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IFOREWORD

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

The 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 II-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., NPIG00; N = Nevada-Utah study area;
PI = Valley abbreviation [Pine]; 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)

SUGRD MATIONAL. UNO.



FN-TR-27-PI-II2

are taken only on the fraction composed of
particles less than 3 inches (76 mm) in diam-
eter. Note: The symbol 0 (occasional) in-
dicates between 1 and 5 percent; zero indicates
0 to 1 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) Nonstratified, 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)

" G110 NATIONAL. ima.
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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 II, 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 Younger 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. Note: Not mapped in Delamar Valley.

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

UGRo "AT,0"At .
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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.

Il 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.

Sl 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).

fb RO NATIONAL. INC.
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S3 Argillaceous Rocks - Composed of clay and silt-sized

particles (e.g., siltstone, shale, claystone).

1 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).

GI
I
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PINE VALLEY ACTIVITY LOCATIONS

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

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

BORING SITES

PI- B01 38 43.37 113 40.44 4289.21 267.53
PI- B02 38 30.48 113 43.93 4265.50 261.76
Pl- B03 38 12.93 113 43.46 4233.03 261.48
PI- 904 38 12.79 113 44.35 4232.81 260.18
PI- 905 38 11.15 113 42.40 4229.70 262.94
P1- B06 38 19.32 113 43.72 4244.87 261.45
PI- 907 38 25.34 113 44.53 4256.02 260.60
P1- B08 38 40.41 11 39.09 4283.67 269.32
PI- B09 38 33.90 113 39.10 4271.63 268.96
P1- B10 38 31.69 113 40.45 4267.61 266.88
PI-WRT4 38 34.15 113 44.16 4272.31 261.63
PI-WRO4 38 34.15 113 44.16 4272.31 261.63

CPT SITES

PI- COI 38 44.95 113 41.48 4292.17 266.11
P1- C02 38 44.16 113 40.44 4290.66 267.57
PI- C03 38 43.37 113 40.44 4269.21 267.53
P1- C04 38 43.73 113 39.70 4289.84 268.63
P1- C05 38 33.85 113 36.30 4271.42 273.03
PI- C06 38 33.98 113 37.18 4271.69 271.76
PI- C07 38 34.03 113 38.06 4271.82 270.48
PI- C08 38 33.90 113 39.10 4271.63 268.96
PI- C09 38 33.99 113 40.04 4271.84 267.61
P1- CIO 38 40.81 113 38.13 4284.37 270.74
Pl- Cll 38 40.41 113 39.09 4283.67 269.32
PI- C12 38 39.75 113 39.75 4282.49 268.34
Pl- C13 38 39.04 113 40.34 4281.19 267.44
PI- C14 38 38.49 113 41.09 4280.22 266.32
Pl- C15 38 34.12 113 41.54 4272.13 265.43
P1- C16 38 21.29 113 39.60 4248.33 267.57
P1- C17 38 21.83 113 40.26 4249.35 266.63
Pi- Cie 38 22.35 113 41.55 4250.38 264.78
P1- C19 38 22.26 113 42.72 4250.26 263.07
PI- C20 38 21.29 113 42.98 4248.47 262.64
P1- C21 38 19.98 113 42.74 4246.04 262.92
PI- C22 38 19.32 113 43.72 4244.87 261.45
PI- C23 38 18.59 113 44.37 4243.53 260.46
PI- C24 38 17.90 113 45.17 4242.30 259.26

GEOGRAPHIC COORDINATES OF ACTIVITIES
PINE VALLEY, UTAH

MX SITING INVESTIGATION TABLE
11-1-1
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Ff4TR-27.P-f

PINE VALLEY ACTIVITY LOCATIONS

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

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

PI- C25 38 17.48 113 45.63 4241.54 258.28
PI- C26 38 17.06 113 46.63 4240.81 257.09
PI- C27 38 15.65 113 38.21 4237.84 269.29
PI- C28 38 15.43 113 39.26 4237.47 267.75
PI- C29 38 15.20 113 40.24 4237.09 266.30
PI- C30 38 14.98 113 41.07 4236.71 265.09
PI- C31 38 12.87 113 40.19 4232.77 266.25
PI- C32 38 12.63 113 39.26 4232.29 267.60
PI- C33 38 12.07 113 38.23 4231.21 269.07
PI- C34 38 12.75 113 40.97 4232.58 265.11
PI- C35 38 12.00 113 41.72 4231.24 263.97
PI- C36 38 11. 15 113 42.40 4229.70 262.94
PI- C37 38 10.10 113 42.55 4227.75 262.65
PI- C38 38 9.61 113 43.20 4226.88 261.69
Pr- C39 38 9.07 113 44.20 4225.93 260.19
PI- C40 38 12.45 113 46.04 4232.26 257.70
Pr- C41 38 12.75 113 45.35 4232.78 258.72
PI- C42 38 12.79 113 44.35 4232.81 260.18
PI- C43 38 12.93 113 43.46 4233.03 261.48
PI- C44 38 13.62 113 43.11 4234.2e 262.04
Pr- C45 38 14.37 113 42.76 4235.66 262.58
PI- C46 38 14.65 113 42.05 4236.52 263.64
P1- C47 38 21.47 113 52.86 4249.24 248.27
Pl- C48 38 22.16 113 52.15 4250.49 249.34
PI- C49 38 21.80 113 51.35 4249.79 250.48
PI- C50 38 22.11 113 49.06 4250.25 253.84
PI- C51 38 22.92 113 47.90 4251.71 255.57
PI- C52 3e 23.31 113 47.37 4252.40 256.36
P1- C53 38 23.91 113 46.50 4253.48 257.66
P1- C54 38 24.64 113 45.42 4254.77 259.27
PI- C55 38 25.34 113 44.53 4256.02 260.60
PI- C56 36 25.84 113 43.77 4256.92 261.73
PI- C57 38 26.68 113 42.71 4258.43 263.33
Pl- C58 38 27.90 113 41.96 4260.65 264.49
PI- C59 38 28.58 113 40.87 4261.87 266.11
P1- C60 38 30.44 113 42.69 4265.38 263.56
PI- C61 38 30.48 113 43.93 4265.50 261.76
PI- C62 38 30.52 113 41.58 4265.49 265. 18
P1- C63 38 30.46 113 44.47 4265.50 260.97
PI- C64 38 30.37 113 45.70 4265.39 259. 18
PI- C65 38 30.03 113 46.69 4264.81 257.73
P1- C66 38 30.06 113 47.69 4264.89 256.28

GEOGRAPHIC COORDINATES OF ACTIVITIES
PINE VALLEY, UTAH

STABLE
MX SITING INVESTIGATION TABL-

DEPARTMENT OP TME AIR FORCE - 9MO " O
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Ff4.TR-27.PlI-

PINE VALLEY ACTIVITY LOCATIONS

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

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

PI- C67 3B 29.74 113 48.45 4264.34 255.15
PI- C68 38 29.15 113 48.96 4263.28 254.35
PI- C69 38 34.98 113 49.09 4274.07 254.51
PI- C70 38 34.73 113 48.09 4273.56 255.95
PI- C71 38 34.47 113 47.07 4273.02 257.42
PI- C72 38 34.08 113 46.15 4272.27 258.74
PI- C73 38 33.75 113 45.33 4271.62 259.91
PI- C74 38 33.37 113 44.36 4270.89 261.29
PI- C75 38 32.94 113 43.35 4270.03 262.74
PI- C76 38 31.13 113 39.02 4266.51 268.94
PI- C77 38 32.15 113 41.51 4268.50 265.36
PI- C78 38 31.69 113 40.45 4267.61 266.88
PI- C79 38 30.83 113 38.20 4265.92 270.11
PI- C80 38 30.44 113 37.32 4265.15 271.37
P1- C81 38 30.27 113 35.67 4264.78 273.76
Pi- C82 38 30.08 113 36.45 4264.45 272.62
PI- C83 38 29.78 113 37.39 4263.94 271.24
PI- C84 38 29.55 113 38.06 4263.55 270.24
PI- C85 38 29.23 113 38.97 4262.99 268.90
PI- C86 38 28.88 113 40.02 4262.39 267.36

GEOLOGIC STATIONS

PI-GSO 38 45.e5 113 38.09 4293.69 271.07
PI-GS02 38 45.74 113 41.53 4293.63 266.08
PI-GS03 38 43.96 113 39.27 4290.25 269.25
PI-GS04 38 42.08 113 40.88 4266.84 266.83
PI-GS05 38 40.66 113 38.90 4284.13 269.61
PI-GS06 38 42.28 113 38.01 4287. 10 270.99
PI-GS07 38 42.81 113 37.78 4288.06 271.36
PI-GSOS 38 44.29 113 37.81 4290.80 271.39
PI-GS09 38 35.26 113 47.21 4274.50 257,26
PI-GSlO 38 34. 15 113 46. 14 4272.40 258.75
PI-GS11 38 34.20 113 44.48 4272.43 261.17
PI-GS12 38 34. 18 113 41 58 4272.26 265.38
PI-GS13 38 37.67 113 41.57 4278.71 265.58
PI-GS14 38 38. 70 113 40.78 4280.58 266.79
PI-GS15 38 32.99 113 38.70 4269.93 269.50
PI-GS16 38 34.61 113 39. 19 4272.94 268.87
PI-GS17 38 38.00 113 38. 12 4279.17 270.60
PI-GS18 38 39.51 113 39.84 4282.04 268.20
PI-GS19 38 33.84 113 36.74 4271.43 272.39

GEOGRAPHIC COORDINATES OF ACTIVITIES
PINE VALLEY, UTAH

TABLE
MX SITING INVESTIGATION

DEPARTMENT OF TME AIR FORCE - GMO
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FN-TR-27.-f1

PINE VALLEY ACTIVITY LOCATIONS

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

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

PI-GS20 38 30.58 113 37.22 4265.42 271.53
PI-GS21 38 30.39 113 36.13 4265.02 273.09
PI-GS22 38 31.46 113 37. 11 4267.04 271.73
PI-GS23 38 33. 18 113 37.19 4270.22 271.70
PI-GS24 38 31.33 113 39.22 4266.88 268.65
PI-GS25 38 33.41 113 46.84 427 06 257.69
PI-GS26 38 33.27 113 46.47 4270.78 258.22
PI-GS27 38 32.69 113 46.37 4269.71 258.34
PI-GS28 38 32.38 113 49.68 4269.27 253.52
PI-GS29 38 31.04 113 48.74 4266.76 254.80
PI-GS30 38 28.87 113 49.24 4262.77 253.95
PI-GS31 38 27.03 113 49.31 4259.37 253.73
PI-GS32 38 31.00 113 47.59 4266.64 256.47
PI-GS33 38 28.44 113 47.45 4261.90 256.53
PI-GS34 38 26.85 113 51.06 ! 9.12 251.20
PI-GS35 38 24.87 113 50 7 ,V543 251.56
PI-GS36 38 32.97 113 4Z 7 It Z 70. 11 262.12
PI-GS37 38 31.64 113 31 *1 -' . 67 48 267.55
PI-GS38 38 34.60 113 4q. .... 73.36 254.63
PI-GS39 38 34.41 113 49 4 273.03 253.54
PI-GS40 38 31.42 113 .' 4267.28 260.62
PI-GS41 38 30.43 113 41.98 4265.33 264.59
PI-GS42 38 28.49 113 41.73 4261.73 264.85
PI-GS43 38 27.95 113 43 97 4260.83 261.56
PI-GS44 38 27.65 113 45.38 4260.33 259.50
Pr-GS45 38 26.18 113 48. 78 4257.77 254.47
PI-GS46 38 26.08 113 49.31 4257.61 253.69
PI-GS47 38 24.39 113 48.60 4254.46 254.63
PI-GS48 38 28.30 113 41.27 4261.37 265.51
PI-GS49 38 26.33 113 44.94 4257.89 260.06
PI-GS50 38 22.34 113 48.72 4250.66 254.34
PI-GS51 38 20.35 113 47.60 4246.94 255.86
PI-GS52 38 19.23 113 46.32 4244.81 257.66
PI-GS53 38 17.07 113 47.12 4240.85 256.38
PI-GS54 38 19.95 113 42.24 4245.95 263.65
PI-GS55 38 20.41 113 38.41 4246.65 269.25
PI-GS56 38 23.23 113 41.20 4251.98 265.34
PI-GS57 38 27.82 113 37.93 4260.34 270.34
PI-0S58 38 25.94 113 38.48 4256.89 269.45
PI-GS59 38 26.09 113 37.15 4257.10 271.39
PI-GS60 38 25.98 113 37,03 4256.90 271.55
PI-GS61 38 24.62 113 37.89 4254.41 270.24

GEOGRAPHIC COORDINATES OF ACTIVITIES
PINE VALLEY, UTAH

TABLE
MX SITING INVESTIGATION

DEPARTMENT OP TME AIR FORCE - §MO
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FN.TR-274-9

PINE VALLEY ACTIVITY LOCATIONS

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

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

PI-GS62 38 23.15 113 38.60 4251.72 269.12
PI-GS63 38 15.67 113 37.98 4237.87 269.62
PI-GS64 38 14.25 113 38.24 4235.24 269.18
PI-GS65 38 11.82 113 38.16 4230.75 269.16
PI-GS66 38 12.47 113 47. 11 4232.33 256.13
PI-GS67 38 8.76 113 44.84 4225.38 259.24
PI-GS68 38 25.73 113 41.64 4256.63 264.83
PI-GS69 38 21.08 113 41.13 4248.00 265.32
PI-GS70 38 21.06 113 40.41 4247.93 266.38
PI-GS71 38 5.93 113 39.13 4219.91 267.44
PI-GS72 38 16.39 113 41.36 4239.34 264.74
PI-GS73 38 6. 14 113 38.72 4220.27 268.04
PI-GS74 38 8.88 113 38. 57 4225.32 268.41
PI-GS75 38 15.73 113 42.63 4238.18 262.85
PI-GS76 38 9.76 113 38.99 4226.97 267.85
PI-GS77 38 21.09 113 44.46 4248.17 260.48
PI-GS78 38 12.86 113 42.10 4232.84 263.46
PI-GS79 38 24.63 113 43.53 4254.68 262.02
PI-GS80 38 20.92 113 49.87 4248.09 252.58
PI-GS81 38 21.33 113 52.47 4248.97 248.83
PI-GS82 38 28.89 113 44.75 4262.61 260.48
PI-GS83 38 41.22 113 37.69 4285.11 271.40
PI-GS84 38 9.69 113 43.96 4227.06 260.5e
PI-GS85 38 8.39 113 41.14 4224.53 264.63
PI-GS86 38 34.95 113 48.10 4273.97 255.95

REFRACTION LINES

Pr- SOL 38 43.37 113 40.44 4289.21 267.53
PI- S02 38 34.98 113 49.09 4274.07 254.51
PI- S03 38 32.42 113 49.06 4269.33 254.41
PI- S04 38 40.81 113 38.13 4284.37 270.74
PI- S05 38 33.98 113 37.18 4271.69 271.76
PI- S06 38 34.73 113 48.09 4273.56 255.95
PI- S07 38 29.15 113 48.98 4263.28 254.35
PI- S08 38 26.03 113 49.59 4257.53 253.27
P1- S09 38 27.34 113 45.65 4259.78 259.09
PI- 610 38 30.08 113 36.45 4264.45 272.62
PI- 311 38 30.44 113 37.32 4265.15 271.37
PI- S12 38 21.18 113 48.35 4248.51 254.82
PI- S13 38 22.11 113 49.06 4250.25 253.84
PI- S14 38 21.47 113 52.86 4249.24 248.27

GEOGRAPHIC COORDINATES OF ACTIVITIES
PINE VALLEY, UTAH

TABLE
MX SITING INVESTIGATION 11-1

DEPARTMENT OF THE AIR FORCE - MO
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F-TR-27-PI-1l

PINE VALLEY ACTIVITY LOCATIONS

ACT GEODETIC COORD. UTM COORD.

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

PI- S15 38 25.88 113 37.85 4256.75 270.36
PI- S16 38 21.29 113 39.60 4248.33 267.57
PI- S17 38 19,32 113 43.72 4244.87 261.45
PI- SIB 38 16.96 113 47.04 4240.64 256.48

PI- S19 38 15.65 113 38.21 4237.84 269.29
PI- S20 38 14.07 113 38.61 4234.94 268.63
PI- S21 38 12.45 113 46.04 4232.26 257.70
PI- S22 38 12.07 113 39.23 4231.21 269.07
PI- S23 38 22.92 113 47.90 4251.71 255.57

RESISTIVITY LINES

PI- RO 38 43.37 113 40.44 4289.21 267.53
PI- R02 38 34.98 113 49.09 4274.07 254.51
PI- R03 38 32.42 113 49.06 4269.33 254.41
PI- R04 38 40.81 113 38.13 4284.37 270.74
PI- R05 38 33.98 113 37.18 4271.69 271.76
Pl- R06 38 34.73 113 48.09 4273.56 255.95
PI- R07 38 29.15 113 48.98 4263.28 254.35
PI- ROB 38 26.03 113 49.59 4257.53 253.27
PI- R09 38 27.34 113 45.65 4259.78 259.09
P1- RIO 38 30.08 113 36.45 4264.45 272.62
PI- Rll 38 30.44 113 37.32 4265.15 271.37
PI- R12 38 21.18 113 48.35 4248.51 254.82
P1- R13 38 22.11 113 49.06 4250.25 253.84

P1- R14 38 21.47 113 52.86 4249.24 248.27
P1- R15 38 25.88 113 37.85 4256.75 270.36
P1- R16 38 21.29 113 39.60 4248.33 267.57
PI- R18 38 16.96 113 47.04 4240.64 256.48
P1- R19 38 15.65 113 38.21 4237.84 269.29

PI- R20 38 14.07 113 38.61 4234.94 268.63
PI- R21 38 12.45 113 46.04 4232.26 257.70
PI- R22 38 12.07 113 38.23 4231.21 269.07
Pl- R23 38 22. 92 113 47.90 4251.71 255. 57

GEOGRAPHIC COORDINATES OF ACTIVITIES
PINE VALLEY, UTAH

TABLE
MX SITING INVESTIGATION

DEPARTMENT OF THE A10 FORCE - 9MO I SOF 9
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F1-TR-27*I-U

PINE VALLEY ACTIVITY LOCATIONS

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

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

SURFICIAL SOIL SAMPLES

PI-CS02 38 44.16 113 40.44 4290.66 267.57
PI-CS04 38 43.73 113 39.70 4289.84 268.63
PI-CS07 38 34.03 113 38.06 4271.82 270.48
PI-CS09 38 33.99 113 40.04 4271.84 267.61
PI-CS1O 38 40.81 113 38.13 4284.37 270.74
PI-CS12 38 39.75 113 39.75 4282.49 268.34
PI-CS14 38 38.49 113 41.09 4280.22 266.32
PI-CS17 38 21.83 113 40.26 4249.35 266.63
PI-CS20 38 21.29 113 42.98 4248.47 262.64
PI-CS22 38 19.32 113 43.72 4244.87 261.45
PI-CS24 38 17.90 113 45. 17 4242.30 259.26
PI-CS26 38 17.06 113 46.63 4240.81 257.08
PI-CS28 38 15.43 113 39.26 4237.47 267.75
PI-CS31 38 12.87 113 40.19 4232.77 266.25
PI-CS33 38 12.07 113 38.23 4231.21 269.07
PI-CS35 38 12.00 113 41.72 4231.24 263.97
PI-CS37 38 10.10 113 42.55 4227.75 262.65
PI-CS39 38 9.07 113 44.20 4225.93 260.19
PI-CS40 38 12.45 113 46.04 4232.26 257.70
PI-CS42 38 12.79 113 44.35 4232.81 260. 18
PI-CS44 38 13.62 113 43.11 4234.28 262.04
PI-CS46 38 14.85 113 42.05 4236.52 263.64
PI-CS47 38 21.47 113 52.86 4249.24 248.27
PI-CS49 38 21.80 113 51.35 4249.79 250.48
PI-CS51 38 22.92 113 47.90 4251.71 255.57
PI-CS53 38 23.91 113 46.50 4253.48 257.66
PI-CS57 38 26.68 113 42.71 4256.43 263.33
PI-CS60 38 30.44 113 42.69 4265.38 263.56
PI-CS63 38 30.46 113 44.47 4265.50 260.97
PI-CS65 38 30.03 113 46.69 4264.81 257.73
PI-CS67 38 29.74 113 48.45 4264.34 255.15
PI-CS70 38 34.73 113 48.09 4273.56 255.95
PI-CS72 38 34.08 113 46. 15 4272.27 258.74
PI-CS74 38 33.37 113 44.36 4270.89 261.29
PI-CS77 38 32.15 113 41.51 4268.50 265.36
PI-CS79 38 30.83 113 38.20 4265.92 270 11
PI-CS80 38 30.44 113 37.32 4265. 15 271.37
PI-CS82 38 30.08 113 36.45 4264.45 272.62
PI-Cs84 38 29.55 113 38.06 4263.55 270.24

GEOGRAPHIC COORDINATES OF ACTIVITIES
PINE VALLEY, UTAH
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F N-TR.27-Pt-f

PINE VALLEY ACTIVITY LOCATIONS

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

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

PI-CS86 38 28.88 113 40.02 4262.39 267.36

TEST PITS

PI- P01 38 44.95 113 41.48 4292. 17 266. 11
PI- P02 38 43.37 113 40.44 4289.21 267.53
PI- P03 38 34.98 113 49.09 4274.07 254.51
PI- P04 38 33.75 113 45.33 4271.62 259.91
PI- P05 38 32.94 113 43.35 4270.03 262.74
PI- P06 38 34.12 113 41.54 4272.13 265.43
PI- P07 38 39.04 113 40.34 4281. 19 267.44
P1- P08 38 30. 52 113 41.58 4265.49 265.18
P1- P09 38 30.37 113 45.70 4265.39 259.18
PI- PIO 38 30.06 113 47.69 4264.89 256.28
PI- P11 38 27.90 113 41.96 4260.65 264.49
PI- P12 38 25.84 113 43.77 4256.92 261.73
P1- P13 38 24.64 113 45.42 4254.77 259.27
PI- P14 38 22. 11 113 49.06 4250.25 253.84
PI- P15 38 19.98 113 42.74 4246.04 262.92
P1- P16 38 18.59 113 44.37 4243.53 260.46
Pt- P17 38 22.27 113 40.61 4250.19 266.14
PI- P18 38 29.23 113 38.97 4262.99 268.90
PI- P19 38 29.78 113 37.39 4263.94 271.24
PI- P20 38 31.13 113 39.02 4266.51 268.94
PI- P21 38 15.20 113 40.24 4237.09 266.30.
PI- P22 38 12.75 113 40.97 4232.58 265. 11
P1- P23 38 12.63 113 39.26 4232.29 267.60
PI- P24 38 12.93 113 43.46 4233.03 261.48
PI- P25 38 14.37 113 42.76 4235.66 262.58

TRENCH SITES

P1- TO1 38 34.47 113 47.07 4273.02 257.42
Pr- T02 38 40.41 113 39.09 4283.67 269.32
PI- T03 38 33.90 113 39. 10 4271.63 268.96
PI- T04 38 33.98 113 37. 18 4271.69 271.76
PI- TO5 38 30.48 113 43.93 4265,50 261.76
PI- T06 38 29.15 113 48.98 4263.28 254.35
PI- T07 38 25.34 113 44.53 4256.02 260.60
PI- TOB 38 23.31 113 47.37 4252.40 256.36
P1- T09 38 22. 16 113 52. 15 4250.49 249.34
PI- TIO 38 17.48 113 45.83 4241.54 258.28

GEOGRAPHIC COORDINATES OF ACTIVITIES
PINE VALLEY, UTAH

TABLE
MX SITING INVESTIGATION 0-1-1
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F N-TR-27-PI-U
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FN.TR.27-PI.II

Station No. Described Geol. Unit

Date Complete Geol. Unit

Observers Field Photo Nos.

f Air Photo No. Sample (NozO, Yes=?) _

SOIL PROPERTIES

1. Grain-Size Distribution: MrPS (mm)- grain
size of coarsest fraction; boulders and 1 I } I 1
cobbles - percent of total; gravel, sand, H -------

and fines - percent less than 3 inches.

2. USCS Symbcl

3. Descriptive Name (one adjective only)

4. Munsell Color (not applicable to gravel)

5. Lithology of gravel, cobbles, boulders: give rock
type (11, 12, M, etc.) in order of abundance.

6. Grain Shape (coarse grained soil only): I) Angular, 2) Subangular,

3) Subrounded, 4) 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) Low, 3) Medium, 4) High

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

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

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

11. Cementation-Induration: 1) None, 2) Weak, 3) Moderate, 4) Strong

12. Depth to Cemented Layer (cm)

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

14. 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 I, 3) Stage II,
4) Stage III, 5) Stage IV

Describe

FIELD DATA SHEET

PINE VALLEY, UTAH

MX SITINIG INVESIGATION

oPARTMSENT OF TE AI. FORCI - 1i11 [01-

"__ _1_0 NATIONAL, INO.
24 MAR 81
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TE~ntAIN

lo. Avwraze Lrainage Leptn (ft)

17. Averajge Lraixare Aiotr (ft1

lo. Slope (percent) - fielc and/or topo map measurement

VOL|l| GIAP

-UhiACE rEATCLH:

19. Pit Dept, (cm)

20. thickness of Vesicular Silt (cm)

21. Lesert Pavement Development
(lone, Poor, Moderate, %ell)

22. Patina Uevelopment

(None, Noderate, well)

COMMENTS

KOCK DESCRIPTIGNS

23. tock [ype/iormation

24. Color, Grain size, Hardness, lexture

25. Degree of Weathering

26. Structure
Bedding Characteristics

bedding Attitude

Fracture, Joint

27. Secondary Aiteration/Vineralization

FIELD DATA SHEET
PINE VALLEY, UTAH

'4X SITING INVESTIGATION 
FIGURE9

OEPAOTME1 OF THE AIR FORCE - OWO il-i-ii 20oF 2
24 MAR 81 1 MffWo-ma NATIONAL, ONO.
24 MAR 81
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2.0 GROUND-WATER DATA

Explanation: Existing ground-water data in Pine Valley were

collected from all available sources. These data were updated

where possible from measurements taken during Fugro field

operations, and all data are shown in Table 11-2-1. Locations

of water wells and boreholes in which water-level measurements

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

in 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.

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.

"UIGRO NATIONaL, MO.

_ _ _ _ _ _ _ _ _ _ _I I • -- A
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ELEVTIONWATER LEVEL

OF GROUND DEPTH OF DEPTH wj Wd

WELL WELL LOCATION SURFACE - WELL - BELOW ELEVATION- u d

NO. NUMBER* FEET FEET GROUND Lu FEET w'

(METERS) (METERS) SURFACE- LU LUMTES

ABOVE M.S.L. FEET ABVEMS.
(METERS)

W-1 25-16-l8bdd 5086 (1542) 3400(04) 300 (91) 1965 47865(458) 1

W-2 25-17-33dab 5263 (1694) 649 (198) 467(142) 3-34 4797(1462) 1

W-3 26-16-19bbd 5206 (1586) 3940(20) 340(004) 11 -79 4866 (1483) 2

W-4 26-17-l7dac 53660(632) 801 (244) 717 (219) 1966 46386(414) 1

W-5 28-17-2c. 6246 (190-3) 140 (4,3) 50(15) 12-72 6195 (133) 4

W-6 28-17-icas 54100(731) 510(155) dry 1I-80 -4

W-7 28-17-11 cw 560(10731) 13065(361111 366(11) 1-80 5315(1620) 1,4

W-8 28-17-22dda 5706(1757) 2006(f11) 375(114) 1-80 5315(16201 4

W-9 30.17-27... 6560(1906) 646(161) dry 1936 < 5902 1

WR-T-4 26-17-10mb-I 5300 (1615) 961 (296) 443 (136) 7 -80 40670(481) 3

WR-0-4 26-17-10.eb-2 5300(1615) 1157(3631 439 (134) 7-80 4861 (1482) 3

*SALT LAKE BASELINE AND MERIDIAN; ALL TOWNSHIPS SOUTH, ALL RANGES WEST
1. STEPHENS, 1976
2. FUGRO WATER RESOURCES STUDY, FY79 AND FY80
3. FUGRO INTERMEDIATE AQUIFER DRILLING PROGRAM, 1980
4. STATE OF UTAH, ENGINEER'S OFFICE, DRILLER'S LOGS

____ ____ ____ ____ ____ _ - m ED NATIONAL. INC.,
24 MAR 81



FN-TR-27-PI-II
20

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. Dis-

tances 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 geophone

I 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, @,

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

P GR a NAT* IUUL, .

..



FN-TR-27-PI-II

velocities. These boundaries are commonly called "refractors".

The velocity interpreted to be representative of each layer is

shown.

fUGO DIATNIauaL. IN.
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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.

Note: The resistivity measurements scheduled for location R-17

were not made due to interference from a fence and pipeline.
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5.0 BORING, TRENCH, AND TEST PIT LOGS

Note: Borings PI-B-3 and PI-B-4 were drilled to determine depth

to rock. No samples were collected for laboratory testing.

Explanation: All data from borings and trenches are presented

on standard Fugro National logs in Sections 5.0 and 6.0. Expla--

nations of the column headings on the logs follow.

A. Designations - Borings and trenches are identified as

follows:

PI-B-I
PI - abbreviation for the site (e.g., PI-Pine)
B - abbreviation for activity (e.g., B-boring, T-trench,

P-test pit)
1 - number of activity

B. Sample Type - Different sampling techniques were used and

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

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

Appendix in Volume I. Horizontal lines, to scale, 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).

fi GOO NATIOMAL 100! ,-o
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E. Depth - Corresponds to depth below ground surface in meters

and feet.

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

American Society for Testing and Materials (ASTM) procedure

D 2487-69, Classification of Soils for Engineering Purposes,

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

dure) 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 - or soils below the water

"fJcE. WATIUNBI. maO
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Consistency: Consistency descriptions of coarse-grained
soils (GW, GP, GM, GC, SW, SP, SM, SC) are as
follows.

N Value
Consistency (ASTM D 1586-67)

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

Consistency descriptions of fine-grained soils
(ML, CL, MH, C-H,) are as follows:

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

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

Soft 0.25- 12 - Can be squeezed
0.50 24 between thumb and

forefinger

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

fingers

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

sure from fingers

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

pressure from
fingers

Hard over over Cannot be im-
4.00 192 printed by

fingers

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

"lJGRO NATIONAL INO
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Subangular - particles are similar to angular
but have somewhat rounded edges.

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

Rounded - particles have smoothly curved
sides and no edges.

Calcareous Containing calcium carbonate; presence of cal-
cium carbonate is commonly identified on the
basis of reaction with dilute hydrochloric
acid.

Caliche Soils cemented by calcium carbonate and/or
other soluble minerals by upward-moving
solutions.

Degree of

Cementation: (Stages of development of caliche profile)

Stage Gravelly Soils Nongravelly Soils

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

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

III Many interpebble Many nodules and
fillings internodular

fillings

IV Laminar horizon Increasing carbon-
overlying plugged ate impregnation
horizon

Secondary
Material : Example - Sand with trace to some silt

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

" GW NATIONAL. 1NO.
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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.

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.

"jiGRO NATIUNAL. IWO,
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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.

Drilliilg
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.

Trench Length - length at ground surface of final trench exca-
vation.

Trench
Orientation - bearing of longitudinal trench centerline.

JUG5O NATIUNAL. NU
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6.0 TRENCH AND TEST PIT LOGS

See Section 5.0, "Boring Logs," for explanation.
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DEPTH 
I3

'4 ~ a ,, eSOIL DESCiRITION RENARKS ANA LYS I S
,~ zGR LA FIILL P1

S1ILTY SAN D, brown to olive-gray, f ine to coarse.
* poorly graded, dry to moist, subaflgular
*to subrounded. calareous; little nonplastic silt: 12 71 '17

trace f ine grovel; stagemlcaliche (4.0' - 6.01(.
2- medium

* dense

1 SM

4-

* very
* dense

S vertical walls

-2 SAND, light brown, fine to cOM.p~l stable
graded, dry, subenguler to subrounded.

dens calcareous; trace f ine to coarse grovel; trace
SM nonpstic silt; stagelcaliche.

GRAVELLY SAND, light brown, tine to coma,
3 poorly graded, dry, subangular to subrounded,

1 0 calcareous; some f ine to coma gravel.
38 59 3

SP dense
12

4

14.
TOTAL DEPTH 14.0' (4.3m)

S-

20-

TRENCH DETAILS_______________ ______

SURFACE ELEVATION 5480' (1670m)
DATE EXCAVATED 29 MAY 1980 LOG OF TRENCH Pt-T-I
SIFICIAL 6111.081C UNIT: AWi PINE VALLEY, UTAH
hUENCN LENGTH 14.0' (4.3m)
TRENCH ORIENTATION N-S MI SITING INVESTIGATIONrie

DEPARTMENT OF THE AIR FORCE - W 11--

____ ___ ___ ____ ___ ___ __ N O NATIUNA L. ONO:
24 MAR 81UAFI
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46 40~u 21 S I EVE

Go C G SOIL DESCRIPTION REMARKS ANAYI

i~~S a* M -a4CAUFIILL P1

GRAVELLY SAND, light brown, fine to medium

SM medium poorly graded, moist, subanguler to subrounded,37 1
S dense calcareous; some fine to coarse gravel; little 3 41

nonplastac silt.
2..

*a* * SANDY GRAVEL, light brown, fine to coarse,
* . poorly graded, dry to slightly moist, subangular

*0 00 a,0 to subrounded, caicaidous; sorne fine to coarse

4- 0 * ** of very send; stagesUcaliche. vetalewll
6e '0 . #0 G dense sal

00.00.

2 GRAVELLY SAND. light brown, fine to coarse, 34 64 2
poorly graded, dry, subarigular to subrounded,

dense calcareous; some fine to coarse gravel; staoe I

..... _P caliche (6.0' -8.5 ?; stagecaliche (8.5' - 9.0'1.

very
dense ____________________ ___

TOTAL DEPTH 9.0' (2.7m) cementation at
-3 9.)' exceeded

to0 aaity of
Case 580C

backhoe

12-

4

14-

16

20-

TRENCH DETAILS_______________ ______

SURFACE ELEVAIJON :5350' (1631m)

DATE EXCAVATED :30 MAY 1980 LOG OF TRENCH P-T2
SUIFICIAL IEILOUIC UNIT: A3/A~y PINE VALLEY, UTAH
TRENCH LENGTH 13.0' 13.4m)
TRENCH ORIENTATION E-W MI SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE -11-6-2

____ ___ ___ ____ ___ __ONO NATIONALINO
24 MAR 81 U"
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SDEPTH t V
SIEV

414C= SOIL OESCuRI ION REMARKS ANALYI

-, OR SA FI LL P1
T0 0

SILTY SAND, brown, fine to coarse, poorly
graded, moist, subangula, to subrounded,
calcar'eous: little nonplastic silt; little fine graowl. 15 69 16

2-

1M GRAVELLY SAND, olive-gray. fine to coarse,
4 poorly graded, dry, subangular to subrounded,

calcareous; some fine to coarse gravel; trace
nonplastic silt; trace cobbles to 8" size;

* vertical walls
stable

-2

SP-
SM

10 -

12- 0

4

14 ___

TOTAL DEPTH 14.0' (4.3m)

Is-
-5

20-

TRENCH DETAILS_______________ ______

SURFACE ELEVATJON 5200'1(1585in)
DATE EXCAVATED 30 MAY 1980 LOG OF TRENCH PI-T-3
SURFICIAL IEOLN8IC UNIT: A~i PINE VALLEY, UTAH
TRENCH LENGTH 14.0' (4.3m)
TRENCH ORIENTATION N-S MI SITING INVESTIGATIONrie

DEPARTMENT OF THE AIR FORCE - M I 1-6-3

- **NATIONAL, MO.
MAR 81VI"
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SDEPTH .
0 0Z SI[EVE

C3

C, ~. - III SA F1 LL PI

* .** C.SANDY GRA VEL, light brown, fine td coarse
:0 00 GP- medium poorly graded, moist, subangular to subrounded,

0 .G calcareous; some fine to coarse sand; trace non- 55 35 10
dne plastic silt; occasional cobbles and boulders to

2 * e.*19" size (0.0' - 14.0'1.

GRAVELLY SAND, light brown. fine to Coarse,
poorly graded, dry. subangular to subrounded, 464
calcareous: some fine gravel; trace r'onPlastic

SP dense Sit
SM

o 0 -

2 Ce... SANDY GRAVEL, light brown, fine to coarse, vertical walls
* * ** poorly graded, dry, subangular to subrounded. tal
a 0 a calcareous; little fine to coarse sand; trace non-

060 plastic silt.

** 00,

ia ~GP- very 77 14 9

0*,:* GM dense

12o7

12 00

0 a

4

TOTAL DEPTH 14.0' (4.3m)

20-

TRENCH DETAILS_______________ ______

SURFACE ELEVATION 5560' (1695m)
DATE EXCAVATED 30 MAY 19e0 LOG OF TRENCH PI-T-A
SUIFICIAL SEULONIC UNIT' A~i PINE VALLEY, UTAH
TRENCH LENGTH 14.0' (4.3m)

TRNC OIITAIN N-S UK SITING INVESTIGATION FinnI

DEPARTME NT OF THE AIR FORCE - M 1 11-6-4

NomU NATIONALAINUG.
24 MAR 81 USAF-37
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9L SEVE

SOIL DESCRIPTION REMARKS ANALYSIS

X GR' -' - ____________ IFI LL P1

SILTY SAND. brown, fine to medium, poorly
graded, moist. subanqular to subrounded.
calcareous; some nonplastic silt.0693

2 Mmedium vertical walls
2 SM dense stable

4 -- ~
GRAVELLY SAND, grey-brown, fine to coarse, 38 59 3
poorly graded, dry, subangular to subrounded,
calcareous; some fine to coarse gravel; occasional
cobbles to 5" size.

2 ad'u vertical walls

Sp dense unstable

-3 SILTY SAND, brown, fine to medium, pooply
* graded, dry. subangular to subrounded,
* calcareous; little nonplatic s4t.

*SM dens vewial ls
12 stable

-4

14. __________

TOTAL DEPTH 14.0' (4.3m)

-5

20-

TRENCH DETAILS
SURFACE ELEVATION 5275' (1606m)
DATE EXCAVATED 31 MAY 1980 LOG OF TRENCH PI-TWI
SUIFICIAL IKILNGIC UNIT' A5v PINE VALLEY, UTAH
TRENCN LENITH 14.0' (4.3m)
RImEiC ORIENTATION N-S U1 SITING INVESTIGATION io

DEPARTMENT OF THE AIR FORCE - W 11-&5

______ ______ ______ _____ N ATIONAL.UUO
24 MAR 81
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3 DEPT SIEVE

. eSOIL IESCIfION REDAIKS ANALYSIS
ut I" I

I" 'a____________________ SA FI LL PH

SI LTY SAND. brown, fins to cowse. Poorly
Wa~m 'ded, .moist, subangular to subroundsd, col-

mdorm MesOWS; titls nofl~ntsm silt; little fine gravel.14 5

2-

1 ..:..:::..y.GRAVELLY SAND, grVton ieto 36 62 2
alaouxsoe fine grwvet; occsional cobbles to3622

8" size; stage I caliche (3.0' - 7.0'); stapsM
caliche (7.0'. 14.0'1.

-2
vetia wells

S.ie stable

...

12-~: ~

TOTAL DEPTH 14.0' (4.3m)

-5

15-

20-

TRENCH DETAILS______________________
SURFACE ELEVATJON 5865' (1780m)
DATE EXCAVATED :31 MAY 1990 LOG OF TRENCH PI-T-4
SURFICIAL 11101.8IC UNIT: A&i PINE VALLEY, UTAH
TREN LENS? H 14.0' (4.3m)
TRENCH ORIENTATION E-W uX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE-m 16

____ ___ ___ ___ ___ ___ ___NATIONAL I
424 MAR 61 NPS



F- __

FN-TR-27-PI-fl

DEPTHi
z SIEVE

Go toa, SOIL DESCRIPTION REMARKS ANALYSIS

11111 .a OR SA F1 LL PI

* SILTY SAND, light brown, fine to coarse, poorly
*graded, moist, subangular to subrotanded, cal-4

careous; little nonpiastac silt; stag I caiche 2 80 I8
* SM dense 110 -3.1

2-

I SAND, brown, fine to coarse. poorly graded,
slightly moist. wubangular to subraunded,

4 -calcareous; trace nonplastic silt; trace fine graval
salty send (3.0' -4.0').

2 vertical walls
stable

.................SP- medium
SM dense

-3

12

4

14.
TOTAL DEPTH 14.0' (4.3m)

5

20

TRENCH DETAILS ______________________

SURFACE ELEVATION :5830' (1 716m)
DATE EXCAVATED 1 JUNE 1980 LOG OF TRENCH P14:-7
SURFICIAL UEOUIC UNIT' AWi PINE VALLEY, UTAH
TRIENCII LENGTH 14.0' (4.3m)
TAENCN ORIENTATION N-S MX SITING INVESTIGATION Pif

DEPARTMENT OF THE AIR FORCE - m f-6-7

WO N* ATIONAML, UUU.
24 MAR S81A-f



FN-TR-27-PI-fL 9

tj EPTHI
a.S SIEVE

ca .,SOIL DESCRIPTION REMARKS ANAL11SIS

us Ua

SILTY SAND, light brown, fine to coarse, poorly
graded, moist, subangular to subrounded, cald-

SM dense 'te nonplastic silt. 0 81 19

2:.

1 SAND, light brown, fine to coarse, poorly
graded, dry to slightly moist, subangular to

4 -subrounded, calcareous; trace nonplastic silt;
occasional cobbles to 7" size (110.0'.1 4.0');
stae -ltcaliche 03.0-10.0').

2 vertical well%
table

SS
dense

SM

12-

4

TOTAL DEPTH 14.0' (4.3ml

20-

TRENCH DETAILS
SURFACE ELEVATJON 5990' h1826m)
DATE EXCAVATED I JUNE 1seW LOG OF TRENCH PI-T-8
SURFICIAL SEOLOSIC JINIT: A~iPIEVL YUA
TRENCH LENGTH 14.0' f4.3m)

TRENCH ORIENTATIN N-S 111 SITING INVESTIGATION It I so

24 MAR 81UAF3



FN.TR-27-PI-It

O EPTH SIEV
142 a V

% SOIL DESCRIPTION REMARKS ANALYSIS
ot b.- S1-

-~9 S 'C A FI LL P1

SILTY SAND, dark brown, fine to coarse, poorly
graded, moist. subanguler to subrounded, cal-
careous; some nonplastic solt; trace fine gravel. 6 71 23

2- SM dense

4 SAND, brown, fine to coarse, well graded, moist, vertical walls
subangular to subrounded. calcareous; trace non- stable 4 79
plastic salt: stage ITcatiche (8.5'- -9.0').

2

rvery
Idense

TOTAL DEPTH 9.0' (2.7mi cementation at

-3 9.0' exceeded
10-cawaity of

Case 580C
backhoe

12-

-4

14-

-5

20-

TRENCHI DETAILS ______________________

SURFACE ELEVATION : 6g90 (2039r")
DATE EXCAVATED 1 JUNE 1980 LOG OF TRENCH PI-T-6
SVIPICIAL KILMIIC UNIT : ABi PINE VALLEY, UTAH
11111911I LNITH 13.0' 14.0m)
TIENON ORIENTATION :N-S MX SITING INVESTIGATION PitonW

'E.PARTMENT OF THE AIR FORCE - MU 1-619

24 MAR8 OfAUW A



FN-TR-27-PI-U

DEPTH SIEVE
- ca

2SOIL DESCRIPTION REMARKS ANA LYS IS
a - "o

as CS
7A____ G~___________________ R SA F1 LL. PI

dense SILTY SAND, light brown to olive'-yV fine
to coarse, poorly graded, moist, subangular to

trace fine gravel stags. afliche (0.5' 3.0');
2- ~stage~rcaitchis (3.0' - 5.0').

SM
very

1 dense

4-

GRAVELLY SAND. brown, fine to coarse, poorly
graded, moist, subangtilar to subrounded,

8- calcareous, little fine gravel; little noniplastic
2silt; occasional cobble to 8" size (11.0' - 14.0'); vertical "als

s" gIE caliche (11.0'. 14.0'). stable

14 73 13

-3 SM dene
10-

12-

4

TOTAL DEPTH 14.0' (4.3m)

18

15

TRENCH DETAILS ______________________

SURFACE ELEVATION 6280' (1914m)
DATE EXCAVATED :2 JUNE 1980 LOG OF TRENCH PI-T.1O
SURFICIAL SEOLASIC UNIT: Ai PINE VALLEY, UTAH
TREN LENOTH1 14.0' 14.3m)
TRENCH ORIENTATION N-S MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - NO 12.-10

SR NEDATIONAL, Ima.
24 MAR 81USF3



94
FN-TR.27-PI-I

DEPTH
ca I - S IEVE

'5 SOIL DESCRIPTION REMARKS ANALYSIS

= S Ca GN SA Fl LL PI

dense SANDY GRAVEL, light brown, fine to corse,
; 0 . q &en poody graded, moist, subaigular to subroundeg, vertical walls

G y calcareous; some fine to coarse sand; little non-
C S' a very plastic salt; trace cobbles and boulders to 18" stable

2, 0 dense size. stagecalich. (1.0'. 2.0').
cementation,

TOTAL DEPTH 2.0' (0.6m) cobbles and
boulders at

1 2.0' exceeded
capacity of

4- Case 580C
backhoe

5"

2

-3

SI

-310-

12-

-4

14-

16"

-5

6

20-

TRENCH DETAILS
SURFACE ELEVATJON : 6260' (1908m)
DATE EXCAVATED : 2 JUNE 1960 LOG OF TRENCH PI-T-11
SURFICIAL GEOLOGIC UNIT: A5i PINE VALLEY, UTAH
TRENCH LENGTH : 10.0' (3.Om)

TRENCH ORIENTATION N-S MX SITING INVESTIGATION FISUVn

DEPARTMENT OF THE AIR FORCE - Urg I"-6-11

- ORD NATIONAL,.ONO.
24 MAR 91 UsA"T

- I'l | ul' " . .



FN.TR-27-Pl-11

SDEPTHSEV

5, 4 4SOIL DESCRIPTION REMARKS ANA LYS I

m ~ -. G R SA FI LLIP1

SILTY SAND, light brown, fine to coars, poorly
graded, mois, subangw to subroundod. cal-
careous; some nonplasic silt. j2 73 25

mediumI
2- SM dense

4-* medium GRAVELLY SAND, brown, fina to coarse, well
S ens graded, dry, subangular to subrounded, cal-

careous; some fine gravel.286 3

SAND0, brown, fine to coarse. poorly
graded, dry, subangular to subrounded,

SP dense calcareous; trace fine gravel; stage fLcafiche. vria al

-2 stable

B SANDY CLAY, brown, slightly moist, medium
plastic, calcareous; little fine to medium sub- 0 20 80 38 IS

CL stiff angular to subrounded sand; stage I caliche.

10

GRAVELLY SAND, brown, fine to coarse, well
z graded, dry, subangular to subrounded, calcareouis4

SW little fine gravel; trace noripleetic: silt; ocasioal
12 S dense cobbles to 6" size; stge Z cetcht.

15 79 6

TOTAL DEPTH 14.0' (4.3m)

5 '

20-

TRENCH DETAILS_______________ ______

SURFACE ELEVATION :5330' (1625m)
DATE EXCAVATED 3 JUNE 1960 LOG OF TRENCH PI-T-12
SUEIFICIAL GEOLGIC UNIT: Ai PINE VALLEY, UTAH
TRENCN LENGTH 14.0' (4.3m)
TRENCH ORIENTATION :N-S MI SITING INVESTIGATIONFlw

DEPARTMENT OF THE AIR FORCE ] u 1-& 12

24MA81 - URO NATIONAL. INC.
24 PR 81USAF-317



96
F N.TR.27-PI-I

416 xET S I EVE

'AC2 C SOIL DESCiRIPION REMARKS ANA LYS IS

- Z GA SA Ft LL PI

GRAVELLY SAND, light brown, fine to coarse.
poorly graded, moist, subaingular to subrounded,
calcareoujs; some fine gravel; little noniipletc silt; 42 43 15

2SM dense occasional cobbles to 6" size.

2_______________

4 GRAVELLY SAND, light brown, fine to coarse,
poorly graded, slightly moist, subangulair to
subrounded, calcareous; little fine to coarse gravel;

SM dense trace nonplastic tilt; stagelcaliche Q3.5' - 14.0').

vertical walls
stable

-2

0 0oi SANDY GRAVEL, light brown, fine to coarse,

pory rdddy sbnutrt subrounded,

* 00 81 17 2
0 0.

......... GRAVELLY SAND. light brown, fine to coarse,
well graded, slightly moist. subongular to sub-

12-rounded. calcareous; some fine gravel; trace nons-
.... W dense plastic silt; trace cobbles to 8" size. 3853 9

-SM

:.,<

TOTAL DEPTH 14.0' 14.3m)

20-

TRENCH DETAILS
SURFACE ELEVATJON 5850' (1 783m)
DATE EXCAVATED 3 JUNE 19e0 LOG OF TRENCH PI-T-13
SURFICIAL GEOLOGIC UNIT.* A~i PINE VALLEY, UTAH
TRENCH LENITN 14.0' (4.3m)

TRIENCN ORIENTATION N-S MX SITING INVESTIGATION Iso

DEPARTMENT OF THE AIR FORCE -13-6-13

_____ _____ ____ _____ _ONO N.8 R ATIONAL, 111111.
24 MAR 81 U"



FN.TR.27-PI-fl 
9

SDEPTH
* a ~ SI EVE

SOIL DESCRIPTION REMARKS AAYI

medium~ ~ ~ ~ ~ ~ ~G Iae~gumr~bnuw~urudd SI I FI LLI PI

SILTY SAND, brown, fine to coarse, poorly
SM dense calcaouS; some nonplaetc sail132

GRAVLLYSAN, dak bown fin tocoase.14 85 1

1calcareous; little t oetn ocas rvl

4.

2 vertical waits
stable

8- redium
SPdense

42 57 1
-0

12

-4

TOTAL DEPTH 14.0' (4.3m)

18-

20-

TRENCH DETAILS ____________________

SURFACE ELEVATION 5220' (1591m)
DATE EXCAVATED 4 JUNE 1960 LOG OF TRENCH PI-T.54
SURFICIAL GEOLhhIC UNIT, AlPIEVLYUA
TRENCH LENGTHN 14.0'(4.3m)
TRENCH ORIENTATION N-S VK SITING INVESTIGATION Fr i evn

24 MAR 80 SF3



FN-TR-27-F4Ir

WA I 
S IEV

Li SOIL DECIPTION REMARKS AAYI

1 b -8 A 60 LA Fl LLIP1

* dense GRAVELLY SAND. light brown, fine to coarse
poorly graded, slightly moist, subangular to

......... Ssebrounded, calcareous; some fine gravel, little vertical wails 33 48 19

2- dense stageM caliche (0.5'.- 2.5'); stage 33caliche

TOTAL DEPTH 3.0' (0.9m) cementation at

3.0' exceeded
4- capacity of

Case 580C
backhoe

2

-3

12-

4

14-

168
5

IS

21]

TRENCH DETAILS_______________ ______

SURFACE ELEVATION 6110' (1862m)
DATE EXCAVATED 6 JUNE 1980 LOG OF TRENCH PI-T -16
SURFICIAL SESLNI11C UNIT: A5i PINE VALLEY, UTAH
TRENCN LENITN 10.0, 13.0m)
TRUNCN ORIENTATION N-S 91 SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - M I11-6-15

___________________________W_ a . NATIONAL. INC

24 MAR 81 -*UFf



99
F N-TR-27-PIEI

d6 C'SI EVE
C2SOIL DESCRIPTION REMARKS AAYI11 aCLYE SAND, brown, 24n 43 32re Pol

carecius; sm lgtyPatcca;sm ie2 34 21
SC dense to coarse gravel; trame cobbles to 10" size

SANDY GRAVEL, brown, fine, poorly graded,

slgtyrrcit sbnua to subrounded. cal-
aeos some fin to coarse %end; ltace non-

*.stcsl;sm cblsadbdr to 18" 43 e.

0. GM ~dense vria al
2 *00.4

*00'.

***

4.

TOTA DETH 1.0'(4.3m)

TRENCH DETAILS
SURFACE ELEVATJOH 6640' (1963m)
DATE EXCAVATED 10 lJUNE 1980 LOG OF TRENCH PI-T-16
SURFICIAL SEOLDGIC UNIT: AW IE ALYUA
TREECN LENITN 14.0' 14.3m)
TRENCH ORIENTATION N-S NX SITING INVESTIGATION vt

24 MAR 81 S"



100
FN-TR-27-PI-IE

SDEPTH C.EV

0
SIT SA D ih0rwfn ocaspoI

SILTY SA EL, l daht brown, fine to coarse,o
0 0po* graded, moist , euberi gular o ,rud caleos

9* crs some oastcil;tefne sub ngular 13 60 27nde

SM dn sgad;tace ncpaic sil .5'- 1.0;sm

4 *0*c SANDYle Gandboldrkrfn to coarie,

0 cc

a des sadstaentabteit 55- 10);sm

*300 *9

SP~ dense
4a

14 c@e.P

TOTA 7421H 544.m

IS-.

-5 c

GRVLYSADS-kbrwfn t ore

2orygaemossbnua; acros o

TR2C fietocaseTaAlIoeLobestS" ie

TIIICTOTA D.EPT11171 14.0 (4.3m)

TRENCH D4ETAIV IIG NETGTINI o

OEPARTNEW OF THlE AIR FORCE - Mu I11-6-17

_____________________ NO NATIONAL, ONO.

24 MAR 81 USAF-37



FN-TR-27-PI-Ir10

SDEPTHSEE

SOIL DESCRKIPTION REMARKS ANALYSIS

C3 G-S la LL-P

a 0dense GRAVELLY SAND, light brown, fine to coarse,
poorly graded, slightly moist. subangular to
subrounded, calcareous; some fine to coarse I36 46 18
subangular gravel, little nonplasitic silt; tracem

2-SM cobbles to 6" size; stage==caiche (1.0'.- 4.0'). vertical wells
very stable

dense

cementation at
TOTAL DEPTH 4.0' 11.2m) 4.0' exceeded

capscitv of
Case 580C

backhoe

-2

12-

4

'4-

Is-

20-

TRENCH DETAILS_______________ ______

SURFACE ELEVATJON 8405' 01952m)
DATE EXCAVATED 13 JUNE 1980 LOG OF TRENCH Pt-T-18
SURFICIAL GEOLOGIC UNIT' A51 PINE VALLEY, UTAH
TRENCH LENGTH 18.0' M.6mI

TRENCH URIENTATION N-S MI SITING INVESTIGATION in

DEPARTMENT OF THE AIR FORCE - U-6-I8

______ ______ ______ ______ N ATIONAL. IN
24 MAR 81 SFh



102
FN-TR-27-PII0

! TH - SIEVE

C, j se '0 SOIL DESCRIPTION REMARKS ANALYSIS
0 II,-, \ x \ j~ ~ ~ ~ ~ ~ ~~O Sa_____________- -IA Fl LL PI

\ \ \ \ \ \SANDY CLAY, dark brown, moist, medium
plastic, calcareous; some fine to corme sub-

\ \ N \ \ \ \ angular to subrounded sand. 4 36 60 39 17

,\\N \\ N\\
,\\\\ \\\

4

CL firm

vertical wells

1 \\N.\\

\\* \\ stable

-2

4. \'-\ \ -. \\

'\\x\ \\ \\

\\ \.\\ N

\\ \\\

\ \ \ \ \ \ N K8 al

\\' .\ \ \\

10 . :'SANDY GRAVEL, brown, fine to coarse,
~vr @0.*Poorly gradad, slightly moist, subangular,

*.6 o,. GM dense calcareous; some fine to coarse subangular to 4 01
*~' * *subrounded sand; little nonplastic silt; little

*0 0', ,\ \\ -

*0 *0o .0cobbles to 10" size.

12- 21 0 ________

TOTAL DEPTH 12.(r (3.6m)1 capacity of
-4 Case 580C

exceeded

14- at 12.0'

II-,\ .\ '

5

20-

TRENCH DETAILS ______________________

SURFACE ELEVATJON 650((1981mi
DATE EXCAVATED :13 JUNE 1980 LOG OF TRENCH PI-T19
SURFICIAL GEOLOGIC UNIT: A50 PINE VALLEY, UTAH
TRENCH LENGTH :14.0' (4.3m)
TRENCII URIENTATION E-W MX SITING INVESTIGATION pig

DEPARTMEN'T OF THE AIR FORCE - W l61

24 MAR 8i US AF-3T



103
F N-TR-27-PI-T1"

DEPTH S
Ch. Caz SIEVE

UC LU

-..,, SOIL DESCRIPTION REMARKS ANALYSIS

S= -- -GR SA FI LLIPI

0 0a , ooo SANDY GRAVEL, brown, fine to coarse, poorly
00 0 0 o graded, dry, angular to subangular, calcareous;
00 o o o D some fine to coarse send; little nonpliatic silt.

qo o * o o

0 o' 00o

o0000000..o~ o° 42142 10
o ooo 0o o0

000 00000
a o o ... ' GM
o o o

o
o

o o o 6b

3 - ODDoD oOdo

o oao, oOL.M edu000000 00

,o oo 0 G stable
o %-oo' dense

4 6ooclo o o  
o o

°o.o 
°

o

3-o 0000066
o

.: 0 0 :o 0 -

SURAC ELVTON: o5moO (om
00o 0 O 0

DO o
o 

. , ,pol rdd ranua osb[uci
0 0000

STOTAL DEPTH S.0' (1 .n) tmi
SURFACE ELEVATION: 540' (1 ii0m
SURFICIAL GEOLOGIC UNIT: AE LOG OF TEST PIT PI-P-1

0 0000000:

0du Intrbeddid layers of SANDY GRAVEL and

-- o oo
o o o

00000 0000o SANDY GRAVEL (GM); brown, fine to coarse.
0000 :00 poorly graded, dry, angular to subangular, cal-

00- 0 0M

00000 0M

0000000 o L SGLTY SAND (SM); brown, fine to medium,
2 o %.000 ,o poorly grpded, slightly moist, subanguler to

me..dium _subrounded, calcareous; some nonplmtic silt., etca al

M 3T N INE..... SMFI

24 MA 81 USAF-3 o 6

010

000:0Oo GMi

______ ~~TOTALDEPTH 5.0'0(1.5m1)______ 1
SURFACE ELEVATION: 6550" (1692m)

SUNFICIAL GEOLOGIC UNIT: ASAt LOGOFTESTPIT PI-P-2 ________________________

LOGS OF TEST PITS PI-P-1 AND PI-P-2
PINE VALLEY, UTAH

MX SITING INVESTIGATION ]FIGURe

DEPARTMENT OF THE AIR FORCE * tO fl-6-20

,B__ __ _ _ _ __ _ _ _ _O . NATIONAL. INC. "
24 MAR 81 USAF-36



104 7

F N-TR-27-PI-I

DEPTH
CLaU z SIEVE

,. .=_SOIL DESCRIPTION REMARKS ANALYSIS

a - a GR SA FI LL PI

0 *SILTY SAND, brown, fine to coArse, poorly

graded, moist, subangular to subrournded,

calcareous; little nonplastic silt; trae fine
gradel.

7 .73 20

2- 2 SM medium verwais
. .- dense vetalwit

3-

4-

TOTAL DEPTH 5.0' (1.5m) -

SURFACE ELEVATION: 5760' 1175Gm1
SURFICIAL GEOLOGIC UNIT: AS LOG OF TEST PIT PI-P-3

a 0 - - ___ ___ - -
SILTY SAND, brown, fine to coee, poorly
graded, moin, subeangular to subrounded, cal-

careous; little nonplastic silt; trace fine grael.

9 77 14

2-

• "I medium vertical wails
densle stable

3-.

4-

___.. .. ___" : "' '__ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _- ..
TOTAL DEPTH 5.0- 11.Sm_

SURFACE ELEVATION: 6255' (1602m1
SURFICIAL GEOLOGIC UNIT:X5i LOG OF TEST PIT Pi-P4

LOGS OF TEST PITS PI-P-3 AND PI-P-4

PINE VALLEY. UTAH

MX SITING INVESTIGATION 1 FIGURE

OEPARTMENT OF THE AIR FORCE - Ono 13-6-21

- *RO NATIONAL, INO,
24 MAR 81 USAF-36



FN-TR-27-PI1

-. EPTH SEV
* a z SIV

-1 SOIL DESCRIPTION REMARKS AAYI

= U. G RISA Fl LI PtJ
ca 0 SANDY SILT, light brown. moist. slightly

plastic, calcarenus; little fine to medium
subrounded sand; stage I cUUiche.

10 17 813 39 10

ML stiff

2-

vertical walls
stable

3-
* I SILTY SAND. brown, fine to cows, poorly

graded, slightly mist, subengular to sub-
. rounded. calcareous; little nonplstic Silt;

stage 11 caliche.

4- SM dense

___ t____ __ TOTAL DEPTH5.0'_(1_5m) ____

SURFACE ELEVATION: 5185' (1580m)
SURFICIAL GEOLOGIC UNIT: A5y LOG OF TEST PIT PI-P-5

0 0 -- -

SILTY SAND. brown, finS to coarse, poorly
graded, moist. subangular to subrounded. cal-
careous; little rionplastic Silt

~79 18
*.SM des

H 2

Vertical walls
unstable

1 SAND. dark brown, fine to coarse, poorly
graded, slightly moist. subangular to sub-
rounded, calcareous; trace fine gravel. 69

SU 5CIL - TOTAL DEPTH 5.0'11.5m)_______ - L

SURFACE ELEVATION: 5170' (1576m)

SRIILGEOLOGIC UNIT: A4o LOG OF TEST PIT PI-P-6 _____________________

LOGS OF TEST PITS PI-P-5 AND PI-P-6

PINE VALLEY, UTAH

III SITING INVESTIGATION FIGURE

OEPARTMENT OF THE AIR FORCE -DNO 13-622

E-xn*U NATIONAL,-ONO,
24 MAR 81 USAF-3B



F N-TR-27-PI1110

DEPTH Q~I

c 4SOIL DESCRIPTION REMARKS ANALYSIS

0_ 0___ _____-___________________ 
______ GR7SA Fl ILL PtI

o 0 GRAVELLY S^.ND gray- brown, fineto ---

coarse, poorly graded, mo~et, subangulair to
subrounded, calcareous; som, fine gravel.

27r69 4

2!1~ medium verica wlls

3-

4-

TOTAL DEPTH 5.0'(1.5m)
SURF4CE ELEVATION: 5140'(11567m)
SURFICIAL GEOLOGIC UNIT: A4o LOG OF TEST PIT PI-P-7

O 0GRAVELLY SAND, brown, fineto coarse,
poorly graded, moist. subengular to subrounded.

* .. calmcaus; little fine gravel; trame nonplaetic
* sift.

-~ . sp. medium

SM doa-etca al 17 71 12

stable

SAND, brown, fine to coarse, poorly graded,

slightly moist, subanguiar to subrounded, cal-

denseI

________ ______TOTAL DEPTH 5.0'111.5m) ______L~

SURFACE ELEVATION: 5256' 01602m)
SURFICIAL GEOLOGIC UNIT: A5i LOG OF TEST PIT PI-P-8

LOGS OF TEST PITS PI-P-7 AND P1-P-8
PINE VAL'k '. UTAH

MSITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE NO 13-&23

____ ___ ____ ___ ____ ___ __ RI NATIONAL, IN -0S
24 MAR891 USAF-38



FN-TR-27-PI-11

116 SIEVE

f= eSOIL DESCRIPTION REMARKS ANALYSIS

0 GRAVELLY SAND light brown, fine to coas, AF LL

Poorly graded, moist, subengullar to subrounded.
Calcar'eous; some fine gravel; little nonpintsc
silt.

medium
SM dense21 68 13

2-

vertical walls

0 a SANDY GRAVEL, gray-brown, fine to coarse.,tal

p 7 ,4 well graded, dry, subengular to subrounded,
3 2 O 0'a * calcareous; somne fine to coarse sand; stage I

, caliche.

denso 51 47 2

0 >

o,

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

SUIPACE ELEVATION: 3430' (1665s,)
SUEFICIAL GEOLOGIC UNIT: A5y LOG OF TEST PIT PI-P-9

0 0 GRAVELLY SAND, light brown, fine to coarse,
Poorly graded, mist, subangular to subrounded.
Calcareous; some* fine to Coarse gravel; little non-

* ~Plastic silt; 0Coana cobbles to 6" size.

medium 
3 3f

* SM dense

2-

vertical wlls
stable

GRAVELLY SAND, gray-brown, fine to coarse,

..........
poorly graded, dry, suba agular to subrounded,

* * caliche.
4- . SP dense

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

SURFACE ELEVATION: 5875' (1730m)
SIIIFICIA. GEOLOGIC UNIT: A51 LOG OF TEST PIT Pt-P-O ____________________

LOGS OF TEST PITS PI-P-9 AND PI.P-1O
PINE VALLEY. UTAH 

FGR

III SITING INVESTIGATION FGR

DEPARTMENT OF THE AIR FORCE - 00 11-6-24

24 MAR 81 AF3



FN-TR-27-PI-.H

z SIEVE

SO S9C OIL DESCRIPTION REMARKS ANALYSIS

-JG - aUSA F1 LL PI

1TGRAVE LLI SAND, dark brown, fine to coarse,
poorly graded, slightly moist. subangular to sub-
rounded; somew fin* to coawse gravel; trace cobbles
to 6" size;%"agIlcalicie 41.0'-3.5').

.* se medium
dense

vertical wlls
stable

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

4 rounded, calcareous; some noopstic silt,
SM very stageIrcaliche.

dense

5.
_____ ________ TOTAL DEPTH 5.0' (1.5m) _____

SURFACE ELEVATION: 5380' (1634m)
SURFICIAL OESLOGIC UNIT: A5i LOG OF TEST PIT P1-P-1 1

- 0u-
UU * SILTY SAND, light brown, fine to coarse poorly

graded, dry to moist, subainguier to subroulnded, 1
calcareous; little nonplstic silt; trace fine gral;-
stagelcliche (3.0'-5.0')

Medium 7 79 14

dense

SM vertca walls
stable

3.

dense4.

TOTAL DEPTH 5.0- (1I5m)
SURFACE ELEVATION: 5530' (1686m)
SURFICIAL BKOLOUIC UNI I: A~v/ABi LOG OF TEST PIT PI-P-12

LOGS OF TEST PITS P4-P-I I AND PI-P-12
PINE VALLEY, UTAH 

FGR

III SITING INVESTIGATION FG E

DEPARTMENT OF THE AIR FORCE - 00 U-6-25
____ ___ ___ ___ ____ ___ __ UIE O NATIONAL, ONO,

24 MAR 81 USAF-38



FN-TR-27-PI-IIlo

DOEPTH
_ SIEVE

SSOIL DESCRIPTION REMARKS JANALYSIS

a= IT SAND. light brown, fine to coarse, poorly G AF

graded, moist, subangular to subroundod, =aI-
carsous; little nonplastic silt; stgucaliche
(1.5%3.01l.

SM mredium
denel

vertical wellsj

stable

SAND, gray-brown, fine to coarse, well graded,
slightly moist, subaaigular to subrounded. cal-

3 ~ careous; trame nonPlegtic silt.q

I :.~ SW- medium13 98
SM idense

4. .....

t1 ____ _____ TOTAL DEPTH 5.0' (1.5m)___
SURFACE ELEVATION: 5740' (17 50m)
SURFICIAL GEOLOGIC UJNIT1: A5i LOG OF TEST PIT PI-P-13

0 or -1LTY SAND, brown, fine to medium, poorlyk

V graded, moiet, subainguler to subrounded. cal-I careous; sorne slightly piastc silt.

071129

2
vertical wells

SM medium stable

I. dense

______ _____ TOTAL DEPTH 5.0' l1.5m)

SURFACE ELEVATION: 6320' (1926m)

LOGS OF TEST PITS PI-P-13 AND PI-P-14
PINE VALLEY, UTAH

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - EQO 1-6-26

____ ____ ____ ____ ____ ___ uaRO NATIONAL, INO,
24 MAR 81 USAF-36



FN-TR.27-PI-IE
1 10

r~rDEPTH

ca 
SIEVE

V1SOIL DESCRIPTION REMARKS AAYI

____ -~ ____________________ RSA Fl LL P11

0 aSILTY SAND, light brown, fine to coarse, -~

poorly graded, moist, subangular to subroundad,I
calcareous. some nonplstic silt; trame fine
gravel; sta"'eIcaliche (2.0'-4.0'.

; L*

2- SM Idense I

vertical walls
I stable

3-

SAND, gray-brown, fine to coars, poorly

Kmedium graded, dry, subarigular to subrounded,SR dense calcareous; trace fine gravel. 12 816 2

- _____ _____ TOTAL DEP TH 5.0' (1.5m)I______

SURFACE ELEVATION: 5820' (1774m)
SURFICIAL GEOLOGIC UNIT: ANi LOG OF TEST PIT PI-P- 15

D 0 , SILTY SAND, brown, lin to carn, poorly1 --

graed most, subanilar to subrounded, cal-Icareoijs; little nenplasitic sidt tram fine gravel.

8?73 19

_ I 2!i SM des

vertica walls

K~ I stable

SAND, brown, fine to coarse, well graded.
Isw moist, subangular to subrounded. calcareous;

iSM dse trace nonplastic silt. 897

___TOTAL DEPITH 5.0' (1.5m)

SURFACE ELEVATION: 6060'(1647m)
SURFICIAL GEOLOGIC UNIT:4ABi LOG OF TEST PIT PI-P-1B _____________________

LOGS OF TEST PITS PI-P-15 AND PI-P-16
PINE VALLEY, UTAH

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE 800 11-6-27
IS U01= NATIONAL NO,

24 MAR 81 USAF-36



F N .T R .2 7 -P I. T T 
a-

.DEPTH
.C.0 SIEVE

SOIL DESCRIPTION REMARKS (ANALYSIS

-' IGR SA FILLIPI

SANDY GRAVEL, light brown, fine to coarse,
0 00 00 0 poorly graded, moist, subangulir to subrounded,

:7- = 0 0 calcareous; some fine to coarse sand; little non-
°°°° = o' oplastic silt; trame cobb/les and bouldersl to 18"

.. 54 33 13

oo ooq

~o0:, o
o1o o~oO o,; o

GM dense vertical wellsOooo o4 tb
0 0 st ble

4 00

0%, 0000

0 * 
I I I i

TOTAL DEPT 5.' 1.m

oF I * o~ Io I

SURFACE°° ELVTO:5W 19m
0 o 0 o SILT SAD ih rw ino ocaspol

grdd oo't oueig~a to suboode, e

o s Do0 o s0l

SURACEELVATO0 00 ' 178m

TOTALveric Dwells'(1Sri

SURFICIAL GEOLOGIC UNIT: A l LOG OF TEST PIT PI-P-17

0 .o ' •R" SILTY SAND , light brown, fine to coa, poorly
". graded d, sub angulr to subrounded, cal-

S"carous; some fightly plaic ilt; tri m fine
, .. . .... gravel

• . 9 44147

4- S.- medium s

.• SM dense

vertca kl IsI
• . .stable

3.

poorly gradled, dry, subangular to subrounded.

";: " : " SP: medium ::'-':"':::'calcareous: some fine gravel; trace nonpiastic

j, ____ OTAL OEFTH 5.0'(1.5m)

SURFACE ELEVATION: 5295' (1614m)
SURFICIAL GEOLOGIC UNIT: At' LOG OF TEST PIT PI-P-18

LOGS OF TEST PITS PI-P-17 AND PI-P-18
PINE VALLEY, UTAH

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE -*NO n-6-28

ORO NATIONAL. ONO
24 MAR 81 USAF-36



FN-TR-27-PI-IE

D DEPTH .
Z SIEVE

SOIL DESCRIPTION RElARKS ANALYSIS

3 a. -, o aSAJFI LLP

- 0%~ 0o
o 

0 0 SANDY GRAVEL, light brown, fine to coarse,
0000000 to sub
0o 0 ° 0 0 poorly graded, moist. subengul to sub-
-.- 00 0 0 0 rounded. calcareous; tome fine to coase send;
000oo 00 little nonplatic silt; occaeional cobbles to 6'

o o o 0% 0 size.

o 
00 00 0.Oo. oOo O O o1 6

0 0 o 0o o 000

So o * 'o

o o sabl

oo oo

-oo
,  

1 o

o o o
o

0 .0.
00 00

000htl Plstc 00caeos tertaca weellsng

o edes

300

* o 0000a

o Oo0o Oooo

oS o 0o0 o

calcaeous Oon nnino°l.1 72

ITOTAL DEPTH 5.01 (1.5.)

SURFACE ELEVATION: 5230' (1670m)
SURFICIAL GlEOLOGIC UNIT: AW/A LOG CF TEST PIT PI-P-19

244 0000 0000AF

0 0 0000000, IT CA ,lgh ~onsihlymit
/0/000/0
0/0/0/0/0 s.00l ~l~: acwo~;taefnesbmu

"- ///////00000 to0lrunead
/ ~ /////00

SURFCE/LEVAION 540/17m

SILTYCLAY ligt/brwn/ liChlystifst

///-"'////

////////' 79 2
/ ///////

////////'~

/ /// // //

'.-//////

SUFAE /LE IN////i(59m

SILLOGSAOFTESThPITSoPIPfineAND medium,
p~orly rinded dry, PINE VALLEYsuouUTAH

UK SITIG INETIGAII UN:U1

LEORTEN OF THES ITSFRC P-1AN --2

ST TU 111.6U29
i 24MAR 1 IUSAF-,S

f-4.



FN-TR-27-PI-Ir -

DEPTH
a. z= SIEVE

',4 SOIL DESCRIPTION REMARKS ANALYSIS

"- "--Z GRiSA FILL PI
00 a ";T otoo0 a 0 0 o0 SANDY GRAVEL, light brown, fine to corm.

- o * 'Ioo poorly gradedl, slightly moist, subengula" to sub-
" - OooOO< dense rounded, calcareous; some fine to coarse sand;

0 0 0 0 0 0 little nonplatic silt; little cobbles to 10" size;0 oJ o

1- ; o1. stage IT[ caliche (1.0'-5.0'.
, goO.Q° o46 41 13

Oo000o 0ooO

.00 o O
0 G000 000

0 00 0000

- -- 2- 0 o Oo o0

0 o ooo00

0 0 0 0 0

00 
00

00 00000

K',o o o GMsie

0 00. very.

3Oo~0o° Ooo

10 00000 dane
1000 000

Io000 oOoO o

TOTA DEPT 5.0 o
o 

o

SILT SAD lihooonfnoo0 ow*pol

ID 0 0 o

4 oo°O000000

graed slghl most suaoua to surud

-- ~~~2 5 4 
° -

0 0 (SILYSAND, it brown, fine to coare, lll grdd

Sg~ryd.d sliaghtlyr to ubnge, cOalcaroun d
" -" c~~~~~talce onpls;i sio nlit :sl;smefn r

1-V

000,0000

00000e

SM (m

SURFACE ~ ~ - TOTAL DEPTH 5.0' 11.5m) _____

SRAEELEVATION: 6205'118911m)
SURFICIAL GEOLOGIC UNIT: A5i LOG OFTEST PIT PI-P-22

SILTLOG SAND light brITn Pine2 toD comeoorl

giae" sig•ly.oet•wbstla tbsureaned

2.. • .

.'j:?:...:?;: .::',SAND, brown, fine to coarse, well graded,
"." .:: ...... dry. subengular to subrounded, calcareous;

-- 4" '....:. ." ,, trace nonpleatic silt. I+
, '*',,.,,+= SW;.. "..' dense

5 . .' -.'. ...:.'

SURFACE ELEVATION: 6205' (iS 1m)
SURFICIAL GEOLOGIC UNIT: ASi LOG OF TEST PIT PI-P.22 _____________________

LOGS OF TEST PITS PI-P-21 AND PI-P-22
PINE VALLEY, UTAH

1 1 0 NATIONAL, ONO.
24 MAR 81 J USAF-36

II
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S DEPTH 'Ci
tnL ANaSI

at* ,,3SOL ESCIPIO REMARKS ANSI S

* 0 ~ _____ ______GRISA Fl ILL P
0 0 SILTY SAND, light brown, tons to coarse, poorly

* graded. slightly moist, subangular to subrounded,
calcareous; some slightly plastic silt; staep It
caliche (1.01-5.01).

ISM ensevertical walls

4-4.

TOTAL DEPTH 5.0' (1.5m)
SURFACE ELEVATION: 6290' (191 7m)
SURFICIAL GEOLOGIC UNIT: A~i LOG OF TEST PIT PI-P-23

SILTY SAND, light brown, fine to coarse, poorly
graded, slightly moist, subangular to subrounded.

dense calcareous; some nonplastic silt; little fine gravel;
trace cobbles to 8" size; stage Mf-IM caliche

1 (1.0'-5.0').

20 51 29

2-

SM vertical waells
SM stable

3- very
. dense

4 .

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

SURFACE ELEVATION. 6385'1(1946m)
SURFICIAL GEOLOGIC UNIT: AWi LOG OF TEST PIT P-P-24 ________________________

LOGS OF TEST PITS PI-P-23 AND PI-P-24
PINE VALLEY, UTAH

MX ITING INVESTIGATION FIGURE

DEPARTMENT OF'THE AIR FORCE 00 11-6-31

- ORifO NATIONAL, INO,
24 MR 81USAF-35
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CL CEPTH Z SIEVE

C4 L

ac ca SOIL DESCRIPTION REMARKS ANALYSIS
%a La '

=,= a GR SA FI LL PI

dense SILTY SAND, light brown, fine to coari,

poorly graded, dry, subangular to subrounded,
calcareous; some nonplimtic silt; som fine to I
coasm subangular to subrounded gravel; trace
cobbles to 4 " size; stage -1 caiche (0.5'-

. M0').

2 .m 
very

dense vmtical wall$
stable

3..

GRAVELLY SAND, brown, fine to coarse, poorly
graded, dry, subanguler to subrounded, calcareous;

SM dense some fine to come gravel; trace nonplistic silt; 47 48 5
tram cobbies to 8" size; supge]caliche.

TOTAL DEPTH 5.0' (15m)

SURFACE ELEVATION: 6215' (1894m)
SURFICIAL GEOLOGIC UNI T: AN1 LOG OF TEST PIT PI-P-25

20

3-

4-

SURFACE ELEVATION:
SURFICIAL GEOLOGIC UNIT:

LOG OF TEST PIT PI-P.25
PINE VALLEY. UTAH

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE -BU N-6-32

4 MAR 81 ____1_ =,,M U NATIONALINO.
24MAR811 USAF-36
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7.0 SURIFCIAL SAMPLE LOGS

Explanation: Finalized logs of the surficial samples are

presented in this section. Explanations of the column headings

on the logs follow.

A. Designations - Surficial samples are identified as follows:

PI-CS-i
PI - abbreviation for the valley (e.g., PI-Pine)
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.

"iGRG NaTIOaL. 1"W

I"-
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ACTIVITY SURFACE SRFCL DET.IEV
NUBR ELEVATION, GEOLOGIC FEET USCS SOIL DESCRIPTION ANALYSIS

NUUR FEET UNIT (METERS)
(METERS) GR SA Fl LL Pt

P1-CS-2 5620 A51 0.0-.2.0 GP-GM SANDY GRAVEL. whit* to brown, fine to
(17131 (0.0 -0.6) coarse, poorly graded, angular to subangular,

calcareous; somes fine to coarse sand; trace
nonplatc silt; stag UI calache (1.0'-2.01).

PI-CS-4 5820 A3d 0.0 -2.0 SM SILTY SAND, brown, fine to coarse, poorly 8 64 28
(1713) (0.0- 0.6) graded, calcareous; some nonplati silt; tra

fine gravel.

PI-CS-7 5370 A~i 0.0- 2.0 GW-GM SANDY GRAVEL, light brown, fine to coarse, 50 39 11
(1637) (0.0 -0.6) well graded, subangular to subrounded. cal-

careou~s; sorns fine to corse sand; trame non-
plastic silt.

P1425.9 5170 AMo 0.0-2.0 SM SILTY SAND, brown, fineto medium, poorly 0 79 21
(1576) (0.0 -0.6) graded, subangular to subrounded, calcareous;

some nonplstic silt.

P1-CS-10 5600 A3JA5y 0.0- 2.0 SM SILTY SAND, light brown , fine to coarse,
(1707) (0.0 -0.6) poorly graded, subangular to subrounded, cal.

coreous; somes nonplstic silt; trace fine gravel.

PI-CS-12 5230 A3 0.0-2.0 SM SILTY SAND, light brown , poorly graded, sub- 0 85 15
(1594) (0.00.6) angular to subrounded, calcareous; little non-

plaetic silt.

PI-CS-14 5085 Mo 0.0-20 SC CLAYEY SAND, light brown insatomandium, 0 53 47 38 18
(1550) (0.00.6) poorly graded, subangular to subrounded, call-

carecus; somne meidum plastic clay.

P142S17 6050 A~i 0.0-2.0 Gm SAND3YGRAVEL, light brown, fine to coarse.
(184) (0.0 -0.6) poorly graded, subonguler to subrounded. cal.

careous; some fine to coarse sand; little non-
plastic silt; truce cobbles to 10" size; stopefl
celiche 01.0%-2.01).

Pl-CS-20 5735 A5i 0.0 -2.0 SM SILTY SAND, brown, fine to coarse, poorly 1 75 24
(1748) (0.0 -0.6) graded, subangular to subrotanded, calcareous;

sonwe niraplartic silt; stage I caliche (1.5%2.01).

PI-CS-22 504 A5i 0.0 -2.0 SM SILTY SAND. brown, fine to coarse, poorly 5 64 31
(1811) (0.0-0.6) graded, subengular to subrounded, calcareous,

sofm nonpbatic silt; trace fine gravel.

PI-CS-24 6170 A&i 0.0-2.0 SM SILTY SAND, light brown, fine to corse, poorly
(113811 (0.0-0.61 graded, subangular to subrounded. calcareous;

some nonplastic silt; stoge I caliche 1 ff-2.01).

PI-CS-26 6390 A&i 0.0 -2.0 SM SILTY SAND. brown to olive-gray, fine to comae 4 77 19
(1948) (0.0 -0.6) poorly graded, subangular to subrounded, cal-

carsous: little nonplastic silt; stoge III caliche
01.0%-2.01).

PI-CS-28 6W4 A5i 0.0- 2.0 GW-GM SANDY GRAVEL, light brown, fine to coarse, 58 36 6
(1963) (0.0-0.6) well graded, subangular to subrounded cal-

careoue, somes fine to coarse sand; trace non-
Plastic silt; supg]I caliche (1.0'-2.0').

LOGS OF SUR F ICI AL SOI L SAMPLES
PINE VALLEY, UTAH

MX SITING INVESTIGATION FIGU~t
DEPARTMENT OF THE AIR FORCE - O 11-7-1II OF 4

______ _____ ______ _____ __ EN NATIONAL. INC.

24 MAR 81 USAF-38
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aROUND SIJEPICIAL E PTH.SIV

NUBR ELEVA T ION. GEOLOSIC FEET usCs SOIL DESCRIPTION ANALYSISi
N ER FEET UNIT (METERS) O AF LP

(METERS) _________A___F1_____LL____P_

PI-CS-31 6200 ANi 0.0-2.0 SW-SM GRAVELLY SAND light brown, fine to 26 63 11
ti18901 W0.0 - 0.6) coarse, weU graded. subengular to subrounded,

calcareous; some fine to coarse gravel; trace
nonplasticsultswaefcaliche 11.0'-2.0').

PI-CS-33 6380 A5i 0.0- 2.0 SM SILTY SAND, light brown , fine to woarse, poorly 6 62 32
(1945) 10.0 -0.6) graded, subangular to aubrounded, calcareous;

some nonplutic silt; trace fine gravel; stage I
caliche (1.0'-2.01.

PI-CS-35 6285 ASi 0.0 -2.0 SM GRAVELLY SAND, light brown, tine to coarse,
(1916) (0.0 -0.6) poorly graded, subangular to subroundad. cal-

careous; little fine to woanse gravel; little non-
plastic silt; stalle I211 Mceliche (0.5'-2.0'1.

PI-CS-37 6445 A~o 0.0 -3.0 SM SILTY SAND, light brown, fine to woanse,
(1964) (0.0 -0.9) poorly graded, subengular to subrounded, cal-

careous; little nonplastic silt; little fine sub-
angular groell; stopefMlcache 01.0'-3.01).

PI-CS-39 6620 A~i 0.0 -3.0 SM SI LTY SAND, light brown, fine to woanse, poorly 5 56 39
(2018) (0.0 -0.9) graded. subangular, calcareous; some nonplastic

silt; trace fine grave; stage I caliche (11.0'-3.0').

PI-CS-40 6730 A~o 0.0 -3.0 SM SILTY SAND, light brown, fine to woanse.

(20511 (0.0 -0.9) poorly graded. subengular to subrotanded, cal-
careoue; some slightly plastic silt; stage 11
caliche 0Z-3.01).

PI-CS-42 648( ASI 0.0 -2.0 SM SILTY SAND. light brown, fine to woanse,
(1975) (0.0 -0.6) poorly graded, subengulor to subrounded. cal-

careosa; some nonplastic silt; trace fine gravel;
ocaional cobbles to 6' size; stae il-if caliche

PI-CS-44 6305 A&i 0.0 -2.0 SMW SILTY SAND, light brown, fine to woarse, poorly 26 45 29
(19221 (0.0 -0.6) graded, subAnigular Mr subrounded, calcareous;

some nonpiustic silt; some fine gravel;stage
cuillehe 01.0%-2.01).

PI-CS-46 6140 A&i 0.0 -2.0 SM SILTY SAND, light brown, fine to woarse, poorly 10 51 39
(1871) (0.0-0.6) graded, subangular to wubrounded, calcareous;

some nonpiasic silt; trace fine subrounded
gravel; stage ffcliche 11.0%-2.01).

PI-CS-47 6820 A~i 0.0 -2.0 SM SILTY SAND, light brown, fine to woanse, poorly 10 67 23
(2079) (0.0-0.6) graded. subangular to subrounded, calcareous;

some slightly plastic silt; trace fine gravel; sta" I
caliche (1.0 -2.0).

PI-CS-49 6550 A~i 0.0-2.0 SM SILTY SAND. light brown. fine to woanse, poorly
(1996) (0.0-0.6) graded. subangular to subrounded, calcareous.

tome noniplastic silt; stage I calictie (1.0-2.0).

P1-CS-5T 6090 A~i 0.0-2.0 SM SILTY SAND, light brown. fmne to woanse, poorly
(18561 (0.0- 0.6) graded. subengular to subrounded, calcareous:

some nonpleatic silt; staoe I calicie (1.5V-2.01).

LOGS OF SURFICIAL SOIL SAMPLES
PINE VALLEY, UTAH

US SITING INVESTIGATION ll5
DEPARTMENT OF THE AIR FORCE - m0 111

24 MAR 81 USAF-3;
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GROUND UFCA EHSIV
ACTIVITY SURFACE SRIIL DPH V

NUBR ELEVATION. GEOLOGIC FEET USC: SOIL DESCRIPTION ANALYSIS
M~lR FEET UNIT (METERS)

(METERS) 0____ _____ _____________________O SA F1 LL PI

PI-CS-53 5855 A&i 0.0 -2.0 SM SILTY SAND, light brown, fine to coarse, poorly
(1785) (0.0 - 0.61 graded, subangular to subrotinded, calcareous;

5015W slightly plastic silt.

PI-CS-57 5445 AS, 0.0 -2.0 SM SILTY SAND light brown, fine to coarse, poorly 4 74 22

(16601 (0.0- 0.6) graed, subentjulair to subrounded, calcareous;
son"e nonplstic silt.

PI-CS-60 5255 AS. 0.0 -2.0 SM SILTY SAND, brown, fine to coarse, poorly

(1602) (0.0 -0.6) graded, subengular to subrounded. calcareous;
somne nonplastic silt.

PI-CS-63 5330 A5V 0.0 -2.0 SM SILTY SAND, light brown, fine ta coarse, poorly
(162) (.0-.6)graded, subanguler to subroundled, calcareous;
0625)(0.00.6)somne nonalaatac silt.

PI-CS-65 5550 A~i 0.0- 2.0 SM SILTY SAND, light brown, fine to coarse, poorly 20 57 23 NP
(1692) (0.0 -0.6) graded, subeinguler to subrounded. calcareoua;

some nonplestic silt; little fine to coarse gravl.

PI-CS-67 5780 A~i 0.0 -2.0 SM SILTY SAND, light brown, fine to coarse, poorly

(1762Z (0.0 -0.61 graded, suba-gular to subrounded, calcareous;
some nonplastic silt; trace fine to coarse gravel.

PI-CS-70 5620 A5i 0.0 -2.0 SM SILTY SAND, brown, fine to coarse, poorly graded

(1713) (0.0- 0.6) subengular to subrounded, calcareous; some non-
plstic silt.

PI-CS-72 5380 A~i 0.0- 2.0 SM SILTY SAND, brown, fine to coarse, poorly

(1640) (0.0- 0.6) graded, subangular to subrounded, calcareous;
sorne nonplairtic silt; trace fine gravell.

PI-CS-74 5220 A~i 0.0 -2.0 SM S ILTY SAND, brown, fine to coarse, poorly

(1591) (0.0 -0.6) graded, subeingulair to subrounded, calcareous;
somne noriplestic silt.

PI-CS-77 5210 A4o 0.0- 2.0 SM SILTY SAND, brown, fine to coarse, poorly 1 73 26
(1588) (0.0-0.6) graded, subigular to subrounded. calcareous;

some nionplastic silt.

PI-CS-79 5300 ASi 0.0- 2.0 SM SILTY SAND, light brown, fine to coarse, poorly

(1615) (0.0-0.6) graded, subengular to subrounded, calcareous;
somne noriplastic silt; trace fine gravel.

P1-CS-SO 548D A~i 0.0 -2.0 SM GRAVELLY SAND. light brown, fine to coarse, 26 53 21
(1760) (0.0-0.6) poorly graded, aszbangular to subrounded, cal-

careous; somne fine gravel; somne nonplatic silt.

PI-CS-82 5665 A5i 0.0- 2.0 GWGM SANDY GRAVEL, light brown, fine to coarse, 55 33 12
(1724) (0.0-0.6) well graded subangular to subrounded, cal-

careous; some fine to coarse sand; trace non-
plastic silt.

PI-CS484 5370 ASi 0.0- 2.0 GM SANDY GRAVEL, light brown, fine to coarse.
(1637) 10.0 -0.6) poorly graded, subaingular to subrounded, cal-

careous; some fine to coarse sand; little non-
Plastic silt; occasional cobbles to 6" size.

LOGS OF SURFICIAL SOIL SAMPLES
PINE VALLEY, UTAH

MSTNG INVESTIT Ib R

DEPARYMENT OF THE AIR FORCE - NO if ~l

E- 03flNATIONL INC
24 MAR 81 A-3
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aR OUNG I EVE
ACTIVITY SURFACE SURFICIAL DEPTH. S

ELEVATION. GEOLOGIC FEET USCS SOIL DESCRIPTION ANALYSIS
HNBIN FEET

HlN FEET UNIT (METERS)
(METERS) UNNT (liTER_ _ SA FI LL PI

PI-CS-8 5315 Al 0.0-2.0 SM SILTY SAND, light brown, fine to coare, poorly 6 71 23
(1620) (0.0-0.6) graded, subangular to subrounded, calcareous;

some nonplastic silt; trace fine grove,

LOG OF SURFICIAL SOIL SAMPLE
PINE VALLEY, UTAH

MK SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - No 11-7-1

1 4 Or- 4

41NO NATIONAL. 1140a
24 MAR 81 USAF-38
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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 11-8-4 and Figures 11-8-i through 11-8-2 present results

of direct shear, chemical, and CBR tests.

All tests were performed in general accordance with the American

Society for Testing and Materials (ASTM) procedures. The

following list presents the ASTM designations for the tests

performed during the investigation.

Type of Test ASTM Designations

Particle Size Analysis D 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

" GOO NATIONAL, ONO
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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.

O. 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, tne water content corresponding to an
arbitrary limit between the plastic ar.d 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 zystem.

fi GR NATONAL. 00.
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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 ccnfining 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

"iGiU NATIONAL. 1040
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the free movement of pore water during consolidation and
compression.

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

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

Maximum Deviator Stress (Ji-03) - the difference between
the major and minor principal stresses in the specimen at
failure. The major principal stress on the specimen is
equal to the unit axial load plus the chamber pressure, and
the minor principal stress on the specimen is equal to the
chamber pressure.

Strain Rate - axial strain, E , at a given stress level is
defined as the ratio of the change in length (AL) of the
specimen to the original length of the specimen (Lo). The
rate of strain was controlled during the test so that this
ratio increased at equal increments for each minute of
testing.

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

K. Unconfined Compression - Test procedures were as described

in ASTM D 2166-66. Unconfined compressive strength is

defined as the load per unit area at which an unconfined

prismatic or cylindrical specimen of soil will fail in a

simple compression test. In these methods, unconfined 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

fUGuJ NATIOaAL ma
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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 is laterally con-

fined in a ring and compressed between porous plates. The

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

reduction in volume of the soil mass resulting from an

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

N. Chemical - The chemical tests performed on soil samples

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

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

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

rithm of the reciprocal of the hydrogen ion concentration.

ASTM test procedure designations for these chemical tests

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

tions.

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

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

grade soil to that developed by a standard crushed-rock

base material. The procedures for conducting a CBR test

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

fGRO NATIONaL IMU
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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."

U R0 NATIONAL. iN0.
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0-10 50.0-50.4' 15.24-15.36
D-11 60.0-60.6 18.29-18.47
D-13 80.0-80.5 24.38-24.54
D-14 90.0-90.5 27.42-27.58

PI-8-2 P-1 0.2-1.0 0.06-0.30
P-2 3.0-4.6 0.91-1.40
D-3 6.0-6.5 1.83-1.98
D-4 10.2-10.9 3.11-3.32
D-5 15.1-15.7 4.60-4.79
D-6 20.2-20.9 6.16-6.37
D-7 25.2-25.9 7.68 -7.89
D-8 30.7-31.9 9.36-9.72
D-9 40.7-41.4 12.41-12.62
D-10 50.7-51.4 15.45-15.67
D-11 60.7-61.4 18.50-18.71
D-12 70.1-70.8 21.37-21.58

D-13 80.0-80.7 24.38-24.60
D-14 90.2-90.9 27A9-27.71

D-15 100.2-100.9 30.54-30.75
D-16 110.2-110.9 33.59-33.80
D-17 120.2-120.9 36.64-3.80
D-18 140.1-140.8 42.70-42.92
D-19 159.5-160.0 48.62-48.77



I - I I - SM- -127.9 204Ir 10o.8 86.9 0.341__ _

31 15 10 9 GP-GM -137.4- 220f 4.9- 58.4 0.23-
G-] 133.8 214r- i.9 93.0 0.26

36 24 19 15 SM 139.7 -22 7.6 7 W.T 0.21
- __ - - SM, 125.2 "20 11!9 92.6 0.35 _ _ ___

SP-SM -136.1 21 8.3 3 0.24

99 83 35 20 SM 88.4 1416 5.8 17.3 0.91
- 97 B3 62 46 __ SM 91.4 1464 24.2- 79.3 0.81 ___ 2.65

67 44 20 13' SM 105.8 1695 9.3 42.4 0.59
95 98 41 33 SM 93.9 1504 10.1 34.2 0.80
93 63 45 35 NP SM 113.7 1821 6.6 37.0 0.48

____SM 111.7 1789 7.9 41.9 0.51 1
|___SM 104.5 1674 12.0 53.0 0.61

SM 105.1 1684 8.1 36.2 0.60
97 62 31 21 SM 10w.8 1759 7.1 35.7 0.53

SM 117.7 1886 7.3 45.7 0.43
SM 105.2 1685 6.4 28.8 0.60

SP-SM 119.9 1921 10.6 71.0 0.41'
60 39 19 12 SP-SM 106.4 1689 11.6 52.4 0.60

-SM 120.6 1932 6.7 45.7 0.40
79 43 19 14 SM 104.3 1671 8.2 36.2 0.62

SM 118.7 1902 6.8 44.0 0.42
sp-SM 116.5 1866 11.9 72.2 0.45

1 84 50 23 16 SM 115.8 1855 7.2 42.8 0.46
SP-SM 118.7 1902 10.5 67.4 0.42

1 89 67 51 1 44 SM 99.9 100 20.6 81.1 0.69
69 27 13 9 SW-SM 121.0 1938 8.1 55.6 0.39
81 26 10 6 - S -SM 112.1 1796 5.5 29.7 0.50_

- 50 26 15 10 SW-SM 123.1 1972 7.3 53.6 0.37
- SW-SM 123.9 1985 7.3 55.0 0.36

1 94 75 59 50- 37 21 16 SC 114.8 1839 16.3 94.4 0.47
I 39 26 16 12 GP-GM 125.6 2012 9.3 73.3 0.34

- SP-SM 119.3 1911 11.7 76.7 0.41

41 19 12 9 - 12.3 2007 8.3 65.3 0.3_
SP-SM -21.3 9 8.

SM
DEPARTI
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ACTED ME

M= C3.. Lo IS~ cc

104D - ca m2 25 10
- -a -o a -f- a

2.75

___ 2.66 4

SUMMARY OF LABORATORY TEST RESULTS
PINE VALLEY, UTAH

MX SITING INVESTIGATION TABLE

DEPARTMENT OF THE AIR FORCE -1" 11-

AF V-01



D-4 10.7-11.4 3.26-3.47
D-5 15.7-16.4 4.79-5.00
D-6 20.7-21.4 6.31-6.52
D-7 25.2-25.9 7.68-7.89
D-8 30.7-31.4 9.36-9.57
D-9 34.4-35.1 10.49-10.70
D-10 41.3-41.9 12.59-12.77
b-11 50.0-50.5 15.24-15.39 100
b-12 60.2-60.9 18.35-18.56
D-13 70.2-70.9 24.40-21.61
D-14 81.0-81.6 24.69-24.87 100
D-15 90.2-90.9 27.49-27.71
D-16 100.2-100.9 30.54-30.75
D-17 110.2-110.9 33.59-33.80
D-18 123.0-123.7 37.49-37.70

D-19 140.0-140.7 42.67-42.89
D -20 160.0-160.7. 48.77-48.98



Sw-M 14.91
SW-SM 112.1 1796 6.6 35.6 0.50

SW-SM 108.9 1745 6.3 31.4 0.55
SM 110.8 1775 6.6 '34.0 0.52

SM 111.7 1789 6.2 32.7 0.51.
SM 110.9 1777 3.9 20.4 0.52

-SW-SM 106.1 1700 9.0 41.3 0.59
SW-SM 108.4 1737 6.2 30.0 0.56
S--SM 107.2 1717 9.8 46.5 0.57
GW-GM

SW-SM 111.2 1781 7.3 38.4 0.52
SW-SM 111.4 1785 10.4 54.0 0.51

SW-SM 120.8 1935 10.6 72.7 0.40
SW-SM 123.8 1983 7.0 52.8 0.36

58 41 17 SM 94.7 1517 21.7 75.2 0.78
SM 117.2 1878 9.2 56.6 0.44
- 118.6 1900 10.6 68.0 0,42
SM 121.7 1950 9.4 66.2 0.39
SM 116.8 1871 9.5 58.1 0.44
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D -4 12.2 12.9 3.72-3.93
D 5 16.0 16.7 4.88 5.09
D-6 20.1 -20.8 6.13-6.34
D 7 30.1 -30.8 9.17-9.39

D 8 40.0 40.6 12.19-12.37
D 9 50.2 -50.9 15.30- 15.51

D 10 60.2 60.9 18.35 -18.56

D 11 70.2 70.7 21.40-21.55
b- 12 81.5 82.0 24.84 24.99
b -13 91.0-91.5 27./4 -27.89
D-15 110.0 -110.4 33.53-33.65
D-16 120.2 120.9 36.64-36.85

D-17 140.0 140.7 42.67--4,2.89

PI B -9 b 1 0.5-1.0 0.15-0.30
D-2 3.2--3.9 0.98- 1.19
D 3 6.0- 6.7 1.83-2.04

DA 10.2 10.9 3.11-3.32



mY WEIGHT IN-SITU COMPACTEDPARTICLE ATTERBERG

STANDARD SIEVE NO. ARICDRY UNIT MAXIMUM -
SIZE (mm) LIMITS (b) USCS EIT D

SILT OR CLAY I_ ( )SAND S,, OR (c) WEIGHT _ .2 DRY DENSITY,= ,,,,
I 40 100 200 .005 .001 LL PL P1 ( (Pot) (,g/,.t') J

sM 94.8 1519 21.5 744 0.78 1

!_1 I_ sM 102.4 1640 12.0 50.2 0.651

70 63 37 19 13 SM

- SP_ 109.0 1746 12.5 62.0 0.55

82 66 33 16 10 SW-SM 114.2 1829 - F. 46.1 0.48
SM 128.3 2055 5.6 47.9 0.31

100 66 25 13 SM 99.0 1586 5.0 19.1 0.70

90 87 69 31 16 SM 110.5 1770 10.9 56.4 0.531

SP SM 125.7 2014 5.3 41.9 0.34

85 81 69 30 13 SM 115.3 1847 3.9 22.7 0.46

6 - - - - _SM 106.8 1711 9.0 42.2 0.58

68 59 41 19 12 SP-SM 126.4 2025 4.0 32.4 0.33

SP- SM 120.7 1934 5.2 35.7 0.40

8_8 72 35 1SP-SM 123.1 1972 9.0 65.7 0.37

88 72 35 18 - -SM 111.6 1788 6.5 34.3 .51
SIi 115.1 1844 7.0 40.9 0.46

SM 108.9 1745 16.3 80.5 3.55

89 71 53 29 20 SM

69 33 18 11 8 SP-SM

SM 127.5 2043 8.5 71.1 0.32

SM 116.2 1862 7.6 45.7 0.45

89 83 66 28 16 SM 116.2 1862 10.7 64.1 0.45

85 80 71 38 18 SM

57 50 41 26 21 GM 117.0 1874 4.6 27.9 ,1.44

I GM 136.5 2187 4.2 48.0 0.23

57 45 35 20 13 SM 129.7 2078 3.3 30.1 0.30
.__SP-SM 119.8 1919 5.3 35.2 0.41 1

66 55 42 18 11 SP-SM 118.4 1897 10.2 66.3 0.41 2.68

__ GM 137.1 2196 5.2 61.6 0.23

73 67 5t 28 14 SM 122.1 1956 5.9 42.2 0.38

74 67 51 23 14 SM 120.7 1934 4.4 30.3 0.40 ]

II sM 124.1 1988 9.1 68.9 0.36 I !

48 36 23 15 10 1 GW GM I 1 1_

I GP--GM 135.9 2177 7.8 84.7 0.24 I
55 50 37 20 11 GP -GM__

SM 123.1 1972 9.8 71.8 0.37 I
60 47 31 16 10 SP-SM 128.1 2052 9.3 79.7 0.32 _

I__ISM 121.7 1950 10.9 76.3 0.38 !
GM 138.7 2222 6.3 79,5 0.22 - -

... - - - -II - - I- I I - - - "----i -- '

Su
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COMPACTED -

UAXIMUM Z G_
IDENSITY S__ Cu L' 't~

2.68 __

IF-O

LLL



N T H 21 0,i-U

PERCENT FINER BY WEIGHT

cc w SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SI
S C-- FT BLOR COBBLES GRAVEL SAND
-C = C, = FEET METERS 24"9 12" 6" 3" 1 " 3/4"J 3/8" 4 10 40 [

P1_ _ B301)1 J7 1 4 0.21 '.43 I0i A 9 1, 6
D 2 3.2 3.9 0.98 1.19 100 98 89 7] 33
S3 6.0 6.4 183 1.95 1O 90 .35 13 1/ 23)

t_ 4 _ 7.5-7.9 2.29-2.41 _ _

D 5 10.7 11.4 3.26 3.47 I i
t) 6 15.0 15.4 4.57 4.69 100 80 6/ 53 43 15

D 7 20.7 21.4 6.31 6.52 100 92 91 88 82 53

D 8 25.7 26.4 7.83 8.05
D 9 29.7 30.4 9.05 9.27
D 10 40.2 40.9 12.25 12.47
D 11 50.0 50.7 15.24 15.45 100 94 80 60 29
D 12 60.5 61.2 18.44 18.65
D 13 70.7 71.4 21.55 21.76

P 14 80.0 80.8 24.38 24.63

D 15 90.7 91.5 27.65 27.89 10) 98 /2
D 16 100.2 100.9 30.54 30.75

D 17 110.7 111.4 33.74 34.05 100 97 76
D 18. 120.1 -120.7 36.61 36.71 100 90 77 59 32

D 19 140.7 141.4 42.89--43.10 I
D 20 159.2 159.9 48 52 48.74 _

PI-T 1 B 1 0.5 2.0 0.15--0.61 100 94 88 82 zA
1) 3 10.0 11.0 3.05- 3.35 100 86 73 62 45 17

P1 T 2 B 1 0.5- 2.0 0.15--0.61 100 84 68 63 61 51
0-3 6.0 7.0 1.83 2.13 100 84 73 66 62 35

PI- T -3 B 1 0.5 2.0 0.15 0.61 100 91 85 80 70

P1-T-4 B-1 0.5-2.0 0.15 0.61 100 86 65 45 34 22 -

b -2 3.0 -4.0 0.91- 1.22 100 98 76 54 33 17
B 3 9.0 10.0 2.74 3.05 100 74 37 23 17 14 _

P1 T -5 B 1 0.5 2.0 0.15 0.61 100 98 81
b- 2 4.0 5.0 1.22- 1.52 100 89 74 62 48 21 _

PI-T 6 B- 1 0.5-2.0 0.15 0.61 100 98 86 69 38
b-2 3.0 -4.0 0.91 1.22 100 98 89 64 34 8

P1 T 7 B-1 0.5 2.0 0.15 -0.61 100 99 98 91 b5

PI T 8 61 0.5-2.0 0.15 0.61 100 941 5 1

NOTES:

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

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

0 - Fugro Drive and results are included in this renort

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

24 MAR 81
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[BY WEISHT IN-SITU COMPACTED

U S STANDARD SIEVE NO. SIZ ) LIMITS USCS DRY UNIT MAXIMA-X-M
W E IGHT ' .- .$ - . = 2,.-. DRY D ENS ITY cl c.

SAND SILT OR CLAY _ (c) WEIGH a~~~DY EST
10 40 100 200 .005.001 LI PI P (pC) (k/ ) - (pcf) (kg./m3) (P k/ -

P97 92 65 42 36 SM 9J.6 1548 i.3 26.6 0.74

89 15 33 14 10 S" SM 108.8 1743 3.0 14.9 0.55 -

73 51 20 5 3 " sp
___ _ _ _ _ _ _SP _____ _ _ _ _ _ _ !___ I_ _

__. SP 122 3 1959 2.6 18.7 0.38 | | |

r53 3 15 6 4 sP ii

8 82 53i 1/ 11 _ sw sM 117.3 1879 5.0 31.1 0.44

__. ._._sM 12.4 1801 8.8 47.5 0.50 I

- - .- SMi 109.2 1749 10.5 52.0 0.54 I
___ __. SM 120.8 1935 9.2 62.9 0.39 ! I _

a 0 ,3 29 16 13 1 SM 121.2 1942 10.6 73.6 0.39 _

. . . SM 114.3 1831 12.7 72.2 0.47 • I !

SM 116.6 1868 14.1 85.8 0.45 _ • =]

___ __ __ SM 105.9 1697 19.9 91.3 0.59 _ ! _

100 98 /2 49 36 . SM 110.6 1772 11.9 61.4 0.52 i ____]

.. . . .. SM 107.7 1725 16.1 76.7 0.57 1 ! ]

100 97 76 46 32 . SM 109.8 1759 11.3 57.2 0.53
77 59 32 11 11 - SW SM 119.8 1919 9.2 61.1 0.41 • ! ! i

SM 120.1 1924 8.7 58.3 0.40 |__ __

. . . .. SM 116.7 1870 10.9 66.3 0.44

:88 82 A 26 17 SM

62 45 17 6 3 . p _! I

63 61 51 27 19 s1/ i_ "
66 62 35 8 2S .___- .___ ___ ! I67 35
85 80 70 40 16 -- SM 127.5 2043 9.5 7.71

45 34 22 14 10 - (P6* ___ _ _t__I___]

54 33 17 10 7 Sp SM II_]

23 17 14 11 9 __GP GM I
100 98 81 44 31 _____ SM __________ 126.8 2031 10,11 __

62 48 21 6 3 SP p

86 69 38 20 15 SM

64 34 8 3 2 sw __I

98 91 55 26 18 SM 118.3 1895 13.3

100 94 51 26 19 SM I__ _

I - - I - - -

DEPII
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COMPACTED

MAXIMUM 22- Z
c E v -_.cc-DENSITY u "

68 203- - 1

183 1895 13.3

- --- '

MX SIIN INE71A 1N-A

AT 1-0

AFV-Ot

_ _ '



N . 2 / HI ii

-PERCENT FINER BY WEIGHT

-" SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIEVE

_--_-_ BLORS, COBBLES GRAVEL SAND

. - FEET METERS 24" 12" 6" 3" 1 " 3/4"1 3/8" 4 10 40 100
P1 I U 1 1 .5 2.10 0.15 0.61 100 44 /0 11 27

b_ 2 4.0 50 1.22 1.52 100 96 77 26 12

1) 3 8.5 9.0 2.59 2.74

P1I 13 h 3 80 90 2.44 2.14 100 91 86 ii 48 22

P1 T 12 b 1 0.5 2.0 0.15 0.61 100 98 89 63 34
h 2 4.3 t)) 1.22 1.2 100 90 12 45 14 5
h 4 8.0 '0 2.44 274 100 98 93 86
5_ 5 12.0 133 3.6'3 396 100 93 8 68 22 8

P1 T 13 B I 0j 20 '115 0.61 100 96 78 58 43 28 19
H 3 90 IOU 2/4 305 100 72 34 19 11 5 3
_ .1 12 ) 13.) 3.656 3.96 100 98 8j 62 41 19 12

P1 T 14 R 1 0 b 20 ').15 0.61 1 100 99 94 54 30
B 2 2 3 3.9 0.61 0.91 100 96 86 6b 14 2
B 3 90 10.) 2.74 3.35 100 95 87 /1 58 4- 11 2

P1 1 15 R 1 05 2 ') 15 061 1309 82 67 5/ 43 28

P1 T 16 B I L5 2 0 )15 0.61 100 87 79 76 72 60 48
n 2 4, 9 .') 1.22 1.52 1 100 97 /7 56 4J 24 15
B 3 110 120 3.35 3.66 100 80 53 33 24 17

P1 I I/ B 1 35 Z'0 0.15 0.61 100 94 87 74 48 34

h 2 40 5.0 1.22 1.52 100 84 61 49 37 14 4
B 3 8.0 90 2.44 2.74 100 90 41 32 26 22 12 8

P1 T 18 B 1 05 2.0 0.15 -0.61 100 89 74 64 54 34 23

P1 T 19 B 1 05 2.0 0.15 0.61 100 96 91 73 64
) 2 10.0 11.0 3.05-3.35 100 /5 67 57 4) 27 19

PI P 1 h 1 0.5- 2.0 0.15 0.61 100 93 77 58 43 28 21

PIP 2 h) 1 0.5 2.0 0.15 0.61 100 93 7 52 40 30 20

PI-P 3 B 1 0.5 -2.0 0.15-0.61 100 97 93 88 58 28

P P 4 1 05-20 0.15 0.61100 97 91 8? 48 19

P1 P 5 B 1 0.5 2.0 0.15-.0.61 100 93 8

NOTES:

(a) Samplc types (c) USCS - Unified Sail Classification System

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

0 - Fugro Drive and results are included in this rmnp*t

B,b - Bulk

(b) NP - Not Plastic

24 MAH 81
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38 2 18 CL __ _ _

GP __ _ _ _ _ __ _

SP _____ ___

32 14 52 ____

_ _ GM _ _ _

GP-GM ___

GP ____ _ _

__ GP GM ____ _ _ ___

SM ____ _ _ __ _
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COMPACTED N

MAXIMUM -c-

DENSITY me ca 'M--=
c=3. L c0 L - 3 &J ( Il

x(hg/ma) 4 (ca--- &.V "3

.5 1914 13.5*

12.5 12283 6.0 2.74 _-

F I "
LL9. 914 I13.5 I

SUMMARY OF LABORATORY TEST RESULTS
PINE VAIA EY, UTAH

MX SITING INVESTIGATION TALf

OEPARTMENT OF THE AIR FORCE -m no 18-

IO I

____________ - TIU
AFV-O1

I-
I I



b 2 3.0 4.0 0.91 1 22

PI P- 12 h 1 0.5 -2.0 0.15--0.61

PI P 13 b 2 3.0 4.0 0.91 1.22

PI P 14 b 1 0.5 2.0 0.15-0.61

11 P 15 h 2 4.0 5.0 1.22 1.52

PI P 16 B I 0.5-2.0 0.15-9.61

1) -2 4.0 5.0 1.22 1.52

PI P 17 B 1 05 2.0 0.15 0.61

PI P 18 B -1 0.5 2.0 0.15 0.61

1) 2 4.0 5.0 1.22 1.52

PI P 19 B 1 0.5 2.0 0.15 -0.61

PI P 20 B 1 0.5 2.0 0.15-0.61
b 2 4.0 5.0 1.22 1.52

PbP 21 ) 1 0.5-2.0 0.15-0.61



Y WEIGHT i N-SITU COMPACTED C1

U S STANDARD SIEVE NO. ZE (mm) LIITS b) USCS DRY UNIT 0'.- MAXIMUM 2,.

SAND SILT OR CLAY (c) WEIGHT c DRY DENSITY ' .

--- 10 40 100 200 .005 .001 LL PLI PI (pcf) Ck./
3) i(pcf) (kg/

3
)

7 8! 48 25 18 s M i

79 29 14 1 sP

3 61 30 6 4 sP 126.5 2027 6.0

66 29 14 12 SP sm

67 43 18 13 SM
32 12 4 2 GW

60 40 22 15 SM 121.4 1945 13.0
53 12 2 1 sP

78 34 17 14 sM

86 33 11 8 SW SM

97 52 35 29 SM

15 17 3 2 SP

80 45 25 19 SM 123.1) 1970 10.6

77 29 10 7 SW SM__

37 25 16 13 Grvl 136.5 2187 6.5 2.66

75 67 55 4 7 SM

52 36 15 10 SP SM_

39 28 20 16 GM

- 100 96 9 , 28 20 8 3L 114.0 1826 16.5 2.68
98 64 33 22 SM

43 28 17 13 Gr,4

62 4 30 23 SM
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COMPACTED

DENSITY C. Z; c aa-"

(ku/u 3 ) C' C4 D ca C.3 caco 2- S

2027 6.0*

1945 13.0 _____ *

1970 10.6 __

1826 16.5 2.68 4c_

SUMMARY OF LABORATORY TEST RESULTS
PINE VALLEY, UTAH

MX SITING INVESTIGATION TAIL[

DEPARTMENT OF THE AIR FORCE -no 11-8-1
I 6 0OP A m

mAINA.M

AFV-0



FN TH 21,PI-rl

PERCENT FINER BY WEIGHT

SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIEVE
Ujl __ __ _
- - BLORS COBBLES GRAVEL SAND

________FEET METERS 24" 12" 6" 3" 1Y" 3/4" 3/8" 4 10 40 100

Pl CS 4 1) 1 0.5 2.,0 0. 1 061 100 91 92 8/ 16 42

P1 CS I h 1 0. 20 015 0.61 100 93 68 50 36 25 16

P1 CS 9 b 1 0.5 20 0.15 0.61, . _ . 100 99 64 31

P1 CS 12 ) 1 05 2.0 0.15 0.61 _100 63 27

PI CS 14 B 1 0.5 2.0 3.15 0.61 1 100 1 98 88 61

P1 CS -20 1 1 0.5 2.3 0.15 0.61 10' 99 9 4 I(2 33

PI CS 22 b 1 3.5 2.0 0.15 0.61 ! 100 95 83 48 34

P1 CS 26 1) 1 J5 2.: 0.15 9.61 I_ 103 99 96 83 1 44 26

P1 CS 28 b 1 0.5 20 0 15 0.61 _ 100 90 61 42 29 I1 9

Pl CS 31 ) 1 0.5 2.0 0.15 0.61 _100 95 90 74 ,3 23 14

P1 CS 33 1) 1 3.5 2.0 0.15 0.61 100 98 94 86 66 44

P1 CS 39 b 1 0.5 2.0 0.15 0.61 100 95 84 57 44

P1 CS 44 h 1 0.5 2.0 0.15 0.61 190 84 74 62 45 34

P1 CS 46 h 1 0.5 2.0 0.15 0.61 100 95 90 84 57 42

PI CS 47 h 1 0.5 2.0 0.15 -0.61 100 90 87 47 28

P1 CS 57 ) 1 0.5 2.0 0.15 0.61 100 96 89 67 35

P1 CS -65 ) 1 0.5 -2.0 0.15 0.61 _ 100 89 86 80 73 53 32

P1 CS 77 b) 1 0.5 2.0 0.15 0.61 100 99 93 5/ 33

PI CS 80 6 1 0.5 2.0 0,15 0.61 IOu 88 14 61 44 28

P1 CS 82 B 1 0.5 2.0 0.15-0.61 , _ 100 71 51 45 38 25 16

P1 CS 86 1) 1 05 2.0 0.15 0.61 _, " 130 94 8/ 65 34

NOTES:

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

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

B,b - Bulk

(b) NP - Not Plastic

24 MAH 81



SNT I N-SITU COMPACTEO
STANDARD SIEVE NO PARTICLE ATTERBERG D UNIT .I ml-. -l

SIZE (mm) LIMITS (b) USCS WE IT " --

SAND SILT OR CLAY W G(c) WIGHT , .. D - -c '.4T

10 40 100 200 .005 . L PL PI PC ) (kg/n 3  
(pC f , kg M3 ) C" 2 =

87 76 42 28 SM T_

36 25 16 11 _W _ GM --_=

99 64 31 21 SM _ -

100 68 27 15 ____- SM ,_ __

98 88 61 47 ___36 18 18 SC ___ __ __ 12/L6 2044 10.0 2.68 _

94 G2 33 24 . SM 125.7 1 201,1 9.5 .

83 48 34 31 _ sM I__

83 44 26 19 SM

29 17 9 6 GW GM

53 23 14 11 Sw SM

86 66 44 32 SM

'84 57 44 39 SM

62 45 34 29 SM

84 57 42 39 ___SM ___ _ ___ _ _ __

87 .:-- 28 23 ___ _ _SM____ ___ _______ _______

.89 67 35 22 1__ ___ SM ___________

73 53 32 23 __ _ _ NP SM_ _ _ _ ____ __ _ _ _

'93 57 33 26 __ _ _ _SM__ __ __ _ _ _ __ _ _ _ _

61 44 28 21 SM

38 25 16 12 __ _ _GW GM _ _ _ _ _ _ _ _ __ _ _ _ _ _

87 65 23 SM

SUMMAR

DEPAR11TW

• i .e it
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;TED cmC

v LLC~~ u = La Z
A* ~ C. -c L. UJ~ -" -

44 10.0 2.68

4 9.5

SLABORATORY TEST RESLTS

DEPARTMENT OF THEAI FOC MS

g7uOF 8

1 I)I,- ON A INLIw
AF-0



I-N TR 21-11-[

PERCENT FINER BY WEIGHT

SAMPLE INTERVAL .fANDARD SIEVE OPENING U S STANDARD SI

=- _ _.__-__ BLDRS_ COBBLES GRAVEL SAND
" = FEET METERS 24" 12" 6" 3" 1" 3/4" 3/8" 4 10 40

P1 F-I h 1 1 0 15 0.30 0.46 100 94 !oo3 86 81 52

rl F 2 B I 1.0 1.5 030 046 100 99
t ) 2 2.0 25 0.61 076 100 g0

FI F 3 b I 1.0 1.5 030 0.46 100

I ) 2 2.0 2.5 0.61 0.76 100 98

F F 4 B 1 1.0 1.5 0.30 046 190 69 31
1) 2 2.0 2.5 0.61 0.76 i190 9,5 89 8/ 84 71 3-

rl-F 5 B 1 1.0 15 0.30 0.46 _, 100 98 70

0 2 2.0 25 061 0.76 100 83

FIl-F-6 b 1 1.0- 1.5 0.30 0.46 100 J3 84 9 69

b 2 2.0 2 5 0.61 0.76 100 97 93 88 78 -

Fl-F 7 B 1 10 15 0.30 0.46 130 86 1
h 2 2.0 2 5 0.61 0,76 1010 91i

rl-F--8 b 1 1.0 1.5 0.30 0.46 100 97 95 93 72
2.0 2.5 0.61 0 76 190 99 84 4

rl- F 9 B- 1.0- 1.5 0.30 0.46 100 1 89 83 /6 56
1) 2 2.0 25 0.61 0.76 100 97 87 18 56

ri-F- 10 ) 1 10 1.5 "030 0.46 100 99 93 83 60

F1--F 11 B 1 1.0-1.5 0.30 0.46 1 100 95 91 85 66

P1 -F--12 8 1 1.0- 1.5 0.30 0.46 100 99 F
b- 2 2.0 2.5 0.61- 0.76 100 97 S55
b 3 ' 3.0-3.5 0.91 1.07•

PI--F-13 B 1 1.0 1.5 0.30 0.46 100 83 6/ 51 26

FI-F-14 B 1 1.0- 1.5 0.30 0.46 __100 98 90 66 52

PI-F-15 l 1 1.0 1.5 0.30 0.46 I- 10, 96 ', 56 43
b .2 2.0 2.5 0.61 0.76

b 3 3.0 3.5 0.91 1.07 ,100 95 88 62 49

- -- -

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 rno:t

B,b - Bulk

(b) NP - Not Plastic
24 MAR 81

/



100 83 18 112 sp SM

84 79 69 39 22 SM
93 88 78 47 22 SM

190 86 69 61 42 21 21 CL

100 91 72 53 11_NP M _L

95 93 72 39 28 SM

100 99 84 41 30 SM

83 /6 56 35 27 SM
87 78 56 33 24 SM

93 83 60 34 25 SM

91 85 66 40 30 SM

100 99 61 38 31 SM
100 97 55 34 29 SM

SM

6/ 51 26 12 8 SP-SM

98 90 66 52 46 42 26 16 SM

96 85 56 43 38 31 20 11 SC
SC 6 4 45 1 4

95 88 62 49 44 _ 35 21 14 Sc _
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PACTED CC

SITY W IAC. 3I-- - LU C. Lo

(kg/M 3 ) I-- c o

1706 19.4 "

2044 99

1994 9.)*

1842 15.3

2063 10.3*

2022 10.9

2043 9.8

2035 10 _-

1844 15.0

SUMMARY OF LABRATORY TEST RESULTS
PINE VALLEY, UITAH

MX SITING INVESTIGATION TABLIE

DEPARTMENT OF THE AIR FORCE -mo d.

__ONONATIONAL____ ATI
AFY-01

,.

2063 0.3.2
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FN.TR-27-PI-.T

MAXIMUM
BORING ISAMPLE SAMPLE INTERVAL SOIL NORMAL STRESS SHEAR STRENGTH

NO. NO. FEET METERS TYPE kaf kN/K 2  kof kN/m 2

PI-B-2 P-2 3.0-4.6 0.91 - 1.40 SM 0.3 14 0.51 24

0.5 24 0.56 27

0.6 29 0.64 31

PI-8-2 D-13 80.0 -80.7 24.38 - 24.60 SP-SM 8.0 383 7.69 368

10.0 479 10.50 503

PI-B-5 D-13 80.2 -80.9 24.44 - 24.66 SM 8.0 383 9.57 458

PI-8-6 D-3 6.7- 7.4 2.04 - 2.26 SW-SM 0.7 34 1.22 58

1.0 48 1.62 78

1.4 67 2.11 101

PI-B-7 D-12 70.1 - 70.6 21.37 - 21.52 SM 7.0 335 7.84 375

10.0 479 9.33 447

PI-B-8 D-9 50.2-50.9 15.30 - 15.51 SM 5.0 239 4.41 211

7.5 359 5.86 281

10.0 479 8.38 401

PI-3-10 D-7 20.7 -21.4 6.31 - 6.52 SW-SM 2.0 96 4.83 231

3.0 144 4.53 217

4.0 192 5.43 260

DIRECT SHEAR TEST RESULTS
PINE VALLEY, UTAH

MX SITING INVESTIGATION rAlLf

OEPARTMENT OF THE AIR FORCE - 90 13-8-2

6 ARi8ZU. NP!TIONAL. INA. 0
24 MAR 81 IUSAF-03
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F N-TR-7-P I-fl

ca

-z -~ CD to 0 0 CO d C
a N on M M n C14 CO 4' ;-o L. o

.3

mi

a- --"~, - N C= - 0 0 v r- Lo-CL. I- 4') v N N

4, U" - n "4 C

hi~~c 0 0N O C
-J w v Vl 'S N - L C-4 N

co LI

Uh 0 M 0co

v: -R 17 Lo - N

- % LC4O C % CO C % Q

0.4

-'. 'i l

0 NON O 0 0 0 060 6

c= 1 7 r7 CO

0. Ch. 0 0 0 0 0A. C

OETETO H I OC - NO1-3

24 ~ a MA Nl USA-
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FN-TR-27-PI-Ir I GRAVEL SAND ISILT OR CLAY

COARS S FINE jCOARSEI MEDIUM I FINE-I

STANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

'%" _ _ _ _ _ 3/'___040_010 0

too

go-

70

0.-2.0.5-06

50. 10. B. P-. 0.5 . .05-06 SM 0

A P(-T-7 0.5-2. 0.15-0.61 SM

D PI-T-12 0.5-2.0 0,...15-0. 1 . SM

GRAIN SIZE CURVES, CBR TESTS
PINE VALLEY, UTAH

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - 00
I OF62

_______________________ * NATIONAL, IN
24 MAR 81 USAF-10
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FN-TR-27-P I-I[

G ARAVEL SAND SILT OR CLAY
C GRS FINE A-SE - MEDIUM FINE__ _ __ _ __ _

PSTANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

100' Ik" 3/4* 3/8 4 10 20 40 80 100 20 .0__________

o-

70
5001. . 10 0501.o 0 05.0

GRAINSZ[NMLIEE

50 - .- 01-6

-0 - .1A 06

GRAIN SIZE CUREN CILRITETTS

COMPOSIT ACIVTY SAMPLEA INERANSI
SYMABOL SAMPLE
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FN-TIH-27-PI-Ua

f GRAVEL SAND F[SILT OR CLAY
COREI FINE MN- NEDI U M1 FN

STANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER
r 1%" 3/4' 3/8 4 10 20 40 00 100 200_________

10

0-

30-

20-

10

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .0il

GRAIN SIZE IN MILL IMETER

COMPOSITE ACTIVITY SAMPLE INTERVAL SOIL
SYMBOL SAMPLE

NUMBER NUMBER FEET METERS TYPE

I PI-P-10 0.5 -2.0 . 0.165-0.61 sm

- PI--16a 0.5-2.0 0.15-0.61 sm.

K PI-P-17 0.5-2.0 0. 15T-0.61 G M

- -.- 0 0.15-0.6 1 CL

L PI-P.20 C

GRAIN SIZE CURVES, CBIR TESTS

PINE VALLEY, UTAH

MX SITING INVESTIGATION FGR

DEPRRTMENT OF THE AIR FORCE - NO 11-8-1
I3 OF 6

24MR8 - Uf NATIONAL, INC
24 M R 81USAF- 0
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F N -. 27-P I-It

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

ME SIN F ITD CA

1 0 ~ 3/4* 3/8 4 10 20 40 50 100 200

20

70
5001. . 10 0501.a 0 os.0

-o -1-

-C.31T 03. 4

GRAIN SIZE IURES CBR TESTS

COMPOSITE~PIN VAIIY SML NTRAOLLEUA

SYBO SIIAMNPLEGTIN IGR

NUBR NUBR F E RMETEOS T YP FRE - o18

24 MAR812 0.-20 . --. -1o

N IC -4 05 20 01 -. 1 S
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F N-TR-27-Pg-il

GRVLSAND ISILT OR CLAY
CORE I FN ASr MEDIUM I FIR

TNADSEEOPENING US STANDARD SIEVE NUMBER HYRMEE
STIs I q IOET

r W~ 3/4" 3/86 4 10 20 40 50 100 200 ________

10

70
C0AP~ . to asa: .s 0 05.0

30 RTI--

GRAIN SIZE CURES MILRITESTS

COMPSITTEACTIVITYSAMPLETINTRVALGSOI

SYMBO5 SAMPL

__NUMBER NUMBER FEET____ MEER N TPEL U
a4A8 USAF-10-15 .3-046O
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FN.TR-27-PI-fl

P GRAVEL ISAND SL NCA

Ca FINL COASEI -E-I- W SIL ORN CLAI
~STANDCARD SI1EVE OPEN ING l US STANDARD SIEVE NUMBER lpHYDROMETER

10' 1'3/4' 3/S* 4 101 20 40 50 100 200

20-

40-

20'

50.0 10.0 5.0 1.0 0.5 0.1 .0d.0 .005 .001

GRAIN SIZE IN MILLIMETER

COMPOSITE ACTIVITY SAMPLE INTERVAL SOIL
SYMBOL SAMPLE

NUMBER NUMBER FEET METERS TYPE
1.0- 1.5 0.30-.46

- U PI-F.12 SM
1.0-1.5 0.30- 0.46

V - V P ljF- I SP-SM

W PI-F-14 1.-15 03-.6 SM

GRAIN SIZE CURVES. CBIR TESTS
PINE VALLEY, UTAH

VX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - EU 11-8-1I SOF 6

____ ____ ____ __no NATIONA LUN
24 MAR 81 USAP-lIO



FN-TR-27-PI-I 
4

-.- i

ca

wLI~ 
L L

gl Lo1 il
p  

I (

AM'COO C O " Go w /

Xz = , cl

00 " 0

C. --

e a. Nc 9c

' ' c o !2. -
c=

V.-- - - - -- -

n~cn

00
N. c'm

ID CALIOR I ERNDAI CR

CR

LCC

T TS-

CALIFORINA BNEAIGRATIO J

-- i-lll0 NATIONAL, IN.

24 MAR 8 USAF -081



FN-TR-27-PI-1T

La

- c

ut4 Lo Itaa in

ca~

I~a

tol- V €0 0 Ln 4

-Ln wCO CCN MD~

C4~

- o - - -

IiI

==n

Go 0m N
N 0-

_ cm DC C4

Ln Lo L

- - Nd cd

C.3 W c

I X

mi- N TONN IO

4a~a

PINE VALY.UA

24 MAR 81 UUJF -,01

Or--
'.

.. ... . Il[ i , r -- , ... . CAL.IFORNIA. BE RN RATIO. (CBR) ..



FN-TR-27-PI-f lh

- a 0) to

W 4 jz L-) C) m D Lo 0 (Z w La D 06
c a C 0) w co (m co 0 C r,

L&J

C.2 c

N, " r) CD r0 cOD
CO t',t UO -, ,N 0) CN CD 1

La

"-- N" -0) CO)

cms

- C-2 Lc) ~ DC

- 0a)I-- 0 o

0o CD C1"

coo

C",O

-A N

m N CU -

coo

C- *C

CID

-ca-

MXIING INVESIGAIONA. TAIL[

24 MAR 81 tU F -,08

- -i
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F N-TR-27-PI-1

M m9co CD 00) La N CD

aio

1..3C3 ca CO r. C)cc . .) w . oo ro

M m p

4AIORI BEAoN RATI CBR)

Lo Do co Ln vin L C4
-14 -- -o --- o

C.3

ci-

_ to

-" -- 8-

co

-m-

44 MR 8 UinF ,,O

I I , ID n - - II I I - I , .-

C.3 c '

I" I

-C*

CALFONI BERN0AI CR

fifa, NAIOAL IN id

24 ~ 1 MARJ 81 1-0
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F N-TR-27-PI-lT

;- ; m .t

p-0
- . W- - - -- " - -

wm

La (73 LD aqLi(N o iC

C.3

0 (D I" c 0 a

S44

- UU SITIN INTGTO AI

0500
- -AF -,0i i I i en i 6 .. (D, ._

-=

04 N

CD -

-J 4J

PINE VALE. TA

24MRS U&A -08
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FN-TR-27-PI-It[

C.~-~

u-aLA CD -q v- ci (i q NI
m- L - m -r- 04 0-

L&

C.3 - l 0l C, CD :
C66.

ma

amr.t 0 CD

C.2,

(N .
a. .N (N "-- R u q':

C3=- N CMD

Ica

=* =_

9 CL c

.3

C'3

C"IORI BERNGRTOaCR

TETREUT

INE' VALE. UTA

24MAR81V US) O



ADIM SITING INVESTIGATION GE OTECHNICAL EVALUATION. VERIFICATION S-ETC(Ul

UNCLASSIFIED FNTR-27-P-2 FO4OV8-COIN3.S4 Ehh~ Eh
E DA1289 UI NAINAh Nh L E E ECHCAF E EA/
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FN.TR-27-PI-H

100-

95-

go-

U.

Lu

Ir 90-

CL

CB

COMPOSIT

NUBR TYPE

o A SM
o SMI
A C SM

24 MAR 81 *D NATIONAL, INC.
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F N-TR-27-PI-1T

100-

-

zw
0 9

x0

74.

85'

I-

74.2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 20 40 60 80 100

CBR 1%1

COMPOSITE

SYMBOL SAMPLE SOIL
NUMBER TYPE

0 D SM
o E GM
A F SM

v G ML

CALIFORNIA BEARING RATIO (CBR) CURVES
PINE VALLEY, UTAH

MX SITING INVESTIGATION FIGURE

OEPARTMENT OF THE AIN FORCE - IMO 1]-82
2OF ?

_______4MAe1____u__IU NATIONAL, INC.
24 MAR 81



FN-TR-27-PI-1l

100-___ _

95--o

IL5

90

x

so-

Ci

020 40 6o 80 100

CBR (%)

SYMBOLICSAPLSE SOIL
NUMBER TP

o SM

CALIFORNIA BEARING RATIO (CBR) CURVES
PINE VALLEY, UTAH

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF Tt A1m FORCS - 1110MO 4-
30F 7

______________________ ORO NATIONAL, INC.
24 MAR 81



FN-TR-27-PI-K 15

100-

95-

I-
z

go

x

U.

80

75
0 040s 8 0

0 20 0 K 0 8010

SYBO SMPL SOI

NUMBERNI TYPEGRTO CR CRE
______________PINE_ VALLEY,___UTAH

24 MA SM
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FN-TR-27-PI-I[

100-

9I-

ca

0

9

x

U.

LU.

80

C.B)

0 20 ML

O NI S ITNCNETGAINFGR

H%=X STNA ETGTIONAL INU

24 MAR 81
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FN-TR-27PI

TU_

95.

Lu

Ucc 90

U

x

U.

aL

LuC

0 20 40 6o 80 100

C8R N

COPSITESYMBOL SAMPLE SOIL

NUMBER TYPE

o R CL
o S SM
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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 Ta-

ble 11-9-1 follow.

A. Designations - Field CBR tests are identified as follows:

PI - F-i
PI - abbreviation for the valley (e.g., PI-Pine)
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 I-5-I

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 ASTM D 1556-64, "Test

for Density of Soil in Place by the Sand-Cone Method."

- NATIONAL. $13.
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H. Moisture Content - These are from results of laboratory

tests performed in accordance with ASTM D 2216-71, "Labora-

tory 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,

pages 2-86 to 2-96.

fiGM NATIOAL.
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GROUND SURFICIAL GRAIN SIZE IN SITU MOISTURE PERCENT OF AV
ACTIVITY SURFACE DEPTH DISTRIBUTION DRY UNIT
NUMBER ELEVATION GEOLOGIC USCS AND PLASTICITY WEIGHT CONTENT MAXIMNU FIE

NUMBER__ELEVATIONrDRY
FEET METERS UNIT FEET METERS GR SA Fl LLJPI (pcf) (kg M3) () DENSITY (

PI-F- . 5760 1756 ASi 1.0 0.30 SM 14169 17 92.2 1477 7.7 72

P1-F-2 5185 1580 A5y 1.0 0.30 ML 0 10 90 35 9 70.4 1128 16.7 66

2.0 0.61 ML 0 36 64 72.6 1163 17.1 63

PI-F-3 5230 1594 A5i,/A1 1.0 0.30 CL-ML 0 7 93128 7 69.3 1110 19.4 611 2.0 0.61 CL-ML 0 13 87127 6 69.5 1113 17.1 61

PI-F-4 5350 1631 A3/A5y 1.0 0.30 SM. 0 77 23 100.3 1607 6.9 79

I_2.0 0.61 SM 13 61 26 92.0 1474 8.6 72

P,-F-5 5230 1594 A3 1.0 0.30 SM 0 8119 99.2 1589 6.0 80

2.0 0.61 SP-SM 0 88 12 94.9 1520 6.4 76

PI-F-6 5200 1585 A5 1.0 0.30 SM 16 62 22 92.4 1480 4.4 73

2.0 0.61 SM 7 71 22 98.3 1575 6.1 77

PI-F-7 5170 1576 A40 1.0 0.30 CL 0 39 61 42 21 84.6 1355 22.9 74

2.0 0.61 ML 0 47 53 NP 91.2 1461 15.4 79

Pl-F-8 5275 1603 AMy 1.0 0.30 SM 5 67 28 __ 87.9 1408 7.5 6q
2.0 0.61 SM 0 70 301 96.1 1540 6.5 76

PI-F-9 5550 1692 A5i 1.0 0.30 SM 17156 271 97.4 1560 7.1 76
SM 13163 24 1 102.8 1647 8.2 80

I PI-F-10 5330 1625 ASi 1.0 0.30 SM 7 68 25 100.6 1612 11.0 84

PI-F-11 5445 1660 AS4 1.0 0.30 SM 9 61 30 92.5 1482 8.9 73

PI-F-12 6320 1 1926 ASi 1.0 0.30 SM 0 69 31 95.2 1525 9.4 75

2.0 0.61. SM 0 71 29 99.6 1596 8.4 78

3.0 0.91 SM 98.6 1580 9.5 77

- j PI-F-13 5820 1774 A5i 1.0 0.30 SP-SM 33 59 8 85.7 1373 1.2 68

PI-F-14 6620 2013 ASi 1.0 0.30 SM 2 52 46 42 16 86.1 1379 15.0 75

II

24 MAR 81
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AVERAGE

VlV I FIELD CBR REMARKS
I y
SITY (%)
72 3 Maximum dry density from (PI-T-3)

,as 8

63 6 Maximum dry density from (PI-F-7), stage I cioliche, slightly cemented

61 12 Maximum dry densit.y from (PI-P-20)

61 13

79 4

.72 14 Maximum dry density from (PI-T-3), soil consistency loose

so 7

76 3 Soil consistency loose

.73 3 Maximum dry density from (PI-T-3), soil consistency very loose

77 3

74 10

79 11 Inconsistent soils ranging from sandy silt to sand

09 5 Maximum dry density from (PI-T-5), soil consistency loose

76 7

76 3

80 5 Large gravel in ficId density hole

84 8 Maximum dry density from (PI-T-12)

[73 6

759 6

78 5
77 10 Moisture content from Speedy Moisture Meter Method

68 11

F75 6

FIELD CBR TEST RESULTS
PINE VALLEY. UTAH

MX SITING INVESTIGATION TABLE

DEPARTMENT OF THE AIR FORCE SMO 11-9-1
10F2

- hU NATIONAL, INC.
AFV-22
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GROUND SURFICIAL GRAIN SIZE IN SITU MOISTURE ESTIMATED

ACTIVITY SURFACE DEPTH DISTRIBUTION DRY UNIT

NUMBER ELEVATION GEOLOGIC USCS AND PLASTICITY WEIGHT CONTENT MAXIMUM FlUNIT DRY

FEET METERS UNIT FEET METERS GRSA FILLoP (pcf) (kg m3) (D) DENSITY

P F 15 6 0 19 1 A 5S 1.0 0.30 SC 4 5 8 38 131 11 _ 1_ 8 14 1_.78
2.0 0.61 SC 866 1381 I.') 15

3.0 0.91 Sc 5 51 44 35'14 :5.2 1525 10.1 83

24 MAH 81
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RCENT OF AVERAGE

X MUE
XIMUM FIELD COR REMARKS
DRY

DENSITY )
80 1 Maximum dry denmity tror (P1-F .14)

75 5 Moistture cutitent trom.5peedy Morture Metvr Method

83 3
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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 drawing 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
1 - number of the test

F. Surface Elevation - Indicated elevations on the drawings are

estimated from topographic maps of the study area and are

accurate within one-half the contour interval.

G. Surficial Geologic Unit - Indicates the surficial geologic

unit in which the test was located.

TiWGKO MATIUL. INC.



FN-TR-27-PI-IIJ 161

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, test pit, or surficial

soil sample at each CPT location is given.

SI
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