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FN-TR-34

FOREWORD

This report was prepared for the Department of the Air Force
Ballistic Missile Office (BMO) in compliance with Contract No.
F-04704-80-C-0006, CDRL Item No. 005A2. It presents the results
of a preliminary aggregate resources investigation within and
adjacent to selected lands in Utah and Nevada that are under
consideration for siting the MX system. The program was funded
in June FY 79 through supplemental funding of the FY 79 Geo-
technical Program.

Results of the investigation are presented in this volume as
text, appendices, and two drawings.
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1.0 INTRODUCTION

1.1 BACKGROUND

The MX aggregate program began in 1977 with the investiga-

tion of Department of Defense (DOD) and Bureau of Land Manage-

ment (BLM) lands in California, Nevada, Arizona, New Mexico,

and Texas (FN-TR-20D). This program identified, on a selected

regional basis, potential sources of concrete aggregate that

could be used for construction of the MX system and ranked them

according to suitability. Economic factors (e.g., mining

costs, haul distances, etc.) were not considered.

Refinement of the potential MX siting area in FY 79 added

portions of Utah and Nevada that were not studied in the initial

Aggregate Resource Evaluation Investigation (AREI) of the

Nevada-California areas (Figure 1). This additional area

(Figure 2) was defined as the Utah-Nevada Aggregate Resources

Study Area (UARSA).

1.2 OBJECTIVES

The primary objective of the Utah-Nevada Aggregate Resources

Study is to bring the entire, currently defined potential

siting area to a similar level of aggregate investigation. The

principal effort is to preliminarily inventory and rank sand,

gravel, and rock resources according to their suitability for

use as aggregate in concrete (3- to 7.5-kips-per-square-inch

compressive strength), railroad ballast, and road base. The

initial aggregate study, FN-TR-20D, inventoried and ranked sand,
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gravel, and rock resources according to their suitability for

use as aggregate in concrete to be used in construction of the

MX trench system.

Factors which influenced inventory procedures and the ranking of

the sources included:

1) Type of deposit: Both rock and basin fill were inves-
tigated as potential aggregate sources.

2) Quality of the material: American Society of Testing
and Materials (ASTM) standards and Standard Specifi-
cations for Public Works Construction (SSPWC) were used
to evaluate aggregate quality.

3) Quantity of material: 86.9 x 106 tons of gravel and
5.8 x 106 tons of sand are estimated to be required
for construction of the presently conceived MX horizon-
tal MPS system.

4) Size of boundary extension: An approximate 30-mile
boundary extension around potential suitable siting
area was based on current estimates pertaining to

.4w the maximum practical and economical haul distance
anticipated for the MX system.

5) Availability of water for aggregate processing: A
brief review of existing data on ground and surface
water within the study atea and visual observations at
field station stops were performed.

6) Accessibility: A brief review of major land transporta-
tion facilities within the study area and visual
observations at field station stops were performed.

This study was designed to provide regional information on the

general location, quality, and quantity of aggregate and con-

struction material resources (sand, gravel, and rock) within

the study area in a useful and informative format for planning

' purposes. Detailed information on the actual location and

development of proven available suitable aggregate sources was

beyond the scope of this study.
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1.3 SCOPE

The scope of this investigation required that both office

studies and field reconnaissances be performed. The following

pertinent steps were included in the investigation:

1) Collection of available existing data on the quality
and quantity of potential concrete aggregate, railroad
ballast, and road base sources.

2) Analysis and evaluation of collected data with subse-
quent selection of areas for field reconnaissances.

3) Aerial and ground field reconnaissances of representa-
tive basin-fill and rock aggregate sources with sam-
pling of selected representative materials.

4) Limited laboratory testing to supplement available
existing data and to provide sufficiently detailed
information to assist in predicting suitability of
potential aggregate resources over broad areas.

5) Preliminary review of existing data on water avail-
ability and land transportation facilities within the
study area.

6) Application of the aggregate resources preliminary
ranking system developed during the initial aggregate
investigation. This system utilizes ASTM and SSPWC
standards and specifications.

4
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2.0 STUDY APPROACH

2.1 METHODOLOGY

The study approach was to 1) utilize, to the maximum extent

possible, existing data on aggregate sources in the area,

2) supplement the existing data with limited field reconnais-

sances including collection of representative potential aggre-

gate source materials for laboratory testing, and 3) assess

critical physical/chemical properties to support the results of

the inventory and ranking.

2.1.1 Existing Data

Collection of existing test data from available sources was a

primary factor controlling the study approach. Data were

collected from federal, state, and private agencies, institu-

tions, and individuals in Reno, Carson City, and Ely, Nevada,

and Salt Lake City, Cedar City, and Richfield, Utah. Principal

sources of data directly pertaining to concrete aggregate or

related construction materials were the State Highway Depart-

ments of Nevada and Utah. The majority of this information is

related to the use of aggregate material for asphaltic concrete,

base course in road construction, or ballast material. Many of

the suitability tests for these types of construction materials

are similar to those for concrete aggregate.

2.1.2 Supplemental Field Data

Aerial and ground reconnaissances of the study area were made to

collect additional data and to verify conditions determined

during the review of existing information. During this phase,

I
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192 basin-fill and rock field station data stops were made in

potential aggregate sources as well as existing quarries and

borrow pits. Identification of basin-fill materials in the

field followed ASTM D2488-69 Description of Soils (Visual-Manual

Procedure), and the Unified Soil Classification System (Appen-

dix C). Rock identifications followed procedures described in

the Quarterly of the Colorado School of Mines and Standard

Investigative Nomenclature of Constituents of Natural Mineral

Aggregates (ASTM C294-69).

Selected sources were sampled for additional laboratory testing

and/or petrographic thin section analysis. Representative

basin-fill samples were collected by channel sampling stream

cuts or man-made exposures. Rock samples were obtained from

exposures of fresh or slightly weathered material whenever

possible. The weight of the samples collected ranged between

100 and 150 pounds. Samples collected for thin sectioning were

hand specimens, generally not exceeding five pounds in weight.

2.1.3 Data Analysis

Engineering and geologic criteria were used to analyze and

evaluate the existing and field data. This was supplemented by

selected laboratory tests (Table 1) and petrographic thin

section examinations which emphasized a determination of dura-

bility, soundness, and gradation. Because materials suitable

for use as concrete aggregate are generally acceptable for use

as railroad ballast and road base, concrete aggregate parame-

ters are the principal consideration in this report.

I
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AGGREGATE SAMPLE TYPE AND
CLASSIFICATION ASTM TEST NUMBER OF TESTS

ASTM C-88; SOUNDNESS BY ROCK (7)
USE OF MAGNESIUM SULFATE GRAVEL (6)

ASTM C-131; RESISTANCE TO
COARSE ABRASION BY USE OF THE ROCK (1)

LOS ANGELES MACHINE GRAVEL (6)

ASTH C-136;
SIEVE ANALYSIS GRAVEL (7)

ASTM C-88; SOUNDNESS BY
USE OF MAGNESIUM SULFATE
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ASTM C-136; SAND (1)
SIEVE ANALYSIS
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2.1.4 Presentation of Results

Results of the study are presented in text form, tables, two

1:500,000 scale maps, and appendices. The aggregate resources

map (Drawing 1) shows the location, type, and rank of all

Class A and Class B aggregate sources (Section 2.2, Preliminary

Aggregate Ranking System). Class C materials are only generally

depicted, with no assigned geologic unit designation. Drawing 2

presents the 508 existing test data and field station sites

within the study area.

Geologic symbols utilized in Drawing 1 relate to standard

geological nomenclature whenever possible. Undifferentiated

alluvial and rock units were established primarily to accommo-

date map scale and may contain deposits which could supply

significant quantities of high quality materials. A conversion

table to relate these geologic symbols to Fugro geologic unit

nomenclature is contained in Appendix E.

All contacts which represent distinct boundaries between geo-

logic material types (or classes of aggregate resources) are

shown as solid lines in Drawing 1. The contacts are dashed

where the depicted data were extrapolated beyond the limits of

the source data or where accuracy of the data may be question-

able. Local small deposits of one type or class of material

may be found in close association with a larger deposit of a

different type or class. Due to scale limitations, these

smaller deposits could not be shown on the aggregate resources

map and have been combined with the more prevalent material.

1I
. I -" . ... . . -
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Appendices contain tables summarizing the basic data collected

during the field investigations, the results of Fugro National's

supplemental aggregate testing program, existing test data

gathered from various outside sources, an explanation of caliche

development, the Unified Soil Classification System, photographs

of typical material sources, and a geologic unit cross reference

table.

2.2 PRELIMINARY AGGREGATE RANKING SYSTEM

After completing field activities and compiling all data, a

system to preliminarily rank potential concrete aggregate

sources was developed in order to describe their relative

merits. Based primarily on physical properties, this ranking

system divided the potential aggregate sources into Class A,

Class B, and Class C (Table 2). Exposure chiracteristics of the

potential aggregate source, such as extent, accessibility,

minability, and water availability were also considered but

generally did not alter the physical property ranking.

The specifications for each class of material are based on

1) ASTM C33-74A Standard Specifications for Concrete Aggregate,

2) SSPWC Part II Construction Sections 200-1.1, 1.4, 1.5, and

1.7, 3) a review of the literature applicable to concrete aggre-

gates, 4) contacts with industrial producers of concrete aggre-

gates, 5) contacts with consultants in the field of concrete

aggregates, and 6) sound engineering and geologic judgment.

Since a majority of deposits being evaluated either lack test

data completely or were previously tested for their suitability
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AGGREGATE RANKING

AGGREGATE CHARACTERISTIC 1 A CL SS BCAS _

CLASS A CLASS B 2 CLASS C

ABRASION RESISTA6-1, PERCENT WEAR 3  -40 40-50 '-50

Na SO4  -12 .-12 ,.12
COARSE AGGREGATE

Mg S04  -18 '18 >18SOUNDNESS. __________________ _____ _______________

PERCENT LOSS4

Na 304 -10 .10 .10

FINE AGGREGATE
Mg SO4  '1:5 'I5 >!15

1L

MATERIAL FINER THAN COARSE AGGREGATE c1 1-2 '2

NO. 200 SIEVE.
PERCENT BY WEIGHT FINE AGGREGATE 3 3-7 '7

OTHER DELETERIOUS MATERIAL (ALKALI REACTIVE
AGGREGATE, MICA, GYPSUM, PYRITE, CHLORITE,
CALICHE OR CLAY COATINGS, LOW DENSITY OR :1 1-3 '3
ORGANIC MATERIAL, FLAT, PLATY, OR ELONGATE
PARTICLES)

1. AGGREGATE CHARACTERISTIC BASED ON ESTUATED VALUES OR STANDARD TEST RESULTS

2. THIS CLASS MAY BE DIVIDED INTO SUBUNITS BI (ONE OR TWO POOR CHARACTERISTICS) OR
02 (MORE THAN TWO CHARACTERISTICS)

3. ASTI C131 (500 REVOLUTIONS)

4. ASTI CBS (5 CYCLES)

A

PRELIMINARY AGGREGATE RANKING SYSTEM

UTAH-NEVADA STUDY AREA

MX SITING INVESTIGATION TASLE

DEPARTMENT OF THE AIR FORCE - O 2

fif O,- U NATIONAL, INa.
3 MAR 0
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for some other purpose, this preliminary ranking system relies

heavily on qualitative evaluations based upon field visual

observations. The general physical property characteristics of

Class A, Class B, and Class C aggregate sources are as follows:

Class A

Potential sources of high quality concrete aggregate not
requiring the use of special cements or admixtures (Table
2). Only minimal processing should be necessary to meet
known requirements for concrete aggregate. However,
additional testing and case history studies will be needed
to confirm adequacy and define exact characteristics.

Class B

Potential source of possible concrete aggregate exhibiting
one or more undesirable characteristics which make it of
poorer quality than Class A aggregate (Table 2). Detailed
investigations will be required to accurately determine
aggregate suitability and probable concrete characteris-
tics. Where possible, this class of material was divided
into subunits B1 and B2. Materials classified as B1
are considered to be generally adequate for concrete
aggregate having only one or two characteristics which
cause them to be ranked as Class B material. Those mate-
rials ranked as B2 are considered to be probably suit-
able but have several characteristics which may make them
marginal for use as concrete aggregate. Where these
distinctions could not be made with present information,
the material is classified as Class B.

Class C

Material considered unsuitable for use as concrete aggre-
gate (Table 2).

A

-. ... . ....
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3.0 STUDY RESULTS

3.1 LOCATION AND DESCRIPTION OF STUDY AREA

The UARSA is located in western Utah and easternmost Nevada

(Figure 2). It includes portions of Tooele, Juab, Millard,

Beaver, Iron, and Washington counties, Utah, and Elko, White

Pine, and Lincoln counties, Nevada. With a maximum north-south

length of approximately 200 miles and a maximum east-west width

of 125 miles, the study area encompasses almost 16,000 square

miles.

The study area lies totally within the Basin and Range Physio-

graphic Province. The physiography is controlled by, and

strongly reflects, the underlying geologic structure. Eroded

remnants of uplifted fault-block mountains separated by down-

dropped basins characterize the study area. Mountain ranges are

commonly composed of Paleozoic carbonate and clastic rocks that

exhibit north to northwest trends. Quaternary basalt flows and

associated cinder cones are common in the southeastern portion

of the study area. Many of the valleys are broad and elongated

and have been inundated by various Pleistocene lakes (e.g., Lake

Bonneville) that have greatly influenced the Quaternary depo-

sitional history. Closed basin conditions are common today,

with gently.sloping alluvial surfaces grading toward playas in

the valley axes. The Sevier Dry Lake is a large closed system

that forms the terminus of the area's only major drainage

system, the Sevier River.
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3.2 POTENTIAL AGGREGATE RESOURCES

3.2.1 Basin-Fill Sources

The principal basin-fill sources of potentially acceptable

aggregate within the UARSA are older lacustrine, alluvial fan,

stream channel, and undifferentiated alluvial deposits. All

exhibit a range in quality, depending primarily upon durability

and gradation characteristics. Ideally, a basin-fill concrete

aggregate source should be composed of well-graded, hard,

durable, subangular to subrounded particles. Railroad ballast

durability specifications are similar to concrete aggregate,

but typical grain size varies from 1-3/4 to 1-1/2 inch, prefer-

ably crushed material. Road subbase material requirements are

much less stringent than concrete aggregate requirements.

Therefore, all concrete aggregate sources should be acceptable

for road material.

Although the gradation may be altered extensively by processing,

economics demand that the source material be within certain

defined gradation limits. In addition, concrete design spe-

cifications may require excessive plus 3/4-inch material to

produce 3/8-inch crushed gravel. The gradation of the aggre-

gates in a concrete mix affects not only strength, cement and

water content, and workability but also concrete pumping re-

quirements and reinforcing rod spacing. Basin-fill aggregate

gradation sizes have been grouped into two general categories

for this study: minus 3/8-inch fine aggregate (fine to coarse



FN-TR-34
15

sand) , and plus 3/8-inch coarse aggregate (fine gravel to

boulders).

The large areas of basin-fill material designated as Class C in

Drawing 1 represent primarily fine-grained deposits deemed

unsuitable for aggregate. Most Class C material is deep water

older lacustrine, playa, or fine-grained distal alluvial fan

material. Small units of higher class basin-fill material

occur within the Class C areas but were not depictable in

Drawing 1.

3.2.1.1 Older Lacustrine Deposits - Aol

Older lacustrine deposits within the UARSA were deposited in

Pleistocene Lake Bonneville and related lakes. Lake Bonne-

ville originally covered vast portions of western and northern

Utah but has since receded to become the present Great Salt

Lake.

Paleo-nearshore sand bar, sand spit, and delta deposits form

major potential fine and coarse aggregate sources. These

deposits occur in zones roughly coincident with the paleo-

shorelines at the 4800- and 5200-foot topographic contours and

are predominantly composed of sand and gravel with lesser

amounts of cobbles and boulders. A range of gradations may be

present depending on the environment of deposition but generally

the selective sorting of sediments by wave action has removedA

most silt- and clay-sized material. Extensive older lacustrine

sediments, deposited in deeper water environments, may be pres-

ent in the central portions of many of the valleys. However,
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these concain significant amounts of silt, clay, and alkaline

salts or other evaporites and are not considered potential

aggregate sources.

The most common deleterious material noted is chert, but it was

never observed in excess of five percent by volume. Other

deleterious materials noted in these units include potentially

alkali reactive, vesicular, or low density volcanic, metamor-

phic, and sedimentary particles. Test results and field station

data indicate that some deposits may be deficient in the plus

3/4-inch size, with an average 78 percent passing the 3/4-inch

sieve and a range of 70 to 85 percent.

Locally extensive and widely distributed older lacustrine

deposits are generally ranked as Class A or Class BI, dtpending

on deleterious material content and gradation restrictions.

These deposits are presently being widely utilized as sources of

fine and coarse aggregates for highway construction in Utah.

Although older lacustrine deposits are locally extensive, they

were usually not depictable at the 1:500,000 scale of Drawing 1.

They have been grouped with the alluvial fan (Section 3.2.1.2)

and undifferentiated alluvium (Section 3.2.1.4) deposits in most

instances.

3.2.1.2 Alluvial Fan Deposits - Aaf

t4 -Alluvial fans flanking the mountain fronts are widespread

throughout the UARSA and provide one of the most extensive

reserves of coarse and fine aggregates in the study area. They
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are formed by the erosion of material from surrounding rock or

areas of higher relief. The material is gradually transported

downslope under the influence of gravity and water and is

deposited in characteristically fan-shaped geomorphic features.

The deposits are typically heterogeneous to poorly stratified

mixtures of boulders, cobbles, gravel, sand, silt, and clay that

grade from very coarse grained near the rock/alluvium contact to

fine grained near the valley interiors. Individual fan units

contain poorly to well graded, subangular particles that exhibit

great lateral and vertical textural variation. Test data

indicate that most of the alluvial fan deposits may be deficient

in the plus 3/4-inch sizes. The average percent passing the

3/4-inch sieve was 73 percent and ranged from 65 to 86 percent.

• Composition of the surrounding source rock strongly controls the

quality of the material found in alluvial fans. Fans surround-

ing carbonate or quartzitic rocks generally contain the most

durable and sound materials, while those surrounding undifferen-

tiated volcanic, metamorphic, and sedimentary rocks are gen-

erally less acceptable.

Caliche development, a natural process of soil development in

arid climates, ranged from none in the younger fans to Stage IV

(Appendix B) in the older fans. The older, more calichified

4 units may be partly or wholly consolidated, contain excessive

deleterious carbonate or clay coatings and highly weathered

clasts, and be unacceptable for use as aggregate.

4I
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Alluvial fan deposits are widespread and extensive and are being

actively mined for localized fine and coarse aggregates in

the study area. However, because of the restricted particle

gradations, content of clay- or silt-sized material, and other

deleterious substance, a majority are ranked as Class B.

3.2.1.3 Stream Channel Deposits - Aal

Stream channel deposits associated with secondary ephemeral

streams commonly transect alluvial deposits and trend perpendic-

ular to the nearby mountain ranges toward the valley axes.

There, they terminate at a central playa area or a primary

drainage system. Most are too small to depict in Drawing 1 and

have been grouped with the adjacent, more predominant units

(i.e., alluvial fan, undifferentiated alluvium).

AN Stream channel deposits vary from heterogeneous mixtures of

sand, gravel, cobbles, and boulders near mountain fronts to

fine-grained sands, silts, and clays near valley centers. The

quality of the material reflects the properties of the rock

types found in the stream source area and along its course and

the deposits have been ranked accordingly. The most durable and

sound materials are found along streams which drain areas of

carbonate or quartzitic rock terrain. The deposits along

streams draining volcanic and metamorphic source areas are

highly variable and may or may not contain acceptable materials.
A!

A Near mountain fronts where stream gradients are high, stream

channel deposits are generally coarse grained, noncemented,

free of deleterious ;oatings, suitably shaped, contain a low
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percentage of silt and clay fines, and are relatively durable.

The soft and friable materials have largely been removed by the

natural abrasive action of stream transport. Further from the

mountain fronts suitable fine aggregate sources of sand may be

located. Material deposited by streams near valley centers or

on the flood-plains of major drainages is generally too fine-

grained to make acceptable aggregate. Many stream channel

deposits are self-renewing with a fresh supply of sand and

gravel being carried downstream during periodic cloudbursts.

A majority of the stream channel deposits have been ranked

as Class B. Because of their limited areal extent, they will

supply only localized aggregate requirements and are not con-

sidered potential major- fine or coarse aggregate sources.

w3.2.1.4 Alluvial Deposits Undifferentiated - Au

Undifferentiated alluvial deposits consist of various combina-

tions of basin-fill units that could not be separately delin-

eated in Drawing 1 because of the map scale. Included are allu-

vial fans, older lacustrine, playa, stream channel, stream

terrace, and pediment deposits. These alluvial deposits are

heterogeneous to stratified mixtures of boulders, cobbles,

gravel, sand, silt, and clay comprised of a wide range of rock

types and deleterious substances. The composition and quality

of the undifferentiated alluvia' u.iL v.- es according to the

characteristics of the individudl jeposits.

,I
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Commercial production of fine and coarse aggregates from this

composite unit was noted in Utah and Nevada. The undifferenti-

ated alluvia] deposits generally are ranked as Class B material

and will require more detailed studies to delineate areas of

higher quality.

3.2.2 Rock Sources

Potential sources of acceptable crushed rock within the UARSA

include quartzite, limestone, dolomite, undifferentiated car-

bonate rocks, basalt, granitic rocks, and undifferentiated

sedimentary, volcanic, and metamorphic rocks. Each exhibits a

range of characteristics that are important to their use as

potential aggregate sources.

Ideally, a source rock for concrete aggregate should be easily

accessible with favorable bedding and joint patterns and vhemi-

cal and physical characteristics that, upon mining an, r,:jsh4. ,

breaks down into optimum-sized, equidimensional particles.

Physical and chemical properties for railroad ballast and road

base are similar but less exhaustive than those for concrete

aggregate. Therefore, with the exception of p~rticle sizes,

any source considered acceptable for concrete aggregate will

generally exceed requirements for railroad ballast and road

base.

A3.2.2.1 Quartzite - Qtz

Extensive deposits of Lower Paleozoic and Precambrian quartzites

which occur throughout the UARSA are capable of producing large

quantities of hard, durable, nonalkali reactive crushed rock

.. .. ..I- I .... . .
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for use as aggregate (Drawing 1). Both metamorphic and sedi-

mentary quartzites are present within the UARSA and possess

similar aggregate characteristics. They are typically light

colored, thin-to-medium bedded, hard to very hard rocks that

are composed of 90 to 100 percent quartz grains. Geologic for-

mations comprising the best quality potential quartzite aggre-

gate include Prospect Mountain Quartzite (Class A) , Eureka and

Swan Peak quartzite (Class A), and Tintic Quartzite (Class A).

The quartzite formations in the UARSA are usually interbedded

with shale, sandstone, and siltstone beds. In these locations

this unit is generally ranked as Class B. Where the quartzite

is extensive, accessible, and the dominant constituent of the

mapped unit, it is ranked as Class A.

One e(isting quartzite rock quarry source located approximately

30 miles northeast of Delta, Utah, was noted during the field

study, but it was not field-checked because of restricted

access. It appears to be situated in Tintic Quartzite, a unit

ranked as Class A elsewhere within the UARSA.

3.2.2.2 Limestone - Ls

Limestone is a carbonate rock widespread throughout the UARSA

(Drawing 1). This hard, durable, medium to massively bed-

ded cliff former is a potential source of high quality, non-

alkali reactive crushed rock. The limestones are typically

medium-to-dark gray, fine-to-medium grained, fossiliferous, and

sparsely cherty with well developed bedding and jointing.

al - ! | ... ... . .
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Principal geologic formations comprising the best limestone

units include Ely Limestone, Great Blue Limestone, and the

Marjum Limestone (Class A and/or Class BI). These formations

may also represent potential sources of cement; however, further

work will be required to identify actual sites. Several lime-

stone formations within the UARSA contain nodules or inter-

beds of chert as well as interbeds of shale and siltstone and

thus are ranked as lower quality potential aggregate sources

(Class B).

Two existing limestone rock quarries were noted during the field

reconnaissances. One abandoned or inactive limestone quc.rry is

located on the eastern flank of the Cricket Mountains in the

central portion of the UARSA. Another abandoned or inactive

limestone quarry is located approximately six miles north of the

Tintic Mountains in the northern portion of the UARSA.

3.2.2.3 Dolomite - Do

Dolomite is a high magnesium carbonate rock that is located

throughout the UARSA (Drawing 1) and is a potential source of

good quality crushed rock. This rock is characteristically

dark-to-medium gray, medium grained, moderately cherty with well

developed bedding and jointing. Aggregate/portland cement

potential alkali reactivity is suspected because of the rock

texture and composition and the generally high chert content.
4

Principal formations comprising the bulk of this unit include

the Simonson Dolomite and Notch Peak Dolomite (Class B1 ).

Dolomite, while present throughout the UARSA, is less voluminous

mll:L~i "Z . ... 2 ,. ......
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than the limestone (section 3.2.2.2). Most dolomite formations

within the UARSA are Class B1 , or Class B containing nodules

or interbeds of chert as well as interbeds of shale, siltstone,

sandstone, and cherty limestone.

3.2.2.4 Carbonate Rocks Undifferentiated - Cau

Materials classified as undifferentiated carbonate rocks include

thick, complex sequences of limestones and dolomites interbedded

with sandstone, shale, and siltstone (Drawing 1). Individual

units were not delineated separately because of map scale

limitations. Formations included within this unit are typically

light-to-dark gray, thinly-to-massively bedded, hard, cherty,

and fossiliferous. The undifferentiated carbonate rocks

are generally ranked as Class B but range widely in quality,

depending primarily upon their cher.: content and the number

of shale, siltstone, and sandstone interbeds. They are general-

ly hard, durable cliff formers that compose many of the major

topographic features in eastern Nevada and western Utah.

3.2.2.5 Basalt - Vb

Quaternary basalt within the UARSA is predominantly confined to

a narrow zone in the southeastern portion of the study area.

These large deposits generally lie in easily accessible mid-

valley localities as flows and associated cinder cones (Drawing

1). The basalt is typically a dense, dark gray to black, medium

to thick bedded, locally vesicular, poorly jointed rock.

Occasionally, interbeds of volcanic agglomerate and pumice are

present.
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Vesicular and locally scoriaceous (greater than 50 percent

vesicles) upper portions and the suspected presence of poten-

tially alkali reactive interstitial glass may make some basalts

less desirable sources for concrete aggregate (Class B) . How-

ever, these sources may provide more acceptable aggregate for

railroad ballast and road base.

3.2.2.6 Granitic Rocks - Gr

Extensive exposures of granitic rocks (e.g., granite, monzonite)

are located in the northwest portion of the UARSA (Drawing 1).

They represent a potential source of nonreactive crushed rock,

but their utilization is strongly dependent on the degree and

depth to which they have been weathered.

These rocks are typically light colored, medium-to-coarse

grained, siliceous-to-intermediate intrusions, with local

gneissic or schistose structure developed near contacts and

major structures. Where observed in outcrop, the majority of

these granitic rocks were moderately weathered.

The degree of weathering observed at the surface and the uncer-

tain depth to which the weathering extends below the surface

required most granitic rocks within the UARSA to be ranked as

Class B material.

3.2.2.7 Sedimentary Rocks Undifferentiated - Su

Sedimentary and metasedimentary rocks which are located through-

out the UARSA in exposures too small to delineate at the map

scale of 1:500,000 have been combined into an undifferentiated
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sedimentary rock unit (Drawing 1). Rocks within this unit

include interbedded sandstone, shale, dolomite, limestone, and

quartzite that may have been slightly metamorphosed in some

areas.

Locally, the limestone, dolomite, and quartzite may represent

potential high quality aggregate sources, but due to the extreme

variability of the material types, the content of potentially

alkali reactive material, and the extent of metamorphism and

structural disturbance, undifferentiated sedimentary rocks have

generally been ranked as Class B2 or Class B materials.

3.2.2.8 Volcanic Rocks Undifferentiated - Vu

Throughout the UARSA, exposures of intermediate to silicic

igneous rocks that occur as flows, dikes, intrusions, and

pyroclastic debris have been combined into an undifferentiated

volcanic rock unit (Drawing 1). Individual rock types have not

been delineated because of map scale limitations and similari-

ties in composition. This composite unit has generally been

ranked as Class B2 material due to its lack of durability,

suspected content of alkalai reactive glass, and low density

material. Locally better quality material, not delineated on

Drawing 1, may be found within this unit.

3.2.2.9 Metamorphic Rocks Undifferentiated - Mu

Undifferentiated metamorphic rocks that crop out in the northern

portion of the UARSA generally include gneiss, schist, and

quartzite that could not be separately delineated because of map

scale limitations (Drawing 1). The extent to which the gneiss
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and schist can be utilized as a source of aggregate is strongly

dependent upon the depth of weathering and the degree to which

they have been weakened by foliation (mineral segregation and

orientation). These rocks commonly yield platy and/or elongate

particles that contain similarily weak foliation zones. Where

foliation is poorly developed or widely spaced, fresh material

from these units may produce acceptable crushed rock. Quartzite

is typically of higher quality wherever it occurs.

Overall, the undifferentiated metamorphic rocks have been

generally ranked as Class B. Locally, higher quality material

exists within this unit.

w,
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4.0 CONCLUSIONS

Sufficient volumes of material to satisfy the aggregate require-

ments of the MX system appear to be available from a variety of

basin-fill and/or rock sources within the UARSA. The most

extensive and highest quality (Class A and Class BI) potential

basin-fill aggregate resources are present in the central and

northern portion of the study area where both older lacustrine

and alluvial fan deposits are abundant. However, the gradation

of the sands and gravels in these deposits may be a limiting

factor to the processing of the material for high-strength

concrete and railroad ballast. Preliminary indications are that

plus 3/4-inch particle sizes are generally lacking (i.e., less

than ten percent).

Potential rock sources that will probably yield high quality

processed aggregate are widely distributed throughout the study

area. Most mountain ranges that border the basin areas are

comprised wholly or in part of Paleozoic and Precambrian carbon-

ate and quartzitic rocks with scattered Quaternary basaltic

rocks located in valley areas. Quartzitic rocks are typically

of higher quality (Class A) than limestone and dolomite carbon-

ate rocks (Class Bland Class B) but are areally more limited.

Basaltic outcrops are restricted to the southeastern portion of

the study area and are less desirable (Class B) sources for
A

concrete aggregate than either carbonate or quartzitic rocks.

Nevertheless, they will probably provide moderate to good

aggregates for road base and railroad ballast.

Ie
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High quality rock sources are generally more readily available

than high quality basin-fill sources. However, because of the

higher cost of developing aggregate from rock sources, it

generally will be more economical to develop available basin-

fill sources. Locally it will probably be necessary to supple-

ment basin-fill aggregates with crushed rock aggregates where

high-strength concrete or 1-3/4 inch to 1-1/2 inch size railroad

ballast material is required, or to augment the necessary

quantities of maximum size concrete coarse aggregate.

Adequate supplies of surface water for aggregate treatment are

only locally available within the UARSA. Ground-water supplies

stored in basin-fill and rock aquifers are expected to supply

the water for aggregate plant operations. Studies being conduc-

ted for the water resources program will provide the information

needed to determine the water supply system for construction

operations.

A
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EXPLANATION OF FIELD STATION AND SUPPLEMENTARY

TEST DATA

Field station were established at locations throughout the UARSA

where detailed descriptions of potential basin-fill or rock

aggregate sources were recorded (Drawing 2). All field obser-

vations and laboratory test data on samples collected at selec-

ted stations are presented in Table A-I. Data entries record

conditions at specific field station locations that have been

generalized in the text and Drawing 1. Detailed explanations

for the column headings in Table A-i are as follows:

Column Heading Explanation

Map Number This sequentially arranged numbering system
was established to facilitate the labelling
of field station locations and existing data
sites on Drawing 2 and to list the correlat-
ing information on Tables A-i and A-2 in an
orderly arrangement.

Field Station Field stations were numbered sequentially
during field reconnaissances. UGS or NGS
are abbreviations denoting Utah or Nevada
General Study field stations, respectively.
Letters A and B, which preceed the station
number, differentiate the two investigative
teams.

Location Lists major physiographic or cultural
feature in/or near which field stations or
existing data sites are situated.

Geologic Unit Generalized basin-fill or rock geologic
units at field station or existing data
locations. Thirteen classifications,
emphasizing age and lithologic distinctions
were developed from existing geologic maps
to accomodate map scale of Drawing I.Ai

Material Except in cases where soil or rock samples
Description were classified on laboratory results, the

descriptions are based on f..eld visual
observations utilizing the Unified Soil
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Column Heading Explanation

Material Classification System (See Appendix C for
Description detailed USCS information).
(cont.)

Field Observations

Boulders The estimated percentage of boulders and
and/or cobbles is based on an appraisal of the en-

Cobbles, tire deposit. Cobbles have an average dia-
Percent meter between 3 and 12 inches (8 and 30 cm);

boulders have an average diameter of
12 inches (30 cm) or more.

Gravel Particles that will pass a 3-inch (76 mm)
and are retained on No. 4 (4.75 mm) sieve.

Sand Particles passing No. 4 sieve and retained
on No. 200 (0.075 mm) sieve.

Fines Silt or clay, soil particles passing No.
200.

Plasticity Plasticity index is the range of water
(Index) content, expressed as percentage of the

weight of the oven-dried soil, through which
the soil is plastic. It is defined as the
liquid limit minus the plastic limit. Field
classification followed standard descrip-
tions and their ranges are as follows:

None - Nonplastic (NP) (PI, 0 - 4)
Low - Slightly plastic (PI, 4 - 15)
Medium - Medium plastic (PI, 15 - 30)
High - Highly plastic (PI, > 31)

Hardness A field test to identify materials that are
soft or poorly bonded by estimating their
resistance to impact with a rock hammer;
classified as either soft, moderately hard,
hard, or very hard.

Weathering Changes in color, texture, strength, chemi-
cal composition or other properties of rock
outcrops or rock particles due to the action
of weather; field classified as either fresh
or slight(ly) moderate(ly) or very weath-

A ered.

Deleterious Substances potentially detrimental to con-
Materials crete performance that may be present in

aggregate; includes organic impurities,
low density material, (ash, vesicules,

I
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Column Heading Explanation

Deleterious pumice, cinders), amorphous silica (opal,
Material chert, chalcedony), volcanic glass, caliche
(cont.) coatings, clay coatings, mica, gypsum,

pyrite, chlorite, and friable materials,
also, aggregate that may react chemically or
be affected chemically by other external
influences.

Laboratory Test Data

Sieve The determination of the proportions of par-
Analysis ticles lying within certain size ranges in

(ASTM C 136) granular material by separation on sieves of
different size openings; 3-inch, 1 1/2--inch,
3/4-inch, 3/8-inch, No. 4, No. 8, No. 16,
No. 30, No. 50, No. 100 and No. 200.

Abrasion Test A method for testing abrasion resistance of
(ASTM C 131) an aggregate by placing a specified amount

in a steel drum ( the Los Angeles testing
machine) , rotating it 500 times, and deter-
ming the material worn away.

Soundness CA = Coarse Aggregate
Test FA = Fine Agregate

(ASTM C 88)
CA, FA The testing of aggregates to determine their

..'r resistance to disintegration by saturated
solutions of magnesium sulfate. It fur-
nishes information helpful in judging the
soundness of aggregates subject to weather-
ing action, particularly when adequate
information is not available from service
records of the material exposed to actual
weathering conditions.

Ranking Potential basin-fill and rock aggregate
sources were ranked as Class A, Class B
(subdivided into BI and B 2 whenever pos-
sible), and Class C (See text, Section 2.2
for detailed discussion). Although the
assigned ranking will generally directly
reflect the results presented in Table A-1,
its determination is the product of a total
assessment of many factors, all of which are
not presented.

Both fine and coarse basin-fill aggregate
sources were evaluated and ranked. The
ranking of deposits which are potential
fine and/or coarse aggregate sources was
made on the predominant size range.



FILDGEOLOGIC MATERIAL USCS :
STATION LOAIN UNIT DESCRIPTION SYMBOL V c _

CM

I UGS-Al Skull Aol Sandy Gravel GW
Valley

2 UGS-A2 Skull Aol Sandy Gravel GP 10 75
Valley

3 UGS-A3 Skull [Ls Limestone
Valley

4 UGS-AJI Dugway Cau Dolomite
Valley

5 UGS-A5 Dugway Vu Lat it.
Valley

6 UGS-A6 Dugway Aol Sandy Gravel GP 85I Valley

7 UGS-A7 Sevier Yb Basalt
8 UGSA8 TuesVley AleadyGatlG

8 UGS-A8 Tule Valley Aol Sandy Gravel GW

10 UGS-AlO Sevier Yb Basalt
Desert

11 UGS-All Sevier Au Silty Clay CL 0 0
River

12 UGS-A12 Pavant Yb Basalt
Valley

13 UGS-A13 Pavant Qtz Quartzite
* Range

14 UGS-AlJI Holden Aol Silty Sand SP-SM 0 25

--- -------



FIELD OBSERVATIONS _ _____LABORATORY TEST DATA

DISTINTO OF
IMATE R'IAL FIN ER 3-c

THAN COEILES. I- COPEREN DLEEROU SIEVE ANALYSIS, PERCENT PASSING (ASTI C 136)

u nMATERIALS -- - - - -
21 -3 Lii

cc W U c3" 14* 34 s~ No. NO. NO. NO. No.
ca 14 6 16 30 50 1

Low <5% chert, 100 93.2 72.8 415.8 31.5 29.5 27.9 25.2 21.8 15
cal iche
coatings

75 20 5 None <5% chert,
caliche
coatings

Hard Slight <5% chert

Hard Slight iron oxide,
calcite
veins

Hard Moderate 5% volcanic
glass

85 15 T None 10% volcanic
glass,

Vey Slight <10% vesi-
Hard dles

None caliche 100 99.0 85.1 441.1 13.41 6.8 41.2 3.7 3.5 2
coatings

None caliche 100 97.1 79.41 48.7 17.41 7.2 3.7 2.7 2.2 1
coatings

Very Moderate 10% vesi-
Hard cles

0 5 95 High clay

Very Fresh <10% vesi-
Hard cles

Very Fresh none
Hard

25 65 10 Low 5% chert,
caliche
coatings



TEST DATA
- - n

(ASTU C 136) - -

NO. NO. NO. NO. PERCENT PERCENT LOSS
30 50 100 200 WEAR CA FA

25.2 21.8 15.1 3.1 22.3 2.15 B

B

El

B1

B

B

19.6 1.01 El

2 3.7 3.5 2.4 0.5 22.2 0.73 B

,7 2.7 2.2 1.7 1.1 26.1 1.75 B

25.8 2.60 B

c

B1

A

B

FIELD STATION AND SUPPLEEBNTAIET TEST SaTA

PAGE I OF 14
UTAN-NEVADA STUDY AREA

uX SITING INVESTIGATION YAK#

OEPIRTlENT OF THE A IN FOOCE - M

own-mgIMMAMIL
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I IATE IL
FIELD GEOLOGIC MATERIAL USCS TEAN.

LOCATION 2 PER
STATION UNIT DESCRIPTION SYNBOL ,

15 UGS-A15 Black Vb Basalt
Rock

16 UGS-A16 Sevier - Aol Sandy Gravel GP T 65 30
Desert

17 UGS-A17 Cricket Cau Limestone
Mountain

18 UGS-A18 Sevier Aol Gravelly Sand SM 0 15 70
Desert

19 UGS-A19 Oak City Su Conglomerate

20 UGS-A20 Tule Valley Cau Dolomite

21 UGS-A21 Tule Valley Ls Limestone

22 UGS-A22 Tule Valley Aol Sandy Gravel GP 0 80 20

.p 23 UGS-A23 Tule Valley Vu Ash Flow

24 UGS-A24 The Barn Qtz Quartzite

25 UGS-A25 The Barn Do Dolomite
PassJ 26 UGS-A26 The Barn Do Dolomite

27 UGS-A27 Narjum Aol Sandy Gravel GP T 90 1
I Pass

28 UGS-A28 Tule Valley La Limestone

29 UGS-A29 Tula Valley Aol Sandy Gravel GP T 60

3 MA m0



FIELD OBSERVATIONS LABORATORY TEST DATA
DISTRIBUTION OF
MATERIAL FINER ca

THAN CODDLES, - 0T ECENW _OS DLTROSSIEVE ANALYSIS, PERCENT PASSING (ASTI C 136)PERlCENlT Ujr ELETER,OS16
.= MATERIALS------R

2r 3" NO NO NO. NO. NO.
c 4 4 16 30 50

Very Moderate none
Hard

65 30 5 None caliche
coatings

Very Fresh 5% chert,
Hard calcite

veins

15 70 15 Low caliche
coatings

Mod. Moderate 15% friable
Hard material

Very Fresh <5% chert
Hard

Very Fresh <5% chert
Hard

80 20 T None 5% chert,
caliche
coatings

Very Fresh 10% volcanic
Hard glass &

pumice

Very Fresh noneHard

Very Fresh 5% chert
Hard

Ve;ry Fresh none
Hard

90 10 0 None 10% mica
schist

particles

Mod. Moderate <5% chert

60 40 T None <5% chert

----------- --------- -

" .. ... .1 i t i . ... ..." ' . .. I l1l ll .. ..... .. " l b .... . . . . . .. I I



LABORATORY TEST DATA

ANALYSIS, PERCENT PASSING (ASTI C 136)-

3/0 NO. NO. NO. NO. NO. NO. NO. PERCENT PERCENT LOSS
4 a 16 30 50 100 200 WEAR CA FA

B1

B

32.3 0.77 B

B2

B

B1

BI

B2

B2

BI

B

B

FIELD STATION AND SUPPLEMENTARY TEST NATA
PAGE 2 OF 14

UTAH-NIEVADA STUDY AREA

oX SITING INVESTIGATION TAE

OEPARTMENT OF THE A IN FORCE -3816 A-1
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cc NATE
S FIELD GEOLOGIC MATER IAL USCS, Om TIAI

LOCATION F
STATION UNIT DESCRIPTION SYMBOL C. -

30 UGS-A30 Sand Pass Ls Limestone

31 UGS-A31 Fish Spring Ls DolomiteI Flat
32 UGS-A32 Fish Springi Aol Gravelly Sand SP 0 20 8

Valley

33 UGS-A33 Antelope Vu Rhyolite
Ridge

34 UGS-A34 Crate Bench Aol Gravelly Sand SP 0 20 8
Reservoir

35 UGS-A35 Pine Wash Gr Granite

36 UGS-A36 Pine Wash Gr Granite

.r37 UGS-A37 Desert Gr Granite
Mountain

?5 UGS-A38 Black Aol Silty Gravel GM 5 60 2
Mountain

39 UGS-A39 Sevier Au Gravelly Sand SP 0 20 8
River

40 UGS-A40 Cove Creek Yb Basalt
Pass

41 LJGS-A41 Mineral Vb Basalt
Mountains

42 UGS-A42 Black Rook Aol Gravelly Sand SP-SM 0 15

SA 8



FIELD OBSERVATIONS _ _____LABORATORY TEST DATAOF Ii111TE1I FIVER CYNUN COULES. -

DEET4IU SIEVE ANALYSIS, PERCENT PASSING (ASTI C 136)

4n WMATERIALS-- 
- - - - - - - --

~ ~ 3 jJ~ 3U ~,* NO. NO NO NO. N. N.014 8 16 30 50 1

Hard Slight scattered
calcite
veins

Hard Fresh 5 % chert

20 8o 0 None 50% volcanic
glass
particles

Very Fresh 10% volcanic
Hard glass,

zeolites
20 80 0 None 5% chert

Mod. Very 5% mica
Hard

Mod. Very limonite,
Hard co per

ox

Mod. Moderate 5% mica

60 20 20 Low Had10% volcanic
glass,

clay
coatings

20 80 T None 10% volcanic
particles

Very Fresh 5% volcanic
Hard glass

Hard Slight scattered
vole. glass

15 75 10 None (10% volcanic

par~ticles



ATORY TEST DATA
m "- m

ASSING (ASTI C 136) w e

IC

NO. NO. NO. NO. NO. PERCENT PERCENT LOSS
16 30 50 100 200 WEAR CA FA

B1

B

B

B

B

B

B

B

B

B

B

B

A

L I I -J

FIELj STATIIN AND UPPLUENTARY TEST RITA
PAGE 3 I 14

rf:TAN-NEVADA 3718Y AREA

mB

AN



FN-TI-34

a.'. ' ATE'1t
FIELD GEOLOGIC MATER I AL USCS ATHN= LOCAT ION ca PEI

STATION UNIT DESCRIPTION SYMBOL V c- P

43 UGS-A43 Beaver Aol Gravelly Sand SP 0 10 90River

44 UGS-A44 Big Wash Au Gravelly Sand SP 0 15 851

45 UGS-A45 Wah Wah Aol Sandy Gravel GW
Valley

46 UGS-A46 Star Range Gr Granite

47 UGS-A47 Hamlin Do Limestone
Valley

48 UGS-A48 Wah Wah Cau Limestonei Summit

49 UGS-A49 Warm Love Aaf Sandy Gravel GP T 50 451 Ridge

50 UGS-A50 Pine Valley Aal Sandy Gravel GP T 70 30

51 UGS-A51 Ferguson Do DolomiteDesert

52 UGS-A52 Crystal Vu Ash Flowleak

53 UGS-A53 Crystal Aaf Sandy Gravel GP 5 50 50
Peak

54 UGS-A54 Grassey Ls Limestone
Cove

55 UGS-A55 Pine Valley Vu Latite Ignimbrite

11 80



FIELD OBSERVATIONS _ _____LABORATORY TEST DATA
STIIITION OF II - I

ATERIAL FINER caTHAN COBBLES. ' SIEVE ANALYSIS, PERCENT PASSING (ASTI C 135)PERCENT W iW DELETERIOUS

*W - NRILL -_. NO NO, u NO. NO. NO. NO.3 1%- 4 4 8 16 30 50 100

90 0 None 5% intermed.
volcanic
particlea

85 T None none

5% altered 100 87.0 70.2 54.1 42.1 33.0 26.0 20.2 6.6 2.1volcanic
particles,

Very Fresh 5% edpidote,
Hard zeolites

Mod. Moderate 5% chert
Hard

Ver Slight scattered
Hard calcite

veins
D 45 5 Low 10% intermed.

volcanic
particle%

5% chert
30 0 None none

Hard Slight 15 to 50%
chert

Soft Slight 75% volcanic
glass and
pumice

50 T None 20% intermed.
volcanic,

cal iche
coatings

Very Slight 5% chert
Hard

Mod. Moderate 5% chal-
Hard cedoray,5% volcanl

glasa



DATA

C 136) ~~M

NO. N M O. PERCENT PERCENT LOSS
5 0 0 200 WEAR CA FA

B

A

2 6.6 2.1 1.0 22.2 1.08 11.3 B

B2

B

B

B

A

C

C

B

B

DEPIIUE'I O Iti AI FOB2

I 3
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* r,* DISTIl
, MATERIAL

3 FIELD GEOLOGIC MATERI AL USCS A TN
LOCATIONPEC

STATION UNIT DESCRIPTION SYMBOL L2- _

CDIam C4

56 UGS-A56 Pine Valley Aal Gravelly Sand SP 0 15 85

57 UGS-A57 Pine Valley Aaf Gravelly Sand SP 5 35 65

58 UGS-A58 Pine Valley Au Gravelly Sand SP 0 T 95

59 UGS-A59 Pine Valley Aaf Sandy Gravel GP 5 65 30

60 UGS-A60 Pine Valley Qtz Quartzite

61 UGS-A61 Pine Valley Vu Rhyodacite

62 UGS-A62 Pine Valley Aaf Gravelly Sand SP T 15 85
Ridge

63 UGS-A63 EscalAte Aal Sandy Gravel GP 10 60 40
Desert

64 UGS-A64 Blue Vu Tuff
Mountain

65 UGS-A65 Eacalante Aal Gravelly Sand SP 5 45 55
Desert

66 UGS-A66 Escalante Vb Volcanic Flow Breccia
Desert

67 UGS-A67 Escalante Aaf Sandy Gravel GP 5 60 40
Desert

68 UGS-A68 Escalante Vu Dacite
Desert

3 I

3 III U



FIELD OBSERVATIONS LABORATORY TEST DATA
STIBTION OF
TEHIAL FINER 2.

TNAN COBLES, 1 WPECENT C-- "i-- DELETERIOUS SIEVE ANALYSIS, PERCENT PASSING (ASTI C 136)

C W c MATERIALS
W. 3 34 No NO NO NO. NO, NO.w Z_ CL 3" /4 __" " 4 8 16 30 50 100

85 0 None >70% intermed
volcanic
particles
and ash

65 T None none
95 5 None 5% chalcedony
30 5 None none

Very Fresh none
Hard

Soft Very 5% volcanic
glass

85 T None 80% intermed
olc. & low
ensity
articles

40 T None 5% intermed.
volcanic
particles

Mod. Moderate 70% volcanic
Hard glass

55 T None B0% volcanic
and

low density
particles

Mod. Slight 50% low
Hard density

materials
4o0 T None 50% altered

ole. & low
ensity
articles

Mod. Moderate none
Hard

- - - - - - - - - -



ITEST DATA ______

* NO. NO. NO. NO. PERCENT PERCENT LOSS
3D 50 100 200 WEAR CA rFA -

A

B2
B1
A

B

C

B

C

B

FIELD STATION AND SUPPLUENTART TEST EATA
PAGE 5 OF 14
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S_ DSTII

M MATERI AL
FIELD GEOLOGIC MATERIAL USCS THAN

LOCATION EN
STATION UNIT DESCRIPTION SYMBOL .

69 UGS-A69 Esoalante Aaf Sandy Gravel GP T 50 45
Desert

70 UGS-ATO Esoalante Vu Rhyodacite
Desert

71 UGS-A71 Iron Tailings Crushed Rock
Mountain

T2 UGS-A72 iuna n  Su Sandstone

73 UGS-A73 Enterprise Vb Basalt

I. 7 US-7, Stptoe Su Limestone

Valley

S75 UGS-A75 Sprint Aaf Gravelly Sand P-SH T 30 60
Valley

76 UGS-A76 Spring u Rylt
Valley Vu Rylt

77 UGS-A77 Shelbourne Ls Limestone
Pass

78 UGS-A78 Spring a Silty Gravelly Sand SP-Sm T 15 75
Valley 

a

79 UGS-A79 iSprinfe Aaf Gravelly Sand SP T 40 55Valy

3N

/ £



FIELD OBSERVATIONS LABORATORY TEST DATA
TR1IITIOU OF

TERIAL FINER 0,.
COBLES. - SIEVE ANALYSIS, PERCENT PASSING (ASTI C 136)PERCET co w DELETERIOUS

L " rATERIALS
= 3" 1/" 4" /" NO NO. NO. NO. NO. NO.

4 6 16 30 50 100

415 5 None 30% volcanic
particles
caliche
coatings

Mod. Slight none
Hard

Hard Slight Limonite
Magnetite

Soft Moderate <10% fraiable
materials

Hard Slight 5% volcanic
glass

5% vesicles
Hard Slight 5$ chert

60 10 None <50% volcanic
glass,

clay
coatings

Mod. Moderate 5% volcanic
Hard glass,

zeolites
Hard Moderate iron stain,

calcite
veins

5 75 10 None caliche
coatings,

clay
coatings

55 5 Low 5% to 15%
volcanic

glass

-
--



DATA _

T C 136)

. NO. NO. NO. PERCENT PERCENT LOSS
50 100 200 WEAR CA FA

B2

B

B2

B

B

B

B

B

B

B

B

FIELD STATION AND SUPPLEMENTART TEST DATA
PAGE 8 OF 14
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FIELD GEOLOGIC MATERIAL USCS : iNA
LOCATION P= IE

STATION UNIT DESCRIPTION SYMBOL _

C = LaC

181 UGS-B70 Spring~e Sul Limestone

V alley

182 UGS-BTI Srnake C&U Grivetyone P 1 0 5
Valle

184 NGS-B73 Sprilf Aaf Gravelly Sand 514 15 35 60,

185 NGS-B74 Spri*y Aaf Gravelly Sand 514 5 403 60

186 NGS-B75 Schell Vu Andesite
Creek
Range

187 NGS-B76 Schell Aaf Sandy Gravel GW 15 50
Creek
Range

188 NGS-B77 Antelope Su Dolomite
Valley

189 NGS-B78 Antelope Aaf Gravelly Sand SW 10 40~
Spring

190 NGS-B79 Spriey Aaf Gravelly Sand SW T 35 6

191 NGS-B80 Antelope Ls Quartzite
Valley

192 NGS-B81 Antelope Vu Rhyodacite
Valley

'3W1



FIELD OBSERVATIONS LABORATORY TEST DATA
DISTRIBUTION OF
MATERIAL FINER ca
THAN COBBLES. C02TNECOES aDELETE IOUS SIEVE ANALYSIS, PERCENT PASSING (ASTI C 136)PERCENT 7= ,,. DELETERIOUS

MU c- MATERIALS -

- z 3 NO. NO. NO. NO. NO.
z 4 8 16 30 50

Hard Slight none

Hard Slight none

40 50 10 Low caliche
coatings

35 60 5 None caliche
coatings

40 60 T None 10% chlorite
schist
particler

Hard Moderate 10% volcanic
glass

50 30 5 None caliche

coatings

Hard Slight 20% chert

40 50 T None caliche
coatings

35 65 T None caliche
coatings

Very Slight none
Hard

Hard Slight 10% volcanic
glass &

pumice
particles

- - ____ ____ - - - - -



ST DATA

STN C136)

NO. NO. NO, NO. PERCENT PERCENT LOSS
30 50 100 200 WEAR CA FA

A

B1

B

B

B2

B2

B

B2

B

B

B1

B2

FIELD STATION AND SUPPLEMENTARY TEST DATA
PAGE 14OF 14

UTAH-NEVADA STUDY AREA

UK SITING INVESTIGATIONTAL

OEpARTUENT OF THE AIR FORCE -800 A-1
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EXPLANATION OF EXISTING DATA

Existing data pertaining to aggregates were extracted from the

Utah State Department of Highways' Materials Inventory county

reports. These reports are compilations of avaiable site data

from existing files and records and are intended to accurately

locate, investigate, and catalog materials needed for highway

construction. Explanations for column headings which appear in

Table A-2, that have not been previously discussed in Table A-1,

are given below:

Column Heading Explanation

Site Number Utah State Department of Highways pit or
site number. Locations correspond to map
numbers listed on this table and placed on
Drawing 2.

Material To maintain conformity within the study, the
Description Utah State Department of Highways classifi-
USCS Symbol cation system (A.A.S.H.O.) was converted to

the Unified Soil Classification System
(USCS) utilizing the sieve analyses' size
distribution and the plasticity indices.

Sieve Analysis The size distribution of fine and coarse
aggregate samples was determined by sieving.
In some samples, particles greater than
1 inch in size (>1 inch) were crushed to
1 inch maximum size and remixed with the
remaining sample before sieving. In these
cases, data entries under 1 inch are 100
percent, preceeded by before crushing
percentages.

No. 8, No. 5 Samples tested before mid-1963 used No. 10
and No. 40 sieves, respectively. These
entries are marked with asterisks.

Soundness Test The testing of aggregates to determine their
resistance to disintegration by saturated
solutions of sodium sulfate. It furnishes
information helpful in judging the soundness
of aggregates subject to weathering action,
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Column Heading Explanation

Soundness Test particularly when adequate information is
(cont.) not available from service records of the

material exposed to actual weathering
conditions.

A
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SITE DATA MATERIALSIT LOCATION -

NUMBER SOURCE ca DESCRIPTION
I

193 23090 USDH Tooele Co. Rush Valley Aol Gravelly Sand

194 23091 USDH Tooele Co. Rush Valley Aaf Sandy Gravel

195 23118 USDH Tooele Co. Rush Valley Aol Sandy Gravel

196 23119 USDH Tooele Co. Rush Valley Aol Silty Sandy Gravel

197 23120 USDH Tooele Co. Rush Valley Aol Silty Sandy Gravel

198 23121 USDH Tooele Co. Rush Valley Aol Sandy Gravel

199 23122 USDH Tooele Co. Rush Valley Aol Gravelly Sand

200 23123 USDH Tooele Co. Rush Valley Aaf Clayey Gravel

201 23124 USDH Tooele Co. Vernon Creek Aaf Clayey Gravel

202 23125 USDH Tooele Co. Vernon Creek Aaf Clayey Gravel

203 23126 USDH Tooele Co. Rush Valley Aaf Sandy Gravel
201 23127 USDH Tooele Co. Rush Valley Aaf Sandy Gravel

205 23128 USDH Tooele Co. Rush Valley Au Silty Sandy GravelJ 206 23129 USDH Tooele Co. Skull Valley Aol Sandy Gravel

207 23134 USDH Tooele Co. Salt-Lake Aol Sandy Gravel
Desert

208 23135 USDH Tooele Co. Salt Lake Aol Sandy Gravel
Desert

209 23137 USDH Tooele Co. Skull Valley Aol Sandy Gravel

210 23138 USDH Tooele Co. Skull Valley Aol Sandy Gravel

211 23139 USDH Tooele Co. Skull Valley Aol Sandy Gravel

212 23140 USDH Tooele Co. Skul Valle Aol Sandy Gravel
213 23141 USDH Tooele Co. Great Salt Aol Sandy Gravel

Lake Desert
214 23142 USDH Tooele Co. Great Salt Aol Sandy Gravel

Lake Desert

215 23143 USDH Tooele Co. Great Salt Aol Sandy Gravel
Lake Desert

3AN 8



SIEVE~ ~ ~ ANLSSc=W Cm
SIEVE ANALYS- t" w PLASTICITY

con * U~

USCS BEFORE PERCENT PASSING AFTER cc p- INDEX
C CRUSHINGRUHN TO1 NAIUN SIZE 4l

SYMBOL PERCENT CRSHN - O -" -A - - PIKE (ASTM 0 423

0NO. NO. NO. NO. IPERCENT OsT and 0 424)
:1-3 4 B~ - 50 2 00 WEAR CA.pI FA

SP-SM 0 0 100 95 59 42 11 8.0 27.8 8.62 7.46 NP

GP-GM 0 14 100 61 26 20 14 8.1 26.7 6.39 15.6 NP

GP 0 1 100 84 43 27 4 3.3 24.8 2.2 5.4 NP

GM 0 12 100 63 27 24 20 14.4 22.7 2.14 2.42 NP

GM 0 9 100 70 42 31 21 14.1 25.2 1.20 4.03 1

OP-GM 0 25 100 54 32 24 15 6.8 27.6 2.16 17.1 NP

SP-SM 0 13 100 92 65 45 14 8.1 20 5.60 13.5 NP

Gc 7 36 100 60 34 24 11 7.5 21.4 0.69 5.7 20

GC 16 46 100 52 33 25 9 5.7 21.5 o.84 7.28 14

GC 4 37 100 53 31 23 8 4.2 20.6 0.58 3.78 13

OP-GM 18 43 100 60 41 33 22 11.5 22.7 1.4 5.8 NP

GC 3 24 100 72 49 36 14 5.2 23.8 2.77 8.23 7

GM 0 15 100 69 44 35 26 17.4 28.2 1.09 5.31 NP

GP 0 19 100 57 21 12 4 1.2 18.3 1.34 7.89 NP

GP 23 73 100 77 22 15 6 2.4 20.1 10.84 22.11 NP

GP 0 21 100 85 43 24 14 0.9 19.7 1.61 8.69 NP

OP 23 59 100 63 34 28 19 3.0 17.0 3.09 4.98 NP

GP 4 23 100 73 43 36 22 4.2 21.9 N

GP 0 20 100 49 29 18 8 3.1 28.5 1.55 7.22 NP

GP 0 16 100 72 42 22 4 1.8 22.8 2.3 6.98 P

OP 4 14 100 67 36 18 5 2.0 22.4 0.49 7.80 NP

OP 0 4 100 42 7 7 5 2.8 23.8 0.87 4

OC 0 20 100 50 19 14 3 _1.6_ 29.2 0.24 4.88 2

EXISTING TEST DATA
PAGE I OF 20

UITAH-NEVADA STUDY AREA
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FWN-TR-34

SITE DATA LOCATION ' MATERIAL
NUMBER SOURCE DESCRIPTION

CA

216 23144 USDH Tooele Co. Great Salt Aol Sandy Gravel
Lake Desert

217 23145 USDH Tooele Co. Great Salt Aol Gravelly Sand
Lake Desert

218 23146 USDH Tooele Co. Great Salt Aaf Gravelly Sand
Lake Desert

219 23152 USDH Tooele Co. Antelope Aol Gravelly Sand
Valley

220 23153 USDH Tooele Co. Antelope Aol Sandy Gravel
Valley

221 23154 USDH Tooele Co. Antelope Aol Sandy Gravel
Valley

222 23156 USDH Tooele Co. Antelope Aol Gravelly SandI Valley
223 23157 USDH Tooele Co. Antelope Aol Sandy Gravel

Valley

224 23160 USDH Tooele Co. Antelope Aol Sandy Gravel
Valley

225 23161 USDH Tooele Co. Antelope Aol Gravelly Sand
Valley

226 23162 USDH Tooele Co. Great Salt Aol Gravelly Sand
Lake Desert

227 12045 USDH Juab Co. Leamington Aol Sandy Gravel
Canyon

228 12046 USDH Juab Co. N. Sevier Aol Silty Gravelly Sa
Desert

229 12047 USDH Juab Co. N. Sevier Aol Sandy Gravel
Desert

230 12048 USDH Juab Co. N. Sevier Aol Silty Gravel Sand
Desert

231 12049 USDH Juab Co. N. Sevier Aol Sandy Gravel
Desert

232 12050 USDH Juab Co. N. Sevier Aol Silty Gravelly S
Desert

3 /
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-
SIEVE ANALYSIS LSC

CA, --c. z c. PLASTICITY
USCS B PERCENT PASSING AFTER b 1 INDEX

CRUSHING. m . - WSYSBOL HN CRUSHING TO I" MAXIMUM SIZE E wS LPERvCENT CR. (ASTI D 423

3o "40. NO. NO. NO. PERCENT LS and 0 424)
4 B 50 200 WEAR CA FA

GP 2 31 100 42 29 26 16 2.0 20.1 0.19 3.03 NP

SP 0 1 100 91 52 37 6 1.9 23.1 2.1 8.7 NP

SP 0 4 100 88 64 50 14 0.7 32.7 2.1 7.3 NP

SP-SM 0 2 100 89 61 43 12 5.9 30.5 18.3 NP

GP 0 7 100 75 41 30 10 3.1 28.2 0.96 5.81 NP

GP-GM 0 17 100 83 47 30 11 6.7 25.8 0.42 6.91 NP

SP 0 5 100 87 59 42 7 4.0 38.5 6.51 NP

GP 0 23 100 57 29 21 11 5.0 24.3 0.72 3.63 NP

GP 0 3 100 78 42 27 6 2.9 22.6 0.57 6.19 NP

SP 2 13 100 79 57 38 9 1.7 26.7 0.80 5.95 NP

GP-GM C 7 100 79 49 25 8 6.6 21.0 2.89 9.29 NP
I

GP 4.7 95.3 92.5 36.6 13.9 6.4 4.4 24.7 NP

s8 4.1 10.8100 61.7 49.9 43.212.8 20.6 NP

GP-GM 100 38.4 26.4 18.810.1 23.6 NP

s8 0 3.2 00 61.4 46.4 35.618.1 24.0 NP

GP-GM 0 10.9100 51.5 24.5 14.8 5.9 18.6 NP

0 i
SP-SM 0 3.0 97.0 59.4 33.3 30.5 11.6 NP

EXISTING TEST DATA
PAGE 2 OF 20

UTAN-NEVAOA STUDY AREA
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IM-

SITE DATA LOCATION MATERIAL

NUMBER SOURCE O N DESCRIPTION

W C C D

233 12051 USDH Juab Co. N. Sevier Aol Sandy Gravel
Desert

234 12052 USDH Juab Co. N. Sevier Aol Sandy Gravel
Desert

235 12053 USDH Juab Co. N. Sevier Aol Clayey Sand
Desert

236 12054 USDH Juab Co. N. Sevier Aaf Silty Gravel
Desert

237 12061 USDH Juab Co. Tintic Aol Sandy Gravel
Valley

238 12062 USDH Juab Co. N. Sevier Au Clayey Gravelly SandDesert

239 12063 USDH Juab Co. N. Sevier Au Gravelly Sand
Desert

240 12064 USDH Juab Co. N. Sevier Au Silty Gravelly Sand
Desert

241 12065 USDH Juab Co. N. Sevier Au Gravelly Sand
Desert

242 12066 USDH Juab Co. N. Sevier Aol Gravelly Sand
Desert

243 12067 USDH Juab Co. N. Sevier Aol Gravelly Sand
Desert

244 12068 USDH Juab Co. N. Sevier Aol Gravelly Sand
Desert

245 14017 USDH Millard Scipio Aaf Silty Sandy Gravel
Co. Pass

246 14018 USDH Millard Scipio Au Silty Sandy Gravel
Co. Pass

247 14019 USDH Millard E. Sevier Aal Sandy Gravel
Co. Desert

248 14020 USDH Millard E. Sevier Au Silty Gravel
Co. Desert

249 14021 USDH Millard E. Sevier Au Silty Sandy Gravel
Co. Desert

M
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SIEVE ANALYSIS D ' cc- ca " c PLASTICITY

USCS BEFORE PERCENT PASSING AFTER a I. z I "
CRUSHING, "  INDEX

SYMBOL PERCENT CRUSHING TO 1" MAXIMUM SIZE 'j w - t 2
- " (ASTI 0 423

i.3n N 1 oo NO. NO. PERCENT OS a d 424)
50 200 WEAR CA I FA

0 0
GM 0 4.2 95.8 53.5 44.6 39.6 26.3 NP

GP 2.2 18.7 00 69.2 37.3 22.6 6.7 4.0 28.9 2.16 3.28 NP
* 0

SC 3.4 00 85.8 64.4 56.2 44.5 25.3 20.5 10

GM 14.0 5.7 100 74.8 54.2 45.3 32.0 16.3 27.6 NP

GP-GM 19.1 100 37.2 25.3 15.0 8.6 29.2 NP

GC-SC 0 6.8 l00 83.8 55.5 41.5 14.2 8.3 27.9 17.0 19.6 8

SP-SM 0 5.3 100 83.4 57.2 44.2 24.3 10.3 34.6 4.26 6.68 3

SP-SM 0.6 4.7 100 88.1 68.3 53.4 18.1 7.4 12.9 15.8 NP

SP 1.0 5.5 100 85.4 64.2 46.7 10.2 4.2 26.1 9.03 15.3 NP

SP 1.1 5.1 100 89.9 64.8 43.5 7.2 3.6 26.1 3.16 6.05 NP

SP-SM 0 10.5 100 83.7 57.0 40.7 17.2 7.2 25.1 2.61 8.55 NP

SP 0 0.6 00 83.2 61.6 32.5 5.4 2.3 26.2 2.93 9.95 NP
* £

GM 4.7 100 74.5 46.8 28.3 24.1 14.2 37.6 NP

GM 00 49.6 38.9 24.2 14.3 40.8

GP-GM 17.8 2.3 00 38.4 28.0 18.9 9.0 23.2 NP

* a

GM 1.8 4.2 00 77.1 52.8 39.4 27.8 18.4 34.2 16.3 15.3 NP
* a

GH 4.2 0.6 40.8 37.6 28.2 13.4

EXISTING TEST DATA
PAGE 3 OF 20
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SITE DATA L NATERI AL22LOCATION -

NUMBER SOURCE DESCRIPTIO
a.*

250 14022 USDH Millard E. Sevier Aol Sandy Gravel
Co. Desert

251 1402 4 USDH Millard E. Sevier Aol Sandy Gravel
Co. Desert

252 14025 USDH Millard E. Sevier Aal Gravelly Sand
Co. Desert

253 14026 USDH Millard E. Sevier Aol Sandy Gravel
Co. Desert

254 14027 USDH Millard E. Sevier Aol Sandy Gravel
Co. Desert

255 14028 USDH Millard E. Sevier Aol Gravelly Sand
Co. Desert

256 14029 USDH Millard E. Sevier Aal Sandy Gravel
Co. Desert

257 14030 USDH Millard E. Sevier Aol Silty Sandy Gravel
Co. Desert

258 14031 USDH Millard E. Sevier Au Gravelly Sand
Co. Desert

259 14032 USDH Millard E. Sevier Aal Gravelly Sand
Co. Desert

260 14033 USDH Millard E. Sevier Aaf Sandy Gravel
Co. Desert

261 14034 USDH Millard E. Sevier Aol Sandy Gravel
Co. Desert

262 14035 USDH Millard E. Sevier Aol Sandy Gravel
Co. Desert

263 14036 USDH Millard E. Sevier Aol Sandy Gravel
Co. Desert

264 14037 USDH Millard E. Sevier Au Gravelly Sand
Co. Desert

265 14038 USDH Millard E. Sevier Au Gravelly Sand
Co. Desert

NA 10
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SIEVE ANALYSIS z i 4

_ _ _ _ _ _ _ _ _ _ _PLASTICITY

BEFORE PERCENT PASSING AFTER - " I," INDEX
CRUSHING, 2 ,

L PERCENT CRUSHING TO 1" iAXIIUI SIZE K wS TI 02

:13 .0le No NO. NO NO, PERCINT PE
4 I 6 50 200 WEI C S and D 424)

CA FA

m 3.8 57.3 100 33.0 25.7 18.3 6.0 NP

P 0 23.4 100 39.6 32.7 229 2.7 21.8 NP

0 14.2 100 60.3 47.5 35.1 15.8 21.0 NP

H 0 13.8 100 65.5 314.1 21.6 15.5 5.7 25.8 NP

* I6

M 0 22.1 100 79.1 46.7 27.4 20.5 5.1 20.9 NP

0 0
100 97.3 71.3 33.2 16.6 2.9 NP

H 15.9 39.9 100 62.8 42.0 35.6 16.5 8.4 29.0 NP

* 0
0 26.7 100 76.5 51.5 41.6 31.7 14.2 26.1 NP

4.2 100 88.5 33.7 18.0 10.2 2.4 50.0

M 2.14 66.1 100 0.6 29.7 19.4 7.3 31.9 NP

M 100 45.6 12.2 7.5 NP

P 7.7 39.7 100 59.0 37.0 27.0 7.7 4.4 28.8 4.93 5.99 NP

P 6.2 100 48.1 23.5 16.9 9.1 2.3 28.8 NP

0 12.3 100 72.2 47.1 37.7 14.2 4.7 21.9 0.99 4.09 NP

5.8 100 89.9 64.4 40.8 10.7 2.3 42.0

4 0100 93.4 75.2 57.8 20.4 1.7

EXISTING TEST DATA
PAGE 4 OF 20
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FN-75-34

SITE DATA LOCATION MATERIAL
NUMBER SOURCE DESCRIPTION

266 14039 USDH Millard E. Sevier Aaf Sandy Gravel
Co. Desert

267 14040 USDH Millard E. Sevier Aol Gravelly Sand
Co. Desert

268 14041 USDH Millard E. Sevier Aol Sandy Gravel
Co. Desert

269 14042 USDH Millard White Sage Aol Sandy Gravel
Co. Flats

270 14043 USDH Millard White Sage Au Sandy Gravel
Co. Flats

271 14044 USDH Millard Dog Valley Au Silty Sandy Gravel
Co.

272 14045 USDH Millard Dog Valley Aaf
Co.

273 14046 USDH Millard Dog Valley Au Gravelly Sand
Co.

274 14047 USDH Millard S. Sevier Au Silty Sand
Co. Desert

275 14048 USDH Millard S. Sevier Au Silty Gravelly Sand
Co. Desert

276 14049 USDH Millard S. Sevier Aaf Clayey Gravelly Saz-
Co. Desert

277 14050 USDH Millard S. Sevier Aaf Silty Sandy Gravel
Co. Desert

278 14051 USDH Millard Leamington Au Gravelly Sand
Co. Canyon

279 14052 USDH Millard Leamington Au Sandy Gravel
Co. Canyon

280 14053 USDH Millard Leamington Au Gravelly Sand
Co. Canyon

281 14054 USDH Millard Leamington Au Sandy Gravel
Co. Canyon

3 meI Is

S /
nnt llll~~~.:ln..............l ..... ,



SIEVE ANALYSIS C4 c o
LOS I- ,-.> PLASTICITY

USCS BEFORE PERCENT PASSING AFTER INDEX
CRUSH ING, 

m o

SYMBOL PERCENT CRUSHING TO I" MAXIMUM SIZE q AT,02_-- I.. (ASTII D 423

3 NO NO. NO. NO. PEOCENT PERCENT"31 L~OSS and D 424)4 8 50 200 WAR CA FA

GP-GM 8.4 24.8 100 74.2 44.1 32.5 13.5 5.4 23.5 7.19 13.69 NP

SP 100 89.3 53.8 43.1 21.2 3.5 20.5 1.31 3.60 Ni

GP 0 0 100 89.8 16.4 12.9 8.9 4.2 26.1 5.08 8.57 NP

GM 100 80.6 53.1 42.0 25.4 14.1 34.2 3

GP-GM 18.5 9.9 100 60.5 40.0 32.3 12.3 4.5 27.5 7.24 7.24 NP

GM 2.6 3.9 100 78.4 50.4 41.5 22.5 13.2 38.0 13.0 15.5 1

SP-SM 0 13.7 100 77.4 55.4 41.9 21.7 7.9 31.4 NP

IN 0
s1 0 6.5 93.5 8.5 83.1 56.9 24.1 NP

* I
GM-GC 2.9 35.5 100 64.6 42.2 34.2 27.4 17.5 26.6 7.5 3.4 6

* I

SC 0 4.9 95.1 B1.2 58.9 53.2 41.2 12

GM-GC 6.4 30 100 71.7 45.1 36.0 16.6 9.6 35.6 23.7 36.2 6

SP 8.8 100 9.6 63.1 46.5 15.6 1.6 23.8 10.3 26.2 NP
* 0I

GP 0 2.4 100 47.4 33.4 20.0 3.1 20.4 3.27 3.19 NP

SP 0 2.9 100 4.9 40.7 26.3 2.8 20.41 NP
* I

GP-GM 0 6.7 100 47.8 37.7 26.6 7.8 19.6 NP

EXISTING TEST DATA
PAGE 5 OF 20

UTAH-NEVADA STUDY AREA
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N-TI --34

SITE DATA MATERIALSIT LOCATION
NUMBER SOURCE "m DESCRIPTION

CA

282 14055 USDH Millard N. Sevier Au Gravelly Sand
Co. Desert

283 14056 USDH Millard Fool Creek Aol Sandy Gravel
Co.

284 14057 USDH Millard Fool Creek Aol Sandy Gravel
Co.

285 14058 USDH Millard Oak Creek Aal Sandy Gravel
Co. Sinks

286 14059 USDH Millard Oak City Aaf Sandy Gravel
Co.

28T 14060 USDH Millard E. Sevier Au Silt/Sand
Co. Desert

288 14061 USDH Millard E. Sevier Aol Sandy Gravel
Co. Desert

289 10462 USDH Millard E. Sevier Au Silty Sand
Co. Desert

290 14063 USDH Millard Pavant Au Coarse-to-Fine Sand
Co. Valley

I 291 14064 USDH Millard Pavant Au Fine Silty Sand
Co. Valley

292 14065 USDH Millard Pavant Au Sandy Gravel
Co. Valley

293 14066 USDH Millard Pavant Au Silty Sand
Co. Valley

294 14067 USDH Millard Pavant Aol Sandy Gravel
Co. Valley

295 14068 USDH Millard Taylor Flat Au Sandy Gravel
Co.

296 14069 USDH Millard E. Sevier Au Poorly graded Sand
Co. Desert

297 14070 USDH Millard E. Sevier Au Poorly graded Sand
Co. Desert

298 14071 USDH Millard E. Sevier Au Silty Sand
Co. Desert

lp ..l /I .. ..
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SIEVE ANALYSIS PLASTICITCA CAC3 a-- i PLASTICITY

SCS BEFORE INDEXj ICR PERCENT PASSING AFTER CC INDEXCRUSHING, w c- cz w-,. NE
UBDI PERCENT CRUSHING TO 1" MAXIMUM SIZE w ' -a

,.. v (ASTI 0 423
.3'1 1" NO. NO. NO. NO. PERCENT Os and D 424)

4 8 50 200 WEAR CA F

o .A FI
-SM 0 4.1 100 56. 36. 21. 6.6 20.9 NP

-Gm 3.1 34.1 100 32.0 26.6 22. 6.6 28.4 NP

GP 18.0 39.2 100 29.4 17.1 9. 2.7 31.1 NP

GP 26.9 53.4 46.6 23.9 17.1 9.4 4.6 NP

P-GM 0 24.9 100 36.2 26.2 20.E 8.0 29.8 NP

-ML 0 100' 99' 51. NP

GP 1.5 34.1 100 63.9 33.1 27.8 23.5 1.4 26.4 NP

-SM0 0 100 79.5 6.5 NP

SP 100 99.8 72. 2.2 NP

-SM 100' 96.C 10.0 NP

-GM 6.3 3.9 100 '0.4 44.8 32. 18.5 6.9 NP

-SM 100 99.9 99.3 9.4 NP

-GH 15.5 9.8 00 34.0 26.2 18. 8.5 2

GP 0 3.9 l0 50.2 40.0 25.6 3.7 22.6 NP
II

-SM 00o 99.8 6.7 NP

-SM 100' 90.6 5.8

SP I00 68.4 3.4 NP

EXISTING TEST DATA

PAGE 6 OF 20
UTAH-NEVADA STUDY AREA
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FI-.Tm-34

SITE DATA LOCATION RIAL

NUMBER SOURCE ca DESCRIPTION

299 14072 USDH Millard Central Au :ravelly Sand
Co. Sevier

Desert

300 14073 USDH Millard Central Au Gravelly Sand
Co. Sevier

Desert

301 14074 USDH Millard Central Au Sand with some Silt
Cc. Sevier

Desert

302 14075 USDH Millard Central Au Silty Gravelly Sand
Co. Sevier

Desert

303 14076 USDH Millard S. Sevier Aol Sandy Gravel
Co. Desert

304 14077 USDH Millard S. Sevier Aal Sandy Gravel
Co. Desert

305 14078 USDH Millard S. Sevier Aol Sandy Gravel
Co. Desert

306 14079 USDH Millard S. Sevier Aol Sandy Gravel
Co. Desert

307 14080 USDH Millard S. Sevier Aol Clayey Gravel
Co. Desert

308 14081 USDH Millard S. Sevier Aol Sandy Gravel
Co. Desert

309 14082 USDH Millard S. Sevier Aol Gravelly Sand
Co. Desert

310 14083 USDH Millard S. Sevier Aol Sandy Gravel
Co. Desert

311 14084 USDH Millard Beaver Aol Silty Sand
Co. Bottoms

312 14085 USDH Millard W. Sevier Aol Sandy Gravel
Co. Desert

313 14086 USDH Millard W. Sevier Aol Silty Sand
Co. Desert

3Al O0 /



SIEVE ANALYSIS . w P-- W PLASTICITY

USCS BEFORE lCRUSHING PERCENT PASSING AFTER , = I - INDEXCRUSH ING, W ca
SYMBOL PERCENT CRUSHING TO 1" MAXIMUM SIZE qc &AT' 2PECET" (ASTM D 423

3.1 i NO. NO. NO. NO PEO T LS and D 424)
4 8 -1 50 200 WEf CA FA _ _

SP-SM 0 0.6 100 77.5 67.2 54.2 9.6 17,5

* I

SP-SM 100 76.3 62.2 39.3 5.8 1764 NP

SP 100 84. 4.7 NP

SP-SM 100 85.5 66.3 26.0 5.3 NP

GP-GM 1.6 21.4 100 47.0 39.3 21.1 5.1 33.8 NP

GP-GM 0 6.8 100 48.3 31. 3 20.6 11.1 26.1 NP

* I
GP-GM 0 8.6 100 82.5 48.8 32.7 21.4 11.2 25.0 NP

CP 8.1 100 70.8 33.8 23.8 19.3 4.4 26.0 NP

GC 0 3.6 100 86.3 50.5 28.2 21.1 13.6 23.0 10

GP-GM 100 76.5 39.3 30.9 21. 9  6.3 24.0 NP

GP-GM 0 9.9 100 80.3 50.5 36.5 26.7 10.1 29.4 NP

6 
NPGP-GM 0 13.2 100 77.8 36.6 20.3 15.3 5.4 28.0 NP

SP-SM 100 94.2 80.7 10.8 7.2 8.68 3.142 NP

GP 100 34.4 26.2 17. 2.1 23.8 NP

* I
SP-SM 0 100 98.6 96.1 78.7 62.9 10.0 NP

EXISTING TEST DATA
PAGE 7 OF 20

UTAH-NEVADA STUDY AREA
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FN-TR-34

SITE DATA LOCATION MATERIAL

NUMBER SOURCE C DESCRIPTION
c1

314 14087 USDH Millard W. Sevier Aol Sandy Gravel
Co. Desert

315 14088 USDH Millard W. Sevier Aol Gravelly Sand
Co. Desert

316 14089 USDH Millard Long Ridge Aol Sanef Gravel
Co.

317 14090 USDH Millard Long Ridge Aal Sandy Gravel
Co.

318 14091 USDH Millard Long Ridge Aal Sandy Gravel
Co.

319 14092 USDH Millard Long Ridge Aol Gravelly Sand
Co.

320 14093 USDH Millard Whirlwind Aol Clayey Gravel
Co. Valley

321 14094 USDH Millard Whirlwind Aol Clayey Gravel
Co. Valley

322 14095 USDH Millard Whirlwind Aal Clayey Gravelly Sand
Co. Valley

323 14096 USDH Millard Sawtooth Aol Clayey Gravel
Co. Cove

324 14097 USDH Millard Sawtooth Aal Sandy Gravel
Co. Cove

325 14098 USDH Millard Central Tule Aol Sandy Gravel
Co. Valley

326 14099 USDH Millard Central Tule Aaf Sandy Gravel
Co. Valley

327 14100 USDH Millard Central Tule Aaf Sandy Gravel
Co. Valley

328 14101 USDH Millard Central Tule Aaf Sandy Gravel
Co. Valley

329 14102 USDH Millard Central Tule Aol Sandy Gravel
Co. Valley

330 14103 USDH Millard Kings Canyon Aaf Sandy Gravel
Co.

M so



SIEVE ANALYSIS c wx c.3 PLASTICITY

USCS BEFORE PERCENT PASSING AFTER cc IF I.- INDEX
SYMBOL CRUSHIN CRUSHING TO I" MAXIMUM SIZE ac , 4

SY BL PERCENT -_ - _ I (ASTM D 423
NO. NO. NO. NO. PERCENT PERCENT and 0 424)

=-3.l '11 14 8 50 200 WEAR CA FA

op 0 2.9 100 35.0 16.3 7.3 1.8 19.6 NP

SP-Sm 1.0 100 78.6 63.6 37.1 7.3 NP

* •

GP 7.6 100 13.9 5.8 4.8 0.8 NP

GP-GM 1.1 15.4 100 72.8 48.6 38.0 23.2 11.8 22.6 1.87 5.39 NP
* *

GP-GH 2.8 22.7 100 50.7 41.1 24.1 5.3 4

SP-Sm 100 54.5 41.9 18.6 7.3 1g.1 NP

GC-GM 3.9 15.0 100 49.4 27.4 15.8 8.0 23.9 7

GM-GC 2.9 12.4 100 50.2 34.7 21.1 10.4 30.1 6

GM-SM 0 10.6 100 57.8 44.7 30.9 12.1 26.0 5

GM-GC 3.0 19.1 100 39.1 25.6 12.4 5.2 26.1 4

GP 2.9 24.3 100 38.5 21.4 11.5 5.0 24.7 NP

GP 0 28.6 100 38.9 31.5 13.7 2.1 24.4 NP

0
GP-GM 18.5 31.8 100 30.4 22.7 16.6 7.8 18.7 NP

GP-GM 0 10.3 100 81.6 49.7 31.1 8.2 6.8 25.1 NP

GP 44.0 100 24.6 18.9 8.7 1.6 22.1 NP

S 0N

GP-GM 0 17.6 100 42.6 23.8 15.8 7.7 16.6 NP
• 0 0 2

GP-GM 13.4 100 47.0 29.3 14.3 6.0 22.1 .

EXISTING TEST DATA
PAGE 6 OF 20
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FIELD GEOLOGIC MATERIAL USCS 01 TIN COBOL
LOCATION I-

S STATION UNIT DESCRIPTION SYMBOL "j. -

ED = 6')WC

80 UIGS-A80 Ford Pass Vu Rhyolite

81 UGS-A81 Sprint Mu Quartzite

82 UGS-A82 Sprinley Aat' Sandy Gravel GW

83 UGS-A83 Sprint Aaf Sandy Gravel GP 5 75 20

814 UGS-A84 Sprint Aol Sandy Gravel GP T 85 15

85 UGS-A85 Sprilf Aol Gravelly Sand SP 5 145 55

86 UGS-A86 Spring Do Limestone

87 UGS-A87 Sprin Aol Sandy Gravel GP 0 65 35

88 (GS-A88 Sacramento Mu Limestone
Pass

89 UGS-A89 Sacramento Ls Limestone
Pass

90 UGS-A90 Snake Aaf Silty Sand SP
Valley

91 UGS-A91 ftake Cau Limestone
Valley

92 UGS-A92 Snake QtZ Quartzite
Valley

93 UGS-A93 Ferguson Aal Sandy Gravel GP T 55 145
Desert

914 UGS-Ag14 Tule Valley Do Dolomite

95 UGS-A95 Tule Valley Aol Gravelly Sand SP 0 410 55

3 NA 8
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FIELD OBSERVATIONS 
LABORATORY TEST DATAIERIBUO OF 1

TERIAL FINERtHAN COBBLES, 90%. z,THNCOSITES ",DW SIEVE ANALYSIS, PERCENT PASSING (ASTI C 136)PERCENT DELETERIOUS

-ATERIALS
,,L PC- 3w 3 3/g a" NO. NO. NO. NO. NO. NO./44 8 16 130 50 100

Hard Moderate 40% volcanic
glass,

zeolites
Very Fresh none
Hard

caliche 100 85.4 65.3 47.9 36.5 30.8 25.6 19.2 10.0 4.3coatings
20 5 Low caliche

coatings
15 0 None caliche

coatings
55 T None caliche

coatings
Hard Moderate 20% chert

35 0 None caliche
coatings

Very Slight caliche
Hard veins

Hard Slight 5% chert

Low caliche 100 91.6 86.4 78.8 67.7 51.4 29.5 9.6 2.8 1.1
coatings

Hard Moderate 5% chert

Very Fresh noneHard

45 0 None none

Very Fresh none
Hard

55 5 None none

* a - - -



LABORATORY TEST DATA ______

IS. PERCENT PASSING (ASTI C 136) m

NO. NO. NO. INO. NO. INO. NO. PERCENT PERCENT LOSS
4 8 16 30 50 100 200 WEAR CA FA -

C

27.1 0.25 A

.9 36.5 30.8 25.6 19.2 10.0 4.3 1.3 17.0 0.4I5 5.45 Bi

A

A

B

B2

BI

A

B

.8 67.7 51.14 29.5 9.6 2.8 1.1 0.5 31.1 B

B

A

A

A

A

IiIELD STATION AND SUPPLEMENTARY TEST BATA
PAGE 71 OF 14
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11.1 Sal ATER
* FIELD GEOLOGIC MATER IAL USCS : THAI

STTIN LOCATION C2
SAINUNIT DESCRIPTION SYMBOL"L

96 UGS-A96 Tule Valley Aal Sandy Gravel GP T 55
97 UGS-A97 Tule Valley Su Limestone

98 UGS-A98 Tule Valley Aol Gravelly Sand GP T 35

99 UGS-A99 Tule Valley Su Limestone

100 NGS-A100 Antelope Vu Ash Flow
Range

101 UGS-A101 Twin Peaks Su Limestone

102 UOS-A102 Great Salt Gr Granite
Lake Desert

103 UGS-A103 Great Salt Aol Sandy Gravel GP T 75 A
w Lake Desert

1014 NGS-A1014 Tippet Pass Vu Andesite

105 NGS-AI05 Antelope Le Limestone
Valley

106 NGS-AI06 Antelope Aol Gravelly Sand SF 0 50
Valley 1

107 NGS-A107 Antelope Aol Gravelly Sand SF 0 410
Valley

108 NGS-A108 Antelope Vu Rhyodacite
Valley

109 UGS-Al09 Ibapah Aol Gravelly Sand SF T 35

110 UGS-AllO White Sage Vu Daoite
Flat

3 AN8



FIELD OBSERVATIONS LABORATORY TEST 0
11 *SIBUTION OF
M ATERIAL. FINER Cm
THI CONLES. I-SIEVE ANALYSIS, PERCENT PASSING (ASTU V

-* PECENT __DELETERIOUS

CUM= C4 MATERIALS

MC -j W 3lU s NO. NO. NO. NO.
10 A.4 8 16 30 1

T 55 45 T None none

Hard Slight 5 to 15%
chert,
calcite
veins

T 35 65 T None <5% chert,
caliche

coatings

Very Slight calcite
Hard veins

Hard Slight 10% volcanic
glass

Hard Moderate none

Hard Slight none

T 75 25 0 None <5% chert

Very Fresh <5% volcanic
Hard glass

Very Fresh copper
Hard oxides

0 50 50 0 None none

o 40 60 0 None caliche
coatings

Hard Slight 5% volcanic
glass

T 35 65 0 None caliche
coatings

Very Slight 10% chal-
Hard dony



LABORATORY TEST DATA ______

WENT PASSING (ASTI C 136) =

NO. NO. NO. NO. NO. NO. PERCENT PERCENT LOSS
8 16 30 50 100 200 WEAR CA FA -

A

B2

Ell

A

B

B

A

A

B

B4

B

B2

FIELD STATION AND SUPPLEMENTARY TEST DATA
PAGE I OF 14

UTAH-NEVADA STUDY AREA
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DiSTUISUT
V ATEIL

FIELD GEOLOGIC NATER I AL USCS TNAI C
LOCATION PI

STATION UNIT DESCRIPTION SYMBOL
, I.

111 NGS-A111 White Horse Su Limestone
Pass

112 UGS-B1 Lookout Ls Limestone
Pass

113 UGS-B2 Skull Cau Limestone
Valley

114 UGS-B3 Onaqui Ls Limestone
Range

115 UGS-B4 Rush Valley Aaf Sandy Gravel GM 10 60 25

116 UGS-B5 Rush Valley Aaf Silty Sandy Gravel GW

117 UGS-B6 Tintic Su Limestone
Mountains

118 UGS-B7 Onaqui Cau Limestone
Mountains

119 UGS-B8 Gilson Su Limestone
Mountains

120 UGS-B9 Sheeprook Mu QuartziteMountains

121 UGS-B10 Sheeprook Mu Quartzite
Mountains

122 UGS-B11 Canyon Mu Quartzite
Mountains

123 UGS-B12 Confusion Ls Limestone
Range

124 NGS-B13 West of Aaf Sandy Gravel GP 5 65
Gandy

125 UGS-B1I4 Confusion Su Limestone
Range

7

S IA
/



FIELD OBSERVATIONS _ _____LABORATORY TEST DATA
DISTRIBUJTION OF
MATERIAL FINER 21 C
__ N DELETERIOU SIEVE ANALYSIS, PERCENT PASSINMG (ASTI C 135)

d u MATERIALS --- - - --

CL i3m 3 O N O NO. NO.
Col ___ 1%-4 4 8 16 30 50 1

Hard Fresh scattered
calcite
veins

Very Slight <5% chert
Hard

Hard Slight none

Hard Slight none

60 25 15 Low caliche
coatings,

clay
coatings

None caliche 100 86.8 67.5 147.5 32.3 26.41 22.7 16.0 12.5
coatings,

clay
coatings

Very Slight none
Hard

Hard Slight 5% chert

Hard Slight none

Very Slight none
Hard

Very Fresh none
Hard

Very Slight none
Hard

Very Slight none
Hard

65 35 5 None <5% ohert

Hard Slight none



RY TEST DATA

ING (ASTO C 136) M Ma

NO. WO. NO. NO. NO. PERCENT PERCENT LOSS
16 30 50 100 200 .WEAR CA IFA -

A

B1

B

B

B1

22.7 16.0 12.5 8.2 2.8 26.3 4i.27 B1

A

B

B

A

A

Bj

B

B1

B

FIELD STATION AND "'PLEEN' ARY TEST DJATA
PAGE g Of 14
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rN--J4

cc DISTI
&" . ATE

FIELD GEOLOGIC MATER I AL USCS THA
LOCATION C1 -C

Co. STATION UNIT DESCRIPTION SYMBOL =
C=a, =- LUU

126 UGS-B15 Fish Vb Basalt
Springs
Mountains

127 UGS-B16 Black Cau Limestone
Hills

128 UGS-B17 Topaz Vu RhyoliteMountains

129 UGS-B18 Desert Vb Basalt
Resort

130 UGS-B19 McDowell Aaf Sandy Gravel GP 15 55
Mountains

131 UGS-B20 Simpson Aol Sandy Gravel GP 15 55
Range

132 UGS-B21 Coyot Ls LimestoneK ills

133 UGS-B22 Deep Creek Gr Granite
Range

134 UGS-B23 Deep Creek Gr Granite
Range

135 UGS-B24 Deep Creek Aaf Sandy Gravel GP T 55
Range

136 UGS-B25 Fish Ls Limestone
Springs
Range

137 UGS-B26 Swasy Qtz Quartzite
Range

138 UGS-B27 Tule Valley Cau Dolomite

139 UGS-B28 White Aaf Sandy Gravel GP 5 60
Valley

140 UGS-B29 Sevier Aol Sandy Gravel GP 25 65
Desert

141 UGS-B30 Sevier Vb Basalt
Desert

142 UGS-B31 Sevier Mu Quartzite
Desert

/



AD-A112 4609 FUGRO NATIONAL INC LONG BEACH CA F/G 8/7
mx SITING INVESTIGATION. GEOTECHNICAL EVALUATION. AGGREBT RES--ETCfU)
MAR G0 F04A0TO36-GGO

UNCLASSIFIED FN-TR-36 NI



* A 11111 I 0 111112.0

1111L,2 132

NATONAL BVREAU 01 SIAN jARDS IQ63 A

** U II"~



FIELD OBSERVATIONS _ _____LABORATORY TEST DATA
DISTRIBUTION OF
MATERIAL FINER CA

THANCOE ura DELETERIOUS SIEVE ANALYSIS, PERCENT PASSING (ASTI C 136)

C4 9 CMATERIALS --- --

- z= 3,, a NO. NO. NO. NO. NO.
-1 _ _ _ _ _ __0 4 8 16 30 50

Very Slight 5% vesicles
Hard

Very Slight none
Hard

Very Moderate 10% volcanic
Hard glass

Very Slight 5% vesicles
Hard

55 45 Tr None none

55 45 T None caliche
coatings

Very Slight 10 to 30%
Hard chert

Hard Slight none

Mod. Moderate none
Hard

55 415 T None none

Hard Slight none

Very Fresh none

Hard Slight 5% chert

60 110 T None caliche
coatings

65 35 0 None caliche
coatings

Hard Slight 10% vesicles

Very Slight none
Har

- --2 -



RATORY TEST DATA______

-I.-
PASSING (ASTU C 136) W ~

* NO. NO. NO. NO. NO. PERCENT PERCENT LOSS c
16 30 50 100 200 NEAR CA FA -

B

26.9 1.02 B

32.2 1.60 B

B

B

B1

19.2 0.82 B

B2

A

B

A

B1

BI

B1

FIELD STATION AND SUPPLEMENTARY TEST EATA
PAGE 10OOF 14
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FN-11-34

I NTERI
- FIELD GEOLOGIC MATER I AL USCS Tin

LOCATION cP
z STATION UNIT DESCRIPTION SYUOL..- _

o U

143 UGS-B32 Wah Wah Aol Sandy Gravel OW 10 65 35
Valley

144 UGS-B33 Swan Peak Vu Andesite

145 UGS-B34 Wah Wah Vu Basalt
Valley

l46 UGS-B35 Escalante Gr Granite
Desert

147 UGS-B36 Mineral Vb Basalt
Mountains

148 UGS-B37 Sevier Ls Limestone
Desert

149 UGS-B38 Cricket LS Limestone
Mountains

150 UGS-B39 Sevier Aaf Sandy Gravel GP 10 65
Desert

151 UGS-B40 Cricket Aaf Sandy Gravel GP 20 60
Mountains

152 UGS-B41 Eacalante Aol Gravelly Sand SP T 30
Desert

153 UGS-B42 Escalante Vu Andesite
Desert

154 UGS-B43 Wah Wah Su SandstoneValley

155 UGS-B44 Esoalante Vu Ignimbrite

Desert

[

I+

/, anm...



FIELD OBSER VATIONS ______LABORATORY TEST DATA
DISTIUIO OF

1ATERI AL FINER CzTMAN CODDLES, I-~SIEVE ANALYSIS, PERCENT PASSING (ASTI C 136)FERflT -c DELETERIOUS

_j MATERIAL NO. NO. NO. NO. NO. NO..
'~3 1 3"__ _ _ _ _ _ _ _ _ _4 8 1 6 3 0 5 0 1 0 6

65 35 0 None caliche
coatings

Hard Moderate none
Hard Slight 15% vesicles

Mod. Moderate 10% mica
Hard

10% volcanic

glass
Hard Slight none

Hard Slight none

65 35 T None caliche
coatings

60 ~40 T None <511 volcanic

30 70 Noneglass
30 70 None10% low

density
material

Hard Slight 15% low
density
material

Mod. Slight Iron
Hard sulf ides,

friable
material

Soft Moderate 15% chal-

cedonyvolcanicglass



TORY TEST DATA ______

SING (ASTMC 136) Z

NO. NO. NO. NO. NO. PERCENT PERCENT LOSS r

16 30 50 100 200 WEAR CA FA -

A

B

B2

C

B32

A

B

A

A

B

B2

B2

B2

FIELD STATION AND SUPPLOMENTARY TEST BATA
PAGE I11 OF 14
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l rR-IIl-V1..

FIELD GEOLOGIC NATER I AL USCS Au
:=LOCATION , ! PE
STATION UNIT DESCRIPTION SYMBOL ,,*

156 UGS-B45 Escalante Aaf Gravelly Sand SP 5 25 7
Desert

157 UGS-B46 Escalante Vu Ignimbrite
Desert

158 UGS-B47 Escalante Vu Rhyolite
Desert

159 UGS-B48 Escalante Vu Ignimbrite
Desert

160 UGS-B49 Esoalante Aaf Sandy Gravel GP-GM 5 50
Desert

161 UGS-B50 Sevier Vu Rhyodacite
Desert

162 UGS-B51 Sevier Aaf Silty Sand ML T 10
Desert

163 UGS-B52 Sevier Aaf Sandy Gravel GW 10 65
Desert

164 UGS-B53 Wah Wah Aol Sandy Gravel GW. T 60
Valley

165 UGS-B54 Wah Wah Vu Latite
Valley

166 UGS-B55 Wah Wah Ls Dolomite
Valley

I

I
I
I I "",



FIELD OBSERVATIONS LABORATORY TEST DATA
/ST|I DUTI'ON OF

ATERIAL FINER CA
THA CONLES, - z SIEVE ANALYSIS, PERCENT PASSING (ASTI C 136)
-ERCUT _ _; DELETERIOUSiu_o - MATE RIA S- --S - -'-

W,, - 3" I0 3, 0 NO. NO. NO. NO. NO
4 B 16 30 50 10

75 T None 5% chert
low density
material

Soft Moderate 5% volcanic
glass &

low density
material

Hard Slight 20% volcanic
glass &

low density
material

Hard Slight 20% low
density
material

0 40 10 Low 5% low
density
material

Hard Slight 5% volcanic
glass

10 40 50 Low 20% low
density
material

5 35 0 5% low
density
material

0 40 0 None <5% chert
caliche

Hard Slight 5% volcanic
glass

Hard Slight 25% chert

-- ! -



EST DATA

(ASTIMC 13) _ _ w

NO. NO. NO. NO. PERCENT PERCENT LOSS
30 50 100 200 WEAR CA FA

B'

B2

B2

B1
B

c

I H iB

FIELD STATION AND SUPPLEENTARY TEST EATA
PAGE 12 OF 14
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FN-TI-34

H ATESI_

3 FIELD GEOLOGIC NATERIAL USCS THAN 
LOCATION wC.2 PEA

STATION UNIT DESCRIPTION SYMBOL M I-- _

~zI&I

167 UGS-B56 Wah Wah Aaf Gravelly Sand SP 5 45 55
Valley

168 UGS-B57 San Aaf Silty Sand SM 0 10 60
Francisco
Mountains

169 UGS-B58 Beaver Aaf Gravelly Sand SP 5 40 60,
Mountains

170 UGS-B59 Antelope Cau Limestone
Valley

171 UGS-B60 Pine Valley Aaf Sandy Gravel GW 20 60 401

172 UGS-B61 Pine Valley Cau Limestone

173 UGS-B62 Pine Valley Aaf Gravelly Sand SW 15 45 501

174 UGS-B63 Wah Wah Aaf Gravelly Sand SW T 35 60
Valley

175 UGS-B64 Wah Wah Aaf Gravelly Sand SP T 40 60
Valley

176 UGS-B65 Wah Wah Vu Rhyolite
Valley

177 UGS-B66 Escalante Vu Rhyolite
Desert

178 UGS-B67 Esoalante Aaf Gravelly Sand SP-SM 10 30 6
Desert

179 NGS-B68 Spriney Aol Sandy Gravel GP T 65Valle

180 NGS-B69 Spring Au Gravelly Sand SW T 30 61
Valley

___z O0

3A

lag i



FIELD OBSERVATIONS 
LABORATORY TEST DATAIIUTISITIAUO, ,

RATERIAL FINER
TEAN CmmLES, ,.PECET - DELETERIOUS SIEVE ANALYSIS, PERCENT PASSING (ASTN C 136)

- CA' " MATERIALS
3 I " 3 u NO. NO. No. No. No. NW 3- - -/4 4 8 16 30 50 10i

185 55 0 None caliche
coatings

10 60 30 None caliche
coatings

40 60 T None caliche
coatings

Hard Slight 5% chert

60 40 T None caliche
coatings

Hard Slight none
45 50 5 None <5% low

density
material

35 60 5 None 5% low
density
material

40 60 T None <5% chal-
cedony,
caliche
coatings

Hard Slight 10% vesicles

Hard Slight 10$ volcanic
glass

30 60 10 Low none

65 30 5 None caliche
coatings

30 65 5 None caliche
coatings



ATORY TEST DATA

ASSING (ASTIUC 136)wW
- - - I. $- .

No. No. NO. NO. NO. PERCENT PERCENT LOSS
16 30 50 100 200 WEAR CA F -

-C -FA-

B1

B2

B

B

A

B

A

Ell

B1

B

B

B2

B1

B

FftL# STATION ANO SUPPLEMENTARY TEST DATA
PAGE 13OF 14
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SITE DATA LOCATION MATER AL

NUMBER SOURCE DESCRIPTION
ripa..
C.0

331 14104 USDH Millard Little Aaf Sandy Gravel
Co. Valley

332 14105 USDH Millard S. Snake Aaf Silty Gravelly Sand
Co. Valley

333 14106 USDH Millard S. Snake Aaf Sandy Gravel
Co. Valley

334 14107 USDH Millard Central Aol Sandy Gravel
Co. Snake

Valley

335 14109 USDH Millard Central Aol Sandy Gravel
Co. Snake

Valley

336 14110 USDH Millard Central Aol Gravelly Sand
Co. Snake

Valley

337 14111 USDH Millard Central Aol
Co. Snake

Valley

338 14112 USDH Millard Central Aaf Gravelly Sand
Co. Snake

Valley

339 14113 USDH Millard Central Aal Gravelly Sand
Co. Snake

Valley

340 14114 USDH Millard S. Snake Aal Silty Sand
Co. Valley

341 14115 USDH Millard S. Snake Aal Sandy Gravel
Co. Valley

342 14116 USDH Millard S. Snake Aal Sandy Gravel
Co. Valley

343 14117 USDH Millard S. Snake Aal Sandy Gravel
Co. Valley

344 14118 USDH Millard S. Snake Aaf Gravelly Sand
Co. Valley

I J1I

* . .. * *"* 1- - ,_ J .. .



SIEVE ANALYSIS
CA__ .- c PLASTICITY

USC BEORE PERCENT PASSING AFTER -INDEX
s~e.CRUSHING, CRUSHING TO 1"1 MAXIMUM SIZE C4__ me ASN0 2

103ai a I o NO. NO. NO. h. PERCENT CAand 0 424)4 8 5 0 1200D OEAR A F

GP-GM 100 42.9 28.8 19.1 10.9

rid GM/SM 100 57.6 43.0 27.2 14.9 DIP

GM 100 50.3 37.0 27.0 13.7

GP 0 4.9 100 77.1 43.6 31.0 12.6 4.2 20.9 1.33 3.13 NP

GP-GM 6.4 100 48.6 35.7 23.7 10.1 23.0 NP

SP 7.7 100 82.6 62.6 48.3 6.8 2.5 25.8 1.25 4.08 2

GP/SP 0 18.6 100 75.0 51.3 39.9 9.4 4.4 25.5 6.6 13.4 NP

SP-SM 4.4 21.1 100 56.1 42.6 19.8 8.0 22.6 NP

SM 66.9 58.6 27.9 2

GP-GM 0 29.6 100 44.9 29.2 15.8 7.9 23.8 NP

OP-GM 0 22.1 100 36.6 26.-3 15.9 7.7 22.2 NP

GP-GM 0 9.7 100 49.6 38#.1 24.1 5.8 19.0 NP

SP-Smt 6.3 24.9 100 55.2 46.4 35.8 6.3 21.4 NP

EXISTING TEST DATA
PAGE 9 OF 20

UTAN-NEVADA STUDY AREA
USITING INVESTIGATION TAIL I
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fN-ti-34

SITE DATA L MATERIAL
NUMBER SOURCE DESCRIPTION

IJ

345 14119 USDH Millard S. Snake Aal Clayey Sandy Gravel
Co. Valley

346 14120 USDH Millard S. Snake Aal Silty Gravel
Co. Valley

347 14121 USDH Millard S. Snake Aaf Gravelly Sand
Co. Valley

348 14122 USDH Millard S. Snake Aal Silty Sand
Co. Valley

349 14123 USDH Millard S. Snake Aal Sandy Gravel
Co. Valley

350 14124 USDH Millard S. Snake Aal Clayey Gravelly Sand
Co. Valley

351 14125 USDH Millard S. Snake Aaf Sandy Gravel
Co. Valley

352 14126 USDH Millard N. Pine Aal Gravelly Sand
Co. Valley

353 14127 USDH Millard N. Pine Aal Gravelly Sand
Co. Valley

354 14128 USDH Millard N. Pine Aal Gravelly Sand
Co. Valley

355 01001 USDH Beaver E. Mineral Au Sandy Gravel
Co. Mountains

356 01002 USDH Beaver E. Mineral Au Silty Clay
Co. Mountains

357 01003 USDH Beaver E. Mineral Aaf Sandy Gravel
Co. Mountains

358 01004 USDH Beaver E. Mineral Aaf
Co. Mountains

359 01005 USDH Beaver E. Mineral Aaf Sandy Gravel
Co. Mountains

360 01006 USDH Beaver E. Mineral Aaf Silty Sand
Co. Mountains

361 01007 USDH Beaver E. Mineral Au Gravelly Sand
Co. Mountains

MA ISl / - .

BAN so

mod .. .,.. . ,,.,, ,l, : -,. 
z' 4 "

. ..



SIEVE ANALYSIS-
______~~C CA__________ C.3 -' PLASTICITY

USCS BEFORE PECN PASNSPBLEECN RUSH NTO 1ASIN AFTER I.- INDEX
SYMBL CUSHNG OGI MAXIMUM SIZE c 4 -w

PEREN %-1 (ASTU D 423
37-" INO. NO. NO. NO. PERCENT ODS and 0 424)

4 8 50 200 WEAR CA FA ______

GC 0 20.3100 418.2 311.7 23.6 10.0 19.7 9

GM 10 9.0100 541.6 411.3 30.- 12.7 18.8 Np

SP-SM 0 17.3100 70.3 36.9 22.3 8.1 21.6 NP

SM 0 6.6 93.11 61.1 412.0 29.3 16.3 NP

GP-GM 0 16.11 00 115.11 29.1 111.8 5.8 25.8 1

Od GC/SC 0 9.6 90.11 57.7 36.6 23.4 111.8 9

GP-GM 1.7 21.8100 112.1 27.7 13.2 5.1 22.8 11

SP 5.3 18.3100 511.0 31.3 11.0 11.7 27.1 NP

SP-SM 1.6 18.11 00 60.0 115.8 26.1 8.8 23.11 NP

SP 0 11.9100 60.9 50.0 23.1 11.9 32.8 NP

IN I
GP 0 27.9100 71.3 119.2 36.7 15.3 11.0 411.5 0.41 5.3 NP

CL 0 21.6 78.11 67.3 64.5 57.5 112.0 12

GM-GC 6.0 116.0 00 71.7 37.5 29.1 10.2 5.1 28.0 23.9 13.5 5

GP-GM 0.6 61.1100 68.8 110.1 31.9 9.9 5.1 30.0 17.9 16.9 NP

0 0SM 0 6.11 93.6 73.7 60.1 110.3 27.6 NP

0 
4SP-sm 0 211.3100 58.3 115.0 21.8 8.9 211.0 1

EXSTN TES -D-T-A

PAE1 F2



IN-T-34

I-

DATA MATEH I AL.SITE DATA LOCATIONA
NUMBER SOURCE DESCRIPTION

a-m,qc o

362 01008 USDH Beaver E. Mineral Au Sandy Gravel
Co. Mountains

363 01009 USDH Beaver E. Mineral Aaf Sandy Gravel
Co. Mountains

364 01010 USDH Beaver E. Mineral Au Sandy Gravel
Co. Mountains

365 01011 USDH Beaver E. Mineral Aal Silty Gravel
Co. Mountains

366 01012 USDH Beaver E. Mineral Au Sandy Gravel
Co. Mountains

367 01013 USDH Beaver E. Mineral Au Sandy Gravel
Co. Mountains

368 01014 USDH Beaver E. Mineral Aal Silty Sand
Co. Mountains

369 01015 USDH Beaver E. Mineral Au Sandy Gravel
Co. Mountains

370 01016 USDH Beaver E. Mineral Aal Sandy Gravel
Co. Mountains

371 01017 USDH Beaver E. Mineral Au Sandy Gravel
Co. Mountains

372 01018 USDH Beaver E. Mineral Aol Sandy Gravel
Co. Mountains

373 01019 USDB Beaver E. Mineral Aaf Sandy Gravel
Co. Mountains

374 01020 USDH Beaver E. Mineral Au Gravelly Sand
Co. Mountains

375 01021 USDH Beaver E. Mineral Au Sandy Gravel
Co. Mountains

376 01022 USDH Beaver E. Mineral Aaf
Co. Mountains

377 01023 USDH Beaver E. Mineral Aal Gravelly Sand
Co. Mountains

378 01024 USDH Beaver E. Mineral Au Sandy Gravel
Co. Mountains

AA U



iI

SIEVE ANALYSIS PLAcIIT

USCS BEFORE PERCENT PASSING AFTER C INDEX
S O CRUSHING, I '

SYMBOL PERCENT CRUSHING TO 1" MAXIMUM SIZE %. D__'-" - - - (ASTU D0423

3 " "NO. NO. NO. NO. PER&NT OS and 424)
4 8 50 200 Il CA FA

GP-GM 1.9 30.7100 69.8 45.5 37.9 20.7 11.2 2.0 8.49 7.56 NP

GP-GM 41.0100 75.9 28.5 11.7 6.0 2.7

GP 2.7 41.0100 57.0 29.3 19.2 5.7 2.2 25.6 4.88 8.78 NP

GM 1.0 29.3100 73.4 52.6 44.0 34.3 16.1 2.0 3.4 4.3 NP

GP-GM 6.3 29.3100 65.7 41.5 32.4 13.1 7.0 21.1 7.18 8.35 NP

GP-GM 3.0 27.0100 77.3 44.9 32.1 16.9 6.2 19.8 NP

SM 0 9.0 91.0 63.0 55.0 35.0 14.0

GP 48.6 tO0 60.3 34.6 21.5 4.5 1.6 18.9 NP

GP 0 4.2 58.0 26.0 20.0 9.0 5.0

GP 2.5 43.0 00 61.6 36.0 22.0 10.0 5.0 17.9 1.99 8.0 NP

GP-GM 4.5 46.0 00 68.7 37.8 27.8 12.4 5.3 21.0 0.92 4.48 NP

GP 7.2 36.3 00 47.0 33.7 18.0 4.4 29.3 NP

GP/SP 0 30.4 00 51.9 38.1 15.2 4.1 21.8 NP

GP-GM 2.9 33.3 00 41.1 27.7 13.8 6.1 22.4 NP

SP-SM 0 22.7 00 59.3 44.7 24.5 7.8 24.5 NP

GP 7.9 37.2 00 5.3 31.5 22.0 7.3 2.8 23.0 NP

EXISTING TEST DATA
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FN-Th1-34

• S.-

SITE DATA MATERIAL
LOCATION

z NUMBER SOURCE DESCRIPTION

cD

379 01025 USDH Beaver E. Mineral Au Sandy Gravel
Co. Mountains

380 01026 USDH Beaver E. Mineral Au Silty Sandy Gravel
Co. Mountains

381 01027 USDH Beaver E. Mineral Au Gravelly Sand
Co. Mountains

382 01028 USDH Beaver E. Mineral Au Gravelly Sand
Co. Mountains

383 01029 USDH Beaver Minersville Aaf Silty Sand
Co.

384 01030 USDH Beaver Minersville Aal Silty Gravel
Co.

385 01031 USDH Beaver Mineraville Aaf Gravelly Sand
Co.

386 01032 USDH Beaver Mineraville Au Silty Sand
Co.

387 01033 USDH Beaver Minersville Au Silty Sand
Co.

388 01034 USDH Beaver North Au Silty Sand
Co. Escalante

Desert

389 01035 USDH Beaver North Au Gravelly Sand
Co. Esoalante

Desert

390 01037 USDH Beaver North Aaf Gravelly Sand
Co. Escalante

Desert

391 01038 USDH Beaver North Au Silty Gravelly SandCo. EscalanteDesert

392 01039 USDH Beaver North Au Silty Gravelly Sand
Co. EsoalanteDesert

393 01040 USDH Beaver North Au Silty Gravelly Sand
Co. Escalante

Desert

4. NAN soI1,,e



SIEVE ANALYSIS Iwom
________c _____;_________ 8- W PLASTICITY

USCS BEFORE PECN PASN AFRIDE
CRUSHING PRET ASN AFTE 0 p- INE

ON SYMBOL PERCENT' CRUSHING TO I" MAXIMUM SIZE 2= I Y
t ~ %.o (ASTI 0 423

~3U]- In NO. NO. NO. NO. PEENTF J N and 0 424)
4 0 50 200 1u CA IFA ______

GP 8.9 35.0100 47.7 36.9 21.0 4.2 I!3.7 NP

vel GP-GM 7.3 28.3100 68.7 41.8 29.5 12.6 6.6 13.4 2.58 7.57 NP

SP-SM 0 9.3100 80.0 55.2 38.5 18.9 7.7 22.6 mP

SP-SII 0 16.9100 80.3 54.9 46.8 16.3 6.5 22.0 24.8 29.7 NP

SMi 1.9 6.6100 88.0 67.8 52.3 28.( 13.2 27.4 Np

GM 5.8 25.1100 74.9 50.3 42.1 25.E 16.2 27.2 2.48 4.41 NP

GP/SP 0 9.0100 83.0 53.0 35.0 10.0 5.0 28.0 4.96 13.0 NP

SM 0 2.0 98.0 77.0 68.0 46. 21.0 NP

a 0SM 0 8.0 92.0 63.0 56.0 41.0 17.0 NP

SM 0 7.0 93.0 73.0 66.0 51.0 18.0 NP

SP-sH 0 6.0 94.0 65.0 55.0 31.- 11.0 N

SP-SM 3.3 15.7 00 79.9 54.6 45.7 20.9 7.0 16.0 7.11 11.7 NP

Sand GM/SM 0 13.0 87.0 59.0 53.0 39.-0 17.0 N

Sand SM 0 10.0 90.0 61.0 54.-0 39.0 15.0 N

Sand GM/SM 0 17.0 83.0 57.0 51.-0 37. 15.0 m

EXISTING TEST DATA
PAGE 12 OF 20
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: SITE DATA LOAINMATERIAL

NUMBER SOURCE D ESCRIPTION

3941 010411 USDH Beaver North Aol Silty Gravelly Sand
Co. Esoalante

Desert

395 010412 USDH Beaver North Aol Sandy Gravel
Co. Escalante

Desert

396 01043 USDH Beaver North Aal Sandy Gravel
Co. Escalante

Desert

397 010415 USDH Beaver North Aal Silty Gravelly Sand
Co. Esoalante

Desert

398 01046 USDH Beaver North hal Sandy Gravel
Co. Escalante

Desert

399 010417 USDH Beaver North Aol Sandy Gravel
Co. Escalante

Desert

1100 010118 USDH Beaver North Aol Sandy Gravel
Co. Esoalante

Desert

1101 010119 USDH Beaver North Aal Gravelly Sand
Co. Escalante

Desert
1102 01050 USDH Beaver North Au Gravelly Sand

Co. Esoalante
Desert

4103 01051 USDH Beaver North Au Gravelly Sand
Co. Esoalante

Desert

11011 01052 USDH Beaver North Au Sandy Gravel
Co. Eacalante

Desert

1105 01053 USDH Beaver North haf Sandy Gravel
Co. Ea9calante

________ Desert_ _ _ _ _ _

3 ANs



SIEVE ANALYSIS
_ _ _ _ _ __ PLASTICITY

USCS sBEFORE PERCENT PASSING AFTER , - INDEX
CRUSHNG,~SYMBOL PERCENT CRUSHING TO 1" MAXIMUM SIZE o _ __ A 0(ASTN O 423
.3" 1 I - NO. NO. NO. NO. PERCENT PERCENT

•C _ LSS and D 424)
4 O 50 200 WE CA FA

SM 0 10.5100 82.0 61.7 53.0 21.6 15.1 2869 2.75 4.0 NP

GP-GM 2.7 15.7100 70.8 47.6 39.1 16.8 8.0 22*9 8.45 10.8 NP

GP 5.6 28.01 00 67.2 43.0 34.8 11.8 4.8 2.77 4.32 NP

GM-SM 0 14.8 00 76.6 56.5 46.7 7'1.5 13.1 3064 2.93 7.08 NP

GP 94.7 62.5 7.9 6.9 2.2 23.2 3.05 4.06 NP

GP-GM 1.1 15.9 00 74.1 47.4 38.8 16.5 7.2 18.9 2.95 12.0 NP

GP 0 26.8100 69.7 36.5 21.1 13. 4.3 38.8 NP

SP 0 4.6100 90.9 73.5 57.9 3.6 1.3 31.0 35.2 10.4 NP

SP-SM 0 11.9100 78.8 58.0 46.0 13.0 7.2 27,9 4.72 9.25 NP

SP 12.5 00 84.9 60.1 39.5 11.4 3.7 20.6 NP

0 0
GP 37.4 00 47.0 33.3 13.8 4.6 21.3 NP

GP-GM 28.6 00 51.0 34.4 13.2 6.1 21.6 NP

EXISTING TEST DATA
PAGE 13 OF 20
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" -T1i-34

SITE DATA MATERIAL
C LOCATIOND INUMBER SOURCE DESCRiPTION

I -~

406 01054 USDH Beaver North Aal Gravelly Sand
Co. Escalante

Desert

407 01055 USDH Beaver North Aar Gravelly Sand
Co. Escalante

Desert

408 01056 USDH Beaver Central Aa Gravelly Sand
Co. Wah Wah

Valley

409 01057 USDH Beaver Central Aal Gravelly Sand
Co. Wah Wah

Valley

410 01058 USDH Beaver Central Aol Sandy Gravel
Co. Wah Wah

Valley

411 01059 USDH Beaver Central Aar Sandy Gravel
Co. Wah Wah

Valley
412 01060 USDH Beaver Central Aar Gravelly Sand

Co. Wah Wah
Valley

413 01061 USDH Beaver Central Aaf Sandy Gravel
Co. Wah Wah

Valley

414 01062 USDH Beaver Central Aa Sandy Gravel
Co. Wah Wah

Valley

415 01063 USDH Beaver N. Pine Aar Gravelly Sand
Co. Valley

416 01064 USDH Beaver N. Pine Aar Sandy Gravel
Co. Valley

417 01065 USDH Beaver N. Pine Aat Sandy Gravel
Co. Valley

418 01066 USDH Beaver N. Pine Au Gravelly Sand
Co. Valley

419 01067 USDH Beaver N. Pine Aol Gravelly Sand
Co. Valley

A n -s

U ___

4i,



, ,.PLASTICITY

AFTER IfN O I INDEX
MNUM SIZE w4

- 0 (ASTI 0 423

NO. NO. PER~fNT PERadCE424
50 200 WEIR CA FA

13. 4.1 24.0 NP

0
24.1 9.9 24.6 NP

18.9 8.4 25.8 NP

30.9 11.4 26.0 NP

25.0 7.8 24.8 NP

22.8 9.2 22.6 NP

21.9 9.7 29.2 4.43 10.9 NP

11.7 3.7 28.3 NP

18.4 5.8 24.6 NP

20.9 7.6 28.8 NP

13.2 5.7 27.9 NP

21.4 8.1 28.3 NP

13.1 3.6 23.8 NP

5.7 0.5 26.1 NP



SITE DATA LC OMATERIALLOCATION

NUMBER SOURCE C DESCRIPTION

420 01068 USDH Beaver E. Mineral Au Sandy Gravel
Co. Mountains

421 11001 USDH Iron Co. Parowan Aaf
Valley

422 11002 USDH Iron Co. Parowan Aaf Sandy Gravel
Valley

423 11003 USDH Iron Co. Parowan Aaf Sandy Gravel
Valley

424 11004 USDH Iron Co. Parowan Au Sandy Gravel
Valley

425 11005 USDH Iron Co. Parowan Aaf Silty Gravel
Valley

426 11006 USDH Iron Co. Parowan Aaf Gravelly Sand
Valley

427 11007 USDH Iron Co. Parowan Aaf Silty Sandy Gravel
Valley

428 11008 USDH Iron Co. Parowan Aaf Sandy Gravel
Valley

429 11009 USDH Iron Co. Parowan Aaf Gravelly Sand
Valley

430 11010 USDH Iron Co. Buckskin Aaf Gravelly Sand
Valley

431 11011 USDH Iron Co. Bear Valley AMl Sandy Gravel
Junction

432 11012 USDH Iron Co. Bear Valley Aal Sandy Gravel
Junction

433 11013 USDH Iron Co. Bear Valley Aal Sandy Gravel
Junotion

434 11014 USDH Iron Co. Bear Valley kal Sandy Gravel
Junction

435 11015 USDH Iron Co. Parovan Aal Silty Sand
Valley

436 11016 USDH Iron Co. Parowan Aal Silty Sand

A, Valley

C / _ _I



SIEVE ANALYSIS co, cn oD

____ ca___=__I.-_____ PLASTICITY.S_. BEOR = a ,z sTc,
uscs BFOEE PERCENT PASSING AFTER IE = Xa EXCRU SH ING , , W o n,
SYMBOL PERCENT CRUSHING TO 1" MAXIMUM SIZE q S1 04PEREN ""1 (ASTI 0 423i PERCENT

3 T- ~1 30 I NO. NO. NO. NO. PERCENT OS and 0 424)
4 8 50 200 WEAR CA FA ndO_424)

GP-GM 30.6 53.5 00 89.2 43.7 32.8 11.2 5.2 22.7 3.71 7.12 NP

GP 0 -7.7 00 70.1 35.7 29.8 12.9 5.0 24.3 5.49 11.3 NP

GP-GM 0 1.6 100 45.9 33.8 18.5 7.2 23.04 NP

GP-GM 4.6 8.2 100 45.6 30.1 15.5 5.7 22.42 NP

GM 0.0 5.0 00 56.0 48.0 35.0 18.0 22.1 NP

SP-SM 1.9 14.2 00 85.6 64.8 56.6 21.7 9.3 28.4 12.23 25.49 NP* 
B

GM-S" 10.0 6.0 00 57.0 49.0 24.0 13.0 28.1 NP

GP 9.1 00 44.9 34.1 14.4 3.4 26.7 NP

SP-SM 0.5 3.5 100 78.0 55.0 44.0 16.0 7.0 27.0 14.58 23.79 NP

SP-SM 1.3 9.2 00 86.0 64.4 52.9 25.4 11.0 27.5 22.35 19.53 NP

GP-GM ?2.8 5.7 00 40.5 31.5 20.1 8.3 23.9 NP

GP-GM 0 0.8 00 49.3 38.8 25.7 9.6 29.16 NP

GP 9.9 !9.0 00 45.7 29.4 16.4 4.8 22.0 4

GP 7.9 2.11 00 43.3 27.5 12.1 3.8 23.9 NP
* 

0

sm 0 0.1 89.9 73.9 67.6 51.6 13.7 NP

SM 0 6.2 93.8 68.0 67.3 44.3 12.0 NP

EXISTING TEST DATA
PAGE 15 OF 20
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II--

SITE DATA MATERIAL

NUMBER SOURCE "TNDESCRIPTIONaJ

CD

437 11017 USDH Iron Co. Parowan Aal Silty Sand
Valley

438 11018 USDH Iron Co. Parowan Aaf Sandy Gravel
Valley

439 11019 USDH Iron Co. Parowan Aal Silty Sand
Valley

440 11020 USDH Iron Co. Parowan Aal Sandy Gravel
Valley

441 11021 USDH Iron Co. Parowan Aaf Sandy Gravel
Valley

442 11023 USDH Iron Co. Parowan Aal Gravelly Sand
Valley

443 11024 USDH Iron Co. Parowan Aal Sandy Gravel
Valley

444 11025 USDH Iron Co. Parowan Aaf Sandy Gravel
Valley

445 11037 USDH Iron Co. Cedar Aaf Silty Sand
Valley

446 11038 USDH Iron Co. Cedar Aaf Silty Gravelly Sand
Valley

447 11039 USDH Iron Co. Cedar Aaf Silty Gravel
Valley

448 11040 USDH Iron Co. Cedar Aaf Sandy Gravel
Valley

119 11041 USDH Iron Co. Cedar Aal Sandy Gravel
Valley

150 11042 USDH Iron Co. Cedar Aal Sandy Gravel
Valley

451 1103 USDH Iron Co. Cedar Aal Silty Sand
Valley

452 1104 USDH Iron Co. Cedar Aaf Clayey Sand
Valley

453 11045 USDH Iron Co. Cedar Aal Silty Sand
Valley

MA so_

j

a;

mam



SIEVE ANALYSIS c
- a W I.- u PLASTICITY

USCS BEFORE PERCENT PASSING AFTER 2 1 m INDEX
CRUSHING, C H M V ,-,,SYMBOL PERCENT CRUSHING TO I" MAXIMUM SIZE . 7 W q4PECET -bc. %..0 (ASTN D 423

NO. NO. NO. NO. PERCENT CENT
3" 1 " 4 8 LOSS and 0 424)3450 200 W~R CA FA ______

F mFA

SM 0 3.8 96.2 68.6 59. 45.- 16.1 NP

GP 38.2100 28.2 20.3 10.l 2.2 21.16 NP

* fSM 3.2 9.4 93.8 68.0 67.3 44.- 12.0 NP

GP 25.0100 30.5 24.1 12. 3.0 25.14 NP

GP 25.7100 39.4 28.2 13.C 3.4 23.7 NP

SP-Sm 0 0 100 85.5 56.0 41.5 16.( 8.5 17.2 6.42 11.4 NP

GP 3.2 21.3100 40.5 29.5 19.C 4.1 30.0 NP

GP-GM 0 13.9100 76.2 48.4 42.2 29.3 6.4 30.1 12.13 6.10 NP

SM 100 70.6 54.1 31.5 14.9 NP

SM 5.2 14.2100 86.0 64.5 54.3 29.4 15.6 24.18 6.68 13.14 2

GM 0 17.0 83.0 58.0 51.0 42.C 19.0 NP

GP-GM 11.8100 61.8 21.7 16.8 13.6 6.1 29.8 16.29 4.8

GP 7.7 32.3100 62.2 35.5 29.3 11.8 3.1 30.8 13.4 13.7 NP

GP 0 22.1 00 67.0 38.8 27.6 18.8 3.3 29.2 17.2 13.3 NP

SM 8.0 92.0 66.0 61.0 52.0 24.0 NP

SM-SC 0 7.3 92.7 74.8 69.7 59.7 34.0 4

SM 0 6.0 94.0 69.0 60.0 48.0 24.0 NP

EXISTING TEST DATA
PAGE 16 OF 20
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FN-TFI-34

SITE DATA LOCATION MATERIAL
NUMBER SOURCE cm DESCRIPTION

O,. --.

454 11046 USDH Iron Co. Cedar Aal Sandy Gravel
Valley

455 11047 USDH Iron Co. Cedar Aal Clayey Gravel
Valley

456 11048 USDH Iron Co. Cedar Aat Clayey Sandy Gravel
Valley

457 11049 USDH Iron Co. Cedar Aaf Silty Gravel
Valley

458 11050 USDH Iron Co. Cedar Aaf Sandy Gravel
Valley

459 11051 USDH Iron Co. Cedar Aaf Sandy Gravel
Valley

460 11052 USDH Iron Co. Cedar Aaf Sandy Gravel
Valley

461 11053 USDH Iron Co. Cedar Au Silty Gravel
Valley

462 11054 USDH Iron Co. Cedar kat Silty Sand
Valley

463 11055 USDH Iron Co. Cedar Aaf Gravelly Sand
Valley

464 11056 USDH Iron Co. Cedar Aat Silty Sand
Valley

465 11057 USDH Iron Co. Cedar Aal Clayey Sand
Valley

466 11058 USDH Iron Co. Cedar Aaf Clayey Silt
Valley

467 11059 USDH Iron Co. Cedar Au Sandy Gravel
Valley

468 11060 USDH Iron Co. Cedar Au Clayey Silty
Valley

469 11061 USDH Iron Co. Cedar Aaf Sandy Gravel
Valley

470 11062 USD Iron Co. Cedar Aal Sandy Gravel
Valley

RAI I
-I



SIEVE ANALYSIS
_I.- . PLASTICITY

USCS BEFORE PERCENT PASSING AFTER I.- , _ INOEX
CRUSHING, W .-

SYMBOL PERCENT CRUSHING TO 1" MAXIMUM SIZE -a C A
- - - - --- - (ASTI 0 423

.3 I" 1 - NO NO. NO. NO. PERCENT OER4ENT
4 8 50 200 WIAR CA FA

GP-GM 0 41.0 59.0 33.0 29.0 22.0 9.0 NP

GC 0 4.0 96.0 63.0 56.0 45.0 28.0 9

* 0

GM-GC 0 24.0 76.0 45.0 40.0 32.0 16.0 5

GM 4.4 17.5100 82.3 55.8 46.2 33.2 12.9 10.2 8.7 NP

GP 0 18.6 71.4 36.4 30.6 21.4 4.3 NP

GP-GM 3.8 26.8 73.2 49.8 45.3 38.1 11.5 NP

GP 6.2 32.7100 70.3 40.9 32.5 20.1 3.9 26.0 7.1 16.0 NP

* I
GM 8.2 36.6100 81.5 51.6 43.3 37.6 12.2 26.0 9.5 7.6 NP

SM 0 4.4 95.6 76.1 67.0 48.8 21.5 NP

SP-SM 0 19.5100 82.2 61.3 54.0 37.0 9.5 47.5 41.0 21.6 NP

ML 0 0 00 88.7 86.2 79.8 52.9 1

SC 0 6.0 94.0 77.0 69.0 49.0 29.0 8

ML 0 0 100 99.5 97.1 86.8 73.8 3

GP-GM 3.3 50.0100 71.3 46.1 39.0 23.6 10.1 37.0 12.6 14.7 NP

ML 0 0 100 100 99.7 94.0 60.5 3

GP-GM 3.7 31.4100 65.8 34.7 27.5 17.4 10.1 30.0 16.4 16.4 2

GP-GM 0 21.0100 76.1 48.9 42.2 30.4 10.8 32.2 8.99 5.34 NP

EXISTING TEST DATA
PAGE 17 OF 20
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SITE DATA MATERIAL
LOCATION2 NUMBER SOURCE co DESCRIPTION

,.I

CD

471 11063 USDH Iron Co. Cedar Aal Gravelly Sand
Valley

472 11064 USDH Iron Co. Cedar Au Sandy Gravel
Valley

473 11065 USDH Iron Co. Cedar Au Clayey Gravelly Sand
Valley

474 11066 USDH Iron Co. Black Aaf Sandy Gravel
Mountains

475 11067 USDH Iron Co. Black Au Sandy Gravel
Mountains

476 11068 USDH Iron Co. Cedar Au Sandy Gravel
Valley

477 11069 USDH Iron Co. Cedar Au Silty Sand
Valley

478 11070 USDH Iron Co. Cedar Aaf Gravelly Sand
Valley

479 11071 USDH Iron Co. South Aaf Gravelly Sand
Escalante
Desert

480 11072 USDH Iron Co. South Au Sandy Gravel
Escalante
Desert

481 11073 USDH Iron Co. South Aol Gravelly Sand
Escalante
Desert

482 11074 USDH Iron Co. South Aaf Gravelly Sand
Escalante
Desert

483 11075 USDH Iron Co. South Aaf Gravelly Sand
Escalante
Desert

484 11076 USDH Iron Co. South Aaf Sandy Gravel
Escalante
Desert

485 11077 USDH Iron Co. South Aaf Gravelly Sand
Esoalante
Desert

i

, lus



SIEVE ANALYSIS PATCY
g PLASTICITY

USCS BEFORE PERCENT PASSING AFTER o INDEX
CRUSHING,

SYMBOL PERCENT CRUSHING TO I AXIU SIZE (AST 423

SNO. NO. NO NO. PERCENT OSan' 44
.-3 oS and 0 424)

4 8 50 200 WEAR CA FS ______

CA -- FA

SP 100 92.1 85.0 67.9 18.3 4.1 40.9 32.2 25.0 NP

GM-GC 6.3 40.6 00 72.3 42.5 33.4 19.4 11.8 34.0 24.1 10.0 5

SM-SC 16.9 29.6 87.3 66.6 55.3 41.9 30.8 5

GP-GM 0 0 l00 80.2 52.4 41.9 17.1 8.8 25.5 11.0 11.0 NP

GP 0 10.1 89.9 73.1 49.0 39.8 14.8 3.1 35.7 NP

GP 100 73.0 18.7 8.8 3.7 2.1 24.0 2.94 12.27

SM 0 0 100 90.5 74.5 64.8 39.0 18.2 16.9 NP

SP-SK 3.8 100 85.9 68.3 56.4 36.0 9.4 32.0 NP

SP 0 0 100 93.4 83.2 72.2 20.9 3.9 24.8 12.5 12.5 NP

GM-GC 20.4100 69.9 31.0 24.9 17.2 7.5 29.82 6

SP 100 70.1 52.0 25.1 4.8 30.4 NP

SP 6.1 00 90.3 75.2 54.2 13.9 3.8 27.1 NP

SP-SM 0 14.7100 84.9 61.7 47.9 26.5 9.0 30.0 NP

GP 34.0100 69.3 32.3 22.0 9.2 3.8 26.1 NP

SP 0 25.0 00 91.0 64.0 43.0 10.5 5.0 23.1 14.3 15.25 Np

EXISTING TEST DATA
PAGE 16 OF 20

UTAH-NEVADA STUDY AREA
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SITE DATA LOCATION MATERIAL

NUMBER SOURCE DESCRIPTION
*o

486 11078 USDH Iron Co. South Aaf Gravelly Sand
Esoalante
Desert

487 11079 USDH Iron Co. South Aaf Clayey Sand
Esoalante
Desert

488 11080 USDH Iron Co. South Aol Silty Sand
Esoalante
Desert

489 11080 USDH Iro, Co. South Au Silty Sand
Esoalante
Desert

490 11082 USDH Iron Co. South Aol Gravelly Sand
Esoalante
Desert

491 11083 USDH Iron Co. South Aol Gravelly Sand
Esoalante
Desert

492 11084 USDH Iron Co. South Aol Silty Sand
Esoalante
Desert

493 11085 USDH Iron Co. South Aol Gravelly Sand
Esoalante
Desert

494 11086 USDH Iron Co. South Aat Sandy Gravel
Esoalante
Desert

495 11087 USDH Iron Co. South Au Gravelly Sand
Esoalante
Desert

496 11088 USDH Iron Co. South Aaf Gravelly Sand
Esoalante
Desert

497 11089 USDH Iron Co. South Aal Sandy Gravell
Esoalante
Desert

498 11090 USDH Iron Co. South Au Gravelly Sand
Esoalante

I Desert

IE
S - -.---.



SIEVE ANALYSIS PATCT
mm

!-- c-, PLASTICITY

USCS BEFORE PERCENT PASSING AFTER I = INDEX
CRUSHING wCSYMBOL PERCENT CRUSHING TO I" MAXIMUM SIZE me CA- ocE - I % (AST# D 423

0.3 ~ NO. NO. NO. NO. PER ENT P ENT50 -F- I - %"l and O 424)
-- 4 8 50 200 W AR CA FA

SP 8.2 100 70.5 56.4 17. 3.7 2.1 NP

Sc 100 91. 69.4 45.6 8

SM 100 91.9 82.1 52.1 22.7 NP

SM 100 100 100 98.3 83.2 48.9 2

SP-SM 100 69.3 58.0 25.3 7.5 26.7 NP

SP 100 72.4 54.3 13.7 2.3 29.9 NP

SP-SM 100 93.1 78.8 41.2 11.0 NP

SP-Sm 1.5 100 65.3 48.6 17.6 6.6 28.6 NP

GM 0.7 11.7 100 79.7 55.0 45.2 21.2 13.6 21.11 8.42 10.62 3

SM-SC 18.8 100 80.7 57.7 49.0 17.7 11.2 24.9 8.34 10.38 5

SP-SM 1.0 27.7 100 68.6 57.6 33.6 11.6 26.6

GP-GM 23.5 100 53.4 41.9 23.4 9.7 29.8 NP

sP 29.5 100 83.6 61.0 42.2 12.7 4.6 26.8

EXISTING TEST DATA
PAGE II OF20
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FN-YI-34

S.,-

SITE DATA LOCATION MATERIAL

NUMBER SOURCE m DESCRIPTION
coC..

499 11091 USDH Iron Co. South Aaf Gravelly Sand
Escalante
Desert

500 27070 USDH Kane Spring Au Sandy Gravel
Washington Co. Draw

501 27071 USDH Kane Spring Aat Clayey Sand
Washington Co. Draw

502 27072 USDH Kane Spring Au Silty Sand
Washington Co. Draw

503 27073 USDH Kane Spring Au Sandy Gravel
Washington Co. Draw

504 27074 USDH Kane Spring Au Sandy Gravel
Washington Co. Draw

505 27075 USDH South Au Gravelly Sand
Washington Co. Esoalante

Desert
506 27076 USDH South Aaf Sandy Gravel. Washington Co. Escalant eDesert

507 27077 USDH South Aaf Gravelly Sand
Washington Co. Escalante

Desert
508 27078 USDH South Aal Silty Gravelly Sand

Washington Co. Escalante
Desert

I s

V
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SIEVE ANALYSIS o 0 m

CA ca L3 PLASTICITY

USCS BEFOREzSYBOCRUS G PERCENT PASSING AFTER 6- INDEXCRUSHING, C2 ca

SYBOLPERCENT CRUSHING TO 1" MAXIMUM SIZE . o,
PC %" - - - -" O.NO P' (ASTM 0 423

23 -3 I e NO. NO. NO. NO. PERCENT LOSS and D 424)
4 8 50 200 WEAR CA FA

SP-SM 4.3 14.3100 89.1 69.1 60.0 23.5 10.1 26.5 10.50 10.410 NP

GP 0 0.8100 92.5 43.9 26.4 7.8 1.6 42.1 0.71 41.7 NP

SM-SC 0 9.7 90.3 70.6 54.7 44.4 27.9 4

SP-SM 6.6 17.1100 82.7 55.4 40.4 14.4 5.4 41.6 0.36 2.65 NP

GP 43.0100 76.8 42.2 17.2 9.0 2.6 25.8 NP

GP-GM 3.3 16.5100 78.3 41.0 29.7 14.7 8.4 34.5 1.65 4.27 NP

GP/SP 8.4 26.9 00 52.1 39.8 14.4 3.3 27.4 NP

GP 0.2 45.8100 73.9 40.0 30.8 6.9 2.9 29.0 24.2 23.0 NP

* 0
GP/SP 38.5 00 50.7 39.8 6.0 0.9 30.5 NP

GK/IS 5.1 17.5100 78.1 58.0 51.5 25.5 15.0 24.3 10.9 12.1 NP

EXISTING TEST DATA
PAGE 20 OF 20

UTAH-NEVADA STUDY AREA
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APPENDIX B

SUMMARY OF CALICHE DEVELOPMENT



F14411-34

DIAGNOSTIC CARBONATE MORPHOLOGY

STAGE GRAVELLY SOILS NONGRAVELLY SOILS

I1 Thin, discontinuous pebble coatings Few filaments or faint coatings

HContinuous pebble coatings, some Few to abundant nodules, flakes,
IIinterpebble fillings filaments

Many interpebble fillings Many nodules and internodular
fill ings

ifLaminar horizon overlying plugged Laminar horizon overlying plugged
horizon horizon

STAGE I ia ff i
Weak Ca Strong Ca K Indurated K

K2 K22m

GRAVELLY SOILS

~ K21m

NONGRAYELLY SOILS %.lKZ K22m

e9~K3 K 3

Stages of development of a caliche profile with time. Stage I represents incipient carbonate
accumulation, followed by continuous build-up of carbonate until, in Stage IV. the soil is

4 completely plugged.

SUMMARY OF CALICHE DEVELOPMENT

Re e e c :Gile.L.. Pteran.F.F.. and roe mo~n.R...165. M1 SITING INVESTIGATION FIGURE

Reern e: b K horizon: A master horizon of carbonateDEATNTOTlEIROCE-0B-
accumuatimn: Sell Science, Y. 99, P. 74-82. 1B * A IO A .E D

3 MANR80
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UNIFIED SOIL CLASSIFICATION SYSTEM
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APPENDIX D

UTAH-NEVADA STUDY AREA PHOTOGRAPHS
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FN-YR-34

Older Lacustrine Deposit (Aol), widely scattered In the
northern and western portions of the study area. Note
typical moderately well to well-developed stratification
in this 50-foot exposure. Class B, material.

UTAH-NEVADA STUDY AREA PHOTOGRAPH

UK SITING INVESTIGATION

DEPARTMENT OF IME AIR FORCE -1 0-0

________________________________WR NA~rmaNAL. INCM.
3 MAN 0-



FH T R-34

Older Lacustrine Deposit (Aol). illustrating rounded,
moderately welt graded sand- and gravel-sized particles
with characteristic lack of fines.

UTAH-NEVADA STUDY AREA PHOTOGRAPH

MX SITING INVESTIGATION Ue

DEPARTMENT OF THE AIR FORCE - 1111 0-2

____________________________O RDMAVUI MN L. INC
3 MAR 80



FN-TR-34

Stream-cut in Alluvial Fan Deposit (Aaf). View illus-
trates the crudely stratified, poorly graded mixture of
cobbles, gravel, sand, and fines typical of this deposit.
Note caliche coatings on cobbles and gravels. Class 8
material.

UTAH-KEVADA STUDY AREA PHOTOGRAPH

MX SITING INVESTIGATION NT

DEPARTMENT OF THE AIR FORCE - 900 0-3

__________________________________ mRDNA ioNAL_INC.
3 MAN 80



Typical carbonate rock (Cau, Ls, Do), exposure and associ-
ated alluvial fans (Aaf). Both represent potential high
quality aggregate sources. Amount and type of deleterious
material will cause these units to be ranked as Class 8
material.

UTAH-NEVADA STUDY AREA PHOTOGRAPH

MI SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - HOn 0-4

_________________________________ N~E _ATIONAL, INC.1
3 MAN 80



FN-TR-34

Quaternary Basalt (Yb), miaddle foreground. Note flat
lying exposure of this 300-foot thick. mid-valley flow.
Class B material.

UTAH-NEVADA STUDY AREA PHOTOGRAPH

MI SITING INVESTIGATION pl

DEPARTMENT OF TH4E AIR FORCE - ONO 0-5

__________________________Off____ WAVMM IDMMAL._INC.
3 MAR 00



FN-TR-34

Granitic Rock (Gr) outcrop illustrating typical jointing
and weathering characteristics. Near surface portions of
this unit are generally unacceptable crushed rock sources
because of the high degree of weathering.

UTAH-NEVADA STUDY AREA PHOTOGRAPH

41 SITING INVESTIGATION ,Ng

DEPARTMENT Of THE AIR FORCE - IW0 D-6

URDO NATIONAL. UO
3 MAR 80
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FUGRO NATIONAL GEOLOGIC UNIT CROSS REFERENCE
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UARSA POTENTIAL
AGGREGATE FUGRO NATIONAL GENERAL GEOLOGIC

SOURCE SYMBOLS UNIT EXPLANATION
III I
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C*Cl{I I a SJI V. CFC;+ {1I IIl-S i~

Vb -- I ........... ..I........... .
f I~ii~La *KIha~l PlI l~C t11 .IlI S. ; lll)

Mu

S~Fa bilbataICs

Su, ~ ~ ~ 9 mos- ] ......... . ,.. ... ...I.

Mu

M" 0I p l abol, l $ltil i I. ... .1r,

O IIII.,bI. SI MS lii II b Ill l SI s*tS+IIk

U - IS .. .... .

Au, Aa aI Fa I fl OI l M ICI

lu~ ~ ~~o -- l~ ol.................'...'.

Au 
M."II S ili- IC :lilI1:

Aol *~~~~~A. o ' aI . a*.

-u"-- A.......

ii,FI, *bS i.1Ci lllS CIII 5555t La.i lilt
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Basin-FillI Units

0 Not Sampled

• Sampled nd tested

Rock Units

Not Sampled

*5 Sampled and tested
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