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FOREWORD

This report was prepared for the Department of the Air Force,
Space and Missile Systems Organization (SAMSO), in compliance
with Contract No. F04704-78-C-0027, CDRL Item 005A2. It
presents geological, geophysical, and geotechnical data and
evaluates the suitability of portions of Nevada and Utah for
siting the MX Land Mobile Advanced ICBM System.

This report is the first of several Verification reports which
will be prepared. The objectives are to verify sufficient
suitable area for deployment of the MX System and to provide
preliminary physical and engineering characteristics of the
soils. The Verification Studies are the final phase of a
site-selection process which was begun in 1977. Previous
studies have been termed Screening, Characterization, and
Ranking. In preparing this report, it has been assumed that
the reader is familiar with these previous studies.

Results of the FY 79 Verification studies are contained in 11
volumes as follows:

Geotechnical Results

Volume 1A - Sections 1.0, 2.0, and 3.0 contain Introduc-
tion, Results and Conclusions, and Recommendations for
Future Studies. Sections 4.0 through 6.0 contain summary
geotechnical data for Whirlwind, Snake East, and Hamlin
CDP's.

Volume lB - Sections 7.0 through 10.0 contain summary
geotechnical data for White River North, Garden-Coal,
Reveille-Railroad and Big Smoky CDP's.

Geotechnical Data Volumes

Volume II - Whirlwind CDP
Volume III - Snake East CDP
Volume IV - Hamlin CDP
Volume V - White River North CDP
Volume VI - Garden-Coal CDP

* Volume VII - Reveille-Railroad CDP
Volume VIII - Big Smoky CDP
Volume IX - Dry Lake CDP
Volume X - Ralston CDP

* This volume is presented herein.
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EXPLANATIONS OF GEOLOGIC STATION DATA

Geologic stations were established at selected locations

throughout the CDP at which detailed descriptions of surficial

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

geologic stations are shown in Drawing 1, Activity Location

Map. All data taken on surficial basin-fill units at these

stations are listed in Table 1-1 and an explanation of the

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

rock descriptions were made, only geologic unit designations

are listed. A general explanation of all geologic unit symbols

used in Verification Studies is included at the end of this

section.

Column Heading
Table 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.

I4PS MN Average maximum particle size in millimeters.

Grain Size Estimated particle size distribution using the
(%B, %C, %G, Unified Soil Classification System. Percent-
%S, %F) rges 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-C, ification System.
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Munsell Color Soil color based on Munsell Soil Color Chart.

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

* Physical
Properties Data listed in columns 6 through 15 address

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
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)

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

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

Fine grained: l)Soft, 2) Firm, 3) Stiff,
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,
Development) 4) Stage IV, 5) None

'C



FN-TR-27-VII
1-3

Drainage

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

Slope 1%) Average slope of ground surface (in percent
grade)

Sample Number of samples taken

!
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GENERALIZED GEOLOGIC UNITS

Explanation

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 in
modern, active playas (A4) or in either inactive playas or
older lake beds and abandoned shorelines associated with
extinct lakes (A4o).

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 (ASy), intermediate (A5i), and older (A5o) alluvial
fans are differentiated by surface soil development,
terrain conditions, and present depositional/erosional
environment.

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

indicate the predominant grain size and range of soil types

according to the Unified Soil Classification System:

f - fine-grained (14L, CL, MH, CH)

s - sands (SP, SW, SM, SC)

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

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

Ac.
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ROCK UNITS

I Igneous (undifferentiated). Rocks formed by solidification
of a molten or partially molten mass.

II Intrusive - Plutonic rocks formed by solidification of
molten material beneath 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).

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

S5 Coarse Clastic Rocks - Composed of gravel sized or
larger clasts (e.g., conglomerate, breccia).

M Metamorphic (undifferentiated) - Rocks formed through
recrystallization in the solid state of preexisting rocks
by heat and pressure (e.g., gneiss, schist, hornfels,
metaquartzite).

T N L

ERUNL.1m



1; 14-b7-v 1I

STTO G2 12 *lk tr1 . C6 .-- f 7 7204.36MP'? ' A11 rI L

6 5 0 2 £ 0 ' 22 2 T 2 2 0 22 7 3 ' £ .2 0 1 0 1 .. t 1 2 3 , 1 1 1 1 . 1
ALARM2£ Alai It0 05 0 . %0 600 s 2C V.C1 3200 / _L0 L 2 3 1 C 2 £ .

%&%$W2 £32 003. ST CZ 20 06.2 230 3 *. 3 3 ! 2; '1 2 2 03 2 A.' c3 2

14602£ A0 2 2 oi- cc IV 27' 'p. [320/ 2 1! 7 "J 3 7 1

600673 £30 CST do if 22 033S 2 3'A le.273o£ 2 £ 1 . 02 2

46053£ £1 0 AST £3A £0 032 I 2; on -1-7 7 32 A 3 2 2 7 2 2 2 .
006 S3 ASI 6 I£ AC ? 23 Via e33 3.33 2.7 /2 2 2 3 £ 5 £ 2 2 2£ 5

0076032 /I7 I7 0£ A3 I2 23 2 ' 2.770 2 r£I 2 2 2£ £ . 26756250~~~~~~ ~ ~ 67 0 53 323232 307/ 2' 2 A I . 2 ,3 3

60067 £371 20. S0 2£ 03 A7 I2 7 2.2*/3 . 1

e0030 go0 33 30 I00 0£?10 22; TO 27/0 2 2 32 2 ££ 3 .
507574 ' 00 GO 00£ T 3 3't s- 237/ A2 I 2Ile 23 2 2 3 .

No0600 633 ISO to0C 20 461 F7 S 32 A0 13.7 3 2 2 2 3 2 2 0 A . i 3 2'
%**0s0o£e 063 3; 3, 23 033 1 2 AT to.'7W 2 32 3 2 1 A 3. 4- * 12 .
6666230. a!, 0ot £0 30 30 030 023f 1" t22 / 322 A I 0 1 2 2 1

,0. i0 000 62£ 006 1330003 30.2 573 431 22 2 , 3 0 ., 2
0006302 Ai Ito 0 t3 &I is, £3 20 , 23!23 7/ 2 2 2 2 3 A 2 .3

6601£: I 6 30 60 0 CO 6 02 C01 3 2 0 772 5'7 ; / 2 2 1 2 23 1 1 .2

6706227 62'2 T 3 6 3£ 0 C 1 0 6 0 / 2 3 1 2 3A . 3
"6626 0 6 23 06 00 53 096 0£ . 3 1' 7/ :22 2 2 3 2 -0 . £ 2IcI
0060C 12

6006662 0£ 660 0010 1 02 626/ 23 2 2 7 2

-5123 13 0320 0 3 233 203 37! S' a30 32 .1, 20 2 2 3 3

30024 0£ 2056 3 3 4323 2.3 C7..107 32 2 2 A£ 2 3 A . 3

0 ?a67 03£ 23 27 33 0323733 2.7 2 3 3 4Z I .; CO0 -~ I
3066360* at£ W2 00 IF 32 !7 IT3 t. It37 0 0 2 A 2 2 1 2 3 CA.. .

64066 20

6466207. 02 1 0003 0. 20£73 l63 37.33 10.01723 2, 2 2 2 2 1

0",660 s17 £3 36 00 IV 2I3 3 0 63307 32 32 2 2 £ . 2 .2 a0 22 2

3 606 £210 0 £2 .23 " 433 " 32£ N22.30*£ 2 A 2 3 3 c 23
606002 .4 s@t C3200303 12330' IC002/ 2 2A22 S 3 2. 02 3
"out20 ASO 23 It at of I6 20 7.20I 1 43 ! 22 7 1 7 3 1 A 3 30 3

0400 0 £00 02262£23--3 to.37I,:,:22a 2 2 2 2 1 7 A on c~23 2
004623 032 220 00. !.I 22 1. 243 '23 2 73 03 2 2 3 3 A 2 5 322
" 13040 As, 6:9 o4 '0 312 203 2z2 -.4 07. 1,0/ 2 a 2 2 1 2 37 3 . 3

$116101 07 g00 to0 2£ £0 02 S. 37 3.77/2 2 £2 3 2 3t .2 22

All"2 0274 00N 33 30 £332 2 32. 2 232 2 2 z a i . . 3 I
-40 -c 03' 03 00 062 #0 20* 3.73133 23. 2t- 2 £ p .2r 3£ i

o.0621 20 $oo o 192I
'as20 £30 I7 002 263320 0l3003 21 .2 223 2 .123 2

3004277~~ ~ £3 00 00 3£0 2 3 2.73 .32 1 1 3 3 3 C22 3

004221 0 2 0S 2 00o a3 10 00 2 I3.0/ 22 £ 2 p IT?32 2 .3312
34024 007 02 70 1 22 V2a'..02 2 22 3 2 3 2 6 2 2 20 2

:4- 60026 1113 923 04 30 ITS ;3 21 It £3 J1621 22 7 2 3 ; I a 2 3 3 .c30 2

6: 626 A, T of00 40 IT .1 .SS342 1 2 t 223 .3 2 3 1 20702 30 420 Cv 3

GEOLOGIC STATION DATA
VERIFICATION SITE, REVEILLE-RAILROAD, NEVADA

,~1II 1 SITING INVESTIGATION TAILI

OEPARTMINT Of THE All FORCE - SAMSO 1 -1

Efiw NATIIUWA INC
2 US.?,71



FN-13-7-VI I

8086308 £'8 08 8 of 827 air I I I.-88-22/- 2 2 3 2 882 2 cc, . 1 22
11414450 828 321 88 LO 96% CIO 88 3.5* 11"8*.2 1z A ! 2 22 L I -C 2

01-:031C 851 882 z82.8 3 8 2 8.88* 1 2 2. S S .8 1* 7

M01106324 41 t :I 828 .882 1. I 5 01 t 228 1 8 * 2 12 0 2. 12 1 . . .) . . I 1.. 18

I9 6 2 : £28t 1 1 *1 1 , 6. 8c2 00 r0 88 12 ,8 ,* 3 8 . / I2 : 2 . 3 ? , . ' I 2 .8 a0

88868.A t!5v 032 0:048 88 DID -l ' - 20*/ 12 5 1 1 1 :t 2 . 1
looR632C 8" 288 at as it 87414S 0885* 8 2 2 2 2 2 032 2 2 8 :C . 0 I.'

N8;68 1 2 18 l 88 2 8 88 . , 0 2 8 3 2 C! 1 8 .7 28
"0114125 &58 20 88 088 7 238 8.8*-0 2 2 0 2 2 2 8 2 2 0 . 8

888288 81 80 82 ?83 8"1 '17 28.S 08. t'/ 12 22 3 88 8 . 8

I8862!6 158 28' 21 I88' 822s 1. 11.11-11: 821 2 1 1 2 2 2 .

W818888 1 88 of 95 o0 883& 8 02C I80*2 22 8 2 2 2 8 . 8 ..
886812A .5? 8 15 IT I 2 is 8 03 111 1-4 . 87-/ 12 2 : 2 8 p 2 Z CC I81480683 AS[ 88S Go Cl 88 835 ct! 8.3 1289 2 ?3 2 8 2 1 9 8 ' .1 0

N8061 8 82 62 88 1.8 02 88' S. 222'A I 8. 81 8210 2 1 2 C 2 8 1 .2 82 4
888682* A5 3 8? 02 s 0 02 at 1 088 Sp."' Ifa.8 */ 1. 2 . 2 81 2 .0 1 5 . 2 8 .

8846064 A58 43 Of CC T 83 l I2 I3 5 ' 8....... I 2 2 3 2 3 8 .0 00
"1858 825 I'S 08 @8 82 % 5* 251; @80 3 7 8 2 - .2 80 2

I862 887 8)8 18 820 88388 2 02 23 1 2 12 .1 2821 11 2
8101158A Oil 1308 IT C3 So29 8.' 0*.20*2 82. S.S2 2 8 1 . 2
%**a.& M 65 282 O8 CA 2 2 2 288 '18.8*/ 2 2 8, S 1, . 8
88062893 2 872 6ll o go 801 C?2 31. @ 7 2 83 8 3 2 3 3 2 02 S 3 8.2 8

.: * ' 11, 3!,* 22? 88 15 111 02 , 1182 1,055 * 823 2 8 2 8 2* 882 282

"14666* 858 882 or 88 I- 083 782 'c.2 88.4 82*2 2 at2 2 2 0 2 8
88 .8 41288 As I I8 828 CO 88 22 6 888 I3 8" 128 2 3 2 2 8 1 2 0 2 5 '56881 8 22 08 s 88 t0 285 S28 81.5 08."512 82 4 2 8 . 8

A*82 58 1880 C 2 e 0 680 C48 CL 86.388/6 12 2 2 1 1 12 I 2

889#68 As, 89 882188527 9 8.8588 2 1 3 2 2 2 S CC 20

2 07£ 88 888 88 2 8 ' 8 .75/ 12 2 2 8 1 ' 2 1 8 82 8
5806&68 852 C35 00 to 83 208 201 58 .0"82 82 88 3 3 1 8 02 2

4404.94 as, @so so 00 88 sit ca. S. 18.85052* 12 S8 2 8 2 2 .8 080 Lt

I 2528 I'll, ? . - ?o59 70, .- F .28*280 08 20827r5 1CLI% %-P

GEOLOIIC STATION DATA
VERIFICATION SITE, REVEILLE-RAILROAD, NEVADA

~ '~..,..III SITING INVESTIGATION tit
c oOEPARTUENT Of THE AIR FORCE - SAUSO 11

2JNA -TIONAL MZ



*
tt'~'j~.~,< 't;~ S $~ ~c~4 $

-. ~t$~'"
4 ~ 3

' IiJrr. ~M$~S.),

~u-~t '.-' - ->

~N~'

~

S 9

- -Y
-- 4

~ -r -.

SI

4.

a - .4.

RCflOW 3.4 . . -

GWUWDt.WAflt O&!&

Cr
-9

4'

- ' t S

* -Yv" ~ '4,,

-4-4',- 44
44

A a- 4
sst ~

.4, ;§ .''~ '~"Se' -

I,. A~ ~. 4- ~

-- ~A~'*' k>-~ ." 4. -~ss~: ~' 4 g~ t -I C Pt Y~eAr-4'4' "~ . ,. 4~x S'

Lg,~p. Vr44tit ~ T -

IItr&#1E4LF 'Vt .,~c '



FN-TR-27-VII

EXPLANATIONS OF GROUND-WATER DATA

Existing ground-water data were collected from all available

sources. These data were updated where possible from measure-

ments taken during Fugro field operations, and all data are

shown on Table 2-1. Locations of water wells and boreholes in

which water-level measurements were available are shown in

Drawing 1. Well numbers listed in Column 1 (Table 2-1) refer

to well locations in Drawing 1. Actual well numbers giving

location according to the Bureau of Land Management Land

Survey System are shown in Column 2.

Water levels generally refer to the static ground-water table

in the unconfined basin-fill aquifer. Perched conditions or

levels in artesian aquifers are noted where known.

-' g NATINAL, 
INO.
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ELEVATION WATER LEVEL
OF GROUND DEPTH OF

WELL WELL LOCATION SURFACE - WELL - BELOW EETI REFERECES**/
FEET FEET GROUND DATE FEET

No. NUMBER*SRFC - MEASURED (METERS) REAK(METERS) (METERS) SURFACEADE R ARKS
FEET U.S.L.ABOVE N.S.L. (METERS)

W1 4N/51E-13dl 5120 300 3 1959 5117 2
(1561) (91) (1) (1560)

W2 4N/54E-18dc 4911 150 137 1967 4774 1
(1497) (46) (42) (1455)

W3 4N/55-19da 5000 255 214 1971 4786 1
(1524) (78) (65) (1456)

W4 3N/51E-19c1 5450 320 280 1964 5170 2
(1661) (98) (85) (1576)

W5 3N/55E-35bac 4942 204 165 1972 4777 1
(1506) (62) (50) (1456)

W6 3N/54E-5bc 5040 325 265 1948 4775 1
(1536) (99) (81) (1455

W7 2N/53E-23cbc 4892 180 113 1972 4779 1
(1491) (55) (34) (1457

W8 1N/53E-3dac 4851 120 69 1972 4782 1
(1479) (37) (21) (1458

W9 1N/53E-7adc 4856 136 78 1972 4778 1
(1480) (41) (24) (1456)

W1O 1N/53E-27bba 4969 200 172 1972 4797 1
(1515) (61) (52) (1462)

Wll 1N/53E-3ldcc 5024 272 205 1951 4819 1
(1531) (83) (62) (1469)

W12 iN/53-32db 5004 292 225 1957 4779 1
(1525) (89) (69) (1457)

W13 1S/51 E-23bc 5930 370 335 1959 5595 1
(1807) (113) (102) (1705)

W14 1S/53E-28bda 5205 465 415 1972 4790 1
(1586) (142) (126) (1460)

* Mt. Diablo Baseline and Meridian
** References:

1. Rush and Everett (1966)
2. Van Denburgh and Rush (1974)

GROUND-WATER DATA
VERIFICATION SITE

REVEILLE-RAILROAD COP, NEVADAC
III SITING INVESTIGATION TAIL

NOTE: All wells tap unconfined alluvial aquifers except
where noted. Where published data are lacking or DEPARTMENT OF THE AIR FORCE - SANSO 2-1
Inaccurate. ground surface elevations are taken I2-1
Ir topographic maps. ORO NATIONAL, INC.

2 JUL 71 AFV-lI



AY A$tzc Axk ~ 4 t4

I'A &~~ -A .f 1' '

- aR m , 
M&&itI



~FN-TR-27-VII

EXPLANATIONS OF SEISMIC REFRACTION DATA

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 geophone 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 of the geophone array from geophone 1 to geo-

phone 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)

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-

tion" at the time the line was surveyed. The additional lines

across the cross section represent the interpreted boundaries

between layers of material with different compressional wave

velocities. These boundaries are commonly called "refractors".

The velocity interpreted to be representative of each layer is

shown.
IM MATMO . --.
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EXPLANATIONS OF ELECTRICAL RESISTIVITY DATA

Each figure in this section presents the data obtained from a

resistivity sounding and a tabulated model of resistivity

layers that would produce a curve similar to the observed

curve.

The upper portion of the figures is a graph in which measured

apparent resistivity values in ohm-meters are plotted versus

one-half the distance between the current electrodes.

The interpreted model tabulated at the bottom of the page shows

a combination of true resistivity layers and thicknesses

obtained by matching theoretical curves to the field curve.
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GRAVITY DATA



FN-TR-27-VII

EXPLANATIONS OF GRAVITY DATA

1 Gravity data were not available in time (prior to June 1979)

for incorporation into this report. A supplemental report

containing gravity data and results will be issued at a later

date.
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EXPLANATIONS OF BORING, TRENCH, AND TEST PIT LOGS

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

standard Fugro National logs in Sections 6.0 and 7.0. The

following explanations are provided as a key to the logs.

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

fied as follows:

WW-B-l
WW - abbreviation for the site (e.g., WW-Whirlwind)
B - abbreviation for activity (e.g., B-boring, T-trench,

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 in Volume I. Horizontal lines, to scale, indicate

the depth where sampling was attempted.

C. Percent Recovery - The numbers shown represent the ratio

(in percent) of the soil sample recovered in 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

and feet.

F. Lithology - Graphic representation of the soil and rock

types.

T II Ai I ULn I.



I *. IIII|I ! 0Il|5 I " I'
I I .I I i J i-.l

iiin
:11i ! ! 'IJ1'h:" ~

X A.'s IF "' jllifi i° ife I!\io , Is,:" 4.,i;,:

u M I D i" 'a" a m F

: S ~ 9 0 , .. f ~ e ~ S - ' -' i S °

-o ORO a" a"m P" 5" so5.3 WIsommsa "

W a V Iw , SmAlfa"p w '3 1

iT~ ~ p -iti~i~~

IIMIS

La ".l I IL l, -,,
1 ,, ,, " ", I

A ii i , Il j! i. :I. t

i" I' i' * , -* i Ij jI I" ' l 'hij -e i l i~ 0i ' " " ll
i__1_ _ _ _ i l i , ! i 1*

'f J"2''' iiiias " - "jji  I i ! ii ;~ l li i li ia !&ii 05 5g 3 ,  , ( " 0 -1 '

oqeasdiii-m~
,,, 3, ,, .- ,, , I __ _ _! " i

Cm 1. (08 09 0 i=Mi 0 a 3b1m i
9 1 ~8~is Um m

" M s-un -- " I ia

no s MUS" a C 094504 M& -ag H C jl*j
mm O " 30&pg mmm osu M U0:0540h20 0 0 ,.1 1 1 i l l L 1

UNIFIED $OIL CLASSIFICATION SiSTnl

III SITING INVESTIGATION TAML
OPAiNUiNT OF THE AIR FORCE - SANSO 6-1

,_ _ __ _ _ a T
n A



FN-TR-27-VII
6-2

G. USCS - Unified Soil Classification System (see Table 6-1

for complete details) symbols.

H. Soil Description - Except in cases where samples were

classified based on laboratory test data, the descriptions

are based on visual classification. The procedures out-

lined in ASTM D 2487-69, Classification of Soils for

Engineering 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

* I follow.

Gradation :A coarse-g rained 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 inter-

mediate sizes obviously missing (gap-graded).I

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 (if known)
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Consistency: Consistency descriptions of coarse-grained

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

follows.

N Value
Consistency (ASTM D 1586-67)

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

Consistency descriptions of fine-grained

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

Shear Strength
Consistency (ksf) (kn/m2) Field Guide

Very Soft 0.25 12 Sample with
height equal to
Lwice 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 ia-
4.00 192 printed by

fingers

Grain Shape: Angular - particles have sharp edges and
relatively plane sides with

( unpolished surfaces.

1a~ an rs
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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 porous 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

IV Laminar horizon Increasing carbon-
overlying plugged ate impregnation
horizon

Secondary
Material : Example - Sand with trace to some silt

Trace - 5-12% (by dry weight)
Little - 13-20% (by dry weight)
Some >21% (by dry weight)

SAoe (yMm,
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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)
Highly Plastic (PI, >31)

Cobbles and
, IBoulders 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, trench wall

stability, loss of drilling fluid in the boring, 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

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

kilograms per cubic meter and moisture content (ASTM

D 2216-71) in percent from representative samples taken

( during drilling. The symbols are explained at the bottom

of the boring logs.

"--18,M AITI' AL, IN&.
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K. Seive 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. 2U0

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
estimated from topographic maps of the
study area, within an accuracy of half
the contour 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.

'bUS NaTAL. INO.
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rch Length - length at ground surface of final trench
excavation.

Trench
Orientation - bearing of longitudinal trench centerline.

-. I
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EXPLANATIONS OF TRENCH AND TEST PIT LOGS

See Section 6.0, "Boring Logs", for explanations.
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3 .UwSIL DESCRIPTISN REMARKS ANA LYIS 

,,*W_ 
11 SA Fl LL PI

SILTY SANS, hims fine to osers.
prI~ graded, moist. subangular.med*il sol4'oveo som silit; trae flne 32 62 25

doe@ subreaniod gravel.
24

ma SmIANSe brow, flue to coarse. peerly
deos graded. slightly moist, sollsaplar.

4slar s stoge Mf "elicks (3.6'- sr a

USAULY ANS.bro.. fne o ~wells Stable
flearly graded. dry. subeugwlar. gal-

* :t:.;:....:::~ estems little finellnular to sub-
.... .. * amolar gvwell staop if callobo

2 ~ SF domeat (4.5'.4.01)o

* ~.2

3.. 101

TOTAL 11110711 .@' (3.4m) ___

12-

4

Di 14.

29
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1 63SA FI LL PI

8 0 SILT. green brow. *Ilightly maist.
Sslihtly plastic, ealearsems. 0 3 67 44 14

* * SOOalSILT. Stage, dry. *esplaetie.

ealcareous; $age fluwe $aid. I
I v* erical

4- SILT, grees. dry. coding plastic, wlssal

culeareous; sweated.

hard

2

I. stay, flog to Moesu poorly vertical 1 98 1
* * X~*;~! SP Jease graded. ivy. subspgular. calooreass. wlsewa

SILTY SUNB. stay grees. flIns. poorly
graded. dry. salisagular. ealearea;

3 g "dium esm silt.
does

12SNYSL;Irw r.slightly 0 -- 1 2
a . E hald plastie. aearges; little flne

sed.

had SILT. gress. dry. highly plastic, g** i
14ealerees: trace fine sand.

TOTAL APYN 14.0' (4.38)

466
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UdSIL DS I"INRMRS ANALYSIS

11 ESA F ILL Pt

SANlY CLAT. brown. mist. slightly
,,,,, CL stiff plastis. saearosu; urns fine sub- 0 37 63 30 11

- - amealor sand.

2 -. SILTY SMIl. light broom. fine.
pearly graded. dry. subanguiar. cal-
earesms; so"e slit

* ~ ~ ~ ee SAM. light brews. I la to ucargo. vria 21
4poorly graded, dry. hmbangular to weils stable

subremuded. trace slit; trace line.7.medium sebreamied gravel.
811U dene

S....GAVELLY SAND. gray, medium ao *arse. 31 87 2
leose poorly graded. dry. sabgmiar. ae

flne umbossolar gravel.

SAN@. dark brems, fine toa use. verticai

-310 *~::::~ ia poorly graded, dry, subaugmiar. wells coffee

12-
GRAVELLY SAW. dark brags, medium

" mdim ao des , Pearly graded, dry, vertical

4d ses b861841012; ISW ls $baug8*ar wai stable

11
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X toSOIL DESCRIPTION RENAIKIS ANALYsiS8
I~ SI A ILLIPI

0M 8 SANSY GRAVEL. brown, ties to coarse.
poorly Eroded. moist. subagular to
sageier. calcareos (0'-4.0'); one 50 22 10
fioe to gears. subsegmar to angular

2 sand. little silt.

4

medium

*4'9-4..* ~Vertical2 *~' W'. all s stable

6 .. 41.00 1

Zk-3 @

12 SANS tRAVEL, light brown. fine to 59 32 9
e ~ ~ ~ meiu @G*..*~ ree. peorly graded, slightly4 *,**e ~moist, ambastalar. calcareosa; some
00 * 0 dme fine to coare subangular sand;

*** **Ctrace milt.

TOTAL DEPYN 14.0' (4.3u)
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S-m soesi
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12- boebboge at
12 * 10.0'
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TRENCH DETAILS:____________________
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z SI EVE

adSOIL DESCRIPTION REMARKS ANALYSIS
5 ~ ~ ~ ~ ~ ~ I &___________ IA FI LL Pl

SILTY SAND. light brew. fine to
wei. seers*,. well graded, slightly
sdn mist. subangular. calcareous; 11 34 25 42 13

U dense sm slightly plastic silt; little
2 fine subangulor gravel.

1 SAND. light brown, time to coarse,
nedium poorly graded, dry, angular. to[-

S. dense tarsals: trace fIne alibangar to
agulr gravel: stag in caiice

Vertical

..... ..... ....

GAVED. liNht brw ie t corse.
poorly graded, dry, anuelar al-
aerosol; ltace fine aubnguer trel

-3 dence
12'

i. ..... iniulr gravel.

4

20

TRNHDEAL

-TRENCI ORETAI W__ IIISITING__INVESTIGATION ___pollee

OEPARTUENT OF THE AIR FORCE - SANSO 7 -7

2 JU 79tfaY MTIN



PNl-ll-2T-VI Ir

SOIL DESCRIPTION REMARKS ANALYSIS

1 RSA FI LL PIiCA

0-- -: . R.:V:! :' . I R A E L L Y S A N D . b r av , f in e to c o a rs e .

well graded. moist to llightlr moist.
:,. '. edium su langvlar, salcare m s; se fine to 23 84 8

. . : :. dem s cearse subenf uIor gravel; tres silt.
stage =! celiche (3.0O-5.0').

4 .. SI- dense
~ SN

2m..d::aum vertical

dense falls stable*.. ..- : .

"*- SANDY GRAVEL. brown, fine to coarse,

el - .::.: . :0 ::. 0

0 medium peorly graded, slightly moist, sub-13 - *o.. P dense anlula. calcereous. some fine to

coarse subangulor sand.-.. -;.- -+

'GR AVELLY SANS. bren, fine to co em eo.
well graded, slightly moist, sub-

1 2 -. ' s i um' 81a 2g u 4 fr. c lc a r o u s ; s ea f in e to
O sedre, subunguler gravel. tMeO slIt.

4 " . *..: .. .'

1 4 ":*-:' :'-:14 
TOTAL OEPTN 14.0' (4.30)

aa. IS -

Ill

201

U ~~TRENCH DETAILS ___________________

SURFACE ELEVATION 3300' (1815m) LOG OF TRENCH RR-T-8
DATE EXCAVATED 5 APRIL 1373 VERIFICATION SITE

SURFICIAL GEOLOGIC UNIT: Ale
TRENCH IENGTN :10.0' (52) REVEILLE-ALROAD COP, NEVADA
TRENCH ORIENTATION HE - SOII SITING INVESTIGATIONloR

OEPART ENT OF THE AIR FORCE - SAiSO 7-6

_ _ _"rli__* o NATIONAL INO.
12 JUL73 I AFV-44



'UM.-T3-27-Vi II

* DEPTH 3. 3.E~

a. aSOIL DESCRIPTION RElAiK ANLYSIS

as ft lSSA FI LL PI

GRAVELLY SAND, bre. fine te George.
poorly greded, moist. eubagulsr.
c.loareses; little fine to coarse

I. subrouuded gravel; little silt;
medium ecesieoni cebbles sud boulders to

31 deuse 14" size. 10 5 1is

2-

/////// SILTY CLAY. Iiht brown, slightty

osist. nouplestic, calceareous;
1 /tract fine subelvar send.

CL ard~4////////

gui AUTEI'fAY1W~iE!TOTAL DEPTH 5.0' (1.50) ______'1SUEFICIAL GEOLDUIC UNIT: Aly LOG OF TEST PIT 1111-1

00..
SILTY SAND. brown. flue tG course.

meim PoorlygErcode. st :sbeugoi:::

do. am sit rcCiesbeoo

*~* .eSANDY GRAVEL. brown. fine to coarse.
poorly graded. slightly mo lst. sub-

2 remi.0fonded. eslcersoes; some fine to
C course subanguler seud; little silt;

moderately computed.

-*0 * bP deuse

!" 4 b 00///

* 0________ITOTAL DEPTH 5.0' (1.54)
SUIFAM ELEVATION: 5010'(15276) _ _ _ _ _ _ _ _ _ _ _

SUNIICIAL GEOLOGIC UNIT: A51 LOG OF TEST PIT RR-P-2_____________________

LOGS OF TEST PITS RR-P-1 AND RR-P-2
VERIFICATION SITE

REVEILLE-RAILROAD COP, NEVADA

III SITING INVESTIGATION $leel

DEPARTMENT OF THE AIR FORCE - SAMSON 7.9

-2 JUL 7 I FYf
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* 3 SIEVE
= !SOIL DESCITION~v REUANIS ANALYSIS

1 _ ___ ___ ___ ___ ___ __It_ SE A FI LL PI
- U'TSILTY SAD. brown. fine s to idi,

Poorly graded. moist. sebrounied.
saea~resos; same sill. trasse fine
sublemaded gravel.

SANDY GRAVEL. light brew. fine.
3.*~ peorly graded hlightly Uselat. $Ub-

II * *00 anglar. caloargeus; some fine to
1 so,,,.coas% subrounad teid.

0 modium
** *,0 dens

5 *00

__1 TOTAL 111PT11 5.0' (1.5m) _______I__I

SUNl CE FmiTIUN: 4099D (15110) --

SURFICIAL E ILSIIC UNIT: ASI LOG OF TEST PIT NR-P-

ur /// ,/ - -o SANEY CLAY, brown, meigt, slightly
CL firm plastic, aai::rtese; some floe tonedlow~~~ ~~~ in.vdd ad raefo

sabrounded gravel.

1 ~44 333 N
GIAVELLY SANS, brewn. tie,. poorly
graded, slightly moist. aubroended;
same finls to *arse sabremniad $and.

2 dense
.. ... .

Ii -:* .........

_ _ _ _

- S ~~TOTAL DEPTH 5.0@ (1.5m) ______

SMACLE ELIVATIM: 4850' (15126)SMIIA 2OLGI MT:Ally LOO OF TEST PIT *I-P-4

LOSS OF TEST PITS RR-P-3 AND RR-P-4VERIFICATION SITENEVEILLE-RAILOA COCI EYAOA
91 SITING INVESTIGATION fnale

mDEPARTUENI OF THlE AlIR FORCE - SAUSO 71
JUL 73 AFY-DE



V~ SIEVE
SIL DESCIPTION mmmi:K ANALYSIS

66 a 11SA FI LLIPt
a 0 SILTY SAND. rs. fine to sasi.

SI Red I Me poorly graded. mist. subafgular.
4100194 calsoooe. amoo lift. trace fime

I subremuded gravel.

~..' ediumC~LYE SUNE, light brow. f lme to
ces oarme poorly traded, very moist.

o~ '** ubroooded. calsarous: sone
*. 0% slightly plastic slay; trace flme

004 ow 0 shboumiod gravel.

lb fA b 0 4SANDY IIIAVEL. browm. fime. poorly
4. % *tae.sihlymitourudd

.00, so * calsarous: em* five to case slight egging

sit true "imm

3IUCIA *9 q'_______________________

1.A 1 126 TOTAL DIPYNO 5.0@ 0-5m) ______I'IFC - _ _ _ _ _ __99'(19M

SNFCAGELGCUI:ASY LOG OF TEST PIT RR-P4 OSO ES ISR--SADE--
EIICTO SIT

SILTYEWE1LLbrown.IfineCtocoarAe.

Poorl traed. ist.a~b7-11r

calesoove.gamesiit* trac fin



* U SIEVE
$O -SIL *ESCRIPTIU EUAIIS ANALYSIS

aU U SA FILL PI

- -SIALY SA.brw lto g. i t
le el graded i guslips.

ssic*";ar someesilt; trace fine
*:%1,,*~:*~, m omcoar o ubne gravel.rs

S SIRLY AS W. in. i toar
peons w graded. sltymist. aglr

- eaflorcalcareousil. srees fine
S11 two golnahoeu r gravel re

1 S11

0
SIT A.bon iet ore

porl rae.iits.sl.ir

-~demse

3--

S- ~ TITAL DEPTH1 5.0- (1.53) AY

811ICA EK IC UNIT: All LOO OF TEST PIT I nP-i8

LOGS OF TEST PITS 11-P1-7 AND 111-P-8
UNIIFICATION SITE

IEVEILLE-NAILROAI CUP, NEVADA

( Is SITING INVESTIGATION
OEPANTMENT OF TH41 AlR FORCE - S~UN07* 12

As m AL2



5- -. .,,IEVE,
13 SOIL DESCRIPTION REMRKS ANALYSIS

S°Nl, GRAV.. light brim, fine to
seew poorly graded. miet. emb-

sodium rem ided to ebagmalr. lealreasso
IC d 88m9 so"line to aose uonbreosd2

sand: little slightly plistie sl2.

.' *i SMND GRAVEL. light brown,. fne to
, c• oars. poorly graded. slightly

2-, * 6 •milt. 6@b16g10a8 to 80brounadod.
# * I ,leagroom&; cae file to Gorge

•, u8.isOUar $&ad; trace silt; stage
3 Weikshe (2.0'-5.01).

o% e *

L~ ~~O00 i e.IALDPH5.0(.

fin Co tet orl mdd
**. ~ ma im mo st __iba olr __ __ __ _ __ __ _ __ __ _ __ _ _ __ __

So____ ToTs@ so PT 50 (1igh m) platiccla;_ 1_5533_2

gu...* .

SAN SLT GRAVEL lihtbrwn fnet

#iet oe rly grd slih

lag 001lt sublo grael.

, ,:: 1:.l grdo. al',l

**o o * meLoT. obAgO-irLT toN mbmod.0

Malom$ am fie to sos

Ce ~ , sfmlo sad tage porl falobe

.*Cssis en. tis n sih

110 domes

0o 0.0

1. te fa 0 0glfIfvl

.0.
$MA IEIVt. ION:Ile 558 11 left)i

*VERIFCATIO SITE.

-EATN of TH AlFRC____ W -1

ed~~ilulm gain stim1meel
-.0 -i TT.DEPT.'1. U- -4

a, -

LOS-O TST'IT -PO Al E--l

TOTAL IIPTOICAT"S(ISITE

• , R~EVEILlLE-NAILiROAS COP, NEVASA ,

UtK SITING INVESTIGATISI PEmION

SOEPANTUENT P THE DIO FORCE - SA~l 7-13



PU-TU-2?WI I
SI11-1 - - - -I

EPSL IEEIPTIN ISS ANLYSIS

-- I I IA iLLF P

GUTSYT SAND. brow, fine to coarse.
poorly graded. mist. subeglmiar.is $€ ndiI calceoeus; sio slightly plastic

deue clay; little file eulunulr gravel.

• c'SANIY GAVEL. lllgt brow, file to
2 of$@.l, poorly graded. sightly

2 . cist. subsemplar. sairee s: seia"
fime t coerce 60116ie011 Md;

see or
trlc lilt; stage lU calceii (1.5'-

3 * Ibs W ON de

se0..*p

4-

00

r TOTAL DEPTH 5.0" (15i)

WF * TOTALON DEPTHP (17(.5) 846)__

FICIAL GOLOIC IT:AI LOG IF TEST PIT 1R--11

0 . .*.*. IYIAV9LLY SAlS. brao. fine to cears.
Spoorly graded, mist. eSbsaulIer.

i saleese.s; soce fime to $*are .ub-
T. e iumalar gravel; eim slightly plestil

1 . SC demol 23 50 21

i~~~ ~SN GRVL I,';.: I~m ghtvn ,,. om. fIlN to

c'oarse g poorly gaded, slightly
moist, lobiisslime to scareded,
°ulresee oin filee to eaine

deueoot

$ARELEVATI1r 5300' (1015)

.,IIA 891 1'"'",,.o..,.,.,.T"ST '""T R""12

LOSOF TEST PITS R-P0-11 AND RR-P-12
': VERIFICATION SITE

.REVEILLERAILEADA COP, NEVADA

( 1 SITING INVESTIGATION pnewel

DEPARTUENT OF THE AIR FORCE - SAIRSO 17-14

Ir one 
O1



SDEPTH 3IEV

$ OIL DESCRIPTION IEUAfKS ANALYSIS

jU~~I .. IA FI LL PI
SAMD. brown. lI Is to eCaee. well
graded, mist. subangular to sub-
rounded, calcareous; little fine

S1- WWII. subrounded gravel: trace silt. 1 4t

GRAVELLY SAND. light brown, fine to
coars, Poorly graded, dry, sub-
angilr. calcareous; some fine sub- 24 69 7
angular gravel; trace silt. stage

3 m 3 couich. (3.0'-3.5').

SP- medium

________ ___TOTAL DEPTH 5.0' (1.5m)
tUFAIi EEAT IO~lN, 5500D (1f rem)
SUIFICIAL GEOLOGIC UINIT: A~y LOG OF TEST PIT RR-P-13

0 SAND, light brown, fine to coas.A
.....................well graded. slightly meist, sub-

spe.calcareous; little fine
.....~;Sy- sedium :sbenglar gravel; treate Silt.

SM dense 18 72 10

106SANDY GRAVEL, light brown, fine to eccasional
ato*Coer$e. Poorly graded, dry, sub- cobbles
* o*.*eangular. calcareose; some fine to to a"
* * *Coarse swbengular $and. stage I size

3.s * gal iche (1 .5-2.51).

so ore dense

*0 0 0.0

I< - TOTAL DEPTH 5.0- (1.5m) - LB

O G:R~E O TE ITS FORCE - s00s 7.P15



11Pm SIEVE
SOIL DESCRIPTION R111111 ANALYSIS

1 U F*LLP

- 1U2! !~ - aT, sanD. blems, fime to coerse.
poeul graded, sulihty moist. sob-
reminded. ealtereeue; little alit;

1 ~ *~".: trace flae sebradod gravel.

1A. GRAVELLY SANS, light brown. flue
3 .~...3to coarse. peorly graded. dry,
3 sublounded. 69i081098s; Me fine

1 indium ubeulr to embreunded gravel.

sodu
S doese

ThTA. DEPTH -G .0 -5m~r) _____

~Ufr AION:3000 (15240)
SUIFICIAL GEOLOGIC UNIT:A5y LOG OF TEST PIT RR34-15

IS GAVELLY SAND. brown. fin@ ts 27 57 11
gomere Poorly graded. moist.
aebroended. 0210M408u; $ems
fime subrevaded gravel; some

1* alit.

& ~ i 2.1_ _ _ _ _ _ _ _

*5.a so" SANDY GRAVEL, light brew. time.
0 o 0b pory graded. o41ghtty me let, sub-

3 .0. *e*, roeded. gelearees; sone fle$ to
1 e Be eeree aebromoded seed.

gee' 0 -slight eawing
' 0. a~ 4 s o i u
'61 dn

- ________TOTAL DEPTH 5.00 0.50)

K~LOG: OF TESTu PIOS 11F1 TEST PIT R-P-

VERIFICATION SITE
REVEILLE-RAILNOAO CUP, NEVADA

IN SITIN INETIAINls
OfFRTMET O TE IR ORE SASa1 -10



DEPTH $IEVEISOIL DESCRIPTIN REKS AMLYSIS

11 SA FI LL PI
0 SAND, brew. flee to cearse. peorly

graded, milst. sbrewded. cal-
- ~ arfeus. trace ailt: trace fiea sub-

revelded to remoid gravel.

* lee
alight salg

-1L 2

SANDY GRAVEL. light bra.n, flue te
.ea 0 coarse, peorly graded. slightly

11 O medl moist, Subrounded. Colcateauis:
* 0~ deuce acme fine to coarse subrounded

* '. * ~ $and.

- ~~TO-TAL DEPTH 9.0* (1.50)_______
SUA E T ION: 5020 (I d5

SUIIlAL KODLOSI UNIT: A~y LOB OF TEST PIT RI..P-17

* . SILTY $AND. brew, Iflue to coarse. 2 57 41
* ~Poouly graded, wMist. subaupgua.

caeUos somesset

SANU light brwnu. flue to cearseg.
boorly graded, dry. subaoumar to
avioer. alearsus; little flue

ses subagular gravel; trace silt.
So loos tage I eeliche (3.0'-5.0').

- TOTAL DEPTH 1.0- (1.5m) ______

SURFACE EILYATIN 49609 (1512m)
-SUUFICIAL 614214 MCUIT: ADl LW OF TEST PIT 1111

5 LOUS OF TEST PITS RI-P-17 £A0 RI-P-1l
RIFICATION SITE

.REVEILLW-AUKA COP, NEVADA

INSi SITING INVESTIGATIONplt
*DEPARTIOENT OF THE All FORCE - SANSO 1 7-17

21317 man -AR



SOIL DESCRIPTION REU ANALYSIS

U ISA FI LLIFl

* - SILTY SAM6. brown, flae to uoarse.
Poorly graded, mist, subsgolar.
calcareous; amm silt; trae, floe
808418h181 gravel.

2

SANO., brown. floe to coarsa. pearly
graded. moiet. subamgslar to Sab-

3 .rounded; trios flue m#brocaded gravel.

Sp lose*

5 ~TOTAL DEPTH 5.0- (1.5.)
~ r -e-fTEIvATFE 1ii (15b42m)-----

SURFICIAL GEOLOGIC UNIT: A28 LU W TEST PIT RR-P-19

$MSAI. bro.fin*to *orte. porl
~~' ~ - - grae. oit, subseper.a!el-

slight caving

3 ::::~

I5~FIILI2~ ~ Zi's~T TOTAL D111TH 3.0- (1.5m)

SW CA INuUI:A LOG OF TEST PIT RR4-20
LOGS OF TEST PITS HR-P-IS AND RR-P-204 VERIFICATION SITE

REVEILLE-RAILROAD CUP, NEVADA

01 SITING INVESTIGATION final

DEPARTMENT OF THE AIR FORCE - SAMSO 7-18
2UVL 73 AFV-43



I WIN 71i

l SIL DESCRIPTION 11ES ANALYhIS

I U SAI LL 101

MAYELLY SAND. dark browm, fine to
mean. poorly graded, "0101. sub-
ampler, cearesus; toe fine to

alt seslol obe tr100 sime
. 27 a 7

2

3..

1

I_____ TOTAL DEP11TH 5.0' (1.5m)

11ri 215, (1590m) __ _ _ _ _ _ __ _ _ _

0UI 101A MLIIC UNIT: Ally LOG OF TEST PIT R.JP21

8 0SUVELLY SAND, light brao. lime to

moist. subluggior, solsorseme; soew
five to corse subogalar to ampler

1 .~~ grovel; staern M Wsoh (4.5'-
5.0'); occasional uobbles to I" size.

2 .. doses

.- j..-

* ________ TOTAL DIPTN 5.0' (1Dm) ______

INWIFAL EYII:s 4Sm LR OF TEST PIT R14--22-----

LOGS Of TEST PITS *R-P-21 AN0 11-F-22
VERIFICATION SITF

REVEILLE-RAILROAD CDP, AEVADA

UK1 SITING INVESTIGATION jFiles
DEPARIUINI of THE All 1 41RCE - SAM5 1 71l

*~ .213173AI I u-



~ DEPTHSIEVE

=aSOIL DESCRIPTION REMARKS ANALYSIS

In *R SA 1 FI LL PI

SILTY SAND. brow. ties to coarse.
poorly 'graded. moist, suboagular.

"mus som aOOlit.

* GRAVELLY SANSI, bros. fine to Georse.
2 ::;.. madium Peorly graded, moist. auhaauular.

dene clcaeou; $a fNG ub caglcarem

wad umcoase.Poorly graded. mist to
(3.51-4.0'); ltefiesubangular

gravel.uT $tall TES PIT ch (-3.-40)

SPceaenee

4uaglr

I TOA DEPHa-0-(154
FAC EEV ..M 5240233017m

- - - - steTle DEPTcHe0 (1Dm)5_-5.0').__
SUIPAK~~~~~~~~~ ELV8IN 2229 (1620 LO1FTETPT1R

5~utt TOTALAL DETH50-0..

LO2FTETPT JILTS2 NO AFP-4



!S DEPTHzSIV

sea 1 SIL ES I" ONREMARKS ANALYSIS

Iw linSA FI LL P1
- TT SILTY SAM. brow,. floe to c*art@.

CO .poorly graded. moist. subangulaf.
calcarsoe; sale silt; trae figs

So SIsl*$* aubreuded gravel.

________ - -SAND. brow, flne to gorse, peorly
2- graded. slightly most, subafgglaf,

*coeoe; trae flue subsoagular ecsea

-* ~ gavel; trace silt.

cobe

to 5

________ ~TOTAL DEPTH 5.0- (1.5m) _ _____

SURFACE ELEVA ITsE: 550- 1556
SRI IAGEOLOGIC UNIT: Ally LOG OF TEST PIT RR-P-25

poory grded.moisesbagular.
coloress: &W ligtlyp lastice

1C maiu sly trace fiesiPe ravel.

* S 2

SAND. brew, flee to issue, Poorly
graded. moist. subegulur Cal-

........................care...; traes 'floe Schageter
gravel; trees silt; statem
coliche {.-.)

I SP- edlIn
SIR densa

TOTAL DEPTH 5.0* (1.5) __ ___ ______

SURFACE ELEVATION' 5000' (1701.)
SUNFICIAL GEOLOGIC IN IT: Aly LOG SF TEST PIT RR-P-20

LOSS OF TEST PITS RR-P-25 AND RR-P-28
VERIFICATION SITE

REVEILLE-RAILROAD COP, NEVADA

6 MI~~0 SITING INVESTIGATION I"wn
DEPARTMENT OF THE AIR FORCE - SAMSO 7-21

2 JILTS. - AFV-43



~fEPTNSIEVE
= SIL DESCEIPTION REWARK ANALYSIS

____ ___ ____ ___ _ON USA FI LL P1

GR. AVELLY SAMu. bromw. fit issr
* poorly uraded. moist. soloist. &$l-
* eses; emse lime to Geoges @ngsier

to euboagmlar gravel; some silt.

SANSY SRAVEL. light browm fime to
3 asedge. poorly graded. angslar to

subangular. @eleares; smeo lime~ to carse amgisr semd, little ailt;
me~m stage M sallohe (4.5'-5.01).

ON domee

________ TOTAL DEPTH 5.0- 015m) ______

SUrikE E~ITION: 5500' (17978)
SURFICIAL GEOLOGIC UNIT: A5 LOG OF TEST PIT RR-P-27

0 0 .CLAYEY SAND. brows, lime to coarse.
* poorly graisi. moist. $0118mg0i8r,

* *. alecroes; asma slightly plastic

1 *::7::~>clay; trace lime sobiogmiar gravel.

p. * '.* .~.. medium
'::S: dense

1 GRAVELLY SAND. brew. fine to ceorse.
Poorly gradd, slightly moist, cub-
amlr; calcareous; some fimo to

medium gereubnlrgrm.
4 Sp dense

_________ TOTAL DEPTH 5.0' (1.5m) _____

SURIAGELOIC 5USD' 1710) LOS OF TEST PIT RR-P-28

* LOSS OF TEST PITS RR-P-27 AND RR-P-2S
VERIFICATION SITE

REVEILLE-.RAILROAD COP, NEVADA

( 1 SITING INVESTIGATION f rIsuas
DEPARTMENT OF THE AIR FORCE - SAUSO 1 7-22

2. OUL 73 AFV-O3



*~ SIEVE
Iw $ OIL wECaawRI IO REMAKS ANALYSIS
I -h

- r-i . - CLAVEY SANS-SILTY SANS. brown.----
tlies to $etsrge poorly graded.
slightly inoist. sublaglar;

***. so gme silt.
l:.:. * ~e 2 71 2720 4

*m mCLAYEY SANS. blew. fine to coarse.
~ dgmgg poorly graded, slightly moist. gab-

3. dIs, a g@slar. ealeareme sama slightly

peorly graded, slightly moist. affb-
amgal; tamesalt.

sodium

5 _ _ _ _ TOTAL DEPTH 5 .0' (1 .5 m) _ _ _ _ _ _

SU AJi, V~tATION: 5460') (1579m) 
---SURIFICIAL GEOLOGIC UNIT: A51 LOG Of TEST PIT RR-P-20

- SILTY SAND. bream. fiue to moarse.

poorl gra eslightly moist. lob-
&@oarsalcareous; little silt;
tre fn ubaugmiar gravel.

* 73 19

2

3:' l ease

441* :.SANSY GRAVEL, light brawn, fine,
pearly graded. dry. aubaugular,

- gmiarmeug: gse flue to coarse.
we*v soabeagular ad. stage 11 callaee

_________ TOTAL DPTH 5.0' 0.50) ______

SURFACE ELEVATION: 5486 1 lia

LOGS OF TEST PITS RR-P-29 AND AR-P-3D
f VERIFICATION SITE

REVEILLE-RAILROAD CUP, NEVADA

III SITING INVESTIGATION ristual
IOEPARTMENT OF THE AIR FORCE - SAUSO 7-23

2 JUL73 AFT-03



P1wTW-7-v II

SOI DECIPINPTHK NAYI

UU SANDY GRAVEL. brew.. Iim*. poorly
Graded. slightly mosist. *ubemgular.
seavegsm; some flne to coarse

1 * . sbmplar send; little slit.

2

d.* SAMlS GRAVEL, fed brew. fime. poorly
goi raded. slightly " lt. subooguiar.

3. . saiaresus: sem ineIie to coarse Bob-
* - sangular $and; little slightly plaetic

am si0s ; stage 17 gel lbe (3.25'-3.5*). _______

TOTAL DIEPTN 3.5- (1.16) e msatione
exceeded

I4. Capacity of
Case 580C
becklmee
at 3.5'

VI.ic ATIO 5520- (10828)
SURFICIAL GEOLOGIC UNIT: A51 LOG OF TEST PIT RW--31

GAVELLY SON., bres. fime to coarse.
.. ~*-**poorly graded, slightly "elot. eub-

amPler, eatereeue. Bonn flne sob-
singlar gravel; trace slit.

SANT? GRAVEL. gray brew. fime,
* * e @Bill". poorly graded, dry. 6uhemgular,

eli.,.. demee coleireecs; ieee fine to e*safe*
subemplar send.

S - - ~TOTAL DEPTHI 5.0- (1.5m) ______

SURFACE ELEVATION: 56 "OM LGISET I AMIUEFICIAL 11OLNGIC : AlyLOOFTS PI 3.2

LOU OF TEST PITS *3-P-31 AND AR-P-32
VERIFICATION SITE

*EVEILLE-IAILROAU COP. NEVADA
III SITING INVESTIGATION

OEPARTNENT OF THlE AIR FORCE -SASSO 7-24

j JUL0 TO AFV-43



P1I-T"-7- I I

so M SOIL DESCRIPTION RENARKS ANALYSIS

a' BeI SA F1 LL Pt
- SILTY SANB. bevm, fine to coarse,

poolytrde. sightly aoitsu-
meiu.. 80111018. 04681r698s; 86134 slit;

SAI. browm, fine to cbarse. poorly
2 graded, slightly moist, subamguler.

* esalceoa; trace fine aaobasgular
mal. gravel; trace aiit.

3 SI

SANW wite, fine to coarse. poorly

4 trace fimo subamgular grovel; trace

L ~TOTAL DEPTH 1.0' (1.5m)

SURFICIAL GEOLGIC UNIT Aly LOG OF TEST PIT RR-P.3

-. 
-

Ih 0 ~GRAVELLY SAND. light brewm to brews.
fine to Mea. peorly graded.
sd. lightly moist to dry. aubangular.
emleaneaus; some fime to coarse

*............iemao snmglan gravel*. trace silt;
stage In cal lobe (0.7-l .a. and

* 2.0'- 5.0').

........................

4- demnse

..............................

............................. 1777s).
SURFICIAL61OLO....NIT:..51.OG.OF..ES..IT.....

LOGS.O......PITS.........D......3
........................ ITE

AEEL.-IA,1. OP EVD

II SIIG NESI.TO
.5*RMNTOFTE IRFRC -SNS .2

............... , ONO

*2 TOTA D7PT A.FVl.e)___03__



a aSOIL DESCRIPTION RENAIK ANALYSIS

in lISA FI LL Ill

GRAVELLY SANG. brown, f ine to **arsec.ose,11 graded. slightly moist. sub,-socu1av. olearocug; Som fine to
0=11a oubosular gravel; stageI callob (1.O*-2.O'); occasional
cobbles to I" size.

2.

* :~:... ~ dense

.................

5 TOTL F:TI .0'(15.

4:11ktEUAI:640 140

SILTY.. .. SAI brw.fn.t ore

SURFICI~~solt.r cEOLNICs UNIT:e sliOtO;TS PT RRP4

GRAELLY SAND. brown, fine to csnse
poorly groici. slightly moist, sub-
sistear, cleaucess; sce flue sob-

saS1r gravel.

........

SURFACE ELEVATION: 55001 1OA DETH5.' 1..
SUIFICIAL GEOLOGIC UNIT: LOG OF TEST PIT *I4P-36

LOGS OF TEST PITS RR-P-35 AN0 R-P-36
VERIFICATION SITE

REVEILLE-RAILROA0 COP, NEVADA
01 SITING INVESTIGATION

OEPARTNENT OF TH4E AIR FORCE - saNso 7-28LIT I-A .JI1
2 IUL 7' FV0
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FN-TR-27-VII

EXPLANATIONS OF SURFICIAL SAMPLE LOGS

Finalized logs of the surficial samples are presented in this

section. The explanations provided here are to serve as

general guidelines to reading the logs.

A. Designations - Surficial samples are identified as follows:

SE-CS-l

SE - abbreviation for the site (e.g., SE - Snake East)
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 6-1 of

Section 6.0, "Boring Logs", for details of USCS.

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

descriptions and/or laboratory test results. See Section

6.0, "Boring Logs", for procedures of soil description.

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

laboratory tests. See Section 6.0, "Boring Logs", for

(explanation.

ININC NATIONAL, INC.



F1I--t7-VII

BTOWNa SUUFICIAL KN. SIEVE
ACTIVITY SURFACESIV

ELETIU. EI1L1.6C FEET use SOIL DESCRIPTION ANALYSIS
N I ilITFEET

(iTE) UNIT (UTERI) U F! LL P1

M"3.4 4070 ASy 0.0-1.25 811 SILTY SAe. breo,. fine to medium.
(1515) (0.0-0.4) poorly graded. subsopler. cal-

morseos; some slit; trees fine gravel.
1.25-2.0 IP SANDY GRAVEL. light brew, fine.
(0.4-0.8) peorly graded, sabromded. cal-

eerme; same fine te cearse send.

116-CS-7 4985 ASy 0.0-2.0 SO SILTY SAND. brew, fine ts medium.
(1519) (0.0-0.3) poorly graded, eobsagulor. cal-

sereem Sme silt; trce fine gravel.

3-14-4 4950 ASy 0.0-1.5 SO SILTY SAND. brewm, fine to csarse. 8 02 30
(1509) (0.0-0.5) poorly graded. subrounded. cal-

careee; seme slit; trace fine to
eare gravel.

1.5-2.0 IP SANDY GRAVEL. light brown. fie to 54 43 3
(0.5-0.8) ceorse. poorly graded, subromded.

ealcareeus; some fin to coarse
good.

1-1-10 4930 A4e/A~y 0.0-2.0 CL- SANDY CLAY-SANOY SILT. light brown, 1 37 62 24 5
(1503) (0.0-0.6) NL slightly plastic. calcareea; same

fine to medium sand.

RU1-CS-Il 4940 ASy 0.0-2.0 SU GRAVELLY SAND, bren, fine to coarse, 25 53 22 20 3
(1503) (0.0-0.6) poorly graded. subrsunded. calsareoue:

some fime s carce gravel; siome silt.

13-CS-13 5050 ASy 0.0-2.0 Sil SILTY SAND. braew to light brew.
(1539) (0.0-0.6) fine te medium, ponrly graded.

subsmgfer, calcnreoe; seme slit.

I-CS-15 5030 ASI 0.0-2.0 51 SILTY SAND, light brown, fine to 20 62 18 NI
(1533) (0.04.8) ee.re. poorly graded, subrounded.

alcareooue; little silt; tre* fine
gravel.

-CS-17 5500 A51 0.0-1.75 S SILTY SAND. brown. fine to coarse.
(1876) (0.-0.5) poorly graded. eubangular. saleareose;

same silt; little fine gravel.
1.75-2.0 P-0 SANDY GRAVEL, white to light brown.
(0.5-0.6) fime to cearse. poorly graded. sub-

amgwlar. caleareous; les fine to
eeerse Saed; trace slit; stae M
sailehe.

IlS-ClT8 5100 A51 0.0-2.0 U SILTY SAN0. brew., fine te coarse.
(1554) (0.0-0.0) poorly graded, eubmnpler. eel-

areee; seme silt; trace fine
gravel.

3-CS-20 5900 All 0.0-2.0 CL SANDY CLAY. brown. slightly plastic.
(1710) (0.0-0.8) celsereeme; come fine to snres send.

little fine gravel; stage M elicshe
(1.9'-2.0').

LOGS OF SURFICIAL SOIL SAIPLES

VERIFICATION SITE
REVEILLE-RAILROAD COP, NEVADA

#I SITING INVESTIATION I 8-1
OEPARTUENT OF THE AIR FORCE - SASO 1-I

2 )VL 76 AFV-I7



m SURFICIAL DEPT.SIV
ACT IVITY SUPFAIS l

NW N ELEVATIDE. GEOLOGIC FEET uses SOIL DESCRIPTION ANALYSIS

- (EFEET UNIT (UTEII)63UPLLP

3345.25 50SS A51 0.0-2.0 UM SILTY SAND. brow.. fine ao coarse.
(1526) (0.0-0.6) peorly graded. eubreunded. cal-

sares: some slit; trace fine
gravel.

33-43-27 4375 Ally 0.0-1.75 Sa SILTY SANS. brew. fine to carse.
(1511) (0.0-0.3) poorly graded. 4abrnded. cal-

careons; soe slightly plastic
silt; trace fine gravel.

1.75-2.0 SP GRAVELLY SANO. light brew. fine to
(0.540) coerse. poorly graded. subreunded.

calcareous; soe lime gravel.

mi"C3-21 4661 Ally 0.0-2.0 SM SILTY SAND. brewn. fine to @cars*.
(1513) (0.0-0.8) poory graded. subreunded. cal-

esus; soeialt; trace fine
grovel.

3143S-23 4356 A3/A5y 0.0-2.0 53 AND, brewn, line te coerse. poory 2 64 14
(1109) (0.0-0.8) graded. subreundod. calcareous;

ittle silt.

1-CS-30 4663 A3/A~p 0.0-0.?5 CL SANDY CLAY. brown. slightly plastic.
(1513) (0.0-0.2) caicaree; soe fine to medium

0.75-2.0 SP-3U SAND, light brown, fine te carse.
(0.2-0.0) poorly graded. subreunded. trace

silt; traes fine gravel.

R"-6-32 5120 A~y 0.0-2.0 33 SILTY SAND, light brewn, fine to
(1560) (0.0-0.5) cstse, peorly graded. ambreunded.

* calcareous; acme silt: trace fine
gravel.

21-CS-34 530 Aly/A5i 6.0-2.0 3-S SANS, brewn, fine to seance, will 11 63 U
(1640) (0.0-0.6) graded, subangular. calcareous;

trace slit; littie fine gravel.

13-CS-37 5010 AMi 0.0-1.5 SN GRAVELLY SAND. brew. fine to coarse.
(1527) (0.6-0.5) peerly graded. eubangalar. coi-

seeea; little fine gravel: little
-ilt.

1.5-2.0 IF SMllY GRAVEL, light brew. fine.
(0.5-.) poorly graded. sabrewnded. cal-

carese; little fine te coeree
.1 sand.

33-03-38 5010 A51 0.0-1.5 SN SILTY SAND. brew. flne te carse.
(1527) (0.0-5) poorly graded. subsogular. cal-

marconi; soe ailt; trae flue
gravel.

1.5-2.0 SP-8I GRAVELLY SAND,0 brew., fine to carce.
(0.5-0.8) poorly graded, cabongular. cal-

era; trace fine gravel; trace

LOUS OF SURFICIAL SOIL SAMPLES
1 VERIFICATION SITE

REVEILLE-RAILROAD COP, NEVADA

SSPARTIMENT Of THE AIR FORCE - SANSO ae RSTN NETOTO

2 JUL76 AJV- I



s n SOIIAIL EPIN. 8111
ASTIVITY SOS. FAMym NLYI

ELEVATION. KSLISIC 110:I D ESCR@UIPION NALSI

(KTin) It UTN III F LL III

2"3-3 3m lly 00 SITY SANI, ightbrai., tine to7872
(1524) coase UpSoorSA ly lgraed suhangsier. 72

salearees; soun slit; trace fine

MI-CS-41 4"06 Ally 0.0-2.0 U SILTY SANl, hris. fine to sodium.
(1512) (0.040.6) poorly graded. subauguler to sub-

recended. seisic$*$ou; little slit;
trage time travel.

3363S-42 4040 A51 0.0 -2. 0 SP-U SM56. branm, IIne to sedium, poorly
(1506) (0.0-0.8) graded. subslor;a trace silt.

M14-"- 4133 Ally 0.0-l.0 St CLAYEY SAND. brown, tine to coarse.
(1463) (6.0-0.3) poorly graded. mubongular. cal-

ees; aome slightly plastic l
gloy; trace tins gravel.

1.0-2.0 0P-311 GRAVELLY SINS. brow. fine to
(0.3-0.8) coarse. poorly graded. suhangular;

ses ine gravel: trace silt.

13-CS-45 4990 Ally 0.0-1.0 SC-U1 CLAYEY SANSI-SILTY SANS. brown, fine 0 80 50 25 1
(1414) (0.0-0.3) to coarse, pearly graded. sub-

angular; sinme slightly plastic alit
Red slay.

1.0-2.0 SO SILTY SAND, white, tine, poorly
(0.3-0.0) graded. subangular. calcareous;

emse alit; stags M gauiche.

13-C1-47 5060 Aft 0.0-1.5 U11 SILTY SAIE, light brewn, fins to coarse.
(1542) (0.0-0.5) poarly graded. suhonguler. caluareeus;

little alit; trae gravel.
1.5-2.9 810 SANDY GRAVEL. white, tine, Pearly
(0.5-0.6) graded. suhengular. 8"s tine to

goorse $sa#.

3111 -43" 5666 At 0.0-4.75 UI SILTY SANS, dark brown. fine to
(1542) (0.0-2) coarse, poorly graded. aubanglare.

calcareous: little sfit; trae
Imen gravel.

0.75-2.0 SC CLAYEY WINS light brown, fine te
(0.2-0.6) cearse. poorly graded. suhanguior;

little slightly plastic slay;
trees tine gravel.

1134- 5120 Ally 0.0-2.0 310-U11 SAD takb ine to coare,

groe; trace time gravel; trace
lit.

RI-3-53 5355 A51 0.0-2.0 S0 CLAYET SAND, light brown. flue to 7 56 35
(1632) (0.0-0.8) cosme. pory graded. subangular.

calcareous; $es slightly plaetic
sow; trace tine gravel.

LOGS OF SURFICIAL SOIL SAMPLES
VERIFICATION SITE

REVEILLE-RAILROAD COP, NEVADA

III SINSII INVESTIGATIONee<*1 SIPARTUINT OF THE AIR FORCE - SANSO 5

2 JUL 76 AV-



" FI-T47-VII

mu. SIEVE
ACTIVITY SURFACE

ELUVATIU. ILUIGIC FEET uses SOIL DESCRIPTION ANALYSIS
*IHER FEET UNIT (UETERS)

(KTE ) OR M FI LL PI

RU-CS-57 550 A2 0.0-1.0. SC GRAVELLY SAND. brown, fine to coarse.
(1701) (0.0-0.3) poorly graded. oubanular. calcareeus;

little line gravel; little slightly
plastic stay.

1.0-2.0 OP SANDY GRAVEL. brown. fine, poorly
(0.3-0.6) graded. subanguier. calcareous;

sow fine to coarse sand.

AR-CS--5 5140 ASy 0.0-2.0 8 SILTY SAND, brown, fine to coarse.

(1710) (0.0-0.6) poorly graded. subangular. little
silt; trace fine gravel.

RU-CS-1 5730 i51 0.0-1.5 SN SILTY SAND. brown, fine to coarse,
(1747) (0.0-0.5) poorly graded, subangular. cal-

carees; little silt; little fine
gravel.

1.5-2.0 SC CLAYEY SAND. brown, fine to coarse.
(0.5-0.1) poorly graded. subangular. cal-

careous; some slightly plastic
slay; trace fine Gravel.

RR-CS-43 5920 A5l 0.0-2.0 Sc CLAYEY SAND. brown, fine to cearse.
(1804) (0.04.8) poorly graded. subengular. cal-

careos; some slightly plastic clay;
trace fine gravel: etaga I calicke
(1.0'-2.0').

ER-CS-S 5600 A2 0.0-2.0 CL SANDY CLAY. light brown. medium
(1707) (0.0-0.0) plastic. calcareous; some fine te

csrse sand; stage 1 caliche (0.25'-
1.0'); stage 13 caliche (1.0'-2.0).

0R-CS-I7 5565 A51 0.0-2.0 S11 GRAVELLY SAND. brown, fine to ocarse.
(f6es) (0.0-0.6) poorly graded. subangplar, calcareous:

cme fine gravel; little silt.

R-CS-el 5510 ASi 0.0-2.0 SP-2iU GRAVELLY SAND, brown, fine to corse.
(1679) (0.0-0.6) poorly graded, subangular. calcareous;

little fine gravel; trce slilt.

R-CS-71 5480 ASy 0.0-2.0 SP SAN, brown, fine to coarse. poorly
(1070) (0.04.6) graded, subangular. calcareous;

trace fine gravel.

RR-CS-73 5520 ASy 0.0-2.0 SC CLAYEY SAND. light brown, fine to
(1682) (0.0-0.6) cearse, peorly graded. subanguler.

oeleresus; some slightly plaetic
clay; trace fine gravel.

RUI-CS-75 5425 Aly 0.0-2.0 SC CLAYEY SAND, light brown, fine to
(1054) (0.00.6) coarse, pearly graded. aubangalar,

calcaroee; some slightly plastic
clay; traca fine gravel.

R-CS-0 5415 A5l 0.0-2.0 Si SILTY SAND. brown, fine to coarce

(1650) (0.0-0.8) poorly graded, aubangular, eil-
careos; little silt; trace fine
gravel.

LOGS OF SURFICIAL SOIL SAPLES

VERIFICATION SITE
REVEILLE-RAILROAD CDP, NEVADA

(t SITINS INVESTIATION VI012

OEP£RTUEN Of THIE AIR FORCE - SAUS0 -
~of

2 JUL TO AFV-1T
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MUD SURFICIAL DEIPTH. SIEVE
ACT IVITY SURFACE

HUGR ELEVATION. OfECLOIC FET USCS SOIL DESCRIPTION ANALYS IS

FlT ) UNIT (111TERS)SI U F LL l

11-CS-42 9230 Ally 0.0-2.0 So SILTY SAND. brows, fine to coarse.
(1S0S) (S.-OS-) poorly graded. solibmpler. gi-

comes;e little silt: trace fine

LOSS OF SURPICIAL SOIL SWLES
VERIFICATIN SITE

REVEILLE-RAILROAS CUP, NEVAA

DEPAW T E R F E LSAM

2 JUL 70 API-I I
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FN-TR-27-VII

EXPLANATIONS OF LABORATORY TEST RESULTS

Laboratory test results are presented in this section. Table

9-1 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 compaction

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

triaxial compression, unconfined compression, direct shear,

consolidation, chemical, and California Bearing Ratio (CBR) are

indicated on the table. Tables 9-2 through 9-6 and Figures 9-1

through 9-3 present results of triaxial compression, unconfined

compression, direct shear, consolidation, chemical, and CBR

tests.

All tests were performed in general accordance with the

American Society for Testing and Materials (ASTM) procedures.

The following table presents the ASTM designations for the

tests performed during the investigation.

Type of Test ASTM Designations

Particle Size Analysis D 422-63
Liquid Limit D 423-66
Plastic Limit D 424-59
Unit Weight D 2937-71
Moisture Content 0 2216-71
Compaction D 1557-70
Specific Gravity of Solids D 854-58
Triaxial 0 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 0 512-67
Water Soluble Sulphate D 516-68
Water Soluble Calcium D 511-72
Calcium Carbonate D 1126-67
California Bearing Ratio (CBR) D 1883-73

-T. .. ATIONAL. IN.
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9-2

Explanation for the tables and figures presented in this sec-

tion are as follows.

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

sample designation.

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

explanation 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 labora-

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

representative 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) indicat-
ing 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 6.1 in Section 6.0, "Boring Logs", for complete

details of USCS system.

"P-- NATIONAL, IN.



FN-TR-27-VII
9-3

G. In Situ - Presents results of tests on drive an.1 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
volume 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
specimen 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

.j ( was then compressed (and hence sheared) by increasing the

K AwumuAL. One.
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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.

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 ( G3) - the isotropic chamber pressure
applied to the soil specimen during consolidation and
compression.

Maximum Deviator Stress (l-03) - 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, E, at a given stress level is
defined as the ratio of the change in length (AL) 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.

K. 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

compressive 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.

-IUMU NMAVnAL, emN.



FN-TR-27-VII
9-5

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

followed for direct shear testing. In this test, soil

under an applied normal load is stressed to failure by mov-

ing one section of the soil container (shear box) relative

to the other section. Normal stress is the value of load

per unit area acting perpendicular to the plane of shear-

ing. Maximum shear strength is defined as the maximum re-

sistance (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

confined 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 table at the beginning of the "Explana-

tion of Laboratory Test Results".

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

percent) of the resistance to penetration developed by a

(subgrade soil to that developed by a standard crushed-rock

T-ONO NATImNAL, INa.
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base material. The procedures for conducting a CBR test

were as outlfned 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

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

I

(4 7r(.D o "
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U PERCEiT FINER It NEI

SAMPLE INTERVAL STANDARD SIEVE SPEUIUS S $I
____________________ILDAL CISLES - ,AVEL-

FEET METERS 24 - 12" 1" 3" l" 3/4" 3/8- 4
RR-B-1 P-i 0.8-1.6 0.24-0.49 II

D-3 7.2-7.7 2.19-2.35 oo100 98 87 1
D-4 10.0-10.4 3.05-3.17 100 85 74_ 63 S
D-4 10.4-10.9 3.17-3.32.l
D-5 15.4-15.9 4.69-4.85 . . . .100 91 --4
D-6 20.0-20.9 6.10-6.37

D-7 25.2-25.7 7.68-7.83 100 96 77 57 -
D-8 30.2-30.7 9.20-9.36 - - - -

D-9 35.1-35.6 10.70-10.85 __I

D-10 40.1-40.6 12.22-12.37 100 99 89 7
D-11 50.4-50.9 15.36-15.51 __I

I D-12 60.2-60.7 18.35-18.50 - 100 99
D-13 70.5-70.9 21.49-21.61
D-14 80.9-81.4 24.66-24.81 ___

D-15 90.1-90.6 27.46-27.61 100 85 58 4Q
D-16 100.1-100.6 30.51-30.66 _ _

D-17 110.1-110.6 33.56-33.71 | I
D-18 120.1-170.6 36.61-36.76 _I

D-19 141.1-141.6 43.01-43.16 1 100 98 90 7
D-20 160.2-160.7 4883-48.98 100 94 81

R R - B - 2 P - 1 0 . 9 - 1 . 8 0 . 2 7 - 0 . 5 5 I -- - ,
___ ___ P-2 3.0-3.9 0.91-1.19 I I I
_ D-3 7.0-8.2 2.13-2.50 100 65 40 1 3

D-4 10.8-11.3 3.29-3.44 1__
D-5 15.4-15.9 4.69-4.85 100 98 9
D-6 20.4-20.9 6.22-6.37

D-7 25.4-25.9 7.74-7.89 100 82 62 3
D-8 30.4-30.9 9.27-9.42

D-9 35.3-35.9 10.76-10.94
P -1 0 3 8 .8 -3 9 .6 u a -2 . 0 7 1 0 0 9 9 d

_ _-1 1 4 0 .4- 4 1 .1 12 ,j -- - -- -0 "-0-
D-12 50.2-50.7 .30-15.45 I
P-13 59.0-61.8 17.98-18.84

P-14 69.0-71.8 21.03-21.88 1 100 9
D-15 80.2-80.9 24.44-24.66
D-16 90.2-90.9 27.49-27.71 100 99 89 6
D-17 100.1-100.6 30.51-30.66
P-l8 109.0-110.8 33.22-33.77
,P-19 119.0-120.2 36.27-36.64
P-19 120.0-121.1 36.58-36.91 100

_ _ P-20 140.0-140.9 42.67-42.95 __-

P-21 161.0-162.0 49.07-49.3 1 1 -

NOTES:
(a) Sample types (9) USCS - Unified Seil Classiicatlein Syste

SS - Standard split spoon
P - Pitcher (d) 0 Indicates that test his ben perfotrmed
0 - Fugro Drive and results are included in this re0pet

1,b - Bulk

(b) NP - Not Plastic
U IO i



SM 120.4 1929 6.5 43.6
sm

SP 112.5 1802 8.1 44.0
Sw 116.6 1788 9.6 50.8
Sw 121.5 1946 9.8 68.3
SW 111.6 1788 12.2 64.8
SM

SW-SM 111.3 1783 11.7 61.7
SW-SM 114.1 1828 10.5 59.3

_ SM 118.3 1895 8.5 54.4
SM 109.6 1756 10.8 59.2
SM 116.0 1858 9.7 57.0
SM 121.7 1949 10.7 75.0
SM 118.4 1897 9.7 61.8
SM I
SM 107.1 1716 12.0 56.8
SW 111.3 1783 13.3 69.8

SP-SM 114.5 1834 10.7 61.5

SM 98.8 1583 14.6 56.0
SM 100.3 1607 6.6 26.2

GW-GM 102.7 1645 15.5 65.4
GW-GM 109.4 1752 2.9 14.5
SP 102.2 1637 3.5 14.7
SP 104.9 1680 4.3 19.0
SW 110.1 1764 15.5 78.9

_ SW 98.7 1581 6.2 23.7
61692 6.9 31.2



sW 111.6 1788 12.2 64.6 .51 _I I 1!_
Sm

SW-SM 111.3 1783 11.7 61.7 .51 _

SW-SM 114.1 1828 10.5 59.3 .48
SM 18 1895 8.5 54.4 .42

SM 19.6 1756 10.8 59.2 .54
SM 116.0 1858 9.7 57.0 045
SM 121.7 1949 10.7 75.0 .39
SM 118.4 1897 9.7 61.8 .42
SM ___ __

SM 107.1 1716 12.0 56.8 .57
sw 111.3 !7831 13.3 69.8 .51

SP-SM 114.5 1834 10.7 61.5 .47

sM 98.6 1583 14.6 56.0 .71_
SM 100.3 1607 6.6 26.2 .68_
W02.7 i1645 15.5 65.4 .64

GW-GM 109.4 1752 2.9 14.5 .54
SP 102.2 1637 3.5 14.7 0.65
SP 104.9 1680 4.3 19.0 0.61
sw 110.1 1764 15.5 78.9 0.53
SW 98.7 1581 6.2 23.7 .71
ML 105.6 1692 6.9 31.2 .60
SM 98.4 1576 5.1 19.4 0.71 • •
SM 111.4 1784 11.2 59.3 0.51
SM 113.6 1020 16.3 91.3 0.48
SM 95.2 1525 15.1 53.0 0.77
SM 90.3 1446 21.9 68.4 0.87 -

SM 116.0 1858 7.4 44.2 0.45
SW-SM 111.8 1791 13.6 72.4 0.51
SM 105.3 1687 16.5 74.2 0.60
SM 110.2 1765 14.4 73.5 -53

SM 104.1 1668 10.4 45.5 0.62 -

-A 101- 1 1" 1 24.4 199. 3 0. 66
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PERCENT FINER IT WEl8

-SAMPLE INTERVAL STANDARD SIEVE OPENING 0 8 34
- _ _ _ LORS COBBLES GRAVEL

. - i, FEET METERS 24" 12" 6" 3" 1%" 3/4" 3/1" 4 Id

RR-B-3 P-i 0.0-2.2 0.00-0.67 100 92 7
SS-2 2.5-2.9 0.76-0.88 100 94 84 6
SS-2 2.9-3.4 0.88-1.04 _

D-3 4.2-4.9 1.28-1.49 100 98 9127
D-4 7.2-7.9 2.19-2.41
P-5 10.0-10.8 3.05-3.29

D-6 15.2-15.9 4.63-4.85
D-7 20.0-20.6 6.10-6.28 oo100 88 69 4
D-8 25.2-25.9 7.68-7.89
D-9 30.2-30.9 9.20-9.42
P-10 35.0-35.6 10.67-10.85 100 99
P-l1 40.0-41.4 12.19-12.62
P-12 49.0-51.7 14.94-15.76
P-13 60.0-61.5 18.29-18.751
P-14 70.5-73.3 21.49-22.34 1
P-15 80.0-81.8 24.38-24.93
P-16 90.0-91.3 27.43-27.83
P-17 100.0-101.3 30.48-30.88

1 P-18 110.0-111.6 33.53-34.02
_P-19 120.0-121.6 36.58-37.06
P-20 140.0-142.4 42.67-43.40 100 98 89 7
P-21 160.0-161.6 48.77-49.26

RR-B-3A P-1 0.0-2.0 0.00-0.61
D-2 5.9-6.6 1.80-2.01
P-3 7.5-9.1 2.29-2.77 ___

P-4 10.0-11.8 3.05-3.60 I I

__D-5 15.2-15.9 4.63-4.85 -o100 95 85 7
_ _ D-6 20.2-20.9 6.16-6.37! |

D-7 25.2-25.9 7.68-7.89 |
_____P-8 50.0-51.7 15.24-15.76 |

P-9 75.0-77.7 22.86-23.68 !
P-10 100.0-101.5 30.48-30.94
P-11 125.0-125.8 38.10-38.34
P-12 126.5-127.6 38.56-38.89

RR-B-4 P-1 0.0-1.95 0.00-0.59
P-3 3.5-6.2 1.07-1.89
P-4 7.0-8.9 2.13-2.71
P-5 10.0-11.7 3.05-3.57 100 99
P-6 16.9-17.8 5.15-5.43 1

_-_ P-7 20.5-21.2 6.25-6.46
I-, P-8 25.0-26.7 7,62-8.14 1 - - -

*, NOTES:
(a) Sample types (c) USCS - Unified Sell Classification Syste'

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

3,b - Bulk
(b) NP - Not Plastic

is



67 26 8 5 sp-SM - -

77 30 13 7 SW-SM 113.5 1818 6.1 34.3 0.48 , :
sM 107.1 1716 4.0 19.1 0.57 _

100 81 57 33 NP SM 85.5 1370 15.3 42.6 0.97
SSp-S 117.0| 1874 6.9 42.5 0.44

45 16 6 5 1 SP-SM 113.9 1825 14.0 78.9 0.48 _ :__
sP-sM _ ______

sM 107.9 1728 14.3 68.6 0.56 ' _

98 88 66 49 SM 98.8 1583 11.4 43.4 0.71 ;____
I - - SP-SM 103.2 1653 8.5 36.310.,63 _i __1 I I I I..

___ SM _ 108.6 1740 8.7 42.6 0.55 :_
100 77 40 23 SM 97.2 1557 14.0 51.8 0.73 ._

____ SP 102.5 1642 19.2 80.7 0.64
- -- - SP 111.4 1784 13.0 68.6 0.51 _ __-

100 94 8 2 _ SP ,_
SP 103.9 1664 5.5 24.0 0.62 I
SP 106.5 1706 1 12.5 57.7 0.58 I _: _

75 40 13 6 SP-SM 108.4 1736 16.8 81.7 0.55
SP _ _ _ __ __ _ _ _ _

SP-SM 94.2 1509 11.2 38.3 0.79 __

sM 114.3 1831 5.1 28.8 0.48 i : ;
1 SM 89.6 14351 15,7 48.2 0.88 ! _ i

SM 90.8 1454 9.1 28.7 0.86 - "
78 58 32 18 SM 110.5 1770 11.9 61.3 0.53 -

- SW-SM 116.8 1871 11.6 170.5 0.44 :- _

Sw-SM 112.7. 1805 11.1 60.5 0.50 J , !
- ML 78.2 1253 21.7 50.9 1.15[ I

- - - S-p-- 105.6-S 1692 14.5 65.7 0.60 - - !
- - -- SP 96.7 1 1549 17.7 64.6 0.74 -

- - ~ 113.3 1 1815 11.2 62.4 0.49
SP 109.4 1752 11.8 59.1 0.54

100 99 91 80 -H 70.9 1136 21.1 41.4 1.38 _, -_2.62

99 58 38 20 M 68.1 1091 39.4 72.0 1.48 _ I
SP 95.1 1523 18.9 66.2 0.77 ,_I

96 67 30 15 33 22 11 SC 100.9 1616 13.3 53.7 0.671 -

100 99 91 77 51 31 20 P0 77.5 1241 35.4 81.4i1.17 1
__ - - 79 36 43 MH 87.8 1406 1815 .082 2.66

.M 81. !1310 .11.06
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-~ PERCENT FINER BY WEIGHT

SUPLE INTERVAL STANDARD SIEVE OPENING U S STAND

ELOE. COILES GRAVEL - SAN
d M - FEET ETES 24- 12" 6" 3" 1%" 3/4" 3/"1 4 10

RR-B-4 P-9 30.1-30.5 9.17-9.30
P-10 33.0-35.0 10.06-10.67 - - -

P-11 35.0-36.9 10.67-11.25

P-12 40.0-40.7 12.19-12.41
P-13 50.0-51.7 15.24-15.76 ____

P-14 60.0-62.8 18.29-19.14
P-15 70.0-72.8 21.34-22.19
P-16 80.8-81.6 24.63-24.87
P-17 90.0-92.1 27.43-28.07 100 98 97
P-18 100.0-102.4 30.48-31.21 -- |- -

P-19 110.0-112.8 33.53-34.38 1 100 98
P-20 120.0-121.1 36.58-36.91! I
P-21 140.0-141.6 42.67-43.16 100 99
P-22 160.0-161.8 48.77-49.32 i__

RR-8-5 P-1 0.0-1.2 0.00-0.37 _|__

D-3 3.6-4.3 1.10-1.31 100 95 79 61 44 -

D-4 7.2-7.9 2.19-2.41 100 87 62 46 34 A
D-.5 10.2-10.8 3.11-3.29
D-6 15.0-15.6 4.57-4.75 100 81 62 49 40 | 34 _

D-7 20.0-20.5 6.10-6.25
D-9 30.0-30.6 9.14-9.33 100 81 74 59 37
D-10 35.0-35.5 10.67-10.82 ! I l
D-11 40.0-40.4 12.19-12.31 100 88 78 67
D-12 50.2-50.9 15.30-15.51
D-14 70.0-70.3 21.34-21.43 100 81 60 45 37 -

D-16 90.0-90.7 27.43-27.65
_-_ D-17 100.0-100.6 30.48-3Q.66 100 96 83 56 32

D-18 110.0-110.5 33.53-33.68 100 70 61 48 37 26 _

_ _ D-19 120.0-120.2 36.58-36.64
D-20 140.0-140.2 42.67-42.73 100 85 71 59 46 -

D-21 160.0-160.2 48.77-48.83 100 96 77 65 48

RR-B-6 P-1 0.0-1.4 0.00-0.43
D-3 3.7-4.4 1.13-1.34 100 96 86 69 49 _

D-4 7.2-7.9 2.19-2.41
D-5 10.3-10.9 3.14-3.32
D-6 15.2-15.9 4.63-4.85
D-7 20.0-20.4 6.10-6.22 100 92 75 57 41
D-8 25.0-25.6 7.62-7.80
D-9 30.0-30.7 9.14-9.36
D-10 35.0-35.5 10.07-10.82 - I l l-[
D-11 40,2-40.9 12.25-12.47 - - 100 -o-I2 72 60 I1 I

NOTES:
(a) Sample types (C) USC: - Unified Sell Clessllcetlon System

S$ - Standard split spoon
P - Pitcher (d) 0 Indicates that tell he$ been performed
I - Furu oDrlve Ind results @r Included in this report

O,b - Bulk
(b) NP - Not Plastic

2 JUL 15



I GNT I S 'Z -. IN -S V COMPACTED

STANDARD SIEVE NO. P TICLE ATTERSEG DRY UNIT .- - V uAXIWU N .
SIZ (m) LIOIR3 (b) uscsEIGHT al -- = D DENSITY - ..$AND SILT 01 CLAY (c) -Zo-- - ,.---- '

IQ 40 IO0 200 .005 .001 LL PL PI (pgf) q g/e) = ' 0)) c ,go ho

ML _ _ _

41 29 12 - IL 87.6 1403 8.3 24.3 0.92
ML 85.7 1373 31.0 86.6 0.97 _

50 34 16 ML-MH 79.8 1278 34.5 83.7 1.11 .
'_ SM 97.7 1565 7.9 29.5 0.72-

ML 80.9 1296 30.0 74.9 1.08 _

52 3_4 18 4H I
44 32 12 ML 81.7 1309 36.6 93.2 1.06 -

97 96 96 95 36 29 7 ML 89.4 1432 30.9 94.3 0.891
-H_ L 88.4 1416 31.9 95.3 0.91

98 71 41 27 SM 105,5 1690 18.3 82.9 .60 __
_ SM 105.6 1690. 205 93.2 060

99 88 68 48 SM 94.4 1512 28.4 97,6 0.79 _ |
_ SM 90.7 1453 29.6 93.2 .86 1

- I - . - . . SM 86.6 1387 10.1 28.9 .95 - -

44 20 -1 8 SW-SM 113.2 1813 3.8 21.3 0.49 - | 2.56

34 19 12 10 -GM 112.6 1804 8.6 47.0 .50 1____
"-... 0W-GM 113.6 1020 8.6 47.9 .48 - -

34 1911 9 - - -- G-GM 122.0 1954 8.4 59.9 .38 1 -

67 45 28 -20- __ SM 113.8 1823 12.0 67.4 0.48 __

GSM 110.2 1765 12.9 65.1 0.53 ! -37 25 16 - - GP-G - -SGP-GM 117.2 1877 10.5 64.8 .44 - -

32 i1 7 6 SW-SM 113.8 1823 15.2 85.2 .481

26 10 6 5 GW-GM 123.1 1972 9.9 72.2 .37 -

=__ - - GW-GM 116.9 1873 13.1 80.5 .44

46 23 14 11 SP-SM 119.4 1913 10.0 65.6 0.41 -

J 48 lT21 [12 - -10 SW-SM 119.2 1909 11.7 76.2 0.41 - -

-sm 77.1 1235 24.7 56.2 1.19



-1-

INV UNIT ,.. iIWUN m- - - -o,.--- - .xh. IE E -

--.L __ _oR _ _., __
(pef) (am- (etf) (kilii

3
)o .Iu

ML 87.6 1403 8.3 24.3 0.92
ML 85.7 1373 31.0 86.6 0.97

M,-MHJ 79.8 1278 34.5 83.7 1.11 _

SM 97.7 1565 7.9 29.5 0.72
ML 80.9 1296 30.0 74.9 1.08 1 1

ML 81.7 1309 36.6 93.2 1.06 ,
ML 89.4 1432 30.9 94.3 0.89
1ML 88.4 1416 31.9 95,3 0 91
SM 105.5 1690 18.3 82.9 .60
SM 105.6 1690 20.5 93.2 0.0 .....
SM 94.4 1512 28.4 97.6 0.79
SM 90.7 1453 29.6 93.2 0.86

SM 86.6 1387 10.1 28.9 0.95
SW-SM 113.2 1813 3.8 21.3 0.49 1 2.56
GW-GM 112.6 1804 8.6 47.0 0.50
0W-GM 113.6 1820 8.6 47.9 0.481
--GM, 122.0 1954 8.4 59.9 0.38

OW-GM 110.2 1765 12.9 65.9 0.53
S-SM 118.7 1901 11.9 76.9 0.42
SP-SM. 115.7 1853 11.6 68.6 0.46 •

SM 113.8 1823 12.0 67.4 0.48 _

1 sM 110.2 175 12.1 65.7 0,531
1 GP-GM I I
1 GP-GM 117.2 1877 10.5 64.8 .441
nSW-SM 113.8 1823 15,2 85.2 .481
GW-GM 123.1 1972 9.9 72.2 .37_

--M 116.9 1873 13.1 80.5 .441
ISP-SMI 119.4 1913 10.0 65.6 0.41
sw-SM 119.2 1909 11.7 76.2 0.41

SM 77.1 1235 24.7 56.2 1.19
SP-SM 116.3 1863 2.5 15.0 0.45 ___

SP-SM 119.8 1919 5.9 39.3 0.411!sp-sm
SW-SM 116.5 1866 6.2 37.6 0.451

91SW-SM 121.1 1940 11.5 79.1 0.391
SP-SM 115.7 1853 9.7 57.7 J.46
sp-sM _

SP-SM 131.3 2103 11.9 100.00.28
RI.SP-S 117.5 11882 8.0 49.7 -.43

$UEIRT OF LABORATORY TEST RESULTS
VERIFICATION SITE

REVEILLE-RAILROAD COP, hEVADA

Ul SITING INVESTIGATION ! AlO

DEPARITNNT Of TME AIll FORCE - SAuSO O

I I L mun.
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PERCENT FINER IV WEIGHT

SSAMPLE INTERVAL STANDARD SIEVE OPENING U S ST
81 .01 EELOR COBBLES GRAVEL S

___FEET _ ETERS 24- 1?- 1" 3" i" 3/4" 311" 4 10
RR-B-6 D-12 50.5-50.9 15.39-15.51 ____

D-13 60.0-60.7 18.29-18.50 100 83 56 41 30
D-14 65.7-66.4 20.03-20.24 _! I
D-15 70.0-70.6 21.34-21.52 i |
D-17 92.0-92.6 28.04-28.22 ! _ I I

D-18 99.5-99.6 30.33-30.36
D-21 119.2-119.9 36.33-36.55 100 94 89 82 72
D-22 140.1-140.6 42.70-42.85 100 85 74 61 49 38
D-23 160.0-160.2 48.77-48.83 100 98 79 60 43

RR-T-1 B-1 0.5-2.0 0.15-0.61 100 95 87 79 71

RR-T-2 B-i 0.5-2.j. 0.15-0.61 __ __100 97 87 71

RR-T-3 B-1 0.5-1.5 0.15-0.46 _ ! !
b-4 7.0-8.0 2.13-2.44 100 99 95
b-6 11.5-12.5 3.51-3.81 ____

b-7 13.0-14.0 3.96-4.27 [ |

RR-T-4 z-1 0.25-1.5 0.08-0.46 -- 100--

b-i 3.0-4.0 0.91-1.22 100 98 93 84i
b-4 .. -8.0 2.13-2.44 100 87 68 45

RR-T-5 -1 0.5-2.0- 0.15-0.61 -100 81 59 49 41 34

b-2 12.0-13.0 L.66-3.96 100 79 54 41 32

RR-T-6 B-i 0.5-2.0 0.15-0.-1 100 99 96 90

RR-T-7 B-1 0.5-2.0 0.15-0.61 100 99 98 96 89 7844_ _ _ __ _ -_ I I

RR-T-8 B-1 0.5-2.0 0.15-0.61 100 97 85 72 50
b-2 9.0-10.0 2.74-3.05 _ -

RR-P-1 B-1 0.5-2.0 0.15-0.61 -10-0" 95 90 81 67

b-2 2.5-3.5 0.76-1.07

RR-P-4 B-1 1.0-1.5 0. 30-0.40 100 88 74 56 46

RR-P-6 b-i 0.5-2.0 0.15-0.61 100 98 93 85

b-2 2.5-3.5 0.76-1.07 100 89 68 52 40

RR-P-8 B-1 0.5-2.0 0.15-0.61 100 99 94 89

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

SS - Standard split spoon
P - Pitcher (d) * Indicates that test has been performed
I - Fulle Drive and results are Included In this repert

1.b - Bulk
(B) NP - Net Plastic

9UL It



T ~ ~ m IIRSR CARD SIEVE No Day UT W $A= -
SIZE (m)I LIMITS (b Urnm

SAND SILT 0 CLAY L S) WEIGNT me bi l ENSITY

__~~4 
a.- ~nu40 100 200 .005 .001 LL L PI - ,00) h,u)U(J (pi) (k.) a I...

sP-sM .4

11 5 3 GW 122.3 1959 11.0 78.610.38
SM 115.9 1857 12.2 72.8 0.45

- -Ism 117.4 1881 12.0 74.8 0.44
- GP-GC 117.2 1878 14.4 88.8 0.44

___GP-GC

53 40 33 SM 113.2 1813 10.5 58.3 0.49
27 20 17 GM 124.4 1993 9.5 72.7 0.35

3 22 11 7 SW-SM 114.1 1828 11.4 64.7 0.48

1 52 35 26 NP sM 127.1 2036 8.9

1 46 31 25 sM

100 99 97 44 30 14 HL 84.6 1355 33.0

5 33 2 1 SP
81 29 24 5 HL
95 50 34 16 MH

0 91 74 63 30 19 11 CL 1 109.3 1751 17.5

r 60 26 11 SP-SM __ _ _ __ _ __ ___ _ _ _ _ _ _ __ _ _

5 7 3 2 SP

0 1 28 24 19 1_ G

B2 23 16 9 GP-GM

-0 71 49 37 17 6 22 17 5 SC-SM 127.0 2034 9.0

[IS 50 31 25 9 5 42 24 18 SC 124.0 1986 11.5

So 17 10 8 sw-sM
GC

967 47 30 16 SM
CL

46 21 1 6 3 NP SP

6S5 64 42 l 31 sM
40 21 12 9 1 sw-sM

69 1 78 42 20 SM

OEPAU



- ~IN-SITU -COMPACTED-- - - -

IGHT - DRY DENSITY
)gS' ,--

(Pat) J (k (')Ig/ (Pa) C4 - . -go _- "

sP-sM _ 8.4

- GW 122.3 1959 11.0 78.6 0.38

SM 115.9 1857 12.2 72.8 0.45

sM 117.4 1881 12.0 74.8 0.44.
GP-GC 117.2 1878 14.4 88.8 0.44

SGS" 113.2 i813 10.5 58.3 0.49_-

" GM 124.4 1993 9.5 72.7 0.35
SW -sM 114.1 1828 11.4 64.7 0.48

_ SM 127.1 2036 8.9 *

4 HL 84.6 1355 33.0 -

sP

S 4H

6. MH ______

1 I_109.3 1751 17.5JSP-SM _____________

GP-GN

5 SC-SM 127.0 2034 9.0

SSC 124.0 1986 11.5

JSW-SM
__ GC __

pp sP_

| sw-sm

SUMMARY OF LASOiATONt TEST RESULTS
VERIFICATION SITE

REVEILLE-RAILROAD CUP, NEVADA

OEPAIftiENT Of THE Aim FORCE - SAlSO



PU-TN-li-V !I

PERCENT FINER IY WEIGHT

- - SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDAN

- -LORS. CODDLES GRAVEL SAND

-4 = FEET METERS 24" 12" 6" 3" 1 3/4" 3/1" 4 I0 461

RR-P-9 B-1 0.5-1.5 0.15-0.46 100 60 48 39 34 2

RR-P-12 B-1 0.25-1.5 0.08-0.46 100 95 88 1 5 0

R-P-12 b-1 0.5-1.5 0.15- .4 6 100O 94 3 7 1 9 4 O

RR-P-13 b-I 0.5-2.0 0.15-0.61 -i4O - 84 68 30

b-2 2.0-3.0 0.61-0.91 100 95 76 47 17

RR-P-14 b-1 0.5-1.5 0.15-0.46 100 94 82 64 32

RR-P-16 B-I 0.5-2.0 0.15-0.61 -..... .. 100 9' 84 73 65 40

RR-P-18 B-1 0.5-2.0 0.15-0.61 100 98 91 73

RR-P-19 b-1 0.5-2.0 0.15-0.61 100 _99_ 95. - -85_ .5s

RR-P-21 B-1 0.5-2.0 0.15-0.61 100 93 82 73 58 27

RR-P-24 B-1 0.5-2.0 0.15-0.61 100 98 91 81 50

RR-P-29 B-i 0.5-2.0 0.15-0.61 100 98 91 57

RR-P-30 B-1 0.5-2.0 0.15-0.61 100 96 92 83 5

RR-CS-B b-i 0.25-1.5 0.08-0.46 __ __- 100 95 92 86 66

b-2 1.5-2.0 0.46-0.61 1 100 97 66 46 35 1?7

RR-CS-10 B-1 0.25-2.0 0.08-0.61 100 99 96 80
UI

RR-CS-11 B-1 0.5-2.0 0.15-0.61 100 98 84 75 64 45

RR-CS-15 B-1 0.5-2.0 0.15-0.61 100 98 91 80 71 52

RR-CS-29 B-1 0.5-2.0 0.15-0.61 100 98 92 68

RR-CS-34 B-1 0.5-2.0 0. 15-0.61 100 93 89 61 1

RR-CS-39 b-i 0.5-2.0 0. 15-0.61 -- 6100 98 93 86 70

RR-CS-45 b-i 0.25-1.0 0.08-0.30 100 -6 - -

SRR-CS-531 b-i 0.5-2.0 1 0.15-0.61 10- 97 9 110084 6
I

*" NOTES:

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

SS - Standard split spoon

P - Pitcher (d) 0 Indicates that test has been performed

D - Fugro Drive end results ore included In this report

D,b - Bulk

(b) NP - Not Plastic

I JUL 10



iTu

-- IN-SITU . COMPACTED
PARITICLE ATTERSERS %SIEVE NoDAY UNIT S.. AXIM-O S IZE (9- LIMITS Mb usCs WIGT ! S DNTY . :

SILT ONCLAY RIH b.) -o b- -l

100 200 .oo .001 LL PL PI , (, 1 (00f) (ka/01)

6 20 16 29 18 11 GC 128.6 2060 8.6

8 41 33 22 15 7 SC-SM _

=0 28 21 - -- sc' ' _ _

14- -1 -0 - - - - - - -

7 7 SP-SM

32 16 10 _ SW-SM

40 23 16 SM

3 6 41 S _ _-

55 37 29 - -SM_____ __ _ _ _ _ _

27 12 7 SP-SM _

50 29 23 30 19 il SC 120.9 1937 11.4

57 34 27 20 16 4 SC-SM 131.1 2100 6.5

58 28 19 SM

[66 42 30 __ SM - -
17 5 3 GP l__

80 69 62 24 19 5 CL-ML _113.5 1818 15.0 2.56

45 30 22 20 71 3 SM 129.0 2066 9.0 _

52 29 i NP SM 112.2 1797 15.5

K68 32 14 __ SM _____ __ __

A1 9 6 _sw-sM

70 46 26 SM

88 65 1 - 25 20 5 SC-SM

62 44 35 - - - ..Jc --

SU

m SO
OIP4U1UlIW



(sc) RDRYn L olDENSITY t.

(c

-sm
a pI) (S/Sints

sm - - -- -

sm_ _ ___ _ __ _ ___ _ _

GC _ _ _ _ _

S 
___120.9 

1937_11.

SC 

___

SM1 1-_2100_6._

S _ _ __ _ _ _ _ _ _

S-SM t ______ __ ___ __ _

CL-M1L _____ ____ 113.5 1818 15.0 12.56 _ ___ _

sm________ 129.0 2066 9.0 1__ _

SM _ _ _ __

SUmIAmi OF LABORATORY TEST RESULTS
VERIFICATION SITE

RETE ILLE-AAI LOAD COP. NEVADA

III WINS INVESTIGATION
DEPARTMENT OF THEl AIR FORCE - SIUSO

L-.C-* I. J



b-2 2.2-2.5 0.67-0.76

RR-F-3 b-I 0.5-0.8 0.15-0.24
1 2-2 0.5-1.6 0.15-0.49

RR-F-4 b-I 0.7-1.0 0.21-0.30
b-2 1.7-2.2 0.52-0.67

RR-F-S b-i 1.0-1.4 0.30-0.43 100
b-2 2.0-2.3 0.61-0.70 100

RR-F-6 b-i 1.5-1.8 0.46-0.55 '_ " 00

RR-F-7 b-i 0.1-0.5 0.03-0.15
b-2 0.7-0.8 0.21-0.24
b-3 1.8-2.2 0.55-0.67

PR-F-8 b-1 1.0-1.3 0.30-0.40 100
b-2 2.0-2.3 0.61-0.70 100

RR-F-9 b-1 1.0-1.3 0.30-0.40

b-2 2.0-2.3 0.61-0.70

RR-F-10 b-1 1.0-1.3 0.30-0.40
b-2 2.0-2.3 0.61-0.70 100

RR-F-11 b-1 1.0-1.3 0.30-0.40

b-2 2.0-2.3 0.61-0.70



4NT Ii-SITU COMPACTED -

STANDARD SIEVE NO. S PIE (m) ATTEKUERSIV NTNAIU
SIZ i LiITS (b) USCS ME0NT !NaITun 

SAND SILT 01 CLAY () EIGT . DA DENSITY

10 40 100 200 .005 .00! LL PL PM (SI) i -
u  ..- (P I) (,lv.). ,

83 51 25 18 sm
86 53 26 20 SM

97 85 68 63 53 32 21 M 33.0 1
91 75 58 53 46 29 15 _ 103.8 1663 21.0

I1S c 3 3o1 .20 S

o80 52 32 25 37 21 16 sc i I

52 38 24 19 -- i -

.1 4 2 1 GP

37 12 2 -GP

85 27 22 5 CL-ML_
72 25 19 6 CL-ML

76 45 25 22 22 15 7 SC__:

56 31 21 17 Sm , I__
59 45 35 29 SM __i

07 l 50 39 2 11 6 Sc _

67 46 24 114 _ NP SM _____________ __

73 52 39 31 sM
42 19 11 7 SW-SM

94 I 0 35 s _

68 50 37 28 SM ___

100 97 83 79 28 22 6 ML 1
0loo 95 89 82 45 30 5s ML

ao- -

1 1 1 . ..



______l-SIU COUPACTED

INV UNI U IN

(Oct) (k/ oW aMZ

H ______ 33.0 _ _

ML 1 -1 _ 103.8 1663 21.0 - - - - -

GP___ ___

GP _ _ _ __ __ __

CL-ML _____

CL-ML______

Sc ___ __ __

SiW-SM ___

SM___

ML- - - _ - - ---

ML _
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VERIFICATION SITE
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FI-TI-27-ViI

BORING SAMPLE SAMPLE INTERVAL SOIL NORMAL STRESS SHEAR STENT
MOI~ FEET METERS T kE t7 kN/m 2  kit kN/u 2

AR-I-1 0-10 40.1-40.6 12.22-12.37 SW-SI 4.0 192 5.4 259
SW-SI 6.0 33 10.4 496

_______SW-SM 12.0 515 11.4 546

RI-3 P-14 71.4-72.3 21.76-22.04 sM 7.0 335 4.9 2357

SM 11.0 57 7.1 340

SM 15.0 716 9.2 440

SMuART OF DIRECT SHEAR TEST RESULTS
* VERIFICATION SITE

REVEILLE-RAILROAD COP, NEVADA

01 SITING INVESTIGATION TAKE!

DEPARTMENT OF TME AIR FORCE - SAVSO 9.4

2 JUIL 78&I-



COMPRESSIVE STRESS (ksf)
0.25 0.3 0.5 1 2 3 4 5 8 710 8 ie 1 32

-- W

iI4 o s 0020 30 40-0 00 10

COPESIESTESik/2

INIIA INITIAL INIIAL INIIA

S MB INGSML APEITRA OL R EST OS EREO

O. NoTYECITN RTO STRT N

FETMTES1f kgm S

0 RB4 P7 20 .5-10 6 2-64 N 63. 100 300 40 0 4 100

COPESV STRESS kU/rn2

IN ITI INVETIATINTA NTA
NOEPN.RTY E N O N TE R ATIOE SATURATION

-6 MALRS ION
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TAAASIEEOE US STANDARD SIEVE NUDBER NINNIOETER

to 1l* 3/4' 3/8' 4 10 20 40 so 100 200 ________

10

40.-

- -

C9MPSITE ACTIVWITY SAME INTERVAL SOIL
STEOL SAME

- NE * "g* EN FEET METERS TYPE

IE RR-T-7 -SC

- F RR-P-U - C

S RI-P-U S-S

Rj -- 2 -- -- - I

GRAIN SIZE CURVES. CUR TESTS
VERIFICATION SITE

REVEILLE-RAILRIAD COP. NEVADA

1111 SITING INVESTIGATION I
OEFARTUEWT OF THE AIm FORCE - SAYS 0-

2 131 76 UlmY-



jSTIIARSIVE $. AND SILT 01 CLAY

STNADSAEOPENINGt US STANDARD SIEVE NUMBER NYBRUNETER

3/4' 2i 3/8' Id1 20 40 60 100 200

*0~~~1 T .II%

k70.

Z 0

ac

a 00 0'. .

$ 0.0 11.030 . . .1 .05 .01 .065 .001

GRAIN SIZE IN MILLIMETER

CUPOSI TE ATVT SAMPLE INTERVAL SOILISYMNL SAMPLE CIT
MlUEN I E FEET METERS TYPE

I -ICS1 -0 -. 806 C-

I I-CS-11CLI

j *- ~~~~~K RR-CS-15 ... LL.......~l..L.

L RR-F-3 M -I.

GRAIN SIZE CURVES, COR TESTS
VERIFICATION SITE

REVEILLE-RAILROAD COP, NEVADA

91 SITING INVESTIGATION 9-
DEPARTMENT OF THE AIR FORCE - SANSO 0-

- I a or--"

LA EL1 A1O21 NC A-I
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FN-TR-27-VII

EXPLANATIONS OF FIELD CBR TEST RESULTS

The results of field CBR tests and related field density,

moisture content, and laboratory soil classification tests are

presented on the summary table included in this section. The

following explanations will aid in reviewing the data included

in the table.

A. Definition of California Bearing Ratio (CBR) - California

Bearing Ratio (CBR) is the ratio (in percent) of the

resistance to penetration developed by a soil to that

developed by a specimen of standard crushed-rock base

material and is the basis for many empirical road design

methods used in this country.

B. Activity Number - Field CBR tests are identified as follows:

BS-F-l

BS - abbreviation for the site (e.g., BS-Big Smoky)
F - abbreviation for field CBR test
1 - number of activity

C. Ground Surface Elevation - Indicated elevations (in feet

and meters) are estimated from topographic maps of the

study area within an accuracy of half the contour interval.

D. Surficial Geologic Units - Indicates the surficial geologic

unit in which the activity is located.

E. USCS - The symbols used are from the Unified Soil Classifi-

cation System; see Table 6-1 of Section 6.0, "Boring Logs",

(for details of USCS.

TIMON NATIOIAL, ONO.



FN-TR-27-VII
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F. Grain-Size Distribution and Plasticity - These are from

results of laboratory tests. See Section 6.0, "Boring

Logs", for explanations.

G. In-Situ Dry Unit Weight - Indicated dry unit weights are

from field density tests conducted at each CBR test site inI accordance with ASTM D 1556-64, "Test for Density of Soil

in Place by the Sand-Cone Method".

4'z

H. Moisture Content - Moisture contents as determined in the

field by the "Speedy Moisture Tester".

I. Estimated Percent of Maximum Dry Density - Indicates the

ratio (as a percentage) of in-situ dry unit weight to

the 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".

J. Average Field CBR - Average of three field CBR tests

performed at each level.

K. Remarks - These include comments about the in-situ soil

conditions which may have had significant influence on the

CBR test (cementation, cobbles, gravel, and/or unusual

moisture content). See Section 6.0, "Boring Logs", for

explanation of terms used to describe cementation and

cobbles. Indurated indicates soil or rock hardened by

heat, pressure and/or cementation. Disseminated caliche

indicates a scattered distribution of calcium carbonate in

the soil profile.

fi NAVIINMINL, INS.
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GROUND SURFICIAL GRAIN SIZE IN SITU 1OISTUE PERCENT O AV
ACTIVITY SURFACE DEPTH DISTRIBUTION DY UNIT CENTENI F

UNBER ELEVATION GEOLOGIC USCS AND PLASTICTI WEIGH NNTC N AXOIUM FI
--- - -DRY

FEET NETERS UNIT FEET ETERS - GR SA FiLLPI (pcf) (kg/ 3) ( ) DENSITY

R-F-1 5480 1670 A5y 0.75 0.23 SN 95.3 1527 1.3 13
1 2.2 0.87 SC-SN 17723 20 4 114.3 1131 l.5 37

RR-F-2 5485 1872 A~y 1.0 0.30 SM 5 177 18 108.8 1740 1.1 13

2.2 0.67 SI 5 1520 115.0 1342 3.6 Is
RR-F-3 5600 1707 A2 0.5 0.15 MH I 3762 53121 86.8 1367 33.8 13

1.5 0.48 11L 5 42 53.46.15 90.2 1445 21.6 17
RR-F-4 5560 1695 A5I 0.7 0.21 SC 9 61 30 36 20 04.7 1517 15.2 75

1.7 0.52 SC 9 65 25 37 16 02.4 1480 15.0 73
RR-F-5 5000 1524 ASy 1.0 0.30 GU 42 39 "9 114.3 1831 12.1 e0

2.0 0.61 GP. 51,48 1 1 1 1
RR-F- 1 4960 1512 A y 1.7 6.52 GPi 52 47 I 108.7 1741 4.1 14

2.5 0.76 OP O_
RR-F-7 4930 1503 A4o/A~y 0.1 0.03 CL-L - 8527 5 84.0 1360 11.5 75

0.7 0.21 CL-IL 7225 I 11.3 1302 0.5 72

1.8 0.55 SC 14 422 22 7 96.3 1583 5.3 is
1-- 5050 1539 A~y 1.0 0.30 SM 29154 17 1 1 39.2 1501 1 8.8 77

2.0 0.81 M 30 4120 92.2 1477 12.3 72
-F-2 5030 1533 A51 1.0 0.30 SC 6. 55 39 37 16 71 1 1205 11. Be

2.0 0.61 SM 2264 14 NP 35.0, 1522 3.0 74
RR-F-10 4990 1521 ASy 1.0 0.30 SM I 51 31 102.6 1647 12.8 of

2.0 0.61 Sw-sM 44 49 7 105.3 1e8 7.0 82
RR-F-11 4060 1512 Ay 1.0 0.30 SM 2 63 35 02.0 1474 11.1 72

2.0 0.81 SM 16 54 28 of1.0 1458 11.3 72
RR-F-12 4855 1480 A4o 0.5 0.15 1L 0 21 79 28 6 78.5 1225 12.2 70

1 1.5 0.40 M1L 0 18 02 45 15 82.3 008 23.0 14
R-F-13 4930 1503 A4o 2.5 0.76 SM 7 8211 100.3 1607 8.8 13

(L
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ED AVERAGE

FIELD CIA REMARKS

V

7 Stage I-r caliche, week
2
4

2

7 Stage 13 caliche, soft to modefstely hard, CDR soft-4; COR herd-14
2
2

11 Field density not obtained due to soil ceving

I
I Field density not obtained due to sail caving

14 Desiccated

I Desiccated

22 Stage I caliche, slightly indurated

3

I Stage I callche, varlabl cementation, weak
2

4
3
5

7 Desiccated and fissured In situ

21 Stage 1- caliche, slightly indurated

FIELDI CON TEST RESULTS
VERIFICATIU 31TE

REVEILLE-RAILROAD COP, NEVADA

ml5[gw Iv51G I~

oEPAulw1wl of IN ORaC - SaUSo

UfjfF NATI SITE

REVELLERAIROAOCOP UE A uv-
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~ VERIFICATION SITE BOUNDARY

m * CANDIDATE DEPLOYMENT PARCEL (COP) BOUNDARY

*tP NOTE: Where reullple activities were performed at the same location.
the correct location is idestgnated by either (1) the boring
symbol or (2) the CPT symbol. if no boring was drilled
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