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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, CDRL, Item 004A2. It contains a preliminary
geotechnical evaluation of the proposed Operational Base (0B)
site in Coyote Spring Valley, Nevada. The operational base will
support the MX Land Mobile Advanced ICBM System in Nevada and
Utah. This report presents geological, geophysical, and soils
engineering data as well as recommendations regarding site
suitability, preliminary conclusions regarding foundations for
various facilities, construction considerations, and aggregate
resources.

Concurrent with the study reported herein, two other propo.ad
operational base sites in Utah (Beryl and Milford) are being
investigated for the same purpose. Reports on these sites
will be issued at a later date. Other studies in progress for
the same three operational base sites are water resources,
environmental and mineral surveys, and topographic mapping. The
results of these studies will be presented in separate reports.

Volume I of this report is a synthesis of the data obtained dur-

ing the study. Volume II is a detailed compilation of the data
generated and used in this investigation.
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EXECUTIVE SUMMARY

The results of the preliminary geotechnical investigation per-

formed at Coyote Spring Valley, Nevada, indicate that the area

is suitable for an Operational Base (OB) for the MX system.

The preliminary conclusions and recommendations are as follows:

1.

e e A —— e > .

Depth to Rock - Depth to rock in the operational base test
and training site, main operational base, and designated
assembly area is greater than 150 feet (46 m) except possi-
bly along the extreme eastern margins of these activity cen-
ters.

Depth to Water -~ The depth to the water table below all of
the planned OB activity centers is greater than 300 feet
(91 m). Limited quantities of "perched" ground water may
exist locally throughout the site area.

Terrain - Terrain in the area of the activitv centers is
acceptable. A linear belt about 2 miles (3 km} wide trend-
ing diagonally through the study area has been delineated
because of the incision depth and spacing criteria. Areas
with surface gradients exceeding five and ten percent
generally occur along the margins of Coyote Spring and Kane
Springs valleys.

Faults - Potentially active faults trend toward and throuah
the site area. The fault traces and projections of the
traces should be avoided for locating structures. Historic
seismicity in the site area has been low: however, earth-
quakes of magnitudes of 6.1 have been recorded regionally.
The potential for fault rupture and earthguake hazards
should be evaluated in future studies.

Flooding - Within the general area of the OB site, the
potential for major flooding is relatively low. However,
considerable amounts of runoff should be expected in areas
where ASy fan drainages occur. It appears that convention-
al flood control methods would be effective in controlling
any flood hazard. The degree and locations of potential
flooding should be determined in subsequent studies.

Foundations - The foundation soils at the proposed locations

of the OB activity centers consist predominantly of dense to
very dense sandy gravels which are an excellent foundation
bearing material. It is expected that all structures can be
supported by a system of shallow spread and continuous
footings.

vi
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Roads and Runway - The gravelly subsoils at the MOB will
provide good to excellent support as a subgrade for con-
struction of roads and the runway. Because of terrain
conditions at the proposed location, it is recommended
that the runway be moved further to the west if possible.

Slope Stability - Natural slopes are in stable condition.
Temporary cut slopes in gravelly deposits can be made as
steep as 1/2:1 (horizontal: vertical) if the materials are
cemented. Permanent cut slopes will depend on soil condi-
tions, height of cuts, and degree of cementation and can be
expected to vary from 1:1 to 2:1.

Construction Considerations = Conventional eguipment can
be used for excavation and compaction in the top 5 feet
(1.5 m). However, in areas where Stage III and IV caliche
exist, ripping and/or blasting may be necessary for excava-

tion. Sulfate attack of lake sediments on concrete will
have to be taken into consideration in design of concrete
elements exposed to the soil. Most of the gravelly soil

will not be susceptible to frost action. Frost action in
the finer grained soils or in gravels with a significant
amount of fines will be moderate.

f‘cm nATIONAL NGO
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1.0 INTRODUCTION

This report presents the results of a preliminary geotechnical
evaluation of the proposed Operational Base (OB) site in Coyote
Spring valley, Nevada (Figure 1-1). The purpose of this study
was to assess the geological, geophysical, and soils engineering
data and to present recommendations regarding site suitability,
foundations for various facilities, construction considerations,

and aggregate resources.

Our previous report, "Operational Base Site, Coyote Spring and
Kane Springs valleys, Nevada," submitted 27 February 1980,
included discussions on water supply, land ownership, existing
and proposed transportation systems, and terrain and geotechni-
cal conditions. No field work was conducted for that initial
study. Four conceptual layouts were presented in that report
for the three major activity centers; i.e., the Main Operational
Base (MOB), the Designated Assembly Area (DAA), and the Opera-
tional Base Test and Training Site (OBTS). Subsequently, there
have been a series of meetings and discussions concerning the

location of activity centers within the siting area.

For the present site-specific investigation, the preferred con-
ceptual layouts (as described in Section 2.0) were developed by
a working group on operational base siting composed of personnel
from SAC, AFRCE, BMO, Fugro National, TRW, Martin Marietta, COE,
and the Ralph M. Parsons Company. The geotechnical siting cri-

teria and exclusions which formed a baseline for the present

1%5&0 MATIONAL 1N
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study are derived from the document entitied "Siting Criteria

for MX Operating Bases, 10 November 1980."

The present report is more detailed than our prior report and is
the resuit of a thorough review of available geotechnical data
as well as detaiied fieid studies within the proposed site area.
This report contains two voiumes; Volume I is a synthesis of the
data with conclusions and recommendations, and Voiume II is a
compitation of the data. This report is intended to be utiiized
by the architect and engineer for the preliminary layout of
facilities within the various activity centers and for prelim-

inary foundation design considerations.

The objectives of this study have been to:
o Identify the geologic units;

o Determine the subsurface conditions and depths to rock and
water;

o Characterize the basin~filil deposits and describe the
physicai and engineering properties of the subsoils in the
activity center areas;

o Identify adverse terrain conditions;

o Identify geoiogic hazards inciuding flooding, fauiting,
landstides, and subsidence;

o Develop pretiminary foundation design recommendations in
the activity center areas and general construction considera-
tions; and

o Identify potential aggregate sources.

'f\n;nn RAVIONAL 1T
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2.0 SITING CRITERIA AND ASSUMPTIONS FOR
OPERATIONAL BASE STRUCTURES

Conceptuaily, the proposed Operationair BRase (OB) consists of
four main activity centers. Their names and approximate areas

are as foilows:

Approximate Area

Activity Center acres (hectares)
Main Operational Base (MOB) 1800 (700)
Designated Assembly Area (DAA) 1800 (700)
Operational Base Test and
Training Site (OBTS) 2200 (900)
Base Housing (BH) . 2700 (1100)

The proposed layouts of these centers at the Coyote Spring
Vailley site (Figure 2-1), as shown in this report, were devel-

oped by the operational base working group on 20 August 1980.

2.1 SITING CRITERIA

The operationali base layout for the proposed Coyote Spring site
generally follows the criteria set out in the draft BMO document
"MX Siting Criteria for MX Operating Bases, 10 November 1980."
In this document, guidelines for siting and exclusion are also
provided. Those relevant to the present geotechnical investi-

gation are excerpted below:

Desirable Geotechnical Features

o Suitabie soil for building and landscaping; and

o Avoid active and potentially fault zones.

Geotechnicai Exciusions

o Areas having rock and water within 50 feet (15 m) of surface
except base technical and housing areas (OBTS/Training);

'ﬁmau NATIONAL 1T
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o Surface grade (DAA/OBTS/Training and Airfieid);

- Nominal surface grade of greater than five percent;:

- Locar g. de greater than ten percent measured over a
1000-foot (305-m) length;

- More than two 10-foot (3-m) deep drainage crossings per
1000 feet (305 m); and

o Surface water which inciudes all significant liakes, reser-

voirs, swamps, perenniair drainages, and playas subject to
fiooding.

2.2 ASSUMPTICNS FOR OPERATIONAL BASE STRUCTURES

Proposed structures and the estimated column loads, identi-
fied in each activity center, are listed beiow. For discussion
purposes, the estimated column loads are categorized into light
(less than 50 kips) (23 tonnes), medium (50 to 200 kips) (23 to
91 tonnes), and high (greater than 200 kips) (91 tonnes).

Estimated Coiumn Load
Structures in MOB High (H), Medium (M), or Light (L)

Office (office space for 800
personnel, computer center,
and dining space for 1000

peopie) M
Shop L
Communication Tower H
Fuel Tank not applicabie
Storage Siio H
Warehouse L to M
Fire Station L
Vehicles Maintenance Facility L
Airport Facility M
Runway (12,000 feet [3658 m) long) not applicabie

Marshailing Yard not applicable

Structures in DAA

Missile Assembly Buiiding

(150-ton [136-tonne] bridge crane) H
Heavy Vehicles Assembly

Faciiity (l5-ton [id-tonne] bridge

crane) M

jﬁcnu NATIGNAL INC
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5
Launcher Assembly Building M
Launcher Integration Building M

Stage Storage Area (earth covered
structure, 10-ton [9-tonne]

overhead crane) M
Weapon Storage Area M
Missile Storage Area M
Warehouse L to M
Office L
Laboratory (electronic equipment) L
Shop L

Structures in OBTS

Cluster Maintenance Facility Storége M
Office L
Laboratory L
Shop L
Structures in BH
Residential Houses L
Apartments L
Community Center M
Hospital M
Recreation Center M
School M

These assumptions regarding column loads were used in planning
the geotechnical investigations described herein. Additionally,
they are a basis for the discussion of Foundation Considerations

in Section 6.2.

All the structures except the Missile Assembly Building (MAB)
have been assumed to have the lowest floor level at final grade.
Only the deeper part of the MAB will have lowest floor level at

50 feet (15 m) below grade.
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3.0 SCOPE

The scope of the study consisted of the following:
o Review of existing data;

o Field investigations by geologists, geophysicists, and engi-
neers;

o Laboratory testing on selected samples recovered from the
borings, trenches, and test prits; and

o Analysis of the results of the field and laboratory investi-

gations and the subsequent discussions, conclusions, and
recommendations.

3.1 REVIEW OF EXISTING DATA

Prior to the geotechnical field activities, existing data
were reviewed. The existing data included the results of the
previous investigation by Fugro National, Inc. (report dated 27
February 1980, FN-TR-35), other published literature included in
the bibliography, land status conditions, and results of geolog-
ic investigations in the general vicinity of the site published

by the Nevada Bureau of Mines and the U.S. Geological Survey.

3.2 FIELD INVESTIGATION

The field investigation performed in October 1980 consisted of
geologic mapping, exploratory borings, trenches, test pits, cone
penetrometer tests, and geophysical (seismic refraction and
electric resistivity) surveys. The different techniques used in
the field investigation are outlined in Table 3-1. Detailed
procedures for geologic, geophysical, and engineering activities
are included in Sections A2.0, A3.0, and A4.0 of Appendix A,
respectively. Table 3-2 lists the types and numbers of the

field activities performed.
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GEOLOGY AND GEOPHYSICS

NUMBER OF
TYPE OF ACTIVITY ACTIVITIES
Geologic mapping stations 103
Shallow refraction 1
ENGINEERING
Intemediate refraction 1
NOMINAL
; NUMBER OF BORINGS DEPTH
Deep refraction 1 FEET (METERS)
Electrical resistivity 5 2 160 (49)
5 100 (30)
ENGINEERING—LABORATORY TESTS
NUMBER OF ? 0 s
TYPE OF TEST TESTS NOMINAL
NUMBER OF TRENCHES DEPTH
Moisture/density 135 FEET (METERS)
14 14 (4)
Specific gravity 5
NOMINAL
. . NUMBER OF TEST PITS DEPTH
Sieve analysis 113 FEET (METERS)
Hydrometer 6 36 10 @)
NOMINAL
Atterberg limits 34 NUMBER OF CONE DEPTH
PENETROMETER TESTS |reer (METERS)
Consolidation 9
39 33 (10)
. . SAME AS
Unconfined compression n 16 NEAREST
BORING
friaxial compression 9
Direct shear 67
Compaction 8
CBR 8
SCOPE OF ACTIVITIES,
Chemical analysis 12 OPERATIONAL BASE SITE

COYQTE SPRING VALLEY. NEVADA

MX SITING INVESTIGATION

TABLE

DEPARTMENT OF THE AIR FORCE — BMO 3-2

23 DEC 80
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Permits for access were arranged through the Las Vegas, Nevada,
District Office of the Bureau of Land Management (BLM). At
BLM's request, all field activities were performed along exist-
ing roads or trails to minimize site disturbance. Archaeologi-
cal and environmental surveys were performed at each proposed
activity location. Activity locations were changed in those few
instances where a potential environmental or archaeological
disturbance was identified. Brief descriptions of each type of

of activity follow.

3.2.1 Geologic Mapping

The primary objectives of the field geologic mapping were to
identify any geologic hazards or conditions not identified in
previous studies and to delineate and define soil! and rock
formations. Color aerial photographs (1:25,000 scale) were used
as a mapping base. The field data were subsequently transferred

to 1:24,000-scale topographic maps.

3.2.2 Borings

Rotary wash techniques were used to drill borings to depths
ranging from approximately 50 to 160 feet (15 to 49 m) below the
existing ground surface. Both undisturbed and representative
scil samples were taken at various depths for laboratory test-

ing.

3.2.3 Trenches and Test Pits
Trenches and test pits were excavated at selected locations

throughout the site to determine characteristics of the shallow
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subsurface soils. Bulk samples were taken for laboratory test-

ing.

3.2.4 Cone Penetrometer Tests (CPTs)

Cone penetrometer tests were performed to supplement borings to
obtain continuous soil information and to estimate in-situ

soil properties.

3.2.5 Seismic Refraction Surveys

One deep, one intermediate, and 11 shallow seismic refraction
surveys were conducted to determine the depth and configuration

of subsurface velocity lavyers.

3.2.6 Electrical Resistivity Surveys

Five resistivity surveys were performed to provide data on the

electrical prcperties of the subsurface soils.

3.3 LABORATORY TESTING

Laboratory testing was performed on representative soil samples
to determine the engineering properties of surface and subsur-
face soils. The testing program included soil classification,
moisture/density, sntterberg limits, ccwpaction, California Bear-
ing Ratio (CBR), triaxial shear, unconfined compression, direct
shear, and consolidation tests. In addition, chemical tests
were performed on representative samples from various soil lay-
ers. Testing procedures, which are in general compliance with
the ASTM standards, are discussed in Section A4.0 of Appendix A.

The number of tests performed is summarized in Table 3-2.
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3.4 ANALYSES, CONCLUSIONS, AND RECOMMENDATIONS

Foilowing the fieird and L1aboratory investigations, anaiyses were
made of airi the collected data. These inciuded studies of iand
status in the site area, cuiturai conditions, depths to shaliow
rock and water, Ltocations of fauirts and lineaments, and types
and properties of surface and subsurface soiis. Following the
anaiLyses, conclusions and recommendations were developed regard-
ing site suitabiiity, potentiai geotechnical hazards such as
fauits, firooding and rockfali, stability of naturai and cut
siopes, location of potential aggregate sources, types of
foundations for the various structures and their allowabie

bearing pressures, and construction considerations.
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4.0 GEOGRAPHIC AND CULTURAL CONDITIONS

4.1 LOCATION
The site area is located approximately 45 miles (72 km) from
Nellis Air Force Base, Nevada, ani includes the central portion

of Coyote Spring Valley and the southwesternmost portion of Kane

Springs Valley (Figure 1-1).

Coyote Spring Valley extends approximately 40 miles (64 km) in a
north-south direction and has a maximum width of about & miles
(13 km). The northern portion of the valley is in Lincoln
County and the southern portion is in Clark Countwv. The eleva-
tion of the wvalley floor in the site area is about 2250 feet
(686 m). On the east, the valley is bounded by, from south to
north, the steep fronts of the northern Arrow Canyon Range,
southern Meadow Valley Mountains, and the southwesterly tip of
the Delamar Range. The Arrow Canyon Range rises a little more
than 50C0 feet (1524 m) above sea level. The southern Meadow
Valley Mountains attain a maximum elevation of about 5500 feet
(1677 m) above sea level. On the west, Coyote Spring Valley is
bounded by, from south to north, the Las Vegas Range, the Elbow
Ranne, and the Sheep Range. The Las Vegas and Elbow ranges in
the site area attain maximum elevations of about 4650 and 3808
feet (1418 and 1161 m), respectively. The crest of the Sheep
Range is higher than 7000 feet (2134 m) above sSea level, and
half of this distance exceeds 8000 feet (2432 m) above sea
level. Hayford Peak, altitude 9920 feet (3024 n), at the

southern end of the range is the highest point in the area.

'F.IGRD BATIOMAL INC
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Kane Springs Valley extends northeasterly from the northern end
of Coyote Spring Valley. It is about 25 miles (40 km) long and
up to about 4 miles (6 km) wide. The elevation of the valley
floor in the site area is about 2250 feet (686 m) above sea
level. Kane Springs Valley is bounded on the northeast by the
Delamar Range and on the southeast by the Meadow Valley Moun-
tains. A section of about 4 miles (6 km) along the crest of the
Delamar Range is higher than 7000 feet (2134 m). Only a few
short segments of the Meadow Valley Mountains in this area are

higher than 5000 feet (1524 m) above sea level.

4.2 CULTURAL FEATURES

Cultural features within the site area include paved and unpaved
roads, power transmission lines, borrow pits, and the Desert

National Wildlife Range (DNWR).

Paved roads within the site area include U.S. Highway 93, "old"
Highway 93 (not presently maintained), and State Route 7. U.S.
Highway 93 trends north-south along the central portion of
Coyote Spring Valley. "0ld" U.S. Highway 93 trends northwest-
erly along the eastern margin of Coyote Spring Valley. State
Route 7 trends east-west through the southerly portion of the
site. Low wing dikes (generally less than 3 feet [0.9 m] high)
constructed of local gravels are located along the eastern side
of "old" Highway 93. The main power transmission line of the
Lincoln County Power District lies approximately 200 feet (61 m)
west of U.S. 93 and generally parallels the highway. The

proposed route of the southern California-bound Intermountain
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Power Project (IPP) transmission i1ine is planned as far as a
mile and a quarter (2.1 km) to the east. Power transmission
lines aiso trend northeasteriy across the southeriy portion of
the site. The DNWR is iocated west of U.S. Highway 93. No
structures or fences are associated with the wiidiife range. At
the time of ou. fiei1d investijation, an east-west trending
barbed wire fence located approximatery 4 miles (6.4 krm) north

of Highway 7 was under construction.

4.3 LAND STATUS

Coyote Spring and Kane Springs valieys contain mostly public
tands administered by the BLM, Las Vegas District Office. There
are 1720 acres (690 hectares) or about 2.7 square miles (7.0
km2) of private property in the northwestern corner of Coyote
Spring Vailey (Drawing 4-1). The closest private lands outside
the vaileys are those near Moapa on the Muddy River (Pahranagat

Wash) .

There are three possibie changes to the present 1and status
which are awaiting future action. The first is the DNWR liand
withdrawali and wilderness applications filed in 1974. These
applications wouird withdraw from the BLM a parcel of 1and
between the LNWR on the west and U.S. Hijhway 93 on the east.
This parcel coutd through the wilderness application, be added
to the proposed wilderness land within the DNWR which wouid form
a larger wiiderness area. This same 1and, if withdrawn from
ELM, wouid extend the cresent DNWR boundaries. This extension
wouird form a buffer zone between tha range activities and human

contact. These appiications, as filed by the U.S. Fish and

funnn naTIONAL 1NC
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Wildlife Service, has had the effect of segregating the area so
as to maintain its wiiderness characteristics until such tire as
Congress acts on the apptication. Presently, the land withdraw-
al application is pending compiiance with the Federal Land
Management Organic Act, while the wiiderness application is

pending a mineral study of the area.

The second activity that has a potential for changing the
present iand status is an ongoing BLM Wilderness Inventory
Study. This study is intended to examine areas which may have
wiltderness characteristics. During the BLM's initial wiiderness
inventory, several areas were identified for follow-on studies.
Areas that will be field-checked during the next rhase of the
BLM study are:

1. Delamar Mountains - north Coyote Spring/southern Kane
Springs vaileys;

2. Central Deiamar Mountains - northern Kane Springs Vailey;

3. Meadow Valley Range - southern Kane Springs/eastern Coyote
Spring vallieys;

4, Arrow Canyon Range - eastern Coyote Spring Valley; and

5. Fish and Wilidiife Areas #1, #2, and #3 - western Coyote
Spring Vatiey.

The last area Listed above is the previousiy mentioned strip of

rtand west of Highway 93.

The third possibie change in land status might resuit from a
Desert Land Entry application (DLE) for 640 acres (260 hectares)
in Pahranagat Wash, just north of State Route 7. Pepending on

the appiication's acceptance, this area couird become private

property.
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