dominance in a community may
be based either upon the percent cover or the number of indivi-

duals (density).

Dominant plant species were determined from transect results,
and vegetation maps were prepared using these in conjunction
with aerial photo interpretation. Three major vegetation zones
and one subgroup (grasslands) were identified on facilities

sites in the valley.

|§ll
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r Shelter Cluster
b Site 1 2 3 3 5
g J 1 19.2 23.7 15.9 24.9 28.3
i 2 3.7 7.3 13.8 32.9 32.8
P 3 23.1 18.6 22.2 23.0 24.7
t 4 2.1 23.7 16.0 18.3 37.4
5 20.1 23.9 16.4 25.8 36.4
6 17.1 13.7 15.5 28.0 33.6
] 7 26.5 19.7 14.1 31.4 38.8
8 28.2 30.4 23.6 22.8 26.6
1 9 25.0 19.3 14.2 22.7 26.8
! ) 10 24.0 20.1 7.9 34.4 29.6
B 1 22.8 19.9 1.5 25.0 27.3
: 12 35.1 29.3 18.5 26.1 35.3
. ; 13 22.8 20.5 27.3 24.7 36.9
§
: J 14 25.2 20.1 19.2 22,7 20.5
f 15 24.7 22.6 6.3 25.4 15.9
F 16 29.7 12.6 21.1 9.8 23.6
" 17 30.3 13.7 6.6 18.0 31.0
18 33.4 21.9 20.0 24.6 28.8
" 19 30.5 20.6 20.3 15.7 2.6
31 20 32.9 17.0. 20.3 22.6 29.0
|
: 21 29.6 20.1 9.8 19.2 32.3 |
i
* ' 22 31.9 18.1 9,2 24.3 21.9
23 27.7 18.8 7.3 28,1 41.3
) MX SITING INVESTIGATION
. =Eftec DEPARTMENT OF THE AIR FORCE
1 e Lo Racrmeregy Corpompen | BMO/AFRCE-MX
AVERAGE PERCENT PERENNIAL COVER
IN PINE VALLEY SHELTER SITES
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Cluster
3

High 27.2
Low

Average
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Of these groups, the shadscale communities are by far the
most common, having 36 different dominant and subdominant
associations that cover an estimated 106,490 acres (43,096 ha),
approximately 66 percent of the study area. Dominant/sub-
dominant associations and their acreage within the study area
are summarized in Table 3-6. The variety of dominant species
in Pine Valley demonstrates that distribution of vegetation is

determined by microhabitats and microclimates.

Table 3-7 lists all plant species observed in Pine Valley
survey sites. Detailed species lists for vegetation and maps
showing dominant and subdominant vegetation communities are

described by cluster in Section 3.3.5.

3.3.2. Threatened and Endangered Plant Species

Two plants listed as "Taxa Currently Under Review" (Category 1)
in the Federal Register (15 December 1980) were identified in

Pine Valley. Cryptantha compacta (family Boraginaceae) was

tentatively identified on Site 3/6, and definitely found on Site

5/12. Sclerocactus pubispinus (family Cactaceae) was found on

Sites 2/16, 3/6, 3/12, and 3/14.

Coryphantha vivipara (family cactaceae), a taxon Currently Under

Review (Category 2) was observed on Sites 3/6, 3/9, 3/12,
4/7, CMF4, and Resitings 4/7 and 4/10. It was thought to be
variety rosea, but lack of flowers prevented positive iden-
tification. Location of these individuals are shown in Figure

3-100
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Dominant/
TYype Subdominant
Zone Number(3) Association(P)  Acreage(c)
Shadacale Al Chgr/Orhy 8,843
(Atriplex) A2 Hija/Chgr 546
A4 Chgr/Hija 1,534
AS Koam/Atco 4,020
A6 Arsp/Hija 1,223
A7 Spco/Atco 654
A8 Atco/Cela 16,3
A9 Koam/Hija 1,470
Al10 Atco/Gusa 838
Al Lyan/Koas 718
Al12 Chgr/Cela 15,672
A1l Cela/Chgr 2,208
Al4 Orhy/Chvi 2,408
Al1S Chvi/Orhy 15,412
Al16 Cela/Gusa 1,466
a7 Orhy/Cela 1,684
A8 Sper/Atco 3,133
a20 Cela/Qrhy 2,939
A21 Atco/Chgr 682
A22 Orhy/Atco 499
A23 Chvi/Epne 818
A24 Grsp/Chvi 1,911
A2S Grsp/Epne ST
A26 Atca/Orhy 1,87
A27 Gusa/Chgr 1,495
A28 Gusa/Spcr 3,250
A29 Orhy/Gusa 151
A30 Chvi/Cela 2,032
Al Chgr/Bogr 548
Al2 Cela/Atco 2,534
A33 Chgr/Epne 1,047
A34 Cela/Chvi 2.740
A3S5 Gusa, Bogr 1,403
Al36 Chgr/Gusa 2,323
Al?7 Atbo/Atco 1,476
106,490

(b)
(e)

(a) Types mapped on FPigures 3-25 through 3-29.

Determined by coverage data from transects.
Determined by planimetry and aerial photo interpretation.

MX SITING INVESTIGATION
DEPARTMENT OF THE AIR FORCE
BMO/AFRCE-MX

SErter

e Lo Nasrmorogy Covensen

SUMMARY OF VEGETATION ZONES AND
DOMINANT/SUBDOMINANT
ASSOCIATIONS IN PINE VALLEY

PAGE 10F 3 TABLE 3-8
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Dominant/
TYDe Subdominant

Zone Number Association Acreage
Sagebrush B1 Artr/Hija 4,472
(Azrtemesia) B2 Arar/Chvi 5,463
B3 Chgr/Artr 23S

B4 Artz/Chvi 16,873

BS Artr/Grsp 212

B6 Arty 1,431

B? Chna/Artr 1,039

B8 Arar/Stco 1,940

B9 Artr/Gusa 2,653

B10 Bogr/Artr 1,063

B11 Arno/Chvi $95

r

Juniper Woodland c1 Juos/Artr 7,544
(Juniperus) c2 Juos/Arar 268
7,812

Grasslands* D1 Spco/dBija 2,039
D2 Bija/Orhy 1,584

D3 Sper/Orhy 5,308

D4 Agde/Chvi 1,518

10 z 343

TOTAL ACREAGE ;gg*;éé

* Can be considered as a subgroup of the shadscale zone.

SErter

e Can Raanvagy Cowpmagen
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SUMMARY OF VEGETATION ZONES AND

DOMINANT/SUBDOMINANT

ASSOCIATIONS IN PINE VALLEY

PAGE 2 OF 3 TASLE 3-8
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Symbol Scientific Name Common Name
Agde Agropyron desertorum crested wheatgrass
Arar Artemisia arbuscula low sagebrush
Arsp Artemisia spinescens bud sagebrush
Artr Artemisia tridentata big sagebrush
Atbo Atriplex bonnevillensis shadscale
Ateco Atriplex confertifolia shadscale
Bogr Bouteloua gracilis blue grama
Cela ‘Ceratoides lanata winterfat
Chgr Chrysothamnus greenei Greene's rabbitbrush
Chna Chrysothamnus nauseosus tubber rabbitbrush
Chvi Chrysothamnus viscidiflorus Douglas rabbitbrush
Epne Ephedra nevadensis Mormon tea
Grsp Grayia spinosa spiny hopsage
Gunmi Gutierrezia microcephala threadleaf snakeweed
Gusa Gutierrezia sarothrae broom snakeweed
Hija Hilaria jamesii galleta grass
Juos Juniperus ostecsperma Utah juniper
Koam Kochia americana green molly
Lyan Lycium andersonii Anderson wolfberry
Orhy Oryzopsis hymenoides Indian ricegrass
Save Sarcobatus vermiculatus greasewood
Speco Sporobolus contractus spike dropseed
Sper Sporobolus cryptandrus sand dropseed
Stco Stipa comata needle~and-thread grass
C
! .
3 7
. MX SITING INVESTIGATION
| ' EEI’:EE !? DEPARTMENT OF THE AIR RORCE
: L3 ] The €am Rarmarsgy Comompen BMO/AFRCE-MX
i 3
o SUMMARY OF VEGETATION ZONES AND
I DOMINANT/SUBDOMINANT
| ¥ ASSOCIATIONS IN PINE VALLEY
i . PAGE 3 OF 3 TABLE 3-8
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AGAV!C!Aﬁ L N *Lepidium montanum
Yucca harrimaniae *Lepidium Sp
Yucca sp. Physaria sp.

Stanleya pinnata

APIACEAR Stanleya sp.
*Cymopterus sp. *Unknown mustard

ASTERACEAE CACTACEAE

Ambrosia acanthicarpa
Artemisia arbuscula
Artemisia nova
Artemisia sgincscenn
Artemisia tridentata
*Brickellia sp.
Chaenactis sp.
sothamnus greenei

Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Chrysothamnus sp.
Cirsium sp.
'!ncquogsis sp.
*Exigeron Sp.
'Euegortczil sarothrae
Leucelene ericoides
*Machaeranthera canescens
*Machaeranthera sp.
*Senecio sp.

tephanomeria exiqua
Tetra a axillaris
Tetr ia glabrata

etra !5 a spinosa
Townsendia ?Eori!-r

*Townsendia sp.

BORAGINACEAE

**C tantha compacta
'nggtantﬁa sp.
Lappula sp.

BRASSICACEAE
Caulanthus pilosus
Descurainia gInnatn
Descuriania sp.

season of the survey.

* Yarities or Species of these Genera are listed as Currently
Under Review in the Pederal Register.
variety in Piie Valley could not be identified due to the

** Designated as Currently Under Review in the Federal Register.

*Co hantha vivipara
Bcﬁ*nocnzcus engelmannii
*Echinocersus sp.
Opuntia erinaceas
ﬂﬁggntia sp.

*#Sclerocactus pubispinus

CARYOPHYLLACEAE
*Arenaria sp.

CHENOPODIACEAE a
Atriplex bonnevillensis
Atriplex canescens
Atr ex confertifolia
Ceratoides lanata
Chen um fremontii

on um Sp.

rayia spinosa
Ha eton omeratus
onEEn americana
Salsola iberica

alsola sp.
Sarcobatus vermiculatus

CUPRESSACEAE
Juniperus osteosperma

EPH!DRQC!AB
Ephedra nevadensis
sznﬁ'ra' se.

PABACEAE
*Astragalus lentiginosus
Astragalus newberrvyi
*Astragalus sp.

The species or

MX SITING INVESTIGATION
DEPARTMENT OF THE AIR FORCE
BMO/AFRCE-MX

SErtec

The £Ean Raahnaiogy Comonsen

PLANT SPECIES OBSERVED IN
PINE VALLEY

PAGE 1 OF 2

TABLE 3-7
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HYDROPRYLLACEAE
*Phacelia sp.

LOASACEAER
*Mentzelia sp.

OMAGRACEAE
*Camissonia sp.

Jenothera caespitosa

enothera sp.

PINACEAE
Pinus monophylla
POACEAE
Agropyron desertorum
AgQro n sSmithil

Aristida longiun
Aristida purpurea

Aristida sp.
Scuteloua gracilis
Sromus tectorua
*Pestuca Sp.

aria jamesii

lioraoul:lspt.l ‘a
352 OEI 8 hymenoides
Sitanion hystrix
tanion juEatun
TO| us contractus
Sporobolus mtmatus
§ni pa comata
tipa coronata
ipa 8p.
U—ni%\m
POLEMONIACEAE
*Gilia sp.
Ipomopsis congesta
Eogtosactx Lon Dungens
Logt actyion sp.
*Phlox sp.

MALVACEAE
Sphaeralcea grossulariifolia
*Sphaeralcea sp.

NYCTAGINACEAR
Abronia sp.

POLYGALACEAE
Polygala acanthoclada

POLYGONACEAE
logonum caespitosum

Logonum cernuum
odonua microthecum
Eriogonum pusillum
*eriogonum sp.

RANUNCULACEAE
Delphinium sp.

ROSACEAE
Prunus fasciculata
Prunus sp.

SCROPHULARIACEAE
*Penstemon sp.

RIRIRIR

SOLANACEAE
Lycium andersonii
Nicotiana attenuata

MX SITING INVESTIGATION

- i
] Ertﬂc |0EPARTMENT OF THE AIR FORCE
e €am hawaregy Comomaen BMO/AFRCE-MX

PLANT SPECIES OBSERVED IN
PINE VALLEY
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A number of other plants that may be listed species, but which
could not be identified to species or variety because of the
condition of the plants in the winter, included: Cymopterus

sp., Brickellia sp., Enceliopsis, sp., Erigeron sp., Gutierrezia

sarothrae, Machaeranthera canescens, Machaeranthera sp., Senecio

sp., Townsendia sp., Cryptantha sp., Lepidium montanum, Lepidium

sp., Echinocereus sp., Opuntia sp., Arenaria sp., Astragalus

lentiginosus, Astragalus sp., Phacelia sp., Mentzelia sp.,

Sphaeralcea sp., Camissonia sp., Oenothera sp., Festuca sp.,

Gilia sp., Phlox sp., Eriogonum microthecum, Eriogonum sp.,

and Penstemon sp.

It is unlikely that many of these are species Currently Listed
or Currently Under Review, because many threatened, rare, or
endangered species are known only from specific habitats not

found in the study area or are known only from outside Utah.

3.3.3., Overview of Wildlife in Pine Valley

Wildlife species and signs were documented during the field
survey. However, discontinuity of animal populations in both
time and space have long been recognized as a natural phenomenon
that complicates interpretation of survey results (Elton, 1927).
In arid and semi~-arid lands, events influencing population size
and distribution are especially irregular in time and intensity

(Low, 1979).

The abiotic desert environment has a strong influence on the

developmental and reproductive processes of the animal inhabi-
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tants. Precipitation is the major factor controlling reproduc-
tion in desert habitats. Wildlife are strongly influenced by
the annual precipitation rate, a factor that can fluctuate
greatly from year to year (Riechert, 1979; Mayhew, 1966; Beat-
ley, 1969b). For example, studies have shown that the spadefoot

toad (Scaphiopus bombifrons) will not breed unless at least 2 mm

of rain has fallen (Woody and Thomas, 1968). A direct relation-
ship has also been shown between the biomass of rodents in an

area and the rainfall (Harris, 1971).

Some animals depend indirectly on precipitation for food (Van
DeGraaff and Bulda, 1973; Turner, et al., 1973; Chew and Chew,
1970). In arid regions, plant productivity is greatest in
spring when temperature and moisture are less limiting. Animal
activity also varies with temperature and light, both of which
are functions of time. Species observed in early moraing may
have disappeared by the noontime heat. For these reasons,
all wildlife activity could not be monitored at the time of

the field study.

Many animals hibernate during the winter; because the survey
was made during this time, little wildlife was observed, and
the compiled species list (Table 3-8) does not include many
species that may use the survey sites in the valley during other

seasons.

The following sections present an overview of the major species
observed within the valley during the field survey. A cluster-

by-cluster discussion is given in Section 3.3.5.
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Black-tailed jackrabbit Lepus californicus

O

&

Desert cottontail rabbit Sylvilagus audubonii

Pocket gopher
Kangaroo rat

Northern grasshopper mouse

Coyote

Kit fox

Skunk

Badger

Mule deer
Pronghorn antelope

Falcon

Northern harrier
Short-eared owl
Horned lark
common raven
Chickadee

Sage grouse

Wreen

Side-blotched lizard
Gopher snake

Reptiles

Thomomys sp.
Digoaomxs sp.
Onychomys leucogaster
Canis latrans

Vulpes macrotis
Mustelidae

Taxidia taxus
0Odocoileus hemionus
Antilocapra americana

Falconinaa
Circus cyaneus

Asio flammeus

Eremophila alpestris
Corvus corax

Parus sp.

Centrocercus urophasianus
Troglodytidae

Uta stansburiana
Pituophis melanoleucus

-— MX SITING INVESTIGATION
-Eftac DEPARTMENT OF THE AIR FORCE

he Cam faameegy Cormomasn | AMO/AFRCE-MX

WILDLIFE AND WILDLIFE SIGN
OBSERVED ON PINE VALLEY
SURVEY AREAS
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3.3.3.1 sSmall Mammals

The distribution of many wildlife species in Pine Valley was
determined from sign such as bones, tracks, scat, or bur-
rows. Active and inactive mammal and bird burrows were pre-
sent throughout the valley, and it was possible in many cases

|
~} to identify below-ground inhabitants by burrow design and
{

b construction.
f;‘ Rodent activity was minimal, which was probably due to the time

of year (Beatley, 1969b; Vvan DeGraaff and Bulda, 1973). Few
rodents were sighted directly because they are primarily noc-
turnal; however, pocket gophers (Thomomys sp.) were seen on a
large number of sites, and a northern grasshopper mouse (Ony-

chomys leucogaster) was observed on Site 1/1. Tracks or active

burrows of kangaroo rats (Dipodomys sp.) were seen at Sites
1/13, 3/21, and at Resitings 3/10 and 3/19, The majority of
unidentified small burrows observed throughout the valley are
presumed to be rodent burrows. Distribution of Northern grass-
hopper mouse, pocket gopher, and kangaroo rat sign are shown in

. Figure 3-11,

Black-tailed jackrabbits (Lepus californicus) were seen on 29

sites throughout the valley, and one desert cottontail rabbit

(Sylvilagus audubonii) was seen at Site 2/2. Distribution of

rabbit sightings is shown in Figure 3-12.

Due to the survey season and other constraints, probably conly a

i E 8 small portion of mammal species that inhabit the valley were
.§ noted on facilities sites during the survey. It should be
i
N
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assumed that many others are present at least on a seasonal
basis. A list of typical mammal species expected in the valley

is provided in Appendix F.

3.3.3.2 Large Mammals

Pronghorn antelope (Antilocapra americana) sign was observed on

1 5 locations in Cluster 1; on 5 locations in Cluster 2; on 5

locations in Cluster 3; on 13 locations in Cluster 4; and on 17
locations in Cluster 5. The signs show especially heavy use of

the valley floor in Clusters 4 and 5. Distribution of antelope

-

sign and sightings is shown in Figure 3~13, Pine Valley's
population of pronghorn is the largest in the southwestern Utah

desert area, and Cluster 5 contains seasonal habitat and key

year~round habitat for fawning, watering, and wintering (Utah

DWR, 1980).

Mule deer (Odocoileus hemionus) were seen on 7 sites in Cluster

4 and on 5 sites in Cluster 5. T.ese sites are all in the
southern portion of the valley, as were the greater numbers of
antelope sign. ‘However, there was only one site (CMF4) where
- sign of both animals was found together. Mule deer have dif-
ferent habitat requirements than antelope, preferring higher

areas. Mule deer distribution is shown on Figure 3-13,

Coyote (Canis latrans) sign was present in all clusters but was

extremely dense in Cluster 5. The southern portion of the

e RB IR 52Uy Py

valley, which contains Cluster 5, is quite different from the

1
.t & drier northern portion. A higher-than-average number of black-
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tailed jackrabbits, the primary prey species of coyote, was also

found in Cluster 5. Coyote distribution is shown on Figure 3~14.

Kit fox (Vulpes macrotis) sign or dens were observed on 4 sites

each in Clusters 1, 2, and 3, and on 1 site in Cluster 4. None
was observed in Cluster 5. According to a study in Tooele
County, Utah, average population density was one pair per 3.6
square miles (Egoscue, 1956). Distribution of kit fox sign is

shown on Figure 3-15,

A badger (Taxidea taxus) was observed in its den on Site 4/22.

Badger dens were observed on 4 sites in Cluster 1, on 2 sites
in Cluster 2, on 6 sites and 2 resitings in Cluster 3, on 3
sites in Cluster 4, and on 1 site in Cluster 5. Distribution of

badger sign and sightings is shown on Figure 3-16.

A possible skunk den was observed on Resiting 2/13, although the
species could not be positively identified. Numerous large
mammal burrows present throughout the valley indicate the pre-

sence of other, unidentified burrowing species.

3.3.3.3 Birds

Sage grouse (Centrocercus urophasianus) sign was observed in 8

locations, 7 of which were in Cluster 5. Most were in the vici-
nity of Turkey Wash. Several strutting grounds are known from
Cluster 5. They are located close together in the general
vicinity of Site 5/13. Sagegrouse are very sensitive to habitat
disturbance since they depend heavily on the sagebrush (Acte-

misia tridentata) in the vicinity of their strutting grounds for
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nesting and food. The vegetation survey indicates most sage-
brush in Cluster 5 is located north of the strutting ground
area, near Turkey wash. This is also where most of the sage
grouse sign was observed. Nesting areas have not been identi-
fied in Pine Valley; because of the location of sign and sage-
brush, they may be located near the wash as well as near the
strutting ground. Distribution of sage grouse sign is shown

on Figure 3-17,

The Horned Lark (Eremophila alpestri) is the only lark native to

North America. It was the most frequently observed bird in Pine

TP ¥ U V- oot FUTARPRS AN B 4 IR V% et X A B e o

Valley. They inhabit open country, especiaily sage flat areas.

Nests are built in depressions on the ground, and food consists

mainly of seeds and insects (Peterson, 1961).

Ravens (Corvus corax) were also common and were observed on 19

sites throughout the valley. Northern harriers (Circus cyaneus)

were observed on 5 sites. These hawks hunt rodents and small
birds in open country (Peterson, 1961). An unidentified falcon

species was observed near site 4/12, and a short-eared owl (Asio

flammeus), a diurnal species of open country, was observed at

Site 4/16.

Other birds observed included a flock of chickadees at Site 5/13
and an unidentified wren at Resiting 3/6. Distribution of birds

is shown on Pigures 3-18 through 3-20.

3.3.3.4 Reptiles

Few reptiles were seen, because most of the surveys were made in

winter -when most reptiles hibernate. Northern side-blotched
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lizards (Uta stansburiana stansburiana) were seen on 1 site in

Cluster 1, on 5 sites in Cluster 2, on 9 sites in Cluster 3, on
2 sites in Cluster 4, and on 1 site in Cluster 5. This species
is unusual in that it is active all year round when the weather
permits (Stebbins, 1966). Unidentified lizard species were

observed at Sites 3/2, 3/16, and 4/14.

Gopher snakes (Pituophis melanoleucus) were observed at Sites

3/6 and 3/21. Distribution of reptiles observed during the

survey is shown on Figure 3-21,

The reptile species list prepared from the field survey is not
an accurate reflection of the numbers or species of reptiles
present in Pine Valley. Warm weather surveys would undoubtedly
produce a much greater number of reptiles. Species expected

from the area are listed in Appendix F.

3.3.4 Overview of Disturbance Factors

A number of man-induced disturbance factors are present in the
valley. Disturbance resulting from grazing, off-road driving,
and mining or construction activities was observed during the
field survey. Invasion of disturbed areas by such undesirable

weeds as Halogetén glomeratus and Salsola iberica is also

an effect. These plants invade areas where soil has been
disturbed or native plant cover has been degraded; thus, they
provide a measure of the state of the natural ecosystem within
the valley., In areas where grazing occurs, they also present

problems for livestock.
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Off-road driving disturbs soils and vegetation, allowing coloni-
4 zation by undesirable plants. Off-road driving appeared to be
one of the primary disturbance factors throughout the valley.
It was sometimes difficult to determine whether the disturbance
; i noted at a site was the result of the shelter monuments place-
ment or the result of other previous disturbance. Conse-

 ¢ quently, disturbance levels as noted on the sites during the

biological survey are likely to be higher than are representa-

;f tive for the valley as a whole.

Halogeton has gained a large foothold especially in the northern’

portion of the valley. Forty-two percent of facilities sites

contained halogeton, but none was observed in Cluster 5, or the

southern portions of Cluster 1 that lie adjacent to it. Halo-
geton is toxic, and a number of sheep deaths caused by its
consumption have been reported. Cattle apparently consume it
only in small amounts. While sublethal effects may occur, no

cattle deaths have been attributed to it (HDR, 1980).

Overgrazing contributes to the spread of halogeton, which, in
s turn, decreases the value of the area for grazing. This is
discussed further in Section 5.0. Areas where evidence of

grazing was observed are shown in Figure 3-22,

- Salsola, another introduced weed, is sometimes cut and cured as
a poor substitute for hay. When eaten in considerable quantity

in its green condition, it tends to cause severe scour in weak

or young animals (Hitchcock et al., 1964). Salsola was observed
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in numerous study areas. Forty-nine percent of the sites con-
tained salsola, but it was more widely distributed in the
northern portion of the valley. It was observed only on two
sites in Cluster S. It was not found in the other 23 sites in
Cluster 5, or in the southern portion of Cluster 1, which lies
adjacent to it. Distribution of halogeton and salsola is shown

in Pigures 3-23 and 3-24,

3.3.5 Results of Cluster Surveys

3.3.5.1 Summary of Conditions in Cluster 1

a. Abiotic Conditions: The legal descriptions of Cluster 1

sites are given in Appendix D. Elevations range from 5215 to
6070 feet (1065 to 1868 m), and sites are located on slopes of
approximately three degrees. The soil is alluvial, composed of
gravel mixed with sand and clay. Abiotic conditions within the

cluster are summarized in Table 3-9,

b. Disturbance: Disturbance was low to moderate at most sites

in Cluster 1, with grazing listed most frequently as the primary
cause of disturbance. Evidence of both cattle and sheep grazing
was observed within the cluster, but cattle sign was much more
abundant. Grazing disturbance was greatest on the sites closest
to the main road running north-south through the valley. Evi-
dence of off-road vehicle use was highest at Sites 1, 2, 4, 9,

10, and 11, BRalogeton glomeratus and Salsola iberica, intro-

duced plant species indicative of disturbance, were also
present from this part of the cluster. Five sites showed

evidence of erosion.
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c. Threatened or Endangered Plant Species: A number of plants

observed within the cluster may be species either Currently
Listed or Taxa Currently Under Review in the 1980 Federal

Register. They include Gutierrezia sarothrae, Townsendia sp.,

Lepidium montanum, Opuntia sp., Astragalus lentiginosus, Astra-

galus sp., Phacelia sp., Sphaeralcea sp., and Eriogonum sp. The

Eriogonum species on - 1/14 is likely to be E. ammophilum, a
species Currently Under Review. Due to the lack of flowers or
other reproductive structures during the season of the survey,
positive species or subspecies identification was not possible,
It is not likely that many of these are species Currently Listed
or Currently "'nder Review, because many are located in specific
habitats not found within the project area, and because a number

are known only from outside Utah.

d. Vegetation: The vegetative communities in Cluster 1 are

largely composed of winterfat (Ceratoides lanata) and rabbit-

brush (Chrysothamnus spp.), with areas dominated by Indian

ricegrass (QOryzopsis hymenoides). Other important species

present included sagebrush (Artemisia spp.), broom snakeweed

(Gutierrezia sarothrae), Astragalus lentiginosus, Sphaeralcea

grossulariifolia, and the grasses, Sporobolus cryptandrus,

Agropyron desertorum, and Bouteloua gracilis. Percent perennial

cover in Cluster 1 shelter sites ranged from 2 to 33 percent
and averaged 25 percent. The plant species observed on Cluster

1 shelter sites are summarized in Table 3-10, and distribution

of the dominant associations is mapped in Figure 3-25,
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