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FOREWORD

This volume of geotechnical data was compiled for the Department
of the Air Force, Ballistic Missile Office (BMO), in compliance
with Contract No. F04704-80-C-0006, CDRL Item 004A6. It con-
tains the field data and laboratory test results from the
Verification investigation of Delamar Valley. A synthesis of
these data are available in Volume I (FN-TR-27-DM-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 EXPLANATION OF ACTIVITY MAP AND
GEOLOGIC STATION DATA

Locations of all field activities are shown in Drawing II-1-1,

Activity Location Map (in pocket). The geodetic and Universal

Transverse Mercator (UTM) coordinates of all activities are

listed in Table II-1-1.

Geologic stations were established at selected locations

throughout the valley at which detailed descriptions of surfi-

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

on surficial basin-fill units at the geologic stations are

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

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

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

scriptions were made, only geologic unit designations are

listed. A general explanation of all geologic unit symbols used

in Verification studies is included at the end of this section.

Column Heading
Table 11-1-2 Explanation

Station Number Geologic stations are numbered sequentially.
(e.g., NDMG001; N- Nevada-Utah Study Area;
DM= Valley abbreviation [Delamar]; 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)

"FMM uATgInuL. a...
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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) Non-stratified, 2) Stratified, tabular,
3) Stratified, other (lensed, cross bedded,
discontinuous beds)

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

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

jilR 5. NATINIL. INC.
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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
floodplain deposits.

A2 Older Fluvial Deposits - Older incised stream channel and
floodplain 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 (A5i), and older (A5o) alluvial
fans are differentiated by surface soil development,
terrain conditions, and present depositional/erosional
environment.

'ii U NATIONAL, ING.
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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, andes ite).

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

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

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

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

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

"UGM Ua'sre aL.
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53 Argillaceous Rocks - Composed of clay and silt-sized
particles (e.g., siltstone, shale, claystone).

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

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

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

"UGM MAVVAL, INS,
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DELAMAR VALLEY ACTIVITY LOCATIONS

ACT GEODETIC COORD. UTM COORD.
ID. LAT. LONG. ZONE 11

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

BORING SITES

DM- B01 37 30.03 114 54.03 4152.26 685.59
DM- B02 37 32.19 114 49.42 4156.41 692.30
DM- B03 37 20.02 114 55.58 4133.70 683.71
DM- B04 37 23.67 114 50.16 4140.63 691.56
DM- B05 37 27.03 114 53.95 4146.72 685.83
DM-WRT1 37 26.63 114 52.08 4146.05 688.61

CPT SITES

DM- C01 37 20.36 114 50.67 4134.49 690.96
DM- C02 37 20.91 114 49.82 4135.54 692.18
DM- C03 37 21.12 114 48.59 4135.97 693.99
DM- C04 37-23.67 114 50.16 4140.63 691.56
DM- C05 37 23.21 114 49.23 4139.81 692.96
DM- C06 37 22.50 114 48.55 4138.52 693.99
DM- C07 37 22.24 114 47.63 4138.07 695.36
DM- C0 37 35.40 114 53.34 4162.21 686.38
DM- C09 37 34.57 114 52.55 4160.70 687.58
DM- CIO 37 33.84 114 51.90 4159.37 688.57
DM- Cli 37 33.15 114 51.04 415e.13 689.86
DM- C12 37 32.66 114 50.26 4157.25 691.03
DM- C13 37 32.19 114 49.42 4156.41 692.30
DM- C14 37 31.54 114 48.44 4155.25 693.77
DM- C15 37 31.00 114 48.04 4154.25 694.38
DM- C16 37 29.22 114 47.58 4150.98 695.12
DM- C17 37 29.15 114 48.35 4150.83 693.99
DM- CIS 37 29.60 114 50.00 4151.59 691.54
DM- C19 37 29.66 114 51.23 4151.66 689.73
DM- C20 37 29.83.114 52.40 4151.95 688.00
DM- C21 37 30.03 114 54.03 4152.26 685.59
DM- C22 37 30.18 114 55.10 4152.51 684.00
DM- C23 37 26.66 114 52.16 4146.09 688.49
DM- C24 37 26.83 114 52.95 4146.39 687.32
DM- C25 37 27.03 114 53.95 4146.72 685.83
DM- C26 37 27.32 114 55.46 4147.21 683.59
DM- C27 37 23.83 114 57.19 4140.70 681.19
DM- C28 37 24.21 114 55.67 4141.45 683.41
DM- C29 37 24.00 114 54.48 4141.09 685.17
DM- C30 37 23.96 114 53.50 4141.05 686.63
DM- C31 37 21.02 114 57.75 4135.49 680.47

'GEODETIC AND UTM COORDINATES
OF ACTIVITY LOCATIONS

DELAMAR VALLEY. NEVADA.
_ _ _ _ _ _ _ _ _ _Im OP

u SITINGI rV6STMATIOft TASLE

6PARTI[NT OF TW AIR PORCS - 6111O 1"I1OFS
Man NATIONMAL IWO.
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DELAMAR VALLEY ACTIVITY LOCATIONS

ACT GEODETIC COORD. UTM COORD.
ID. LAT. LONG. ZONE 11

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

DM- C32 37 20.41 114 56.95 4134.37 681.68
DIM- C33 37 20.02 114 55.58 4133.70 683.71
DI- C34 37 19.84 114 54.54 4133.39 685.26
DM- C35 37 19.71 114 53.52 4133.20 686.76
DM- C36 37 19.61 114 52.60 4133.04 688.13
DM- C37 37 19.60 114 51.21 4133.08 690.18

GEOLOGIC STATIONS

DM-GSO1 37 21.66 114 54. 57 4136.77 685.14
DM-GS02 37 17.78 114 49.47 4129.77 692.84
DM-GS03 37 19.12 114 52.56 4132.14 688.21
DM-GS04 37 17.69 114 56. 51 4129.35 682.43
DM-GS05 37 21.36 114 58.10 4136.10 679.94
DM-GS06 37 22.42 115 1. 17 4137.96 675.36
DM-GS07 37 22.90 115 3.13 4138.80 672.46
DM-GS08 37 20.66 115 2.71 4134.67 673.16
DM-GS09 37 28.36 114 54.30 4149.17 685.26
DP-GS10 37 24.66 114 56.79 4142.25 691.74
DM-GS11 37 24.34 114 53.21 4141.76 687.04
DM-OS12 37 27.48 114 51.70 4147.62 689.13
DMI-GS13 37 26.93 114 48.67 4146.71 693.62
Df-014 37 26.41 114 48.23 4145.76 694.29
DM-GS15 37 22.81 114 50.26 4139.04 691.45
DM-QS16 37 21.54 114 50.07 4136.69 691.78
DM-GS17 37 21.69 114 47.66 4137.06 695.34
DP-S18 37 31.67 114 48.98 4155.47 692.96
DM-GS19 37 29.82 114 48.21 4152.06 694.17
DI-G20 37 27.58 114 47.69 4147.94 695.03
DM-GS21 37 30.34 114 50.36 4152.97 690.98
DM-GS22 37 32.13 114 52.71 4156.19 687.44
DM-QS23 37 33.50 114 51.60 4158.76 689.03
DI-G824 37 35.54 114 53. 53 4162.47 686.10
DMI-GS25 37 34.55 114 52.61 4160.66 687.49
DM1-026 37 33.64 114 46.97 4159.18 695.83
DM-GS27 37 37.05 114 47.17 4165.49 695.39
DM-GS28 37 35.59 114 47.75 4162.75 694.60
DM-QS29 37 36.57 114 48.07 4164.55 694.08
DM-GS30 37 36.10 114 47.70 4163.70 694.66
DM-0831 37 31.75 114 47.94 4155.65 694.49
DM-GS32 37 31.49 114 47.94 4155.17 694. 50
DM-QS33 37 29.42 114 47.24 4151.36 695.62

GEODETIC AND UTM COORDINATES
OF ACTIVITY LOCATIONS

DELAMAR VALLEY, NEVADA

MN SITING INVCSTISATION TAIL!

PARMEN OF ?"I AIR FORCS - 8000 2 OF W

=N NE ATIONAL, INC.
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DELAMAR VALLEY ACTIVITY LOCATIONS

ACT GEODETIC COORD. UTM COORD.
ID. LAT. LONG. ZONE 11

DEG MIN DEG MIN N(K1) E(KM)

M1--GS34 37 28.57 114 47.48 4149.79 695.30
)M-GS35 37 26.85 114 48.17 4146.58 694.36
DM-GS36 37 23.01 114 47.49 4139.53 695.53
DM-0S37 37 22.G2 114 47.26 4137.67 695.91
D--038 37 36.15 114 47.49 4163.80 694.96
DM-GS39 37 33.14 114 47.67 4158.22 694.83
DM--G40 37 30.89 114 48.99 4154.02 692.98
DM-GS41 37 30.38 114 49.05 4153.08 692.91
D11-0942 37 28.99 114 49.88 4150.47 691.75
0M-0843 37 28.29 114 49.06 4149.21 692.99
0-G944 37 31.77 114 49.61 4155.63 692.02
DIM-GS45 37 32.29 114 50.59 4156.56 690.56
DM-S46 37 36.52 114 50.55 4164.39 690.43
0M-0947 37 34.82 114 49.96 4161.25 691.38
DM-0948 37 34.09 114 49.16 4159.93 692.59
DM-S49 37 31.18 114 51.81 4154.46 688.82
DM-GS50 37 27.69 114 49.59 4148.08 692.23
DM-S51 37 26.66 114 48.24 4146.22 694.27
D11-0952 37 24.59 114 48.69 4142.39 693.69
D0-GS53 37 21.01 114 48.98 4135.75 693.42
DM-S54 37 23.98 114 50.11 4141.20 691.62
D/M-S55 37 27.05 114 54. 18 4146. 74 685.48
D-0856 37 24.09 114 52.23 4141.33 688.48
D-GS57 37 22.55 114 54.07 4138.44 685.83
DM--GS58 37 20.25 114 52.03 4134.24 688.95
D1M-0959 37 22.19 114 51. 59 4137.85 689. 52
DM-GS60 37 19.12 114 53.73 4132.10 686.48
DM.-0861 37 35.64 114 53.60 4162.65 685.99
DM-G62 37 33.79 114 53.02 4159.25 686.92
DM-G63 37 30.09 114 55.45 4152.33 683.49
DM-0964 37 27.47 114 56.23 4147.46 682.46
D0-0865 37 27.25 114 55.16 4147.09 684.04
DM1-G66 37 26.25 114 56.13 4145.21 682.64
DM-GS67 37 25.18 114 57.48 4143.19 680.70
DM-S8 37 24.12 114 56.41 4141.26 682.32
0-869 37 23.42 114 55.22 4140.00 684.10
0M-0970 37 20.13 114 56.49 4133.88 682.36
01-0971 37 20.31 114 55.54 4134.24 683.77
0-GS72 37 19.86 114 57.12 4133.36 681.44
DM-073 37 18.03 114 57.81 4129.94 680.50
D11-0974 37 16.45 114 57.01 4127.04 681.74
D0-0875 37 18.64 114 55.43 4131.16 683.99

GEODETIC AND UTM COORDINATES
OF ACTIVITY LOCATIONS

DELAMAR VALLEY, NEVADA

UK 5IftI INVUST ITON TA

ogpARm'W?' OP Th Ug' FOACt - am I 30Fo
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DELAIAR VALLEY ACTIVITY LOCATIONS

ACT GEODETIC COORD. UTM COORD.
ID. LAT. LONG. ZONE 11

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

DM-S76 37 19.54 114 55.51 4132.82 683.83
DM-0S77 37 25.46 114 55.75 4143.76 683.24
DM-G978 37 29.94 114 52.81 4152.14 687.39
DM-G979 37 32. 44 114 53. 57 4156.73 686.17

REFRACTION LINES

DM- S01 37 22.24 114 47.63 4138.07 695.36
DM,- S02 37 29.83 114 52.40 4151.95 688.00
DM- 903 37 30.18 114 55.10 4152.51 684.00
DM- 904 37 29.22 114 47.58 4150.98 695.12
DM- 905 37 31.00 114 48.04 4154.25 694.38
DM- S06 37 24.21 114 55.67 4141.45 683.41
DM- S07 37 33.15 114 51.04 4158.13 689.96
DM- S09 37 23.83 114 57.19 4140.70 681.19
DM- S09 37 21.02 114 57.75 4135.49 680.47
DM- S10 37 20.41 114 56.95 4134.37 681.68
DM- Sll 37 27.32 114 55.46 4147.21 683.59
DM- S12 37 35.40 114 53.34 4162.21 686.38
DM- S13 37 21.12 114 49. 59 4135.97 693.99

RESISTIVITY LINES

DM- ROt 37 22.24 114 47.63 4138.07 695.36
DM- R02 37 29.83 114 52.40 4151.95 688.00
DM- R03 37 30.18 114 55.10 4152.51 684.00
DM- R04 37 29.22 114 47.58 4150.98 695.12
DM- R05 37 31.00 114 48.04 4154.25 694.38
DM- R06 37 24.21 114 55.67 4141.45 683.41
DM- R07 37 33.15 114 51.04 4158.13 689.86
DM- ROB 37 23.83 114 57.19 4140.70 681.19
DM-- R09 37 21.02 114 57.75 4135.49 680.47
DM- RIO 37 20.41 114 56.95 4134.37 681.68
DM- R12 37 35.40 114 53.34 4162.21 686.38
DM- R13 37 21.12 114 49.59 4135.97 893.99

SURFICIAL SOIL SAMPLES

DM-CS01 37 20.36 114 50.67 4134.49 690.96
DM-CS05 37 23.21 114 49.23 4139.81 692.96
DM-CS09 37 34.57 114 52.55 4160.70 687.58
DM--Cll 37 33.15 114 51.04 4158.13 689.86

GEODETIC AND UTM COORDINATES
OF ACTIVITY LOCATIONS

DELAMAR VALLEY, NEVADA

M TIme VoasVIGATION TA@LE

D61PAR UNT OP TH AIR PONCa - 1 41"P6
40FASROa MATI N tInO.

,UNARM' " :: ..... an1i -
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DELAAR VALLEY ACTIVITY LOCATIONS

ACT GEODETIC COORD. UTM COORD.
ID. LAT. LONG. ZONE 11

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

DM--CS14 37 31.54 114 48.44 4155.25 693.77
DI-CS18 37 29.60 114 50.00 4151.59 691.54
DM-CS20 37 29.83 114 52.40 4151.95 688.00
DM-CS24 37 26.83 114 52.95 4146.39 687.32
DM-CS27 37 23.83 114 57.19 4140.70 681.19
DM-CS29 37 24.00 114 54.48 4141.09 685.17
DM-CS32 37 20.41 114 56.95 4134.37 681.68
DM-CS34 37 19.84 114 54.54 4133.39 685.26
DM--CS36 37 19.61 114 52.60 4133.04 688.13

TEST PITS

DP- P01 37 19.71 114 53.52 4133.20 686.76
DM- P02 37 19.60 114 51.21 4133.08 690.18
DM- P03 37 20.91 114 49.82 4135.54 692.18
DM- P04 37 22.50 114 48.55 4138.52 693.99
DP- P05 37 35.40 114 53.34 4162.21 686.38
DM- P06 37 32.66 114 50.26 4157.25 691.03
DP- P07 37 32.19 114 49.42 4156.41 692.30
DP- P0 37 29.22 114 47. 58 4150. 96 695.12
DM- P09 37 29.66 114 51.23 4151.66 699.73
DP- P10 37 30.18 114 55.10 4152.51 684.00
DP- Pll 37 27.32 114 55.46 4147.21 683.59
DM- P12 37 26.66 114 52.16 4146.09 688.49
DP- P13 37 23.96 114 53.50 4141.05 686.63
DM- P14 37 21.02 114 57.75 4135.49 680.47

TRENCH SITES

DP- TO 37 33.84 114 51.90 4159.37 688.57
DP- T02 37 31.00 114 48.04 4154.25 694.38
DP- T03 37 29.15 114 48.35 4150.83 693.99
DP- T04 37 30.03 114 54.03 4152.26 685.59
DP- TO5 37 27.03 114 53.95 4146.72 685.83
DI- T06 37 24.21 114 55.67 4141.45 683.41
DP- T07 37 20.02 114 55.58 4133.70 683.71
DP- TOB 37 21.12 114 48.59 4135.97 693.99
DP- T09 37 22.24 114 47.63 4138.07 695.36
DP- TIO 37 23.67 114 50.16 4140.63 691.56

GEODETIC AND UTM COORDINATES
OF ACTIVITY LOCATIONS

DELAMAR VALLEY, NEVADA
I ,x T:NeOVtMTO0' 1TABLE

MX WING INVRSTIATIO"TUL

DaPARTME WI OF INS AIR Ponca - s sop2SoAN

24 MA 81 V nam NAFrmONAL, 1NO,
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DELAMIAR VALLEY ACTIVITY LOCATIONS

ACT GEODETIC COORD. UTM COORD.
ID. LAT. LONG. ZONE 11

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

WATER WELL SITES

DM- W01 37 34.67 114 52.71 4160.89 687.35
DM- W02 37 34.79 114 52.07 4161.14 688.28
DI- W03 37 21.02 114 45.69 4135.88 698.27
DI- W04 37 19.39 114 51.55 4132.66 689.69

GEODETIC AND UTM COOROINATES
OF ACTIVITY LOCATIONS

DELAMAR VALLEY, NEVADA

WN SITING INVS1SATI@U TANL!

DOP TINWT OF TNt ASS POCa - 6i0 n 111I SOPS
"____O NATIONAL. INC.
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I SO L. DESCR IPT I ON I TERRA I N 3
-..------------------- .- ...-..------.-.---... . . . .... . . .... ........... . . ... . . . . . . . . . .. . ..... . .. . .-

STATION a GEm. I G]RAIN SIZE UlSCS MUMELL 5OURCE PHYSICAL PROPERTIES *AI#NAGE(FT) SLOE aSAMPLE
MBERI IMIT I 99 XC X0 XS 99 CLOnR R. TYPES 6 7 8 9 10 11 12 13 14 15 3 DEPTH UIDTH (X> I

NDMOW) 6A F1 0 0 0 0 100 ML 7.5YR4/4 1 2 8 11 1 1 0.0 0.0 0 30
NOM3002 * YS 1•8 0 0 30 62 8 SP-SN 5.0YR3/4 12 3 3 1 2 1 1 2 1 1 1 3.3 3.3 4 3 0
N* 3O03 ASS 50 0 0 5 60 35 SC 7.5YR5/8 12 3 3 2 2 1 2 47 2 3 3 3.3 13.1 2 0
NDO3O04 AYS 25 0 0 2 68 30 SM 7.5YR5/6 12 3 3 1 3 1 1 2 2 1 0.0 0.0 0 1 0
N43008 ASYS 30 0 0 5 85 10 SP-SN 7.5YR4/4 14 2 3 1 2 1 1 4 2 1 0.0 0.0 4 a 0
NOM13006 312 2 . 30
NO3O007 3 A5YS 1 15 0 0 0 95 15 SN 10.OYR4/6 3 3 1 3 1 1 2 1 1 1.6 16.4 2 3 0
M300O v12 1 1 0

N30009 IA51S 15 0 0 1 87 12 SP-S 7.5YR4/4 12 2 3 1 3 1 2 39 2 2 31 0.7 16.4 2 3 0
NQOIO a351S : 75 0 0 15 65 20 SN 1O.OYR6/6 12 2 3 1 2 1 3 27 2 2 4 34.1 6.6 2 3 1
N43O3011 I Al F 1 17 0 0 0 40 60 ML 7.5YR3/4 3 1 7 1 1 1 •1 0.0 . 0 3 0
NO012 ASYS 90 0 0 -5 63 12 SP-SN IO.OYR4/6 12 3 3 1 3 3 2 42 2 2 2 0.7 6.6 2 3 0
NDHO13 ASOO 90 0 0 60 -9 12 OP-GO 12 S2 M 3 3 1 3 3 2 31 3 1 43 16.4 65.6 4 0
NDM0014 A5IS 110 0 0 4 94 12 SP-SN 10.OYR6/4 12 M 12 3 3 1 3 1 2 32 3 2 4 3 2.6 23.0 3 S 0
N1015 IA5 140 0 0 30 40 30 SC 7.5YR3/4 12 3 3 2 2 1 2 35 3 2 3 3.3 9.8 4 30
ND3016 I A5IS 110 0 0 30 59 12 SP-SN 10.0YR6/8 12 I1 S2 2 3 1 2 1 2 45 3 2 3 3 3.3 9.8 3 a 0
N33017 A5103 35 0 0 55 25 20 G 12 2 3 1 3 1 2 35 3 2 3 982 13.19 0
NDM8018 3A5YS 90 0 0 40 50 10 SP-SN1 O.OYR4/4 12 S2 2 3 1 3 1 1 2 2 2 3.3 9.8 6 0
NMO0093 A5101 •10 0 0 50 20 30 ON 12 M 2 3 2 3 3 2 37 3 2 2 6.6 9.9 5 0
N33020 M61 •5 02050 20 30 'C 9 12 2 3 3 3 1 1 2 -3 23 9.8 13.1 8 1 0
N3GW002 A5YS 60 0 0 10 89 5 SP-SN 7.5YR3/4 12 3 3 1 3 1 1 2 1 1 1.0 3.3 2 30
N30022 365Y 52 0 0 3 89 9 SP-SM 10.OYR5/4 12 2 3 1 2 1 1 2 1 1 0.7 23.0 2 - 1
NDHO023 35YS 30 0 0 1 91 9 SP-SN 7.5YR3/4 12 3 3 1 3 1 1 2 1 1 0.3 3.3 2 3 I
N343024 3 MSIS 60 0 0 2 93 5 S-SN 10.0YR4/4 12 2 3 1 2 1 3 1 3 2 3 0
N90 5 Y 3 ASTS 35 0 0 0 95 5 SP-SN 7.5YR4/4 3 3 1 2 1 1 2 1 2 1 0.0 0.0 1 3 0
N33026 A51S 80 0 0 3 92 S SP-SN 7.5YR4/6 12 2 3 1 3 1 2 41 2 3 2 3.3 13.1 6 3 1
NOW3027 A51S 75 0 0 15 70 15 S/ 1O.OYR4/452 2 3 2 2 3 2 47 2 2 2 3.3 13.1 6 0
ND4302 3 A515 60 0 0 2 93 5 SP-SM 7.SYR 4 12 S2 3 3 1 2 1 2 29 2 2 23 3.3 9.8 2 1
N0N9029 A51 S 10 0 j 0 90 20 S 7.YR4/4 12 14 2 3 3 2 1 3 24 2 2 4 1.6 65.6 4 1
NDMO030 a A5IS 2.5 C 0 5 70 25 8 SN 10.0YR4/4 2 1 3 2 1 3 23 2 1 4 3.3 32.S 4 1
1NM3031 A5YS 3130 0 5 40 55 5 SP-SI •O.OYR3/3 S2 I4 1 1 1 2 3 1 2 1 2 1.6 3.3 8 0
NDM3032 I2 1
343033 1 • 1
N3439034 I AS : 115 0 10 23 55 20 a SN 10.0YR4/4 SX 12 S2 14 2 1 2 2 1 4 27 2 1 4 - 9.8 32.8 6 1 1
* 4IGOW A50S 1 130 0 0 40 57 3 SP 10.OY44 12 51 2 1 3 1 1 2 2 1 2 2 12.0 150.0 4 3 0
N*tM036 A51S 140 0 10 25 65 10 SP-SN 10.0YR4/4 14 S2 2 1 3 3 1 3 10 2 1 4 6.6 32.8 6 a 0
340G037 '12 3 1

A S 105 0 0 20 76 4 59 10.063/3 14 S2 •
NDO039 AIS 70 0 010 90 10 SP-SN 1.0YR4/3 1451 2 3 1 4 1 2 21 3 2 43 3.3 23.0 4 . 0
NDNGO40 I A51S a 140 0 10 15 65 20 S SN 10.0YR4/4 14 13 2 1 2 3 .1 2 22 2 2 3 s 3.3 32.9 4 1
ND041 ASYS 130 0 20 30 63 7 SP-SN 10.0YR4/3 14 S2 13 2 1 1 3 1 3 42 2 1 2 3 3.3 32.9 5 v 0
ND9342 3AYS 90 0 0 5 85 10 SP-SM 1O.OYR3/4 143 2 1 1 3 1 1 3 1 23 1,6 13.1 3 0
ND00043 51S 220 0 5 15 60 2. 9 SN 10,0YR4/3 51 13 14 S2 2 1 1 4 1 3 17 3 1 3 6.6 23.0 5 1
NDQM044 A515 70 0 0 8 18 4 SP 10.OYR4/3 13 14 2 1 2 3 1 3 42 3 1 3 3.3 16.4 4 3 0
NDNO045 314 .
NDMOO46BA5YS 15 0 0 2 73 25 SN 10.0YR4/4 2 1 2 2 1 2 30 3 1 2 0.3 3.3 2 1
N34M0047 3 MIS v 105 0 0 3 92 5 SP-SM 10.OYR4/4 14 2 1 2 3 1 3 38 3 1 4 1.6 3.3 2 0
Nl)1308sA5S 3 150 0 0 10 80 10 I SR-SN 10.OYR4/4 14 12 2 1 2 3 1 3 29 3 1 4 3 1.6 3.3 2 1
NDH049 IMYS 70 0 0 30 65 5 SP-SH O.OYR3/6 13 S2 14 2 1 1 3 3 1 2 1 23 1,0 3.3 2 1
NDG050IA51S 140 0 5 15 65 20 S 10 .OYR4/4 5• 13 14 2 1 2 2 1 3 42 2 1 4 4.9 23.0 2 1
NO 8051 A1 G 110 0 10 60 40 0 GP 51 13 14 23 1 2 3 2 2 11 3.3 16.44 30
N3300623A5I 100 0 20 45 40 15 ON 62113 2 1 2 3 3 2 32 3 1 33 49 16.4 5 0
NDHOO53 A153 85 0 0 10 78 12 SP-S 10.0YR4/6 I4 I2 52 2 1 1 3 1 2 30 ; 1 4 1.6 9.8 8 0
NDM0054 ASYS 20 0 0 1 74 25 SN 10.0YR4/4 2 1 1 4 1 3 7 3 1 1 1.6 6.6 1 1
NDO At5 - 0 0 08 98 1 7 SP-S 10.OYR3/4 14 13 21123 2 45 3 1 2 1.6 9.8 2 30
N00t056 AYS 75 0 040 48 12 9P-SN 1.0YR4/4 14 13 2 1 1 3 3 2 17 3 1 2 0.3 3.3 1 3 1
NDMG057 3A1 F 6 0 0 0 25 75 M.L 10.0YR3/4 1 1 7 1 1 1 1 1.6 6.6 1 3 1
N3059 AS3S 70 0 0 5 80 15 SN 10.OYR/6 14 13 2 1 2 3 1 3 46 3 1 4 4.9 9.8 2 3 0
NDG3059 3MYS 75 0 0 10 78 12 SP-S O.OYR4/4 I4 I3 2 1 2 3 1 2 1 2 0.3 16.4 30
NNMGO6SO YS 30 0 0 10 70 20 SN 10.0YR4/4 14 13 2 1 2 3 3 3 27 3 1 4 1.0 3.3 3 a 1
NDMD061 314 3 1
NO3062 A3 6 0 0 0 96 4 SP 10.OYR4/4 2 1 1 2 11 1 1 1.6 9.9 5 1
ND433063 14 1
N300064 14 1
NDMOO65 IMYS 4 0 0 5 60 35 S SN 10.0YR4/4 2 1 2 2 1 1 2 1 2 1.6 3.3 1 1
ND0"6I AS6 S 6 0 0 15 55 30 SN 10.0YR4/414 2 1 2 3 1 1 2 2 2 1.6 3.3 4 3 0
90N067 3 IS 40 0 0 10 75 15 SN 10,0YR4/4 14 12 2 1 1 3 1 3 30 2 2 5 3.3 6.6 3 30
N0069I4 3 1 3 1
N94G069 I YSY 0 0 060 40 SN 10, OY5 /4 2 1 1 3 1 1 2 1 1 1.6 3.3 2 1
NO0070 3 4 1
NDH071 3MY 20 0 0 0 60 40 5M 10.OYR4/4 2 1 1 3 1 1 2 1 2 1.6 3.3 1 1
N33072 3 94 F 3 0 0 0 0 100 S CL 10.0YR4/4 1 3 9 1 1 1 1 0 1
NDM9073 3YS 20 0 0 0 60 40 SN 10.OYR4/4 2 1 2 3 1 1 2 1 2 1.6 3.3 1 0
N0W74 I51S 260 0 5 20 45 35* S 10.0YR4/4 14 2 1 2 4 1 3 37 2 2 3 0.3 6.6 3 3 1
N300753 YS 60 0 0 10 75 15 SM 10.OYR4/4 12 14 2 1 1 3 11 2 1 2 1.6 3.3 10
ND10076 IMYS 0 0 0 65 35 SM 10.0YR3/4 2 1 2 3 1 1 2 1 13 1.6 3.3 1 1
ND400773I A59 5 0 0 7 68 25 SN 1O.0YR4/3 2 1 1 2 1 1 2 1 2 1.6 3.3 2 1
34330079 3 14 1
N4D079 s A5IS 3 30 0 0 0 90 -0 SN 10.0YR4/4 2 1 1 3 1 4 38 2 1 4 6.6 26.2 1 1 0

EX LAMAT IONS PHYSICAL 0PRORT IES

63ORIN SHAPE I 93CONSISTENCIY 3121LEPTH TO CEMENTED LAyER(CM)13IICAt (IlE ISFVELOPlENT
7M1OISTURE CONTENT SIO3ST9tTURE -1311LA1HERIN(P3 OF CLAr1, 3M)II I ?'.31CI0AMIfNAM.(1-5x)

81PLASTICITY OF FINES 'II'CEMENTATION-INDURATION 114-SOIL PROrILE DEV'ELOP ENT IMIE3 *-AD DATA

GEOLOGIC STATION DATA
DELAMAR VALLEY, NEVADA

I4TABLE
NX SITNGe INVRSTIGATI@"

DPARTMENT OF IMIS AIR pomC - ON0101

MAR~ 8UD =N ATIONAL, INC.
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MI
Station No. Described Geol. Unit

Date ____________ __ Complete Geol. Unit ____________

Observers ____________ Field Photo Nos.______________

Air Photo No. __________ Sample (NoB0, Yesal) __________

SOIL PROPERTIES

1. Grain-Size Distribution: MPS (mm) -grain .....
siZe of coarsest fraction; boulders and _ a
cobbles - percent of total; gravel, sand,
and fines - percent 1ess than 3 inches.

2. USCS Symbol

3. Descriptive Name (one adjective only)

4. Munsell Color (not applicable to gravel)

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

6. Grain Shape (coarse grained soil only): 1) 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, 14) High

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

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

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

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

12. Depth to Cemented Layer (cm) nm

13. Weathering of boulders, cobbles, and gravel:
1) Fresh,-2) Slight, 3) Moderate, 14) Very P

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,
14) Stage 111, 5) Stage IV

Describe_____________________________

FIELD DATA SHEET
DELAMAR VALLEY, NEVADA

MX SITING INVS~TGATION PeGuNG

_________________________________ NATIO AL OUR, IN
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Pt.TR27.o)a

TERRAIN

16. Average Drainage Deptn (ft)

17. Average Drainage Width (ft)

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

SURFACE FEATURES

19. Pit Depth (cm)

20. Thickness of Vesicular Silt (cm)

21. Desert Pavement Development
(None, Poor, Moderate, bell)

22. Patina Development
(None, Moderate, Well)

COMMENTS

ROCK DESCRIPTIONS

23. Rock Type/Formation

24. Color, Grain size, Hardness, Texture

25. Degree of Weathering

26. Structure
Bedding Characteristics

Bedding Attitude

Fracture, Joint

27. Secondary Alteration/Mineralization

FIELD DATA SHEET
DELAMAR VALLEY, NEVADA

NX SITN mWV33TOATION PIumiN

9PARTMV OP T9 M00 FCI - 00 O1

-MAN NATIONAL no,
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2.0 EXPLANATION OF GROUND-WATER DATA

Existing ground-water data in Delamar 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 I-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 Lefer to the static ground-water table in

the unconfined basin-fill aquifer. Perched conditions or levels

in artesian aquifers are noted where known.

-1 i u aawm. gm
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3.0 EXPLANATION OF SEISMIC REFRACTION DATA

Each figure shows seismic wave travel times plotted versus sur-

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

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

along the line from geophone number 1 which is designated as

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

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

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

phone 24.

Travel Time Versus Distance Graph (Upper Half of Figure)

On this 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, 9, denotes travel times that were located

to the left of shots.

Velocity Cross Section (Lower Half of Figure)

This is an interpreted velocity cross section beneath the seis-

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

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

phone positions. The depth scale is plotted relative to a

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

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

across the cross section represent the interpreted boundaries

between layers of material with different compressional wave

velocities. These boundaries are commonly called "refractors."

-fU.;.. NATgSLOS.



r I FN-TR-27-DM-II 18

The velocity interpreted to be representative of each layer is

shown.

j GRO NATIONAL. INS.
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4.0 EXPLANATION OF ELECTRICAL RESISTIVITY DATA

Each figure in this section presents the data obtained from a

resistivity sounding and a tabulated model of resistivity layers

that would produce a curve similar to the observed curve.

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

apparent resistivity values in ohm-meters are plotted versus

one-half the distance between the current electrodes.

The interpreted model tabulated at the bottom of the page shows

a combination of true resistivity layers and thicknesses ob-

tained by matching theoretical curves to the field curve.

Note: There was no resistivity sounding at location DM-SR-11
because of electrical interference from a grounded
fence.

iii am NATIONAL. ONO.
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SOUNDING CURVE AND INTERPRETATION

DE6AMAN VALLEY, NEVADA

________ ________ _________________MU SITING INVEST1CATION

- - __________________ EPARTUENT OF THE AIR FORCE - M0 3-1
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5.0 EXPLANATION OF BORING, TRENCH, AND TEST PIT LOGS

All data from borings and trenches are presented on standard

Fugro National logs in Sections 5.0 and 6.0. Explanations of

the column headings on the logs are as follows:

A. Designations - Borings and trenches are identified as

follows:

DM-B-l
DM - abbreviation for the site (e.g., DM-Delamar)
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 (FN-TR-27-DM-I). Horizontal lines, to

scale, indicate the depth where sampling was attempted.

C. Percent Recovery - The numbers shown represent the ratio

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

the full penetration of the sampler.

D. N Value - Corresponds to standard penetration resistance,

which is number of blows required to drive a standard

split-spoon sampler for the second and third of three

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

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

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

and feet.

T GRO NATIONAL. 19N0.
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F. Lithology - Graphic representation of the soil and rock

types.

G. USCS - Unified Soil Classification System symbols (see Table

11-5-1 for complete details).

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

sified based on laboratory test data, the descriptions are

based on visual classification. The procedures outlined in

ASTM D 2487-69, Classification of Soils for Engineering

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

Procedure), were followed. Solid lines across the column

indicate known change in strata at the depth shown.

Definitions of some of the terms and criteria to describe

soils and conditions encountered during the exploration

follow.

Gradation A coaLse-grained soil is well graded if it has
a wide range in grain size and substantial
amounts of most intermediate particle sizes.

Poorly graded indicates that the soil consists
predominantly of one size (uniformly graded) or
has a wide range of sizes with some intermedi-
ate sizes obviously missing (gap-graded).

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

moisture
Wet - for soils below the water

table

Consistency: Consistency descriptions of coarse-grained
soils (GW, GP, GM, GC, SW, SP, SM, SC) follow.

i 5GR NAMTgn. iN .
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N Value
Consistency (ASTM D 1586-67)

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

Consistency descriptions of fine-grained soils

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

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

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

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

forefinger

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

fingers

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

sure from fingers

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

pressure from
fingers

Hard over over Cannot be im-
4.00 192 printed by

fingers

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

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

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

IW R u AI.. .L .I N C ,



FN-TR-27-DM-II
48

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

:V 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)

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)

1iaau N*?IU~aa, ,*..
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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.

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).

-iGRO NATIONAL, 1"U.
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PL - Plastic Limit, the water content corresponding to an
arbitrary limit between the plastic and the semisolid
state of consistency of a soil (ASTM D 424-59).

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

NP - Nonplastic.

M. Miscellaneous Information -

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

Surficial
Geologic Unit - indicates the surficial geologic unit in

which the activity is located.

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

Drilling
Method - signifies the type of drilling procedure

used such as rotary wash.

Hole Diameter - nominal size of boring drilled.

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

Trench Length - length at ground surface of final trench ex-
cavation.

Trench
Orientation - bearing of longitudinal trench centerline.

iGRO NATmaL, ONO.
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6.0 EXPLANATION OF-TRENCH AND TEST PIT LOGS

See Section 5.0, "Boring Logs," for explanation.
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!iDEPTH '
a. m SIEVE

C3SOIL DESCRIPTION REMARKS ANA LYS I S
-Jj SM SM - R SA Fl LL P1
0 a ... .

o 0 SILTY SAND, brown. fine to coarse, poorly 4
dne graded, dry, subangular, calcareous; some
dne nonpiastic silt; trace fine gravel; stage M- 1I5 728 N

calahe 2.0'-4.').vertical walls
2- * SM sal

dense __ _ _ _ _ _ _ _ _ _ 4ecde

TOTAL DEPTH 4.0' 01.2m) -cementation at

Case 580C
backhoe

{ 12-

4

14-

5

19-

20-

TRENCH DETAILS______________________
SURFACE ELEVATION :4930' (1503m)
DATE EXCAVATED : 16 NOVEMBER 1979 LOG OF TRENCH DM-T- I
SUEFICIAL SEILNOIC UNIT: ASy DELAMAR VALLEY. NEVADA
TREN LENITH :10.0' (3.0m)
TRENCH ORIENTATION NW-SE 1111 SITING INVESTIGATION P61

DEPARTMENT OF THE AIR FORCE - NO 11-6-1

~4 MAR81 m Ka NATIONAL, 1rS
24 MA 81 UAF-37
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-jDEPTH

asC3SOIL DESCRIPTION REMARKS ANALYSIS
U- G- SAF.LL P

medNum c Gr AVEL, boe rin own o ne taod 44 441
drII7 00 well graded, dry, angular to subangular, cil'

meiu caes 00S oDmGAeLbon fine to coarsesn;Iann 4 41

II .~ *dense plastic silt; occasional cobbles and boulders

,.aC2 to 14" size.

4- 1

GW dens vertical wells
a GM.des stable

@') * 0 G

*7

4. very
o~J~ dense

3 __

TOTAL DEPTH 10.0' (3.0m) jexcavation
capacity of
Case 580C

backhoe
exceeded

12- at 10.0'

-4

14-

5

20-

TRENCH DETAILS ______________________

SURFACE ELEVATION 5540' (1 689m)
DATE EXCAVATED :17 NOVEMBER 1979 LOG OF TRENCH DM.T- 2
SUIFICIAL SEDLOSIC UNIT: A51 DELAMAR VALLEY, NEVADA
TRElNH LENITH : 15.0' (4.6m) ________________________

TIENCH ORIENTATION : NW-SE MX SITING INVESTIGATION
DEPARTMENT OF THE AIR FORCE - no 13-6-2

'24MAR 81 - muDN NATIONAL, IN.
US"?-3
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SDEPTH L
cag 2 SIEVE

(4 = d) (A SOIL DESCRIPTION REMARKS AAYI

C, sG R $A Fl LL PI

0 0 SILTY SAND, brown, fine to coarse, poorly
graded, slightly moist, angujlar to sub-
angular, calcareous; some nonpiastic silt; 5 66 29
trace fine gravel; state fl-Il calache (3.0'-

2- SM dense 4.'

GRAVELLY SAND, brown, fine to coarse, 15 82 3
poorly graded, dry, angular to subangular,
calcareous; little fine gravel (8.0'-14.0');
occasional. cobbles and bou~ders to 16" size

B :.~* . SP oose throughout.
62 P os

-2 vertical walls

unstable

310

SP los
SM los

12

14 -TOTAL DEPTH 14.0' 14.3mn)

16-

TRENCH DETAILS ____________________

SURFACE ELEVATION 5280' (1 609m)
DATE EXCAVATED :17 NOVEMBER 1979 LOG OF TRENCH DM-T-3
SUIFICIAL OEOLSUIC UNIT' AWi DELAMAR VALLEY, NEVADA
TRENCH LENGT H :16.0' 14.9m) 

I glTRENCH ORIENTATION E-W MX SITING INVESTIGATION 111

DEPARTMENT OF THE AIR FOC - mo 11-6-3

- UR NATIONAL, IN41.
24 MAR 81 S-3
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SDEPTH 
SIEVE

.C SOIL DESCRIPTION REMARKS ANALYSIS
M S,. - Z GR SA F1 LL PIC.,1

Smedium GRAVELLY SAND, brown and white, fine
m dense to coarse, poorly graded, slightly moist, 22 62 16angular to subangular, calcareous; some fine

gravel; little nonplastic silt; stage iI-TI "
2- dense. .caliche (1.5'-6.0'12-. dense

vertical walls

. "......SM stable

4- "
. very

dense

. TOTAL DEPTH 6.0'(1.8m) cementation at
6.0 exceededcapacity of

Case 580C
backhoe

-310-

12-

-4

14-

18
-5

20-

TRENCH DETAILS
SURFACE ELEVATJON : 4840' (1475m)
DATE EXCAVATED : 1S NOVEMBER 1979 LOG OF TRENCH DM-T.4

SURFICIAL IEOLOIIC UNIT: ABi DELAMAR VALLEY, NEVADA
TRECi LEN3TH :10.0' 13.0m)
TRENCH ORIENTATION "E-W MX SITING INVESTIGATION ISSIE

DEPARTMENT OF THE AIR FORCE - ROD 13-6-4

IB Ono NATIONAL, UNO.
24 MAR 81 USAF-37
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Lu DEPTH -_ _ _ _ _ _ _ _ _ _
a.a( z S IEVE

Ca U)
4A -4 C.1 W ASOIL DESCRIPTION REMARKS ANALYS IS

M <SM S A Fl LI PI

0a

12

4-

129

6

20-

TRENCH DETAILSr

SURFACE ELEVATION 4660' (1420m)
DATE EXCAVATED :18 NOVEMBER 1979 LOG OF TRENCH DM-T- 5

SURFICIAL GEOLOGIC UNIT: All DELAMAR VALLEY, NEVADA

TRENCH LNGTH t6.0' (4.9m)
TRENCH ORIENTATION E-W MX SITING INVESTIGATION 'B~

DEPARTMENT Of THE AIR FORCE - BIG 11-6-5

___ ___ __ ___ ___ __ ___ ___- RO NATIONAL, 11111110

24 MAR 81 USAF-37
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i DEPTH SIEVEz SIEVE

. ,,SOIL DESCRIPTION REMARKS ANALYSIS

"6- "2 CR SA Fl LL PI
0 a 0 0 SILTY SAND, brown, fine to coarse, poorly

graded, dry, subangular, calcareous; some

medium nonp!astic silt; little fine angu!ar to sub- vertical walls 20 54 26 NPdense angular gravel; interbedded ;enses of fine to stable

2- coarse angular to subangular gravel (GP) at
(3.5' - 4.5').

1 SM

4-
loose sloughing

6- very vertical wal;s
2 - dense stable

TOTAL DEPTH 7.0' (2.1m) excavation
capacity of

B- Case 580C
backhoe
exceeded
at 7.0'

3

12-

4

14-

16-
5

18-

s

20-

TRENCH DETAILS

SURFACE ELEVATJON : 4640' (1414m)

DATE EXCAVATED :18 NOVEMBER 1979 .LOG OF TRENCH DM-T-6
SURFICIAL GEOLOGIC UNIT: A5y DELAMAR VALLEY, NEVADA
TRENCH LENGTH :12.0' (3.7m)

TRENCH ORIENTATION : N-S MX SITING INVESTIGATION I ,.,
DEPARTMENT OF THE AIR FORCE - NO 11-6-6

-NATIDNAL. INC.
24 MAR 81 USAF-37
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I DEPTH C3
a. CZz SIEVE

ca t-

Sb SOIL DESCRIPTION REMARKS ANALYSIS
i It- - Z

su
-"" " R AFI LLIPI

" 0"- SILT, brown, slightly moist, slightly plastic,

-calcareous; interbedded lenses of fine to
medium subangular sand throughout. 0 3 97 35 10

ML stiff
vertical walls

stable
4-

. . '-. very GRAVELLY SAND, brown, fine to coarse,SW277 3

2 dense well graded, slightly moist, angular to

SUbangular, calcareous; some fineto coarse cementation at

ravel; stage ]T[-] caliche (6.0-7.0') 7.0' exceededcapacity of

8 TOTAL DEPTH 7.0' (2.1m) Case 580C

backhoe

-310-

12-

4

14-

10"

-5

18-

20-

TRENCH DETAILS

SURFACE ELEVATION 4540' 1384mI

DATE EXCAVATED :18 NOVEMBER 1979 LOG OF TRENCH DM-T-7
SURFICIAL GEOLOIC UNIT: Al DELAMAR VALLEY, NEVADA
TRENCH LENGTH : 12.0' (3.7m)

TRENCH ORIENTATION :E.W MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - NO 11.6-7

Eff__ -MM NATIONAL. IlU.
24 MAR 81 USAF-37
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F N-TR.27-DM-fl

-& DEPTH
co SIEVE

w2 W caSOIL DSRPINREMARKS ANALYSIS
ht Lu* W

_j c GR SA FI LL P1
0 0 GRAVELLY SAND, light brown, fine to

coarse, poorly graded, slightly moist, angular

*medium to subangular, calcareous; some fine to 32 46 22
*SM dne coarse gravel; some non plastic silt.

2es

SAND, brown, fine to coarse, poorly graded,
4- slightly moist, angular, calcareous; trace fine

gravel.

6

-2 vertical walls
stable

8 medium
dense

10

-4

14
TOTA L D EPTH 14.0' (4.3m)

20-

TRENCH DETAILS
SURFACE ELEVATJON 5230' 0 594m)
DATE EXCAVATED :19 NOVEMBER 1979 LOG OF TRENCH DM-T-8
SURFICIAL GEDLOGIC UNIT: ASI DELAMAR VALLEY, NEVADA
TRENCH LENGTH :16.0' 14.9m)
TRENCH DRIENTATION NE-SW M1 SITING INVESTIGATION FSI

DEPARTMENT OF THE AIR FORCE - noI 11-6-8

___ ___ ___ ___ ___ ___ ___ - URD NATIONAL, INC.
24 MAR 81 USAF-37
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us DEPT
a.C SIEVE

M4 1.5
C3 SOIL DESCRIPTION REMARKS AAYI

46 l.a ZRSJI L

GRAVELLY SAND. brown, line to coarse, TILP

SP' dens poorly graded, slightly moist, angular to vertical walls
______________31 57___12_SM subangular, calcareous; some line angular stable 3 71

vey gravel; trace nonplastic silt; occasional

2- dense cobbles to 8" size; stage ]M'caiche

4-

4

16-

5

20-

TRENCH DETAILS
SURFACE ELEVATION 5260' (1603m)
DATE EXCAVATED :19 NOVEMBER 1979 LOG OF TRENCH DM-T-9
SURFICIAL GEOLOGIC UNIT: A5I DELAMAR VALLEY, NEVADA
TRENCH LENGTH : 6.0' (1.8m)_______________________

TRENCH GRIENTATION : E-W MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE -11-6-9

24 MAR 81 NA I N LUSA-37
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FN-TR-27-DM-n

f DEPTH - - SIEVE
CM ~, S IEVE

" SOIL DESCRIPTION REMARKS ANALYSIS
,. ":. ,..-

- . "8 GR SA FI LL PI

a 0 GRAVELLY SAND, brown, fine to coarse,
-* SM.l•ose poorly graded, dry, subangular, calcareous;

some fine to coarse gravel; little nonplastic 32 55 13
SM loose silt.

2-

1 SILTY SAND, brown, fine to coarse, poorly 16 5 30 NP
graded, dry, subangular, calcareous; some

nonplastic silt- little finegravel; occasional
cobbles (9.5W-10.0Y; stage Z.'caliche
(9.5'-10.0') vertical walls

unstable

* -loose

2" SM

8-*

3 very vertical walls
1 dense stable

TOTAL DEPTH 10.0'(3.Om) cementation at
10.0 exceeded

capacity of
Case 580C
backhoe

12-

4

14-

18"
-5

18-

-6
20-

TRENCH DETAILS
SURFACE ELEVATION : 4790' (1460m)

DATE EXCAVATED : 19 NOVEMBER 1979 LOG OF TRENCH DM-T- O
SURFICIAL GEOLOGIC UNIT: Aby DELAMAR VALLEY, NEVADA
TRENCH LENGTH : 15.0'(4.6m)
TRENCH ORIENTATION : N-S MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - ND 11-6-10

-ORD NATIONAL, INC.
24 MAR 81 USAF-37
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O EPTN1 ~ _ _ _ _ _ _ _ _ _ __ _
- SIEVE

a '4 SOIL DESCRIPTION REMARKS AAYI
. a OR___ _ _ RSAJFI LL P1

/// / / / /SANDY CLAY-SANDY SILT, brown, dry,
slightly plastic, calcareous; some tine to.

/ / / // /medium subangular sand.

CL-. ar

ML 2 47 51 21 5

- GRAVELLY SAND, brown, fine to coarse
- * ~well graded, dry, subangular, calcareous; vertical waIlls

some fine to coarse gravel; trace nonpiashic sal

SIN
SM dense 45 46 9

4 

-

F tTOTAL DEPTH 5.0'(l1.5m)
SURFACE ELEVATION: 4640' (1414m)
SURFICIAL GEOLOGIC UNIT. A5y LOG OF TEST PIT DM-P-1

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

* SM. medium subangular, calcareous; some slightly plastic
SC dense' silty clay; trace fine gravel. 66 12

* GRAVELLY SAND, gray, fine to coarse,

2 poorly graded, slightly moist, angular to2- jubangular, calcareous; little fine gravel;
trace nonplastic silt; stage II caliche, vertical walls

stable

3-
S dense

*SM 
16 79 5

4

TOTAL DEPTH 5,00.5im)

SURFACE ELEVATION: 4786' 11458m)
SUIFICIAL GEOLOGIC UNIT. A5i LOG OF TEST PIT DM-P-2

LOGS OF TEST PITS DM-P-1' AND DM-P-2
DELAMAR VALLEY, NEVADA

III SITING INVESTIGATION FlGuRE

CEPARTMENT OF THE AIR FORCE - NO--1

_________ _________ _________ N 3UATIONAL ONO
24 MAR 81 USAF-38
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F N-TR-27-DM-fl

SDEPTH
A SIEVE

4 "SOIL DESCRIPTION REMARKS

- id.MC GR SA FI LL P1

* SILTY SAND, brown, fine to coarse, poorly
* graded, slightly moist, subangular, calcareous.

little nonpiastic silt ;'little fine to coari0
angular to subangular gravel.

2-

- SM meimvertical walls
dense stable

3-

4-

_____ 5TOTALDEPTH_5.0'_(1_5m) III__

SURFACE ELEVATION: 4980' (1518m)
SURFICIAL GEOLOGIC UNIT: A5i LOG OF TEST PIT DM-P-3

a 0 GRAVELLY SAND, brown, fine to coarse,
well graded, dry, angular. calcareous; some
fine to coarse gravel; trace nonplastic silt.

30 64 6

Ssw- medium vertical walls
SM dense stable

5

I__I__I TOTAL DEPTH 6.0_ 11.5 m)'______

SURFACE ELEVATION: 5100' 41554m)
SMAFICIAL GEOLOGIC UNIT: ASi LOG OF TEST PIT DM.P.4

LOGS OF TEST PITS DM-P.3' AND DM-P- 4
DELAMAR VALLEY. NEVADA

1111 SITINC INVESTIGATION FGR

DEPARTMENT Of THE AIR FORCE - NO 1-612

- **O NATIONAL INS.
24 MAR 81 USAF-30
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FN-TR-27-OM-1L

-, DEPTHSIE

~ C., - ~ C.3

tASOIL DESCRIPTION REMARKS ANALYSIS

cc U. CD GR SAI' Ft IP1

0 0 .SILTY SAND, brown, fine to coarse, poorly
*dense graded, dry, subangular. calcareous; little

*SM _ nonpiastic silt, vertical walls
stable

dense

TOTAL DEPTH 1.5' (0.5m) excavation
capacity of

2- Case 580C
backhoe

exceeded
at 1.5'

3-

4-

5 ___________________________ 

_______

SURFACE ELEVATION: 4865' 11483m)
SURFICIAL GEOLOGIC UNIT: A5i LOG OF TEST PIT DM-P-5

0 .. :.~.... a
... **~**.GRAVELLY SAND, brown, fine to coarse.

well graded, dry,.uaglr acros

little fine to coarse gravel; trace nonplasticI

silt; occasional cobbles to 11" size.

medium13 77 10
dense

2

.......... SWvertical walls
SM stable

.

4 -dense

______________ ______ TOTAL DEPTH 5.0'(11.5m) ______

SURFACE ELEVATION: 5145' (1568m)
SURFICIAL GEOLOGIC UNIT: A51' LOG OF TEST PIT DM-P-6r

LOGS OF TEST PITS DM-P.-5* AND DM-P-6
DELAMAR VALLEY NEVADA FGR

MI SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE -U811 11613

24 MARl 81 Iu D IA U M L USAF-38
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FN-TR-27-DM~fl

DEPo SIEVE

VS 1 ,2SOIL DESCRIPTION REMARKS AAYI

-j ua GRISAIFl LL PI
cc 0 0 SILTY SAND, light brown to dark brown,

fine to coarse, poorly graded, slightly moist,
angular to subangular, calcareous; little to
some nonplastic silt; non to trace fine to

medium coarse gravel; occasional cobbles to 5" size
1 .dense (0.0' -.2.0'); stage Iff caliche (2.0' - 3.0');

* .stage Hl caliche (3.0' -5.16732

2-.

SM veryvertical walls
* dns stable

3-

0 80 20

4- . dense

I 7TAL DEPTH 5.0' (1.5m) ______

SURFACE ELEVATION: 5264' (1 604m)
SURFICIAL GEOLOGIC UNIT: Abi LOG OF TEST PIT DM-P-7

0 0 GRAVE LLY SAND, brown to light brown,

medium fine to coarse, poorly graded, slightly moist,
dense angular to'subangular, calcareous; some fine

to coarse gravel; trace nonplassic silt; stage
1~ Icaliche (1.0'-5.0').

vertical walls
SM stable

3
I dense

4-

F__ 5- ___ ___ TOTAL DEPTH 5.0' (1 .5m) _____

SURFACE ELEVATION: 5520'(1682m)
SURFICIAL GEOLOGIC UNIT: A~i LOG OF TEST PIT DM-P-8

LOGS OF TEST PITS DM-P- 7 AND DM-P- 8
DELAMAR VALLEY, NEVADA

MX SITING INVESTIGA7ION FGR

DEPARTMENT OF THE AIR FORCE -811 11-6-14

-ORD NATIONAL, INC*
24 MAR 81 USAF-36
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FN.TR-27-DMi-1

-, DEPTH 3-- C.1
£4 co £4 ANSI~~ CA

CW ?2SOIL DESCRIPTION REMARKS AAYI

cm .. GRISAF FLLP
0 0

SILTY SAND, brown, fine to medium, poorly
graded, slightly moist, subangular, calcareous;

* some nonpiastic silt.

4 71 25

2-

vertical walls
*SM loose unstable

3..

4-

5-.. .. - TOTAL DEPTH 5.0- (1.5m) I _ _
SURFACE ELEVATION: 4880' (1481m)
SURFICIAL GEOLOGI-C UNIT: A5y LOG OF TEST PIT DM-P-9

0 0 . *.SILTY SAND, brown, fine to coarse, poorly
* medium graded, slightly moist, angular to subangular ,
*dense calcareous; some nonplastic silt; stage]JM

caliche (1.0'-5.0')

*i2M des tal
vertical walls

3...

4.
very

dense

_____ _______ _____ TOTAL DEPTH 5.0'_(1.5m) ______

SURFACE ELEVATION: 4920' 11 500m)
SURFICIAL GEOLOGIC UNIT: ABi LOG OF TEST PIT DMV-P-1O

J______ONO_______ NATIONAL, ONO,
24 MAR 81USF3
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S DEPTH SIE
U C.

C., SOIL DEFSCRIPTION REMARKS AAYI

It0 GRAVELLY SAND, brown, fine to coarse,
* poorly graded, slightly moist, subangular, cal-

careous; little fine to coarse gravel; little non-

dense plastic silt; stagefflcaliche 41.5'-3.5')

SM vertical walls

2-

* very
*. dense

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

capacity of
Catc580C
backhoe

SURFACE ELEVATION: 4680' (1426m)
SURIFICIAL GEOLOGIC UNIT: Asy LOG OF TEST PIT DM-P-1

O SILTY SAND, brown, fine to medium,

poorly graded, slightly moist, subangular,

calcareous; some nonplastic silt.

2-

- M medium
* M dense vertical walls

stable

3

4-

5. . TOTAL DEPTH 6.0' (1.5m)

SURFACE ELEVATION: 4710' (143&n)
SURFICIAL GEOLOGIC UNIT: A~y LOG OF TEST PIT DM-P-12

LOGS OF TEST PITS DM-P-11 AND DM-P.12
DELAMAR VALLEY, NEVADA

IFIGURE
MI SITING INVESTIGATION

GEPARTMENT OF 1I4E AIR FORCE - A 11-616

E fun BNATIONALA NO.
24 MAR 81 USAF-36
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$ PFN-TR-27.DM-fl

DEPTH I SIEVE

C3SOIL C-SCRIPTION REMARKS ANALYSIS

0 a R A F I LL Pi

0 U SILT, brown, slightly moist, nonpastic. cal- - ---

S careous; trace tine subangular sand.

* *0 12 88 NP

2- *

j ML tif Ivertical walls
ML stillstable

4-

- - ~~TOTAL DEPTH 5.0' (1.5m) -_ ____

SUJRFACE ELEVATION: 4505' (1373mn)
SURIFICIAL GEOLOGIC UNIT: All LOG OF TEST PIT DM-P-13

0 0* * -

GRAVELLY SAND, brown, fine to coarse,
* Poorly graded, dry, angular to subangular,

* ..calcareous; some line to coarse gravel; little
nonplastic silt.

1..*

*M medium vertical walls

. dense stable

4-

_______________ _____ TOTAL DEPTH 5.0' (1.5m) ______

SURFACE ELEVATION: 4 650'(1417m)
SURFICIAL GEOLOGIC UNIT: A~y LOG OF TEST PIT DM-P.14 _____________________

LOGS OF TEST PITS DMV-P-13 AND DMV-P*14
DELAMAR VALLEY, NEVADA FGR

MX SITING INVESTIGATION FGR

D3EPARTMENT OF THE AIR FORCE - SMO H1-6-17

24 MAR 81 FpiF11RD10 NATION AL, INC.
24MAR81USAF-36
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7.0 EXPLANATION OF SURFICIAL SOIL SAMPLE LOGS

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:

DM-CS-1
DM - abbreviation for the valley (e.g., DM-Delamar)
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, "Borings 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.

TjGOM AIOSNAL. gNu.
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F N-TR-? 7-OM-11

ACTV RYUFAC SURFICIAL DE PTH. SIEVE

NUBR ELEVATION. GEOLOGIC FEET uscs SOIL DESCRIPTION ANALYSIS

_____ (METERS) UNT (EESOR SA Ft LL PI

DM.CS-1 4810 Ab, 0.0- 2.0 SM SILTY SAND, reel -brown, fine to coarse,
(1466) 10.0-0.6) poorly graded, subangular, calcareous. little

nonplastic silt, little fine to coarse gravel.

DM.CS-5 4920 A~i 0.0. 2.0 SM SILTY SAND, brown. fine to coarse, iooiy
(1500) (0.0- 0.6) graded, angular to subangular, calcareous; litue

nonpiastic salt, trace fine to coarse gravel.

DM-CS-9 4850 A5y 0.0- 2.0 SM SILTY SAND, brown, fine to coarse, poo'ly

(1478) (0.0-0.6) graded. subanguhar, calcareous; some non to
slightly plastic silt; trace fine gravel.

DM-CS-1 1 5020 A5y/A~i 0.0- 2.0 SM SILTY SAND, brown, fine to coarse, poorly 4 77 19
(1530) 10.0-0.6) graded, subangular. calcareous, little nonpiastic

tilt.

DM-CS-14 5390. A~i 0.0.-2.0 GP.GM SANDY GRAVEL, brown, fine to coarse,
01643) 10.0- 0.6) poorly graded. subangular, calcareous; some

fine to coarse sand; trace nonpiastic tilt.

DM-CS-18 4920 Aby 0.0-2.0 SM SILTY SAND, brown, fine to coarse, pocrly

(1500) (0.0-0.6) graded, subangular. calcareous; little nonplastic
silt; trace fine cravel.

DM.CS-20 4785 A~y 0.0-2.0 SM SILTY SAND, b'ovvn, fine to medium, poorly
(1458) (0.0- 0.6) graded. subangular. calcareous; intie nonplastic

silt.
DM-CS-24 4660 Al 0.0.-2.0 CL-ML SILTY CLAY - CLAYEY SILT, brown, rlightly 0 12 88 27 6

(1420) (0.0-0.6) plastic, caicareous; trace fine subangular sand.

DM-CS-27 4740 A5y 0.0-2.0 SM GRAVELLY SAND, brown, fine to coarse,

11445) 10.0.-0.6) poorly ,raclec, angular to subangu~ar, ca: a-

reous; little gravEl; little nonplastic silt.
DM-CS-29 4505 All 0.0-2.0 ML SANDY SILT, brown, s'iqhtly pl3stic, calca-

(1373) (0.0-0.6) reous; some fine subangular sand.

DM-CS-32 4555 A5y 0.0. 2.0 SM GRAVELLY SAND, brown, fine to coarse,
(1388) 10.0 -0.6) poorly graded, angu~ar to subangular, caica-

reous; some fine anguar gravcl; little nonplastic
silt.

DM-CS-34 4560 A~y 0.0.2.0 ML SANDY SILT, brown, nonplastic, calcareous; 2 46 52 NP
(1390) 10.0.-6.0) some fine to medium subangular sand.

DM-CS-36 4695 A5i 0.0-2.0 SM SILTY SAND, brown, fine to coarse, poorly
(1431) 10.0-6.0) graded, angular to subangular, calcareous; little

nonplast ic 61 t; trace fine gravel.

LOGS OF SUR FICIAL SOI L SAMPLES
DELAMAR VALLEY, NEVADA

III SITING INVESTIGATION GIII

DEPARTMENT OF THE AIR FORCE - ONO I l-7-1

- *RD NATIONAL. INC.
24 MAR 81 USAF-38
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8.0 EXPLANATION OF LABORATORY TEST RESULTS

Laboratory test results are presented in this section. Table

11-8-1 contains a summary of laboratory test results. This

table shows results of sieve analysis; plasticity data; in-situ

dry unit weight, moisture content, degree of saturation, and

void ratio for drive and Pitcher samples; results of compaction

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

axial compression, unconfined compression, direct shear, con-

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

dicated on the table. Tables 11-8-2 through 11-8-6 and Figures

11-8-1 through 11-8-4 present results of triaxial compression,

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

All tests were performed in general accordance with the American

Society for Testing and Materials (ASTM) procedures. The

following list presents the ASTM designations for the tests

performed during the investigation.

Type of Test ASTM Designations

Particle Size Analysis D 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

TU"i SMYWAUL. IM.
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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 surface

sample designation.

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

nation is at the bottom of the table.

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

ground surface over which the sample was obtained.

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

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

sentative soil samples at the depth indicated. The numbers

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

weight passing through each sieve size indicated.

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

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

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

PI - Plasticity Index, numerical difference between the

liquid limit (LL) and the plastic limit (PL) indicating
the range of moisture content within which a soil-water
mixture is plastic.

NP - Nonplastic.

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

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

details of USCS system.

-Gm .uA NSIAL. ONO.
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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 Com-
pression Test - A cylindrical specimen of soil is surrounded

by a fluid in a pressure chamber and sub-
jected to an isotropic pressure. An addi-
tional compressive load is then applied,
directed along the axis of the specimen
called the axial load.

Consolidated-
Drained (CD)
Test - A triaxial compression test in which the

soil was first consolidated under an all-
around confining stress (test chamber pres-
sure) and was then compressed (and hence

, ,, n .. . inn.
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sheared) by increasing the vertical stress.
"Drained" indicates that excess pore water
pressure generated by strains are permitted
to dissipate by the free movement of pore
water during consolidation and compression.

Consolidated-
Undrained (CU)
Test - A triaxial compression test in which essen-

tially complete consolidation under the con-
fining (chamber) pressure is followed by a
shear test at constant water content.

Confining
Pressure

(o3) - The isotropic chamber pressure applied to
the soil specimen during consolidation and
compression.

Maximum Deviator
Stress
(oal-3) - The difference between the major and minor

principal stresses in the specimen at fail-
ure. 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 pres-
sure is usually applied to (1) increase sat-
uration 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

UGH NAT SM L, GU.
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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 Skar - The procedures of ASTM D 3080-72 were fol-

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

applied normal load is stressed to failure by moving one

section of the soil container (shear box) relative to the

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

005 RTONTSUL. MOU.
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are included in the list on the first page of these Explana-

tions.

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

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

grade soil to that developed by a standard crushed-rock

base material. The procedures for conducting a CBR test

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

for CBR were also analyzed for particle-size distribution

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

1557-70). The term "percentage of maximum densityu 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."

-fiAu NINA *v INNa..
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C IOP RESSIVE STRESS (kst)

0.25 0.3 0.5 1 2 3 4 5 1 710 8Io is 32

ru2.0

- 40

ill 40 of 3111 200 300 400 500 1000 1500

COEESIVE STRESS (kU/rn2 )

BRNSAPE SAMPLE INTERVAL SOIL INITIAL INITIAL INITIAL 0INITIAL
SYMBOL BINSMPEDRY DENSITY MOISTURE VOID DEGREE OF

NO. No. TYPE CONTENT RATIO SATURATION
FEET METERS - ptI kg,. 3  M% M%

0 DM4.3 P-10 15.A I73.16.0 CL 96.0 15634 15.5 0.612 643

o AT FIELD UISTURE CONSOLIDATION TEST RESULTS
* AFTER ADDITION OF WATER DELAMAR VALLEY, NEVADA

-COMPRESS ION

-- REBOUND MX SITING INVESTIGATION FOR
OEPARTMENT OF THE AIR FORCE - N 101

L~iRO ATIONIL ING
34 MAR 81 USAF-hS
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3 11111 3/4' 3/1' 4 is 26 40 is 26 N

7 1 1' 1 T

II

mv

IAI.
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GRAIN SIZE IN MILLIMETER

CIOSITE ACTIVIT SAPLE INTERVAL SOIL

- WOMIEN NOE FEET METER: TYP

- - W- -. 101 -OI G-

-- DM-T4 1 -= 0.15L.0A.46 Sm

D DM-T4 01-,1 S

GRAIN-SIZE CURVES, CSR TESTS
DELAMAR VALLEY. NEVADA

MI SITING INVESTIGATION FGR

DEPARTMENT OF THE AIR FORCE - O f&
10F2

24 MAR I1 USAF-10
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PERCENT FINER BY WEIGHT

cc SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIEVE NO.

. m __ BLORS. COBBLES GRAVEL SAND
a " = FEET METERS 24 12" 6" 3" 1J " 3/4" 3/1" 4 10 40 100 21

DM-B-1 P-1. 0.8-1.2 0.24-0.37 100 89 82 72 55 41 34
D-2 3.5-4.0 1.07-1.22
D-3 6.0-6.5 1.83-1.98 100 90 63 15 7 -
D-4 9.0-9.5 2.74-2.90 100 90 76 54 27 15 9
D-5 15.2-15.7 4.63-4.79 100 98 88 63 20 9 7
0-6 20.3-20.8 6.19-6.34
D-7 25.3-25.8 7.71-7.86

P-8 30.8-31.6 9.39-9.63 100 94 23 6 3
D-9 40.3-40.8 12.28-12.44

D-10 50.3-50.P 15.33-15.48 100 90 75 61 28 10 7
D-lf 60.3-60.8 18.38-18.53 -100 97 88 64 29 - 8
P-12 70.8-71.8 21.58-21.88
P-13 80.0-80.8 24.38-24.63
P-14 82.8-83.6 25.24-25.48 100 94 77 51 21 9
P-15 90.8-91.6 27.68-27.92
D-16 99.2-99.7 30.24-30.39 100 98 86 60 20 10 I

DM-B-2 P-1 0.0-0.8 0.00-0.24 100 95 86 55 35 2
D-2 3.2-3.9 0.98-1.19
D-3 6.1-6.8 1.86-2.07

D-4 8.2-8.9 2.50-2.71 100 92 78 65 45 17 9 7
D-5 10.7-11.4 3.26-3.47
D-6 15.2-15.9 4.63-4.85 100 94 87 69 18 7
D-8 25.8-26.0 7.86-7.92 100 91 81 61 15 6 -

D-9 30.2-30.7 9.20-9.36
D-10 40.2-40.7 12.25-12.41 100 81 70 56 27 16 1
D-11 50.1-50.5 15.27-15.39 100 87 62 49 37 17 9
D-12 60.2-60.7 18.35-18.50 100 88 57 42 32 19 12 _

D-13 70.3-70.8 21.43-21.58 100 83 65 56 49 31 17
D-15 86.3-86.7 26.30-26.43 100 71 67 60 51 29 17 _

D- 16 99.2-99.7 30.24-30.39 100 80 70 55 41 21 12 _

DM-8-3 P-1 0.8-1.8 0.24-0.55 100 99 1
P-1 0.8-1.8 0.24-0.55

P--2 3.8-4.6 1.16-1.40
P--3 7.3-7.9 2.23--2.41 100 98 92 61 34
P-4 9.0-9.9 2.74-3.02 100 95 85
P-4 9.0-9.9 2.74-3.02
P-5 14.1-14.6 4.29-4.45
P-5 14.7-15.4 4.48-4.69

P-5 14.8-15.3 4.51-4.66
P-5 15.5-16.0 4.72-4.88] ] _

P-6 20.2-20.7 6.16-6.31 A

NOTES:

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

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

0 - Fugro Drive and results are included in this renprt

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

t 24 MAR 81



ATTERBERG BDRY UNIT "J MAXIMUM

LIMITS (b) Uscs
WEIGHT t 2 =2 DRY DENSITY Z 7..

LL P1 PI (pcf) (0kg/n
3
) l vgP ' ?) (g /a

LL Pl [P- -Pf)

SM 90.5 1450 7.3 23.0 0.86

SW-SM 100.3 1607 7.3 28.9 0.68

SW SM 106.3 1703 14.2 65.6 0.58
SW-SM 100.0 1602 12.0 47.5 0.68

NP SW-SM 103.7 1661 11.4 49.2 0.63
SP 108.4 1737 12.3 60.2 0.55

SP 107.5. 1722 13.3 63.2 0.57.
SP 96.7 1549 16.5 64.5 0.66 2.58
SP 110.4 1769 9.8 50.2 0.53

SP-SM 114.6 1836 7.1 40.8 0.47
SP-SM 102.4 1640 13.8 57.6 0.65

SP-SM 103.7 1661 15.9 68.9 0.63

SP-SM 108.5 1738 18.0 87.9 0.55

NP SW-SM 112.6 1804 10.6 58.0 0.50
SW-SM 104.9 1680 17.8 79.2 0.61

SW-SM 106.3 1703 16.0 73.8 0.59 1

NP SM
SM 109.2 1749 6.8 34.0 0.54

SW-SM 111.3 1783 11.1 58.2 0.51

I SW-SM 117.1 1876 7.7 47.4 0.44 1
SW-SM 117.1 1876 6.2 38.4 0.44 1

SW-SM 108.4 1737 12.5 61.1 0.55
SW 111.6 1788 12.4 65.5 0.51

SW-SM 115.3 1847 6.8 40.1 0.46
NP SW-SM 114.4 1833 10.2 58.5 0.471

GVJ-GM 118.8 1903 9.1 58.4 0.42

NP GW-GM 121.0 1938 7.3 51.3 0.38 1 2.67

GW-GM 120.8 1935 8.3 56.9 0.40
SP-SM 111.5 1786 12.3 67.7 0.48 1 2.64

SVJ-SM 126.7 2030 8.0 65.4 0.33

33 24 9 ML 80.6 1291 12.1 30.0 1.09
ML 89.1 1427 4.7 14.2 0.89
ML 77.3 1238 6.2 14.1 1.18

NP SM 123.6 1980 5.0 37.6 0.36

32 20 12 CL 101.6 1628 14.2 58.1 0.66

CL 105.6 1692 13.0 59.3 0.59
$g r" 02Q I rR* 19A 76-4 0711
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PERCENT FINER BY WEIGHT

SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIEVE NI

BLOR& COBBLES GRAVEL SAND
"C __ _ _ = FEET METERS 24" 12" 6" 3" 1" 3/4" 3/8" 4 I 40 100

DM-B-3 P-6 20.8-21.6 6.34-6.58
P-6 20.9-21.4 6.37-6.52
P-6 21.8-22.3 6.64-6.80
P-7 25.8-27.4 7.86-8.35
P-7 25.8-26.6 7.86-8.11

P-8 30.8-31.6 9.39-9.63
P-9 40.8-41.6 12.44-12.68 100 99
P-10 50.8-51.6 15.48-1573
P-10 51.6-52.5 15.73-16.00

P-10 51.6-52.5 15.73-16.00
P-l1 60.0-61.6 18.29-18.78 _ __ __ __ __

P-12 70.8-71.6 21.58-21.82
P-13 80.8-81.6 24.63-24.87
P-14 90.8-91.6 27.68-27.92
P-15 98.3-99.1 29.96-30.21

DM-B-4 P-1 0.0-0.7 0.00-0.21 100 97 93 90 75 46
D-3 5.5-6.0 1.68-1.83 100 89 71 55 41 23 15
D-4 8.0-8.5 2.44-2.59 100 98 92 72 47

D-5 11.0-11.5 3.35-3.51 100 82 75 68 63 53 36
D-7 20.5-21.0 6.25-6.40 100 96 89 76 62 37 16
D-8 25.3-25.8 7.71-7.86

D-9 30.3-30.8 9.24-9.39 100 97 88 70 30 12
D-10 40.2-40.7 12.25-12.41 1
D-11 '0.2-50.7 15.30-15.45
D-12 60.3-60.8 18.38-18.53 100 98 85 70 32 15
0-13 70.2-70.7 21.40-21.55
D-14 84.3-84.8 25.69-25.85 100 93 86 79 62 36
D-15 99.3-99.8 30.27-30.42 100 95 83 63 27 14

OM-B-5 P-I 0.8-1.6 0.24-0.49 100 98 92 65 48
P-2 3.8-4.6 1.16-1.40 - _

D-3 7.5-8.0 2.29-2.44 100 98 91 83 48 26
D-4 10.5-11.0 3.20-3.35 100 92 78 66 47 17 7
D-5 14.0-14.5 4.27-4.42 1 100 98 89 59 35
D-6 20.2-20.9 6.16-6.37
D-7 25.1-25.8 7.65-7.86 100 96 80 31 22
D-8 30.2-30.5 9.20-9.30 100 98 90 65 25 16
D-8 30.5-30.9 9.30-9.42 100 99 98 95 79 56

D-9 40.2-40.9 12.25-12.47 100 98 94 65 16 8
D-10 50.5-51.2 15.39-15.61
D-11 60.2 60.9 18.35-18.56 100 98 47 17
D-12 70.2-70.9 21.40-21.61 1

NOTES:

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

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

O - Fugro Drive and results are included in this rmnort

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

24 MAR 81



FINER BY WEIGHT IN-SITU COMPACTEDIPARTICLE ATTERBERG

US STANDARD SIEVE NO. I ZEmm LIMITS (b) USCS DRY UNIT - MAXIMUM-

SAND SILT OR CLAY (c) WEIGHT CD EI
/8" 4 10 40 100 200 .005 .001 LL PL P1 (pcf) (ka/m 3 ) -- (pcf) (kg/m 3

) =
46 26 20 CL 97.1 1556 22.6 83.2 0.74

CL 95.9 1536 22.3 79.7 0.76
CL 93.3 1495 21.2 71.1 0.81

i 41 23 18 CL 90.3 1447 15.3 47.7 0.87
___ CL 93.4 1496 14.0 47.1 0.80

41 26 15 ML 79.3 1270 21.0 50.5 1.12
, I 100 99 98 75 37 46 24 22 CL 102.6 1644 21.5 91.5 0.63 2

_34 19 15 CL 99.1 1588 18.4 76.3 0.62 2
_____ __CI. 101.4 1624 15.8 70.0 0.58

CL 98.9 1584 15.5 64.3 0.62
! 46 22 24 CL 100.2 1605 23.8 94.6 0.68
1 CL 96.6 1548 24.1 87.3 0.75 1
1 CL 91.1 1459 28.8 91.6 0.85

CL 98.1 1572 24.9 93.9 0.72
48 24 24 CL 98.9 1584 23.7 90.9 0.70

97 93 90 75 46 30 NP SM 91.2 1461 2.7 8.5 0.85
71 55 41 23 15 12 GW-GM 115.4 1849 4.0 23.7 0.46
00 98 92 72 47 35 SM 97.1 1556 8.3 30.6 0.731
75 68 63 53 36 25 SM 111.6 1788 5.6 29.7 0.51
89 76 62 37 16 11 SP-SM 115.1 1844 10.1 58.8 0.46

___ _ SP-SM 119.6 1916 9.6 63.2 0.41
97 88 70 30 12 8 SVJ-SM 111.6 1788 9.5 50.5 0.51

1 SJ-SM 114.4 1833 6.5 37.3 0.47
__SW-SM 119.2 1910 9.3 60.6 0.41

i 85 70 32 15 10 SVI-SM 119.6 1916 7.9 52.5 0.41
iSW-SM 114.9 1841 9.8 56.5 0.47

3 1 86 79 62 36 24 1 NP SM 116.8 1871 9.3 57.0 0.44
- 83 63 27 14 11 1 SW-SM 112.8 1807 7.6 41.8 0.49

00 98 92 65 48 42 23 15 8 SC 92.9 1488 6.2 20.7 0.81
____ SM 107.7 1725 2.7 12.9 0.561

1 91 83 48 26 20 NP SM 110.2 1765 8.0 40.7 0.53
" 1 66 47 17 7 5 1 1 SP-SM 104.8 1679 6.3 28.2 0.61

98 89 59 35 22 SM 108.5 1738 7.1 34.7 0.55
I___SM 104.7 1677 12.8 56.7 0.61

- 96 80 31 22 20 SM 106.6 1708 9.7 45.0 0.58
, 90 65 25 16 14 SM 105.0 1682 12.7 56.7 0.61

98 95 79 56 42 SM 100.1 1604 18.2 71.8 0.68
94 65 16 8 6 1_ S'-SM 106.9 1713 7.6 35.8 0.58

SW-SM 106.8 1711 7.3 34.1
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COMPACTED Q

MAXIMUM e~~_ 14_ -
u-- A.al DENSITY - ; 5 -

W. - C. a J cc u 44 J cc
S. . cr cc=t) (kh,/n

3
) o €.CO .1

Il 7.

I__I_2.68
1__!_2.57

1_______!*

SUMMARY OF LAB~ORATORY TEST RESULTS
DELAMAR VALLEY, NEVADA

ME SITING INVESTIGATION TABLE

DEPARTMENT OF THE AIR FORCE - we fl-8-12 OF 4

mm fI I-AT IO LL ns
IAFV-01

1 12



0.5-2.0 0.15-0.61
4.0-5.0 1.22-1.52 __

0.5-1.5 0.15-0.46 __

0.5-2.0 0.15-0.61___
2.0-3.0 0.61-0.91 ___100

0.5-2.0 0.15-0.61 __

0.5-2.0 0.15-0.61
6.0-7.0 1.83-2.13 - - -100

0.5-2.0 0.15-0.61 ___ ___100

0.5-1.5 0.15-0.46 __

0.5-2.0 0.15-0.61 100______

3.0-4.0 0.91-1.22 __

0.5-2.0 0.15-0.61 __

3.0-4.0 0.91-1.22 ___ _____ 100

0.5-1.5 0.15-0.46
3.0-4.0 0.91-1.22 __



_ _ sm __ _ _ _ _ _ _ _

___ SP _____ ___ ____

NP SM _

25 10 ML __ _ _ _ _

___ SW ____ ___ __

SM __ _ _ _ _ __ _

SP-SM ____ _____ __

SM ____ _ _

SM __ _ _ _ _ _

16 5 CL-ML __________

Sw-SM _____ _ ___

14 6 SM-Se
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COMPACTED nU

MAXIMUM _2.

RY DENSITY 30 3 M

(p ci) (kg/u') CM 21 co Cm CUM" ca ~ 'a

:0.58 __ __

130.0 2083 8.1*

_ 121.0 1938 10.5*

120.5 1930 10.5 2.60 _*

__ 101.5 1626 22.5 2.66 __

__ 125.1 2004 110.0 __*

SUMMARY OF LABORATORY TEST RESULTS
DELAMAR VALLEY, NEVADA

MX SITING INVESTIGATION TAIS

DEPARTMENT OF THE AIR FORCE - no 11-8-1
13 OF 4

- AT IMAm
-2 AFV-01
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- CUNPACTED

MAX N IMHT Lo-.ie

all (Pat) (19/l)~ 444 C.3 a

SUMMARY OF LABORATORY TEST RESULTS
DELAMAR VALLEY, NEVADA

MX SITING INVESTIGATION TAILI

DEPARTMENT OF THE AIR FORCE -o 11-8-1
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SUMMARY OF TRIAXIAL COMPRESSION
TEST RESULTS

DEiLAMAR VALLEY, NEVADA
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BOININ SAMFLE SAMPLE INTERVAL SOIL NORMAL STRESS MAXIMM

NO. NO. FEET METERS TYPE ks7- kWe 2  kot kRM 2

DM4-1 0.6 15.2- 157 4.63- 479 SW-SM 1.5 72 2.56 124

2.3 110 3.55 170

3.0 144 4.20 201

DW-S-4 0.7 20.5 -21.0 6.25- 6.40 SP-SM 2.0 96 2A8 130

30 144 3.44 167

4.0 192 4.71 226

DM4- D- 14.0 - 14.5 4.27-4.42 SM 1.5 72 1.97 94

2.3- 110 2..3 126

3.0 144 347 11

ow-SE 0-9 40.2-40.9 12.25- 12.47 Sk-SM 4.0 192 396 in

6.0 207 6.42 307

6.0 383 6.22 394

DIRECT SHEAR TEST RgSULTS
DELAMAR VALLEY. NEVADA

Ni1 SITING INVESTIGATION i I

O EPARTNENT OF THE AIR FORCE - Me 1r.8.4

2 Mno A1I O. 4
24 MAIR 81 94UAF-43
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9.0 EXPLANATION OF CONE PENETROMETER TEST RESULTS

The results of all cone penetrometer tests are presented in this

section. Explanations of the test results are as follows:

A. Depth - Corresponds to depth below ground surface.

B. Friction Resistance - The resistance to penetration devel-

oped by the friction sleeve, equal to the vertical force

applied to the sleeve divided by its surface area. This

resistance is the sum of friction and adhesion.

C. Cone Resistance - The resistance to penetration developed by

the cone, equal to the vertical force applied to the cone

divided by its horizontally 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.

fU RO NBATINAL. $NO.
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H. Soil Column - A graphical presentation of the soil type

versus depth at each cone penetrometer test location. The

Unified Soil Classification Symbol for each different soil

type is listed immediately to the left of the soil column.

Immediately below the soil column, the activity number for

the corresponding boring, trench, test pit, or surficial

soil sample at each CPT location is given.

.If UG *ATsingsa. IS.



K42

80 0

25 2

36 z.

32 32 3



* t :-...

it 25

33

- ~ --------

I 3

0Jjs -G4

21, GG 4

3. C9



23 
I .

----- - -----

I.- I.

2922

GS 2292

0.". - 3
GS -

14

24.

22221

.424%

34 J



- - - • 
_ _

• . .,.

. , -

a -S '..* , . -. s

- . . Jr < -.

--. , - *-e -



-- -~ -'--- *1~~''.

0

t. a.

- . a

j . 4

I-
A

~ -~',

0 -

I-

S - - -

* -*~',

7-'

U'-; ~ . . r *Z%;'-'~ -. -- * -- si,<j' 7
I .. 'U.,

/ -'
'ft U - '< r

U '-U .*'~'*~7' ~

S ~ ;~ .~ ..~ .2K ~ 5'-~ \ '- .v. ~

* SS? ~ '-~ "K-A., 7 -- 7 -~ ~- ~~'~K-

N

-~ L.

/ ''~-~ 1>-
~ /U~

~
*1' ~ i~jB 4.

.1 -5

* - A "W~j'-~\.i<~< .. §'W7~< ~2

~ ~ *5,~ //\ ~ 'a-
' \ i.-"

A ..5J/~j< A

~ K!
/

"'U-> V. ~

- /1
/ " ,~

~~i' 'A



* - - AGS

- C12

(DGS-45

4 

0 9

iISii

.. rC -- 2

s-2 GS 42

110

)~G -S~ 8.

-J A9

1/7

GSC' - -

IN!
/ - es.



-7 -'

GS A4 G

2 -5

GS 41T R. -5 -%

Iwo.: GS44

C-18GS 0 1S9 C- 16cS18 I

S-4

..t - 4-

3 I

GS - 1W 0

144

I Ix/.



-~

O\ ~
/

-~ I
I

~ ~r\ ~. N.~ &

N ~

.~ .. I,

~ -.~ /1 K
~N)~ *.' -

N~aB b

~ - . -~

N - 1~
C,., - - IL

... V
- V.-

-s-f-

K ,-.c-.. -. ...- y7~j.

37 30
w

~ -,N7 . 7

C .7 - *

r '.

K - . -

I' 01 ..

.1

~ A +

7 z -~ '~- I

'----

2 -.- 'KI ~

~- -'~'~- K
a- ~~>-;~> - . --

. - -- .- ( *1

,~A ~ / ..q.

~; N 4
7 - V.--' ~-J '~~~'Lj,-~5) -. %~

4

K ~ ~1

~ L/"~ I
'p ~ ~ r - ..

4- 1 K. A~-i~~4-  
-~

-, (\ K
9' -'-a



4hG - -

tj:fN -.t

> .... .. ....

*1.9. GS, -. 5

A~ IGS -15
-7 1 1

24MARB1I.



s~C -~i 27'9GS1 ~' i ~Ii1

'1GS 7 G T

xi 7

C -31 0~G-
qs P- 14

I 3

- GS -70 (D.. N

4 3. - 35
/C- 36

Oo - 06

-47

" .A ........
G- -'1.



c -

cs-sGS -36

C-6 T--.

RS3 - .~

.137.

% ...... GS-1 GE"LG

C- W3 W R, GROUN

2 8-1 BORING
- 3 3-

T- 0 C-1 CONE

- ':~..-\~ ~T-1 TRENCH

-.. A P-i TEST PIT

-- S-1 SEISMC

R-1 ELE

- ACTI
ACT

z-,.

NT.Deo Ur 0

- ~ 2- 60d =WN t

ACTIVITY L
DELAMA

* 1" ML~MX SITING INVE

DEPARTMENT OF THEA



o GS-1 GEOLOGIC STATION

WR GROUND WATER LEVEL MEASUREMENT

* B-1 BORING

0 C-1 CONE PENETROMETER TEST (CPT)

A CS.1 SURFACE SAMPLE AT CPT LOCATION

T-1 TRENCH

A P-1 TEST PIT

S-1 SEISMIC REFRACTION LINE
sems

R-1 EJGTRCAL RESiSITIVITY UNE

ACTIVITY LINE

MM.L Do* I V mngl~om ofj twp e#Vuibo% a a kmw

Imsl who ow iMM If~ mm

ACTIVITY LOCATION MAP
DELAMAR, NEVADA

MX SITING INVESTIGATION 40 mPA ,

.DEPARTMENT OF THE AIR FORCE - BMO ' I "

- mmr NU



I-N 1 2, J U %l1

DEPTH FRICTION RESISTANCECOERS'

1 ~2 10 8 6 4 2 a I0e 200 300 400

- 12 10 8 64 2 too0 200 300 400

2 - -- --

10

5-

6- 20

1-j



ONE RESISTANCE FRICTION RATIO

400 500 600 100 800 900 (kg/cm2 )

40 500 eon 700 800 900 (tsf) COUN 0 2 4 8

C 1 SUR FACE I:LEV \TIOC) 4810 14bCm sm

SURFICIALC GELOIC CUNI A5 c SI

C-2 SUP FACE ELE CTlo,' 4980 (15181)

SC)F FICIAL GEC LOGIC UNIT A~i sm

P 3

C-3 SC)RFACE ELEV ,TION 523-1 (1594rn1

SLIP FICIAL GEC LOGIC UNII A5i SMI

CA4 SURFACE E LEV NTION: 4790 (1460mu) SM
SUFFICIAL GEC LOGIC UNII A5VC;

GM

____________________sm _____



-F v-T
RAT 10DOT FRICTION RESISTANCE

1I 2 10 8 6 4 2 010
_ _ _ _ _ _ w I

8(Ms) 12 10 8 6 4 2 0 1a0
- 0-- -0 -

2

- - 3- -10-

4

15'

--

1 -- 
5

2--

3- 10 -6FITM RESST Iq(E 12TV

-obo I _-I - -- L_-- - .--- - - - . .- -- - j



CONE RESISTANCE

to0 200 300 400 500 600 700 Boo 900 (kg/cu 2)

100 200 300 400 500 600 700 800 900 (tsf OLM

s P

sP

Csw1

_ _ _ _.-INC



FRICTION RATIO
/c-2)

S) SOIL
COLUMN 0 2 4 6 ()

P8

SM

I Sp

SP
SM______ 

_____

T3

.- -
SM

CS 18



- --- - =- -



- -

CS 5

C 5 SURFACE ELEV NTION 4920 (1500mn)

SURFICIAL GE LOGIC UNII Arii

C 6 SURFACE ELEV TION: 5100 (I1554rnl)
SW

SUFFICIAL GEC LOGIC UNII A51 SM

SP
SM

T-9

C-7 SUIFACE ELEVNTION. 526T (160 3 ,n)

SU FICIAL GEC LOGIC UNII A51



-~~ - lo0

1 5 

----

2 -

1--j

5-

2 2

3 0

55

- -3- -- 30

4



C 20 SURFACE ELEV TION. 4783 (148m; p

SUFFICIALGECLOGI( UN11 A5, cs

C 21SURFCE LEV TION 484 (14 Sm



NIEI ---

(148 1rnW

3 SF,

(1458rm SM

1Ab. CS-20

SMC

475vo 1



-

I ____ ____ ____ ____ ____ ___

~ 1u -

3 -10

~ - -

S

2

- -

~-mmE__



-p -

C 8 S~if. c EL\(~I V1 TIU\ 486i 148d ll

StI, I ik.XL -I U l )(,h ')N IT A',,

C 9 SURF A((fL OIN8hY

C-10 SURFACE LLEV8 TIO'J 493V 1 b0
StI FLALGCLO(GCUNI Ab

C;ONE RLSISTANCE I.- TSF

C II SURFACE Et EVATION. 502W (1F,30m)

SURFICIALGECLOGICUNIT. ASA5

Sw

12 SUJ FACE ELEVOTION. 514t (1168] P 6



U I

-6 - -0

9!

-- 2b

fl 0

1

2

- - 3- --1

--

-3. 20

- ~0 055S

• -- -:
-ii i 10i- - - i I ii I ~ i _ . -.. . i i i i i I



' 2 F i T ')Uiij

WIAL f ( o

C 23 S J FACE L £ T ,) 4,71) 1 136 I

SI F ICIAL (iCL O ljl A)



0tIC 'NIT V

P 10

-AIO -- IV -113-1

EVAT(O. 466 (14?Qrni CL

ECLUGIC UNIT Al
CS 24



3--- -

12 1088420 c 0 0

- -1 - -

128 8 4 2 0 100 200 300



C 12 SU FACE ELEV5,TION. 514E (1568, P6

SU FICIAL GE LOGIC UNI1 A5i /

SM

SW

SM
sw

B2

C- 3 SURFACE ELEViT!ON. 5263 1605rn

SURFICIAL GECLOGIC UNIT A5,

GP .

GM a

CS 14

C-14 SU FACE ELEV TION: 539 ' (1643m)

SU FICIAL GEC LOGIC UNIT: A5i

"GW C ""

G M O --

T-2

C-15 SU FACE ELEV TION: 5540' 1l689m)
SU FICIALGEC LOGIC UNIT: A51

200 300 400 500 600 700 800 900 (tsf) 0 2]

200 300 400 500 600 700 00 900 (k/€2 )

R
CONE RESI STANCE



_________F _____ 0FRI WTON RESISTANCE 12 1SF'

- - 15

0 0 -o-

2-

4-

-15

5-

6 -- 2

- -- 25

8-

30

10-

13-

45
14-

15 - _ 0

50

12 10 8S4
FRICTION RATIO



C 25 SUP F A(F E L EV ATION. 466,1

S U PFI C IA L ((F LO(; )IC U' I1



4~ RESI TANCE 112 7 TSF)

c 25 SUFA(. I LIVT1

SUR IAL(GEC LOG

I842 IOU0 200 300 400 500 B00 700
i-iiII I I I IL8 I 4 2 0 100 200 300 400 500 600 7 O

FRICTION RESISTANCE CONE RESISTAC



FAtL L lV ATION. 4661) ( 142017

FICIAL G~E( LOGIC UNII A]

SMl

SP

sw

SM

700 a00 900 (tsf) 0 2 4 IS

700 80 30 (kgcu2)FRICTION RATIO



8- - 7--

600 700 800 900 (tsf) 0 2 4 5 B(s)

Bee 100 g00 900 (kg/cu 2) FRICTION RATIO

CONE PENETROMETER TEST RESULTS
DELAMAR VALLEY,NEVADA

MX SITING INVESTIGATION $i

DEPARTMENT OF THE AIR FORCE - BUD 11-9- 1
1 OF 2

__________ONO - inATEU*ALs U*.e



DPHFRICTION RESISTANCE 
CONE R

~ 12 10 0 6 4 2 0 100 200 300 400

Z 1210 8 6 4 2 0 100 200 300 400

2-

U 20

125

235

30-

4--



CONE RESISTANCE FRICTION RATIO

400 500 600 700 800 900 (kg/co 2)

I I I I I 1_1_1_1_1_1_1_1_ _I , I I I I SOIL O

400 500 600 700 800 900 (tsf) COLUN 0 2 4

-- SM - - -

~P11

2b SHJRFACE ELEV TION; 4683 l426m)

SURFICIAL GEO OGIC UNIT A;,

C-27 SURFACE ELEV TION: 474 (1445mi SM

SURFICIAL GEOLOGIC UNll A5,' CS 27

-4-

C-28 SU FACE ELEV NTION: 464( (1414m)

SUR ICIAL GEO OGIC UNIT A5v
SM

- 11 I •- ~ - - " .. . _ _



TION RATIO FRICTION RESISTANCE
DEPTH

" 12 10 8 6 4 2 0
I - -- . I I I I IMA La-

B 6 (s) = - 12 10 8 6 4 2 0

-~~ -- 3 1

5 5 -_ _ _ _ _____ _____ __

-- 20

C) 30

10-

I -- --

2-

3- -1



CONE RESISTANCE

2 0 100 200 300 400 500 600 700 800 900 (kg/cu 2)

2 0 100 200 300 400 500 600 700 800 900 (tsf)

3 4 j; i , TJ 4,0 L9

H> AC f L 4TF- , 114
S L

=- --



FRI CT ION RATIO

~gg 800 900 (kg/cu 2)

Boo0 900 (tst) SO IL 0 2 4 6 8%
COLUMN

u31i

P 1



-~---- an~ -

-25

8--

- 30



2 SU. F___ __ __ AC__ LIv____A (1iii
St sP FICA FL V O W,1

CS 29

-- -_A



20)

30

3b

2-

3 -10

3-- -



S;uRFACE ELEV8 TIUN 469, 143lm

SURFICIAL GECLOGIC UNIT A5.

fA7 SUJRFACE ELEV ,TI11 4/8 (145811

-UFCA -)IOd -II 5



SM

SM -

SP-'
SM



2-

1 -

-25 _____

3G

- 3

0-9

3- -10

:lo

6--20

0 To



C-30 SURFACE ELEV4TION 4505 ('1313m)

SURFICIAL GEOLOGIC UNIT Al M~ ML

P 13

C 1SURFACE ELEV TION 4651 (1417/ml

SUR'iCIAL GECLOGI(',UN)1 Aby sm

P 14

C32 SU ACE ELEV TION: 05 (lbb.. ___ ___I.m~



rpp-T

- - - I ___ ______

~ - -



r-'*~-T- m7' - -

__ _ -



-lo-



4 -

31

0L

3 in____ _

12 10 8 8 4 2 0 100 200 n00

12 10 S 6 4 2 0 100 200 300

FRICTION RESISTANCEc



33 SURFACE El EV4lION. 454(i'l38l4rnj

SU FICIAL GECLOGiC UNIT AlNI

SM

300 400 500 600 700 S0o 900 (tsf) 0 2 4

300 400 500 Soo 700 loo 900 (kg/CN 2)
FRICTION R

CONE RESISTANCE



* -.--!

460I)12 10 a 6 4 2
j I T a I I I I II

iFRICTION RATIO 12 10 a 6 4 2

FRICTION RESISTANCE

L ---



AD-A113 391 FIJGRO NATIONAL INC. LONG BEACH CA F/B 13/2
VERIFICATION STUDY -DELAMAR VALLEY, NEVADA. VOLUME 11. GEOTECH--ETC(U)
MAR 81 F04704-8O-C-OoA

UNCLASSIFIED FN-TA 27 DR VOL 2 NL'; El



1 111 .

H.3 1..111

IIIJI.25 1111D1.6

MICRO )F' RLSLUTI&ON U[ST CHART

faft.- ~ ~- -------.-



2 0 100 200 300 400 500 so 700 800 900 (tsf
i Is I Ii  I I I I , --
2 0 100 200 300 400 500 600 700 800 900 (kgf

E CONE RESISTANCE



300 (tsf) 0 2 4 6 8 (s)

il0 (klf/= 2)  
FRICTION RATIO

SNE PENETROMETER TEST RESULTS



600 900 (tsf) 0 2 4 1 I(s)

Boo 90 (kgC@2)FRICTION RATIO

CONE PENETROMETER TEST RESULTS
DELAMAR VALLEY,NEVADA

IMX SITING INVESTIGATION
_ _ _ _TIEN OFTH ARFOCE- M

DEPARTMENT~~~ OF TH2I OC M

ONO. NATIONALs E.G

'I

P64


