
AD-A113 393 FUGRO NATIONAL INC LONG BEACH CA F/6 13/2
VERIFICATION STUDY - WAH WAH VALLEY. UTAH. VOLUME 11. EOtCHI- ETC(U)
MAR 81 FO704-80-C-0006

UNCLASSIFIED FN-TR-27-WA-VOL-2 ML.lllll..lflflfl
EEIIIEEEEEIIIE
EEEEEEE.EllEEE
IEEEEEEIIIIIEE
IEEEEEEIIEEIIE
EIEEEEIIIEIIIE
EEIIIEEIIIIEEE



1111=1 '111__L6__



PHOTOGRAPH THIS SHEET

i ~ ~LEVEL vov
LEL FINVENTORY

z

\N, A/ 7r- .2 7- a4'$
wDOCUMENT IDENTIFICATION

Tkk~~~~.t approved

Impbcroloass and sale; is

DISTRIBUTION STATEMENT

ACCESSION FOR
NTIS GRAM

ric TAB

JUSTIFICATION E I

APR 0 9 1982

AVAILABILITY CODES E
DIST AVAIL AND/OR SPECIAL 2 DATE ACCESSIONED

DISTRIBUTION STAMP

DATE RECEIVED IN DTIC

PHOTOGRAPH THIS SHEET AND RETURN TO DTIC-DDA-2

DTIC FORM 70A DOCUMENT PROCESSING SHEETDTCOCT 7970



MX SITING INVESTIGATION
GEOTECHNICAL EVALUATION

AD All 3393

VERIFICATION STUDY
WAH WAH VALLEY, UTAH

VOLUME II - GEOTECHNICAL DATA

PREPARED FOR
BALLISTIC MISSILE OFFICE (BMO)

NORTON AIR FORCE BASE, CALIFORNIA

carm=d&* EnnMM owd Golost



SECURITY CLASCIFICATION OF THIS PAGE (When tIat r.!eid). .

REPORT DOCUMENTATION PAGE RFAV TN';TRU!'TIONS
. REPORT NUMBER CS.rlO kO ?.P-:";Fj, C', A ALO.,L *0VBER

4. TITLE (and Subtitle) L" t- . . ... f ..... '-- .C.F. CC -

7. AUTHOR(s) U , o' P , ,CT R R ,rt ;t T NUM B ,..

2ic , c,,,P {> - (.--

9. PERFORMING ORGANIZATION NAME AND ADDRESS 0 R E . V . i(-NIT:r ASK

II. CONTROLLING OFFICE NAME AND ADDRESS , " 2 ./P)RT CATr

• \ ' " L 13. NUYBER F F

C7ZW4C (s.c :N\1~A I
*\'c~(7 CA-c -A~~f~cILC~_

14. MONITORINGT AGENCY NAME & ADDRESS(il different from Contm4Iling CI!ic. I -S UF(URITY C, ASS (o! th-. repo:t

SC64 EDJIAE

16 ISTRIBUTION STATEMENT (of this Repo~rf)

17.

18. SUPPLEMENIARY NOTES-____

1.KEY WORDS (Cont inue on reverse alde it necessary and Ident!1y by block numb)

20. ABSTRACT (Continue on reverse aide If necessary and identity by bin A nisnber)

FORMN7 17 EDITION OF I PlI.A CS IS O'3SO 1 -DD JAN 73:1473 
11 ION C,-- 

sH. 
10-: 

,-,. 
ii l



FN-TR-27-WA-II

.1 MX SITING INVESTIGATION
GEOTECHNICAL EVALUATION

VERIFICATION STUDY - WAH WAH VALLEY
UTAH

VOLUME II - GEOTECHNICAL DATA

Prepared for-:

U. S. Department of the Air Force
Ballistic Missile Office (BMO)

Norton Air Force Base, California 92409

Prepared by:

Ertec Western, Inc.
3777 Long Beach Blvd.

Long Beach, California 90807

24 March 1981

iUG" O NATIONAL. INU.



FN-TR-27-WA-II

I FOREWORD

IThis volume of geotechnical data was compiled for the Department
of the Air Force, Ballistic Missile Office (BMO), in compliance
with Contract No. F04704-80-C-0006, CDRL Item 004A6. It con-
tains the field data and laboratory test results from the
Verification investigation of Wah Wah Valley. A synthesis of
these data are available in Volume I (FN-TR-27-WA-I).

IThe data in each section of this volume are preceded by an
explanation of the format and terms used in the compilation.
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1.0 ACTIVITY MAP AND GEOLOGIC STATION DATA

Explanation:

Locations of all field investigations are shown in Drawing

II-1-1, Activity Location Map (in pocket). The geodetic and

Universal Transverse Mercator (UTM) coordinates of all activi-

ties are listed in Table II-1-1.

Geologic stations were established at selected locations

throughout the valley at which detailed descriptions of surfi-

cial basin-fill deposits or rock were recorded. All data taken

on surficial basin-fill units at the geologic stations are

listed in Table 11-1-2, and an explanation of the column head-

ings in the table is given below. An example of the field data

sheet is shown on Figure II-1-i. At stations where rock de-

scriptions 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 11-1-2 Explanation

Station Number Geologic stations are numbered sequentially.
(e.g., NWAG001; N- Nevada-Utah Study Area;
WA= Valley abbreviation [Wah Wahl; G= Geology
Station).

Geol. Unit Generalized mapped geomorphic unit (see expla-
nation below). The grain-size designations (s,
g, and f) indicate sand, gravel, and fines,
respectively.

MPS (mm) Average Maximum Particle Size in millimeters.

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

based on the entire deposit, whereas percent-
ages of gravel (%G), sand (%S), and fines (%F)

.f1153 OMTOONAL ING.
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are taken only on the fraction composed of
particles less than three inches (76 mm) in
diameter. Note: The symbol 0 (occasional)
indicates between one and five percent; zero
indicates zero to one percent.

* Laboratory analyses of selected soil samples
using the Unified Soil Classification System.

USCS Soil class according to the Unified Soil Class-
ification System.

Munsell Color Soil color based on standard Munsell Soil Color
Charts.

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

Physical Data listed in columns 6 through 15 address
Properties specific soil properties. These are listed

below in parentheses following the column
heading number and are also listed at the
bottom of Table II-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) Slightly Moist, 3) Moist, 4) Very
Content) Moist, 5) Wet

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) Non-stratified, 2) Stratified, tabular,
3) Stratified, other (lensed, cross bedded,
discontinuous beds)

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
Layer) (above)

jiTGRO NATIUSAL. 10
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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) None, 2) Stage I, 3) Stage !I, 4) Stage
Development) III, 5) Stage IV

Terrain Terrain information at the data location is
broken into the following categories:

Drainage Depth Average depth of drainages (in feet)
(ft)

Drainage Width Average width of drainages (in feet)
(ft)

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

Sample Number of samples taken

GENERALIZED GEOLOGIC UNITS

Explanation

Surficial Basin-fill Units

Al Ynunger Fluvial Deposits - Major recent stream-channel and
flood-plain deposits.

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

A3 Eolian Deposits - Windblown 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 (A5y), intermediate (A5i), and older (ASo) alluvial
fans are differentiated by surface soil development,
terrain conditions, and present depositional/erosional
environment.

"iGRO NAT80SAL. iNU
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Grain sizes of these deposits (except A3 deposits, which are

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

or g) 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 clays and silts (ML, CL, MH, CH)

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

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

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 (pyroclastic) - Rocks formed by accumulation
of volcanic ejecta (e.g., ash, tuff, welded tuff, agglom-
erate).

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).

jilGRO NATIONAL. INa
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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).

IU'GRIM U*?eAI. mu.
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WAH WAH VALLEY ACTIVI rY LUCATIONS

ACT GEODETIC COtRD. ',TM COORD.
ID. LAT. LONG ZONE 12

DEG MIN DEG MIN NJr..M) E(KM)

BORING SITES

WA- BOI 38 4.1.02 113 22.38 4Z24. 15 293. 58

WA- 802 38 35.63 113 20.65 4274. 10 295.84

WA- B03 38 33.25 113 25.05 4269-86 289.33

WA- B04 38 26.27 113 24.45 425b 94 289.87
WA- B05 3 29.t ; 113 28,42 4263 07 284,25

WA- B06 38 44.38 113 23. 11 42'C).38 292.69

WA- B07 38 42.28 113 17.13 4286.28 301.26

CPT SITES

WA- COI 38 43.42 113 19.93 4288 48 297 25
WA- C02 38 43.81 113 20.88 429q 24 295.90
WA- C03 38 44 II 113 22,01 4289 84 294.27

WA- C04 38 44.38 113 23.11 4290.38 292.69

WA- C05 38 29. 69 113 29.04 42t3 44 293.37
WA- C06 38 29.51 113 28.42 4263.07 284.25
WA- C07 38 28.93 113 27.43 4262 07 285 87

WA- COS 38 28 56 113 26.50 42 I 25 286.99

WA- C09 38 28.25 113 25 25 4rbO 64 288 81

WA- CIO 38 27 9 113 24.07 4259 92 290 50
WA- C11 38 27.07 113 24.25 4258 41 290.20

WA- C12 38 26.27 113 24.45 4256 94 289.87

WA- C13 38 25.45 113 25.35 4255 45 288.52
WA- C14 38 24 56 113 26 25 4253.84 287. 16
WA- C15 38 24. 10 113 2b 87 4253 02 286 25
WA- C16 38 23.57 113 27.54 4252.05 285.25
WA- C17 38 23.48 113 24.86 4251.80 289.13
WA- C18 38 22 44 113 24.76 4249.86 289.23
WA- C19 38 21.75 113 25.51 4248 61 288 11

WA- C20 38 23.73 113 23.90 4252 22 290.55
WA- C21 38 23.84 113 23 02 42 2 3P 291.84
WA- C22 38 23.45 113 22.22 4251.63 292.98
WA- C23 38 23.11 113 21.42 4250.97 294 13
WA- C24 33 23 32 113 20 62 4251 33 295.31
WA- C25 '1 26 t4 !13 17 E6 42*: 44 299 46
WA- C26 3B 26 34 113 18.79 4 S 5 29S 10
WA- C27 38 26.HIt 113 :0 09 4Z,8 62 29 .24
WA- C28 38 27. ig 113 21. 32' 42"! Q 294 46
WA- C29 38 27 54 113 22.72 425 2'' 292 45
WA- C30 38 34.04 113 R,5 4'7 9 87 05

GEOGRAPHIC COORDINATES OF ACT IVITIES
WAN WAN VALLEY, UTAH

09PAOymgwv OF mga AIR WORCK - 800 ov

I M5.0 NATIONAL INO.
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PNTh.27-WA4

WAt; wAH ',AL.LE ACTIvIrf LOCAILUNS

ACT ZEODETITC CO]RD. 'JTM COORD.
ID LAT. LONG. ZONE 12

DEG MIN DEG MIN NWM) E(KM)

WA- C3I 36 33.71 113 2, 05 427§ 75 287. 91
WA- C32 38 33. 25 113 25 05 4c2m 86 289 33

WA- C33 38 32. 73 113 24 11 426e.87 290.68

WA- C34 38 31.73 113 23 37 4266.99 291 70
WA- C35 38 31 54 113 22.43 42.b6&0 293.06

WA- C36 38 31.53 113 20.83 4266 53 295.38
WA- C37 .39 31.-5 113 20.08 4267, 10 296 48

WA- C38 36 35 63 113 20.65 4274 10 295.84
WA- C39 38 35 84 113 18.39 4274.41 299 14

WA- C40 38 35.88 113 19.01 4274 50 29e 24

WA- C41 38 35.94 113 19.79 4274.65 297. 10

WA- C42 38 36.08 113 21.75 4274.97 294.27
WA- C43 38 36 11 113 22.76 4275.08 292 80

WA- C44 38 37.00 113 22.95 4276 73 292.57
WA- C45 38 37.65 113 23.03 4277.93 292.49

WA- C46 38 38.44 113 23.30 4279 39 292. 13
WA- C47 38 40.44 113 17.83 4282.89 300.16

WA- C48 38 40.74 113 18.93 4283.48 298.58
WA- C49 38 40.H1 113 19 95 4283.66 297 10
WA- C50 38 40.99 113 21.08 4283-85 295 47

WA- C51 38 41 02 113 22.38 42e4 15 293. 58
WA- C52 38 41.07 113 23.53 4284 28 291.92

WA- C53 38 41.19 113 24.59 4294.53 290.39
WA- C54 38 41.22 113 25.77 4284,63 288.68
WA- C55 38 40.93 113 26 82 4283.95 287. 14

WA- C56 38 40.54 113 27 60 4283 45 285.99

WA- C57 38 39.69 113 29.93 4281,97 282.57

WA- C58 38 40.01 112 29.22 4282.53 283.61
WA- C59 38 40.23 113 28.41 4282.91 284-81

WA- C60 36 43. 14 113 19.09 4227.94 298.46
WA- C61 36 42.71 113 17.99 4287. 10 300.04

WA- C62 38 42.28 113 17.13 42e6 28 301.26

WA- C63 38 42. 10 113 15.96 4285 90 302.94
WA- C64 38 41 87 113 14.92 4285.43 304.44

WA- C65 38 41.69 113 14.05 4285 09 305 70

WA- C66 38 41. 83, 13 12.72 4285.2S 307-62
WA- C67 38 41.97 113 11.96 4 2 5 : 306 74

WA- C68 36 41.S9 113 7 53 4 25 22 315 16
WA- C69 38 41. 83 113 a.78 - 16 I 231 34
WA- C70 38 41. 76 113 9.93 4Z,.: 07 311.68

WA- C71 38 41.87 113 11 05 4235.30 310 06

WA- C72 38 29 -16 113 29. 40 4:r-. 'i 282 V5

GEOGRAPHIC COORDINATES OF ACTIVITIES
WAN WAH VALLEY. UTAH

MX SITING INVESTIGATION -1-1
OPARTMENT OF T14 AIR FORCE - 900 2 OP 2

**o NATIONAL, EU4--
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WAN WAN VALLEY ACTIVITY LOCATIONS

ACT GEODETIC COORD. UTM COORD.

ID. LAT. LONG. ZONE 12
DEG MIN DEG MIN N(KM) E(KM)

FIELD CBR TESTS

WA- F01 38 28.25 113 25.25 4260.64 288.81
WA- F02 38 27.54 113 22.72 4259.22 292.45

WA- F03 38 24.56 113 26.25 4253.84 287.16
WA- F04 38 26.27 113 24.45 4256.94 289.87
WA- F05 38 40.74 113 18.93 428348 298.58

WA- F06 38 37.00 113 22.95 4276.73 292.57
WA- F07 38 35.63 113 20.65 4274.10 295.84
WA- FOS 38 32.73 113 24.11 4268.87 290.68

GEOLOGIC STATIONS

WA-GSOI 38 43.49 113 19.91 4288-62 297.28

WA-GS02 38 41.26 113 25.50 42S4.70 289.00
WA-GS03 38 41.06 113 22.11 4284.20 293.98
WA-GS04 38 41.01 113 19.40 4284.01 297.91
WA-GS05 38 42.89 113 19.93 4287.51 297.23
WA-GS06 38 43.72 113 20.55 4289.07 296.37

WA-GS07 38 43.94 113 22.13 4289.53 294.10
WA-GSO 38 43.02 113 21.14 4287.79 295.48

WA-GS09 38 44.27 113 21.09 429011 295.61

WA-GSlO 38 41.89 113 15.46 4285.50 303.66
WA-GS11 38 41.58 113 13.60 4284.85 306.34
WA-GS12 38 45.B9 113 17.97 4292.99 300.21

WA-GS13 38 43.26 113 18.36 4288. 1.4 299. 53
WA-GS14 38 44.05 113 18.13 4289 58 299.90
WA-GS15 38 38.83 113 28.63 4280.33 284.41
WA-GS16 38 41.42 113 25.94 4285.01 288.44

WA-GS17 38 39.57 113 30.37 4281,78 281.93
WA-GS18 38 39. 13 113 29.57 4280.93 283.06
WA-GS19 38 39.62 113 24.42 4281.63 290 56

WA-GS20 38 38.29 113 22.03 4279.08 293.97
WA-GS21 38 41.80 113 10.33 4285.15 311.09

WA-GS22 38 39.95 113 12.48 4281.80 307.89
WA-GS23 38 39.45 113 13.00 4280.90 307.12
WA-GS24 38 40.54 113 17.93 4283.06 300.02
WA-GS25 38 34.22 113 23.35 42-1.60 291 85
WA-GS26 38 33.36 113 22.38 4_ lt. 293.23
WA-GS27 30 33.91 lt3 21.00 427r 93 295.25
WA-GS28 38 33.86 113 19.76 4270 80 297.05

WA-QS29 J 33. 83 113 19 43 42" ' 74 207 53

GEOGRAPHIC COORDINATES OF ACTIVITIES
WAH WAH VALLEY. UTAH

MX SITING INVSTIGATION 
T

oSPAU Mey op TiN6 AIR FORCE - 30O

, uwo NATIONAL, ONO.]

24 MAR -1
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PN.Th.27WA49

WAH WAH VALLEY ACTIVITY LOCATIONS

ACT GEODEFIC COORD. QTM COORD,
ID. LAT. LONG. ZONE 12

DEG MIN DEG MIN N(KM) E(KM)

WA-GS30 38 31.42 113 21.72 4266.36 294.09
WA-GS31 38 32. 13 113 18 53 42b7. 55 298.76
WA-GS32 38 32.93 113 20.56 42h9. 10 295.85
WA-GS33 38 37.38 113 17.60 4277,23 300.35
WA-GS34 38 37.76 113 19.38 4278.00 297.78
WA-GS35 38 25.83 113 20.62 4255.98 295.42
WA-GS36 38 25.49 113 19 34 42t5 29 297.27
WA-GS37 38 24.94 113 20.71 4254 33 295 25
WA-GS38 38 23.38 113 20.16 4251.43 295.98
WA-GS39 38 20.32 113 22.40 4245.85 292.57
WA-GS40 38 24.11 113 22.57 4252.87 292.50
WA-GS41 38 25.21 113 23.27 4254.92 291.53
WA-GS42 38 27.04 1L3 24.17 4258 35 290.31
WA-GS43 38 25.04 113 25.13 4254 69 288.83
WA-GS44 38 23.73 113 25.98 4252.30 2e7.52
WA-GS45 38 22.52 113 24.74 4250.01 289.27
WA-GS46 38 25. 53 113 28. 14 4255.70 284. 46
WA-GS47 38 27.61 113 27.44 4259.52 285.59
WA-GS48 38 28. 15 113 27.38 4260 52 285.71
WA-GS49 38 26.31 113 29.02 4257. 19 283.22
WA-GS50 38 31.93 113 24.44 4267.40 290. 16
WA-GS51 38 33.06 113 24.50 4269 50 290.13
WA-GS52 38 31.08 113 26.28 4265 91 287.44
WA-GS53 38 30.29 113 28-21 4264.51 284.60
WA-GS54 38 30.20 113 31.04 4264.45 280.49
WA-GS55 38 36. 50 113 23. 12 4275.81 292 30
WA-GS56 38 36.37 113 23,78 4275.59 291.33
WA-GS57 38 36. 13 113 24.78 4275 19 289.87
WA-GS58 38 35. 12 113 27. 15 4273.41 286. 37
WA-GS59 38 34.28 113 27.85 4271.89 285.33
WA-GS60 38 30. 19 113 30 22 4-4 41 281 68
WA-GS61 38 29.15 113 27.06 42-2.36 286.21
WA-GS62 38 29 10 113 23.06 4ct2 12 292.03
WA-GS63 38 30.20 113 21.46 4264. 10 294. 41
WA-GS64 38 26.20 113 18. 11 4256.57 299.09
WA-GS65 38 27.03 113 20. 17 42,8. 17 296 14
WA-C-6b 38 35.94 113 23.34 4-' . 78 291 95
WA-GS67 38 38.80 113 23.54 42F,- C7 291 80
WA-0G68 38 38.68 113 25. 92 429 C4 298 34
WA-GS69 38 25.66 113 2b. 18 4255 87 287 33
WA-GS70 38 22.99 113 28. 11 4251.02 284 39
WA-GS71 38 19. 13 113 23.50 4243 70 290 92

GEOGRAPHIC COORDINATES OF ACTIVITIES
WAH WAN VALLEY, UTAH

NX SITING INVEt-IGAIIOW TASL -

06PARTUM" OF ThIt AMA FOECSt-UM 900 l

__________________ NATIONAL, UNO
24 MAR1
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WAN WAN VALLEY ACTIVITY LOCATIONS

ACT GEODETIC COORD. UTM COORD.
ID. LAT. LONG. ZONE 12

DEG MIN DEG MIN N(KM) E(KM)

WA-GS72 38 23.94 113 20.82 4252.48 295.04

WA-GS73 38 14.70 113 24.78 4235.55 288.83

REFRACTION LINES

WA- S01 38 44.11 113 22.01 4289.84 294.27
WA- S02 38 29.86 113 29.40 4263 7b 282.85
WA- S03 38 28.98 113 27.43 4262.07 285.67
WA- S04 38 23.32 113 20.62 4251.33 295.31
WA- S05 38 26.14 113 17.86 4256.44 299.46
WA- 506 38 23.57 113 27.54 4252.05 285.25
WA- S07 38 20.91 113 25.14 4247.05 288.60
WA- S08 38 20.38 113 22.74 4245.97 292.08
WA- S09 38 28.29 113 27.28 4260.79 285.86
WX- S10 38 26.51 113 29.61 4257.58 282.38
WA- 811 38 39.69 113 29-93 4261.97 282. 57
WA- 912 38 38.44 113 23.30 4279.39 292.13
WA- S13 38 32.06 113 19.22 4267.45 297.75
WA- 914 38 34.27 113 27.56 4271.85 285.75
WA- 915 38 18.21 113 23.96 4242.02 290. 19
WA- S1 38 41.69 113 14.05 4285.08 305.70
MA- S17 38 43. 14 113 19.09 4287.94 298.46
WA- 918 38 41.89 113 7.53 4285.22 315.16
WA- 919 38 39.18 113 10.83 4280.32 310.25
WA- 920 38 39.98 113 13.29 4281.88 306.73
WA- 921 38 40.05 113 14.42 4262.06 305.08

RESISTIVITY LINES

WA- R01 38 44. 11 113 22.01 4289.84 294.27
WA- R02 38 29.86 113 29.40 42t3 76 282.85
WA- R03 38 28.98 113 27.43 4262.07 285.67
WA- R04 38 23.32 113 20.62 4251.33 295.31
WA- R05 38 26.14 113 17.86 4256.44 299.46
WA- R06 38 23.57 113 27.54 4252.05 285.25
WA- R07 38 20.91 113 25. 14 4247.05 288.60
WA- ROB 38 20.38 113 22.74 4245.97 292.08
WA- R09 38 28.29 113 27.28 4260.79 285.86
WA- RIO 38 26.'51 113 29.61 4257.58 282.38
WA- Rll 38 39.69 113 29.93 4281.97 282.57
WA- R12 38 38.44 113 23.30 4279.39 292. 13
WA- R13 38 32.08 113 19.22 4267.45 297.75

GEOGRAPHIC COORDINATES OF. ACTIVITIES
WAN WAN VALLEY, UTAH

mx SITING INVEgSTIGATION TABLE

DEPARTMENT OF THE A,1 FORCE - 0 I OP-1-1

_________________ ORO NATIONAL. -NO.
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FW4Th-274N".

WAH WAH VALLEY ACTIVITY LOCATIONS

ACT GEODETIC COORD. uTM COORD.
ID. LAT. LONG. ZONE 12

DEG MIN DEG MIN N(KM) E(KM)

WA- R14 38 34.27 113 27.56 4271.85 285.75
WA- RIS 38 18.21 113 23.98 4242.02 290.19
WA- R16 38 41.69 113 14.05 4285.08 305.70

WA- R17 38 43.14 113 19.09 4287.94 298.46
WA- RIB 38 41.89 113 7.53 4285.22 315.16
WA- R19 38 39.18 113 10.83 4280.32 310.25
WA- R20 38 39.98 113 13.29 4281.88 306.73
WA- R21 38 40.05 113 14.42 4282.06 305.08

SURFICIAL SOIL SAMPLES

WA-CS01 38 43.42 113 19.93 4288.48 297.25
WA-CS04 38 44.38 113 23.11 4290.38 292.69
WA-CS05 38 29.69 113 29.04 4263.44 283.37
WA-CSO8 38 28.56 113 26.50 4261.25 286.99
WA-CS1O 38 27.89 11-3 24.07 4259.92 290.50
WA-CS11 38 27.07 113 24.25 4258.41 290.20
WA-CS13 38 25.45 113 25.35 4255.45 288.52
WA-CS15 38 24.10 113 26.87 4253.02 286.25
WA-CSI8 38 22.44 113 24.76 4249.86 289.23
WA-CS20 38 23.73 113 23.90 4252.22 290.55
WA-CS23 38 23.11 113 21.42 4250.97 294. 13
WA-CS26 38 26.34 113 18.79 4256.85 298. 10
WA-CS28 38 27. 18 113 21.32 4258.50 294.46
WA-CS30 38 34.04 113 26.85 4271 39 287.05
WA-CS32 38 33.25 113 25.05 4269.86 289.33
WA-CS34 38 31.73 113 23.37 4266.99 291.70
WA-CS37 38 31.85 113 20.08 4267. 10 296.48
WA-CS41 38 35.94 113 19.79 4274.65 297.10
WA-CS43 38 36. 11 113 22.76 4275.08 292.80
WA-CS45 38 37.65 113 23,03 4277.93 292.49
WA-CS47 38 40.44 113 17,83 4282.89 300.16

WA-CS49 38 40.81 113 19.95 4283.66 297. 10
WA-CS52 38 41.07 113 23.53 4284 28 291.92
WA-CS54 38 41.22 113 25.77 4284.63 288.68
WA-CS56 38 40.54 113 27.60 4283.45 285.99
WA-CS58 38 40.01 113 29.22 4282.53 283.61
WA-CS61 38 42.71 113 17,99 4287. 10 300.04
WA-CS63 38 42.10 113 15.96 428590 302.94
WA-CS65 38 41.69 113 14.05 4285.08 305.70
WA-CS67 38 41.97 113 11.96 4285.53 308.74
WA-CS69 38 41.83 113 8.78 4285 16 313 34

GEOGRAPHIC COORDINATES OF ACTIVITIES
WAH WAH VALLEY, UTAH

mx SITING INVESTIGATION AL

DEPARTMENT OF THE AIR FORCE- 900 1-

I SOPS

I -o NATIONAL, i .I
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FP4TR-27.WA4

WAH WAH VALLEY ACTIVITY LOCATIONS

ACT GEODETIC COORD. UTM COORD.

ID. LAT. LONG. ZONE 12

DEG MIN DEG MIN NkV.M) E(KM)
-------------------------------------------------

WA-CS71 38 41.87 113 11.05 425.30 310.06

TEST PITS

WA- P01 38 43.81 113 20.8 4289.24 295.90

WA- P02 36 29.86 113 29.40 4263.76 282.85
WA- P03 38 28.98 113 27.43 4262.07 285.67

WA- P04 38 24.56 113 26.25 4253 84 287. 16

WA- P05 38 23.45 113 22.22 4251.63 292.98

WA- P06 38 26.84 113 20.09 4257.82 296.24

WA- P07 38 27.54 113 22.72 4259.22 292.45

WA- P08 38 31.53 113 20.83 4266.53 295.38
WA- P09 38 32.73 113 24.11 4268.87 290.68

WA- PIO 38 36.08 113 21.75 4274.97 294.27

WA- P11 38 35.84 113 18.39 4274.41 299. 14

WA- P12 38 40.83 113 26.82 4283.95 287.14

WA- P13 38 39.69 113 29.93 4281.97 282.57

WA- P14 38 41.19 113 24.59 4264.53 290.39
WA- P15 38 40.89 113 21.08 4283.85 295.47
WA- P16 38 40.74 113 18.93 4283.48 298.58

WA- P17 32 43. 14 113 19.09 4287.94 298.46
WA- P18 38 41,87 113 14.92 4285.43 304.44
WA- P19 38 41.83 113 12.72 4285.28 307.62
WA- P20 38 41.76 113 9.93 4285.07 311.68

TRENCH SITES

WA- TOl 38 44. 11 113 22.01 42i9 84 294.27
WA- T02 36 29.51 113 28.42 42f, 07 284.25

WA- T03 38 28.25 113 25.25 4260.64 288.81
WA- T04 38 26.27 113 24.45 4256.94 289.87

WA- TO5 '8 23.57 113 27. 54 4252.05 285.25

WA- TOb 3P. 3.48 113 24.86 4251.80 289.13

WA- T07 38 21.75 113 25.51 4248.61 288.11

WA- 106 3f 23.84 113 23.02 4252.38 291.84

WA- TO9 JO 23 32 113 20.62 4251.33 295.31

WA- TIO S Z 14 113 17.86 4256.44 299.46
WA- Tll 38 31.54 113 22.43 4266.60 293.06
WA- T12 38 32.06 113 19 22 4267.45 297.75

WA- T13 38 33 71 113 26.05 42-0.75 287.91
WA- T14 38 34.27 113 27.56 4271.85 285.75
WA- T15 IS 35 63 113 20.65 4274 10 29584

GEOGRAPHIC COOROINATES OF ACTIVITIES
WAH WAH VALLEY, UTAH

MX SITING INVSSTIGATION TASLE

OPANMTNT OP 1P4 AIR PORCt - WO 11O1-1
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FN-TR-27-WA-K

WAH WAH VALLEY ACTIVITY LOCATIONS

ACT GEGDErIC COORD UTM COORD.

ID. LAT. LONG. ZONE 12
DEG MIN DEG MIN N(KM) E(KM)

WA- T16 38 37.00 113 22.95 4276.73 292.57
WA- T17 38 40.23 113 28.41 4282.91 284.81
WA- T18 38 41.02 113 22.38 4284. 15 293.58
WA- T19 38 42.28 113 17.13 4286 28 301.26
WA- T20 38 41.89 113 7.53 4285.22 315.16

WATER WELL SITEF

WA- WO1 18 40 75 113 t8. 19 4 .49 299.65

WA- W02 3e 26.41 113 24 35 4257.20 290.03
WA- W03 38 23.33 113 24.95 4251.52 289.00

WA- W04 38 23.18 113 23.24 4252.46 291.52
WA- W05 38 21.00 113 23.67 424' 15 290.75
WA- 001 38 43.87 113 15.07 42w? 14 304 32

WA- 002 38 43.33 113 8.03 4287 91 314.50
WA- 003 36 43 11 113 11.57 4287.61 309.36

WA- 007 38 42 2e 113 17. 13 4286. 28 301.26
WA-WRO1 39 31.53 113 22.06 426.58 293.60
WA-WRO2 3& 25.7 113 25.00 4256.00 289.05
WA-WRT2- 38 25.61 113 25. 16 4255. 75 288 81

GEOGRAPHIC COORDINATES OF ACTIVITIES
WAi WAH VALLEY, UTAH

X saflw@ ,NV STIS ATION TA LE

oSPAYMEW OP WE lE P~d -6MG 111-1OI..VlN O V..F OIC" - DUO I$OF

"U 1O NATIONAL, IIS.
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S SOI L D ESC RI PT IOaN I T ER R AIN W

*STATION i OEO. a pS GRAIN S. 7F LJSCS IRD45LL SOL3ACE PHYSICAL PROPERTIES 3DRAINAW(PT SLOPE $SMPLE
NWEPTE UNIT38 I M S CI %a %SIF COLOGR ROCKTYPES 6 7 8 9 10 11 12 1314 15 DETH UITH (Z) i

,AAGOOIIASYS' 6 00 00o100 0 Sp 7.5Y"4/4 3 31 21 1 3 1 2 0.7 3.3 2 30
NAGO2 A5YS. 5C 0 0 7 682-5 SM I O.OYR5/4 S2 2 1 1 2 1 1 2 1 13 1 1
NWAG03 510 110 0 10 50 40 10 GP-GWIS S2 2 1 1 2 1 1 2 1 2' . 9.8 9

MAO04 640 20 0 0 5 85 10 OP-SM1O09/SS 1 6.6' 0
0O359 3509 4 P10.OYR514482 2 11 2111 2 1 2 0I

-W36M90 48S 5010 0 5 G4 P-GN0Y4 521 2 1 123 1 2 1 13 '0

N61A007 3ASYS 452 0 0o 75 90 5 OP-SM1.09/ S2 St2 1 1 231 1 2 1 1 3 16 33 1 30

2083S 30 0590o 5 OP-GM LO.OYR5S/452 21 13 11 213T.3 3.32t 0
fAG009:85O30 016 5 o O9- S2521 2 1 1 3 31 2 1 13 . .

#618001 3 463 0 0 0 9 PSN 10.OYRS/43 1 1 2 1 3-11 3 30

13O2A G3 35 0 0 5 9 P-NO0 R/S 2 1 1 3 1 1 2 1 2': 1.6 3.3 3 30

#JUdlOI31 A093 3 0 0 0 1005 SFs 1 Y S 2 2t 1 1 3 1 1 2 2 2 1 3 0
sall 'A4061 00 4 4 25 10.OYR5/4 1 28 1 1 2 1 1' 1.0.
'AhAS005 3 Al 10 0 0 33 0 27 5 SM 10OR/ 222 3 40 2.

HU018 3 4 A :l 350 0 10 25 90 25 SM-S 10.OYR4/4 52 2 1 2 3 1 1 2 1 6 48.03 3 0
PA0O13 AYG 370 0 03 22 too 8GM 10.OYR5/42 2 31 3 1 10 ' 10 .
Nb4142 3 406 10 0 0 10 85 4 Se-S 10 OYR5/4 922 2 2 3 1 1 2 1 2 . 00 1 30

t4 02 3 452 4 0 5 13 40 3 22 SM l0.0YR~ 1S 2 3 8.0 50.0 3 1

NLAW 0I YR670 049 12 8G S2 2 2 1 2 2 10 1 0. 4 31

to6023AF 000 5 3 78 10.OYR4/3 S221 2 7 1 1 1 1' 0 .0 80.0 4 3 0

M3A~o2 5YS 170 0 0 3 2 4 378GM 10.o OYR4/4 S2 2 3 1 3 1 1 2 1 2' 20 1.0 1 3 1
N616110 64MYF 1oo0 0 0 2 8 52*SP- 10 oYR5/4 S2 2 2 2 1 1 2 1 2' 0. 1.0 1 3 10
M61WO2 3A4Y8 20 0 0 1 2 9 736 A8 10.OYA*,4 Sl S 2 2 2 2 1 1 2 1 23 1.0 25.0 1 . I

#6UASO 5S 9m 0 o0 04 44 208G ON OY4/5 S 2 2 12 1 1 2 1 2' 13,0 20.01 4 3 1
174003 5W3 0 0 0 &0 32 68 8 lS00R/ 1 1 3 0.0 300.0 1 1

NWA0Q2 34 52 0 3 97 HL 100Rl3

MAM OM2 A406 3 10 0 5 2 47 30 8T GM 10.OYR4/4 S2 51 2I 1 1 1 2 1 2 ' 40 10.0 0 3 1

#810026 I A4 8 3 140 0 10 21 6 33 * SM 1 . Y 44 5 2 1 3 1 1 2 1 2 3 10 4.0 81

I3 3 4 S 1 0 0 10 S S1O.OYRS/4 S2 2 2 1 3 1 1 21 1 ' 0.3 1. 02 '0

W-A0w 5 3 AYS 129 0 0 2 90 25 0SF-M 10OYR4/4 82 2 2 1 4 1 3 2 1 3 . 1 0.0 2 1
NUA10 I'12 7 0 59032 1 0 304G l 2 2 13 2
WWW09 i 451S 90 4 0 0 34 44 2 -:SM 10.0YR4/4 12 S 2 2 1 2 1 4 2 1 2 3 . 4-. 11 11

"A'6030 3 5 I 0 0 0 0 12 6 L I.Y442 2 8 . 0.

NWAGO2 IA40Sl 1 S0 0 01 5 23 4 53 SF-SMIO.OYR4/4 2 2 2 1 3 1 1 2 1 2' 1. 30. 0
#410I 01a340 03101158 337 SP-SNI.0Y551 1 3 221 3 11 211' 3 .0 .0 a 30

NUA4104 3 A405 3 53 0 0 5 90 10 SF-SM 10.0Y6/6 13 9 2 3 1 3 1 1 21 1 - 10.3 1.0 0 ' 0
Nam1om0I3365Y1 1 0. 7 175go 58G-M 10,0 R3/212S2 2 2 3 13 13 311 1 0.0 3,0 01

NLVAI03AST:3 1600 59 851 SP-SNlo.oyyR4/4 121 122 l 313 311 2 '02

WA#7A40 8 7SS 5 0 0 110 85 5 SP-N 10.07R4/4512 2 2 1 3 1 1 2 1 2' 3. 9.0

NLWA3.04 A40S 320 0 50 88 7 SP-SM 10Y0R5/6 12 13 1 3 1 3 1 1 2 1 23 20 .0 3 30

NW04 4 0S 03M 3 0 0.1 0 531780. 1O0OYR3/4 1S 2 2 T,3 1 1 21 1 10.5 3.0 1 0
W100043 A4S 70 0 03 4 1 7 SK8G 10.0YR3/4 2 2 2 2 1 3 1 1 1 23 4.0.0 0 3 0 1
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Station No. Described Geol. Unit

Date Complete Goal. Unit

Observers Field Photo Mos.

Air Photo No. Sample (MoRO, Y0821)

SOIL PROPERTIES

1. Grain-Size Distribution: IS (m) - grain
size of coarsest fraction; boulders and i ! ! ! ! ! ! !'*,. '
cobbles - percent of total; gravel, sand,
and fines - percent less than 3 inches.

2. USCS Symbol

3. Descriptive Name (one adjective only)

4. M nsell Color (not applicable to gravel)

5. Litbology of gravel, cobbles, boulders: give rock
type (11, 12, ,. toc.) In order of abundance.

6. Grain Shape (coarse grained soil only): 1) Angular, 2) Subangular,
3) Subrounded, 4I) Rounded, 5) Well-rounded.

7. Moisture Content: 1) Dry, 2) Slightly moist, 3) Moist, 4) Very Moist,

5) Wet

8. Plasticity of Fines: 1) None, 2) Lou, 3) Meditum, 4) High

9. Consistency:m
Coarse-grained: 1) Very Loose, 2) Loose, 3) Medium Dense, 4) Dense,

5) Very Dense
Fine-grained: 6) Soft, 7) Firm, 0) Stiff, 9) Hard

10. Structure: 1) Non-stratified (homogeneous), 2) Stratified-tabular,
3) Stratifted-other; if 3) describe

11. Camentation-Induration: 1) None, 2) Wek, 3) Moderate, '4) Strong

12. Depth to Cemented Layer (ow)

13. Weathering of boulders, cobbles, and gravel:
1) Fresh,-2) Slight, 3) Moderate, 4) Very

1'4. Degree of Soil Profile Development: 1) None (A-C profile),
2) Poor (incipient B-horizon), 3) Well (prominant B-horizon)
Describe

15. Degree of Caliche Development: 1) None, 2) Stage 1, 3) Stage II,
4) Stage I1, 5) Stage IV

Describe

FIELD DATA SHEET
WAM WAH VALLEY, UTAH

MX STING INV[SIGAI"ION

01PARTMINH OF TH6 AIR pOmCS - o
L NOP2A_____________________"____________NATIUNAL INN,
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F.TN-2?4NW-ff

TERRAIN

16. Average Drainage Depth (ft)

17. Average Drainage Width (ft)

18. Slope (percent) - field and/or topo map measurenent

SURFACE FEATURES

19. Pit Depth (cm)

20. Thickness of Vesicular Silt (cm)

21. Desert Pavement Develcpment
(None, Poor, Moderate, Well)

22. Patina Development
(None, Moderate, Well)

COMNTS

ROC[ DESCRIPTIONS

23. Rock Type/Fomation

24. Color, Grain size, Hardness, Texture

25. Degree of Weathering

26. Structure
Bedding Characteristics

Bedding Attitude

Fracture, Joint

27. Secondary Alteration/Mineralization

FIELD DATA SHEET
WAH WAH VALLEY, UTAH

MX SITINOG INVCSlIGATION
I 11.1.060"T...tr or T.. ^#* Fo*€.. - o M 12O

=fDNO NATIONA& INiO.

34 MA &1
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2.0 GROUND-WATER DATA

Explanation:

Existing ground-water data in Wah Wah Valley were collected

from all available sources. These data were updated where

possible from measurements taken during Fugro field operations,

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

wells in which water-level measurements were available are shown

in Drawing II-1-1. Well numbers listed in the left hand column

of Table 11-2-1 refer to well locations shown on Drawing II-1-1.

Actual well numbers giving location, according to the Bureau of

Land Management Land Survey System, are shown in the second

column.
Sections within a township Tractm within a section

R.1O W. Section 25

6 5 4 3 2 1

7 8 9 11 12 b a

18 17 16 15\ 14 13
T.
7,

20 21 22 3 24, b a

30 29 28 27 26\ 25 d
Well

_ -- \ /
31 32 33 35

mUss (9.6 kilometer) . mile (1.6 kilom -- )

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.

"li RU ATI ANAL. 100



FN-TR-27-WA-U

WATER LEVEL -

ELEVATION
OF GROUND DEPTH OF DEIPTH u

WELL WELL LOCATION SURFACE WELL BELOW ELVTIN
NO. NUMBER* FEET FEET GROUND FEET L

(Twp-Rge-Sw) (METERS) (METERS) SURFACE- (METERS) WL WU

ABOVE MS. FEET AM ABOVE M.S.L. L

(METERS)

W-11 24-13-34acb 4645(1416) 294(90) 212(65) 1972 "43311351) 1,5

W.2 27-14-27aba 5020(1530) SW0(152) dry 9"5 < 4520(1378) 1. 2

W-3 28-14-10cca 5334 (1626) 1117(450) 800 (244) 6-75 4534(13821 2

W-4 28-14-11 ebb 5190(1582) 14750450) 670(204) 3-74 4520(1378) 1,2

W-5 28-14-26bd 5390(1643) 757(231) 535(163) 5-74 4855(14801 2

0-1 24-13-13ms 4550(1387) 150(46) 94(29) 7-80 4456(1358) 3

0-2 24-1 1-18ca 4640(1414) 150(46) 139 (42) 11-60 4501103721 3

0-3 24-12-15=c 480(1396) 150(461 145(44) 1 140 4435(1352) 3

BIO)-7 24-13-23cc 4620(1406) 201(61) 178(54) 10.80 4442 (1354) 3

WRO-1 26-14-25ab 4760(1451) 1135(345) dry 1-81 < 3625(1105) 4

WRT-2 27-W428dd1 5060(1548) 1350(412) no data" -__

available

*SALT LAKE BASELINE AND MERIDIAN; ALL TOWNSHIPS ARE SOUTH. ALL RANGES ARE WEST

1. STEPHIENS, J.C., 1974, HYDROLOGIC RECONNAISSANCE OF WAH WAH VALLEY, TECHNICAL
PUBLICATION NO. 47, STATE OF UTAH, DEPT. OF NATURAL RESOURCES

2. UTAH STATE ENGINEERS OFFICE. DRILL LOGS
3. FNI VERIFICATION STUDIES, FY 80
4. FNI WATER RESOURCES INTERMEDIATE AQUIFER DRILLING PROGRAM
5L USGS COMPUTER PRINT-OUT OF UTAH WATER WELLS. 1974

GROUND-WATER DATA
WAN WAN VALLEY, UTAH

MX SITING INVESTIGATION TABLE

DEPARTMENT OF THlE AIR FORCE - 80*0 IE2-1

____ ____ ____ ____ ___R5_ ** NATI1ON AL. IN 0.

24 MAR 81
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3.0 SEISMIC REFRACTION DATA

Explanation: Each figure shows seismic wave travel times plot-

ted versus surface 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 geophone 1 are positive. The direction arrow gives

the approximate direction along the geophone array from geo-

phone 1 to geophone 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

TIGRO NATIONAL, .N.
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velocities. These boundaries are commonly called "refractors".

The velocity interpreted to be representative of each layer is

shown.

"IGRO WATOA"L. ING.

a/
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4.0 ELECTRICAL RESISTIVITY DATA

Explanation: 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 ob-

tained by matching theoretical curves to the field curve.

TI
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5.0 BORING AND TRENCH LOGS

Explanation: All data from borings, trenches and test pits are

presented on standard Fugro National logs in Sections 5.0 and

6.0. Explanations of the column headings on the logs are as

follows:

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

fied as follows:

WA-B-i
WA - abbreviation for the site (e.g., WA-Wah Wah)
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 A in Volume I. Horizontal lines, to scale, indi-

cate 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.

1150.o waewaL ,.a
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F. Lithology - Graphic representation of the soil and rock

types.

G. USCS - Unified Soil Classification System (see Table 11-5-1

for complete details) symbols.

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

sified based on laboratory test data, the descriptions are

based on visual classification. The procedures outlined in

ASTM D 2487-69, Classification of Soils for Engineering

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

Procedure) were followed. Solid lines across the column

indicate known change in strata at the depth shown.

Definitions of some of the terms and criteria to describe

soils and conditions encountered during the exploration

follow.

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

a wide range in grain size and substantial

amounts of most intermediate particle sizes.

Poorly graded indicates that the soil consists

predominantly of one size (uniformly graded) or

has a wide range of sizes with some intermedi-

ate sizes obviously missing (gap-graded).

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

moisture
Wet - for soils below the water

table
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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 IASTM 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/m 2 ) Field Guide

Very Soft 0.25 12 S a m p 1 e w i t h
height equal to
twice the diam-
eter, sags under
own weight

Soft 0.25- 12 - Can be squeezed0.50 24 between thumb and

forefinger

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

gers

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

sure from fingers

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

pressure from
fingers

Hard over over Cannot be im-
4.00 192 printed by fin-

gers

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

GOO NATeO"AUL 1"a
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Subangular - particles are similar to angular
but have somewhat rounded edges.

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

Rounded - particles have smoothly curved
sides and no edges.

Calcareous Containing calcium carbonate; presence of cal-

cium carbonate is commonly identified on the

basis of reaction with dilute hydrochloric

acid.

Caliche : Soils cemented by calcium carbonate and/or

other soluble minerals by upward-moving

solutions.

Degree of

Cementation: (Stages of development of caliche profile)

Stage Gravelly Soils Nongravelly Soils

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

II Continuous pebble Few to abundant

coatings, some nodules, flakes,
interpebble fill- filaments
ings

III Many interpebble Many nodules and

fillings internodular fill-
ings

IV Laminar horizon Increasing carbon-

overlying plugged ate impregna,,on
horizon

Secondary
Material Example - Sand with trace to some silt

Occasional - 0-4% (by dry weight - for cobbles

and boulders)
Trace - 5-12% (by dry weight)
Little - 13-2j% (by dry weight)
Some - >20% (by dry weight)

IUGR AWIONAL mmo
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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, >30)

Cobbles and

Boulders A cobble is a rock fragment, usually rounded

by weathering or abrasion, with an average

diameter ranging between 3 and 12 inches

(8 and 30 cm).

A boulder is a rock fragment, usually rounded

by weathering or abrasion, with an average

diameter of 12 inches (30 cm) or more.

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

logs for comments regarding drilling difficulty, number and

size of cobbles or boulders encountered, loss of drilling

fluid in the boring, trench wall stability, and other

conditions encountered during drilling and excavations.

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

a graphical display of laboratory test results for dry den-

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

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.

"iGO NATIONAL. 160.
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K. Sieve Analysis - The numbers represent the percentage by

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

components:

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

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

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

L. Atterberg Limits (LL and PI) -

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

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

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

NP - Nonplastic.

M. Miscellaneous Information -

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

Surficial
Geologic Unit - indicates the surficial geologic unit in

which the activity is located.

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

Drilling
Method - signifies the type of drilling procedure

used such as rotary wash.

Hole Diameter - nominal size of boring drilled.

Water Level - indicates depth from ground surface to water
table where encountered.

"PGO NATIONAL. 1N0.
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Trench Length - length at ground surface of final trench exca-
vation.

Trench
Orientation - bearing of longitudinal trench centerline.
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6.0 TRENCH AND TEST PIT LOGS

See Section 5.0, "Boring Logs," for explanation.
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so

17 FN-TR-274NA-H

4WD GOSIEVE

1 3SOIL DESCRIPTION REMARKS ANALYSIS

GIiU FI LL P1

SILTY SAND, light brown, fne to coere.
porl grdd rsbnus to subrounded,

Sm loe clees ltl opes;silt; little fine to 15 68 17

- -

C',SANDY GRAVEL whie, finto comms,
* poodv graded, dry, angular to mibrounded.

1 0m* gC *cieNGOs; some fine to coarse send; lite
or, 0 0 , P- madkwa shoillyplan caev;stp U cliahs(2.0' -8.5'). elmwae

aso%**01GC dmstable

2 SILTY SAND, brown, fine to coarse, poorly
clewas graded, dry, angular to subrounded, calcareous;

Sm ~little nonpiamtic silt; little fine to coarse gravel.

TOTA DEPH 6.' (26m1excavation
TOTA DEPH 8.' 126m)capacity of

3 ~Cam 58C
10 backhoe

exceeded
at 8.5'

12-

-4

sis
b5

20

16NNDEAL
URFC LVTO M 11m

UEATN OF TH-I C - In
0 AON

24MA 3
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FN-TR-27-WA-1[

s DEPTH 3w - -3$--
56 S IEVE

- _e SOIL DESCRIPTION REMARKS ANALYSIS

-' I IA FlI LL Pt

%o SANDY GRAVEL, light brown, tin, to coars,
000 000o0

0 o 0 * o poony graded, dry, sulangulito subrounded.
o00 0luo caraous; some fine to coare and; trae to 56 24 20oo0 a . . M , litle nonpl aticsdt; little cob s to 10" siza ;

2 000 .00o0'e s0o Ieishe(0.5'- 8.01.
09 

G

0.0 *• O*o** * wraa w

0*

16ooo-0 o o-

vet wel

" - -.00.;.

a05, GP- jO°••• GP-M 64 29 7

"' . *' GM

2 '00t" ••50o
° 

0.0

S. ~'*~ _______________________ excewthon

TOTAL DEPTH 8.0 (2.4m) cxacity of
come 58oC
backhoe

exceeded
3 o- at 8.0'

12-

-4

14-

D5

• 10-
3.0

". TRENCH DETA ILS
us SURFACE ELEVATION :5240" (1597m) i

DATE EXCAVATED1 14 June IM LOG OF TRENCH WA-T- 2
SUNFICIAL 1|OLONIC UNIT : A51 WAN WAH VALLEY, UTAH
TRENiH L[NUTU 140 4.3m), t

TRENCH ORIENTATION M -SI SITING INVESTIGATION npqu

iii

EPARYEN'T OF THE AIR FOTCC H4"-2
t-UuCqU NACOAAL' N'Om

24 MAR 81 IUJ

SATE E.CAVATEI I4 .iu II6 LO OI hTRENCH Wr.........2
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FN-TR-27-WA-l

16iTF ~ SIEVE
asa,,, SOIL DESCRIPTION REMARKS ANALYSIS

B1- - 1 __ IN SA Fl LLIFl
-/,7/ / SANDY SILT, light brown. slighily moist, slightly
// 77/I I// plastic, calcaus; sam. fine to medium sib-

roundedsend. 0 48 52 25 4

C//// - f
2
- l l  

ML
/lll/7/7

4. SILT, light ay to whte, dry, slightly plai,
calcareous; tre s"rounded send; sto 11
caliche (3.5' - 8.0').

0 5 96i447

ML firm 
59

Svertical vos

stabe

8-

SILTY SAND. grey-brown, fine to coars,
poouly graded, dry. sibrounded, calcaeous.
lid.e nonpl. oo st; interbeddad lenses of

3 sandy ilt throughout.

3 83 14T1 mediumn

12-

4

14- " ' ' .

14- TOTA1 DEPTH 14.0' 14.3m)

~-8

20-

:.TRENCH DETAI LS

ai

SURFACE ELEVATJm : 4915' (1496m)
DATE EXCAVATED :14 June 198 LOG OF TRENCH WA-T- 3
lSlRFCAll GEOLOGIC UNIT : A~y/A40 WAH WAH VALLEY, UTAH

TRENCH LENGTH :14.0' (4.3m)
TRENCH ORIENTATION : N-S iX SITING INVESTIGATION visin

DEPARTMiENT OF THE AIR FORCE - W 1 11-6-3

MniUo NATIONAIL INO
24 MAR 81 USAF-3

ISJ



FN-TR-27-WVA-U:

DEPTH
m a SIEVE

* m a'
SOIL DESCRIPTION REMARKS ANALYSIS

La __________________________ON SR A Fl LL Pt
77777

SANDY CLAY. brown, dry, slightly plstic,
/ / / / / /caieareous; some fine to medium subrounded

and, 0 41 59 33 15

/Z//// CL stiff

4

SILTY SAND, brown, fine to coarse. poorly 1 82 17
*T5-S medium graded, dry, subrounded, calcareous; little

dense nenpletc slt.

2 . - __________________________ vertical wells
7"7777/7 stable

SI LTY CLAY, grey, dry, sligh'tly plastic,
* ~ mieereeus; sup IEfcaliche (7.0' - 10.0f).

////// CL stiff

GRAVELLY SAND, brown, tine to corse.
poo,4y graded, dry, subanguier to subrounded,
catesreous; some fine to cowrs* grael; trace
cobbles to 10" size.

12 -.. . .SP doe

TOTAL DEPTH 14.0' (4.3m)

U-

20-

TRENCH DETAILS _______________________

SURFACE ELEVAIJIN :5025' (1532m)
DATE EXCAVATED 14 June 1980 LOG OF TRENCH WA-T- 4
SURFICIAL SESLOGIC UNIT: A4O/A~y WAH WAH VALLEY, UTAH
TRENCH LENITHf 14.0' (4.3m)
TRENCH ORIENTATION E-W ISTN IVEIGIO

24 MAR 81 SP3
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FN-TR-27-WA-U

ne~Z SIEVE
g ,. SOIL DESCRIPTION REMARKS ANALYSIS

-2 OR SA F1 LL PI

SILTY SAND, light brown, fine to coase,
poorly graded, dry, subangular to subrounded,
caareous; some nonodstc sot; some fine to 27 45 28
coarse gravel; oawmonal cobble and boulders to

-2- 18" si; stage 1 calche (1.0' - 4.5); stoe "
SM dens caiche (4.5' - 5.0'). vwrtical wails• stable

1.
4-

ceme ntation at
TOTAL DEPTH 5.0' (1.5m) 5.0 exceeded

- ciapety of
Cae 580C

-2 backhoe

-3

-310-

12-

-4

14-

Is-

20-

.= TRENCH DETAI LS
su SURFACE ELEVATION :5470W (1667m)

DATE EXCAVATED :15 June 1960 LOG OF TRENCH WA-T- 5
SUIRFICIAL 11OLOGIC UNIT-* A~v WAH WAH VALLEY, UTAH

TRENCH LEINITH K 140 4.3mi
TRENCH ORIENTATION N-S MI SITING INVESTIGATION Ftn

DEPARTMENT OF THE AIR FORCE - No I 11-6-5

,

NO 1ATIONSI

24 MAR 81 U080-,,7

a. I5 II I I ]I• I .. ..

IS



FN-TR-27-WA-fl

~DEPTH-SIV

eaeSOIL DESCRIPTION REMARKS ANALYSI1S

u.. ON - - B SA Fl LL P1

SILTY SAND. light brown, fine to cows., poorly
graded, dry, subengfular to subrounded,
calcareous; some slightly plstic silt; trace gravel;
occasional cobbles to 6" size.

2-
Smmedium

dense

4.

GRAVELLY SAND, brown, fine to coarse,
* poouly gradted, slightly moist, subengular to

subrounded, caleareous; little gravel: trace
-2 nonplstc silt; occsional cobbls and boulders

to 18" size. stable

SP- medium

10

12

TOTAL DEPTH 14.0' (4.3m)

a. 1

TRNC DEAL

TRENCH DRETAI _________SITING ___INVESTIGATION__

TRENCHEN LIMF TH 14.0 FORE.-MIN

2MAR 81 SPI



FN-TR-274NA-fl

!I DEPTHSIV

U 'SOIL DESCRIPTION REMARKS ANALYS IS

I SR SA Fl LL P1

TT 0 _ _ _ _ _ _ _ _

SILTY SAND, light brown, fine to coarse,
poorly graded, dry, subanguler to subrounded,
calcareous; some slitiy Plastic silt; tram. grave. 6 61 33 35 10

2-S medium
Smdense

4.

* *"'''GRAVELLY SAND, brown, fine to coarse, well
graded. slightiv moist, subangular to subrounded,
calcareous; some fine to coarse gravel; occeelonal

U cobblies to 6" size.

2 vertical "ils

39 57 4

.... ... . . medum
S dense

-3

12........ .

4

TOTAL DEPTH 14.0' 14.3m)

- Is-

TRNHDEAL
SUFC UAIN 5( 17m
DAEECVTD1 ue19 O FTEC AT

SFICIA 0LV UI'AiWHWHVLETH

TRENCH DRETAI ______MXSITING ___INVESTIGATION___

DEATETO H IRFRE-0 --

aUFC 24VAIU 5510 81E167gm)AI 
UAF3
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FN-TR-27.WA-1l

SDEPTH SIE

SOIL DRIPTION REMARK ANALYS IS

0_ 0

* .. SANDY SI LT. light brown, dry, nonplastic.

send tra grael.6 43 51 23 3

2..

* -ML firm

S..GRAVELLY SAND, brown, fine tocoarse, vria af
pooely graded. slighdy moist, subangular to sal

U subroundad, oleareous; some fine grovel; trace
2 noripbelic silt; osmoalend oobbies and boulders

to 20" sie (5.0' - 7.51i.
doe

SP-
............~..Sm

22 66 12

10 10

excavation
TOTAL DEPTH 11.0' (3.4m) cpity of

12- case 580C
beckhoe
exceeded

4 at 11.0'

14-

1.
48-

20

TRNNDEAL

40SRAEaVTO 1 17m
DAEECVTD1 ueIMLGO RNHVAT
SRIIL1ONCUI'AiWH HVLEUA

TRNHbIN1.r(.m

TRNHOINAIN5W01STN NETGTO

DEATET1F9EAR OC

124M IS 
E N T O



FN-TR-274VA-11

*'j DEPTH -- 3-
a. m ZSIEVE

seSOIL DSRPINREMARKS ANALSIS

_ .5 - I IIN U FI LL P

SILTY SAND, light brown. tine to coarse,
poe~'y gread dry, subanguiar to subrounded,
calwaoc; litfe nApIBssiC sit; true gravel,

2- mdiumsop eR adiehe (1.0' -2.0').

Smdens

4-

* .... ~ GRAVELLY SAND, light brown, fine to coas,
poorly graded, dry, subangular to subrounded,

a caevereous; some fine gravel; trace nonpiaetc

2 ~ vertical Wells
stable 40 56 5

SIN

10 SM dense

..........

4

TOTAL DEPTH 14,0' (4.3m)

U5

20

TRNRDEAL

SUFC19 IAJO 6W( em
DAT EXAAE oJn 90LO FTRNHVAT

SUIIILOOOI NT 51WH HVLE.UA

TRNHSNT 1.'1.m
20NHOINAIN NSMISTN NETGTO

DEATETOFTEARFOC. 11

TRIIg METAILS
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FN-TR-27-WA-11

G4 GO SOIL DESCRIPTION REMARKS ANALYSIS

I~~~~O SA____F__I___LL___P

GRAVELLY SAND, light brown, fine to coarse.
poorly to welgrdd dy s..ulrt

SIN- subrounded, calcareous; some fine to coase 3 5
* SM grave; trace nonplasc salt; occasionel cobbles

2--.. to 6" size; stage 11 ceache (0.5' - 5.5'); stage IV
caliche (5.5' -56.0').

densevertical walls
stable

4-
*.* *.. SP.

SM

TOTA DEPH 60' 08m)cementation at
2 6.0, xceed

Capecity of
Case 59DC
backhoe

12-

4

14-

S20

I. j

TRNHS EAL

aTRANCH DRETAIS _____M__SITING__INVESTIGATION ___Flom

DATEEXCVDTEPA6RTMENT LO OF TARREC -A 10 -1

TRENCH~~fg -W DRETTO . STNANETTION

24 MAR 81 A-7
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911
FN-TR-27-WA-II

M DEPTHi
z SIEVE

SOI DESCRIPTION REMARKS AN 1II

W._ _ __ _ _ _ ON SA Fl LL P1

T~1~ CLAYEY SAND. brown, fine to medium.

Sc loose poorly graded. moist, subrounded. calcar'eous; 2 84 91
* ~some slightly plantk cday. -9m fine graviel.

2Pmdu GRAVELLY SAND. brown, fine to coass.
S- mdium poorly graded, moist, subrounded, calcareous; ~4

some fir - gravel; trace nonplastic silt.

GRAVELLY SAND, gray, fine to coarse.
4 poorly graded, dry, subrounded, calcareous;

some gravel.

IT caving

medium
-2 SPdense

TOTA DEPH 100' (.~nIexcavation
TOTAL D PTH1 Of (3.m Iterminated

due to
excessive

caving
12-

-4

'4-

IB

Is-

20-

U ~~~TRENCH DlETA ILS ______________________

SURFACE ELEVATION 4780' 01451m)
DATE EXCAVATED 17 June 1980 LOG OF TRENCH WA-T. I1I
SURFICIAL GEOLOGIC UNIT: A40 WAN WAH VALLEY, UTAH
TRENCH LENGTH 14.7' (4.3m)
TRENCH ORIENTATION E -W MI SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - NO fl61

________________________________ _N ATIO AL ONE&

24 MAR 31UAFS
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FN-TR-27-WA-r1

DEPTH EVESIEVE

SOI DECRPTO REMARKS ANA LYS I

- OR SA FI LL PI

00 Q 0- SANDY GRAVEL, light brown, fine to coarse,

:. o: 0,0 ov graded, dry, subanul r., calr arous; same
0 0 ofine to coarse subenguler to subrounded sand; 55 28 17

2 Oo~o:oo° 0000000 little nonplastic silt; little cobbles.

0,0+ o ' 0Oo

oo00O 0 0o~

4 0 o
4-°o 0000°o

o oo o dense Vrert"-l walls
GM stable

-2
O
o 
o

o.~ 0 000R000 a 000

0:0

< 
o  

a auo

O 08oo
3 0 . 00 €10 00 o o

excavation
TOTAL DEPTH 11.0' (3.4m) capacity of

12- Case 580C
backhoe
exceeded

4 at 11.0'

4

IL'

" 10-

DATE 0 EXAVTE 17Jn 1 O FTRNHW -1

TRENCH DEPTHH 14.0' 434m.3m)~t

TRENC ORINTAIO NMSINGNVSIATON

DEATMN OF TH 11RFOC.0" 0 1-61

146

20-

=.TRENCH DETAILS ________

SURFACE ELVATIN : 5275" (1606m)
DATE EXCAVATED 17 June 1960 LOG OF TRENCH WA-T-12
RURPICIAL SEOIC UNIT : ABI WAH WAN VALLEY, UTAH
TRENCH LENGTH :14.0' (4.3m1
TRENCH ORIENTATION :N-S MX SITING INVESTIGATION iFilr

DEPARTMENT OF THE AIR FORCE - lUDG 11-6-12

____________________________ll___O NATIONAL N I

24 MAR 81 UIAF,,4
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FN-rR-27-WA-11

!S DEPTH caEV

4 C, SOIL DESCRDIPTIONRMAK NAYI

ff OR SA F1 LL PI

GRAVELLY SAND, gray-brown, medium to
coarse, poorly graded, dry, subrounded. cal-
careous; some fine subenguier to subrounded 36 61 3
gravel; true coble to 6" sal.

2

4

2

TOTA DEPH 9.' (27m)excavation
TOTA DEPH 9O (27m)termineted

3 due to
excessive

caving

12-

4

xi 14-

a-

20-

TRENCH DETAILS _______________________

SURFACE ELEVATION 5046' (1538m)
DATE EXCAVATED 17 June 1960 LOG OF TRENCH WAT13

SUNFICIAL GEOLOGIC UNIT' A~y WAH WAH VALLEY. UTAH

TRENCH LENGTH 14.0' (4.3m)
TRENCH ORIENTATION N-S MX SITING INVESTIGATION F(u

OEPARTMENT Of THE AIR FORCE - NO0 11-6-13

O NO NATIONAL, ING,
24 MAR 81 USAF-37
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F N-TR-27-WA-11

tj DEPTH 3-
0. Z S I EVE

'W 0 SOIL DESCRIPTION REMARKS ANALYSIS

a OR SA Fl LL PI
0 _____ L

a 00r 04 SILTY GRAVEL, light brown, coarse, poosly
0. graded, slghtly moist, subanigular, calcareous;

%o..0 . little nonipleeitjc silt; trace fine sand; some 77 8 15

*.0 * cobbles; occasional boulders co Zil" size

GM 10.18.0)

4-~ SANDY GRAVEL, gray-brown, fine to cas, vertical wells
Q* 13 to astab"e

s@e GP dense poorly graded, dry. subaingular. calcareous; some sal

0.. 4 fine to coarse subanguiar to subrounded sand;
** a. little cobbles (3.5'. 8.011.

a.00

0 (>b 50 SANDY GRAVEL, light brown, fine to coarse.
2 G. GW- ery well graded, dry, subainguier, calcareous; some

GM des fine to coarse subanguier to subrounded sand;583 6
*o~)eZJtrace nonpleeuic silt.

excavationTOTAL DEPTH 8.0' (2.4m) capacity of
Caee 580C
backhoe
exceeded

3 1-at 8.0'

12-

4

0] 14-

119

20-

TRENCH DETAILS __________________

SURFACE ELEVATION 5420' (1652m)

GATE EXCAVATED 17 June 1960 LOG OF TRENCH WVA-T-14
SURFICIAL GEOLOGIC UNIT' A~i WAN WAH VALLEY, UTAH
TRENCH LENGTH :14.0' (4.3m)
TRENCH ORIENTATION N-S MX SITING INVESTIGATION 'W

DEPARTMENT OF THE AIR FORCE - BUD 11-6-14

- UND NATIONAL, NO&.
24 MAR 81
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FN-TR-27-WA-fl

S. S I EVE

a . .. SOIL DESCRIPTION REMARKS ANALYS IS

I BGR SA Fl LL Pt

i- -.. *SANDY SILT flght brown to brw,lghtly

fI roundied sand; staop I caliche (3.0' -9.0' and 0 14 .86 NP
f Ir 11.0' - 14.0'); stope Mf ceficihe (9.0' -11 .01.

2 -

S stiff

2 MLvertical wells

-30 very

-. stiff

-4

aj TOTAL DEPTH 14.0' (4.3m)

a -5

20-

TRENCH DETAILS
- SURFACE ELEVATION 4650' 6047m).

DATE EXCAVAT11 24 June 1980 LOG OF TRENCH WA-T-15
SURFICIAL GEOLOGIC UNIT: ASY/A40 WAH WAH VALLEY, UTAH
TRENCH LENGTH :14.0' 14.3m)
TRENCH ORIENTAION :E-W MI SITING INVESTIGATION

DEPARTMENT OF TMlE AIR FORCE - Nog 11-6-15

________________________________ NATION L I S

24 MAR 81 UAI
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FN-TR-27-WA-TT

DEPTHSIE

C22 SOIL DESCRIPTION REMARKS ANALYSIS

__ * -:GO SA jFI LL PI

SILTY SAND, light gray. fine to coarse, poorly
graded, dry, subrounded, calcareous: some non-
plastic silt; little fine grave. 15 58 27

2 SM medium

dense

4

CLAY, light gray, slightly moist, highly plastic,

cakcareous. vertical wells
_ . . stable

-2 0 0 1 67 43

- - -- CH

3 very
stiff

TOTAL DEPTH 11.0' (3.4m) excavation

12- Case Q8C
backhoe

exceeded
at 11.0,-4

I 4

- 10-

I13-

20"

TRENCH DETAILS
SURFACE ELEVATION 4670' (1423m)
DATE EXCAVATED 24 June 1960 LOG OF TRENCH WA-T-16

SURFICIAL UEOLOIIC UNIT: A40/A5y WAH WAH VALLEY, UTAH

TRENCH LENUTH 14.0' (4.3m)
TRENCH ORIENTATION E-W MX SITING INVESTIGATION I*eWL

OEPARTMENT OF THE AIR FORCE - NO 11-6-16

_ _ _ _ _ _ NATION O
24 MAR 81 UIAF-37



1SOIL DESCRIPTION RMARKS ANALYSIS
-- R SA FI LL P

oa% *Q sqSANDY GRAVEL , Nolt br owvn, fine to co re ,oooo . 4 apeory graled, dry, subsngula to subrounded.
+ + o€ w~ eeieceous; some fine to m send; some non- 1' 45 30 i25

2 GM = VV"WGM stable

4-TTLEETPT5H.ml35 ecee
-2 a

4- OTLSOIHL.5 (1.rImTiN REMARK ANLeded

-3

2-

-4

14-

l 1R-

20-

i TRENCH DETAI LS

Go URFACE ELEVATION :5290' (1612m)DATE EXCAVATED 25 June 9 LOG OF TRENCH WA-T-a17

SURFICIAL 89iO.OIC UNIT : AWiA~y WAH WAH VALLEY, UTAH
TRENCH TOANTTH 313.0' (4.0me), ecd

TREINCH ORIENTATION N-S fix SITING INVESTIGATION lll

DEPARTMENT OF THE AIR FORCE - i 11-T6-17'Efae NA INio

24 MAR 81C

III I ll I IIb I khoe
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FN-TR-27-WA-Ir

DEPTH
mO 5 SIEVE

atoSOIL DFECIPTIN REMARKS ANA LYSI S

- BR ISA FI LL PI

SANDY GRAVEL, grey, fine to coarse, poorly
graded, dry, subangular to subrounded,
calcasous; some fine to coarse sand; iittIe
nonplatic sit; stgeTcalche (0.5'- 2.0'); 46 37 17

2 - stoep M caliche (2.0' - 3.0').

* o GM dense

I 4-

vertl Jcwells-2 0 stable

0, SANDY SILT, grey, dry, nonplutic, calcareous;

" some fine to coarse subrounded sand; trace

|.ML fk~rn fine gravel. 9 36 55 21 3

///"// 
/

CLAY, grey, dry, medium plstic, calcareous;

OT -CL 
/  "/ /  trace gravel.- 1 /,// . , CL stiff

1 .... .w

13- backhoe
exceeded

at 1 1.0'

14-

I . I s

20-

TRENCH DETAILS

GO SURFACE ELEVATJON :4810' (1466m)
DATE EXCAVATED 25 June 1900 LOG OF TRENCH WVA-T-18
SURFICIAL GEOLOGIC UNIT : ASi/A40 WAH WAH VALLEY, UTAH

TRENCH LENGHTH :14.0' (4.3m)

TRENH ORIIENTATION :N-S MI SITING INVESTIGATION ir !

DE[PARTMENT OF THE AIR FORCE - NO0 ITT61
-IreI.. N ATONAINS,

24 MAR 81 IUSAF-87
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FN-TR-27-WA-TI

W SOIL DESCRIPTION REMARKS ANALYSIS

_ OR SA FI LL FI

. * SILT, white, dry, slightly plistic, calcareous;

M L soft trace fine subangular to subrounded sand. 0 1 80 4 12

2

/ / / '/ / / CLA Y,ove. slightly moist, medium plamstc,
calcweous. 0 1 99

/////// CL stiff

/ / ///// sloughing
*////////

////,///

2
SAND, buack, medium to coarse, poorly graded,
dightiy moist, subangular to rounded, calcreous.

8 medium
dense

............ .. :..,,

veI/II// / / ery CLAY, olive, slightly mobt, medium plastic. vertica waft stabe-C CL stiff careous.

excavation
TOTAL DEPTH 11.0' (3.4m) capacity of

12- cow 5W~backhoe
exceeded
at 11.0'

4

14,

18

II

TRENCH DETAIL:

rSURFACE ELEVATION 4620' 11408m)

DATE EXCAVATED 2OSeptember 1979 LOG OF TRENCH WA-T-19

SUIFICIAL IEOLNIC UNIT' MO WAH WAH VALLEY. UTAH

TRENCH LENGTH 14.0' 14.3m)
TRENCH ORIENTATION N-S M1 SITING INVESTIGATION risen

DEPARTMENT OF THE AIR FORCE - 9-6-13

24 MAR 8 1I TI.AII l



go
F N-TR-27-WAU

SDEPTH 3-

0 a s
SIT SAD lih rwfn-ocas.pol

*P SIim RLTY SAND, light brown, fine to coarse, o0rly 4
* med orum graded, moist, subangular to subround

dense res; some finetou carsei sr"; tracesal

4. mediu_
S" GRAVE SLY SAND. ligtbrown, fine to coarse 06

____poorly gradled, moist, subangular to subrounded, I
clkaeous; some finehtoy coasti i ite gravel; e

1- s (3nd boldr to 0 14"ia wafet

SiLT Y S A, ol ive-gr , fine to coarse, sal
2 GC ediumpoorly greaded, moist. subangular to subrounded,

de"calearous; some slihtl plastic sat; litle gravel
som cole sa(.0 49 9.0'34.1

CLAYEYGE, olive-gray, t ine patcoase

dens caleereous oemdu ltc ly itefn
49 18 33401

TOTAL DEPTH 12.0' (3.7m)

4

a.la-

TRINCN DETAILS______________________

SURFACE ELEVATION 4840' 11475m)
DATE EXIAVATED 6 April 1960 LOG OF TRENCH WA-T-20
SUIPICIAL 1110U1C UNIT' A40 WAM WAM VALLEY, UTAH
TAIUCH LENGTH 14.5' f4.4m)
TRENCH 0I1ENIATIIN N-S MI SITING INVESTIGATIONIFIel

DEPARTMENT OF THE AIR FORCE - aU1-6-20

_______________________ NATEO AL MM

24 MAR 81UST
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F14-TR-27-WA-IL

SOIL DESCRIPTIONA

- SILTY SAND, light brown, fine to coarse, Pt LL?

weded, dry, subergular to subrounded,
cokw*&u.W MSle nenplile soft.

2.

SM too" ouhing

4.

TOTAL DEPTH 5.0' 01.5m)
iiia DEO ELVTION: 41(Islam)
ZUIPICIAL KULhhIC UNIT: AMV'Iy LOG OF TEST PIT WAP-

77-0 -01 SANDY GRAVEL, light brown, fin, to coarse,

* .4.. pory graded, dry, stjbroulded, calcareous;
seifine to OONrsS subonquier to subrounded

and; ltil nonpiestic sl0t; trace cobbles to 6
,e'~.4*0.s~ze~tagecaliche (0.5'- -5.0').

::IL GM dense - ~vertical mis

I___ TOTAL OIPTH 5.0' (1.5m) ____

SuFRELEVATION: 5411' (1UeaJ LOG OF TEST PIT WA-P-2
1UIIL101110MT Abi
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F N-TR-27-WA-fl

- -- SIEVE

0.SOIL DESCRIPTION REEARKS £ALYSS

SANDY SILT, light brown, slightly moist.
alighsly pismtlc. calereous; somte fine to coarse

* subwounded sand.

ML firm

2 .

SANDY GRAVEL, dark brown. fine to coarse s
o ~ ~ e gr7 allded. dry, subangular to subrounded,

3 0 # caheaeous; some medium to coarse sand.

*p cC.65 33 2
C3 mediu

4V

- TF "-~~.D - - _p_ __ _ __ _

SI) 416m 6O 25T ITW--
SUFIUAIOOI NT ~i4

2.

medbumn vertical walls
. .SM dense stable

4-

TOTAL DEPTH 5.0' (1.5m)

SURFACE ELEVATION: 523o' I I594m) LOG OF TEST PIT WA-P-4sICA IEULOUIC UNIT: ASy

LOGS OF TEST PITS WA-P-3 AND WVA-P- 4
WAN WAN VALLEY, UTAH

MI SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - INA 11-6-22

24 MAR 31 1WI



F N-TR-27-WA- 

]I0

o EPTH E SIEVE

X
s U SOIL DESCRIPTION REMARKS ANALYSt

GRAVELLY SAND, light brown, fine to coare,
S .poorly graded, dry to slightly moist, sublngular

. ,to subreunded, calcareous; some fine gravel;
litle nonpistic silt.

27 60 13

2.-

S- medium vertical wa"is
• SM dense stable

3..

4-

TOTAL DEPTH 5.0' (1.5m)

U29A Tl!:55 (15G r LOG OF TEST PIT WA-P-5
SUIFICIAL IEOLOGIC UNIT: ASy

- - 0 ' SILTY SAND, light brown, fine to coarse, -

. .poorly graded, dry, subangular to subrounded,
caleareous; little nonplestuc silt; trace fine gravel.

7 76 17

a

2 -SM medium2dense

vertical wells
stable

3-

4. -,--...,, - ___ ___________

-. . medium GRAVELLY SAND, light brows., fine to coarse,
- u pooly graded, dry. caeareous; some gravel; trace

SSM dense nonplastlc sit.

TOTAL DEPTH 5.0' (1.5m)
S. URIFACE ELEVAT 10N: 5270e (I16,, LOG OF TEST PIT WA-P-6
II SMICIAL Qli8LOIIC OJNIT: A~y

LOGS OF TEST PITS WA-P- 5 AND WA-P- 6
WAH WAH VALLEY, UTAH

MI SITING INVISTIGATION 1FIGURE
DEPARTMENT OF THE AIR FORCE - No 11-6-23

rHiNf-O NATIONAIL INC.

24 MAR 81 UAF-3

L .. . ... • , ,,,,. .. .. r. - . . . . ... .._ _ --- - .. . .. ... . . - I I
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14-TR27-WA-fl

DEPTH SIEVE

m ~USOIL DESCRIPTION REI*EMS AALysts'

I~0 & RA F I LL P I

* SANDY SILT, light brown, dry, slightiv plastic,
caleareous. some fine to medium subangular to

* aibrounded send.

** ML fim

*~ . 48 50

* *.GRAVELLY SAND, gray-jbrown, fine to coarse,
*wali graded, dry, subangular to subrounded. vetcl el

calheareaus; lttle fine gravel; trace nonplastic sWt, stable

3

~ me~uni19 74 7
SM denae

4

a ___ _______________________ ___ ___

TOTAL DEPTH 5.0' (1.5m?)

SU~RC VATliF-49 (1 50~n) LGO ETPTW-
SURFICIAL SEOLNSIC UNIT: A~v LGOFTSyITW--

a' u
SILTY SAND, lgt brown, fine to coarse,
poculy gned, dry, subrounded, calcareous;

* -. Ift. nenpale sWt.

3 378 19

a 2.

medium vinrticAl walls
SM dense stable

3-

4-

- - - - TOTAL DEPTH S.0' (1.5m) ____

'ISURFACE ELEVATION: 477V0'(454m) LOG OF TEST PIT WA-P-B
SWR M~AL IEOLNI1C MIT: A5y/A40

LOGS OF TEST PITS WA-P- 7 AND WA-P-S8
WAN WAN VALLEY, UTAH

UK SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - moo 11-6-24

24 MAR 81 UUF-31
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FN-TR-27-WA-il

DEPTH ~ OLSIEVE
SOI DESCRIPTION '*'RK ANALYSIS

SILTY SAND, light brown, fine to coarse.
poofly graded, dry to mooet, subrounded,
caleareous; some flonplletic silt; trace fine gravel.

11 56 33

2.

medim vertical walls
SM dnestable

3.

4.

TOTAL DEPTH 5 0' 0.5m)
.U/,r'AT II: 476 (1 449m LOG OF TEST PIT WA-P-9

SUIFICIAL GEOLNIC UNIT: A40/ASV

- 5T - - SILTY CLAY, light brown, slightly moist.
slighty pleetic, calcareOUS.

aCL firm
2.

vertical weils
stable

3-

* *. .SILT, light brown, dry, nonplmtic. calcereous;
s trace fine subrou nded sand; stae flcaliche

4-* (3.5' -5.01).
* L firm

TOTAL DEPTH 5.0' (1.5m)

StNIFACE ELEVATION: 4640' 1 1414m) LOG OF TEST PIT WA-P- 1

LOGS OF TEST PITS WA-P-9 AND WA-P-10
WAH WAH VALLEY. UTAH

MX ITING INVESTIGATION FICUME

CEPATUENT OF THE AIR FORCE - 10 13-6-25

24 MAR 81 USAF-3S



FN-TR-27-WA-1U

!-T
A. 0 V. SIEVE

5 . SOIL DESCRIPTION REBARKS ANALYSTS'

-"S el SA Fl LL PI
a aSANDY GRAVEL, liht brown, fine to corse.

S * poo graded, dr to sdightly moist, subenguler,

cae reOms; some fine to coarse sand; some non-
- ... '.* plastic It; tane* cobbles to 8" size; stage I

S. ,:,- cahwhe 10.5'- 5.0').

0 .o *_. 38 35 27
20

2OADPT 0 11.5m)

gr adabl ,  e s

plasti silt litl fiesbnglrt sbon

*0*4 o o

SM: med omo vertical wells

+ edh.)~g stable

3-

* ee iSo

SAD GRAEL brownZ fiet orspoI

T.0. DP 5O.

•' .VA,.U

DEATMN OFTE I FRE 11-6-26•

ESN .' ,.NAL,-.

TOTAL DEPTH 5.0' i.Sm)
,~~~.1&rE.TIUN: 5035" (1535m O FTSPT AP1

SURFICIAL I24LNIC UNIT: A4A L O

6-SILTY SAND, brown, fine to coar, poorly
+ : ": ::,-;.'; "graded, mozart, ubrounded, cleaeous; some nn

-- * .: plastic sit; lit~e fine subengular to subrounded

'" - 2"

SS

dense stable

t "

* ) ** a SANDY GRAVEL, brown, fine to coarse, poorly

a' GP- medium 9rdd,most,alubenguler to subrounded, 56 37 7

* :o', . GM dense calai'eu s; some fine to coarse sand; trace

______TOTAL DEPTH 5.O (1,5m) ______

.b ISUFACt ELEVATIuS: 500 114m LOG OFTEST PITWA-P-12
|UfIVIIIAL IEOLOIIC NIlT: A~yIA40

LOGS OF TEST PITS WA-P-il AND WA-P-1
WAH WAH VALLEY. UTAH

MX SITING INVESTIGATION FIGURE
DEPARTMENT OF THE AIR FORCE - eO 11-6-26

____________________________n____o T~qI N~t . I n

24 MAR 81 UlaF-u



FN-TR-27-WA-IUto

!I DEPTH
-- SIEVE

a *, S SOIL OECII"'IOhl REMARKS AMASI

-h BR IA FIjLL P1

poorly graded, dry, subangular to subrourided.
calcareous; some fine to coarse gravel; little
nonplaetac silt; trace cobbles and boulders to

SM des 20" size; stage~icaliche (0.6' - 2.5'1. vertical walls
stable

2.

TOTAL DEPTH 2.6 (O.8m) cementation at 2.5'
exceeded capacity

3- of Came 580C
beckhoe

4.

I

SURFACE ELVATION: 5596' (1705m) O FTS I AP1~~.1 ~SUIFICIAL GEOLOGIC UNIT: A~i/A5y LO OFTSPIWA-1

SILTY SAND, light brawn, fine to coarse,
* poorly graded, slightly moist, subangular to
* . subrounded. calcareous; some nonplaeuic silt;

some fiIne gravel.

24 42 34

IL 2-
a.

medium vertical walls
SM dense stable

3-

4-

5.
- - - - TOTAL DEPTH 5.0' (1.5m)

SURFACE ELEVATION: 496 11510m) LOG OF TEST PIT WA-P-14
SWPICIAL GEOLOGIC UNIT: A5y/A40

LOGS OF TEST PITS WA-P. 13 AND WA-P- 14
WAH WAH VALLEY, UTAH

MI SITING INVESTIGATION IFIGURE

DEPARTMENT OF THE AIR FORCE - ISO 11-6-27

24 MAR861 UA
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FN-TR-27-WA-ll10

SDEPTH-SIE

SOIL DESCRIPTION REUARKS ANALYS IS'

* U mA a* Fl LLIFl
aT GRAVELLY SAND. gray, fine to coarse, poorly

graded, dry, subangular to subrounded. calcareous
some fine gravel; little nonpleetsc silt.

26 54 20

3M dense

2.

vertical walls
stable

3-
GRAVELLY SAND, light brown, fine to coarse,
well graded, dry, subangular to subrounded,
calcareous; little fine gravel. 18 79 3

4 SW dense

TOTAL DEPTH 5.0' (1.5m)

SURFACE ELEVAr ION: 4735- 143m)
SURFICIAL GEOLOGIC UNIT: A5y/A40 LOGOF TEST PIT WA-P-15

/ // SILTY CLAY, light brown, slightly moist,

/7/slightly plstic, calcareous; trace fine subrounded
sand.

-0 010 9028 6

-L

CL etca el

CLif .CA GEOLOGIC wallsA4

/LOGS OF firm PISWA-P5W -P

24 ~ MA/717/--3
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FN-TR-27-VWA-U

!I DEPTH 3
M6 S IEVE

U W.SOIL DESCRIPTION RENARKS ANAYI

I 0- IS A FlI LL P

a ~ Interbodded layers of SILTY SAND and SANDY
GRAVEL:

SM loome SILTY SAND ISM[: light olie to brown, fine to
medium, poorly graded, dry to slightly moist, 2 76 22 NPcalcreos; omenonpiassic silt.

SANDY GRAVEL IGP): brown, fine to coarse,
poorly graded, dry, subangular to rounded,

GP deonse calcereous; some fine to coarse sand.

vertical wails
stable

32.

medium
*SM dense

4-

TOTAL DEPTH 5.0' (1.5m)

4SURIFICIAL GEOLOUIC UNIT: AM0 LOG OF TEST PIT WA-P-17

0 0 SAND, light brown, fine to medium, poorly
graded, dry, subanguler to subrou nded, cal -
careous; tre nenplassic sWt.

1 91 8

5?P medIumn
-SM dense

a, 2
vertical wells

stable

SILTY SAND, light brown, fine to coare, poorly

some nopetcFllittle fine to coarse gravel. 15 39 46
medium

T TOTAL DEPTH 5.0' (1.5m) ______

SURFACE ELEVATION: 47201Y (1439m) LOG OF TEST PIT WA-P-lB
Us SMVICIAL GEOLOGIC UNIT: A40

LOGS OF TEST PITS WA-P. 17 AND WA-P-l10
WAN WAN VALLEY, UTAH

MI SITING INVESTIGATION FGU ;
DEPARTUENT OF THE AIR FORCE - N 162

24 MA 81 -USA-30
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iFN-TR-27-WAHC

!3 DEPTH 346 S IEVE

$e OIL DESCRIPT ION REBARKS ANA LYS r

-IS II IF IFILLIF

* SANDY GRIAVEL, brown to red brown, tine To
* ~* **coaus. poorly graded, dry, suberguler to rounded.

,~ *caleareous; some fine to coarse siand: trae sait.
9 S some cobbles and boulders; siege caloehe

% (0.6' - 2.51.
ea b GP- medium

*0 GM stiff

2 5* O

* , vertical Walls
* .. o'stable

SILTY CLAY, olive, slightly moist, slightly to
medium plastic. calcareous.

3-

CL stiff

4-

TOTAL DEPTH 5.0' (1.5m)

SUROiE i L IIO: 4720' (1 439m) O FTS I AP1

SUIFICIAL GEOLN IC UNIT: A40 LO OFTSPI AP1

0 SILTY SAND. light brown, fine to medium,
poorly graded, moiet, subengular to subrounded,
calcareous; little nongilastic salt.

* . SMmedium 190 N
SM dense 17 0 N

2.

sloughing

SAND, white to light gray, fine to coarse, poorly
graded, dry, subangular to subrounded; trace fine

SRmedium

- - _______ TOTAL DEPTH 5.0' 11.5m) _____

SURFACE ELEVATION: 4720Y (1439m) LOG OF TEST PIT WA-P-20
$OffICIAL SEOLNOIC UNIT: A40

LOGS OF TEST PITS WA-P-19 AND WA-P-20
WAH WAN VALLEY, UTAH

MI SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - weo 1-6-30

ON NTIOAI
24 MAR 81 M-



FN-TR-27-WA-II
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7.0 SURFICIAL SAMPLE LOGS

Explanation: Finalized logs of the surficial samples are

presented in this section. Explanations of the column headings

on the logs are as follows:

A. Designations - Surficial samples are identified as follows:

WA-CS-l
WA - abbreviation for the valley (e.g., WA - Wah Wah)
CS - abbreviation for surficial sample
1 - number of activity

B. Ground Surface Elevation - Indicated elevations on the logs

are estimated from topographic maps of the study area within

an accuracy of half the contour interval.

C. Surficial Geologic Unit - Indicates the surficial geologic

unit in which the activity is located.

D. Depth - Indicates depth interval for which soil description

is given.

E. USCS - Unified Soil Classification Symbol; see Table 11-5-1

of Section 5.0, "Boring Logs," for details of USCS.

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

descriptions and/or laboratory test results. See Section

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

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

laboratory tests. See Section 5.0, "Boring Logs," for

explanation.

fiGRO NATIONAL. INO.

I IA l 

l
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FN-TR-27-WA-1I

INOUNO SIEVE
ACTIVITY SURFACE SURFIClAL DEPTH.

ELEVATION, GEOLOGIC FEET USCS SOIL DESCRIPTION ANALYSIS
MUllEN FEET UNIT (METEHI)

(NETERIS) UNIT (__ETER) gR ISA FI LL PI

WA-CS-1 4836 A40A5y 0.0 - 2.0 SP-SM SAND, light brown, fOne to medium, poorly
(1474) (0.0- 0.6) grided, subenguler to subrounded, calcareous;

,roe nouple, i slit.

WA-CS4 5020 A40/ASy 0.0- 2.0 SM SILTY SAND, light brown, fine to coarse,
(1530) (0.0-0.6) poorly graded, angular to subrounded, calcareous;

litie nonptastic sit.

WA-CS-5 5435 ASI 0.0- 3.0 SM GRAVELLY SAND, light brown, fine to coarse,
(1657) (0.0- 0.9) por ly graded, subengular, calcareous; some fine

to coarse gravel; little nonplastc sit; little cobbles
to 10" size; su I caliehe (0.5' - 3.0').

WA-CS-8 4960 A5yIA40 0.0- 2.0 SM SILTY SANg, light brown, fine to coarse, 14 40 46
(1512) (0.0- 0.61 poeoly greded, su eunded, caleareous; some

nomnlan slt; litlme fine gravel.

2.0-3.0 GP-GM SANDY GRAVEL, light brown, fine, poorly 61 30 9
10.6 - 0.9) graded, subreunded, caloareous; some fine to

coarse sand; trace nonplastic sit; occasional
cobbles to 6"' size.

WA-CS-10 4920 A40IASy 0.0 - 3.0 ML SANDY SILT, light brown, slightly plaic.
(1500) (0.0 - 0.9) calareaus; some fine to coarse subrounded sand.

WA-CS-111 4975 A40/A5y 0.0-3.0 SC CLAYEY SAND, light brown, fine to coarse, 8 56 36 28 12

(1516) (0.0-0.9) poorly graded, subrounded, calareous; some
slightly plastic clay; trace fine gravel.

WA-CS-13 6000 A40IA5y 0.0 -3.0 SM SILTY SAND. light brown, fine to coarse, poorly

(18291 (0.0 - 0.91 graded, submagltar to subrounded, cacareous;
some nonleestc silt.

WA-CS-15 5335 A5y 0.0- 2.5 SM SILTY SANG, light brown, fine to coarse,

(1626) (0.0-0.8) poely graded, subeguler to subrounded,
caleweus; some nonpiestic sit; trace fine
gravel; sge 1 calishe (1.0'- 2.5').

2.5-3.0 SP CIR.VELLY SAND, light brown, fine to coarse,
(0.8 - 0.9) poorly graded, subangular to subrounded,

caleareeus; I 'tte fine gravel.

WA-CS-18 5396 ASi 0.0- 3.0 SM SILTY SAND, light brown, fine to coarse,
(16441 (0.0-0.9) poorly graded, suberigular to subrounded,

coloereous; aeme slighy plastic t.

WA-CS-20 5230 ASi 0.0-3.0 SM SILTY SAND, light brown, fine to coarse, 7 63 30

(1594) (0.0- 0.91 poesly graded, subengular to subrounded,
calcareous; some slightly pi'ittic tit; tracp fine

WA-CS-23 5365 A5y 0.0 - 3.0 SM SILTY SAND, light brown, fine to coarse, poorly

(1635) (0.0 -0.9) graded. subangular to subrounded. calcareous;
little nonpiesic slt; rase fine gravel.

LOGS OF SURFICIAL SOIL SAMPLES
WAH WAH VALLEY, UTAH

NJ SITING INVESTIGATION 
-7-1

DEPARTMENT OF THE AIR FORCE - NO 11F3

_______-__ IO NATIONA I
24MAR81 UIAF-38
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FN-TR-27-WA-11

I GOUND SURFICIAL DEPTH. SIEVE
I ~ACT IVITyy SURFACE AAY
t NUMER ELEVATION. GEOLOGIC FEET usc: SOIL DESCRIPTION ANLSI

METETS UNIT (MSETERS) ORS Fl LL Pt

WA-CS-26 5610 A~y 0.0- 3.0 SM SILTY SAND, light brown, fine to cows*, poorly

(1low) 10.0- 0.9) pacded, suanguier to adareunded. alcareeus;
Iftl. noonpit sit; Mades fi.. gravel.

WA-CS-28 5110 A6y/A40 0.0-3.0 SM SILTY SAMS, ligh brown, firie to coarce, poorly 20 56 24

(1561) (0.0- 0.91 Waded. subeogsila to Iiibiouided, oeereous;
seie no4mpload. die; Nttloe fine gravel.

WA-CS-30 5196 All 0.0 -3.0 SM GRAVELLY SAND, light brown, fine to coarse. 37 37 26

(1l6w) (0.0 - O9l pe lseded, mibngiw to mbrounded,
caleareous; seome 1111e to coamea pevel; some
flonpiostic sit; truee cowslas to IQ' sie.

WA-CS-32 4875 A5y 0.0- 3.0 SP-SM SAND, light brown, fine to coarse, poorly

(1466) (0.0-0.9) graded, subenguler to subroundad, caleareous;
VOse o bplssic silt; trace fine grovel.

WA-CS34 4760 A40 0.0- 2.5 SM SILTY SAND. light brown, fine to coarse, poorly

(1461) (0.0- 0.34 graded, subroundad, calcareous; some nonplastic
sIN; trace fine gravel.

2.5-3.0 9W GRAV ELLY SAND, grey, fine to coarse, well 44 54 2

(0.3- 0.91 graedd caleeueous; some fine to coarse gravel;
stall I callhe.

WA-CS-37 4820 A5y/A40 0.0- 3.0 GM SANDY GRAVEL, light brown, fine to coarse, 60 26 14
(1500) (0.0-0.91 poorly If ded, subengular to subrounded, cal-

aroose; some fine to coarse send; little non-
plie slit; Ifle cobbles to 10~ se.

WA-CS-41 4706 ASV/A40 0.0-3.0 SM SILTY SAND. light brown to brown, fine to 24 4630
(1434) (0.0-0.91 easme, poorly graded, subeager to suliroundad,

amloaree; some nonplatc silt; somec fine
subanyiger gravel; oaeecional cobbles to 6" size.

WA-CS-43 4W6 A40/A6y 0.0-3.0 SM SILTY SAND, gray, fine to medium, poorly 3 79 18
(1422) 0.0- 0.9) graded, subroundod, caleareous; little nonpiactic

silt.

WA-CS.46 4660 A40IA~v 0.0 -3.0 SM SILTY SAND, light brown, fine to co a, e, poorly
114301 (0.0. 0.9) id, suagla -'r to subroundad, ca,. reous;

sme nopieelk silt.

WA-CS-47 4640 A4 0.0- 3.0 ML SILT, light brown, slightly plaesic~calcareous 0 0 1034 6
(1414) (01.06-"I

WVA-CS.46 4700 A~y/A40 60-31A SM SILTY SAND, light brown, fine to medium. 0 71 29
(1433) (06-lPoorly graded. subreundd calcareous; some

no p1e s0 mt.

WA-CS62 4660 ASI/A40 0.0-3.0 GM SANDY GRAVE L. light brown. fine to coarse. 56 30 15

(1490) (0.0 -0.9) Poorly graded. subengular to subrounded, cal-
01peovs; some fine to esene send; little nonplsetlic
sit; oceasional cabbiee to 5" sie,

LOGS OF SURFICIAL SOIL SAPLES
WAH WAN VALLEY, UTAH

MI SITING INVESTIGATION 1--
DEPARTMENT OF THE AIR FORCE - Me 11-7-

24 MAR 81
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FN-TR-27-WA-I1

o SURF ICIAL OfPN, SIEVEACTIVITy SURFACE
ELEVATION. GEOLUNIC FEET USCS SOIL DESCRIPTION ANALYSISNUDER~l FEET
(ETEM) UNIT (DETERS) SI A Fl LL Pi

WA-CS-N4 5015 AGyIA40 0.0-3.0 SM SILTY SAND, light brown, fine to cors@, poorly
(1529) (0.0-0.91 graded, subangular to subrounded, calcareous;

soe nonpdeelc silt; trece fine gravel.

WA-CS-56 5100 Ay/A4O 0.0- 3.0 SM GRAVELLY SAND, light brown, fine to coarse,
(1573) 10.0 -0.91 peody graded, subeaguier to subrounded.

caloareous; some flu to oas gravel; little
nemplasoic sit; se I cailhe (0.5' - 3.0').

WA-CS-68 5460 ASiJASy 0.0- 2.5 SM GRAVELLY SAND, grey, fine to coarse, poorly
(1661) (0.0-0.81 graded, subengular to subrounded, clcareous;

some fine to oerse gravel; some nonplastic silt;
stage M caliohe (0.5' - 2.5').

WA-CS-61 4675 A40 0.0- 2.0 SM SILTY SAND, light brown, fine to medium,
peorly g uedI, subquA" to subrounded,(1425) (0.0 - 0.1) aioeus; litte nonpletac silt.

WA-CS-63 46110 A40 0.0- 2.0 SM SILTY SAND, light brown, fine to medium,
(1426) (0.0-0.6) poorly graded, subangular to subrounded,

calcareous; little nonplastic silt.

WA-CS-66 4730 A40 0.0-0.8 SM GRAVELLY SAND, brown, fine to coarse,
(1442) (0.0-0.2) poorly graded, subangular to rounded, calcareous;

some fine to coarse gravel; some nonplastic
silt; some cobbles and boulders.

0.8- 2.0 CL CLAY, .ight olive, medium plastic, calcareous.

(0.2 - 0.6)

WA-CS-67 4730 A40 0.0- 2.0 SM SILTY SAND, brown, fGne to coarse, poorly 4 68 28
(1442) (0.0- 0.6) graded, subangulao to 5ubrounded, calcareous;

some nonpkastic silt; occasionel cobbles and

boulders.

WA-CS-69 4760 A40 0.0 - 1.0 SM SILTY SAND, brown, fine to coarse, poorly 0 73 27graded, subangular to subrounded, calcareous;(1451) (0.0 - 0.3) some slightly plastic silt.

1.0- 2.0 CH CLAY, light olive, highly plastic, calcareous. 0 1 99 56 31
(0.3 -0.6)

WA-CS-71 4720 A40 0.0- 1.5 SM SILTY SAND, brown, fine to coarse, poorly 0 64 36
(1439) (0.0- 0.51 graded, subangular to subrounded, calcareous;

Some nonplastic silt.

1.5-2.0 ML SANDY SILT, white, nonpiastic to slightly

(0.5- 0.6) lastic, coloareous; some fine to medium
subangular to subrounded sand.

L.OGS OF SURFICIAL SOIL SAMPLES
WAH WAH VALLEY, UTAH

Ni SITING INVESTIGATION 
I -7I-1

DEPARTAENT OF THE AIR FORCE - 00 11-7-1

n__ _ _0 NATIONAL
24 MAR 81 USAF-1s
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8.0 LABORATORY TEST RESULTS

Explanation: Table 11-8-1 contains a summary of laboratory test

results. This table contains results of sieve analysis; plas-

ticity 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 compres-

sion, direct shear, consolidation, chemical, and California

Bearing Ratio (CBR) are indicated on the table. Tables 11-8-2

through 11-8-6 and Figures II-8-I and 11-8-3 present results of

triaxial compression, unconfined compression, direct shear, con-

solidation, chemical, and CBR tests.

All tests were performed in general accordance with the American

Society for Testing and Materials (ASTM) procedures. The

following list presents the ASTM designations for the tests

performed during the investigation.

Type of Test ASTM Designations

Particle Size Analysis D 422-63
Liquid Limit D 423-66
Plastic Limit D 424-59
Unit Weight D 2937-71
Moisture Content D 2216-71
Compaction D 1557-70
Specific Gravity of Solids D 854-58

Triaxial D 2850-70
Unconfined Compression D 2166-66
Direct Shear D 3080-72
Consolidation D 2435-70
Test for Alkalinity (pH) D 1067-70
Water Soluble Sodium D 1428-64
Water Soluble Chloride D 512-67
Water Soluble Sulphate D 516-68
Water Soluble Calcium D 511-72
Calcium Carbonate D 1126-67
California Bearing Ratio (CBR) D 1883-73

UGRO NATIONAL, 0N.
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Explanation for the tables and figures presented in this section

are as follows:

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

sample designation.

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

nation is at the bottom of the table.

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

ground surface over which the sample was obtained.

D. Percent Finer by Weight - Presents the results of laboratory
particle-size analysis (ASTM D 422-63) performed on repre-

sentative soil samples at the depth indicated. The numbers

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

weight passing through each sieve size indicated.

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

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

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

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

NP - Nonplastic.

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

see Table 11-5-1 in Section 5.0, "Boring Logs," for complete

details of USCS system.

"TiGRO nATIWAL. oNa.
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G. In Situ - Presents results of tests on drive and Pitcher

samples.

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

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

Saturation - the degree of saturation in a soil sample
is defined as the ratio (in percent) of
the volume of water to the 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 speci-
men called the axial load.

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

"I R0 NATIONAL, 1N0
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Lhe 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 (G 3) - the isotropic chamber pressure
applied to the soil specimen during consolidation and
compression.

Maximum Deviator Stress ( 01-o3) - 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, F , 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 com-

pressive strength is taken as the maximum load attained per

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

strain, whichever occurred first during the performance of

a test.

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

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

"bGRO "ATeOUNL "ur
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applied normal load is stressed to failure by moving 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 shearing. Maximum

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

a soil to shearing (tangential) stresses.

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

test in which a cylindrical soil specimen iq laterally con-

fined in a ring and compressed between porous plates. The

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

reduction in volume of the soil mass resulting from an

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

N. Chemical - The chemical tests performed on soil samples

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

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

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

rithm of the reciprocal of the hydrogen ion concentration.

ASTM test procedure designations for these chemical tests

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

tions.

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

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

grade soil to that developed by a standard crushed-rock

base material. The procedures for conducting a CBR test

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

-fiJGzO NATIONAL.ON
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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 (457-mm)

Drop. "

fGU CO NATIONAL. 1N0.
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~PERCENT FINER BY WE1GHT

STANDARD SIEVE OPENING U S STANDARD SIEVE

_ ~~~~SAMPLE INTERVAL__ STNAD m PECNFIR YEIT

_BLDR COBBLES GRAVEL SAND

- - FEET METERS 24" 12" 6" 3 1V 3/4" 3/8" 4 10 40 100
w, B I P 1 0.9 1.7 0.27 0.57 100 9q 1J3 84 /1, ] b8 32

P 2 4.0 b.O 1.22 152 100 982 82 46

0_ 3 61 7.4 204 2.26 100 98 93 86 70 39
P 4 10.9 11.7 3.32 3.57 100 "_ 94
P-5 15.6 162 4.75 4.94

P6 206 21 1 6.28 6.43

P 1 25.0 25.9 762 7.89
P-7 25.9 268 7.891 8.17

P-7 259 26.8 1.89 8.11

P 7 268 21.5 8.17 8.38 1 1

P8 307 31.4 q36 9.57
P9 .101) 41 7 1247 12 71

P 10 )0.0 50 / 1524 15.45

1_ 111 60.2 60:1 18.35 1856 _

P 12 /0.0 04 "1 34 21 46 100 c-6 83

P-12 10.4 708 2146 2158 100 8" 69 52 28 16
P 13 805 81 3 24.54 24.78 100 95 90 88 /9 57
P- 13 81 3 82.1 24 78 2502 1
P.13 81.3 82.1 24 78 25.02
P- 13 82 ,1 829 25 02 25.27P 14 90.0 90.5 27.43 27.58 10 69 64 57 51 38 26

P 16 110.0- 1109 33.53 33.80 100 91 08 __45

P 1/ 120.0 120.9 36.58 36.85
D 18 140.0 140.5 42.67 42.82 1 100 98 74 4,9 23 15

D 19 159.5 159.9 48.62 48 74

,,'A B 2 P 1 0.9 1.8 0.2/ 0.55 100 97 84

P 2 3.0 3.5 0.91 1.07
P-2 3.9 4./ 1 19 1.43 100 99 97 94

__ _ P3 6.9 .5 2.10 2.29 100 99 97

_ _ _ P4 10.9 11.8 3.32 3.60
1)5 16.0 16.5 4.88 5.03 100 72 55 39 23 12

i D 1 25.2 25.9 7.68 7.89

D8 30.7 31.4 9.36 9.57
D-8 30.7 31.4 9.36 9.57
P9 40.8 41.3 12.44 12.59
P10 50.9 51.8 15.51 15.79
P 1 1 60.0 61.7 18.29 18.81
P 12 70.0 70.5 21.34 21.49
P-12 70.9 71.4 21.61 21 16

P- 12 70.9 71.8 21.61 21.88 1 - 1

P-12 71.8 72.3 21.88 22.04 1
P 13 80.9 81.7 24.36 24.90 1

NOTES:

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

SS - Standard split spoon

P - Pitcher (d) * Indicates that test has keen performed

0 - Fugro Drive and results are included in this renn,t

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

24 MAH 81



N BY WEIGHT IN-SITU COMPACTED

U S STANDARD SIEVE NO PARTICLE ATTERBERG DRY UNIT MAXIMUM
_ _ _ SIZE (mm) LIMITS (b) USCS WG -D DENSITY -

SAND SILT OR CLAY (c) - 1.- !2 !

4 I0 40 100 200 .005 .001 LL PI P (pcf) (k/m3) C3 2 -- (pcf) ( kgI/ 3) w cm

84 /5 b8 32 25 SM 88.8 1424 I 0 1b 2 00

95 1 82 46 25 SM i045 1674 / 309 0.61
93 86 70 39 25 SM 118 5 1898 55 3) 4 0 4)

100 39 94 91 80 47 65 21 44 CH 91 4 1464 29.2 :'35 i084

-_CH 104.5 16/4 194 85 5 0 61

CH 103.9 1664 246 1000 (62

I 100 91 60 CH 1037 1661 220 9.1 062

64 22 42 1CH 104.5 1674 22.9 1000 0.61

____CH 105.6 1692 18 6 84 2 060

iCH 109.7 17!)7 1H.6 A'3 0 54

100 67 21 46 CH 109.4 1/53 207 100.0 0 54
CH 108.5 1738 18.5 903 0 55 I

CH 1074 1121 19.4 922 0,57
_ _ _CH 114 1 '2308 29 163 () 4 _

100 £6 83 /9 57 27 30 CH

69 52 28 16 13 SM

90 88 /9 57 37 25 14 11 Sc 1094 1/53 13.8 690 054

I_ _sc 110 1 1764 126 63.9 0.53

__
I sc 1102 1765 13.4 685 03

sc 111.6 1/88 15./ 833 051
57 51 38 26 23 48 19 29 GC 15.7 /5
99 98 "1 45 26 1 Sc 002 1605 -).0 35.6 0 68

SC 104.4 1672 17.9 188 1 61
74 49 23 15 12 SPSM 130.3 2087 88 513 0 2(

___SM 1125 1802 100 544 050

100 97 84 15 32 27 5 Mt 74.0 1185 11 3 23.9 1 28
I I MH 103.2 1653 24.0 100.0 063

100 99 97 94 92 5- 38 19 MH 68.3 1094 157 28.9 147

100 99 97 96 47 30 17 ML 71.0 1137 19.3 3/ 0 1 46 280

Mi. 87.4 1400 9.8 284 0 93

55 39 23 12 9 SW SM

__SWSM 120.1 1924 6.0 402 040

100 64 22 42 CH 94.0 1506 28.8 98 1 0 79 1
__CH 92.3 1479 31.9 1044 083 1

CH 95.9 1536 27 7 991 0 ;6
CH 96.1 1540 21.2 915 0 1 _

100 64 22 42 CH 94.2 1509 28 0 958 0./9

CH 89.6 1435 329 100.9 0 88

CH 92.9 1488 308 102 3 081 1

100 94 62 CH 90.1 1443 34 b 10/ 2 0 87
56 27 29 CH 92.5 1482 31 6 10:3.9 0 82

CH 99.9 1600 257 1009069 -

- - - - - - - - - - i

0_
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-- --- --
- - COMPACTED

MAXIMUM va~

CRY DENSITY ;,v: " ,, =

(pct) (h/U
3 

C C.

152 0 o
309U 0.61

354i 04-)

£35 U84

855 061
100.0 062
95.1 0)62 "

1000 0 61
842 0 60 _

53 6 054 _.

100.0 054 _____

90.3 05b
92.2 0.57
163 048

690 0.54 *
63.9 0.531
68.5 0.53 __

833 051 +
2 /5

35.6 0 68

788 0,61|
81 3 0291

1 544 10501

23.9 1 28
1oo0 0631
28.9 1 47 _

I 370 1.46 - 2.80
I 28A 093

Ij 40,2 040l
11 98.1 0 79

1044 083 i
99.1 0.76
975 0 75
95.8 0.79
1oo.9 088
1023 081 - -

107.2 0.87 11I
103.9 0-82 1
1009 069 - 1

SUMMARY OF LABORATORY TEST RISUL TS
WAH WAH VALL EY. UTAH

MX SITING INVESTIGATION TALI

DEPARTMENT OF THE AIR FORCE -NO 11 o

ININO NATIONAL, INo.
AFV-Ol
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- PERCENT FINER BY WEIGHT

_= SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIEVI

= 2 BLORS, COBBLES GRAVEL SAND
'" FEET METERS 24" 12" 6" 3" 1," 3/4" 3/B" 4 10 40

WA-B-2 P 14 90.0 90.9 27 43 27 71
P-14 90.9 91.8 27 71 27.98

P 15 101.0 102.0 30.78 31.09
P 16 110.9 111.8 33.80 34.08
P17 121.0 122.0 36.88 37.19 -0

P 18 140.0 140.8 42.67 42.92
P 19 151.0 152.0 46.02 46.33

\.A b 3 1) 1 0.6 1.0 018 0.30 100 95 88 80 XA
?)2 3 1 44 1 13 1 34 100 90 81 /0 A 1

1) 3 6.2 6./ 189 2.04 100 75 58 ,4 26 1Z
D4 10.3 11.0 3.14 3.35

b)5 150 15./ 4 5/ 4.7U 100 86 66 45 2

) 6 203 21 0 619 640

D) / 253 259 1 /1 789 100 95 88 81 08 3(
D8 31.3 3)0 954 9.75 1
P 39.0 39.8 1189 12.13 100 98 94 8:) 62 4C
D 10 50,1 508 1527 1548
) 11 603 61 0 18.38 1859
1) 12 70.3 /1 0 21 43 21 64 100 98 % 89 70
D 13 80.3 81 0 24.48 24.69

_ 14 90.3 910 21.52 27.74 100 90 69 54 41 3 18
P 15 98.0 986 29.87 30.05

P-15 98.6 99.2 30.05 30.24

D 16 110.8 1115 3377 33.99 100 94 84 ;6 64 4
D_ 1/ 120 1 120.8 36.61 3682
1) 18 1403 141.0 42.76 42.98
D 19 159.2 1599 4852 48.74

WA B4 P 1 1 0 20 0.30 0.61 _ - 100 98 78 4!
P2 39 48 1 19 1.46 100 88 83 80 /2 41 21
P3 70 / 9 213 2.41
D 4 10.2 10.9 3 11 332 100 86 68 55 42 21
)5 1b.3 16.0 4 66 4.88 _ _

D6 20.0 201 6.10 6.31 100 99 91 61
) U/ 25.1 )64 /83 805 100 99 98 95 68 1 31

0 8 30.2 309 920 9.42

P 9 40.0 41 1 12.19 1253
D) 10 41.8 425 12/4 12.95 1 100 /6 63 48 32 1f

D 11 50.2 50.9 15 30 15.51

I) 12 60.3 61.0 18.38 18.59

) 13 10.3 71.0 21 43 21.64 _O00 9o 9 %m 81 43 1,i

D 14 80.8 815 24.63 24.84 100 92 78 5/ 4

NOTES:

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

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

Bb - Bulk

(b) NP - Not Plastic' 24 MAH 1



A BY WEIGHT I N-S I TU COMPACTED

U S STANDARD SIEVE NATILO.TRBR DRY UNIT B- MAXIMUMn SIZE (mm) LIMITS (b) USCS ; ca
SAND SILT OR CLAY (c) WEIGHT _ - RY DENSITY ,

4 J10 40 100 200 .005 .001 LL PL PI (pcf) (k3/m ) (pcf) (kg/rn 3) o

I CH 103.2 1653 24.0 100.0 063
- 100 56 22 34 CH 103.0 1650 23.4 99.5 064

__CH 93.3 1495 29.4 98.6 081
CH 101.1 1620 24.5 99.2 0.67

100 99 60 23 37 CH 102.0 1634 24.0 99.2 0.65
CH 106.8 1711 23.5 100.0 0.58
CH 103.3 1655 23.9 1000 0.63 1

88 80 b8 3/ 26 S_ Si 2.8
81 /0 54 38 28 ___SM 104.5 16/4 59 26.3 0 61 __

58 -4 26 12 8 21 SPSM 111 1 1/80 48 25.1 0.52
GP GM 126 5 2027 4 6 37.5 0.33

66 45 23 13 10 S\ SM 114.2 1829 9 1 51 9 048
S'V SM 1144 1833 9.4 53 / 04/ 1

88 81 68 36 31 SM 120.1 1924 99 661 040
SW SM 115./ 1854 5.8 34.5 046

94 82 62 40 25 SM 100.8 1615 137 55.2 0.67
____GP GM 124.2 1990 6.3 476 036

SWSM 1149 1841 115 66.6 047
98 945 89 /0 54 ML 107.9 1729 11.1 533 0.56

-, ML 109.9 1761 8.9 45.1 0.53
54 41 30 18 12 GP-GM 1225 1962 3.4 24.1 038 _

ML 84.8 1358 25 1 68.8 09911
|_ SM 101.2 1621 95 38.7 6/

84 76 64 49 3- SM 111 6 1788 12.3 65.3 0.51 -

- GP-GM 128.6 2060 7.5 65.6 031 -

ML 109.9 1761 10.9 55.1 0.53
_____GP-GM 126.7 2030 90 73.7 0.331

100 98 78 45 36 - -- _ SM 95.9 1536 5.3 18.9 06____
801 72 41 27 19 23 18 5 SM-SC 8.7

_ __SM 81.4 1304 131 33.1 1 07

55 42 21 / 4 SP 120.7 1934 7.4 50 7 0,40
____ SP 123.8 1983 8.7 65 1 036

100 99 91 69 56 1 1 ML 98.7 1581 13.4 51 3 0 11

98 95 68 38 24 NP SM 1133 1815 9.3 512 04 _1 2/
_____SW SM 118.6 1900 7.5 48.1 042 1

___ SM 93.6 1499 28.4 95.8 0.801
63 48 32 19 15 SM 1097 1751 13.6 684 0.54

SM 114.2 1829 4,0 282 048 _ ___

SM 111.9 1783 123 656 051 __ -

95 81 43 15 10 __ SWSM 108.9 1/45 10.5 bl/ 055 _ __|

- - tZfkA I inr r l7flU CQ ~ 7 1, n 1,
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COMPACTED _

-~ -j m j
ZXIMUM - 3.-2-

DENSITY a r

[(kg/rn
3 ) ca (40D C.3 cm1

2 71-

DEPARTMENT OF THE AIR FORCE - no 11-8-1
1 2 ()F I
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1)19 140.1 1408 42.70 42.92
0 20 159.3 1600 4855 48.77

WA B 5 b 1 0.0 1.1 00.0 0.34 100 92 83 16 68 53 3
D 3 6.0 6.8 1.83 2.07 100 95 80 59 35 2(
D4 10.0- 11.0 3.05 3.35
D-5 15.3 16.0 4.66 4.88 100 82 54 41 32 18 ii
D-6 20.3 -21.0 6.19- 6.40
D-7 20.1 30.8 9.17 9.39
h 8 38.0 39.0 11.58 11.89 100 84 62 36 14 2 1

V/A B 6 D 1 1.3 2.5 0.40 0.76 100 85 69 21
D 5 16.5 1/.5 5.03 5.33 100 97 86 31
D-6 19.0 19.7 5.79 6.00 100 97 91 75 3
D 7 25.2 25.7 7.68 783 100 99 94 84 56 3

VvA B / D 1 1.5 2.0 0.46 0.61 100 91
D 2 4.0 4.6 1.22 1.40
D13 5.5 6.0 1.68 1.83
D4 8.6 9.1 2.'12 2 77 100 97 97 91 21 3

)5 10.5 11.0 3.20 3.35
, P6 15.0 15.4 4.5/ 4.69 100 9

P1 20.8-21.3 6.34 649
P8 25.8 26.8 7.86 8.17
P 9 30.2 30.7 9.20 9.36
P-9 30.9 31.4 9.42 9.5/
P-9 31.5 32.0 9.60 9 75
P-9 31.5 32.0 9.60 9.15 _ _

P 10 358 366 10.91 11.16
P 1 558 566 11.00 11.25
P 13 658 66.6 20.06 20.30

P 14 75.8 /6.6 23.10 23.35
P 15 85.8 86.6 26.15 26.40
P 16 1008 1016 30./2 30.97

17 110.8 1,11.4 33.77 33.95



GW GM 118.6
GP GM 128.4

GW ____

SM 93.1
SM 100.4

NP SM 106.5
SM 104.9

43 14 Mll 556
CH 95.5
SP 121,6
SP 106.4
CL 109.1

19 34 CH 97.9
CH 97.1
CH 98./
CH 99.1

CH 99.7
CH 98.9

18 39 CH 98.6
CH 95.0
(JA 98.3
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0.5 2.0 0.15 0.61___
5.0 6.0 1.52- 1.83 __

0.5-2.0 0.15-0.61
5.0-6.0 1.52 -1.83

10.0 11.0 3.05-3.35___

0.5 2.0 0.15 0.61
5.0 6.0 1.52 1.83

0.5-2.0 0.15 0.61

0.5- 2.0 0.15-0.61
7.0-8.0 2.13 2.44 __

0.5-.2.0 0.15 0.61

8.0 9.0 2.44 -2.74

7.0-8.0 2.13-.2.44 __

0.5 2.0 0.15 0.61 __

0.5 1.5 0.15 0.46
2.0 3.0 0.61 0.91 __

0.5 2.0 0.15 .0.61

0.5 20 0.15 061



PER BY WEIGHT IN-SITU COMPACTED
U TNADSEEN.DRY UNIT mw I- MAXIMUMSTANDARD SIEVE NO. SIZE (m LIMITS (b) USCS DRYDENIT ,

SAND SILT OR CLAY (c) WEIGHT -
10 40 100 200 .005 .001 LL PL PI (pc7) (k/r3) .a (pc) (kg/U 3) C

ICH 104.4 1672 22.2 979 0.61
__CL 117.5 1882 20.1 100.0 043-

1O 83 67 cl 1019 1728 21.1 100.0 0.b6__ _

85 75 55 24 17 SM 1278 2041 9 7

44 37 29 23 20 GM
36 27 16 10 7 GP GM

100 98 85 66 52 25 21 4 CL ML 121 4 1945 12 1 269

100 99 97 95 44 3/ 7 ML
97 88 46 23 14 SM

100 98 86 69 59 "1,' 3 18 1 CL 116.4 1865 14 9

99 93 55 26 1- SM

73 65 46 34 28 .SM

94 88 60 39 33 35 25 10 SM
61 41 10 4 4 1 Sw

94 87 72 62 51 23 20 3 ML

78 59 25 15 12 SP-SM

60 34 13 7 5 SWSM

61 46 22 11 8 SWSM 1310 2099 9 1

78 76 60 44 40 29 18 11 SC 124.5 1994 114 2.66

56 51 33 14 11 SPSr.1

45 37 29 21 17 GM 1335 2139 88

64 22 7 5 3 SP 133.6 2140 8.5

23 22 20 17 15 GM

42 27 13 8 6 GW-GM _

100 98 92 86 NP ML - 109.5 1154 17 4 2.64

100 99 95 72 53 ML

85 75 62 37 27 SIV[ 1185 1898 14 0
- - - 100 67 24 43 CH -

a.
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COMPACTED -

DENSITY "-.6

-k 2- - =.=- I- =a

.8 2047 9.7

L4 1945 12.7 2.69

BA 1865 14.9

"0 2099 9.1

4.5 1994 11.4 2.66 *

M5 2139 88 '-

136 2140 8.5 - -

.5 1754 17.4 2.64

185 1898 14.0

SUMMARY OF LABOItATORY TEST RESULTS
WAH WAH VALLEY, UTAH

MX SITING INVESTIGATION iTALIe

DEPARTMENT OF THE AIR FORCE -No0a I

4 OF I
Ma N Mm i.I g AFV-41



FN TH-27-VA-U

PERCENT FINER BY WEIGHT

= .= SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIEVE

_-__-____-_BLORS. COBBLES GRAVEL SAND
S. C I FEET METERS 24" 12" 6" 3" 1 " 3/4" 3/8" 4 10 40 100

WA-T-17 B 1 05 20 0.15 061 100 90 79 5b 44 36 29

WA-T 18 R 1 05 2.0 0 15 061 100 91 66 54 45 35 20
b 2 1.0 8.0 2 13 244 100 96 91 86 80 66

WA-T 19 B 1 05 20 015 061 100 98 94
b 2 30 40 0 91 1 22 100 99 99

WA-T-20 02 2.0 30 0.61 0.91 1 100 90 78 70 62 10 4
B4 70 80 2.13 244 100 91 12 58 51 46 3/ 34
h5 10.0 110 305 3 35 100 99

WA P2 B1 0.5 2.0 0.15 061 100 91 / b/ 46 31 22

WAP3 B2 30 4.0 091 122 100 88 62 3b 12 3 2

VIA P 4 B 1 0.5 2.0 0.15 0.61 100 98 92 82 bb 32

WAP5 b 1 0.5 2.0 0.15 061 100 H7 13 b9 34 19

V,'A P.6 1) 1 0.5 2.0 0.15 0.61 100 98 13 83 4P 23

A-P 1 1) 1 05 2.0 0.15 0.61 100 )}9 9.)8 94 80 63
9-2 3.0 4.0 091 122 100 96 81 5b 20 8

WAP8 B 1 0.5 2.0 015 0.61 1 1 100 9/ 89 76 42

WA P 9 b-1 0.5 2.0 0.15 0.61 100 95 8) 81 69 44

WA P11 H1 05 2.0 0.15 0.61 100 95 /6 62 51 40 30

WA-P 12 8 1 05 2.0 0.15 0.61 - -100 91 84 / 69 56
b)2 40 5.0 1.22 1.52 100 86 0' 44 30 19 12

j WAP 14 b1 05 20 015 0.61 100 91 ; t) 7 44,

WA P15 1 05 2.0 0.15 061 Too ' 1 4 4 45 2

1)2 3.0 4.0 0.91 1 22 100 9l7 5b2 5 1/ 5

WA-P 16 B 1 01, 20 0 15 0.61 1 100 97

V,/APII b1 0b 1.b 0.15 046 l1ou IM 9( 83 39

NOTES:

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

SS - Standard split spoon
P - Pitcher (d) * Indicates that test has been performed
0 - Fugro Drive and results are included in this ronn't

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

24 MAH 81

,i



INER BY WEIGHT IN-SITU COMPACTED
PARTICLE ATTERSERGU S STANDARD SIEVE NO. SiZEDRY UNIT MAXIMUMI(,.-

SAND SILT OR CLAY WEIGHT D - DRY DENSITY -

10 40 100 200 .005 .001 LL Pl PI (pcf) (ki/m3) 7 -(Tcf) (kg/m3) c .

55 44 36 29 25 GM

54 45 35 20 17 GIM

91 86 80 66 55 21 18 3 ML

100 98 94 89 46 1 34 12 Ml

100 99 99 99 CL

8 70 62 10 4 4 SP
51 46 37 34 33 49 30 19 GC

100 99 99 85 57 CL

o 5/ 46 31 22 18 GM

2 35 12 3 2 2

92 82 55 32 25 SM ' 125 / 2014 110

7 73 59 34 19 13 SM _

93 83 48 23 1/ SM _

98 94 80 63 50 ML ]
81 55 '20 8 1 S sm

97 89 76 42 19 SM

89 83 69 44 33 SM I 1

6 62 51 40 30 2/ GM _ !

84 7/ 69 56 40 NP SM
44 1 30 19 12 7 GPGM

1 I6 65 57 44 34 SM

"1 4 64 45 2T 20 SM
82 55 17 b 3 sw _

100 9/ 90 28 22 6 CLML 1146 1836 1 b I

98 96 83 39 22 NP SM
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ED

I
- -

- 1 ~~2I _ -

- m..m CC 71

C .3 M. C, C u, -C r m

W e.3 L

14 1.0 *

F I

F I I

- I I

SUMMARY OF LABORATORY TFST RESUI. TS
WAH WAH VAL EY, UTAH

MX SITING INVESTIGATION TAILI

DEPARTMENT OF THE AIR FORCE -No 518(A

....... _ EM WATUU 1

AFV-01

KS-!w-!



0.5 2.0 0.15 0.61 100 99 95 46

O.b 2.0 0 15 061 lM O 91 86 /9 '

2 0 30 061 0.91 10o 9) 6/ 39 28 20

0,5 20 0.15 0.61 100 96 92 /9 1 O

Ob 2.0 0.15 0.61 100 ),8 93 8b b

0!) 2.0 U.15 0.61 100 88 80 '2 41

0h 2.0 0 15 0.61 100 90 /2 63 54 .10

2 5 30 0 /6 091 100 95 15 56 35 I

0.5 2.0 0 15 0.61 100 85 62 10 2 0 NJ

0.5 20 0 15 0.61 100 96 84 ' ______

0.5 2 0 0 15 061 100 18 ,

05 20 0.15 0L1

05 2.0 0.15 061 100 'i 5

05 2.0 0.15 0.61 100 6/ 5" 3

05 2.0 0.15 061 100 99 96 '1 ;,I

0,5 1 0 (115 061 100 95 1.2

1 5 2.0 0.46 061

0b 1.0 0.15 0.30 100 3 9 66

1 0 1.5 030 0.46 1(00 99 96 80

20 25 0.61 0.76 100 )q 95 13

3.0 3 5 091 10/ 100 98 /5
40 4.5 1.22 1.3/ 10( ()8 91 :)

1 0 1.5 030 046 !OU 9 if 6



I_____ SPS ____

NP SM __

GP GNI

'28 16 12 SC

SM

Ski

s,'1

,34 28 6 M L

SM

(AM
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COMPACTED CS

I 1.

MAXIMUM !-2 5 -,*

ORY OEMSITY -W C "J -

124 9 2001 10.6 269 ___ __

SUMMARY OF LABRATORY TEST RESUL-TS
WAH WAH VA|IEY UTAH

MX SITING INVESTIGATION

OEPARTMENT OF THE AIR FORCE man
- UN NATIUN

AFV--01

I ! I
! ! 7



F N T H-2 -VA I1

PERCENT FINER BY WEIGHT

SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIEVE

2 I 9 BLDR& COBBLES GRAVEL SAND

.C= '" = FEET METERS 24" 12" 6" 3" 1 " 3/4" 3/8" 4 10 40 100
WA-F-2 B-2 2.0 2.5 0.61 0.16 100 96 89 49 19

b 3 3.0 3.5 0.91 1.07 100 89 63 38 16 7

WA F 3 ) 1 10 15 030 0.46 100 94 85 75 47 27
b _2 2.0 2.5 0.61 -0.76 100 94 88 80 53 32

B3 3.0 3.5 0.91 1.07 100 92 84 73 45 25
b4 4.0 4.5 122 1.37 100 94 88 79 46 20

WA F4 ) -1 1.0 1.5 030 0.46 100 99 98 7 4
h__ 2 20 25 0.61 0.76 1h 3 3.0 3.5 0.91 1.07 100I 95 81 7
h4 4.0-4 5 1 22 1 37

CA F 5 B 1 1 0 1.5 0.30 0.46 10 908 96
b2 2.0 2.5 0.61 0.76 100 99 96

b)3 3.0 3.5 0.91 1.0/ 1003 98 9'2 17
b, 4 4.0 4 5 1.22 1.37

UA F 6 b) 1 !.0 1.5 0.30 046 1 100 96 90 1 G 3
b) 2 2.0 2.5 0.61 0.76 100 86 8:3 1/ 6b 3

WA F 7 b 1 1.0 1.5 0.30 0.46 100 98 92'
b 2 2.0 2.5 0.61 0.76

8-3 3 0 3.5 0 91 1 07 100 99 97

1h4 4.0 4 5 1.22 1.37 100 99 gal

VVA F-8, B 1 1 0 1.5 0.30 0.46 100 99 9 1 84 h69. 4F

1,2 2.0 25 0.61 0,76 100 90! 81 6Gi

a.-,-- - - - - -

NOTES:

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

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

0 - Fugro Drive and results are included in this rar'nt

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

4 MAH 81



FINER BY WEIGHT IN-SITU COMPACTED
U S STANDARD SIEVE MO. DRY UNIT - MAXIMUM == - -

STAZAR S(VE)O LIMITS (b) USCS Zw =I I
- - SAND SILT OR CLAY (c) WEIGHT _ . 2- DRY DENSITY . - . ,

3/8" 4 10 40 100 200 .005 .001 LL PL PI (pcf) (k g/M3 ) L.a (pc) (kg/n3 ) w, .

100 96 89 49 19 13 SM 5.0 1218 1951 120

89 63 38 16 / 6 SW SM 3.2

94 85 75 47 27 20 SM 5.6

94 88 80 53 32 24 SM 5.5

92 84 73 45 25 18 SM 4.6 125.8 2015 105

94 88 79 46 20 15 SM 4_9
F I I
1001 99 1 98 7/ 47 35 25 18 7 sMsc 54

I SM-SC 7.6
100 95 81 /3 71 - 43 25 18 CL 10.9

1 1 CL 4,6

100 96 84 25 18 1 CL rlL 87

1 100 99 96 87 25 20 5 CL ML 7.9
100 98 93 17 65 26 18 8 CL 9.3

CL 11.5

100 96 90 76 38 23 SM 4,5

86 1 83 1/ 65 30 18 SM 44 -

100 98 92 86 35 27 8 ML 11.3

ML 11.5

100 99 97 95 47 38 9 ML 146 102.3 1630 220

100 99 98 9/ 49 35 14 ML 125

99 91 84 69 45 29 SM 4.5 126.7 2030 10 0

100 90 81 63 36 24 M 7 /

" - ----
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COMPACTED cm _

I - , a
MAXIMUM -2 -j -J

~ DRY DENSITYZcuZ

ca I vi m(pcf ) (kg/rn 3 ) - &4 c .a' C2'

121 8 1951 12.0

125.8 2015 10.5 .

102.3 1639 22 G

1267 2030 10 __.0

SUMMARY OF LABORATORY TEST RESUL TS
WAH WAH iALI EY. "TAH

MX SITING INVESTIGAT;ON TAKEI

DEPARTMENT OF THE AIR FORCE -m No8

1 I1 Il

I_____ NATIONAL, ON.-
AFV-01

.1. -

• I '
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FN-TR-27-WA-T1

U, 0, m, c N Nq o N N l- '

. 0 0 o 0 00 00 0 0

O~O vD 00 ~ -

z N C4 'c N 0 

S c - 0 - ,o , o C-

2c,

CD uD cn,C . m 0 C, m 0 NU i 0 6 C:6 ri ui m ~ NO U, w, U
U, ~ ~ c m~ mON 0 ~ N CO C

I .. c" m ... .. .... . . ..........

I.

UA WA 0 ALL 0 0 00w

0M ITIN NI , w o

0 N N NA N N m- m m

v p 8 W N U AU,

N O N N ND

w cy .y N . . f

~31 1..

SUMAR OF NRAA COMPRSSIO

C4WA WAH VALY UTAUHU C)

M- SIIN INETGTO TABLE N N N O 0)

DEAPIN OF NH AIR NOC - 1111 1OO-8--20

NN NAIN L NNC N1

24 MA 81 UAF-0
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F N-TR-27-WA-I"

0 cb

C'i C-4

=-
C3C

u=' 0t 0

c a

uii

c-,

C.-

I-I
U.I-- - - -

3- I

- .

Calj

-N

a as

SUMMARY OF UNCONFINED COMPRESSION
TEST RESULTS

WAH WAH VALLEY, UTAH

MI SITING INVESTIGATION I tiLE

OEPAITMENT OF THE AIR FORCE - moo i 11-8-3

-LfTIlllO NATrIONAL-, INGJ
24 MAR 81 USAF-05

L U..

. ... . . .a- . . . . . - ".. .
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F N-TR-27-WA-I

BORING SAMPLE SAMPLE INTERVAL SOIL NORMAL STRESS MAXIMUM
SHEAR STRENGTH

NO. NO. FEET METERS TYPE ksf kN/m 2  kif . kN/m 2

WA-8-1 P-4 10.9 - 11.7 3.32 -3.57 CH 1.0 48 1.32 63

1.5 72 1.40 67

2.0 96 1.69 81

WA-8-3 D-2 3.7-4.4 1.13- 1.34 SM 0.4 19 0.93 45

0.6 29 0.98 47

WA-B-3 D-12 70.3-71.0 21.43 - 21.64 ML 7.0 335 8.82 422

9.5 455 1051 503

WA-B-4 D-4 10.2- 10.9 3.11 -3.32 SP 1.0 48 1.06 51

1.5 72 2.44 117

2.0 96 2.27 109

WA-B,4 D-7 25.7- 26.4 7.83- 8.06 SM 3.8 182 3.67 176

5.0 239 5.39 258

WA-B-4 D-14 80.8-81.5 24.63- 24.84 SM 8.0 383 8.00 383

10.0 479 9.40 450

WA-B-6 D-6 19.0-19.7 5.79-6.00 SM 2.0 96 3.50 168

4.0 192 4.97 238

8.0 383 9.41 451

DIRECT SHEAR TEST RESULTS
WAH WAH VALLEY. UTAH

MR SITING INVESTIGATION TABLE

DEPARTMENT OF THE AIR FORCE - UO T1-8-4

_fi__ _ _ NATION
24 MAR 81 USAF-03

Ai
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FN-TR-27-WA-fl

COMPRESSIVE STRESS (ksf)

I-4

-2

16

a~~~~ 10 ________

20 40 60 80 100 200 300 400 500 1000 1500

COMPRESSIVE STRESS (kN Mn
2 )

INITIAL INITIAL INITIAL INITIAL
SYMBOL BORING SAMPLE SAMPLE INTERVAL SOIL DRY DENSITY MOISTURE VOID0 DEGREE OF

NO. NO. TYPE CONTENT RATIO SATURATION
IFEET METERS pcf kg m3 (I") M'.

0 WA-8-2 D-8 30.7 -31.4 9.36-9.57 CH 92.3 1479 31.9 0.83 104.4

o AT FIELD MOISTURE CONSOLIDATION TEST RESULTS
* AFTER ADDITION OF WATER WAH WAH VALLEY, UTAH

-COMPRESSION

--- REBOUND 41 SITNG INVESTICAlUGN IGR
PEAMENT J THE AI FORCE BM0 ,f*8-1

- MUD NATIONAL, IN0.7
24 MAFI 81 USAF-Ol
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FN-TR-27-WYA-11

to '- 1 0 I

= h

C.) CD? '- a
C.14

I'.*

La L

C3

N C"

_~~ 0 00- (

C., cn U

a. i -7 - 7 -. 7 - -7

I.-
w al=

C.3 3

w ' a L L a L a L

SUMAR 0 0 0 0 0 0 0 0TET ESLT

WAH WA ALEUA

SUEPRMMAR OF CHEICAORTES RESLT

_____________________ *O NATIONALI
24 MAR981 USAF-06



F N-TR-27-WA-HI

P GATEL $AIN SILT OR CLAY
STANDARD SIEVE OPENING US STANOARD SIEVE NinER HYDROUETER

100 I 14" 3/4" 3/8" 4 10 20 40 60 100 200

_ 4 .. . , * .-.-....- - r . . ...

-.... ..*i 4, : .: . . .. .

UGH.- -. -- - ----- - -

-1 -- - -. . .. . .... . - - --.:. ' , .- - - - . --. . .

70T T I

N it RV I Ift ( 
F E T 1 I T R ST 

P

WA W-- 40S
0-

4 0 -0.5 . 05 0 1 -0
"~*~~-- - - B ~ .-- .- - -L-ML--.-

.!~AI GRIZN INZ CURVE , CB TEST

3W0H W_ - VALLEY. UTA

CMtST ACIIYIkPEI TERVA INISO.I N

20 ARTMM-NT W- - METE _T_ _ _ _

A~~~~~ ~ ~ WAT O.F.0 01-.1S

90.0 10. 9. 1. 0.5. 0.10. 1 .09M

GRAIN SIZE INRES MILL TESTS

NI24ER OF FEET - NO TE-TY
... i-F !

IWI 
T 

p SM

=8SII0 NfEIGTIONALI

24 MAR Si81F1
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FN-TR-27-WA.-1

GR AVEL SAN ITORCA
COARSE I FINE ICOARSE1 MIIA I FIVE IT f CA

STANDARD SIEVE OPENING US STANDARD SIEVE MNHEl HVDROMETER

1 %i" 3/4' 3/8" 4 10 20 40 60 100 200
100 -~

....

4--.,.... .

7---

n0t ---- -

* ~ 30 --. .4

S , - -- 71*il 7 - + . . . -

_,...,. -- .~ .

z.2...

a ----- - ... . - --.. . . ,-

3 -- - - - . - , .. . ._

...... 7 L- -" .... 11 _

-9- -

50.0 10.0 5.0 1.0 0.5 0.1 .5 .01 .005 .01

GRAIN SIZE IN MILLIMETER

COPOSITE ACTIVITY SAMPLE INTERVAL SOIL
SYMBOL SAMPLEI

NUMBER NUMBER FEET METERS TYPE

C WT4 0.5-2.0 0.15 -0.61 C

D- WATlO 0.5-2.0 0.15-0.61 SW-SM

E WATl 1 00-- •.15-0.46 s
-WAT1 0.5-2.0 .15-0.61 GM

GRAIN SIZE CURVES. CBR TESTS
WAN WAH VALLEY. UTAH

MEA0: SITING INVESTIGATION FI(,LP
DEAIENT OF THE AIR FORCE No 2 -8-

CDIPOSITE~ ~ ACTIVITYINE IA#L NEVLS

24SMAR81 OUSAF-10

0.5 L ~~.. 2.0 I.5-06



7~F N-TR-27-WA-al13

GRF-A COERS SAND SILT OR CLAY

STNADSEEOPENING~ US STANDARD SIEVE NUMBER HYDROMETER

10 W~ 3/4" 3/8 4 I0 20 40 60 100 200 ______

so- r_

7-t

s o- - - - 4 -

Zc 50 - - - -

UJ40---- _ _

'II

50.0 10.0 5.0 1.0 0.5 0.1 .0'5 .01 .005 .001

GRAIN SIZE IN MILLIMETER

CWO8SITE ACTIVITY SAMPLE INTERVAL SOIL
SYMBOL SAMPLEI

NUMBER NUMBER FEET METERS TYPE

- G WA-T-13 0.5 -2.0 0.15 -0.61 s

- H WA-T-15 0.5-.2.0 0.15 -0.61 M L

I WA-T- 16 0.5-2.0 0.15-0.61 SMA

J WA P-4 0.5-2.0 0.15-0.61 SM

x1I_ _ _

GRAIN SIZE CURVES, CBR TESTS
WAH WAH VALLEY, UTAH

MX STING IINVESTIGATION FIGURE

OCPARTUENI OF THE AIR FORCE - NO U1-8-2
13 OF 5

NNATEMAIO
24 MAR 81 USAF-10



136
FN-TR-27-WA-fl

COARSE IFINE jC A RSE T ED IULM FINE______________

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

300 1%" 3/4" 3/8* 4 to 20 40 80 100 200 ________

90 ~- ---- - - ---s-

-~~~ v~- CIL -~ -------

ai

Lu40- . y_ _

4 ~~~30 - -- - - - - - -

to.

50.0 10.0 5.0 1 .0 0.5 0.1 .05 .01 .0 ll .001

GRAIN SIZE IN MILLIMETER

COMPOSITE ACTIVITY SAMPLE INTERVAL SOIL
SYMBOL SAMPLEI

NUMBER NUMBER FEET METERS TYPE

- K WAPiS 052. CL-ML

L W-CS.3 0.5-2.0 -0.15-0.61 -

-- (11 IVAF-2 2.0-2.5 0.61 -0.76 _SM

GRAIN SIZE CURVES, CUR TESTS
WAH WAH VALLEY. UTAH

MI SITING INVESTIGATION fnR

DEPARTMENT OF THE AIR FORCE -O 008-
14 OF 5

24 MAR 81UA-1

L 
i.--&- a
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FN-TR-27-WA-U

f[AOR SIEV OPENING US STANDARD SIEVE N MER HYDROMETER

r 1%" 3/4' 3/' 10 20 40 so 100 200 _________

go -.- -v'.- -

S-4.-----

CA

a--

40-

50.0 10.0 5.0 1.0 0.! 0.1 .0a.0 .005.01

GRAIN SIZE IN MILLIMETER

COMPOSITE ACTIVIT SAMPLE INTERVAL SOIL
SYKBOL SAMEI

NUMER #9E FEET METERS TYPE

- N WA-F-3 3.0 -3.5 0.91T1.7 SM

-- 0 WA-F-? 3.0 -3.5 0.91-_1.07 ML

p WA-F-8 1.-. U .30 -04 u Sq

GRAIN SIZE CURVES. CBR TESTS
WAH WAH VALLEY, UTAH

MK SITING INVESTIGATION FIGURE

tOEPARTVENT OF THE AIR FORCE - me U-8-2

24 MARI81 USAF-10
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FN-TR-27-WA-I1

"&- . - I' I ..

co m CD .4 r, 0 0

P2- . a

C. m w( o)r €0 D0 o
~~t 0 s -O cM

asa

I'..to LnC

m.

: CALIFORNIA BEARING (CR)

:LI F TEST RESU LTS
WHWAH VALLEY, UTAH

MI¥ SITING INVESTIGATIO4Ni TaL

- 11104 Co1N WATD0)L BOWL

24 MA 81 UAF -a



138

FN-TR-27-WA-1
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FN-TR-27-WA-n

I I I I I

L (B

Ia CDJ GOi r0 9 9 O)

L OiN~ 0

-I"
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"I e L

- N - N
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9.0 FIELD CALIFORNIA BEARING RATIO
(CBR) TEST RESULTS

Explanation: The results of the field CBR tests are tabulated

in this section. Explanations of the column headings in Table

11-9-1 follow.

A. Designations - Field CBR tests are identified as follows:

WA - F-i
WA - abbreviation for the valley (e.g., WA-Wah Wah)
F - abbreviation for field CBR
1 - number of activity

B. Ground Surface Elevation - Indicated elevations on the logs

are estimated from topographic maps of the study area within

an accuracy of half the contour interval.

C. Surficial Geologic Unit - Indicates the surficial geologic

unit in which the activity is located.

D. Depth - Indicates depth interval for which soil description

is given.

E. USCS - Unified Soil Classification Symbol; see Table 11-5-1

of Section 5.0, "Boring Logs," for details of USCS.

F. Grain Size Distribution and Plasticity - These are from

results of laboratory tests. See Section 5.0, "Boring

Logs," for explanation.

G. In Situ Dry Unit Weight - These are from results of field

tests performed in accordance with the American Society for

Aa NATUNIAL, 0N.
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Testing and Materials (ASTM) procedure D 1556-64, "Test for

Density of Soil in Place by the Sand-Cone Method."

H. Moisture Content - These are from results of laboratory

tests performed in accordance with ASTM procedure D 2216-71,

"Laboratory Determination of Moisture Content of Soil."

I. Estimated Percent of Maximum Dry Density - This indicates

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

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" at that site or from a compatible

site with matching grain size distribution.

J. Average Field CBR - The CBR is the ratio of the resistance

to penetration developed by a soil to that developed by a

standard crushed-rock base material. The procedures used

for calculating the field CBR values are as outlined in the

U.S. Army Corps of Engineers Technical Manual (TM) 5-30,

pp. 2-86 to 2-96.

-fiJ IRO NATIGNAL. ONO.
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MOIS URE EST IMATED A

GROUN GRAIN SIZE IN SITU M EPERCENT OF AV
ACTIVITY SURFACE DEPTH DISTRIBUTION DRY UNIT

NUMBER ELEVATION GEOLOGIC USCS AND PLASTICITY WEIGHT CONTENT MAXIMUM FIE
NUMBER FEET METERS' UNIT FEET METERS GRESA FIILLIPI (pcf) (kg M 3) DRY

____G_ R-' DENSITY

WA-F 1 4915 1498 A5yA4o 1.0 0.30 CL 1 146 53 3213 86.2 1381 7.8 71

2.0 0.61 SM 1 66 33, 77.5 1242 58 61

3.0 0.91 SM 0 '64 36. 85.2 1365 6.6 67

40 1.22 ML 4 45 51 69.4 1112 6.6 57

WA F-2 4950 1509 A5y 1.0 0.30 SM 5 70251 82.7 1325 7.3 66

M1 

2 .7 1 325 
736

2.0 0.61 SM 4183 100.0 1602 5.0 82
3.0 0.91 SW-SM 37 57 6. 107.0 1714 3.2 82

WA F-3 5230 1594 A5y 1.0 0.30 SM 15 65 20 93.9 1504 5.6 75
2.0 0.61 SM 1264 24 87.3 1399 5.5 70

30 0.91 SM 16 166 18 94.7 1517 4.6 75
4.0 1.22 SM 12 73 15 95.5 1 1530 4.9 76

WA-F 4 5025 1532 A4o/A5y 1.0 0.30 SM-SC 1 643525 7 87.2 1397 5.4 69

2.0 0.61 SM-SC 81.2 1301 7.6 64

3.0 0.91 CL 0 29 71 43 18 75.5 1210 10.9 65

4.0 1.22 CL 97.1 1556 4.6 77

WA-F 5 4655 1419 A4o 1.0 0.30 CL-ML 0 16184 251 7 83.6 1339 8.7 73

2.0 0.61 CL-MLI0 1387 25! , 76.5 1226 7.9 67

3.0 0.91 CL 0 35J65 26 8 79.4 1272 9.3 68

4.0 1.22 CL 67.6 1 1083 11.5 58

WA.F-6 4670 1423 A4o/A5y 1.0 0.30 SM 473 23,' 88.6 1419 4.5 71

2.0 0.61 SM 17!65 18 85.7 1373 4.4 68

WA-F-7 4650 1417 A5y.'A4o 1.0 0.30 ML 0 14j 86 35 8. 68.4 1096 11.3 63

2.0 0.61 ML 63.1 1011 11.5 58

30 0.91 ML 0 5 95 47 9 57.3 918 14.6 56

4.0 1.22 ML 0 3 97 49 14 59.6 955 12.5 58

WA-F8 4755 1449 A4o,'A5y 1.0 0.30 SIVi 9 2 29 97.0 1554 4.5 71

2.0 0.61 SM 10[66 24 97.9 1568 7.7 77
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ETIMA TED
PRCENT OF AVERAGE
MAXIMUM FIELD CBR RENARKS

DRY
DENSITY _____

71 8 Maximumn dry density ftomi (WA T Ji

61 5 Maximum dry diensity troml (WVA F 8

676

57 8 Celevltdtion)

66 8 Maximum dry density trom (WA P-4)

82 8 Soil inconsistent throughout 2.0 level

82 No field CBR pe-rformed, maximum dry density from iWAT 10i

75 6

70 7 Maximum dry density from (WA-P 4)

75 8 Large gravel in field density hole

76 4

69 15 Maximum dry density from (WA F-8)
64 8

65 8 Maximum dry density from (WA T 4)

77 No field CBR performed, maximum drv ierrsi'y from ViA F 8)

73 15 Maximum dry density from_(WA P 16)
67 7

68 9 Maximum dry density from (WA r 41

[58 5

71 6 Ivlaximum idry dewity from IWA P-4)
F 68 9 MdXimumr7 dry dernsity from (WA-F-31

63 10 McOXIMUrrrOF dryrerlity from (WA.T-115)

58 8

56 5

58 10

77 4 __________________________ _
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10.0 CONE PENETROMETER TEST RESULTS

Explanation: The drawings in this section show the results of

the cone penetrometer tests. The terms used in the drawings are

defined below.

A. Depth - Corresponds to depth below ground surface.

B. Friction Resistance - The resistance to penetration devel-

oped by the friction sleeve, equal to the vertical force

applied to the sleeve divided by its surface area. This

resistance is the sum of friction and adhesion.

C. Cone Resistance - The resistance to penetration developed by

the cone, equal to the vertical force applied to the

cone divided by its horizontally projected area.

D. Friction Ratio - The ratio of friction resistance to cone

resistance.

E. Designation - Each cone penetrometer test is identified by a

number: for example C-i.

C - abbreviation for the CPT

I - number of the test

F. Surface Elevation - Indicated elevations on the drawings

are estimated from topographic maps of the study area

and are accurate within one-half the contour interval.

G. Surficial Geologic Unit - Indicates the surficial geologic

unit in which the test was located.

fD GRO NATIONAL, INC
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H. Soil Column - A graphical presentation of the soil type

versus depth at each cone penetrometer test location.

The Unified Soil Classification Symbol for each different

soil type is listed immediately to the left of the soil

column. Immediately below the soil column, the activity

number for the corresponding boring, trench, or test

pit, or surficial soil sample at each CPT location is

given.

-fim NATIONAL INO,
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