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I
FOREWORD

This volume of geotechnical data was compiled for the Department

of the Air Force, Ballistic Missile Office (BMO), in compliance
with Contract No. F04704-80-C-0006, CDRL Item D04A2. It con-
tains the field data and laboratory test results from the
investigation of Dry Lake Valley. A synthesis of these data is
available in Volume I (FN-TR-27-DL-I).

The data is each section of this volume are preceded by an
explanation of the format and terms used in the compilation.

i~JI
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1.0 EXPLANATIONS OF GEOLOGIC STATION DATA

Geologic stations were established at selected locations

I throughout the CDP at which detailed descriptions of surficial

basin-fill deposits or rock were recorded. Locations of all

I geologic stations are shown in Drawing II-1-1, Activity Location

Map (in pocket). All data taken on surficial basin-fill units

at these stations are listed in Table Il-i- and an explanation

of the column headings in the table is given below. At stations

where rock descriptions were made, only geologic unit designa-

I tions are listed. A general explanation of all geologic unit

symbols used in Verification Studies is included at the end of

I this section.

Column Heading
Table II-1-1 Explanation

Station Number Geologic stations are numbered sequentially.
Where more than one geologic field team worked
in a CDP, stations made by each team are dif-
ferentiated with a letter (A, B, or C) follow-
ing the station number.

Geologic Unit Generic geologic unit only, i.e. the grain-size
designation (f, s, g, c) is omitted from surfi-
cial basin-fill units. The letter B in the
unit designation indicates a buried deposit not
exposed at the surface.

MPS MM Average maximum particle size in millimeters.

Grain Size Estimated particle size distribution using the
(%B, %C, %G, Unified Soil Classification System. Percent-
%S, %F) ages of boulders (%B) and cobbles (%C) are

based on the entire deposit, whereas percent-
ages of gravel (%G), sand (%S) and fines (%F)
are taken only on the fraction composed of
particles less than 3 inches (76 mm) in diam-
eter.

USCS Soil class according to the Unified Soil Class-
"1 ification System.
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Munsell Color Soil color based on Munsell Soil Color Chart.

1 Source Rock Rock types of coarse clasts listed in order of
Types(s) abundance.

I * Physical
Properties Data listed in columns 6 through 15 address

3 specific soil properties. These are listed
below in parentheses following the column
heading number and are also listed at the
bottom of Table 1-1. Data are coded with each

j' I numerical entry referring to a specific soil
condition as listed below.

-. 6 (Grain Shape) 1) Angular, 2) Subangular, 3) Subrounded,
4) Rounded, 5) Well rounded

7 (Moisture 1) Dry, 2) Moist, 3) Wet
Content)

j 8 (Plasticity 1) None, 2) Low, 3) Medium, 4) High
of Fines)

9 (Consistency) Coarse grained: 1) Very Loose, 2) Loose,>1 3) Medium Dense, 4) Dense, 5) Very Dense,

Fine grained: l)Soft, 2) Firm, 3) Stiff,1 4) Hard

10 (Structure) 1) Stratified Tabular, 2) Stratified Other
(lensed, cross bedded, discontinuous beds),
3) Nonstratified

11 (Cementation 1) None, 2) Weak, 3) Moderate, 4) Strong
Induration)

12 (Depth to Depth to layer (in centimeters) exhibiting
Cemented cementation induration described in Column 11
Layers) (above)

13 (Weathering 1) Fresh, 2) Slight, 3) Moderate, 4) Very
of clasts)

14 (Soil 1) None (A-C profile), 2) Poor (incipient
Profile B-horizon), 3) Well (prominant B-horizon)
Development)

15 (Caliche 1) Stage I, 2) Stage II, 3) Stage III,I Development) 4) Stage IV, 5) None
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I3

Drainage

DP (M) Average depth of drainages (in meters)
WD (M) Average width of drainages (in meters)

Slope (%)Average slope of ground surface (in percent
grade)

Sample Number of samples taken

GENERALIZED GEOLOGIC UNITS

Explanation

I Surficial Basin-fill Units

Al Younger Fluvial Deposits - Major modern stream channel and

flood-plain deposits.

A2 Older Fluvial Deposits - Older incised stream channel and
flood-plain deposits in elevated terraces bordering major
modern drainages.

A3 Eolian Deposits - Wind-blown deposits of sand occurring as
either thin sheets (A3s) or dunes (A3d).

A4 Playa and Lacustrine Deposits - Deposits occurring inI modern, active playas (A4) or in either inactive playas or
older lake beds and abandoned shorelines associated withextinct lakes (A4o).

I A5 Alluvial Fan Deposits - Alluvial deposits consisting of
debris flow and water-laid alluvium near mountain fronts,
grading into predominantly water-laid alluvium deposited in
shifting distributary channels near the basin center.
Younger (A5y) , intermediate (A5i) , and older (A5o) alluvial
fans are differentiated by surface soil development,
terrain conditions, and present depositional/erosional
environment.

I Grain sizes of these deposits (except A3 deposits, which are

exclusively sandy) are indicated by a single letter (f, s, g,

or c) following the geologic unit symbol. These letters

I indicate the predominant grain size and range of soil types

according to the Unified Soil Classification System.Ii
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f - fine-grained (ML, CL, MH, CH)

;I Is - sands (SP, SW, SM, SC)

g - gravels (GP, GW, GM, GC)

I| c - coarse grained with greater than 30 percent boulders
and cobbles (generally GP, GW, GM, GC)

ROCK UNITS

:1 ~I Igneous (undifferentiated). Rocks formed by solidification

of a molten or partially molten mass.

1 Il Intrusive - Plutonic rocks formed by solidification of
molten matneralbbeneath the surface (e.g., granite,
granodiorite, diorite, gabbro).

12 Extrusive (intermediate and acidic) - Volcanic rocks of
intermediate and acidic compositon formed by solidifica-
tion of molten material at or near the surface, (e.g.,
rhyolite, latite, dacite, andesite).

13 Extrusive (basic) - Volcanic rocks of basic composition,
generally formed by solidification of molten materials
at or near the surface (e.g., basalt).

14 Extrusive (pyroclistic) - Rocks formed by accumulation
of volcanic ejecta (e.g., ash, tuff, welded tuff,
agglomerate).

I S Sedimentary (undifferentiated) - Rocks formed by accumula-
tion of clastic solids, organic solids and/or chemically

I precipitated minerals.

S1 Arenaceous and/or Siliceous Rocks - Composed of sand
size particles (e.g., sandstone, orthoquartzite) or of
cryptocrystalline silica (e.g., opal, chert).

S2 Carbonate Rocks - Composed predominantly of calcium
carbonate detritus or chemical precipitates (e.g.,
limestone, dolomite, chalk).

S3 Argillaceous Rocks - Composed of clay and silt-sized
particles (e.g., siltstone, shale, claystone).

S4 Evaporite Rocks - Precipitated from solution as a
result of evaporation (e.g., halite, gypsum, anhydrite,
sylvite) .

[1
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S5 Coarse Clastic Rocks - Composed of gravel sized or

larger clasts (e.g., conglomerate, breccia).

M Metamorphic (undifferentiated) - Rocks formed through
J •recrystallization in the solid state of preexisting rocks

by heat and pressure (e.g., gneiss, schist, hornfels,
metaquartzite).

i'I
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I6

2.0 EXPLANATIONS OF GROUND-WATER DATA

Existing ground-water data in Dry Lake Valley were collected

from all available sources. These data were updated where

possible from measurements taken during Fugro field operations,

and all data are shown in Table 11-2-1. Locations of water

wells and boreholes in which water-level measurements were

available are shown in Drawing II 1-1. Well numbers listed in

-- Ithe left hand column of Table 11-2-1 refer to well locations

shown on Drawing II-1-1. Actual well numbers giving location

according to the Bureau of Land Management Land Survey System

I are shown in the second column.

Water levels generally refer to the static ground-water table in

I the unconfined basin-fill aquifer. Perched conditions or levels

in artesian aquifers are noted where known.

I

I
!
[
[I
[I
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ELEVATION WATER LEVEL

OF GROUND DEPTH OF DEPTH

WSURFACE- WELL- BELOW ELVATION-
WELL WELL LOCATION FEET FEET GROUND DATE FEET REFERENCES*"/
No. NUMBER SURFACE- MEASURED (ETERS) REMARKS

(METERS) (METERS) FEET ABOVE
ABOVE M.S.L. (METERS) U.S.L.I

WI 3N/64E-2b 5520 380 76 -- 5444 1, 3/In
(1682) (116) (23) (1659) Rock

W2 3N/64E-20b1 5067 380 317 1960 4750 2
(1544) (116) (97) (1448)

W3 3N/64E-23c*** 5165 1000 772 1979 4393 4
(1574) (305) (235) (1339)

W4 3N/65E-21d 5451 51 45 1962 5406 1, 2, 3/
(1661) (16) (14) (1648) Near Shal.

Rock

W5 2N/64E-3b 4980 742 664 1963 4316 2
(1518) (226) (202) (1316)

W6 2N/65E-6b1 5075 376 Dry -- <4699 2

(1547) (115) (<1432)

W7 IN/64E-24al 4710 515 398 1959 4312 2
(1436) (157) (121) (1314)

W8 IN/64E-34ca 4649 515 428 1959 4221 3
(1417) (157) (130) (1287)

W9 1N/65E-2al 5660 12 10 -- 5650 2/In Rock
(1725) (4) (3) (1722)

WI0 3S/63E-22db 5440 -- 3 1966 5437 3/In Rock
(1658) (--) (1) (1657)

WI 3S/64E-12bdd*** 4635 1300 383 1980 4252 5
(1413) (396) (117) (1296)

i *Mount Diablo Baseline and Meridian

**References:
1. United States Geological Survey, 1978
2. Eakin, T. E., 1968
3. Nevada State Engineers Office, 1957-1967

4. Air Force Weapons Laboratory,

and Waterways Experiment Station,
1979 GROUND-WATER DATA

5. Fugro National, Inc., 1979 DRY LAKE VALLEY, NEVADA

***Approximate Well Location Number

NOTE: All wells tap unconfined alluvial aquifers except MX SITING INVESTIGATION IA I

where noted. Where published data are lacking or DEPARIMENT OF THE AIR FORCE - SAM I -2-
Inaccufate, ground surface elevations are taken
from topographic maps. GReO WrYI NAL. INC.

14 NR 80 AFV- S8
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3.0 EXPLANATIONS OF SEISMIC REFRACTION DATA

Note: There is no seismic refraction line designated as DL-S-3.

Each figure shows seismic wave travel times plotted versus sur-

face distance between the energy source (shot) and the detector

(geophone) for a single seismic line. Distances are measured

along the line from g,.ophone number 1 which is designated as

zero distance. Distances to the right (on the paper) of geo-

phone 1 are positive. The direction arrow gives the approxi-

mate direction along the geophone array from geophone 1 to geo-

Iphone 24.

Travel Time Versus Distance Graph (Upper Half of Figure)

This is a travel time versus distance graph. The abscissa

represents distance; the ordinate, time. The six vertical

lines represent the locations of shots (designated as F, G, H,

I, J, and K). The symbol, X, denotes travel times at geophones

that were located to the right of a shot. The symbol, 0,

denotes travel times that were located to the left of shots.

Velocity Cross Section (Lower Half of Figure)

j This is an interpreted velocity cross section beneath the seis-

mic line. The top line represents the ground-surface profile.

The short vertical lines crossing the top line mark the geo-

[ phone positions. The depth scale is plotted relative to a

point on the line which was arbitrarily chosen as "zero eleva-

[o" at the time the line was surveyed. The additional lines

across the cross section represent the interpreted boundaries

r between layers of material with different compressional wave

LL
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velocities. These boundaries are commonly called "refractors*.

The velocity interpreted to be representative of each layer is

shown.

LI
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4.0 EXPLANATIONS OF BORING, TRENCH, AND TEST PIT LOGS

Note: The boring scheduled for the location numbered DL-B-3 was

not drilled.

All data from borings, trenches, and test pits are presented on

standard Fugro National logs in Sections 4.0 and 5.0. Explana-

" itions of the column headings on the logs are as follows:

A. Designations - Borings, trenches, and test pits are identi-

Siflied as follows:
DL-B-l
DL - abbreviation for the site (e.g., DL-Dry Lake)
B - abbreviation for activity (e.g., B-boring, T-trench,

i P-test pit)

1 - number of activity

B. Sample Type - Different sampling techniques were used and

the symbols are explained at the bottom of the boring logs.

For details of sampling techniques, see Section A5.0 of

Appendix A in Volume I. Horizontal lines, to scale, indi-

I cate the depth where sampling was attempted.

C. Percent Recovery - The numbers shown represent the ratio

(in percent) of the soil sample recovered ir the sampler to

the full penetration of the sampler.

D. N Value - Corresponds to standard penetration resistance,

[ which is number of blows required to drive a standard

split-spoon sampler for the second and third of three

6-inch (15 cm) increments with a 140-pound (63.5 kg) hammer

falling 30 inches (76 cm) (ASTM D 1586-67).

E. Depth - Corresponds to depth below ground surface in meters

jand feet.
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F. Lithology -Graphic representation of the soil and rock

types.

G. USCS - Unified Soil Classification System (see Table 4-1 for

complete details) symbols.

H. Soil Description - Except in cases where samples were clas-

sified based on laboratory test data, the descriptions are

based on visual classification. The procedures outlined in

ASTM D 2487-69, Classification of Soils for Engineering

if! I Purposes, and D 2488-69, Description of Soils (Visual-Manual

Procedure) were followed. Solid lines across the column

indicate known change in strata at the depth shown.

Definitions of some of the terms and criteria to describe

soils and conditions encountered during the exploration

follow.

Gradation : A coarse-grained soil is well graded if it has

a wide range in grain size and substantial

amounts of most intermediate particle sizes.

Poorly graded indicates that the soil consists

predominantly of one size (uniformly graded) or

has a wide range of sizes with some intermedi-

* ate sizes obviously missing (gap-graded).

Moisture: Dry - no feel of moisture
Slightly Moist - much less than normal moisture
Moist - normal moisture for soil
Very Moist - much greater than normal

moisture
Wet - for soils below the water

table

6L_
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Consistency: Consistency descriptions of coarse-grained

soils (GW, GP, GM, GC, SW, SP, SM, SC) are as

fol lows.

N Value

Consistency (ASTM D 1586-67)

Very Loose 0 - 4
Loose 4 - 10
Medium Dense 10 - 30
Dense 30 - 50
Very Dense >50

P 1Consistency descriptions of fine-grained soils

(ML, CL, MH, CH,) are as follows:

Shear Strength
Consistency (ksf) (kn/m 2 ) Field Guide

Very Soft 0.25 12 Sample with
height equal to
twice the diam-
eter, sags under
own weight

Soft 0.25- 12 - Can be squeezed

0.50 24 between thumb and
forefinger

Firm 0.50- 24- Can be molded
1.00 48 easily with

fingers

Stiff 1.00- 48- Can be imprinted
2.00 96 with slight pres-

sure from fingers

Very Stiff 2.00- 96- Can be imprinted
4.00 192 with considerable

pressure from
fingers

Hard over over Cannot be im-
4.00 192 printed by

fingers

Grain Shape: Angular - particles have sharp edges and
relatively plane sides with[ unpolished surfaces.

-o
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Subangular - particles are similar to angular
but have somewhat rounded
edges.

Subrounded - particles exhibit nearly plane
sides but have well-rounded
corners and edges.

Rounded - particles have smoothly curved

sides and no edges.

Calcareous Containing calcium carbonate; presence of cal-

cium carbonate is commonly identified on the

basis of reaction with dilute hydrochloric

acid.

Caliche Soils cemented by calcium carbonate

and/or other soluble minerals by upward-moving

solutions.

Degree of
Cementation: (Stages of development of caliche profile)

Stage Gravelly Soils Nongravelly Soils

I Thin, discontinu- Few filaments or
ous pebble coatings faint coatings

II Continuous pebble Few to abundant
coatings, some nodules, flakes,
interpebble fill- filaments
ings

III Many interpebble Many nodules and
fillings internodular

fillings

I IV Laminar horizon Increasing carbon-
overlying plugged ate impregnation
horizon

Secondary
Material Example - Sand with trace to some silt

II Trace - 5-12% (by dry weight)
Little - 13-20% (by dry weight)
Some - >20% (by dry weight)

I
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Plasticity Plasticity index is the range of water con-

tent, expressed as a 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. Descriptive ranges

used on the logs include:

Nonplastic (PI, 0 - 4)
Slightly Plastic (PI, 4 - 15)
Medium Plastic (PI, 15 - 30)

j Highly Plastic (Pi, >30)

Cobbles and
Boulders A cobble is a rock fragment, usually rounded

by weathering or abrasion, with an average

diameter ranging between 3 and 12 inches

(8 and 30 cm).

A boulder is a rock fragment, usually rounded

by weathering or abrasion, with an average

diameter of 12 inches (30 cm) or more.

I. Remarks - This column was provided on boring and trench

logs for comments regarding drilling difficulty, number and

size of cobbles or boulders encountered, loss of drilling

fluid in the boring, trench wall stability, and other

conditions encountered during drilling and excavations.

J. Dry Density and Moisture Content - The boring logs include

a graphical display of laboratory test results for dry den-

sity (ASTM D 2937-71) in pounds per cubic foot and kilograms

cubic meter and moisture content (ASTM D 2216-71) in percent

from representative samples taken during drilling. The sym-

bols are explained at the bottom of the boring logs.
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K. Sieve Analysis - The numbers represent the percentage by

dry weight (ASTM D 422-63) of each of the following soil

components:

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

SA - Sand, soil particles passing No. 4 sieve and retained
on No. 200 (0.075 mm) sieve.

FI - Fines, silt or clay, soil particles passing No. 200
sieve.

L. Atterberg Limits (LL and PI) -

LL - Liquid Limit, the water content corresponding to the

arbitrary limit between the liquid and plastic states
of consistency of a soil (ASTM D 423-66).

PL - Plastic Limit, the water content corresponding to an
arbitrary limit between the plastic and the semisolid
state of consistency of a soil (ASTM D 424-59).

PI - Plasticity Index, numerical difference between the
liquid limit (LL) and the plastic limit (PL) indicat-ing the range of moisture content within which a soil-

water mixture is plastic.

NP - Nonplastic.

M. Miscellaneous Information -

Elevations - indicated elevations on the logs are esti-
mated from topographic maps of the study
area, within an accuracy of half the con-
tour interval.

Surficial
Geologic Unit - indicates the surficial geologic unit in

which the activity is located.

Date Drilled - indicates the period from beginning to
completion of the activity.

Drilling
Method - signifies the type of drilling procedure

used such as rotary wash.

Hole Diameter - nominal size of boring drilled.

Water Level - indicates depth from ground surface to water
table where encountered.
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Trench Length- length at ground surface of final trench exca-

vation.

Trench

Orientation - bearing of longitudinal trench centerline.

I

II
I

V~
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UU

.U 5 1015202 30

0 0 SILTY SAND. light brown, fine to
- medium, poorly graded, dense to very

dense, subangular to subrounded,- - - -

13 43 3 1 - SM calcareous; trace to some nonplastic 10

53 58

3W 51 100 SC CLAYEY SAND, brown, f ine to medium,- - - - -

60pooly graded, very dense, subangular
6 73 6 20- SM to subrounded, calcareous: little

slightly plastic clay.

. 7. SILTY SAND, brown, fine to medium,
X 710Spoorly graded, very dense, sub-

40 44GRVLYSNbon fiet

slightly plastic clay; lens of

12 light ly plastic clay (22.0'-23.5'). cbl
NR___ . . Interbedded layers of SILTY SAND and

SAND:

SILTY SAND (SM): brown, fine to
coarse, poorly graded, dense to

-15 very dense, subrounded, cal-
47 67 50- S

SM careous; trace to some nonplastic
Sm silt; trace fine gravel.

SAND (SW-SM): gray, fine to coarse,
well graded, dense to very dense.

67 1o 8 0. angular to subrounded, calcareous;- - - - -

trace nonplastic silt; trace line
gravel.

-24-- --

8 0



____________________APPROVE YO '_______________

WA(pcf) SIEVE
WSOIL DESCRIPTION REMARKS 090 0110120 130140 ANALYSIS

5 10 15 20 25 30 35GS IL

* SILTY SAND, light brown, fine to

medium, poorly graded, dense to very
* dense, subangular to subrounded,- - - - - -

Scalcareous; trace to some nonpias tic 0 11 29 NP

CLAYEY SAND, brawn, fine to medium, - 0 58 42
poorly graded, Very dense, subangular

SM to subrounded, calcareous, Ii ttle
slightly plastic clay.

/ 'fL " - ---- __ __ _

SILTY SAND, brown, fine to medium,
SW poorly graded, very dense, sub- -- - -- - 46 47 7
SC angular. calcareous; little silt;

trace gravel. 
- 865 27 NP

SM GRAVELLY SAND, brown, fine to
Sm coarse, well graded, dense,
subrounded, calcareous; trace
slightly plastic clay; lens of1
slightly plastic clay (22.0O-23. 5'). cobble

Interbedded layers of SILTY SAND and
SAND:

SILTY SAND (SM): brown, line to
coarse, poorly graded, dense to
very dense, subrounded, cal-8 85 1 N
careous; trace to some nonplastic
silt, trace fine gravel.

SAND (SW-SM): gray, fine to coarse,
well graded, dense to very dense,
angular to subrounded, calcareous;
trace nonplastic silt; trace fine
gravel.- - - - - - -
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5.0 EXPLANATIONS OF TRENCH AND TEST PIT LOGS

See Section 4.0, "Boring Logs", for explanations.t!



Nt-TR-27-OL

DEPT SIEVE

up-~,~ SOIL DESCRIPTION RMRS AAYI

W G" GE A FI LL PI

*loose SILTY SAND, light brown, fine to
coarse, poorly graded, slightly
moist. subangular to subrounded.
calcareous: little slilt; trace 10 70 20 NP

2-' fine gravel.

* . SM vertical

medium

dense grelsluhIg

4 GRAVELLY SAND, brown fine to coarse,
-3 pwel graded, slightly moist, sub

14 angular, calcareous; some tine t
mediy coare grvl1tae.it

Sp densesluhn

dense

TOTAL DEPTH 18.0' (5.5m)

20-

TRENCH DETAILS ______________________

SURFACE ELEVATION 5100' (1554m) LGO RNHO--
DATE EXCAVATED 23 August 1977 LGO RNHO--
SIIRFICIAL GEOLOIC UNIT: A2 DRY LAKE YALLEYNEVADA
TRENCH LENGTH 58.0' (17.7m)
TRENCH ORIENTATION :E-W MX SITING INVESTIGATION VIR

DEPARTMENT Of THE AIR FORCE - WAD l5-

OONATU@UAL NUB.
14 VAN 80 AFV-D4



FN-TR-27-OL

S DEPTHZSEE

C4 0.1 22 SOIL DESCRIPTION REMARKS ANALYSIS

-J BR SA Fl LL PI

4loose SILTY SAND, brown, fine to coarse, 27 NP
poorly graded, slightly moist,
subrounded, calcareous; little to
some silt, trace fine gravel.

2 * medium

dents 10 1o

4-
GRAVELLY SAND, brown, fine to coarse,

very poorly graded, slightly moist, angular
dens to subrounded; some line to coarse 27 59 14

gravel: trace to little silt.

2
vertical

8 walls stable

SP-
SM dense

3M 33 57 10

10-

~ Oq~~ISANDY GRAVEL, light brown, line to
'o *0oarse, poorly graded, slightly

-4 moist., some fine to coarse sand.

14-: 0*o0 dense
0..* .00GP

,e * a50 49 1

-5 GRAVELLY SAND, gray fine to coarse,
Sp-. medium poorly graded, dry. subangular to
SM dense subrounded; some fine to coarse

gravel; trace silt. 27 62 11

TOTAL DEPTH 18.0- (5.5m)

I 20

1!TRENCH DETAILS _____________________

SURFACE ELEVATION 5125' 0562m) LGO RNHD--
DATE EXCAVATED 24 August 1977 DL AKOFTENC DALEY T2AG
SURFICIAL GEOLDUIC UNIT, A51DYLAEYLEYNVO
TRENCH LENGTH 57.9' (17.7m)
TRENCH ORIENTATION NE-SI MX SITING INVESTIGATION

OEPARTMENT OF THE AIR FORCE - 6M0 fl-5-2

* 1 NN O R- NATIONAL, INS



-- 7

DEPTH- IEV

91 C Sq IEV

c3 #A ~ SOIL DESCRIPION REMARKS ANALYSIS

-A h hi z.GR SA Fl LI P1

SANDY SILT, light brown, slightly 77 30 7
Si - oft moist, slightly plastic, Cal-

sof careous.

2- *

L ver ticalI

4-M walls stable 33 1

firm,

6-

2

8U

GRAVELLY SAND, light brown, fine to
coarse, poorly graded, dry, sub- 24 73 3

* angular to subrounded, calcareous;
-3 some fine to coarse gravel.

SP loose v a
12-.."'-..-*: wallIs unstable

4

14

* 5 TOTAL DEPTH 16.0 (4.9m)

* 20-

TRENCH DETAILS________________________
SURFACE ELEVATION 4770' (1454m)
DATE EXCAVATED 24 August 1977 LOG TRENCH DLT-3

FSURFICIAL GEOLOGIC UNIT: Al DRY LAKE VALLEY, NEVADA
TRENCH LENGTH 60 .0108.3m)
TRENCH ORIENTATION E-W MI SITING INVESTIGATION

DEPARTMENT Of THE AIR FORCE -mNO 1 -

14MAR60ONO NATIONAL, IWS.

14 MN 80AFV-04 i



FN-TR-27-OL

__ DEPTHSIEVE
cm

Wo2t OL ECITO REMARKS ANALYSIS

U, Sd - S A Fl LL PI

a - CLAYEY $AND, fine to coarse, poorly
loose graded, slightly moist, subangular

* to subrounded, calcareous; some

2lgtypasi ly

2 2 71 27 28 8

) 4 vertical

* SC medium walls stable

2

10*GRAVELLY $AND, light brown, fins to 35 58 1

SP- coarse, poorly graded, slightly

SO loose moist, angular to rounded,
calcareous; little to some fine to

12- coarse gravel; trace to little silt.

s loughing

-4

14

medium 17 67 18
SO dense

* Is-
5 vert ical1

wells stable

I8s- _

TOTAL DEPTH 18.0' (5-5m)

620]

TRENCH DETAILS ______________________

SURFACE ELEVATION 4880' 01487m) LGO RNHD--
DATE EXCAVATED 24 August 1977LO OFTEC DL-
SURIFICIAL GEOLOGIC UNIT- A~y DRY LAKE YALLEY.NEVADA
TRENCH LENGTH :5 .0'(1 7.7m )

TRENCH ORIENTATION N-S MX SITING INVESTIGATIONrsig

DEPARTMENT OF THE AIR FORCE - No Ir-5-4:

K14 MAN1 so AFV 0
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~DEPTH-
a.ca SI EVE
'A .3 'a

SOIL DESCRIPTION REMARKS ANALYSIS

Z C3RGA A Fl LL PI

" ~ GRAVELLY SAND, brown, fine to
coarse, well graded, slightly
moist to moist, angular to sub-

S loose rounded; some fine to coarse
2 gravel; trace silt.I dense

2 - 39 53 8

SW vertiacal
SMwal stable

to-

.: dense

4

18-

a NP

TOTAL DEPTH 18.0' (5.5m)

20-

TRENCH DETAILS
SURFACE ELEVATION 4905' (1495m) LGO RNHD--
DATE EXCAVATED 23 August 1977 LGO RNHD--
SURFICIAL GEOLOGIC UNIT' A~y DRY LAKE VALLEY, NEVADA
TRENCH LENGTH 67.0'(20.4m)

TRENCH ORIENTATION NW-SE MX SITING INVESTIGATION

DEPARIMENT OF THE AIR FORCE - NO 115-

* - WNO NATION AL, INC.
NAN 80AFV-04



CSOIL DESCRIPTION REMARKS EN YE I

IN - . Q. 0R SA Fl LL PI

0 - - SILTY SAND. tight brown, fine to e4
medium, poorly gradod,slightly

2loose soesihl lsi it sloughing

39 36 3
4

dens

6-

2

A-' SANDY SILT, light brown, slightly
* moist, slightly plastic.

vertical

wails stable

-3 ML f irm

12

-4 SILTY SAND, light brown, fine to
coarse, poorly graded, slightly
moist, subangular: little silt;

14- trace fine gravel.

6 75 19medium
SM dense

TOTAL DEPTH 18.0' (5.5m)

20-

TRENCH DETAILS
SURFACE ELEVATION 4650' (1417m)
OATE EXCAVATED 22 August 1917 LOG OF TRENCH DL-T6
SURFICIAL GEOLOGIC UNJT:A4@ DRY LAKE VALLEY NEVADA
TRENCH LENGTH 52 . 0'(1.OM )I
TRENCH ORIENTATION E-11 1111 SITING INVESTIGATION F SI G

DEPARTMENT OF THE AIR FORCE - 315-

5- DssoWN NATIONAL, INO.
14 MR SOAFV-04



FN-TR-27-DL

!IDEPTH
d69 SIEVE

2 i B SOIL DESCRIPTION REMARKS ANALYSIS

-i 0 0 SA Fl LL P1
:: .CLAYEY SAND, brown, fine to medium, 43 19 9

SC loose poorly graded, moist, subangular,
calcareous; some Slightly plastic

* clay.
2-caspol rdd sihl

SILTY SAND, light brown, fine to

careous; litesilt; taefn
4- gravel.

-2

wlsstable

. * ~ GR~fLLYSN~gayli: toCal 12 75 13

1 2

SUF14 LEA-N430 11w

moist,~~~~ suag f salareus

TRENCH DRETAIONM IIG NETGTO

DEPARTMENT OF THlE AIR FORCE - No 115-

D ATIONAIL InO
14 MAR 80D

AFV-04 '
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t3 DEPTH ' V

FA SOIL DESCRIPTION REMARKS ANA LYS IS

ma.~G SAj *5 FI LL Pt

0 0 ~GRAVELLY SAND and SANDY GRAVEL, light 3 32
s. loose brown, fins to coarse, poorly graded,
SM 10088 slightly moist, subangular osb

rounded; some fine to coarse gravel;
2- some silt: layer of sandy gravel

1 medium39 35 26
GMO dense

-2

vertical walls

unstable

10

medium

SM dense

12

4 3140 29

14-

TOTAL BE PTH 18. 0 (5.5m)

20]

a ~~~TRENCH DETAILS _ _ _ _ _ _ _ _ _ _ _

SURFACE ELEVAT1.ON 4805' (1485w)
DATE EXCAVATED :22 August 1977 LOG OF TRENCH OL-T-8
SURFICIAL GEOLOGIC UNIT'Al DRY LAKE VALLEY1NEV-ADA
TRENCH LENGTH :50 .0 (15. 2w)
TRENCH ORIENTATION :NE-SW MX SITING INVESTIGATION rem

DEPARTMENT OF THE AIR FORCE - BOO M:5-

- UnND NATIONAL, INC.
14 MAR 80 AFV-04



N-TR-27-OL

i DEPTH .
m= SIEVE

t4 W. VA SOIL DESCRIPTION REMARKS ANLYSIS
":&. SN A Fl LL P I

IN 0 .0 4 Z IN SAND, tight brown, fine to

,.."i ."...coarse, poorly graded, dry, sub-•anular, calcareous; some non- 3 64 33

S1" SAND, light bronfin.t

,'* :i . . ver ticsl walls

4," unstable

.:i; i ::. • dense

-3 10-coarse, poorly graded, dry. sub-

2-

medium mit uanlr acros
SP dense lttefnanlrtosbnua Tere wes

GRAVELLY SAND, dark brown, fine to

- coarse, poorly graded, slightly
medium moist, subangular, calcareous;

SP dense little fine angular to subangular vria al
gravel; stage I caliche (9.0'-12.0'). vetablell

12 ___

SANDY SILT, light brown, dry,ITTM ad slightly plastic, calcareous; some
4 tfine to coarse angular to sub-

angular sand; stage = caliche
14- (12.0'-14.0').

TOTAL DEPTH 14.0' (4.3w)0!
r .16-

-5

620

TRENCH DETAILS
SURFACE ELEVATION : 4850' (1478m)
DATE EXCAVATED : 23 OCTOBER 1979 LOG OF TRENCH OL-T-9
SURFICIAL GEOLOSIC UNIT: A2 DRY LAKE VALLEY, NEVADA.
TRENCH LENGTH : 18.0' (4.9m)
TRENCH ORIENTATION : E-W MK SITING INVESTIGATION re'

DEPARTMENT OF THE AIR FORCE - NO

- OUDf_= NATIONAL. ING,
14 MAR 0 AFV- "APY-e



FN-TR-27-DL SI ECITO EAK ~ :: LP

a. SIEVE
2 OLDSRITO EARS AAYI

0 a GRAELL SAND brw.fn t ore

Poorly giraded~dry. subangular,
calcareous; little fine subangular 13 75 12
gravel: trace nonplastlc silt.

2- mediurn
SM dense

4-
vertical walls

stable
~ dense SAND, brown, fins to coarse, poorlySP- ense graded, slightly moist, subangular.

*.......Sil calcareous; trace nonplastic silt;
6- ~~--~- -stage I celiche (4.5'-6.0').

-2 very
*dense SILTY SAND, light brown-white, fine

_________to coarse, poorly graded, slightly
moist, angular to subangular, cal-

B_ careous; some non to slightly plastic
silt; stage Ml caliche (6.0'-7.0').

cementat ion at
TOTAL DEPTH 7.5' (2.3w) 7.5' exceeded

-3 capacity ofto- Case 580C
backhoe

12-

4

14-

a -5

6
20-

TRENCH DETAILS ______________________

SURFACE ELEVATION :4965' (1513w)LO OFTEC -- 1
DATE EXCAVATED :23 OCTOBER 1979LO OFTEC D-TI
SIIRFICIAL GEOLOGIC UNIT: A2 DRY LAKE VALLEY, NEVADA
TRENCH LENGTH :12.0' (3.7m)
TRENCH ORIENTATION :N-S MX SITING INVESTIGATION rgewmil

DEPARTMENT OF THE AIR FORCE -@NO j f-5-1 0
a ___ ____ ____ ____ ____ ____- UR NATIONAL, INS.j

14MPAR 80AV0



_j DEPTHSIV

4C - ~ '4' SOIL DESCRIPTIONREAK AALYIS

- G R SA F'l LL PI

) SANDY CLAY, light brown, slightly
moist, medium plastic, calcareous;
some line to coarse subangular sand. 2 21 77 32 16

2 ////

CL firm vertical walls
unstable

4

-2 SILTY SAND, light brown, fine poorly
SM doee graded, slightly moist. subangl,

calcareous; some nonpiastic silt.

SILTY SAND, light brown, fine to
* . coarse, poorly graded, slightly

moist, angular to subangula3r, Cal-
careous; some slightly plastic vertical walls

-3 10 * silt; little tine to coarse sub- stable
angular gravel: occasional cobbles

* SM dense to 6" SiZe; stage I caliche (B.0*-
14. 0)

12- -1

-4

141___

TOTAL DEPTH 14.0- (4.3m)

5

6
20-

TRENCH DETAILS ______________________

*SURFACE ELEVATION '4720' (1439m)
DATE EXCAVATED :2 NOVEMBER 1979 LOG OF TRENCH OL-T-II
SURFICIAL GEOLOGIC UNIT :A5y -DRY LAKE VALLEY, NEVADA
TRENCH LENGTH :25.0' (7.8w)

TRENCH ORIENTATION :E4W MX SITING INVESIIGATION

DEPARTMENT Of THE AIR FORCE -SM90051

L&W URDNAT111INIIAL. ONO.
14 MAR SO AFV-04



FN~Y?7 j:~N .. @: ~ !~~:rsSOI DESRIPION EMAKS :AxY;~ L. P

00R27O

* * ~*GRAELbrwnslin tocoase

0o~~~~~i occaiona Loble to2Pie

.0

2- 0 0 0ed rc on ls i it

.3~~ .00
0 o~e P vetia mal

00

.o 0

000

80 .0.0

.0.0

0 0

o3 0.00
o .0 0 0

12-eo

0 0 - 0

4 0 0b

TOTAL DEPTH 14.0- (4.3m)

S.is-

5

20]

TRENCH DETAILS _____________________

SURFACE ELEVATION :4765' (1452m)

DATE EXCAVATED :3 NOVEMBER 1979 LOG OF TRENCH DL.-7-12
SUUFICtAL GEOLOGIC UNIT :A~y DRY LAKE VALLEY, NEVADA
TRENCH LENGTH :20.0' (6-1m)
TRENCH ORIENTATION :NW-SE MX SITING INVESTIGATION ila

DEATETOF THE AIR FORCE -BUAG 21-5-12
- UW **O IATriONAL, 111111.

14 MANRso AFV-04
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FN-TR-27-OL

SDEPT 2  - IV
z. SIEV

C2SOIL DESCRIPTION REMARKS ANALYSIS

"53 U - Z R SA Fl LL PI

GRAVELLY SAND, brown, fine to coarse,
poorly graded, slightly moist,
angular to subangular, calcareous; 42 45 13
some fine to coarse subangular

2- gravel; little nonplastic silt.

4-

611 mdu vertical Walls

-2 -danse stable

-3

12-

-4

TOTAL DEPTH 14.0O (4.3m)

15

20-

- ~~TRENCH DETAILS _____________________

SURFACE ELEVATION 4720 (0439m)LO OFTEC -T1
DATE EXCAVATED 3 NOVEMBER 1979LO OFTEC DL 3
SURFICIAL GEOLOGIC UNIT: A5I DRY LAKE VALLEY, NEVADA
TRENCH LENGTH KO~.0' (15.3m)

TRENCH ORIENTATION E E-W MI SITING INVESTIGATION 'gs

DEPARTMENT OF THE AIR FORCE -800 Ml-5-13

___ __ ___ __ ___ __ ___ __ ___ __ _ - UN NATIONAL, ONO,

14 MAR 8O APV-04



FN-TR-27-OL

r.1 -, ~ - ~ _ _ _ _ __ ........... _ _ _ _ o71-  .. .. .. .

SDEPTH
(U Z S I EVE

c 'a SOIL DESCRIPTION REMARKS ANALYSIS

= ". -A , GRISA Fl LL IP

700
_ SILTY CLAY, olive-brown, slightly

moist, highly plastic, calcareous;
trace fine sand. 0 II 89 67 37

2
CHI firm1- 4 _-____=

vertical walls;-'!stable

SILTY SAND, gray, fine to medium,
4 - dense poorly graded, slightly moist, sub-

angular to subrounded, calcareous;

-2 some nonplastic silt.
T1 SM

6_ very
dense

3 TOTAL DEPTH 9.0' (2.7m)
10-

12-

4

14- * 2!

18-t

-6

-, ' TRENCH DETAILS
SURFACE ELEVATION : 455' (1398m)

DATE EXCAVATED 4 NOVEMBER 1979 LOG OF TRENCH DL-T14
SURFICIAL GEOLOGIC UNIT: A4o DRY LAKE VALLEY, NEVADA
TRENCH LENGTH 14.0' (4.3m)

TRENCH ORIENTATION : E-W MX SITING INVESTIGATION FiSuat

OEPARTMENT OF THE AIR FORCE -BMO I-5-14

. .. O NATIONAL, I.WO
14 MAR 80 AFV-04

' .. ...... . ... . A FIII I



FN -YR-27 -DL

a.~ IS SEVE
ca

94 a, SOIL DESCRIPTION RENARKS ANALYI
A W S

U Ia - RjSA FIjLL PI

SILTY SAND, brown, fine to medium,
poorly graded, dry, subangular,

lenses of slightly plastic clay

I SM medium

4-.

2 vertical walls

s table
SAND, gray-brown, fine to coarse,

8- poor ly graded, dry, subangular to

10.... dense

12-

TOTAL DEPTH 14.0' (4.3m)

20-

- ~~~TRENCH DETAILS _____________________

SURFACE ELEVATION :4610' (1405m)

DATE EXCAVATED :5 NOVEMBER 1979 LOG OF TRENCH DL-T15
SURFICIAL SEOLOOIt UNIT* A4o DRY LAKE VALLEY, NEVADA
TRENCH LENGTH 183'D (4.9m)
TRENCH ORIENTATION E E-1 ME SITING INVESTIGATION FIGUREg

DEPARTMENT OF THE AIR FORCE -300 ~ ~ 1

- 14 OAR 80~ H U110 NATIONAL.-INCI111.



FN-TR-27 -DL

SDEPTH LaIA S IEVE

9bSOIL DESCRIPTION REMARKS AAYI

a G& OR SA Fl LL PI

GRAVELLY SAD, brown, f ins to coarse
poorly graded. dry. subangular.

-.calcareous; little fine subangular 20 65 15
* . gravel; little nonpiastic silt.

2-

SM

2. SAND, brown, fine to coarse, poorly

graded, dry, subengular, calcareous; vertical walls
trace nonplastic silt, stable

.. ....

SP medium

SM dense

13

4
SP es GRAVELLY SAND, brown, medium to

14- coarse, poorly graded, dry, sub-
angular, calcareous, some fine

- subangular gravel.

TOTAL DEPTH 14.0' (4.3m)

20-

TRENCH DETAILS
SURFACE ELEVATION 4800' (1463w)
DATE EXCAVATED 5 NOVEMBER 1979 LOG OF TRENCH 0L-T16
SURFICIAL GEOLOGIC UNIT A~y DRY LAKE VALLEY, NEVADA
TRENCH LENGTH :1.'(4.9m)

TRENCH ORIENTATION :E-W MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE -11111 3:-5-16

- um NATIONAL, lO.1
14 MAR 80 AV0



I ~ ~~FN-TR-27 -OL SIIV

W CrC2 A t SOI DECRITIONREMRKS ANALYSIS

L" LU.

... mdium SILTY SAND, brown, I ne to coarse,meim poorly graded, dry, angular to
dense subangular, calcareous, litleI non- 17 64 16

plastic slil. little fine angular
2- to subangular gravel; state Ml-11

* .. caliclie (2.0'-6.0')

4-. dense

6 ~ vertical walls

2 GRAVELLY SAND, brown, f ine to coarse, sal
poorly graded, slightly moist, sub-

angular, calcareous; some fine sub-
angular gravel; some cobbles to

6- 10" size (10.0'-14.0*).

-3 SP dense

-4

4

TOTAL DEPTH 14.0' (4.3m)

20-

TRENCH DETAILS _____________________

SURFACE ELEVATION :4980' 01512m)LO OFTEC L -1
DATE EXCAVATED B NOVEMBER 1979.LO OFTEC OLTl
SURFICIAL GEOLOGIC UNIT 7 ASI DRY LAK~E VALLEY, NEVADA
TRENCH LENGTH :16.0' (4.9m)

TRENCH ORIENTATION :t-S MX SITING INVESTIGATION v~a

DEPARTMENT Of THE AIR FORCE -U 80 -5 -17
______________________________ m ne N ^TION AL._INC.

14 VAR 80 AY0



DEPTHLSLY OLDSCI~ONRMRK IV

ca SIE.
goa .aa .

so ca GRISA Fl LL PI

SLYSAND, dark brown, fine to
coerie, Poorly graded,'slightly

ene moist, subanguler, calcareous; 72
litenanpiastic silt; stageI

2Si aih (2.5'-4-o').

1 dense

4-..
SAND, dark brown, fine to coarse,
poorly graded, slgtly moist.,
angular to subangular, calcareous.

-2 vertical walls
stable

6 medium
dense

12-

-4 SILTY SAND, ray-brown, fIIne to
SM dense medium, poorygaesihl

14- ________ n______ i si It

- 16-

TRENCH DETAILS
SURFACE ELEVATION 4795' (1482m)
DATE EXCAVATED :14 NOVEMBER 1979 LOG OF TRENCH OL-T-18
SURFICIAL GEOLOGIC UNIT: A~y DRY LAKE VALLEY, NEVADA
TRENCH LENGTH 16.0' (4.9m)

TRENCH ORIENTATION :NE-SW MX SITING INVESTIGATION Fivoll

DEPARTMENT OF THE1 AIR FORCE -WAD 315-16

14 VAN 0 ** NAT 1 N AL. I N 4.
AFV-04



FN-411-27 -OL

a DEPTH ScEV

4a -1 4 CJ 0.94C . 4 SI DESCRIPTION REMARKS AAY

Cy SOIL ILLP

0 SANDY GRAVEL, light brown, tine to
0 46coarse, poorly graded, dry, sub-

angular to subrounded, calcareous;
.00 0

0Qsome tine to coarse subangular to
I subrounded send: little nonplastic

silt; trace cobbles and boulders to 4 ?2

0 6 Is" size.

0 0O 0

a m loose Sloughing

*0

0

00000 4 0 0

40

0.0

04 00 006

000 00

oG0.

SUFC 1m TOTAL DEPTH 5.0' (1.5m) _ _____

SUEFICIAL GEOLOGIC UNIT, A y LOG OF- TEST PIT DL-P1

a 0.
SILTY SAND, light brown, fine to
coarse, poorly graded, dry, angular
to subengular, calcareous; some non-
plastic silt; trace fine angular to

I subangular gravel; stage I caliche

SM medium 1 22
dense

s loughing
o SANDY GRAVEL, brown, fine to coarse,

3 - '.**poorly graded, dry, subangular to

I o#e . subrounded. calcareous; some fine to
% 0 coarse subangular to subrounded sand.

0 :0 6 0 %
*13e 0 o GP medium
04 .;* dense

4- 0.%

5.

* ~~~TOTAL DEPTH 5.0' (1.5m) _______

SURFACE ELEVATION: 5170' (1576m)
SURVICIAL GEOLOGIC UNIT: A~y LOG OF TEST PIT DLP-2

LOGS OF TEST PITS 01-P-i AND OL-P-2
DRY LAKE VALLEY, NEVADA

MX SITING INVESTIGATION FIGUI~u

DEPARTMENT OF THE AIR FORCE ONO IE51

L Iu~ag- UONATIONAL, **O.
l-"



FN-TR-2T-DL

S DEPTH SIEV
x SOI flIIRlTEl

-M
SOL ESRITINREMARKS ANALYSIS

-1 SO k. J'C SA F ILL

SILTY SAND, light brown, fine to

sm medium
dense

ve r t1 Ica I
_________wal Is

3- fine to coarse, poorly graded, dry,
angular to subangu Ia r, caIca reous:-I some fine to coarse angular to
subangulat gravel: little non-

SM dnse plastic silt; stage UI caliche

TOTAL DEPTH 5.0O (1.5m) ______

SUFC ELEVAT ION: 5095- 1553ma)
SUFIIA GOOGC NI:A2 LOG OF TEST PIT DL-P-3

SILTY SAND, dark brown to light

btown-white, fine to coarse, poorlyI
S. . graded, dry, angular to subangular,I

* medium calcareous; some nonplostic silt:I
1 mdnse stage I-rl cal iche (2OX-3 .5'.

vert Ical

SM wallIs
2. *.stable

dense

3.

* dense

TOTAL DEPTH 3.5' (1.13) cementation at
4- 3.5' exceeded

capacity of
Case 58C

- ~backhae -

SURFACE ELEVATION: 5235' (1596m)
SURFICIAL GEOLOGIC UNIT: ASy LOG OF TEST PIT DL-P-4

LOG$ OF TEST PITS DL-P-3 AND DL-P-4
DRY LAKE VALLEY, NEVADA

MI SITING INVES7IGATION F16UCI

DEPARTMENT OF THE AIR FORCE -emO Z-5-20

14 ______________ MA 00E URD NATIONAL. INC.11ft
14 MR 60AFV-O3



FN-TR-27-OL

W DEPTHSIV

a j 6- SOIL DESCRIPTION REVARftS ANALYSIS

3111- GEIS I*F LL PI
7-0.

SILTY SAND, dark brown, fine to coarse,
.poorly graded, dry, subangular, cal-

careous: some nonplastic silt.

.. SM medium
dense

2-----.--

SAND, light brown-white, fine to vertical
.coarse, poorly graded. dry, angular walls

tosubagular. calcareous; trace stable
nonplastic silt. trace fine to

3 -coarse angular gravel; stage I
caliche (2.0*-5.0*).

I SP-
SMdense

4

I rTOTAL DEPTH 5.0' (1.5m) _ _____

SURFACE ELEVATION: 50151 (1529m)
SURFICIAL GEOLDGIC UNIT: A~y LOG OF TEST PIT D-P-5'

.* SANDY SILT, light brown, slightly
moist, nonplastic, calcareous;

1 * some fine subangular sand.

0 22 78 NP

2

Vart Ice I

walls
*'ML stiff stable

4-

- TOTAL DIEPTH 5 .0 (1 . m)_______

SURFACE ELEVATION* 4810* (1466m)

-SURF ICIAL GEOLOGIC UNIT' A5y LOG OF TEST PIT DL-P-4

LOGS OF TEST PITS OL-P-5 AND DL-P-6
DRY LAKE VALLEY, NEVADA

MX SITING INVESTIGATION flaunt

DEPARTMENT OF THE AIR FORCE -No 11-5-21

SRO NATION AL, INC.j
14 MAR 8O AFV-03



FN -YR-27 -DL

.4 ~ DEPTH
a. S SIEVE
U C3

fAC ASOIL DESCRIPTION REMARKS ANALYS IS

C- GR SA Fl L P1

*. .0 ~SANDY GRAVEL, light brown, fine to
J *00 0 coarse, poorly graded, dry, angular

to subangular, caicbreous: little

goo,. fine to coarse angular to subangular
I 0.* sand: stage fl-Ml caliche (0.0'-

2 -*
OF. very

4@ . R dense vertlical

o * walls
go stable

0

4 .0

TOA DET ec (.m

a 0

* SILTY SAND, light brown, fine to

00 angular to subrounded, calcareous;

a2 2
a SMt medium

dense vertical
walls
stable

34

__________TOTALDEPTH5.0'_(1.5m)

SURFACE ELEVATION* 49500 (1509.)
SURFICIAL GEOLOGIC UNIT: Al LOG OF TEST PIT DL-P-8

LOGS OF TEST PITS 01-P-i AND DL-P-
DRY LAKE VALLEY, NEVADA

MX SITING INVESTIGATION FIgl

DEPARTMENT OF THE AIR FORCE - nuo 11-5-22

=RD NATIONAL, INC.
14 WR SoAFV-03



FN4-TR-27 -DL

.?1 EPHSOIL DESCRIPTION REMARKS ANSI

31 Oilh SA FlIL pgl

* *CLAYEY SAND, brawn fine to coarse,
Poorly graded, dry, subangu lat,
calcareous; some slightly plastic

. sc medium clay; trace fine subengular gravel. 5 60 35
dense

ver ticalI
walls
stable

SILTY SAND, light brown-white,

SU very fine to carse, Poorly graded, dry,

dense angular to subanular, calcareous;
some nonpiastic silt; stage I

3- . 4 1, _,caliche (2.0*-3,.).y
TOTA DEPH 3.' (09m)cementation at

3.0' exceeded
capacity of

4 -Case 58OC
backhoe

5 
__

SURFAICE ELEVATION: 5050' (1542m)
SURFICIAL GEOLOGIC UNIT: M~y LOG OF TEST PIT 0 L- P-9

0 0 Interbedded layers of SILTY SAND

and SAND,

* SILTY SAND (SM); brown, fine to
coases, Poorly graded, dry,

S1.1 oose angular to subangular, cal-
51.1 oose careous; some nonpiastic silt;

trace fine angular to subangular
1 ___ SP oose gravel.

SAND (SP); brown, fine to coarse,
Poorly graded, dry, angular to sloughing
subangular, calcareous.

SP loose

- ~~TOTAL DEPTH 5.0' (1 .5m)________

SURFACE ELEVATION: 4715' (1437m)

SURFICIAL GEOLOGIC UNIT: Al LOG OF TEST PIT DL-P-1O 0 FTS ISD-- N LPl

DRY LAKE VALLEY, NEVADA
UKSITING INVESTIGATION rigging

DEPARTMENT OF THE AiR FORCE -m no 3-5-23

14 __ __ __MAN__ __ ___80__ __ __ _ _ O R B N A T IO N A L , IN S.-
14 MR SOAFV-03
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FN-TR-27 -OL

j DEPTH sIEV
'A SOIL DESCRIPTION REMARKS ANALYSIS

-i , n GA SA FI LL PI

0 0SILTY SAND, light brown, fine to

medium, poorly graded, slightly
meist, subangular, calcareous; 0 80 20
little nonplastic silt.

'II

H 2
medium vertical

: . SM dense walls

stable

.. ~~3-:" .

4 - - !:. ""..

I TOTAL DEPTH 5.0 (1.5m)

SURFACE ELEVATION: 4645' (1416m)
SURFICIAL GEOLOGIC UNIT: A4o LOG OF TEST PIT DL-P-1I

"SANDY GRAVEL, brown, line to coerse,

.o .. well graded. dry, angular to sub-> - . angular, calcareous; some fine to 60 35 .5
, 0 c7. coarse, angular to subangular sand

- T? *- trace nonplastic silt; stage g
denseo .caiche (.52 '); stage 1l caliche etc,. .oVr o:,< de nse Ca i .

20 *D* 0

-. (2. 5--3. 0') vertical,~ ~ CA w...' '' - GallIs

2-~~~~~ C^.,-:z.(:

very
Odense

1 TOTAL DEPT" 3.0" (0.9m) cementation at
3.0' exceeded
capacity of
Case 580C

4- backhoe

C. SURFACE ELEVATION: 5140" (1567m)
SURFICIAL GEOLOGIC UNIT: ASi LOG OF TEST PIT 0L-P-12

LOGS OF TEST PITS OL-P-1i AND DL-P-12

DRY LAKE VALLEY, NEVADA

MX SITING INVESTIGATION F 1s01.

DEPARTMENT OF THE AIR FORCE - 80 jr'-5-24

L OnO NATIONAL, IN.,
14 MAR 00 AFv-O
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FN-YR-27-OL

A ~~DEPTHSIE

~,SOIL DESCRIPTION REMARKS ANALYSIS

IN GSR SA FI LL P1I

SANDY GRAVEL, brown, fine to coarse,

vi a * 'poorly graded, dry, subangular,

0%* GM dense vetal
0 . GMwal

**

TOTAL DEPTH 3.5' (1.1m) cementation at
4 3.5' exceeded

capacity of
Case 580C
baclihoe

BURFACE EL.EVATION: 495 0*' (I m) LO OFTS PI -P1'1 ~SURFICIAL GEOLOGIC UNIT: A51LGO ET I LP1

CLAYE SIL, brwn, ligh lmist,

2

vertical
* ML firm malls

* stable

5 ____ TOTALDEPTH 5.0' (1i5m)_______

SURACEELEATIN:4700' (1433m)
SURIFICIAL GEOLOGIC UNIT: Al LOG OF TEST PIT OL-P-14

LOGS OF TEST PITS OL--P-13 AND OL-P-14
DRY LAKE VAL%,.i, NEVADA

MX SIING INVESTIGATION F6*

DEPARTMENT OF THE A IR FORCE -IBMO UI-5-25
L mEDon NATIONAL, INC.

14 MAR 80 AFV-03



FN-TR-27-OL

S DEPTH SIEV

C=1 ( SOIL DESCRIPTION REMARKS ANALYSIS

aj ORG SA Fl LL PH

SILTY SAND, brown, fins to medium,

poorly graded, slightly moist, sub-1 03
angular, calcareous; some non-1603

1 Plastic silt.

SM medium
dense

2.

ye, ticat

'7''7777 -walls

SANDY CLAY, brown, slightly moist, sal

3 ///%//slightly to medium plastic, cal-
careous; some fine to medium

1 subanguIa r sand.

~~//// CL stiff

TOTAL DEPTH 5.0' (1.5m)_______

SURFACE ELEVATION: 4625' (0410m)

SURFICIAL GEOLOGIC UNIT: A5y LOG OF TEST PIT DL-P-15

ICLAYEY SILT, brown, slightly moist, 3D 6

slightly plastic, calcareous.

1 -

4-

a --

OTAL TH wal(1.5m

SUFC ELVtIN:4b5le40m

SURVACE ELVTIN 45o5 NATINALIN)
SURFCIALGEOLGICUNIT A~oLOG F TST PTFVLP03
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* FN-TR-27-OL

j DEPTHSIV

C, ' OLDESCRIPTION RM KS ANALYSIS

C, u. - C_____________________ R SA Fl LL PI

GRAVELLY SAND, brown, fine to coarse,
poorly graded, dry, subangular, cal-
careous; some fine to coarse sub- 3 02

1 ~angular gravel; some nonplastic silt. ~ ~2

1 2-
SM medium sloughing

3-

4

TOTAL DEPTH 5.0' (1.5m)

SURFACE ELEVATION: 46551 (1419m)
NSURFICIAL GEOLOGIC UNIT' A~y LOG OF TEST PIT DL-P-1

0 - ______ _________________________

0SILTY SAND, brown, fine to medium,

poorl graded, dry ubounded,

2-

vye r tI ic a
SMmedium wells

stable

3

4-

______ TOTALDEPTH_5.0'_(f.5m) _______

SURFACE ELEVATION: 4585' (1398m)
-SUIFICIAL GEOLOGIC UNIT: A4o LOG OF TEST PIT DL-P-18

LOGS OF TEST PITS DL.-P-11 AND DL-P-I8
DRY LAKE VALLEY, NEVADA

MI SITING INVESTIGATION rgg

DEPARTMENT OF THE AIRA FORCE - 800 L, -5-27
1 ONO NATIONAL, INS

L14 MAN SO0 AP-



FN-TR-27-OL

DEPTHSEE

C.i SIEVE Z

vW r ica

= 1a

SURgACE plEastic, 4alare0s ( 9m 2-624

j ;~!: sligtly pasticvearticoul

CL fir m mial Is
stable

3

4-.,

5.
TOTAL DEPTH 5.0' (1 .5m)________

SURFACE ELEVATION: 4590' (1396m)
SURFICIAL GEOLOGIC UNIT: A4o LOG OF TEST PIT OL-P-209

CLAYEY~M SIIITG brownEslihtly oist
XEPRT/N OFghl platic calcareous.It5-2

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __2_ IN
14MAR80 r~i**D vertial . AP-



FN-TR-27-DL

S DEPTH
a.~ z IEVE

3 vsSOIL DESCRIPTION REMARKS ANALYSIS
us uA ~ "

t. -J R SA Fl LIP1

wa_ SILTY SAND, brown, fine to'coarse,
poorly graded, dry, subangular, cal- 1 42

ii careous: sonme nonpiastic silt; little
* I fine subangular gravel; occasional* Isieium cobbles to 5" size (1.5'-2.0').

dense

3-

4-

_________ TOTALDEPTH_5.0' (1.5m) _______

SURFACE ELEVATION: 46801 (1426m)
NJSURFICIAL GEOLOGIC UNIT: A~y LOG OF TEST PIT 0L-P21

GRAVELLY SAND. brown to white, -

f ine to cooarse, poor ly gradedI
S~.... slightly moist, angular to sub-I

dse angu lar., calIca reous; itefn
1 ~~to coarse angular to subangular 2 51

gravel; trace nonplastic silt;
stage Il caliche (1.0'-2.5') and
(3.5'-4.0O); occasional cobbles and

SW- boulders to 14" size.
1111* S very vertical

2 densea wallIs
stable

3- dense

*,* dense

SUR~CIAGEODGI~N;T LO OFTESTPITDL--22cementation at

2TOTAL DEPTH 4.0O (1.2w) 4.0' exceeded

LOGS OF TEST PITS DL-P-21 AND DL-P-22.
DRY LAKE VALLEY, NEVADA

MX SITING INVESTIGATION riGuat

OEPARTMENT OF THE A IR FORCE - 6*0 --2

_________________________=NO__ NiaIATIONAL, IUC
14 MA R 80- AFV-03



FN-TR-27-DL

S DEPTH SIV

C3 n OI DECRPTONREMARKS ANALYSIS

-. u-- i.**GRAVELLY SAND, brown, fine to coarse,

anguarcalareos; omefine
angular to subangular gravel; little

1 noniplastic silt; stage Icaliche

(O2'2.)

2 vert ical
SM medium walls
Sm dense stable

4 .

TOTAL DEPTH 5.0' (1.5m)

SURFC VATN 492 0(SOm)
SURIFICIAL GEOLOGIC UNIT: A 5I LOG OF TEST PIT DL-P-23

a0
GRAVELLY SAND. brown, fine to coarse,
well graded, dry,* subangular, cal-
careous; some fine to coarse sub-
angular gravel; trace nonplastic 24 71 5

.. ....... silIt.

2.-.....A.* SW medium
SM dense vertical

wells

stable

3 -

SILTY SAND, brown, fine to coarse,
- poorly graded, slightly moist,

SMbnglr calcarsous. some non-

SM dense plastic silt; trace fine subangular
5 _____ gravel1. ______

TOTAL DEPTH 5.0' (1.5m)
SURFACE ELEVATION* 5015' (1547m)
SURFICIAL GEOLOGIC UNIT: A31 LOG OF TEST PIT DL-P24

LOGS OF TEST PITS OL-P-23 AND OL-P-24

DRY LAKE VALLEY, NEVADA

MX SITING INVESTIGATION rfe
DEPARTMENT OF THE AIR FORCE -BUD

14 MAR 80E N TON L AFV-03J



FN-TR-27-OL

SDEPTH SIE
*S IEV

SOIL DESCRIPTION REMARKS ANALYS IS

* ' ~ -J ~ _ ____ ___ ___ ____ - __ RISA Ft LL PI

SILTY CLAY, olive, slightly moist.,j 0 2 98 65 34
highly Plastic, calcareous; loose
fine to coarse subangular sand on
surface.

2 vertical
CH firm wealIs

stable

3

5.

SURFACE ELEVATION: 4580' (13 46m) TOADEH5.'15m
SRIILGEOLOGIC UNIT: A 4a LOG OF TEST PIT DL-P-25

SURFCIAL- - SAND, brown, fine to coarse, poorly

gradd, rysubangular to subrounded,
calcareous; trace fine to coarse sub-
angultar gravel: 2" lenses of gravel

1 throughout.

Sp medium vertical
d enSeD malls

33 I

4

______ TOTALDEPTH_5.0'_(1'.5m)_______

SURFACE ELEVATION: 4855' (141Gm)
SURFICIAL GEOLOGIC UNIT: A~y LOG OF TEST PIT DL-P-2a

LOGS OF TEST PITS DL-P-25'AND DL-P-26
DRY LAKE VALLEY, NEVADA

MI SITING INVESTIGATION evila!

DEPARTMENT OF THE AIR FORCE - BMO 1-5-31

14 MAR 80 S R-A I N L AFV-03



FN-TR-27-OL

S DEPTH .ILgo S IEVE

C *SOIL DESCRIPTION REMARKS AAYI

-_ OR' G SA Fl LL P1

SILTY SAND) brown, fins to coarse,
poorly graded, slightly moist,

v subangular, calcareous; little non-
plastic silt; pockets of white silty

1 sand; some nonpiastic silt

2.

. -. vercal 
'A.SM medium stable

dense
3-

4. .

5 TOTAL DEPTH 5.0' (1.5m)

SURAC ELVATION: 4750' (1448m)
*SURFICIAL GEOLOGIC UNIT: A) LOG OF TEST PIT DL-P..27

medium SAND, brown, fine to coarse, poorly
dense graded, slightly moist, subangular

caslcareous; trace nonplastic silt.

1 ~GRAVELLY SANDbon fietcare 13 81 6

* Ipoorly graded slightly moist, angular
... ... ...... '*.to subangular, calcareous. little to

some fine angular to subangular
gravel; trace nonplastic silIt.

2SP- med ium vert ical
SM dense walls

stable

3

_________ TOTALDEPTH_5.0'_lc_______

SURFACE ELEVATION: 4875' (348Gm) LO OFTS PI L 2 LGS FTET ISAN

DRY LAKE VALLEY, NEVADAI I

MI SITING INVESTIGATION rigging

DEPARTMENT OF THE AIR FORCE - 8uo =-5-32

14 MAN 6- 61NO NATIONAL, INC.
14 MR 80AFV-03
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6.0 EXPLANATIONS OF SURFICIAL SAMPLE LOGS

Finalized logs of the surficial samples are presented in this

section. Explanations of the column headings on the logs are

as follows:

A. Designations - Surficial samples are identified as follows:

DL-CS-l
DL - abbreviation for the valley (e.g., DL - Dry Lake)
CS - abbreviation for surficial sample
1 - number of activity

B. Ground Surface Elevation - Indicated elevations on the logs

are estimated from topographic maps of the study area within

an accuracy of half the contour interval.

C. Surficial Geologic Unit - Indicates the surficial geologic

unit in which the activity is located.

D. Depth - Indicates depth interval for which soil description

is given.

E. USCS - Unified Soil Classification Symbol; see Table 11-4-1

of Section 4.0, "Boring Logs", for details of USCS.

F. Soil Description - Soil is described based on field visual

descriptions and/or laboratory test results. See Sec-

tion 4.0, "Boring Logs", for procedures of soil description.

G. Sieve Analysis, LL and PI - These are from results of labor-

atory tests. See Section 4.0, "Boring Logs", for explana-

tion.

I-

I



* -i FN-TR-27 -OL

GROUND SUFI A BEHSEV
ACTIVITY SURFACE SRIIL AFN IV

NUBR ELEVATION. GEOLOGIC FEET usc: SOIL DESCRIPTION ANALYS IS

____ (E(METERS) MITIS -RSA FILL PI

O L-CS-1 5190 A5y 0.0-2.0 SM SILTY SAND, light brown, fins to
(1582) (0 0-0 6) coarse, poorly graded, subangular to

subrounded, calcareous; some non-
* plastic silt; trace line to coarse

angular to subangular gravel.

0L-CS-2 5125 H~y 0.0-2.0 SM-SC SILTY SAND-CLAYEY SAND, dark brown, 6 66 28 21 6
(1562) (0.0-0.6) fine to coarse, poorly graded, sub-

angular to subrounded, calcareous;
some slightly plastic clay and silt;
trace fine subangular to subrounded
gravelI

DL-CS-4 4970 Al 0.0-2.0 SM SILTY SAND, dark brown, fine to
(1515) (0.0-0.6) coarse, poorly graded, subangular,

calcareous: some nonplastic silt.

DL-CS-6 4970 A2 0.0-2.0 SM SILTY SAND, brown, fine to coarse,
(1515) (0.0-0.6) poorly graded, angular to subangular,

calcareous; some non to slightly
plastic silt; little fine to coarse
subangular gravel.

DL-CS-8 5000 A~y 0.0-2.0 Sit SILTY SAND, light brown, fine to
(1524) (0.0-0.6) coarse, poorly graded, subangular,

calcareous: some nonplastic silt.

DL-CS12 5100 A2 0.0-2.0 SM SILTY SAND. brown, fine to medium,
(1554) (0.0-0.6) poorly graded, subangular, cal-

careous; some nonplastic silt.

OL-CS-13 5095 A2 0.0-2.0 SM SILTY SAND,, brown , Iine to coarsen
(1553) (0.0-0.6) poorly graded, subang ular, cal-

careous; som nonplastic silt.

DL-CS-14 5110 Asy 0.0-2.0 SC CLAYEY SAND, dark brown, fine to 1 68 31 32 15
(1555) (0.0-0.6) coarse, poorly graded, subangular,

calcareous; some slightly plastic
clay.

OL-CS-15 5190 A~y 0.0-2.0 SM SILTY SAND, dark brown, fine to 2 78 20 rip
(1582) (0.0-0.6) medium, poorly graded, subengular

toa s ubrounded, calcareous. little
nonplastic silt.

OL-CS-17 5300 A~y 0.0-2.0 SC CLAYEY SAND, dark brown, fine to
(1615) (0.0-0.6) coarse, poorly graded subangular.

calcareous; some slightly plastic
c lay

O L-C-18 5170 A5Y 0.0-2.0 SM11 SILTY SAND, light brown ,fine to 14 49 37 NP

(1578) (0.0-6) corse, poorly graded, subanguler
toa ubrounded, calcareous; some
nonplastic silt; little fine sub-
angular to subrounded gravel.

LOGS OF SIJRFICIAL SOIL SAMPLES,
DRY LAKE VALLEY. NEVADA

MX SITING INVESTIGATION P31

DEPARTMENT OF INE AIR FORCE - 811O
I Or 5

14 - ONO NATIONALA NC.
1MAR 30 AFV-17
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ATVT SURFACE SURFICIAL DEPTH. SIEVE

HNGER ELEVATION, GEOLOGIC FEET SOS IL DESCRIPTION AAYI

(METERS) UNT (METERS) GR SA Fl LL ?I

DL-CS-19 5225 Afly 0.0-2.0 SM SILTY SAND, light brown, fine to
(1593) (0-0-0.6) coarse, poorly graded, angular

toa subsngular, calcareous. little
nonplastic slit. trace fine
angular to subangular gravel.

OL-CS-21 5305 A51 0.0-1.0 SC CLAYEY SAND, brown, fins to coarse, 5 53 42
(1617) (0-0-0-3) poorly graded, angular to sub-

angular, calCareous; some slightly
plsst ic clay; tracs fine angular
to subangular gravel.

1.0-2.0 SM SILTY SAND, light brown, fine to
(0.3-0.6) coarse, poorly graded, angular to

suba ulr calcareous: some non-
plas~ticslt, stage I caliche
(1. 0 --2 .0)

BL-CS-22 4905 A2 0.0-2.0 SM GRAVELLY SAND, dark brown ,fine to 25 55 20
(1495) (0.0-0.6) coarse , poorly graded, subengular,

c acareous; some fine to coarse
subangular gravel',Iittle slightly
plastic silt.

DL-CS-24 4815 A2 0.0-2.0 SM SILTY SAND 11 light brown, fine to
(1468) (0.0-0.5) medium, poorly graded, subangular,

calcareous, some nonplastic silt.

DL-CS-25 4770 Al 0.0-2.0 SM SILTY SANDG, (fight brown , Iiris to
(1454) (0.0-0.6) medium ,poorly graded ,subangular,

calcareous; some nonplastic silt.

DL-CS-26 4745 Al 0.0-2.0 ML SANDY SILT, brown, ,slightly to
(1446) (0.0-0.6) nonplastic, calcareous. some fine

to medium subangular sand. stage
II caliche (.-.)

OL-CS-27 4725 Al 0.0-2.0 ML SANDY SILT, light brown ,slightly 2 39 59 35 9
(1440) (0.0-0.6) plastic, calcareous; some fine to

medium subangular sand.

OL-CS-29 4950 A~y 0.0-2.0 GM SANDY GRAVEL ,light brown ,fine to 53 32 15

(1509) (0.0-0.6) coarse, poorly graded ,subangular
to subrounded, calcareous; some
fine to coarse angular to sub-
angular sand; trace nonpiastic silt;
trace cobbles to 9" size.

OL-CS-32 4765 A5y 0.0-2.0 SM SILTY SANDp light brown pfine to
(1452) (0.0-0-6) coarse, poorly graded s--bangular,

calcareous: some nonplas~ic silt:
trace fine subangular gravel.

LOGS OF SURFICIAL SOIL SANPLES
DRY LAKE VALLEY, NEVADA

III SITING INVESTIGATION ilet
DEPARTMENT OF THE AIR FORCE - no I or6 1

____ ____ ____ ____ ____ __ * O NATIO NAL.. .
14 MAR S0 AFV-17
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GROUNDACTIVITY SURFACE SURFICIAL DEPTH. SIEVE
ELEVATION. GEOLOGIC FEET USCS SOIL DESCRIPTION ANALYSISNUMBER FEET UNIT (METERS)

(METERS) UNITO.(METERS)__R SA FI LL PI

0L-CS-3 8 4895 ASi 0.0-2.0 GM SANDY GRAVEL, brown) fine, poorly
(1492) (0.0-0.6) graded, subangular, calcareous;

some fine to coarse subangular sand;
little nonplastic silt.

0L-CS-37 4790 A5y 0.0-2.0 GM SANDY GRAVEL, brown fine to coarse, 55 31 14
(1460) (0.0-0.6) poorly graded, subangular to sub-

rounded, calcareous; some fine to
coarse subangular sand; little non-
plastic silt.

DL-CS-38 4760 ASy 0.0-2.0 SM SILTY SAND, light brown, fine to 10 52 38 NP
(1451) (0.0-0.6) coarse, poorly graded, subangular,

calcareous; some nonplastic silt;
trace fine subangular gravel.

DL-CS-39 4685 A5y 0.0-2.0 SM SILTY SAND light brown, fine, poorly
(1428) (0.0-0.6) graded, subangular, calcareous; some

nonplastic silt.

DL-CS-41 4650 A1/A4o 0.0-2.0 CL SANDY CLAY , liiht brown, slightly 0 38 62 27 10
(1417) (0.0-0.S) plastic, calcareous; some fine

subangular sand.

OL-CS-42 4650 A4o 0.0-2.0 ML SANDY SILT, light brown, nonplastic
(1417) (0.0-0.5) calcareous; some fine subangular sand.

DL-CS-43 4645 A4o 0.0-2.0 ML SANDY SILT, light brown, nonplastic,
(1416) (0.0-0.6) calcareous; some fine to medium

subangular sand, stage flT caliche
(1. 0'-2.0)

OL-CS-44 4660 ASy 0.0-2.0 SN SILTY SAND, light brown, fine to
(1420) (0.0-0.6) coarse, poorly graded, angular to

subangular, calcareous; some
slightly plastic silt; stage II
caliche (l.0'-2.0').

DL-CS-46 4810 A5y 0.0-2.0 SM SILTY SAND, brown, fine to coarse, 9 57 34
(1466) (0.0-0.6) poorly graded, subangularp calcareous;

some non to slightly plastic silt;
trace fine subangular gravel; stage
II caliche at 2.0'.

DL-CS-50 4690 ASy 0.0-2.0 SM SILTY SAND, brown, fine to medium,
(1430) (0.0-0.6) poorly graded, subangular, cal-

careous; some nonplastic silt.

DL-CS-51 4615 A4o 0.0-2.0 SM SILTY SANDp brown, fine to medium,

(1407) (0.0-0.6) poorly graded, subangular to sub-

rounded, calcareous; some non-
plastic silt.

LOGS OF SURFICIAL SOIL SAMPLES
DRY LAKE VALLEY. NEVADA

MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - O

"a_ _ __- n0 NATIONAL INO,
14 MAR 80 AFV-17
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GROUND
ACTIVITY SURFACE SURFICIAL EPTH.

ELEVATION. GEOLOGIC FEET USCS SOIL DESCRIPTION MALYSIS
NUMBER FEET UNIT (METERS)

(METERS) RI SA(FIMLLRPI

DL-CS-53 4635 A5y 0.0-2.0 MNH CLAYEY SILT, brown, highly plastic, 0 3 97 74 34
(1413) (0.0-0.5) calcareous.

DL-CS-55 5130 A5t 0.0-2.0 SM SILTY SAND, brown, fine to coarse,
(1564) (0.0-0.5) poorly graded, subangular, cal-

careous; some nonplastic silt; trace
fine angular to subangular gravel.

DL-CS-57 4770 A5y 0.0-2.0 SM SILTY SAIID, brown, fine to coarse,
(1454) (0.0-0.6) poorly graded, subangular, cal-

careous; some to little nonplastic
silt;trace fine subangular gravel
(1.0-2.0').

DL-CS-60 4705 A5y 0.0-2.0 SM SILTY SAND, light brown, fine to
(1434) (0.0-0.6) coarse, poorly graded, subangular,

calcareous: some nonplastic silt;
trace fine subangular gravel.

DL-CS-64 4585 A4o 0.0-1.0 CL SANDY CLAY, red-brown, slightly
(1398) (0.0-0.3) plastic, calcareous; some fine to

medium subangular to subrounded
sand.

1.0-2.0 SP SAND, gray-brown, fine to medium,
(0.3-0.6) poorly graded, subangular to sub-

rounded, calcareous.

DL-CS-66 4595 ASy 0.0-2.0 CL SILTY CLAY, brown, slightly plastic, 0 24 76 24 8
(1401) (0.0-0.6) calcareous: some fine to medium sub-

angular sand.

DL-CS-69 4820 ASi 0-0-2.0 SM GRAVELLY SAND, brown, fine to
(1469) (0.0-0.6) coarse, poorly graded, sub-

angular, calcareous; some fine
subangular gravel; some non-
plastic silt,

OL-CS-70 4655 A5y 0.0-2.0 SM GRAVELLY SAND, brown fine to 36 54 12

(1419) (0.0-0.) coarse, poorly graded, subangular,
calcareous; some fine to coarse
subangular gravel; little non-
plastic silt.

OL-CS-72 4590 A4o 0.0-2.0 CL SILTY CLAY , brown, medium plastic,
(1399) (0-0-0.6) calcareous.

DL-CS-74 4030 ASy 0.0-2.0 SM SILTY SAND, brown, fine to medium,
(1411) (0.0-0.6) poorly graded, subangular, cal-

careous; some nonplastic silt.

LOGS OF SURFICIAL SOIL SAMPLES

DRY LAKE VALLEY. NEVADA

MX SITING INVESTIGATION
DEPARTMENT OF THE AIR FORCE - OND a or S

,,aO NATIONAL. INC.
14 NAN 30 AFV-I7
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GROUND
ACTIVITY SURFACE SURFICIAL DEPTH. SIEVE

KOBER ELEVATION. GEOLOGIC FEET USCS SOIL DESCRIPTION ANALYSIS
FEET UNIT (METERS) I RF LP

(METERS) I_____ GA____SA_________LL____P___1

DL-CS-78 4780 A~y 0.0-2.0 SM SILTY SAND, brown, fins to coarse,
(1457) (0.0-0.6) Poorly graded, angular to sub-

a ngular, calcareous; some non-
plastic silt; trace fins angular

OL-CS80 W A51gravel; 
stags I calichs (1.0'-2.0').

DLCS80 480 SI 0.0-2.0 sM SILTY SAND, browng fine to coarse,
(1466) (0.0-0.6) poorly graded, subangular, cal-

careous; some nonplastic silt; trace
fine subangular gravel.

Oi L-CS-83 4840 A~y 0.0-2.0 Sil SILTY SAND, dark brown, fine to

(1475) (0.0-0.6) medium, poorly graded, subangular,

rslcareous, little nonpiastic silt,p L-CS-84 4925 A51 0.0-2.0 SM GRAVELLY SAND, brown ,fins to 25 53 22
-4(1501) (0.0-0.6) coarse, p]oorly graded, subangular,

calcareous; some fine to coarse
subangular gravel ; some nonpiastic
silt.

DL-CS-85 4800 Ai 0.0-2.0 SM GRAVELLY SAND , b rown , f ine to
(1463) (0.0-0.6) coarse, poorly graded, subangular,

calcareous: some fine to coarse
angular to subangular gravel;
little nonplastic silt.

LOGS OF SURFICIAL SOIL SAMPLES

DRY LAKE VALLEY, NEVADA

MI SITING INVESTIGATION FSS

DEPARTMENT OF THE AIR FORCE - BMO
1 5 of 5
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SECTION 7.0

LABORATORY TEST RESULTS
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7.0 EXPLANATIONS OF LABORATORY TEST RESULTS

Laboratory test results are presented in this section. Table

11-7-1 contains a summary of laboratory test results. This

table contains results of sieve analysis; plasticity data;

in-situ dry unit weight, moisture content, degree of saturation,

and void ratio for drive and Pitcher samples; results of compac-

tion tests; and specific gravity of solids. Other tests such as

triaxial compression, unconfined compression, direct shear, con-

solidation, chemical, and California Bearing Ratio (CBR) are in-

dicated on the table. Tables 11-7-2 through 11-7-6 and Figures

11-7-1 through 11-7-6 present results of triaxial compression,

unconfined compression, direct shear, chemical, and CBR tests.

All tests were performed in general accordance with the American

Society for Testing and Materials (ASTM) procedures. The

following list presents the ASTM designations for the tests

performed during the investigation.

Type of Test ASTM Designations

Particle Size Analysis D A22-63
Liquid Limit D 423-66
Plastic Limit D 424-59
Unit Weight D 2937-71
Moisture Content D 2216-71
Compaction D 1557-70
Specific Gravity of Solids D 854-58
Triaxial D 2850-70
Unconfined Compression D 2166-66
Direct Shear D 3080-72
Consolidation D 2435-70
Test for Alkalinity (pH) D 1067-70
Water Soluble Sodium D 1428-64
Water Soluble Chloride D 512-67
Water Soluble Sulphate D 516-68
Water Soluble lcium D 511-72
Calcium Carbonate D 1126-67
California Bearing Ratio (CBR) D 1883-73
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Explanation for the tables and figures presented in this section

are as follows.

A. Activity Nuober - Boring, trench, test pit, or surficial

sample desig - ion.

B. Sample Number - Prefix indicates the type of sample; expla-

nation is at the bottom of the table.

C. Sample Interval - This is the depth range measured from

ground surface over which the sample was obtained.

D. Percent Finer by Weight - Presents the results of laboratory

particle size analysis (ASTM D 422-63) performed on repre-

sentative soil samples at the depth indicated. The numbers

represent the percent (by dry weight) of the total sample

weight passing through each sieve size indicated.

E. Atterberg Limits (ASTM D 423-66 and D 424-59)

LL - Liquid Limit, the water content (as percent of soil dry
weight) corresponding to the arbitrary limit between
the liquid and plastic states of consistency of a soil
(ASTM D 423-66).

PL - Plastic Limit, the water content corresponding to an
arbitrary limit between the plastic and the semisolid
state of consistency of a soil (ASTM D 424-59).

PI - Plasticity Index, numerical difference between the
liquid limit (LL) and the plastic limit (PL) indicating
the range of moisture content within which a soil-water
mixture is plastic.

NP - Nonplastic.

F. USCS - Unified Soil Classification Symbols are given here;

see Table 11-4.1 in Section 4.0, "Boring Logs", for complete

details of USCS system.
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G. In Situ - Presents results of tests on drive and Pitcher

samples.

Dry Unit Weight - indicates dry unit weight of soil deter-
mined as per ASTM D 2937-71

Moisture Content - weight of water reported in percent of
dry weight of soil sample (ASTM D 2216-
71)

Saturation - the degree of saturation in a soil sample
is defined as the ratio (in percent) of
the volume of water to the "olume of all
voids in the soil

Void Ratio - the numerical ratio of the volume of
voids to the volume of solids in a soil
specimen

H. Compacted - Indicates results of laboratory maximum dry

density and optimum moisture content test as per ASTM

D 1557-70.

I. Specific Gravity of Solids (ASTM D 854-58) - Indicates the

ratio of (1) the weight in air of a given volume of soil

solids at a stated temperature, to (2) the weight in air of

an equal volume of distilled water at a stated temperature.

J. Triaxial - The triaxial compression tests were performed in

accordance with the procedures of ASTM D 2850-70. The

following explanations and definitions apply.

Triaxial Compression Test - a cylindrical specimen of soil
is surrounded by a fluid in a pressure chamber and sub-
jected to an isotropic pressure. An additional compressive
load is then applied, directed along the axis of the speci-
men called the axial load.

Consolidated-Drained (CD) Test - a triaxial compression
test in which the soil was first consolidated under an all-
around confining stress (test chamber pressure), and was
then compressed (and hence sheared) by increasing the
vertical stress. "Drained" indicates that excess pore water
pressure generated by strains are permitted to dissipate by
the free movement of pore water during consolidation and
compression.



FN-TR-27-DL-I I
* 21

Consolidated-Undrained (CU) Test - a triaxial compression
test in which essentially complete consolidation under the
confining (chamber) pressure is followed by a shear test at
constant water content.

Confining Pressure (0 3) - the isotropic chamber pressure
applied to the soil specimen during consolidation and

.1 compression.

* Maximum Deviator Stress ( cp-a 3) - the difference between
the major and minor principal stresses in the specimen at
failure. The major principal stress on the specimen is
equal to the unit axial load plus the chamber pressure and
the minor principal stress on the specimen is equal to the
chamber pressure.

Strain Rate - axial strain, c , at a given stress level is
defined as the ratio of the change in length (A L) of the

- *specimen to the original length of the specimen (LO) . The
rate of strain was controlled during the test so that this
ratio increased at equal increments for each minute of
testing.

Back Pressure - pressure in excess of atmospheric applied
to the pore water of a soil sample. Back pressure is usu-
ally applied to (1) increase saturation of the sample, or
(2) simulate the actual in-situ pressure regime.

* IK. Unconfined Compression - Test procedures were as described

in ASTM D 2166-66. Unconfined compressive strength is

defined as the load per unit area at which an unconfined

prismatic or cylindrical specimen of soil will fail in a

simple compression test. In these methods, unconfined comn-

pressive strength is taken as the maximum load attained per

unit area or the load per unit area at 20 percent axial

strain, whichever occurred first during the performance of

a test.

- IL. Direct Shear - The procedures of ASTM D 3080-72 were fol-

lowed for direct shear testing. In this test, soil under an

applied normal load is stressed to failure by moving one

section of the soil container (shear box) relative to the
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other section. Normal stress is the value of load per unit

area acting perpendicular to the plane of shearing. Maximum

shear strength is defined as the maximum resistance (ksf) of

a soil to shearing (tangential) stresses.

M. Consolidation (ASTM D 2435-70) - A consolidation test is a

test in which a cylindrical soil specimen is laterally con-

fined in a ring and compressed between porous plates. The

term "consolidation", as used here, indicates the gradual

reduction in volume of the soil mass resulting from an

increase in compressive stress (axial load per unit area).

N. Chemical - The chemical tests performed on soil samples

included: pH; water soluble sodium, chloride, sulphate,

calcium; and calcium carbonate content. pH is an index of

the acidity or alkalinity of a soil in terms of the loga-

rithm of the reciprocal of the hydrogen ion concentration.

ASTM test procedure designations for these chemical tests

are included in the list on the first page of these Explana-

tions.

0. CBR - California Bearing Ratio (CBR) is the ratio (in per-

cent) of the resistance to penetration developed by a sub-

grade soil to that developed by a standard crushed-rock

base material. The procedures for conducting a CBR test

were as outlined in ASTM D 1883-73. The materials tested

for CBR were also analyzed for particle size distribution

(ASTM D 422-63) and compaction characteristics (ASTM D

1557-70). The term "percentage of maximum density" indi-

cates the ratio (as a percentage) of the compacted sample
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dry unit weight to maximum dry density obtained in the

laboratory from ASTM D 1557-70, "Moisture-Density Relations

of Soils Using 10-pound (4.5 kg) Hammer and 18-inch (457 mm)

Drop."

V

-i

*1J

* I !

I 
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-PERCENT FINER BY WEIGHT

__SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIEVE NB.

Si__ _ _ 3_ _ BLDRS. COBBLES - RVLSAND
a FEET METERS 24" 12" 6" 3" j" 3/4" 3/8" 4 10 40 100

DL-B-1 SS-1 6.0-7.5 1.83-2.29 100 74 40 _

SS-2 11.0-12.5 3.35-3.81
SS-3 15.0-15.7 4.57-4.79 100 93 75 53
SS-4 20.0-21.5 6.10-6.55
SS-5 25.0-25.7 7,62-7,83 300 88 74 54 35 18 10

_SS-6 30.0-31.5 9.14-9.60 100 96 92 85 57 37
SS-? 50.0-51.5 15.24-15.70 100 99 92 85 32 11 _

SS-8 60.0-60.9 18.29-18.56
SS-9 70.0-70.6 21.34-21.52 100 67 34

_____SS5-10 80.0-80.5 24.38-24.54

SS-11 90.0-90.8 27.43-27.68 100 97 92 86 50 15 i
SS-12 100.0-100.3 30.48-30,57 |

DL-B-2 S-1 6.0-7.5 1.83-2.29 100 94 81 73 63 37 j
b-2 11.0-13.5 3.35-4.11 100 99 61 39 7 4ss___ 5-3 160-17.5 4.88-5.33 I i I

_SS-4 20.0-20.9 6.10-6.37 100 98 81 58 22 11
SS-5 25.0-26.1 7.62-7.96 100 87 71 57 31 13 8
SS-6 30.0-30.7 9.14-9.36
SS-7 40.0-40.7 12.19-12.41 i100 87 66 52 2Z8 12 7
SS-8 50.0-50.3 15.24-15.33 100 89 68 43 24 13 I0

_SS-9 60.0-60.5 18.29-18.44 100 48 36 27 16 9 7
ISS-10 70.0-70.5 21.34-21.49 100 85 53 19 11 7
ISS-11 80.0-80.4 24.38-24.51 - _ 100 85 64 44 15 8 s
SS-12 100.0-100.9 30.48-30.75 100 98 86 75 60 47 3

DL-B-4 b-lA 0.0-1.7 0.00-0.52 100 85 72 64 55 47 3
SS-1 6.0-7.0 1.83-2.13 100 69 51 40 36 25 18 14
SS-2 14.0-15.0 4.27-4.57 100 83 71 52 44 37 30 23
SS-3 22.0-23.0 6.71-7.01 10 81 72 6._ 49 22
SS-4 30.0-31.0 9.14-9.49 -00 95 86 80 72 48 28
SS-5 38.0-39.0 11.58-11 89
SS-6 40.0-42.0 12.19-12.80 - 00 95 78 62 51, 32 23
SS-7 44.0-44.5 13.41-13.56 100 91 86 78 58 36 2

DL-B-5 b-i 0.0-2.0 0.00-0.61 300 98 93 90
ss-1 5.0-6.5 1.52-1.98
P-2 10.0-10.6 3.05-3.23 -781P-2 10.6-11.3 3.23-3.44

_ P-2 10.6-11.3 3.23-3.44
P-3 15.0-15.3 4.57-4.66 - - - i 75
P-3 15.3-15.9 4.66-4.85 - i - [
P-3 15.9-16.6 4.85-5.06 -1 - -

NOTES:
(a) Sample types (c) USCS - Unified Soil Classification System

SS - Standard split spoon
P - Pitcher (d) * Indicates that test has been performed
0 - Fugro Drive and results are included in this report

3,b - Bulk

(b) NP - Not Plastic
14 IARN o



ATTERBERG DRY UNIT " ,- l MAXIMUM R g g'
LIMITS (b) USCS WEIGHT - - I -

(c)GH t; DRY DENSITY Z;~C V c wF

LL P1 PI (pcf) Cka/r ) , (pcf) (kg/, 3  c o -cm P

NP SM 7.7

__ S7.2
SC _ 12.3

SM _9.4

SW-SC _6.3

NP SM 8.0

NP SW-SM _ 14.6 1

sw-SM 1_ 10.3

__NP SM __ 11.1 _ _______

SW-SM _ 7.4

NP SW-SM 11.5

SW-SM _ 4.6

NP SM 8.5

__ _ 4.7

sw 2.0

NP SW-SM 9.4

NP SW-SM 7.8

SW-SM 1 12.5

sp-SM _ 4.8

UNP SW-SM 12.3

NP GW-GM 1.5

sw-SM 9.4
NP SW-SM 4.2

NP SM _ 11.4

SM 3.1

NP GP-GM 0.4

NP GM 1.0

NP SM 1 1.5

SM _2.1

SM 2.5

NP SM 3.7

66 25 1 41 CH _25.8

95 35 60 CH 27.9

.7 69 28 MI

93 6529 MN __________ 2.61



I N-S ITU -COMPACTED

CRY UNIT -. MAXIMUM L2 3- a_.
-sc MR4 a4

() WEIGHT z 2 DRY DENSITY Z; c I
I a -ca - A 0 CL C1C2

00c) 01i/0 ~ pci) (kg/m 3 ) c &C02 ca coc mC. 2

SM 7.7__ _ __

SM ~7.2___
sc 12.3 __ _ _ __

SC _ _ 6.3 __ _ _ _ __ _

SM ~~~8.0 ___ ___ __

-SM 14.6 __ __

-'M __ _ 10.3 _ _

SM _____ _____ 11. 1 _ _____

-SM __ 7.4

-SM 11.5___
-SM 4.6

sii 8.5
SW ___ 4.7 -

Sw _____2.0

W-SM __ 9.4 __

SW-SM 7.8 __

SW-SM 12.5 __

SP-SM _ _ _ 4.8 _ __ ___ _

sw-SM 12.3___

GW-GM ____ 1.5 __

SW-SM 9.4 _ ___

SW-SM 4.2 _ ___

SM 11.4 __

SM 3.1___
GP-GM ~~0.4___ _____

Gm __ 1.0
SM ___ 1.5 _ __ __

SMIX __ 2.1 __ _ __ _

SM __ - 2.5 _ __ __ _ - - - - _

SM __ 3.7 _____

CH __ 25.8 __ _ ___

CH __ _ 27.9 _ _ _ _ _ _ _ _ __ __ _

mR-__ - _ _ - - 2.61 - -- -

141 77.0 1233 31.6 71.9 1

SUMMAY OF ABORTORY EST RSULT



FN-TR-27-OL

PERCENT FINER BY WEIGHT

0- SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD-.
,-__-_BLORS CODDLES GRAVEL SAN

" FEET METERS 24" 12" 6" 3" 1 3/4" 3/8" 4 10 40
DL-B-5 P-4 21.3-21.7 6.49-6.61

P-5 25.0-25.7 7.62-7.83 I I
P-S 26.3-26.7 8.02-8.14 ! 100 74
p-5 26.7-27.3 8.14-8.32 • I I
P-6 30.0-30.7 9.14-9.36 _ | ==

P-6 30.7-31.3 9.36-9.54 I I

P-6 31.3-31.8 9.54-9.69 _ I
P-6 31.8-32.5 9.69-9.91 I ]

_ _ P-7 41.3-41.8 12.59-12.74 |

_ _ P-8 51.3-51.8 15.64-15.79 -100 78
P-I 80.7-81.3 24.60-24.78 - -

P-l 81.3-81.8 24.78-24.93 _100 81
P-13 100.1-100.8 30.51-30.72 100 97 95 88

P-14 126.3-126.9 38.50-38.68 i100 87

P-15 150.8-151.4 45.96-46.15 ] [
P-15 151.4-151.9 46.15-46.30 ] ]
P-15 151.9-152.6 46.30-46.51 _ [

P-16 176.3-176.8 53.74-53.89 100 1 76
P-17 200.7-201.0 61.17-61.26 _ |

P-18 225.1-225.8 68.61-68.82
P-19 250.0-250.4 76.20-76.32

P-20 275.0-275.4 83.82-83.94 i100 98

P-21 300.0-300.3 91.44-91.56

m

*NOTES:
(a) Sample types (c) USCS - Unified Soil Classification System

SS - Standard split spoon
P - Pitcher (d) * Indicates that test has been performed

D - Fugro Drive and results are included in this report

,b - Bulk

(b) NP - Not Plastic
14 BAN 80
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I N-S I TU COMPACTED "
PARTICL ATTERBERG ,, J -

DRY UNIT - AXIMUM 4= , .
SIE ( "- LIMITS (b) 4S- -!t,'M, WEIGHT ,,DRYDENSITY __ a 3-c 1

11LT OR CLAY WEIGH t- t".- &j

.005 .00 1 LL PL P I (pcf) I i /3 1 ' -  ,,, ( cf) 3 CM- ,, ca

-MM 74.4 1192 33.9 72.5 1.26 I I _

_SM 72.8 1166 41.4 85.3 1.31 __ _ *
28 18 SM _________

SM 73.0 1169 33.0 68.9 1.31 ________ , Ei
MM 75.0 1201 16.9 38.6"1.25 I I I

__ I09 55 14 __ -_ I_ I_
_M 78.3 1254 25.7 60.2 1.15_

46 45 1 ML 73.5 1177 24.1 50.4 1.291 _ I I J _.

15 8 46 SM 73.4 1176 22.2 46.4 1.291 ________-

SM 83.1 1331 11.1 29.1 1.03 " __

10 5 - NP SM 80.2 1285 11.1 27.1 1.10 -_ _ I
ML 81.5 1305 22.1 56.0 1.07 I I I _

20 10 47 41 6 SM 73.1 1171 39.3 81.3 1.30 I 1 I _

_ I I !u 55.0 881 51.6 72.0 2.06 1 1 I

74 61 13 IMM I_ _ _ __

MH 61.8 990 57.8 90.4 1.73 _ l l
- 18 I0 " NP SM 86.9 1392 28.3 81.5 0.941 _ _-

___ 47 39 8 ML 73.1 1171 46.3 95.7 1.31 1 _

] ML 62.7 1004 56.2 90.0 1.69 I _

2 _ 61 121 MM 67.0 1073 39.9 71.2 1.541 1
_, 32 12 _ MM 62.4 1000 58.8 93.4 1.70 i 1
S 1_ 165 48 17 IM " ! I

SUMMARY OF LABORATORY
DRY LAKE VALLEY,

MX SITING INVESTIGAT I
DEPARTMENT OF THE AIR FORCE

L i 1 '" " "gI



-"--" - - -I N-S ITU COMPACTED
IITMAXIMUM e

La c C.3 -IT , - DRY DENSITY ; 2 'S -
. f= t; 'a 21

m 2 (pcI) (k/m) * cm 2

1192 33.9 72.5 1.26
[1166 41.4 85.3 1.31 *

a169 33.0 68.9 1.31

1201 16.9 38.6 1.25

1254 25.7 60.2 1.15
-1177 24.1 50.4 1.291
1176 22.2 46.4 1.29
1331 11.1 :29.1 1.03
1285 11.1 27.1 1.10
1305 22.1 56.0 1.07
1171 39.3 81.3 1.3_
881 51.6 72.0 2.06 1

990 57.8 90.4 1.73
1392 28.3 81.5 0.94
1171 46.3 95.7 1.31
1004 56.2 90.0 1.69
1073 39.9 71.2 1.54
1000 158.8 93.4 1.701

I !

SUMMARY OF LABORATORY TEST RESULTS
DRY LAKE VALLEY, NEVADA

NX SITING INVESTIGATION TABLE

DEPARTMENT OF THE AIR FORCE - emu 1--
2 of I
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Nt-TR-27 -DL/

PERCENT FINER BIWEIGHT

SAMPLE INTERVAL STANDARD SIEVE OPENING Us STANDARD SIEVE

FEET METERS 24w 12" 6" 3 1" 3/4" 3/8" 4 10 40 1O
DL-B-6 b-lA 0.0-1.4 0.00-0.43 100 95 89 72 58 38 26

b-1 5.0-6.0 1.52-1.83 100 92 87 81 45 19
b-2 13.0-14., 3.96-4.27 00 99 6 s 33 22]
b-3 21"0"22.0 6.40-6.71 i I
b-4 31.0-32.0 9.45-9.75 __ _ _

b-5 39.0-40.0 11.89-12.19 I 100 91 78 58 34 231
b-6 55.0-56.0 16.76-17.07 100 97 82 62 32 2
b-7 72.0-73.0 21.95-22.25 100 85 60 31 3 * 1
b-8 88.0-89.0 26.82-27.13 100 99 89 77 56 4
b-1 99.0-100.0 30.18-30.48 100 91 68 47 29 2

DL-B-7 b-1A 0.0-1.5 0.00-0.46 - - __ -10076 60 4938 2
b-i 6.0-7.0 1.83-2.13 1_ ______

b-2 12.0-13.0 3.66-3.96 100 95 88 75 63 44 2

b-3 22.0-23.0 6.71-7.01 ! J _ __

_ b-4 30.0-31.0 9.14-9.45 100 92 70 52 41 27 -

sb-S 40.0-41.0 12.19-12.50 I __

_ b-6 55.0-56.0 16.76-17.07 100 62 551 4736 24]
_b-7 72.0-73.0 21.95-22.25 100 77 54 37 27 20 1
b-8 88.0-89.0 26.82-27.13 o 100 88 58 30 18 12 1
b-9 94.5-95.0 28.80-28.96 I __-

DL,-B-8 SS-i 5.0-5.3 1.52-1.62 100 97 75 -
SS-1 5.3-5.6 1.62-1.71 _ _

SS-2 10.0-11.0 3.05-3.35 100 97 85 75 43
SS-3 15.0-16.2 4.57-4.94 100 94 72 51 34 13

SS-4 20.0-21.2 6.10-6.46 100 95 89 76 25
_ _ SS-5 25.0-25.7 7.62-7.83 100 96 81 62 17 1
____SS-5 25.7-26.3 7.84-8.02 100 99

P-6 30.1-30.8 9.17-9.39 __

_- _. P-6 31.4-31.7 9.57-9.66 - 100 99

SS-7 40.0-40.7 12.19-12.41 100 99 95 85 66 38
SS-7 40.7-41.3 12.41-12.59 100 95
P-8 50.0-50.7 15.24-15.45
P-8 50.6-51.0 15.42-15.54 100 96 - 81 1 60 20
P-8 51.0-51.6 15.54-15.73
SS-9 60.0-61.3 18.29-18.68 100 82
SS-10 70.0-71.2 21.34-21.70 00' 95 5 85 39
P-11 84.5-85.0 25.76-25.91 I-0( -99i 90
P-12 85.1-86.0 25.94-26.21 -100 99 90

NOTES:

(a) Sample types (c) USCS - Unified Soil Classification System

SS - Standard split spoon
P - Pitcher (d) * Indicates that test has been performed

0 - Fugro Drive and results are included in this report

8,b - Bulk

(b) NP - Not Plastic
14 iA eo



PERCENT FINER W1 EIGHT IN-SITU coP

COMPA
£ OPENING US STANDARD SIEVE NO RILE Am) TIMTS RbRG S DRY-'UNIT£1=----' MRY DENS

GRAVEL SAND SILT OR CLAY (c) WEIGHT DRY DENSI

IT' 3/4" 3/8" 4TIo 40 100 200 .005 .001 LL Pl. PI 1" I ° ]
100 95 89 72 58 38 26 21 6 2 sM 9.5 __--

II 100 92 87 81 45 18 10 NP sw-sm 1.9

100 99 86 58 33 22 17_ 5__ 2__ __ ___ ___ _ 3.8 ___

__ _ __ _ __ __ _ __ __ __ __ _ __ 4.1 _ _

____ _ __ ___ _ ___ ____ 3.1 _ _ _ _ _

100 91 78 58 34 23 18 7 4 - sM 2.5 I ____

- 100 97 82 62 32 20 15 _ _sM 2.8 i 1 l
100 85 60 31 3 1 1 ' s_ 1.2 I 1--_
100 99 89 77 56 43 31 7 6 sM . 6.9 _ !__ --
100 91 68 47 29 20 14 SM 4.5 |__

100 76 60 49 38 25 20 3 1 .. SM 3.1 ____J

SM 0.5
100 95 88 1 75 63 44 24 16 4 3 _ NP SM 1.7

1 1 1 GP-GM 0.5
100 92 70 5 52 41 27 14 9 1 GP-GM 0.5

_ 1 GP-GM 0.5
100 62 55 47 36 24 18 17 1 GM 0.7
100 77 54 37 27 20 14 10 NP GP-GM 0.3
100 88 58 30 18 12 7 5 NP GP 0.5

1 1 _ IGP [' _ 0.3 '

1 1 1001 97 75 42 28 __ _ 4.3
1_ 1 . _ 24 19 5 SM-SC

100 97 85 75 43 10 6 1 SP-SM 1.4 ' ] ]

100 94 72 51 34 13 6 4 _GW_ 0.7 i
100 95 89 76 25 7 5 _SP 1.3 1 J
100 96 81 62 17 4 2 SP 1.5 1 1

I ! l • 100 99 97 96 60 30 52 24 28 CH 29.9 _ 1 1
I_ CL 82.5 1322 27.5 71.4 1.041 -- I--

.100 99 97 96 62 29 42 19 23 CL 84.0 1346 34.2 92.0 1.00
100 99 95 85 66 38 20 10 8 1 SP-SM 3.2 "

100 95 84 74 30 11 52 35 17 MH 31.1 I ,_=
- - -- -SP 102.6 1643 7.0 29.3 0.64 ___

100 96 92 81 60 20 4 3 _ SP 102.1 1635 5.7 23.8 10.64 _ ,
SP 95.7 1533 5.3 18.91 0.76

100 82 66 52 22 15 47 26 21 CL 11.8 ____

- 100 195 85 39 16 11 SP-SM ____4.1 ___

-00 , 99 90 72 60 31. 19 12 CL 21.0 ' I --
1o0 99 90 71 60 22 8 CL 20.4

gation System

n performed
a this report



I N-S ITU -COMPACTED C=TSR ( UDRY UNIT C= - MAXIMUM i- -

TSb) US) WEIGHT = , 3
WEGH 2 DRY DENSITY Z ; '' CEc

(c) - " - -3 ~
-. .. l cFL PI (C)= 3 C, mim @. .(pcf) (kgi/U) I (. (pcf) (kilm 3) =  

-

SM 9.5
NP SW-SM 1.9

SM 3.8
_ 4.1

SM 3.1
SM 2.5
SM 2.8
SP 1.2_
sM 6.9
SM 4.5

SM 3.1
SM 0.5

NP SM 1.7
GP-GM 0.5
GP-GM 0.5
GP-GM 0.5

GM 0.7
NP GP-GM 0.3
NP GP 0.5

GP 0.3

SM-SC 4.3
19 5 SM-SC

sP-sM 1.4
1 GW 0.7

sP 1.3
sp s _,_I__ 1.5

24 28 CH 29.9
CL 82.5 1322 27.5 71.4 1.04

19 23 CL 84.0 1346 34.2 92.0 1.00
sP-sM i_ 3.2

35117 MH ! 31.1
sp 102.6 1643 7.0 29.3 0.64 *

I sp 102.1 1635 5.7 23.8 0.64
sP 95.7 1533 5.3 18.9 0.76 *

26 21 CL 11.8
sp-sM 4.1

19 12 CL _ 21.0
SICL I_ 20.4

SUMMARY OF LABORATORY TEST RESULTS
DRY LAKE VALLEY, NEVADA

MX SITING INVESTIGATION AL

DEPARTMENT OF THE AIR FORCE - NO
1 3 of '2

mIO NATIN AL. N0.
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FN-TR-27-DL

PERCENT FINER BY WEIGHT

- SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIE

BLDR& COBBLES GRAVEL SAND
= FEET METERS 24" 12" 6" 3" 1%" 3/4" 3/8" 4 10 40 1

DL-B-8 P-13 86.5-87.5 26,37-26.67 100 85 77 65 37 __

P-14 90.0-90.6 27.43-27.61 _

P-14 90.6-90.8 27.61-27.68 100 97 81 __
P-15 100.0-100.5 30.48-30.63 100 88 75 61 45 16 __

P-16 118.0-118.7 35.97-36.18
P-16 118.7-118.9 36.18-36.24 100 92 7
P-16 118.9-119.1 36.24-36.30 100 98
P-17 140.0-140.7 42.67-42.89 71
P-17 140.7-141.2 42.89-4S.04 100 99 97 8
P-17 141.2-141.8 43.04-43.22
P-18 160.0-160.5 48.77-48.92
P-19 180.0-180.6 54.86-55.05
P-19 180.6-181.2 55.06-55.23
P-19 181.2-181.5 55.23-55.32 100 94 9
P-20 200.0-200.6 60.96-61.14 100 91 7
P-21 220.0-220.1 67.06-67.09

P-21 220.1-220.8 67.09-63.30 100 97 8P-22 240.0-240.5 73.15-73.30 100 90 7
P-23 262.0-262.5 79.86-80.01

P-24 280.0-280.5 85.34-85.50 100 96 4
P-25 300.0-300.4 91.44-91.56 100 92

DL-B-9 b-i 7.0-8.0 2.33-2.44 100 99 93 87 70 4
b-2 15.0-16.0 4.57-4.86
b-3 23.0-24.0 7.01-7.32 100 99 96 90 68 3
b-4 31.0-32.0 945-9.75
b-5 47.0-48.0 14.33-14.b3 -

b-6 63.0-64.0 19 20-!9, 51 1 100 99 97 69 3
b ]-7 79.0-8.0 24.,8-24.38
b-8 95.0-96.0 28.96-29.26
b-9 99.0-100.0 30.18-30.48 1i00 97 95 93 73 3

DL--10b-I 0.0-2.0__ 0.00-0.61 _00 85 68 58 52 4
b-1 6.0-7.0- 1.83-2.13 100 60 41 26 14 9 jb-3 21.5-22.5 6.55-6.86 100 89 65 48 33 22 le

DL-B- _ b-i 5.0-6.0 1.52-1.83 100 92 77 64 38 14 6
b-2 14.0-15.0 4.27-4.57
b-3 23.0-24.0 7.01-7.32 100 62 46 36 31 20

_ _ b-4 31.0-32.0 9.45-9.75
b-5 39.0-40.0 11.89-12.19 100 92 88 82 73 46 24

- b-6 53.5-54.0 16.31-16.46

NOTES:
(a) Sample types (c) USCS - Unified Soil Classification System

SS- Standard split spoon
P - Pitcher (d) Indicates that test has been performed
o - Fugro Drive and results are included in this report

8,b - Bulk

(b) NP - Not Plastic
14UA0



PERCENT FINER BY WEIGHT I N-SITU COIPAC

PENING US STANDARD SIEVE NO RTICLE ATTERERGDRY UNIT AXIISIZE (mm) LIMITS (b) USCS DYUI t-l - IXlM
GRAVEL SAND SILT OR CLAY LCS WEIGHT cl DRY DENSITY

- __ - - CLYI_ (c) clw,
-- 3/8" 4 10 40 100 200 .005 1.001 LL PL IPIP f) ca (pcf) (kg/

100 85 77 65 37 18 9 SM_ _ 3.4 _ I
__ NP SM 101.09 1632 16.2 66.9 0.65

1 100 97 81 34 25 _ SM 92.4 1480 24.1 79.0 0.82
00 88 75 61. 45 16 7 4 SP 119.3 1911 14.2 93.0 0.41

IML 101.2 1621 16.9 68.6 0.60
- 100 92 71 57 33 12 ML 98.1 1571 22.7 85.4 0.72 '

- ]100 98 90 86 38 15 46 29 17 ML 35.5 [
1 1 MH 80.6 1291 34.1 87.9 1.01

- - - 100 99 97 89 82 51 33 18 Ml 77.3 1238 39.2 89.7 1.18
__! !H 80.8 11294 36.6 91.1 1.09_
__Np MH __, 25.4 1

ML 82.6 1323 27.8 72.2 .04 1
KL 85.0 1320 30.7 84.4 0.981

100 94 90 73 16 8 37 34 3 ML 83.4 1336 31.9 84.4 1.02 1
100 91 75 62 14 10 NP ML 105.8 1695 16.3 74.3 0.59

I I CL-ML 103.8 1663 19.1 82.8 0.62
100 97 87 79 34 14 27 20 7 CL-ML I __

100 90 73 58 14 2 27 22 5 CL-ML 104.7 1677 19.8 87.8 0.61
SM 16. 8

100 96 44 18 " SM 99.8 1599 15.7 61.6 0.96
100 92 58 34 2 0 _ SM 96.2 1541 19.9 71.5 0.751

100 99 93 87 70 40 28 6 2 SM _ " 9.6
I____ISM 2.8

100 99 96 90 68 39 30 11 5 SM 6.0 ]
I - M 6.0

SM _ 4.8
100 99 97 69 31 19 SM _ 5.2

"_1_1 -_1_.SM _ _ 3.9

SM ____I _, 4.6 I l
100 197 95 93 73 37 25 9 1 2 SM 5 5.1 I 1

1 100 85 68 58 52 46 38 5 2 GM I " 2.3 "
k-0160 41 26 14 9 8 6 NP GP-GM 0.2 ___

OO 89 6 5 48 33 22 18 16 21 16 5 GM-GC 0.5 I__

00_92 1 77 64 38 14 6 5 SW 1. 1.8
S - I SW. 2.2 I__
00 62 46 36 31 20 12 8 - - -- GW-GM ____1.6 __

- - - - -GW-GM , 1.3

OO 92 88 82 73 46 24 15 - . , NP SM 1.9

s M 0 .7 _ _ _ _

tlion System

performed
this report



I N-SITU COMPACTED

DRY UNIT m- MAXIMI k 3 -- -C m .
I. mg ZA: _j . ; La- .M cm(b) uscs -_a. ... o C -3

WEIGHT tt! ,- Ca- DRY DENSITY __ .j_ :1.
(b) USC WEGH L"m

ca m .0u.
PC I,) !kg/ ) (pcf) kl/r C-3

SM 3.4 1
NP SM 101.09 1632 16.2 66.9 0.65 *

SM 92.4 1480 24.1 79.0 0.82
SP 119.3 1911 14.2 93.0 0.41.
ML 101.2 1621 16.) 68.6 0.60 *
ML 98.1 1571 22.7 85.4 0.72 .

1 ML 35.5
MH 80.6 1291 34.1 87.9 1.01 1 2.59 *

18 MH 77.3 1238 39.2 89.7 1.18
MH 80.8 1294 36.6 91.1 1.09 1

_NP MM 25.4
ML 82.6 1323 27.8 72.2 L.04 *
ML 85.0 1320 30.7 84.4 0.98 *

3 ML 83.4 1336 31.9 84.4 1.02
_ NP ML 105.8 1695 16.3 74.3 0.59

_ CL-ML 103.8 1663 19.1 82.8 0.62
7 CL-ML I

_ 5 CL-ML 104.7 1677 19.8 87.8 0.61
SM _ 18.8
SM 99.8 1599 15.7 61.6 0.96
SM 96.2 1541 19.9 71.5 0.75 1 1

SM I_ 9.6
SM 2.8
SM 6.0
SM 6.0
SM !_ 4.8

SM !_ 5.2
SM __I_ 3.9
SM 4.6
SM I_ 5.1

GM 2.3
_ NP GP-GM I _0.2

_ 5 GM-GC _0.5

SI w I _1.8

SI w I _2.2

GW-GM 1.6

GW-GM I _1.3

TNP SM I _1.9

SM I0.7

SUMMARY OF LABORATORY TEST RESULTS
DRY LAKE VALLEY, NEVADA

MX SITING INVESTIGATION TAIL[

DEPARTMENT OF THE AIR FORCE - BD 317-

'_''0I I MOATIONAL ~m
g Ar*V,-Ol i



FN-TR-27 -DL

-PERCENT FINER BY WEIGHT
SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SI

-- - EEMTES BLURS. COBBLES GRAVEL SAND

-- _ ___FEET METERS 24 12" 6" 3" 1" 3/4" 3/9" 4 IO 40

DL-B-12 SS-1 5.0-5.8 1.52-1.77
P-2 10.1-10.7 3.08-3.27

I _ _ P-2 10.7-10.9 3.26-3.32 100 92
P-2 10.9-11.6 3.32-3.54

-4 "*___ B-3 13.5-14.5 4.11-4.42 I0- 87 59 46 31 14
_ SS-4 15.0-16.0 4.57-4.88 100 98 91 59
____SS-6 26.0-27.0 7.92-8.23 -95 9- 80 38

_ _ _ _ P-7 31.7-32.3 9.66-9.85B P-7 32.3-32.6 9.85-9.94 1 00 93
P-7 32.6-33.3 9.94-10. 151
P-8 40.7-40.8 12.41-12.44 Ion 75
P-9 1. 3-51.8 15,64-15.79 - -- 9. 5 5
P-O 60.7-60.9 18.50-18.56 -00 89

P-11 70.7-71.3 21.55-21.73
___ _P-l1 71.3-71.5 21.73-21. 10 -0 -5

2P12 81.3-81-7 24,78-24.90 - - 2
I P- 91.1-91.3 27.77-27.83 - -100 -9

__ P-14 I00-. -100.7 30.51-30.69
, P-14 101-4-101-9 3o.91-31.06 Ion q 6

_ _ P-15 126-3-126-8 J38.50-38.6 Inn 94

1P-16 150.0-150.7 45.72-45.93
P-16 150.7-151.3 45.93-46.12
P-16 151.3-151.8 46.12-46.27 -0- 97 77.

P-17 176,4-176.8 53.77-53.829- __00 92
P-18 200.1-200.7 160.99-61.17

P-18 201.3-201-5 61.36-61.42 g 50

P-19 225.8-226.0 [68.82-68.8-I In 9 IP-20 251.4-251.6 76.63-76.69 I 100 991
P-21 2697-269.9 82____-_2_ 27 100 99

P-72 270_B-271.2 g2_.-R2_66 1 I 0 99-
P-23 274.3-274.5 8i3.61-83.67 -& 00-9L- 68
P-24 276 0-276.7 A4_12-84 - - - -

P-24 277-3-277- S4.52=14.5a 100 94

-25 280.3-280.5 85,44-915-.50 100 9q L 8 87
P-26 283.3-283.8 86. 35-86. 50 -00 98
P-27 286.3-286.8 8-072.26-87.42 100 99 88
P-28 289.3-283.6 Ba.fr-W.27 -00 96
-29 292.3-292.6 89.09-89.18 100 92

_ _ P-30 294.0-294.7 89.61-89.82
2P-30 94.7-295.3 89.82-90.01

i P-30 295.3-295.6 9d.19.0I09
1 1298.3-298.6902-.010

NOTES:
(a) Sample types v (c) ,USCS - Unified Soil Classification System; Table A,-

SS -.Standard split spoon
; P - Pitcher

P - Fura Orh . (d) *Indicates that test has been performed

I - Sulk and results are Included In this report.

(b) NP - Met Plastic

14 MAN e0



ML 74.5 1193 17.4 37.2 .26
NP ML 7r&. 123 18.6 42.0 L.20

ML a4_ 2 1349 13.8 37 L00

SM 82.8 1326 18.3 47.8 -n4
NP ML 'I,7 1 7- 20.6 46.4 o _ _

ML 7%-r 1911 g.9 41.6 Lj3
ML

NP ML 7 1... . 0.~1 21.4 46.5 ____

ML 99.5 1594 13.8 53.9 0.69
Sm 81.3 1302 14.7 37.1 n7

-S 78o., 1259 20.4 48.2 IA
lip __XL_ 78.3 1254 11.5 26.9 F.15

SM 89.2 1429 1& & 50.3 0.89
SM 93.2 1493 247 79.3 .811
SM 80.9 1296 24.8 62.0 __o _

ML 73.1 ji1 fl.i1 43.6 .30

SM 87.7 1405 16.2 47.6 .92
NP SM 88.5 1418 25.0 74.7 0.90

S- 87.5 1402 12.1 35.4 .93
ML

NP -- AM- 82.7 1325 34.9 91.0 1.04
42. .2g. 16 ML 87.9 1408 29.3 86.3 0.92

SIL
MLR 812 1301, 24.9 62.4 1.0

84. 1lAc 20.4 155.0 1 _nns

ML 73.7 11ai 28.8 60.3 1.291
36 _31 4 _M 822 1317 20.4 52.6 _l

- L 80.9 1296 24.2 60.2 ____

-W.. 87.. 10 1.2 53.5 .92
ML 76.& 12271 -I36. 8 82. 9 2



82.8 1326 18.3 47.8 -n__
7fi. .7 12 20.6 46.4 h _- 2
725.h. 1711 I18Q 41.6 _23

75nf 121 21 4 46.5 -_2_

99.5 1594 13.8 53.9 0 .9
81.3 1302 14.7 37.
78. 1259 20.4 48.2 , _

78.3 1254 11.5 26.9 .15
89.2 1429 1 A 50.3 .89
93.2 1493 2a. 79.3 .81

80.9 12961 24.8 62.0 o _ -

73.1 1171 I. 43.6 _-_

87.7 1405 16.2 47.6 .92
88.5 1418 25.0 74.7 0.90
87.5 1402 12.1 35.4 0.93

82.7 1325 34-9 _.0-

87.9 1408 29.3 56.3 0.92

Al2 1301124-9 62.4 1O8



P-3 16.7-16.9 5.09-5.15

P-3 16.9-17.5 5.15-5.33

P-4 21.0-21.3 6.40-6.49
SS-5 27.5-28.7 8.38-8.75
P-6 31.0-31.5 9.45-9.60
P-7 50.0-50.3 15.24-15.33
SS-8 60.0-60.7 18.29-18.50
SS-9 70.0-70.4 21.34-21.46

P-1O 80.0-80.7 24.38-24.60
P-10 80.7-81.4 24.13-24.32
SS-11 90.0-90.7 27.43-27.65

P-12 100.0-100.7 30.48-30.69

P-12 100 7-100.9 30.69-30.75
P-13 125.0-125.4 38.10-38.22
P-14 150.0-150.4 45.72-45.84

P-15 175.4-175.7 53.46-53.55

P-16 200.0-200.3 60.96-61.051
P-17 225.0-225.7 68.58-68.79
P-17 225.7-226.2 68.79-68.95
P-18 250.0-250.7 76.20-76.41
P-18 250.7-250.9 76.41-76.47

P-19 275.7-275.9 84.03-84.09

P-20 301.1-301.6 91.78-91.93

DL-B-14 b-lA 0.0-1.5 0.00-0.46
b-i 6.0-7.0 1.83-2.13 L



IN-SITU COMPACTED ! "

BNARD SIEVE ND. ARIL ATEBR DRY UNIT IN-IT MPACTED 3s SIZE (mm) LIMITS (b) USCS DRy ;DENS
AND SILT OR CLAY (c) WEIRTY DEN IT "

40 100 200 .005 .001 LL PL P, (pc,) (ki/ 3 =) - m - (pc,) (kg/m 3) - c= &-

52 29 25 7 1 NP sM _ 4.0 - _

__ __ NP SM 0.6 , i i
72 32 23 10 6 SM 106.1 1700 4.+ 18.8 0.59 i i i i

__ _sM 97.8 1567 3.9 14.6 0.72 ', = _
69 35 29 SM 96.7 1549 6.7 24.4 0.74 :

___SM 97.5 1562 7.4 27.4 0.73 I ] = -"
SM .-110.. 1765 6.5 133.2 0.53

__NP SM 101.1 1619 2.8 11.3 0.67 I _ : :
64 40 31 _ sM ., 12.6 _ 1
77 50 38 1 27 17 10 Sc 99.9 1600 16.5 64.9 0.69 _ " -"
38 14 9 SW-SM 111.6 1788 13.7 72.6 0.51 . . . .

___ ____SW-SM____ __ 5.2 __ __ ____

_______SW-SM____ __ 5.9________
sw-sM 97.9 1568 18.3 68.5 0.72 1 __

SW-SM 103.8 1663 18.7 81.0 0.62 [ I __

____-_ _ __ sw-sM 9.9 li
22 11 8 - N SP s M-sm I__

_ SP-SM 115.8 1855 10.1 59.9 0.45 _--- 1
i_ __ NP SW-SM 121.4 1945 6.0 41.8 0.39 I I

36 10 6 - _ SW-SM 109.1 1748 12.5 62.0 0.54 !I
, SW-SM 85.7_ 1373 14.5 40.5 0.97 I _ _

NP SM 113.8 1823 11.1 62.4 0.48 1 i _

90 68 49 UP sM 101.8 1631 14.4 59.4 0.66
__SM 112.8 1807 16.3 89.2 0.49 i |

69 3S 24 , SM I__
SM 123.9 1985 13.3. 99.8 0.361I _ :

28 11 1 8 1 1 1 SW-SM 123.0 1970 6.1 44.5 0.37
14 9 7 3 1 SP-SM 121.7 1949 9.3 65.3 0.38

9 28 19 16 ' GM 4.8-
4 5  26 17 4 2 SM 1.5

__SM _ 1.0 ! ,
38 20 13 4 1 I SM 0.9 ] .

(0.4 1

DEPART100E



R6 - - - --- _
IN-SITU COMPACTED

DRY UNIT MAXIMUM -2 c. c --
(b ==C !t3 != ---

(c) WEIGHT t; t ! =- DRY DENSITY ., . : ag Z ,,(c)I (_t kS, 3 "-

PI (PcI) .
3  (pcf) (kg/n

3 ) m . a a - C.3 (

1 NP SM 4.0
NP SM 0.6

SM 106.1 1700 4.1 18.8 0.59
SM 97.8 1567 3.9 14.6 0.72
SM 96.7 1549 6.7 24.4-0.74
SM 97.5 1562 7.4 27.4 0.731
SM 110.2 1765 6.5 33.2 0.53]

NP SM 101.1 1619 2.8 11.3 0.67
SM 12.6

i0 SC 99.9 1600 16.5 64.9 0.69
SW-SM 111.6 1788 13.7 72.6 0.51
SW-SM 5.2 1
SW-SM 5.9
SW-SM 97.9 1568 18.3 68.5 0.72
SW-SM 103.8 1663 18.7 81.0 0.62
SW-SM 9.9

NP SP-SM

SP-SM 115.8 1855 10.1 59.9 0.45
NP SW-SM 121.4 1945 6.0 41.8 0.391

SW-SM 109.1 1748 12.5 62.0 0.54
SW-SM 85.7 1373 14.5 40.5 0.97

1 NP SM 113.8 1823 11.1 62.4 0.48
NP SM 101.8 1631 14.4 59.4 0.66

SM 112.8 1807 16.3 89.2 0.49

sM 123.9 1985 13.3 99.8 0.3rA

I SW-SM 123.0 1970 6.1 44.5 0.371
f SP-SM 121.7 1949 9.3 65.3 0.381

GM 4.8
SM 1.5

SM 1.0
sM 0.9

0.4

I- -I

SUMMARY OF LABORATORY TEST RESULTS
DRY LAKE VALLEY, NEVADA

VXSTIG IVESTIGATION tA1 LfI

OEPARTMENT OF THE AIR FORCE -BINO IE-' 7-1

... ......... ....... .. ..... ...... ... ..t .....Ii.. ... ...... ... ................ ........... II .......... .. ... .. ............I



/
FN-TR-27-OL

PERCENT FIN7 BY WEIGHT

-" SAMPLE INTERVAL STANDARD SIEVE OPENING U S STA!'BARD SI

, - __BLDRS. COBBLES GRAVEL SAND
= FEET METERS 24 12" 1"6 3 3/4" 3 /8 410 4

DL-B-15 SS-1 5.0-6.0 1.52-1.83 100 94 '72 29
SS-2 10.0-10.5 3.05-3.20 -- _

SS-2 10.5-11.0 3.20-3.35
SS-3 15.0-16.0 4.57-4.88 100 16 83 51

_ _ SS-4 20.0-21.0 6,10-6.40

SS-5 25.0-25.8 7.62-7.86 100 96 87 51
SS-6 30.0-31.2 9.14-9.51 100 96 81 31
SS-7 40.0-41.2 12.19-12.56 1
P-8 50.0-50.7 15.24-15.45 1 100 96 89 64P-8 51.3-51.5 15.64-15.70 1 1
P-9 53.2-53.6 16.22-16.34 100 96 89 48
P-10 60.3-60.7 18.38-18.50

P-11 70.0-70.8 21.34-21.58 100 99 89 57
P-12 71.5-72.2 21.79-22.01

P-13 81.7-82.3 24.90-25.09 1 100 87 82 75 59 22
P-14 90.1-90.8 27.46-27.68
P-15 91.6-92.3 27.92-28.13 100 99 90 71
P-16 101.7-102.4 31.00-31.21 1 1
P-17 121.1-121.4 36.91-37.00 100 88 67 10
P-18 140.0-140.3 42.67-42.76 I I I
P-19 160.0-160.7 48.77-48.98 100 97 88 65 23
P-20 181.4-181.6 55.29-55.35 100 91 69 36
P-21 200.0-200.7 60.96-61.17 100 95 82 39
P-22 220.0-220.5 67.06-67.21
P-23 240.0-240.7 73.15-73.37 100 93 86 70

D-24 260.0-260.5 79.25-79.40D-25 280.1-280.8 85.37-85.59 .100 96 91 78 53
___ D-26 300.0-300.3 91.44-91.53

" NOTES:

(a) Sample types (c) USCS - Unified Soil Classification System

SS - Standard split spoon

P - Pitcher (d) * Indicates that test has been performed.O - Fu ro Drive and results are included in this report

-,b - Bulk
(b) NP - ot Plastic

14 MN a0,
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" /

NNT FINER BY WEIGHT I-SITU COMPACTED

SPARTICLE ATTERBERG L

US STANDARD SIEVE NO AI AT DRY UNIT c I-- MAXIliMUM
- __ ___ __ IZELIMTS b) SCS WEIGHT 9 DRY DENSITY

SAND SILT OR CLAY - -(c) --

3/8" 4 10 40 100 200 .005 .001 LL Pl P1 (pc') S) - . (pcf) (kg/u 3)

100 94 72 29 15 11 SW-SM 1.9 _ _ _

NP SM 1.9
SM 3.3

1-i00 96. 3 5 2 24 6 2 sM 3.2 " " "
- " - - - _ sM 4.8 " "_"

00 96 87 51 22 13 NP SM 2.2
100 96 81 31 9 7 SP-SM 2.6 . . _

- _ _s:. 2.7 _ _ _ _

100 96 89 64 26 15 ___SM 4.3 1__ ___ __

__ SM 104.9 1680 5.2 23.2 0.61
100 96 89 48 19 13 NP s M 88.5 1418 5.7 17.0 10.90 _

-m • _ - P SM 94.7 1517 7.7 26.7 10.78

100 99 89 57 30 124 4 1 _ SM 105.4 1688 6.8 30.7 0.60 ___

1_ 1 SM 131.5 2106 10.8 103.7 0.28
i 82 75 59 22 8 4 ] Np SP 101.2 1621 6.0 24.4 0.671 ,

____ Np sM 97.4 1560 8.4 31.1 0.73
S10099 I9 71 47 36 6 2 _ SM 89.1 1427 9.6 29.1 0.89

__"_ sM 100.4 1608 3.6 14.3 0.68 ,
1 100 88 67 10 2 1 1 ___ NP sP 88.2 1413 3.9 11.6 0.91 ,

65I 1___ 23 ___ SP-SM 108.5 1738 11.8 57.6 0.55
_97 88 9 sP-sm 105.5 1690 8.9 40.3 0.60 _

1100 91 69 36 15 11 3 1 SW-SM 86.8 .1390 15.1 43.3 0.941
100 95 82 39 7 4 NP SP 112.2 1797 13.9 74.8 0.50_

sp 118.8 1903 6.4 41.3 0.42 ___
1001 93 86 70 39 27 NP 6M 115.3 1847 12.1 70.8 0.46 _

1 1 SM 121.4 1945 11.3 178.7 0.39 _ |

- 96 91 .i 78 . 53 28 17 ' - NP SM 115.6 1852 11.2 66.110.46 _____

.. ... _ M _s 1.7 1 1

toon

ed
ift





/
FN-TR-27 -OL

PERCENT FINER BY WEIGHT

SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIEVE N

- - BLDR. COBBLES GRAVEL SAND
S --- FEET METERS 24" 1 !2" 6 3 ," 3/"38 T 4110DL-B-16 b-1 0.0-1.5 0.00-0.46 -100 79 70 65 55 3-7 26

D-1 5.0-5.5 1.52-1.68 1] IIb2 7.0-9.0 213274 2 "00 92 85 7 48 34 19

b-3 10.0-i1.o 3.05-3.35
b-4 15.0-16.0 4.57-4.88 , _ 100 91 83 49 23 18 15
b-5 23.5-24.5 7.16-7.47
b-6 31.5-32.5 9.60-9.91
b-7 40.0-40.5 12.19-12.34
b-8 54.5-55.5 16.61-16.92 100 95 85 74 43 25
b-9 70.5-71.5 21.49-21.79

DL-B-17 b- 1  6.5-7.5 1.98-2.29 ,
b-2 10.5-11.5 3.20-3.51 O 100 73 65 57 50 46 39 29
D-3 16.0-16.5 4.88-5.03

b-4 23.5-24.5 7.16-7.47 100 98 97 197 95 72
b-5 31.5-32.5 9.60-9,91 i1__ _ 100 95 84 72 56 39
b-6 40.0-40.5 12.19-12.34 100 46 8 2 2 1 1

1 b'-7 54.5-55.5 16.61-16.92 I _

b-9 84.0-85.0 25.60-25.91 ' ' 100 91 72 42 21 14 -

DL-B-18 b-1 0.0-2.0 0.00-0.61
P-i' 5.0-5.7 1.52-1.74
P-1 6.3-6.8 1.92-2.07 . .. . 100 89 67
P-2 11.3-11.9 3.44-3.63 100 78 47 11
P-3 16.3-16.8 4.97-5.12 , __ 100 99 87 34
P-4 20.0-20.6 6.10-6.28 , [_
P-4 20.6-21.2 6.28-6.46
P-4 21.2-21.3 6.46-6.49 100 99 96 1 50 4
P-4 21.3-21.4 6.49-6.52 100 97 83 30 5
P-5 25.0-25.7 7.62-7.83
P-5 26.3-26.6 8.02-8.,1'

MOTES:
(a) Sample types (c) USCS - Unified Soil Classification System

SS - Standard split spoon
P - Pitcher (d) *Indicates that test has been performed
o - Fugro Drive and results are included in this report

B~b - Bulk
(b) NP - Not Plastic

14 MAN I0



IN-SITU COMPACTED ,..,

w C.2 _

ATT.....DRYsNIT 2.1 i AiU
__ (c)_ L DRY.DENSIly T C

_ _SM _ .4 _

C-3SM M3 1.8 cm __ _ I.- C-31 _a_

ISM 13

01 L - - SM k 1. 6 C pf

SM 10. 13 .7 23.7 10.65

GM ___ 0.4
4 GM 1.2

IGM 97,8 .567 4.9 18.3 0.72 _______

ML 2.8
4 - sM 0.3

GP ___0.2 _____ _

GP 0.5
4 SP-SM 0.9

NP SM 15.9
SM 95.3 1527 10.3 36.2 0.77

8 26 23 2 ML 84.1 1347 13.6 '36.6 1.00

7 23 19 5 SM-SC 93.2 1493 14.3 47.8 0.811
"' SM 92.9 1488 12.2 40.5 0.81 ___ __

__ SP 98.1 1571 10.3 38.8 0.72 4

SP' 98.1 1571 6.2 23.3 0.72 ______ __
NP SP 105.2 1685 4.3 19.3 0.60

GP 0.

I SM 94.6 1515 13.4 46.4 0.78 __

NP SM 97.3 1559 10.3 38.0 0.73 |

9 1 - - -0.-2

m 94. 1551. 6407

SUMMARY OF LABORATORY TEST RESULT
DRY LAKE VALLEY, NEVADA

MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - lO

- S0 NATIMUL



IN-SITU COMPACTED = C

DRY UNIT - MAXIMUM -" C. -- "

WEIGHT . g2 DRY DENSITY 0A C-3 Z- V2 C
C2. cl c ,-cPC a.Lf k = 3= = =

4.5
102.1 1635 5.7 23.7 0.65

4.2
2.1
1.0

2.8
_ _ _ 1.8

______ _ ___ 1.3 _ _ __ _ __ _ _ _ _ _

__ _ 1.6 _ _ _ _

__ _ ! 1.7

- 0.4
- 1.2

,, 97.8 1567 4.9 18.3 0.721
2.8

_0.3
0.2
0.5
0.9

- 15.9
95.3 1527 10.3 36.2 0.77 4t

- 84.1 1347 13.6 36.6 1.00
C 93.2 1493 14.3 47.8 0.811

92.9 1488 12.2 40.5 0.8111
- 98.1 1571 10.3 38.8 0.72

98.1 1571 6.2 23.3 0.72
105.2 1685 4.3 19.3 0.60

L 94.6 1515 13.4 46.4 0.78 _

97.3 1559 10.3 38.0. 0.73 

SUMARY OF LABORATORY TEST RESULTS
DRY LAKE VALLEY. NEVADA

MX SITING INVESTIGATION TASLE

DEPARTMENT OF THE AIR FORCF - UD i-7
8 of 12

____________________ -i 0 NE ATIONAL, ***.
AFV-01



:F -TI-27-DL

__, PERCENT FINER BY WEIGHT

"- = SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIEVE MS
-- -a _ BLDRS. COBBLES GRAVEL SAND E

___ - FEET METERS 24" 1 6 3 3/4" 3/8" 4 10 40 100

DL-B-18 P-6 30.0-30.7 9.14-9.36 :

P-6 31.3-31.9 9.54-9.72 , , 100 99 69 39
P-7 41.3-41.8 12.59-12.74 . 100 97 69 56

P-8 50.0-50.7 15.24-15.45 1 _ ', 00 97 85 74

P-8 51.3-51.9 15.64-15.82 
100 9 85 74

P-9 61.2-61.5 18.65-18.75 _ _:

P-10 70.0-70.6 21.34-21.52 , , 1100 98 87 49
P-10 70.6-70.8 21.52-21.58 

10 9 I-1 49

P-il 80.0-80.7 24.38-24.60 , ,
P-i1 81.3-81.8 24,78-24.93 , ,
P-12 90.8-91.0 27.68-27.74 : : i00 87 6

__ __ _ P-13 99.3-99.8 30.27-30.42 100 87_ 6__ _ _ 0 8 9 8 3

DL-B-19 b-1 0.0-2.0 0.00-0.61 100 97 93
P-1 5.4-6.1 1.65-1.86 ', ', 1
P-1 6.1-6.4 1.86-1.95 .. _1

P-2 10.0-10.7 3.05-3.26 1 -O100 96 84
P-3 16.3-16.7 4.97-5.09 

100 9 84_

P-4 20.0-20.7 6.10-6.31 1 I 1 1
P-5 26.0-26.6 7.92-8.11 _ ' '_I
P-6 30.0-30.7 9.14-9.36 _ 100 80 55
P-6 30.7-31.3 9.36-9.54 

100 30 55

P-6A 31.3-31.9 9.54-9.72 I __I

P-6B 31.3-31.9 9.54-9.72 " I I I 1
P-7 40.0-40.7 12.19-12.41 _ _ , I I I I
P-7 41.2-41.4 12.56-12.62
P-8 50.0-50.7 15.24-15.45 I l l i

P-9 60.0-60.7 18.29-18.50 "l 4

P-IO 70.0-70.7 21.34-21.55 ___-
P-10 71.8-72.4 21.88-22.07 - -

P-!I 80.0-80.7 24.38-24.60 ___

P-12 90.0-90.7 27.43-27.65
P-13 100.0-100.7 30.48-30.69 - - - 00 74 46
P-14 150.0-150.7 45.7-45.93 - - -

P-15 200.0-200.7 60.96-61.16 ! D |

P-16 250.0-251.1 76.47-76.54 .- '-'
P-.7 280.0-280.7 85.34-85.56 _ _ ,
P-18 320.0-322.3 97.54-98.24 _'I

P-19 360.0-360.7 109.73-109.94 100 97
P-20 400.0-400.7 121.92-122.13 1 .... - - -

_____P-21 450.*0-450.7 R37.16-137.31__10 99 9 3 8 87

- - i- -i -

NOTES:
(a) Sample types (c) USCS - Unified Soil Classification System

SS - Standard split spoon
P - Pitcher (d) Indicates that test has been performed
0 - Fugro Drive and results are included in this report

Bb - Bulk

(b) NP - Not Plastic
14 MR to
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IN-SITU COMPACTED

ARD SIEVE NO. DRY UNIT N ST MAXIMPACTED-SIZE ) LIMITS (b) USCS = = AIMM
SILT OR CLAY (c) WEIGHT !2 DRY DENSITY 6 3 - -

(c zR -D EIT Ca
40 100 200 .005 .001 LL PL PI (p )cf) (kg/;3) c

|- sM 83.3 1334 17.1 45.2 1.02 1

69 39 28 _ SM 97.2 1557 10.9 40.1 0.73 1
69 56 41 SM 83.9 1344 15.6 41.8 1.01
85 74 66 ML 84.7 1357 20.9 57.0 0.99 _ _ _

_ ML 78.7 1261 25.5 60.4 1.14 I
31 29 3 ML 94.6 1515 18.7 64.7 0.78 1

87 49 23 SM 90.8 1454 8.6 27.1 0.86 _

NP SM 82.1 1315 10.2 26.2 1.05 1
I ML 70.8 1134 38.1 74.6 1.38

43 31- 11 ML
87 68 50 17 7 39 31 8 ML 70.2 1124 27.7 53.4 1.40
58 32 21 NP SM 103.9 1664 14.2 61.7 0.62

97 93 90 33 15 55 29 26 CH _ 102.5 1642 21.5
_ _70 33 37 CH 84.8 1358 28.3 77.4 0.99 _

CH 92.0 1474 29.4 95.5 0.83 _

96 84 74 22 10 58 30 28 CH 87.1 1395 22.4 64.7 0.93 ___

.... MH 69.7 1116 30.5 58.1 1.42 _

_ 31 26 5 ML 88.3 1414 17.5 52.0 0.91 _

_ SM 88.1 '411 21.4 63.3 0.91 1

80 55 44 11. 5 56 45 11 SM I
__ SM 70.5 1129 29.3 56,9 1.39
__ SM 81.4 1304 22.3 56.3 1.07

1 8 SM 78.1 1251 22.5 57..5R1.1 It
- 28 27 1 ML 94.1 1507 10.6 36.2 0.79

__1ML 3.6 1
___ ML 71.6 1147 30.3 60.5 1.35

_ _NP ML 64.5 1033 37.6 63.0 1.61
__ ML 60.4 968 37.9 _56.2 1.79 _

1 ML 74.7 1197 36.4 78.3 1.26 ! •

I ML 86.1 1379 18.8 53.1 0.96 i

I ML 81.2 1301 20.7 52.0 1.071
74 46 21 3 2 * 49 37 12 S14 82.4 1320 10.8 27.9 1.04-

____ 46 35 11 ML 63.9 1024 32.6 53.8 1.641
! _iML 72,9 1168 39.5 81.3 1.311

• i i I ML 88.1 1411 32.1 95.0 0.911

! 1 27 23 4 ML 93.2 1493 28.3 94.6 0.811
I I ML 83.6 1339 29.9 79.5 1.02

100 97 94 30 9 ML 90.4 1448 30.4 95.0 0.86 !
I I_ ML 95.9 1536 24.7 88.1 0.76 1 I _

88 87 84 28 33 24 9 ML 93.8 1503 288 97.7 0.80- -1

Im

MX SITI
DEPARTMENT

--- ' IMII



IN-SITU - -COMPACTED _

uss DRYDUNIT ~iMAXIMUM m S.-e C-
(C) WEIGHT Z DRY D %R a

(c- -caM)I. -" a U 0.-o C.. = , - ,..,-g( p f k / 3 ) , m " C. ( pmf (D3 1. . , ,,3 c m

SM 83.3 1334 17.1 45.2 1.02
sM 97.2 1557 10.9 40.1 0.73i
.SM 83.9 1344 15.6 41.8 1.01

L 84.7 1357 20.9 57.0 0.99
ML 78.7 1251 25.5 60.4 1.14 1 1
ML 94.6 1515 18.7 64.7 0.78
SM 90.8 1454 8.6 27.1 0.86
SM 82.1 1315 10.2 26.2 1.05
ML 70.8 1134 38.1 "74.6 1.38
ML I_ _ __

ML 70.2 1124 27.7 53.4 1.40
SM 03.9 1664 14.2 61.7 0.62

CH 1 102.5 1642 21.5 -
C3 84.8 1358 28.3 77.4 0.99
CH 92.0 1474 29.4 95.5 0.83 1
CH 87.1 1395 22.4 64.7 0.93 _

HH 69.7 1116 30.5 58.1 .42
ML 88.3 1414 17.5 52.0 0.91
sM 88.1 4.11 21.4 63.3 0.91

SM 70.5 1129 29.3 56,9 1.39 1
SM 81.4 1304 22.3 56.3 1.07 _ ____

SM 78.1 1251 22.5 57..5 1.16 -

ML 94.1 1507 10.6 36.2 0.79
ML 3.6
ML 71.6 1147 30.3 60.5 1.35
ML 64.5 1033 37.6 63.0 1.61
ML 1 60.4 968 37.9 56.2 1,.79
M - 74.7 1197 36.4 78.3 1.26 *
ML 86.1 1379 18.8 53.1 0.96
ML 81.2 13011 20.7 52.011.07_________
W* 82.4 1320 10.8 27.911.04 ___ __

M4L 63.9 1024 -1.6 53.8 1.64-
ML 72.9 1168 39.5 81.3 1.31
HL 88.1 1411 32.1 95.0 0.91
I.L 93.2 1493 28.3 94.6 0.81
ML 83.6" 1339 29.9 79.5 1.02
HL 190.4 1448 30.4 95.010.86
H 1 95.9 1536 24.7 88.1 0.76
kL 1 93.8 1503 28.8 97.7 1L80

SlARY OF LABRATORY TEST RESULTS

DRY LAM VALLEY, iEVASA

MK SITING INVESTIGATION AL

DEPARTMENT OF THE AIR FORCE - 1"0

--- ON NAMmmi



2.44-3.20 __

4.27-4.88 __

5.18-5.49 __

0.00-0.46 __

0.91-1.52 __

2. 44-2. 90

0.00-0.46 __

0.46-0.91 __

3.05-3.51
4.27-4.88 _ __

5. 18-5. 49 __ ____

0. 00-3.0
0. 91-1. 52 __

2. 13-2. 74 __

3 .66-4. 27 __

5. 18-5. 49 __

0. 00-0. 30
0. 91-1.52 _ __

2. 74-3. 35_____
4. 27-4.5



IN-SITU COMPACTED

iRD SIEVE 0O. PATCE AT1BR DRY UNIT ac-I-- IAXI~uII La .

SIZE (m LIMITS (b) USCS ~DYDNIY 
-SILT OR CLAY (c) WEIGHT , _ D _.

40 100 200 .005 .01 LL PL P (pcf) (I/
3

) (pcf) (kg/o
3 ) * i 4

SM 5.1

SO 28 20 4 2 NP SM 5.9 2.60
7 4 2 SP 3.0

22 122 10- 5 2 29 23 6 SW-SM 4.9 __2.63

2 7 NP sM 6.0
66 31 16 5 2 SM 4.2 2.67
46 2t 14 SM 4.1
49 22 10 2 1 SP-SM 3.6
6 2 1 GP 3.1
50 22 11 SP-SM 3.9

77 30 23 7 ML 8.8
1133 32 1 ML 10.3

44 7 3 1 - Sp 2.3

___6.3
63 35 27 9 2 26 17 8 SC 5.3

28 11 7 sP-sM 4.5 122.8 1967 11.2
45 22 16 5 2 sM 4.9 2.66

_ SM 5.2

__SW-SM 4.6
sW-SM 3.3

20 10 8 2 1 sw-sM 6.3 2.64
sw-,M 6.5 _

NP SW-SM 6.3 1

83 57 41 12 2 SM 8.5 109.1 1748 16.5
39 36 33 3 SM 4.4

I ML 5.4
62 31 19 4 1 1 SM 11.6 2.66 _

__SM 8.4

- 43 19 10 9 Sc 9.3 124.0 1986 10.5
SM 3.6

46 18 13 5 2 SM 3.6 2.61 | •SM ____3,5 ______ ____

31 8 5 sP 1.9 ____

43 13W0 22 - - SM 4.8 1 _ _

-48 1a6 126 14 12 4 3-3 2.66 _
SM 3.6 -



IN-SITU -COMPACTED5
.._..m ..c0. -c -

) SC DRY UNIT .- - MAXINUM -,. a
(c) WEIT , DRY DENSITY - _

Me. . I-- .- c - C.
Pt (pci) (k/*3) m (pc) (kg/0

3 ) Cb W 51

SM 5.1

sM 5.9 2.60
SP 3.0

6 sw-sM 4.9 ._2.63

P s 6.0
SM 4.2 2.67
SM 4.1

sP-SM 3.6
GP 3.1

s P-SM s __3.9

7 ML 8.8 *
I ML 10.3 *

SP 2.3

_6.3

8 sc 5.3
I SP-SM 1 4.5 122.8 1967 11.2

SM 4.9 2.66
SM 5.2I I I

[sw-sM !_ 4.6
__ 8-34____ 3.3______

sw-sM I_ 6.3 2.64
lsW-sm 6.5

NIP SW-SM " 6.3

SM 8.5 109.1 1748 16.5
I| 3 SM 4.4

HL __,i 5.4
SM 1.6 2.66
SM s __i _8.4

9 sc 9.3 124.0 1986 10.5

am 3.6 2.61F I s, !3-05
SI __ 1.9 ____ __

* - 11 4.8- _-

_ 33 1 _ 2.66
1 I ! 3 .6 - -

WSMAtY OF LABORATORY TEST RESULTS
DRY LAKE VALLEY, KEVAi

UK SITING INVESTIGATION TrSLf

DEPARTMENT OF THE AIR FORCE - NO SW0 -
i is of it

AFV-Ol



0.5-2.0 0.15-0.61 100

0.5-2.0 0.15-0.61

0.5-2.0 0.15-0.61

0.5-2.0 0.15-0.61

0.5-2.0 0.15-0.61 1

0.5-2.0 0.15-0.61

0.5-2.0 0.15-0.61 -Ioo

0.5-2.0 0.15-0.61

0.5-2.0 0.15-0.61

0.5-2.0 0.15-0.61

0.5-2.0 0.15-0.61

0.5-2.0 0.15-0.61 -00 88

0.5-2.0 0.15-0.61 100 92

0.F-2.0 0.15-0.61

0.5-2.0 0.15-0.61

0.5-2.0 0.15-0.61 -00



32 16 16 CL_ __ _

GP-GM __

SM ___ _ _

67 30 37 CH -

___ ~~SM _____ _

SM __

SM ___ _ _

SM ___ _ _

GM ___ _ _

SM___

_ NP I~f ML

Sc._____

SM



108.0 1730 19.8

101.3 1623 22.0

118.0 1890 12.0



PERCENT FINER BY WEIGHT

SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SI

0=4 _ BLDR& COBBLES GRAVEL SAND
Sz z FEET METERS 24" 12" 6" 3" -1 V 3/4- 3" 4 0 40,

DL-P-19 B-1 0.5-2.0 015-0.61 1___00_

DL-P-21 b-1 0.5-2.0 0.15-0.61 100 95 91 83 74 57 |

DL-P-22 b-i 2.5-3.5 0.76-1.07 100 92 87 76 61 33

DL-P-24 b-i 0.5-2.0 0.15-0.61 100 94 87 76 55 17 _

DL-P-25 b-1 0.5-2.0 0.15-0.61 _100

[ DL-P-28 b-1 0.75-2.0 0.23-0.61 100 98 87 66 31

DL-CS-2 b-i 0.5-2.0 0.15-0.61 100 99 94 89 71

DL-CS-14 B-i 0.5-2.0 0.15-0.61 100 99 96 72 -

DL-CS-15 b-i 0.5-2.0 0.15-0.61 100 98 98 95 76 _

DL-CS-18 b-i 0.5-2.0 0.15-0.61 100 98 95 86 79 65 _

DL-CS-21 b-i 0.5-2.0 0.15-0.61 200 99 95 91 77

DL-CS-22 B-i 0.5-2.0 0.15-0.61 100 88 81 75 68 46

DL-CS-27 b-i 0.5-2.0 0.15-0.61 100 98 96 80

DL-CS-29 b-I 0.5-2.0 0.15-0.61 200 72 60 47 39 31

DL-CS-37 b-1 0.5-2.0 0.15-0.61 1 100 95 67 45 33 25

DL-CS-38 b-i 0.5-2.0 0.15-0.61 •100 94 90 86 1 79

DL-CS-411 b-I 0.5-2.0 0.15-0.61 100 97 i

DL-CS-46 b-i 0.5-2.0 0.15-0.61 100 95 91 84 67-

DL-CS-53 b-i 0.5-2.0 0.15-0.61 -00 99 -

DL-CS-66 b-i 0.5-2.0 0.15-0.61 100 99 95 -

DL-CS-70 b-i 0.5-2.0 0.15-0.61 100 92 78 64 54 36

IDL-CS-84 b-i 0.5-2.0 0.15-0.61 100 ,1 82 7567

NOTES:
(a) Sample types (c) USCS - Unified Soil Classification System

SS - Standard split spoon
P - Pitcher (d) Indicates that test has been performed
0 - Fugro Drive and results are included in this report

BSb - Bulk

M 9(b) NP - Not Plastic



A CREIN-SITU COMPACTED r-

D SIEVE NO. PARTICE ATTERBERG DRY UNIT I- MAXIMUM-SIZE(.) LIMITS (b) USCS

SILT OR CLAY (c) WEIGHT _ - DRY DENSITY %f .,, "-m

140 10 200 .005 .001 LL PL PI (pcf) (k/a 3) (.pcf) (kg/U 3 )

0 99 98 49 36 62 22 40 CH 96.5 1546 ;26.0

7 38 29 SM _

S 16 11 _ sw-sm

17 7 5S sw-sm

00 99 98 65 31 34 CH _

:31 10 6 1 SP-SM

'71 38 28 21 15 6 SM-SC I__

't2 39 31 32 17 15 SC 1 121.0 1938 12.0 _

76 33 20 NP SM 2.60

65 50 37 NP sm

77 52 42 sc

46 25 20 SM

ol 66 59 35 26 9 ML

3-1 21 15 1 1 GM

45 18 14 GM

79 57 38 - -NP SM

80 62 27 17 10 CL

47 43 34 1s M _

99 99 97 25 18 74 40 34 141

95 86 76 24 16 8 CL

1 6 I18 12 sm

- 27 22 SM

Sl.n

' mx siti
OEPARTMENT OF]



IN-S ITU COMPACTED

C ucs DRY UNIT .- MAXIMUM cc

.40 CH 96.5 1546 ;26.

SM

sw-sm

SW-SM

34 CH

! sp-sm

6 SM-SC

15 Sc 121.0 1938 12.0

NP SM 2.60 *

NP SM

(I s¢

S sm

9 
__

GM ______

GM

MP SM___ _____

10 CL __-__

241MH _ ___

8 CL ___ __ _____
J sm

SUARY OF LABORATORY TEST RESULTS

DRY LAKE VALLEY, NEVAiDA

MX SITING INVESTIGATION 1ILI

DEPARTMENT OF THE AIR FORCE - No IX-7-11 2 St

AFV,41
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BORING SAMPLE SAMPLE INTERVAL SOIL NORMAL STRESS MAXIIMU

___________ ___________SHEAR STRENGTH

No. NO. FEET METERS TYPE SaN N/2  ht kEN,2- - --
DL44 P-14 90.0-90.6 27.43-27.61 SB 94 431 6.35 306

OL-8-13 P-1O 80.0-80.7 24.38-24.60 SW-SM 8.5 407 5.68 273

P-11 225.0-225.7 68.58-68.79 SP-SC 12.0 575 8.18 393

OL-8-18 P4., 30.0-30.7 9.14-9.36 SM 3.0 T44 3.68 177

DIRECT SHEAR TEST RESULTS

DRY LAKIE VALLEY, NEVADA

MI SITING INVESTIGATIONtac

DEPARTMENT OF THE AIm FORCE - n U 7-
ONOR NATIONAL. Inc.

14 MAN 80
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COMPRESSIVE STRESS (ksf)

0.25 0.3 0.5 1 2 3 4 5 6 7 8 010 11 32

> ------

.3 5

S6
a-

L 20 40 so so too 200 300 460 56100 50 0To

COMPRESSI VE STRESS (kN/m 2)

INITIAL 'INITIAL INITIAL INITIAL
SYBLBORING SAMiPLE SAMPLE INTERVAL SOIL DRY DENSITY IMOISTURE VOID DEGREE OF

• YBL NO. NO. , TYPE _, CONTENT RATIO SATURATION
FEET METERS !

0 OL-B-5 P-5 25.0-25.7 7 062-7.83 ._.00, 5 41.4 1.31 85 3

0C AT FPRLI SOTRSTU CONSOLIDATION TEST RESULTS
S AFTER ADDITION OF WATER DRY LAKE VALLEYNNEVADA

NO. - NREO N Nl SITING INVESTIGATION fivIN

T EEPARTMEN OF THE AIR FORCE - O-

o AFL OSRCNSOL ATIONTS L, RENSUL

DEATEN FTH I 1O4C PA 80 F-0' ..... It........... ED, NTIONA,,.o2
1MAR0AVO
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COMPRESSIVE STRESS (ksf)
0.250.3 0.5 1 2 3 4 5 0 7 0 910 11 32

4 14

S0

a. 10

$ 12

a 1

"1 =
is

I-

;O 40 iO O0 l00 200 3o0 40 Oile lo 1500
COMPRESSIVE STRESS (kN/m 2 )

BOIGINITIAL Illl ifL INITIAL INITIAL
SYBLBRN SAMIPLE SAMIPLE INTERVAL SOIL DRY DENSITY HISTIM 1illi DEGREE OFi TDL NO. NO.. TYPE CONTENT RATIO SATURATION

"FEET METERS pal ,/m3 (s) I(s)
.- 0 -OL--8 P-9 30.1-30.8 9.17-9.39 CL 2.5 1322 27.5 1.04 71.4

0-  AT FIL MOSTR CONSLIDTIO To,,,c~oto'~ 'EST RESULTS
i • AFTERl ADDITION OF' WATRA, DRY LAKE VALLEY, NEVADiq

, C O , M P R E S S I O N M I I G I V S I A I Nv I W l
; "DEPARTMdENT OF THE AIR FORCE -911O I'n-7-2

i • |' I-'ife-nO NATIONAL. INq t

14MA 0 4 0
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COMPRESSIVE STRESS (ksf)

0.250.3 0.5 1 2 3 4 5 3 78 01 Is 32
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. . ... • ........ ......
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4 w

o- -,,,
J6

a"
.1 -

i -J

II

S20 40 5O so 100 200 300 400 500 1000 1500

COMIPRESSIVE STRESS (kN/M 2 )

INITIAL INITIAL INITIAL INITIAL

SYM1BOL BONING SAMPLE SWL NEVLSOIL DRY BENSITY IOISTUR VOID DEGREE OF
NO. NO. TYPE CONTENT RATIO SATURATION

FEET MIETERS p kg/3 (s) )
0 OoL-0-18 P-5 25-.0-25.7 7.62-7.83 SM 94.6 1515 13.4 0.78 46.4

*I a

O AT FIELD MOISTURE CONSOLIDATION TEST RESULTS
0 AFTER ADDITION OF WATER DRY LAKE VALLEY, NEVADA

• ' ! .m e . COMPRESS ION 'ISO SITING INVESTIGATION

REIONODPARTMlENT OF THE AIR FORCE -IC -U-7-3

L1 MA 50O T O

kij i ,.,,o -J
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STANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

100 ~ 3/4" 3/8" 4 10 20 40 80 100 200 _________

100 -t-

-I '- I - * - * * --- I- - -

80-

44--

0-

50.0 10.0 5.0 1.0 0.5 01 .0,5 d 05.

GRAIN SIZE IN MILLIMETER

COMPOSITE ACTIVITY SAMPLE INTERVAL SOIL
SYBL NUMBER NUMBER FEET METERS TYPE

- - DL-T-3 .J.0i.1. 0.00-0.5
- A D-T-3 3.0-5.0 0.91 - 1.52 M

OL-T-8 j0j0 1 .003
-- B L-T-7 8.0-1. 2.44-30 SM

DL-T-8 17~i.0 -18. 1.18- 5.49 S
C DL-T-6 BLEND S

.2T- 7. -9. SN3 2.

GRAIN SIZE CURVES, CBR TESTS
DRY LAKE VALLEY, NEVADA

MX SITING INVESTIGATIONIFIGt
DEPARTMENT OF II4E AIR FORCE - SAMSO 2 --

14 MAR 6 001



RAVEL SANDT

STANDARD SIEVE OPEN ING~ US STANDARD SIEVE NUMBER HYDROMETER

to 1%" 3/4" 3/6" 4 10 20 40 90 100 200 _________

CD -

Lu

LL.

0-

z~~~~~~ -.. .,.. - -_

20-

50.0 10.0 5.0 1.0 0.5 0.1 .0501 .65.6

GRAIN SIZE IN MILLIMETER

SYOMPOAMPLE TRENCH SAMPLE INTERVAL SOIL

NUMBER NUMBER FEET METERS TYPE

- E 01-1-9 SM

- - F DL-T- 151 0.-. 0.15-0.6 CL
________ ~BLEND _______

-- G 01-T-16 05-0.61 SM
- - H DL-CS-14 0.-2.- 01-- 1

GRAIN SIZE CURVES. CBR TESTS
DRY LAKE VALLEY.NEVADA

MX SITING INVESTIGATION j FIGURI

DEPARTMENT OF THE AIR FORCE - NO 117-
101 2 OF 3

______________________ NATIO AL. INC-.
IL 14MANR80 AV1
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I GRAVEL SAND SIL _ _ _ _ _ __Y

COARSE I F IRE COSILT OMECLAY

STANDARD SIEVE OPENING' US STANDARD SIEVE NUMBER HYDROMETER

10 1%k" 3/4" 3/8* 10 20 40 80 100 2 100 ;_____1__1_1__ 1

IL..

so- 1 z .. __ ~ -r-

7 0 .01. . . . . 0 0 05.0

- - J4LPI - ~ .O

30-

GRAIN SIZE CURES CBRLITESTS

COMPSITINGTINCHESTIPLEIOTERVAL SOI

NUBRF E RME OTHE ARFRCS U
I~ ~~ ~~ OL- 1 0.5031 C

GRAN TIZ CUVS B ET

14 MR 60AFV-12
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CALIFORNIA BEARING RATIO (COR) TEST RESULTS

DRY LAKE VALLEY, NEVADA

MX SITING INVESTIGATION 1 TABLE
DEPARTMENT OF THE AIR FORCE - ONO 11-7-6

-- 1 2 Of 3 _
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14 MAR 80 AFV-13
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* I loc-
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IMl
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IL2

020 40 60 90 ]00

CIR (%)

STULCOMPOSITESOL

NUMBER TYPE

0 A IL
o U __ SI

A C SI
0 so

CALIFORNIA BEARING RATIO
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DRY LAKE VALLEY, NEVADA
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100-

t 95-

ca

C3

0 20 40 60 so 100

CBR M%

CONPOS ITE
SYMBOL SAMPLE SOIL

NUMBER TYPE
0 E SM

* 0 F- CL

V H Sc

CALIFORNIA BEARING RATIO (CBR) CURVES
DYLAKE VALLEY, NEVADA

MI SITING INVESTIGATION

O EPARTMENT OF THE AIR FORCE - NiO I--
2 Of 3

______~~~~ __ __ _ __ __ _ __ - NATIONAL, Inc,
14 OAR 80 AFV-14
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8.0 EXPLANATION OF CONE PENETROMETER TEST RESULTS

The results of all cone penetrometer tests are presented in this

section. Explanations of the test results are as follows:

A. Depth - Corresponds to depth below ground surface.

B. Friction Resistance - The resistance to penetration devel-

oped by the friction sleeve, equal to the vertical force

applied to the sleeve divided by its surface area. This

resistance is the sum of friction and adhesion.

C. Cone Resistance - The resistance to penetration developed by

the cone, equal to the vertical force applied to the cone

divided by its horizontally prc3jected area.

D. Friction Ratio - The ratio of friction resistance to cone

resistance.

E. Designation - Each cone penetrometer test is identified by a

number: for example C-1.

C - abbreviation for the CPT
1 - number of the test

F. Surface Elevation - Indicated elevations on the drawings are

estimated from topographic maps of the study area and are

accurate within one-half the contour interval.

G. Surficial Geologic Unit - Indicates the surficial geologic

unit in which the test was located.

H. Soil Column - A graphical presentation of the soil type

versus depth at each cone penetrometer test location. The

Unified Soil Classification Symbol for each different soil

type is listed immediately to the left of the soil column.

Immediately below the soil column, the activity number for
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the corresponding boring, trench, test pit, or surficial

soil sample at each CPT location is given.
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DOWNHOLE SEISMIC VELOCITY DATA
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9.0 EXPLANATION OF DOWNHOLE SEISMIC VELOCITY GRAPHS

The corrected (see Appendix A4.2.0 in Volume I) travel times for

the compressional and shear waves are plotted on the same

coordinate system. The X-axis represents travel time in milli-

seconds and the y-axis represents depth. Compressional wave

travel times are plotted as triangles and shear wave travel

times are shown as circles.

The velocity profile is interpr r.ed by fitting straight lines

through groups of points. l 1 ine segment shown is labeled

with a letter. The velociLw . culated from the slopes of the

line segments are tabu]atc . the upper right hand corner of

the graph.

A simiplified log of the borings is shown to the right of the

time versus depth graph.
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EXPLANAT ION

............- " D-- SUITABLE AREA FOR HORIZONTAL SHELTER BASED ON RECONNAISSANCE STUDIESF 1 iFY 79. LOCALLY MODIFIED BY PRELIMINARY RESULTS OF FY 79 - FY 80
VERIFICATION AND PRE-VERIFICATION STUDIES

D SUITABLE AREA FOR HORIZONTAL SHELTER BASED ON VERIFICATION STUDIES
FY 79 AND DATA GAP 'STUDIES FY 79 AND FY 80. INCLUDES DRY LAKE AND
RALSTON VALLEYS, WHICH WERE INVESTIGATED INITIALLY IN 1977

POTENTIALLY SUITABLE AREA TO BE INVESTIGATED BASED ON REGIONAL

-"ISCREENING STUDIES AND LIMITED GEOLOGIC RECONNAISSANCE. BOUNDARIES
L_ .J ARE LOCALLY MODIFIED BY MORE DETAILED LITERATURE-BASED REVIEW OF

GROUND WATER DATA AND TERRAIN CONDITIONS.

D SUITABLE AREA FOR HORIZONTAL SHELTER BASED ON SCREENING STUDIES
LOCALLY MODIFIED BY GEOLOGIC RECONNAISSANCE AND AIR PHOTO REVIEW
OF TERRAIN CONDITIONS.

NOTES: 1. Verification studies are planned for these areas to refine
suitable area boundaries.

2. Includes Dry Lake and Ralston Valleys which were investigated in 1977.

3. The boundaries of "Potential Suitable Area To Be Investigated"
are based on Screening studies and geologic reconnaissance.
These boundaries are likely to change when more thorough
field studies are performed.
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