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APPENDIX B
Ba1 ROCK DESCRIPTIONS
Rocks were classified according to the Colorado School of Mines
classification system (Travis, 1955), Descriptions of the major
rock types in Lechuguilla Desert (Section 4,5) derived from
macro- and microscopic examination of hand specimens are as
follows (petrographic terminology after Williams and others,

1954):

Bsla1 INTRUSIVE IGNEQUS ROCK (I1)

Quartz monzonite, fine to medium grained with ten to 20 percent
dark colored minerals, holocrystalline texture composed of
euhedral to subhedral crystals, The Predominant mineral assem-
blage consists of plagioclase (9 to 36 percent), potash feldspar
(26 to 50 percent), and quartz (27 to 39 percent)., Accessory
minerals include biotite, epidote, pyroxene, hornblende, and
apatite, This rock ranges in composition from quartz monzonite
to granite; is fresh to highly altered along structures, and

copper mineralization is common along faults, joints, and dikes,

Available data (Wilson, 1933) and field data indicate that two

Joint sets cut both the igneous and metamorphic rocks, These

Joints strike generally N10W to N30W and north-south to N40OE,
Dips vary greatly, but most are near vertical (Tables B-2 and
B-3), Some of the joints observed in the field do not fall
within these general ranges, but strike generally east-west

and dip moderately to steeply to the north or south:. These may

represent a third, less well developed joint systenm,
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Bat1.2 EXTRUSIVE IGNEOUS ROCK (I2)

Extrusive igneous rock does not crop out within the study area,
However, olivine basalt/andesite was encountered in borings
LD-C-5 and LD-D-2 at 255 feet (78 m) and 850 feet (250 m)
respectively, Descriptions of these rocks are as follow:
LD=-D~-2: Generally fresh to moderately weathered, holohyaline,
intersertal texture with intercies between grains filled with
crystallites and cryptocrystalline material. Dark gray to black
on fresh surface (color index approximately 90-95), Fine
grained microcrystalline groundmass w}th large areas of brown
glass in an advanced stage of devitrification. Predominant
mineralogf is plagioclase, olivine, glass, and opaque oxide

with accessory pyroxene and apatite,

LD-D-5: Moderately to very weathered, holohyaline, trachytic
texture, light gray (color index approximately 70-~75), Euhedral
phenocrysts of olivine typically altered to réd iddingsite.,
Abundant equigranular augite and plagioclase laths in a very
fine-grained groundmass, Calcite fills cracks and small ves-
icles, Equidimensional to slightly lath shaped anhedral opaque
oxide and olivine in the matrix, Predominant mineralogy is
plagioclase, olivine, pyroxene, and opaque oxide with access-

ory apatite,

B»1,3 MEIAMORPHIC ROCKS (M)

Quartz biotite gneiss - gray to dark gray (color index 35-70),
medium to coarse grained, well developed gneissic structure,
Generally fresh with well developed patina. Predominant ain-

eralogy consists of potassium feldspar (microcline B-2

-'--n-n--uuul B2
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and orthoclase), quartz, and plagiclase, Contains locally abun-
dant hornblende, biotite, pyroxene and/or epidote, Numerous
intrusions of pegmatite and aplite dikes composed predominanly

of microcline and quartz with accessory garnet and chrysocholla.,

- pout pund  OEE

Quartz-biotite schist - This rock is distinguished predominantly

by its parallel orientation of lamellar mafic minerals (chiefly
biotite), Pegmatite and aplite dikes are notably less abundant

- in the schist than in the gneiss,

In the Gila Mountains and Wellton Hills, foliation in the meta-
morphic rock varies greatly due to faulting, However, in the
northern Copper Mountains, the strike of the foliation ranges

from N65W to NS, and dips from 30 degrees NE to 20 degrees E.’

: Bal,4 SEDIMENTARY ROCKS (S)
Granite-gneiss boulder conglomerate -~ Dark gray brown, poorly
to non-stratified, subangular to rounded granite, gneiss and quartz
monzonite cobbles and boulders in a matrix of light brown to red
arkosic sandstone with generally indistinct bedding., Moderately
to strongly cemented with silica and/or iron oxide, commonly
exhibits cavernous weathering (Tafoni) and imbricate structure of

platy cobbles and boulders,

. Arkosic sandstone - Clastic texture, grayish brown to reddish

brown, fine- to coarse-grained, Typically poorly to well defined
bedding consisting mainly of angular to subangular grains with

l subangular to rounded cobbles and boulders of metamorphic (M)

, 7 and igneous (I1) rock,
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Predominant mineralogy is quartz, potash feldspar, plagioclase,
and biotite with accessory magnetite, muscovite, and pyroxene,
Biotite and feldspar are largely altered to clay. Calcite and
clays are the predominant matrix minerals, Jointing is very

poorly developed in the sedimentary rocks.
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EXPLANATION

ICIAL BASIN-FILL UNITS
/ Stream channel deposits
Terrace deposits
tEolian sand dune deposits
Eolian sheet sand deposits
Younger alluvial fan deposits
Finer-grained ASy
Intermediate-younger alluvial fan deposits
Finer-grained ASiy
Coarser-grained ASiy
Intermediate alluvial fan deposits
Finer-grained ASi
Coarser-grained ASi
Coarser-grained older alluvial fan deposits
JK UNITS
i Igneous, intrusive
lgneous, extrusive
Metamorphic
Sedimentary

: — 7 Geologic contact; dashed where approximate,
queried where extrapolated

_ ; Fauit; dashed where approximate,
‘ queried where extrapolated

Seismic line (See Appendix A)
Boring (See Appendix C)
Trench (See Appendix C)
! Brackets denote underlying unit of unknown depth
description of geologic units, see Drawing 2.
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EXPLANATION

BIAL BASIN-FILL UNITS

. Stresm channe! deposits
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Eolian sand dune deposits

Eolian sheet sand deposits

Younger alluvial fan deposits
Finer-grained ASy

intermediate-younger alluvial fan deposits
Finer-grained ASiy

Coarser-grained ASiy

Intermediate alluvial fan deposits
Finer-grained ASi

Coarser-grained ASi

Coarser-grained older alluvial fan deposits

NITS

igneous, intrusive
igneous, extrusive
Nstamerphic
Sedimentary

— 7 Ssologic contact; dashed where approximate,
queried whers extrapolated

¢ Fault; dashed where approximate,
quer ied where extrapolated

Ssismic line (See Appendix A)
Doring (Ses Appendix C)
Tronch (See Appendix C)
Drachsts denote underlying unit of unknown depth
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EXPLANATION 4
SURFICIAL BASIN-FILL UNITS ii ’
Al Stream channe! deposits
A2 Terrace deposits
A3d Eolian sand dune deposits
A3s Eolian sheet sand deposits
ASy Younger alluvial fan deposits f az&*
ASyf Finer-grained ASy i 10
ASiy intermediate-younger alluvial fan deposits ; .
ASiyf Finer-grained ASiy }f? T
Adiyc Coarser-grained ASiy if -1
ASi Intermediate alluvial fan deposits Qf: , 3
ASif Finer-grained A5i !
ASic Coarser-grained ASi
ASoc Coarser-grained older alluvial fan deposits
ROCK UNITS
Il Igneous, intrusive
12 Igneous, extrusive
| Metamorphic
Sedimentgry
SYMBOLS
— 17 Geolagic contact; dashed where approximate, %
queried where extrapolated 1
—— e e—e 7 FAUlt; dashed where approximate,
queried where extrapolated
LD-S-1 Seismic line (See Appendix A)
{ LD-A,B,C or D-1 Boring (Ses Appendix C) !
LD-T=1 Trench (See Appendix C) !
C 1 Brackets denote underlying unit of unknown depth ; g
J For complete description of geologic units, ses Drawing 2. '%
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SURFICIAL BASIN-FILL UNITS
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EXPLANATION

SURFICIAL BASIN-FILL UNITS
;l Stream channel deposits
A2 Terrace deposits
A3d Eolian sand dune deposits
A3s Eolian sheet sand deposits
FASY Younger alluvial fan deposits
flﬁyf Finer-grained ASy M
iASiy Intermediate -younger alluvial fan deposits
‘ASiyf Finer-grained ASiy
THIT Coarser-grained ASiy
FAS | Intermediate alluvial fan deposits
ASif Finer-grained A5i
ASic Coarser-grained ASi
E ASoc Coarser-grained older alluvial fan deposits

ROCK UNITS
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o= == 7 Fault; dashed where approximate,
queried where extrapolated

 LD~S-1 Seismic line (See Appendix A)
or D=1 Boring (See Appendix C)
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. '::‘::'::':"""“""'u""h'." ""‘"":.“'" te and stage of caliche in dutiad
t on’l unit, nunc,ln' is trom Dase unit. Caliche abseat Ia wpper wait.
te top.




MATERIAL PROPERTIES

APPROXIMATE SHZE DISTRIBUTION ROCK CRAIN MUNSELL MO1STURE
IBLES 5 OF FRACTION CONSISTANCY | WEATHERING | STRUCTURE
ILDERS = 3 INCHES (16mm) | TYPE(CS)| quape COLOR CONTENT N
" TOTAL) GRAVEL | SAND FINES el
Ang- Fresh- }
<1 10 80 10 [ri.,M | subrnd | 10YR §/4 Dry Loose Slight | Nonstrat| wNoaof
Subang- Strat A
60 80 18 2 M Subrnd | 10YR Dry Dense  |Mod-Very | (weak) - |
Mod-Very ;
Ang- Some Strat k
<5 10 80 10 M,I1 Rnd 2.57R 4/8 Dry Dense Fresh (Mod) g
Subang- Loose- [
0 1 85 14 == Subrnd 10YR 6/4 Dry Dense -—- Strat g
Ang- Med Slight-
<5 <5 85 10 M Subang 7.5YR 5/4 Dxy Dense Mod Nonstrat
Med Fresh-
<1 5 85 10 M Subang | 7.5YR 6/4| Drv Dense Slight Nonstrat
Subang- Med
0 20 70 10 M Subrnd 7.5YR 6/4] Dry Dense Mod Nonstrat
. Med
0 5 85 10 -— Subang | 7.5YR6/10| Dry Dense == Nonstrat
Med Upr Non-
<2 10 70 20 M Subrnd 10YR 6/4 Dry Dense Mod-Very | Lwr Strat
Dense- Strat
-10 15 75 10 M Subrnd | 10YR 6/2 | Dry V. Dense|Mod-Very |(w/lenses)
Subang-~
20 60 30 10 M, Il Subrnd - Dry Dense Mod Nonstrat
Med
- s 80 15 M Subang 7.5YR 6/6| Dry Dense Mod-Very | Nonstrat
Ang~- Med
0 10 70 20 |11,m Subrnd | 7.5¥YR 6/6] Dry Dense Mod-Very | Nonstrat
Med
Subang-
10 20 70 10 M Subrnd | 7-5YR 6/6] Dry Dense Very Nonstrat
@ Heasured from USCS Topographic
Maps (1:24000. 1:62500) in
general vicinity of dats peint.
|
Eii-m‘ i“ ) ) ” o b : . ]
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SURFACE SOIL DEVELOPMENT SURFACE MORPHOLOGY
WAXIMUN
pavENENT] 8 CALICHE @ SLOPE HICRO- INCISI0N STREAN
STRUCTURE [CEMENTATIO PATING INORIZON DEPTH STAGE ) RELI'EF DEPTH WIDTH GMMEIﬁ
- F ’
INCHES (mm)/(TABLE E-4) [6} m;gm FEET (NETERS) [(2) (®
Poor/ 20 (6.11)/
Nonstrat| HNone None |None None 1.5 3(0.9) 100 (30.5) ==
Strat Poor/ 9.8 (3)/
(weak) Mod Poor |Mone -—= / 1I-IXI —— —— 65.6 (20) 3.2
Strat -/ 10 (3)/
(Mod) Mod o I -——— | 2(0.6) 125 (38.1) -
Poor/ -
Strat Weak None |None o / 1 0.9 ~— - None ==
[t- Well/ 3.5 | .
Nonstrat Mod Fair [Poor 1(25)/ 11 ~—- (0.8) 3.2
Fair/ 1.5 (.5)/
t Nonstrat Weak Poo. ==/ II 1.5 - 15 (4.6) ce——
Poor-
Faiz/| 0 bt cce-a
B Nonstrat Weak None_ |None 8(203)/ 1I 1.0 - 1.0
Poor/ <1
- Nonstrat Weak None_|None — /1 1.3 (0.3) None ———
Fair-
Upr Non- Poor/ 1-3 (0.3-1)
JVery | Lwr Strad weak | Poor |None |56(1422) / 1-1I 1,0 [4(1.2) |10-15 (3-5) 1.0
; Strat s T Y R Y
tVery lw/lenses) P I ~=- [/ I-1I ~=c ——= -==
. Weak- | Fair/ "8 (2.4)/
M Nonstrat Mod Fair |Poor -— /1 1.6 - 25 (7.6) -—=
T Fair-
! wel/Y b | vl ceeas
Wery | Nonstrat| weak Fair |None 0 /11 2.0 — —_—
Well/ 7 (2.1)/
‘Very | Nonstrat | weak Well |Poor --- / II == i 25 _(7.6) ——
Well/ 20 (6.1)/
xy Nonstrat Mod well [None 4 (102) / II —— 10(3) 195 (59.4) 1.6

PHYSICAL PROPERTIES COMPILED FROM
FIELD OBSERVATIONS ~ PAGE 1 OF 9§
LECHUGUILLA DESERT, ARIZONA
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STATION  |ENGINEERING APPROXINATE
PLASTICITY MAXINUN
NUNBER ~ GEOLDGY DESCRIPTIVE Uscs GRADATION L COBBLES .
(:) Nt NANE(S) SYMBOL(S) OF FINES GRAIN SIZ€ _BOULDERS :
® (. OF TOTAL)| R
Sand w/gravel,
cobbles and
LD~FS-23 ASi boulders SP Poor. _None Boulder 15 X
Coarse
LD-FS-26 | ASif d SM Mod | None | Gravel (1] _«
ASyf
LD-FS-27 | (ASif) [Sand SP Mod None Cobble <1 <
ASyf Coarse
LD~FS-28 | (ASif) Silty Sand SM Mod None Gravel 0 {
LD-FS-33 ASif sand w/silt SP Poor Low Gravel 0
ASiyf Fine
LD-FS-34 (ASif) Silty Sand SM Mod None Gravel 0
LD-FS-35 ASyf Sand w/silt SP Mod None Gravel 1] 4
ASYf Fine
LD-FS~36 (ASif) Silty Sand SM Mod None Gravel 0
ASiyf Coarse
LD-FS-38 (A5if) Silty Sand SM Mod None Gravel 0
Fine
LD-FS-40 ASif Sand w/gravel SP Poor None Gravel 0
LD-FS-41 ASif Silty Sand SM Poor None Cobble <1
Silty sand Fine
LD-FS-42 ASiy w/gravel SM Mod None Gravel * 0
silty Sand
LD-FS-43 ASif w/gravel SM Mod None Cobble <1
Silty Sand
LD-FS-44 ASiy w/gravel SM Mod None Boulder 5

NOTES: (:) includes only complete datas steps

designated by sysbe) ( A) en

Shete buried ot mined unit symbel
eccurs data are en unit listed
fiest encept mshere seceond unit is
underlined, Whete more than ons

laysr I8 distinguished eithin

te tep.

Beufders, cobdles, and coarse
gtavel only.
Metamorphic (M), Sedimentary ($S).

fgneous intrusive (L%), or Ignsous
extrusive (12).

D213 In brachets indicate depth
te and stage of caliche in busied

Rock type symbels:

Catiche atbsent {n upper walt,
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MATERIAL PROPERTIES

APPROXIMATE SIZE DISTRIBUTION ROCK MUNSEL MO1STURE
COBBLES " OF FRACTION GRAIN L : WEA N £
BOULDERS | = 3 INCHES (l6nm) [TYPE(S)| gyype cotoR | cowreny | CONSISTANCY [WERTHERING) STRUCTURE i .
(. _OF TOTAL)[ GRAVEL | SAND | FINES 3
Ang- M
15 10 85 5 M__ | Subrnd —— Dry Dense Mod | Nonstrat
0 <5 75 20 M Subang | 7-5YR 6/6 Dry Dense Fresh |[Nonstrat
Subang- Med
<1 <1 97 <3 M Subrnd 10YR 6/4 Dry Dense Fresh |Nonstrat
Subang- Med
0 5 80 15 M Subrnd | j0yR 6/6 Dry Dense Fresh |Nonstrat
Ang- Loose-
0 <1 90 10 «== | subrnd 7.5YR 6/6 Dry Dense Vexy Nonstrat
Med Dense-
0 5 80 15 === | Subang 7.5¥YR 6/6 Dry Dense -— Nonstrat
Subang- Med
0 <5 85 10 M Subrnd | 7.5YR 6/8 Dry Dense -—- Nonstrat
Subang- Loose - .
o S 75 20 —— Rnd 7.5YR 6/6| Dry Med Dense — Nonstrat
Subang- Med
0 5 80 15 M Subrnd 7.5¥YR 6/6} Dr_ Dense -— Nonstrat
1 Ang- 5YR 6/6 Med
0 10 85 5 --- | Subang | 5.5vR 6/6| Dry Dense Mod Nonstrat
Ang- Loose-
<1 S 65 30 --=- 1 Subana 7.5YR 6/4| Dry Med Dense | Slight | Nonstrat*"
Ang- Med |
- 0 10 75 15 11 Subang | 7.syrR 7/6] bDry Dense None | Nonstrat
Subang- Med
<1 10 70 20 |mM,I1 Subrnd | 7.syr 7/4| Dry Dense |Mod-vVery | Nonstrat
Ang- Med
] 10 75 15 Il Subrnd 7.5YR Dry Dense Iuod-very Nonstrat
4 (:) Feasured f1om USES Topegraphic
ols: Maps (1:24000, 1:€2500) in
hey (3), seneral vicinity of dats peint.
) 1gneens .
dopth
buried 9
per walt,
I |
. L e o S e i




SURFACE SOIL DEVELOPMENT

SURFACE MORPHOLOGY

paveNeNt| s ocne © | swoee | AN INCISION STREAN J,
STRUCTURE tElEIIll’ll)l’ PATINA |WOR1ZON DEPTH STAGE ) Rﬂiltn OEPTH WIDTH #GRMIIEI
- f .
INCHES (nm)/(TABLE E-4)| S | lehsy| reer erens) ¢ ®
Fair/ 12 (3.7)/
Nonstrat | Mod Well | None ~-/ 11 -— 2(0.6) 40 (12.2) -—-
Fair/ 1 (.3)/
Nonstrat | Strong | None | None -/ 11 1.3 -— 5 (1.5) 1.2
None/
Nonstrat | Weak None | None None 0.8 2(0.6) None 0.8
None/
Nonstrat | Weak None | None ~-- / Yone - I 1.0 == None -==
Mod - Poor/ 0.5 (.2)/
Nonstrat | Strong None | Poor .=/ IX 0.7 -— S (1.5) -—
Weak- Fair/ 1 (.3)/
Nonstrat | Mod None | None -/ 11 —~—- —-— 3 (1) -
- Nonstrat | weak None | None None 0.7 1(0.3) None -
, None/
Nonstrat | wWeak None | None -=~ / None 1.0 —— None -
Weak- Fair/
- Nonstrat Mod None { None [13 (330) / II 0.8 == ] ee=—- -
Fair/ 0.5 1 (.3)/
Nonstrat Mod None [ None [<1 (25) / II —~—— (0.2) 20 (6.1) -
Faix/ 2 (.6)/
Nonstrat: Mod Poor | None -/ 11 1.2 — 5 (1.5) -—-
L Poor/ 2-3 (0.6-0.9)/
Nonstrat| Wweak None | None None 2.7 —— 15-30(4.6-9.1) -—
I Falr/ 2.5 4 (1.2)/
mnsttat "‘.k M POOYL - L IT - (0-8) 15 (‘os) -
Fair/ 8 (2.4)/
ry | Nonstrat| weak None | None None -—— — 100 (30.5) -——

PHYSICAL PROPERTIES CONPILED FROM
FIELD OBSERVATIONS ~ PAGE 2 OF §
LECHUGUILLA DESERT

VI SITING INVESTIGATION
DEPARTWENT OF TWE AR FORCE

ARIZONA
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PTp1

i.
. STATION  |ENGINEERING
NUMBER GEOLOGY DESCRIPTHVE yscs PLASTICITY MAX SNUM
. GRADATION £
e ® UNIT NAMECS) SYNBOL(S) OF FINES | GRAIN S)2Z
{. @
: ASyf Silty Sand Coarse
{ LD-FS-46 | (aSif) |w/ gravel _ SM Mod None | Gravel 0
i Fine Sand
.l LD-FS-47 ASiy w/ silt sSP _Mod Nope | Cobble <1
i LD-FS~48 | a5if |sand SP Mod None Cobble <5
Sand w/ silt,
cobbles and
LD-FS-49 | ASic  Ipoulders SP__| Poor | None | Bouldexr 10
ASiyf .
LD-FS~50 (A5if) ]sand SP _Mod None | cobble <1 .
) LD-FS-54 | ASiyf |sand w/silt _SP Mod | _None | Gravel 0
LD-FS-55 | asi sand Sp Mod None Cobble I
&
LD-FS-56 ASiyf |sand _SP Mod None Gravel 0
Coarse (B
LD=-FS-57 ASif Silty Saad SM Mod None Gravel _9
) Fine
LD-FS-58 ASif  |sand _SP Mod None Graval Q
Al on
1o-rs-60 | 35Y) lsana SP Mod None | cobble | <1
: LD-FS-61 ASif Ssilty Sand SM Mod Low Cobble <S
. Coarse
{ LD-FS-62 ASiy Sand SP Mod None Gravel 0
i Fine
; LD~FS-64 | ASiyf lsana SP Mod Nope Gravel 0
i
' NOTES: @ inttudes only conpleie dala sieps Bouluesrs, cobbies, and ceatse
designated by symbel (A ) en gravel only. Reck type symbels:
Drawing 2. Metsmotphic (M), Sedimentary (S),
! Where buried or mized uynit symbol Igneous intrusive (I1). or igmesus
' 7::»1: data ave on wnit listes sxtrusive (12).
| et 1Thee ehere s e e © oata 1o rachars tnticate sote
| A HETI it Galiche ausent in awpar suit.
e tep.




MATER)AL PROPERTIES

APPROX IMATE SIZE DISTRIBUTION ROCK
COBBLES % OF FRACTION GRAIN MUNSELL MOISTURE CE
_BOULDERS = 3 INCHES (16mm) | TYPE(S)| oupp COLOR CONTENT | CONSISTANCY WEATHERING | STRUCTURE |CEN
¢ OF ToTAL)[ERAvEL | s | Fies | G ®
Subang-
0 10 15 15 Il |subrnd 7.5¥R 6/6] _ Dry Med Dense Fresh | Nonstrat| W
Subang-
<1 s 85 10 M,I1 |subrpd 7.5¥YR 6/4 _ Dry Med Dense Fresh | Nonstrat] ¥
]
<5 5 85 | s5-10 73 | Sub SYR 6/6 Dry  |Med Dense |Fresh-Mod| Nonstrat| Y
Ang-
10 <5 85 10 M Subrnd | SYR 5/6 Dry loose | Mod-vVery] Nonstrat| 1§
Fresh-
<1 5 85-90| 5-10 | M.11 ’Mnd - Dry Med Dense | Slight | Nonstrat| A
. ‘ I
Sukbang-
o 5 85 10 _— nd 7.5YR 7/6 Dxy Med Dense | Fresh Nonstrat| W
Loose- ‘7
Ang- |
<5 <1 95 <s_ _|1i,M |s S5YR 5/6 Dry ([Med Dense | Mod Nonstrat | f
Subang- . ;
0 5 85-90 | 5-10 ~-—-— | subrnd 7.5¥YR 6/6 Dry Med Dense | Fresh Nonstrat i
0 <1 80-85 |15-20 M | subang :2.SYR 5/6 Dry Med Dense | Fresh Nonstrat
Ang- 3
0 5 920 5 Il _ |Subrnd 7.5¥YR 6/6 Dry Med Dense —— Nonstrat
Subang- | 10YR V. Loose :ﬁ'::
<1 1 98 1 ~-- |subrnd |8/2 - 8/1 Dry _ |Med Dense b Lensed
Ang- . Loose-
<5 <1 85 15 S,M |subang | 10¥YR 7/8 Dry  |Med Dense | Mod Nonstrat
Subang- |
0 5 85 5-10 Il | subrnd 7.5¥R 7/4 Dry Med Dense | Fresh | Nonstrat
Ang- '7.5YR 7/4| Dry |Med Dense | -—- |Nonstrat
0 5 90 5 Il M .
3 @ (4
1 1 :
Bk gt A
aty ($), geners! vicinity of data point. \
or igneeus .
depth ..
in butied b
R upper unit. e
| ;
A\

“




SURFACE SOIL DEVELOPMENT SURFACE MORPHOLOGY
MAXINUN
I caticie @ stope | MAKIO INCISION STREAN
STRUCTURE CEIENTITIM PATINA |HORI ZON DEPTH STAGE “) RELIFF DEPTH WIDTH RABIEITF
FEE ’,
INCHES(mm)/( TABLE E-4)p @ (NETERS) FEET (METERS) ) @
None/
Nonstrat | Weak None None None 1.5 3(1.0) None -——
Poor/ 1 (0.3)/
Nonstrat | Weak None | None 0 /1 —-—— —— 5 (1.5) —
Fair/ 2 (.6)/
Nonstrat | Weak None | None -— / IX 1.6 ——— 8 (2.4) —
Mod/
| Nonstrat | Weak Mod Good | <3(~76) /7 II _4.0 -— it i
Fair/ 1 (.3)/
Nonstrat{ Weak None | None -—/ IX 1.5 -— 6 (1.8) ——
Poor- .
Fair/
Nonstrat | Weak _None | None | None —— — ——— —
Mod- well/
Nonstrat | Strong | Fair | Good -—- / II 1.2 — —— —
Poor-
' Fair/ 1 (.3)/
Nonstrat | Weak None | None None ~— -— 4 (1.2) —
Fair/
Nonstrat | Mod None | None - / IX 0.7 — None —
Fair/ 1 (.3)/
Nonstrat | Mod None | None 1 (25) / % s eaind 3 Q) ——
None/
Lensed Weak None | None ~None == -— — 1.3 |
Well/ No
Nonstrat | Weak Well ’_m 0/ I —— rntteed ne —
] Poor/ 1 (.3)/
hh Nonstrat | Weak None | None None —— —— 3 (1) =
Fair/ 1 (.3)/
- Nonstrat | Weak None | None None 1.0 —— 6 (1.8) —
p—
| PHYSICAL PROPERTIES COMPILED FROM
FIELD OBSERVATIONS - PAGE 3 OF 8
MX SIYING INVESTIGATION _ e
DEPARTMENT OF TME AIR FORCE  SAMSD 1 -
_ —F.-nun NATION |
S .

—-——- -
<

et h
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i
STATION  |ENGINEERING APPY
i N PLA MAXINUM <
i UMBER GEOLOGY DESCRIPTIVE uscs GRADAT | ON LASTICITY COBBLE
i_ (:) UNIT NANE(S) SYMBOL(S) OF FINES GRAIN SIZE BOULDEN
©) (. OF ToF
= LD-FS-66 | ASif Sand SP Mod None Fine Gravel (1]
l, LD~FS-68 | ASif Sand SP Mod None Fine Gravel 0
| .
i .
i LD-FS-70 | ASiy silty Sand sM Mod Low Cobble <1
’ i ASi Gravel w/ .
o i LD~FS-71 | (layer 2} silt and sand | GP-GM Mod None Boulder S
' ASi
.! LD-FS-71 | (layer 1) Gravelly Sand SP Mod None Cobble <1
C ' A2
- LD-FS-71 | (buried) | Clay Layers CL-CH Poor High silt o
L -
3 LD-FS-71 | (buried) | Silt Layers ML-MH Poor Low Sand 4]
[
’ ! a2
LD-FS-71 | (buried) | sand Layers sp Poor None Gravel (o]
1' LD-FS-72 | ASi Sand sP Mod None Cobble <1
I ASi Sandy Gravel/
LD-FS-73 | (ASoc) Gravelly Sand | GP-SP Mod None Cobble -
1 ASyf
i LD-%S-74 } (ASif) Silty sand SM Mod None Fine Gravel 0
l LD-FS~-75 | ASoc Sandy Gravel GP Mod None Boulder <1
Coarse
v l LD-FS-76 | ASyf Silty Sand sM Mod None | Gravel .0
1
l LD-FS-77 | ASiyc Gravelly Sand SP Poor None Boulder =
NOTES : Includes only complete data steps Bould
| © Joctuemt iy somtat's 411 @ grutenrs; eommiass ottty
Drawing 2. Netamsiphic (M), Sedimentary (S),
#hare buried of nized unit sysbel Ignsous intrusive (I1), o1 Igneous
sccuts data are on wnit listed sxtrusive (12).
. a1 nee amere arcond it 1s (© 0ata 1n brachets indicate septn
Iayer is distinguished within te and stage of catiche ia buried
one unlt, ““....l.. is feem Dase unit, Caliche adsent in wppet waitl.
te top.




(. OF TOTAL)] GRAVEL | SAND FINES \J -
Ang-
0 S 90 5 Il Subang 7.5YR 6/6] Dry | --- _INonstrat | Weq
Subrnd ~
0 5 90 3 Il |Sub SYR 5/8 Dry Med Dense --- _ |nonstrat| Mg
Fresh-
<A <5 85 10-15 n Subang 7.5¥R 6/6 Dry Med Dense | Slight |Nonstrat | Wed
Subang-
s go | 10 | 10 jri,u |subrna L by |pense 5:3" Strat ;a
Subang- i
Fresh-
<1 20 8o 0 |1,M |subrsd |, .0 9/ pry Dense Very Strat :d
i
0 0 0 100 D 10YR 7/4 Dry Dense ——— Lensed J
!
0 0 5 95 N 10YR 7/4 Dry Dense -— Lensed 4
i
0 5 95 0 N S YR 5/8] Dry lgense - Lensed #{
Ang- Med Dense- | Fresh-
" i
<1 <5 |85-90|5-10 | 11 iSubang |, 5yp 6/8| Dry Dense Slight |Nonstrat
; ed n Strat
; M Dense- | Fresh- (weak-mod k
! - 50 45-50 <5 I1,M | Subang 10YR 7/4 Dry L’ﬁ‘& Very 4
Subang-
el ] 5 | 75-80| 15-20| --- |Subrnd |7,5YR 7/6| Dry [Med Dense | --- Nonstrat
) Dense- | Fresh-
<1 60 35 15 M,I1 | Ang 7.5¥YR bry nse Very Nonstrat
Ang- 4 Strat
0 <§ 80 15 == |subrnd |7.syr 7/6 Dry [Med Dense - (weak)
-—- 20 80 <1 |m,11 |subang Fresh-
! 10YR 6/4 Dry jMea Dense | very Nonstrat
se @ Feasured from USES Topegraphic
pabels: Naps (1:24000. 1:€2500) in
ry ($). general vicinity of dats peiat.
igncess
 epth
but lod
! enit,
T e T e g — PR S L N




SURFACE SOIL DEVELOPMENT SURFACE NORPHOLOGY
MAXINUM
PAVENENT] 8 CALICHE @ SLOPE NICRO- INCISION STREAM
ERING| STRUCTURE C(lilll"mq PATING |WoR1ZON OEPTH / STAGE ) RELIEF DEPTH WIDTH Rlnlillﬂ
- FEEY .
INCHES(nm)/(TABLE E-4)} G WL | reer ouerens) 1)
Fair/ 2(.6)/ ‘
| Nonstrat [Weak  INone | None 6 (15) / I-II | -~-- === 6 (1.8) ==
Fair/ 1.5 (.5)/ )
Nonstrat{ Mod _ [None Good 1 (25) / 11 —— -— 4 (1.2) —
Fair/ 4 (1.2)/
Nonstrat | Weak None None None —— ——- 30 (9.1) ——
Mod- Mod/ 35 (10.7)/
Strat Strong Mod Poor S (127) / 11 —— — 2000 (609.6) —
Mod- -/ t 't v e
St!at stmnl - e —- |  ecassas - - -
--_/ -----
el Lensed Mod - —— ——— | ecee—- ——— — -—
-/
- Lensed Mod == S —— T -—
-/
b Lensed Mod _— e ——— T -—
fesh- Fair/ 4 (1.2)/
tht Nonstrat | wWeak None | Poor | 1 (25) / 1-1I - --- 120 (6.1) —
h Strat
esh- - W
(eak-mod) @ 4 J&Zﬁ/ Poor e yar-mrr | - fr0m | o -
None/
- Nonstrat | Weak None ——- 46 (l1168)/ 11 1.1 1 (0.3) None ——
sh- None/ —-—— 130 (39.6)/
g Nonstrat [ Mod poor | =--- -~- / II 20.0 400 (121.9) ——
' Strat Poor/
- (weak) Weak None | None None 0.8 | <1(0.3) None ——
besh- None~- ::::{ 4.5 -
xy Nonstrat | Weak cee /1 ——— (1.4) === ——
PHYSICAL PROPERTIES COMPILED FROM
FIELD OBSERVATIONS - PAGE 4 OF §

LECHUGUILLA DESERT, ARIZONA

VR SITING INVESTIGATION
DEPARTYENT OF THE AIR FORCE  SANSO B-1

GRO NATIONAL I1ING. |




.o ey
] [Et'_l'"
STATION | ENGINEERING | N
] NUMBER GEOLOGY OESCRIPTIVE uscs GRADAT 10N PLASTICITY MAXINUN | CoBi
@ UNII® NAME(S) SYMBOL(S) OF FINES CRAIN SIZE (ngl
LD-FS-78 ASiyf ) sand SP _Mod ___Nme__nnz_enml____.
LD~FS-79 a5i | sandy Gravel GP Mod None Cobble r
] LD-FS-80 | Al/ASyf [ sand SP Poor None Gravel
Sandy Gravel -
] w/ cobbles and
LD-~FS-81 ASoc | boulders GP Mod None | Boulder
ASyf
l LD~FS-82 (AS5if) | silty Sand SM Mod None Gravel
Sand Gravel :
] LD-FS-83 ASoc | w/cobbles GP Poor | None Cobble :ﬂ
ASyf Coarse
l LD~FS-84 (A5if) | silty sand SM Mod None Gravel
ASyf
LD-FS-86 | (ASif) |silty Sand SM Mod None Gravel
l ASyf
LD-FS-88 (ASif) Silty sand SM Mod None |Fine Gravel
¥ Gravelly Sand
LD-FS~-89 A2 w/silt SP-SM Mod Low Gravel
] ASyf Coarse
' LD-FS-90 | (A5if) |silty sand SM Mod None Gravel
i :
‘ | 4 Gravelly Sand
J_ LD-FS-91 ASi w/silt SP Mod None Cobble
] v ASyf
I LD~FS-92 (AS5if) [silty sand SM Mod None |[Fine Gravel
l LD-FS-93 ASiy Sandy Gravel GP Mod None Cobble
' : fnclud L] fete dats steps Beutders, cobdles, amd cearse
| wores: (D) pretudts snly compiete doto s @ grutenes, comper; et
i ] Drawing 2. Metamerphic (W), ‘:::;"'“: ($).
' " buried fued wait syasel Ignesus intitusive . ot Igneeus
! ’ oc:;:t P ::o.oz.un“ "'E:.: estresive (12).
| . fi h d
| A O S K
' '.:’.':.'."‘::'.‘.’.'2"::".: :"::““" unit. Caliche absent in upper walt,
te top. ]




NATERIAL PROPERTIES

APPROXIMATE SIZE DISTRIBUTION

MAX IRUN - ROCK | coapw | munsete | worsTume ‘
COBBLES . OF FRACTION Y
AN SIZE | Boloeas | = 3 INCHES (T6mm [ TYPEC)| guupe | couon | corewr | CONSISTANCY [NEATHERING) STRUC
(. OF TOTAL)| GRAVEL | SAND FINES </ ‘3
Ang- Med Dense- v
1 0 <5 20 5 -== | subang 7.5YR 6/6] Dry Dense -— Nonsg
4
" Cobble — 60 35 | <s M | subang | 7.5YR 7/6] Dry Dense Very Nonstgf
Subang-
0 5 90 5 Il Subrnd 7.5YR 7/4 Dry Med Dense — Nonsg
Med Dense-~| Fresh-
15-20 60 35 5 I1,M | Ang 7.5YR 7/4| Dry Dense Very Nonsg
Subang-
Gravel 0 S 80 15 Il Subrnd 7.5YR 7/4] Dry Med Dense —-— Nons
_ Subang- Med Dense-| Fresh- strat.
}_Cobble ——- 85 15 0 | M,11 | subrnd | 1OYR Dry Dense Very (weak
Coarse Subang- ,
Gravel 0 5 80 15 11 ) suprna ) 7-5YR 7/4| Dry Med Dense | --- | Nonms
Ang-
Gravel 0 <5 80 15-20 —— Subrnd 7.5YR Dry Med Dense -—— Nons
Ang-
ine Gravel 0 <5 70 25 --- | subang 7.5YR 7/4] Dry Med Dense -—- Nons
Gravel 0 15 70 <15 M Subang 10YR 6/3 Dry Med Dense Mod Nons
Coarse Ang-~ Med Dense-
| Gravel 0 <5 80-85] 15 -== | Subang 7.5YR 7/4] Dry Dense -== Nons
Ang-
| Cobble ——— 20 70 10 M,I1 | Subang 7.5YR 7/4] Dry Med Dense Very Nons
Subang-
ine Gravel o .S 80 15 === | Subxnd 7.5YR 6/4] Dxy Med Dense - Nons
- ) Nons
Cobble — 80 20 <1 M Subrnd - Dry Med Dense | Slight o)
, 3nd coarse @ Yeasured fron USCS Topegraphic
8 type symbels: Maps (1:24000 1:62500) in
| Sedimentary ($), genstal vicinity of dats peint.
(11). ot Ignesus
iadicate dopth
sliche in burled
ont in wpper wnit.
.
' : e T
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SURFACE SOIL DEVELOPMENT SURFACE NORPHOLOGY
MAXIMUM
ot ke pvenent| s caticee © | store | MAKIA INCIS1ON STREAN
STRUCTURE KEKENTATYOM ot vun fwom1zow,  DEPTH / STAGE L (') | RELIEF |  OEPTH WIOTH  [GRADIEN
- FEET . :
INCHES (mm)/(TABLE E-4) @ (METERs)]  FEET (METERS) ) @ |
Fai i
rox/ 1.5 (0.5)/
Nonstrat| Weak None 1 (25) /7 1I 0.8 ——— 6 (1.8) -—
Weak- |well/
Nonstrat| Mod Well Good -—- / 11 1.2 -— None ——
None/ 2 (0.6) /
— Nonstrat| Weak None None None 0.5 - 5 (1.5) ——
- Well/ 20 (6) /
Nonstrat —— Well None -~/ 11 8.0 ——— 100 (30) 2.0
1
None/
- Nonstrat| Weak None None | [29 (736) / 11] 1.5 1(0.3) None —_—
- | Strat -—=/ A
(weak) Mod | --- ——- —— /11 32.0 — | - —
None/
o Nonstrat| Weak None None | [31 (787) / I11) 1.5 1(0.3) None -
v None/ 0.5
- Nonstrat| Weak None None ] [18 (457) / I1I] 0.9 (0.2) None 0.9
None/ 0.5
- Nonstrat| Weak None None | [32 (813) / II] 1.0 (0.2) None —_——
Well/
P Nonstrat| Weak Fair None ——— ) === -—- -_— ] e -—
None/ 0.7
Nonstrat| Weak None None | [32 (813) / II) 1.2 (0.2) None ~=- ;
Well/ 14 (4.3)/ ,
Nonstrat| Wweak well Poor 6 (152) / 11 0.8 3(0.9) 75 (22.9) — {
None/
- Nonstrat| wWeak None None | [22 (559) / ---] 1.2 [1(0.3) None 1.2 -
m:;.:a:. Fair/ 7 (2.1) /
th tion | None |Poor | None None 0.8 [3(0.9) | 300 (91.4) - |
" {
PHYSICAL PROPERTIES CONMPILED FROM ;
FIELD OBSERVATIONS = PAGE S OF 9
LECHUGUILLA DESERT, ARIZONA iR
VI SITING INVESTIGATION TaRe ‘
DEPARTVENT OF THE AIR FORCE  SAVSO 8-1 4
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Fu-10-19

—~
STATION | ENGINEERING ~
NUMBER GEOLOGY S PLASTH MAX {NUM
DESCRIPTIVE ust GRADATION LASTICITY COBBLES
(:) UNIT NAME(S) SYMBOL(S) Of FINES GRAIN SIZE BOULDERS
@ ¢ of TemL)f
LD~-FS-94 ASif Sand SP Mod None Cobble <1 :
Gravelly Sand/ :
LD-FS-96 AS5i Silty Sand SP-SM Mod None Boulder 10
Sandy Gravel AT
w/ cobbles and :
LD-FS-97 ASoc boulders GP Mod None Boulder 40 :
) Gravelly Sand
- : w/ silt and
LD-FS-98 ASiyf cobbles SP-SW Mod Mone Cobble 15
LD-FS-99 Al/Aa5y] Sandy Gravel GP Mod None Boulder —
None- Fine
LD-FS-100 ASyf Silty Sand SM Poor Low Gravel 0
ASiyf '
LD-FS-101 (ASif) Silty Sand SM Poor None Gravel 0
LD-Fs-102 A3d Sand SP Poor None Sand 0
Silty sand '
LD-FS-103 ASiyf w/ gravel SM Mod None Cobble -—
Coarse
LD-FS-105 ASiyf | Silty Sand SM Mod None Gravel 0
, Coarse
i LD-FS-106 ASif Sand SP Mod None Gravel 0
l LD-FS-107 | ASiyf Sand SP Poor None Gravel (]
. LD-FS~108 ASYf Fine Sand ) 4 Poor None Gravel 0
LD-FS-109 | Al/ASyf | Sand sp Poox None Sand ]
l NOTES: @ fnciudes enly complete data steps Boufders, cobbles, and coarse
designated by symbel ( A ) on gravel only. Rock type syabels:
Orasing 2. Metamorphic (M), Sedimentaty (S),
l Whese busied sr mized unit syabel fgntous intrusive (I1), or lgnesus
eccufs data are on unit listed extrusive (12).
PR AR AT @ oata in brackets indicate doptn
tayer Is distinguished within te and stage of caliche in butied
l ene unit. nemdbering Is frem base unit. Catiche atsent {n upper wnit,
te tep.
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MATERIAL PROPERTIES
— APPROX IMATE SIZE DISTRIBUTION 4 rocx ol £
, COBBLES ", OF FRACTION GRAIN MUNSELL NOISTUR weaTHERING | stRucTuRe
IN SIZE | BOULDERS = 3 INCHES (16mm) | TYPECS)]  qyppe COLOR conreny | CONSISTANCY | WE (:\ G
(. OF TOTAL)| GRAVEL | SAND FINES 2/
i Ang-
bble <1 <5 85-90 5-10 M Subrnd S5YR 5/8 Dry Dense Slight | Nonstrat
Med Dense-
der 10 30 50 20 M,I2 Subang SYR 6/6 Dry Dense Very Nonstrat
Ang- Fresh- | Strat
lder 40 80 20 <1 M,I1 | subang == Dry Dense Very (weak)
3 Subang-
hble 15 30 60 10 M Subrnd 7.5¥YR 6/4] Dry Med Dense Mo§ Nonstrat
Subang-
pulder — 70 25 5 M Subrnd 10YR Dry Loose Fresh Nonstrat
avel 0 <1 75 25 11 —-—— “10YR 6/4] Dry Med Dense — Nonstrat
Med Dense-
avel (o] <1 85 15 Il - 10YR 6/4 Dry Dense -—- Nonstrat
Strat
d 0 0 >95 ] <5 == Subrnd 10YR 6/4 Dry Med Dense -— é;:;:&iﬂ
Ang- Fresh- :::s:xab
pbble -— 15 70 15 il Subang 10YR 6/4 Dry Dense Mod ( ?ll
arse .
avel 0 5 80 15 Il Subang | 10YR 6/4 Dry Med Dense | Mod Nonstrat
Strat
arse Ang- 10¥YR 6/4-~ (weak)
avel 0 <1 95 S 11 Subang 7.5YR 6/6} Dry Med Dense | Mod
Med Dense- i::::&
avel 0 1 98 <1 Il Subrnd - Dry Dense —— (weak)
Subang~ Strat
avel 0 <1 95 <5 - Subrnd 10YR 6/6| bDry Med Dense | ==~ (weak)
. Strat
0 <1 >99 Y - Subrnd | 10YR 6/4 Dry Loose - (well)

coarse

ype sysmbels:
imentary ($),
). ot Igneons

Picats depth
ehe in butled

(:) Peasured from USCS Topegraphic

Maps (1:24000. 1:62500) in
general vicinity of data peiat.

-
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SURFACE SOIL DEVELOPMENT SURFACE MORPHOLOGY
R caviche © | seoee | AR INCISION STREAN
ATHERING { STRUCTURE CEHENIATION# paTINA [HoR1 20N OEPTH STAGE ) RELIEF DEPTH WIDTH RADIEN
FEETY .
® INCHES(om)/(TABLE E-0)} (55 | fiERqy| FEET (METERS) (%) (®)
y 1 (0.3) /
Well/
k>§light Nonstrat! Mod Fair |Nonme 2 (51) / 11 1.5 - —— —
Well/
Very Nonstl'at M We].l poo-r 5 (127) / 1T 1.3 ——- - - ——
Fresh- | Strat Mod- ] None/ 40 (12.2)/
Very (weak) Strong | poor |[None — ) - -— . 150 (45.7) T
Fair/
Poor- 5 (1.5)/
Mod Nonstrat! Mod Fair [|None 7 (178) / It 1.2 = 100 (30.5) 1.2
None/
Fresh Nonstrat| None None |[None None —_— —_— ———e- ——
None/
—== Nonstrat| None None |None None 0.6 —_ None ——
Poor-
o | e
o Nonstrat| None None [ None 6 (152) / 11 === - (7.6)
Strat
(weak) ; None/ None
e Lensed None None None None —— —— -
N trat: Fair-
Fresh"' s:;l;tra Well/
Mod Aweak) None None __]None _None _ 3.2 B _—
. Fair/ 2.5 5 (1.5) /
Mod Nonstrat| None None |None None -~ {0.8) 150 (45.7) ===
Strat 1-2
| (weak) Mod/ (0.3-
- Mod Mod Poor Poor 10 (254) / 11 — 0.6) None o
3 ;
= raie/
k“‘ (weak) |None-weak None |None None 1.3 |3(0.9) None ———
‘ Strat None/
Mtuing {weak) None |None [None None 1.0 {0.3) None -
Strat :g":/
= (well) None ne  Inone None 0.4 ]3(0.9)] @ ——--- —

PHYSICAL PROPERTIES COMPILED FROW
FIELO OBSERVATIONS - PAGE 6 OF §
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Fy-TR-19
STATION  |ENGINEERING APPROX
P MAX1MUN ;
NUMBER GEOLOGY DESCRIPTIVE USCS GRADATION LASTICITY COBBLES }
(:) UNIT NAME(S) SYMBOL(S) OF FINES GRAIN SIZE BOULDERS
@ ¢. OF TOTAL
LD-FS-110 | aSif Sand Sp Mod None Gravel 0
LD-FS-111| asiyf | Sand SP Poor | None Cobbles < |
None-
LD-FS-112 | ASyf Sand SP Poor Low Fine Gravel 0
LD-FS-113 | ASif sand SP Mod None Cobble <1
LD-FS-114 | ASiy Sand SP Mod None Cobble <1
LD-FS~115 | Al1/A5yf | Sand SP Poor None Sand o
LD-FS-120] ASiyf Sand w/silt sp Poor None Gravel 0o
Silty Sand Coarse
LD~FS-121 | ASif w/ gravel SM .Poor None Gravel 0
AS5yf Gravelly Sand
LD-FS-123 ] (AS5if) w/silt SP Mod None Gravel 0
Gravelly Sand
w/ silt and
Ln-Fs-124 | ASif cobbles SP Mod None Cobble 15
! ASyf£ Poor~-
1 : LD-FS-127 ] (A5if) Sand SP Mod None Cobble <1
LD-FS-128| ASic Sandy Gravel | GP-GW Mod None Boulder 6
ASyf
LD-FS-130] (ASif) Sand Sp Poox _None _Sand 0
LD-FS-131 | ASif (M) Sandy Gravel GP Mod None Cobble S
NOTES: (:) tncludes enly complete datas steps (:) Sculders, cedbles, and cearse ‘
designated by symbel ( A) o0 gravel only. Reck type symbels: !
Drowing 2. Metamerphic (M), Sedimentary (8), 1
Where buried er snised unit symbel Ignseus intrusive (I1), o1 Igmeeus }
occurs dats are an wnit fisted extrusive (12). !
unaer]ne” WheTe ners than ene (© dsta in brackets tadicate septh 3
layer is distinguished within teo and stage of caliche in buried i
en® unit, nusbering is frem base unit. Calliche abseat in wpper enit, |
te top. Vi

o



MATERIAL PROPERTIES

APPROXIMATE SIZE DISTRIBUTION

-

ROCK
COBBLES * OF FRACTION GRAIN MUNSELL MO1STURE
E[ BOULDERS =< 3 INCHES (76mm) TYPE(S) SHAPE COLOR CONTENT CONSISTANCY | WEATHERING | STRUCTURE |CE
(‘7 OF TOTAL)| GRAVEL | SAND FINES @
Med Dense-
0 <5 =95 <5 I1 | Subang 7.5YR 6/6] Dry Dense Mod Nonstrat
. Subang- Strat
~ <5 5 95 <1 I1 | subrnd | 10YR 7/4 Dry Med Dense |Mod-Very | (well)
r Loose~-
wel 0 < 95 <5 11 | subang | 10YR 6/4 | Dry Med Dense | =--- Nonstrat
Loose~-
. <1 <5 95 <5 I1,M | Subang 7.5YR 6/6]| Dry Med Dense {Mod-Very | Nonstrat
: Subang- Loose- Strat
<1 <5 >95 <5 Il | Subrnd 10YR 7/4 Dry Med Dense |Fresh-Mod| (weak)
Ang-
0 0 95 <5 11 | Subang | 10YR 6/4 Dry Med Dense — Strat
o <1 20 10 I1 | subang ' | 10YR 6/4 | Dry Med Dense -— Nonstrat
Med Dense. 3
a 0 15 70 15 Il Subang . 7.5YR 5/6 Dry Dense Mod Nonstrat |Wealq
Subang- ’ Med Dense-
(4] 15 75 10 Il Subrnd 10YR 6/4 Dry Dense -— Nonstrat |None
Subang- SIight-
15 15-20 | 65-70 15 I1,M | Subrnd 7.5¥YR 6/4 Dry Dense Very Nonstrat] S
‘ Med Dense- Strat
F <1 =5 |>85 <10 I1,M | Subang 10Y®_6/4 Dry Dense Mod (weak)
4 Ang- Med Dense-| Fresh-
6 1) 40 <5 M Subang ; 10YR 6/4 Dry Dense Mod Nonstrat




SURFACE SOIL DEVELOPNENT SURFACE MORPHOLOGY
MAX IMUN
PAVEMENT] B cauiche © SLOPE | "WicRo- INCISION STREAN
STRUCTURE [CEMENTAT I0N PATINA |WOR1 2ON DEPTH STAGE ) RELITEF OEPTH WIDTH RADIEN
. FE .
INCHESCam)/(TABLE E-4)] (55 | (JfER1C,1  FeeT uerers) <)
Fair/ ( )/
None- 3.5 3 (0.9
Nonstrat| Mod Poor | Poor 2 (1) /11 1.6 _}a.1) | <20 (6.1) —
Strat None/ 3-4 (0.9-1.2)| _
{well) None None | None None ——— 3(0.9) <20 (6.1) -—
i None/
Nonstrat None None | None None 0.9 2(0.6) None -—
] Poor- °
pr;:/ 5-6 (1.5-1.8)#
ery | Nonstrat| Mod Nore | Poor 7 _(25) / I-1I -—-_ [3¢.9 30 (9.1) -—
Strat Poor/ 5-10 (1.5-3)/
= (weak) None None | None None ——- - 75 (22.9) | —
None/ 3-4 (0.9-1.2)/
- Strat None None | None None 0.5 -—= J40-50(12.2-15.2) -
Poor/ 2 (0.6) /
= Nonstrat None None | None None -— ——— 10 (3.0) e
Fair/ 5-6 (1.5-1.8)/
, Nonstrat [Weak-Hod | poor | Poor | 12 (305) / 11 10.0_ | 4(1.2) | 100 (30.5) -—-
Well/
Nonstrat |None-Weak| None | ~--- | [ 9 (229) / ---] 1.6 2 (0.6) None ——
ght~ Weak- ::i;; 2.5 | 4-5 (1.2-1.5)/
Ey Nonstrat| Strong poor | Poor | 16 (406) / I-II == (0.8) 30 (9.1) ==
; Strat None/ ﬁ
E (weak) Weak None | None None ~—=  14(1.2) None ——
jah- Well/ 4-5 (1.2-1.5)/
Nonstrat - E:ii- None None 6.4 |2(0.6) |20-25 (6.1-7.6) —
\‘ Fair/
} | Nonstrat] mone | Poor | None| [ 4 (102) / II ] 1.5 |3(0.9) None —
:::.:f 4-5 (1.2-1.5)/
3 Nonstrat| --- 11 | poor i 3 (76) / 11 3.2 ]2(0.6) ]20-25 (6.1-7.6) | -~
PHYSICAL PROPERTIES CONPILED FRON

; ’ FIELD OBSERVATIONS - PAGE 7 OF §
: LECHUGUILLA OESERT, ARIZONA
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FN-TR-19
STATION  |ENGINEERING
NUMBER GEOLOGY DESCRIPTIVE uscs GRADATION PLASTICETY NAX I NUN
@ UNH@ NANE(S) SYNBOL(S) OF FINES GRAIN SIZE ('m
Poor-
LD-FS-133| ASiyf Sand SP Mod None Gravel E
Gravelly Sand ¢
LD-FS-134 A54 %gggle:}:s and sp-sw_| Mod None Boulder ]q
Poor- 3
LD-FS-136 ASif |Gravelly Sand SP Mod None Cobble <L
Sandy Gravel Poor-~
LD-FS-137| s ;;/:nﬁ tg' Q:;“] 1:5' GM_ Mod None | Boulder
Cobble on
LD-FS-139 Als Fine Ssand SP Poor None Surface
LD-FS-140 AS5if |sSand Sp Mod None | Cobble |
LD-FS-142 ASif |[|Sand SP Mod None Cobble
LD-FS$S-143 ASif Sand Sp Poor None Gravel
Gravelly Sand Coarse
LD-FS-144 ASif |w/silt SP Mod None Gravel
Coarse
LD-FS-145 ASif Sand SP Poorx Low Gravel
Coarse
LD-FS-148 ASif Sand w/gravel SP Mod None Gravel
Poor=-
LD-FS-149 ASif |Sand w/silt SP Mod None Gravel
Coarse
LD-FS-150 ASif |[Sand SP Mod None Gravel
Poor- Coarse
LD~-FS-151 ASiyf |sand ) 4 Mod None Grave)l

wotes: (0

Includes only complete dats steps

Beulders, cothles, and cearse

designated by syabel (A) on
Deawing 2.

Uhese buried of mized unit symbel
sccurs data are on wnit listed

fiest escept nhere secend unit is
underiined. Where more thaa ene
loyer s distinguished within
one unit, nuabbsing is feen Dase
te tes.

@ Bata in brackets indicate depth

gravel enly. Rock type sysbols:
Netamerphic (W), Sedinentary (3),
tgncous intcusive (IV), or tgacens
estrusive (12).

te and stage of caliche In butied

wnit. Caliche adsent in wppet walt.
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MATERIAL PROPERTIES

APPROXIMATE SIZE DISTRIBUTION ROCK a0 MUNSELL W01 STURE
COBBLES = OF FRACTION GRAIN | WEATHERING | STRUCTURE
2€ | souoers | = 3 INCHES (16mm) | TYPECS)|  quupe COLOR conTenT | CONSISTANCY {HE @' 6
("._OF TOTAL){ GRAVEL | SAND FINES
Ang-
0 <5 90 5-10 M Subang 10YR 6/4 Dry Dense ---= |Nonstrat
Med Dense- Strat
Subang-
Subang-
<1 15-20)70-75 | <10 | m |5 )7 svres6| pry Med Dense| Mod _ |Nonstrat
Ang- Dense-
55 S0 35 15 I1,M | Subrnd ———- Dry V. Dense Very |Nonstrat
Subrnd- &
— <s | >95 0 M |R0d 10YR 6/4 Dry Dense Mod  |Nonstrat
Subang- |
<s 5 90 s M 2.5YR 5/8 Dry Med Dense| Slight |Nonstrat .
Ang- Slight- <
<1 <s 90 5-10 M Subrnd 5YR 6/4 Dry Med Dense | Mod Nonstrat
Fresh-
0 <s | >o05 <5 M_ | subrng | 1OYR 6/4 Dry Med Dense | yoq Nonstrat
0 25 65 10 M Subang ,7.5YR 7/4 Dry Med Dense| --- Nonstrat
} Med Dense-+ :
0 <1 90 <10 —— gm:'; SYR 5/6 Dry Dense — Nonstrat
Loose-
Subang- | Med
0 10 85 5 ~-~ | Subrnd | 7.5YR 6/4 Dry Dense -— Nonstrat
0 <5 =90 *10 M ———- !7.SYR 5/6 Dry Dense — Nonstrat
Ang-
0 5=-10 [80-~90 5-10 ——— Subang 7.5¥R 7/4 Dry Med Dense| Fresh Nonstrat
0 <1 95 5 M Subang | 10YR 6/4 pry Med Dense| ~-- Nonstrat

hese
ols:
ry ($),
1gasens

@ Measured from USES Topegraphic

Naps (1:24000, 1:623500) ia
general vicinity of data point.

G g rm s e e - e e ——




SURFACE SOIL DEVELOPMENT

SURFACE MORPHOLOGY

— caviche © | stoee | WXL wcasion STREAN
WEATHERING | STRUCTURE JCENENTATION PATINA |HORY ZON DEPTH STAGE () RELIEF DLPTH WIDTH ISIIIBIEIIH
) | FEET ’
0 INCHES(m)(TABLE E-0f (5 | (\Ffls)|  Feer cuemers) ) ®
None- Poor/ 6-8 (1.8-2.4)/
---- |Nonstrat | Weak None | None None 0.7 3(0.9) 50 (15.2) 0.6
strat  |weak- | Fell/ 15 (4.6) /
Mod (weak) Mod Faiy | Poor 5 (127) / 1-11 -—- -—- 50 (15.2) —
met 3-5 (0.9-1.5)/
air- 20 (6.1) -—-
Mod Nonstrat | Weak Well | Poor 5 (127) / I ——= 3(0.9) *
Weak- —/
Very |Nonstrat |Med -— -— ————f =-- -— -— | - -—
Poor/ S (1.5) /
Mod Nonstrat | Mod None | None 4 (102) / 1-11 —— -—- ———— —-—
Weak- well/ 3 (0.9) /
Slight |Nonstrat | Mod Poor | Good | 11 (279) / II -—- -— 1¢ (3.0) -— i
. Fair/
Slight- Weak- Poor- 3-4 (0.9-1.2)/ :
}] Mod Nonstrat | Mod Fair | None | 1 (25) / 11 3.1 -— 10-15 (3.0-4.6)] 3.1 -
Fresh- Weak~- Poorx/
Mod Nonstrat { Mod Poor Poor -—- / II —— 4(1.2) === -
Fair/ 2 (0.6) /
p| - Nonstrat | Mod Poor | None | 10 (254) / II -—- -—- 4 (1.2) -
4 Poor-
—— Nonstrat | Mod Fair/ Good 0/ 11 —— (8.:) None ———
s . N .
Weak- Fair/ 1-2 (0.3-0.6)/
—— Nonstrat | Mod None | None 2 (51) / 11 -——— -— 4-6 (1.2-1.8) —
Mod- Faix/|
-—— Nonstrat | Strong Poor | Poor ---/ 11 2.0 1(0.3) None -——
Weak- Fair/
Presh Nonstrat | Mod None | None 1 (25) /11 1.0 -— None -— 1
Poor/
- Nonstrat | None None | None None 1.5 —-— None —

PHYSICAL PROPERTIES COMPILED FROW
FIELD OBSERVATIONS — PAGE 8 OF ¢

A DESERY, ARIZ :
W SITING INVESTIGATION ALL TN
DEPARTVENT OF TME AR FORCE  SAWSD B-1
O NATION




[

IR ke T

Fa-TR-18
STATION  |ENGINEERING APPROXIMATE
' 4 MAXINUN
NUMBER GEOLOCY DESCRIPTIVE uscs GRADATION LASTICITY COBBLES
@ UNIT NAME(S) SYMBOL(S) OF FINES GRAIN SIZE BOULDERS |
©) (:._OF TOTAL[ €&
ASyf Coarse
LD~FS~152 ] (ASif) Silty Sand SM Mod None Gravel o
ASyf Coarse
LD-FS-154] (ASif) Silty Sand SM Mod None Gravel 0
Coarse
LD-FS-166 | ASif Silty Sand SM Mod None Gravel 0
ASyf . Fine
LD-FS-170 {(A5if) silty Sand SM Mod None Gravel 0 i
Sand w/silt Poor- ;
LD-FS-177 ] ASiyf and gravel sp Mod None Cobble <1 1
Coarse
LD-FS~-182 | A1/ASyf | Sand w/silt SP Poor None Cobble 0
Gravelly Sand
LD-FS-184] ASi w/cobbles SP Mod None Cobble 10 4
Sandy gravel
w/cobbles and
LD-FS-186 ] ASi bc/aglders GP Mod None Bouléaer 30-50

wotes: ()

Includes enly complels dats steps
designated by syaded (A ) o» .
Draving 2.

Where buried ot nifsed ynit symbel
occurs dats are on ynit tisted
first gacept whave seceond unit is
undettined. Bhece mste tham one
fayer is distinguished nithin
one unit, numdering is frem base

BSeulders, cobbles, and cearse

gsavel enly,
Hetamatphic (W), Sedimentary (8),
Tgnasous intrusive (I1), ot Ignesws

sstrusive (12).
@ Data in Srackets indicate depth

Rech type symbals:

te and stage of caliche in dutied




MATERIAL PROPERTIES

108 APPROXIMATE SIZE DISTRIBUTION ROCK CRAIN NSELL HOSTURE
COBBLES % OF FRACTION R v | weaTHERING | STRUCTURE
$IZE | soutders | = 3 INCHES (16mm) [ TYPE(S)| gyppe COLOR conreny | CONSTSTANC & _F
(._OF TOTAU)[ GRAYEL | SN0 | Fings | O D
se Ang- - Med Dense
1 0 <1 | 85-90 |10-15 -——_| subang 7.5¥YR 7/4 Dry Dense — Nonstrat
Ang-
0 <1 |85-90 |10-15 -== | Suban 7.5YR 7/4 Dry Med Dense —— Lensed
_ Subang- Med Dense-~ :
el 0 5 80 15 11 Subrnd SYR 6/6 Dry Dense —— Nonstrat |
Subang- Loose~ j
jel 0 2 78 20 ~-= | Subrnd 7.5YR 6/6 bry Med Dense — Nonstrat |:
Rie <1 10 80 10 I1 | subang | 10vR 6/4 Dry Med Dense | Mod Nonstrat J
Subang- Loose-
e 0 S 85 10 —— Subrnd 7.5YR 7/4 Dry Med Dense —— Lensed
Subang- Med Dense-~
e 10 20 75 S 11 Subrnd 5YR 5/6 Dry Dense Mod Nonstrat
' Ang- Mod Strat
jger 30-50 70 25 5 |m,11 Subrnd | ----- Dry V. Dense Very {weak)
conrse @ Neasysred from USCS Tepegraphic
syabels: Naps (1:24000. 1:€2500) is
atasy ($), gene 8t vicinity of data pelat.
). ot Igncous
ate dopth
e in buried
in sppor wait,

Py - I




SURFACE SOIL DEVELOPMENT

SURFACE MORPHOLOGY

S carche © | swope | NAKON INCISION Lsnm
ATHERING ] STRUCTURE [CEMENTATION PATINA [HOR ZON OEPTH STAGE () RELIEF DEPTH WIDTH RADIEN
o) INCRES(nm)/(TABLE E-0)| (3 | FRERc)|  FEET (METERS)  [(*) ®
None/ 0.5
Nonstrat | Weak None |None | [19(482.6) / 1I] 0.9 {0.2) None ——
None/ |
LF--- Lensed Weak None |None [30(762.0) / 11} 0.8 _](0.3) None ——
well/ 1-2 (0.3-0.6)/
-— Nonstrat| Mod None |None 1 (25) / 11 —— — 3-8 (0.9-2.4) —
None/
-— Nonstrat | Weak None INone |[37(939.8)/---} 1.5 1(0.3) . None ~——
Pooxr/ s (1.5)Y/
Mod Nonstrat| None None |None None 1.8 3(0.9) 40 (12.2) —
None/
- Lensed Weak None |None None 0.7 —— —— - 0.7
‘ well/ 1 (0.3)/
Mod Nonstrat Mod Fair None 4(102) / 11 2.0 —— 4 (1.2) ——
Mod Strat pPoox/ - 10-20(3.0~6.1)/
Very (weak) Srong |Poor |---- 0 / 1I-IIIX 10.0 -— 50-60(15.2-18.3)] 1.4
-

PHYSICAL PROPERTIES COMPILED FROM
FIELD OBSERVATIONS — PAGE 8 OF §
LECHUGUILLA DESERT, ARIZONA

VI SITING INVESTIGATION
- DEPARIVEN' OF THE AIR FORCE

SAWSO

Time

B-1

A -

.

e

J




-
FN=TR-19
i
FIE WO
et [arrireoe | SUMACE foguripgy SRR LR onensiona LI THOLOGY
* CONTINUITY
N [STRURE/DIPL wacho | wicRo | FILLING®| cuevens) | uenens) | “CPEREEAT)
0,08-5° >50° ) ;
rux._nv-rs-s H15W/80 Flat | Rough 1 0.02-1500)] (= 15m) 15-50 Sedimentary ]
Straight 0.5~1"° >50°
(0-Fs-104 | N20E/g5Nw {0 S0 Rough 1 (015-030m  (=15m) 50-25 ) gneous
: LD-FS-104 N30l/85NE+curvlng pough |3 | S| (23E) 50-25 Igneous
Straignt 0.8-1.0° >50°
LD-FS~117 | N4AOW/BEW I:urvinlj Rough 4 (0.02-0.30m) (> 15m) §0-25 {gneous i
v <0.08-0,50' 50°
i LD-FS~129 | N4OE/90 Curving | Rough 5 (<6.02-0.i Sa) (:‘5.) 25-0 Metamorphic
! LO-FS-153 | N3ow/30sw | =— - - - - - Sedimentary
LD-FS-165 | N20E/80SE | Curving | Rough I P B T 50-25 I gneous
0.5-5° >50°
LD-FS-165 | NAOW/75SW | Curving | Rough 1 (0.15-1.5m) (>15m) §0-25 Igneous
o 1o-rs-167 [ NaoE/80 [ curving [T 1 fo i thael  (Tiem) 75-50 1gneous
Smooth- 0.5-5° >50"
o Lo-Fs-167 | n25w/BSNE | Curving [SA00tS ] .15 5m| (> 15m) 75-50 Igneous
LD-FS-180 | N7SW/EINE | Curving | Rough 1 (0_]3:},?0') (:?gm) 100-75 1gneous
LD-FS-180 | N13W/B5SN | Curving | Rough I P s 100-75 Igneous
S LD-FS-180 |N75€/80SE | Curving | Rough B = 75-50 Igneous
]
3
| |
| |
| i
3
3 l
* 1. None 4. Calcite
2. tron Oxide 5. Epidote
l 3. Chrysossils SUNMARY OF ROCK JOINTING
) NOTE: Oats compiled from Rock Conditions and LECHUGUILLA DESERTv ARIZONA
Materis! Resources data sheets (Form 204.
l Appendix E). Dashes Indicate a lack of specific WX SITING INVESTIGATION Tasee
data at these locations. DEPARTMENT OF THE AIR FORCE - SAMSO B-2
‘ NATIO




B e

l EN-TR-19
' FIEW | ,reee|  SURFACE  coating/| SPACING |  LENGTH ulusﬁtgolum
STATION ‘ FEET FEET CONTINUITY LITHOLOGY
NO.  [TRIKEDIN wache | wicko |FILLING®| (yereps)| (METERS) | "(PERCENT)
l L0-FS-5 | m70w. 9089 | Curving ‘:::1‘:- 2 .h%a-—oo.i%;) (:-';%') 50-0 Sedimentary
LD-FS$-23 N13E. 90 - - - - - - Metamorphic
l L0-FS$-317 MADE ‘05SE - - - - - - Metamorphic
LO-FS-45 | n3ae/som| — - - - - - Metamorphic
] LD-FS-59 | N70E/10M| — - - - - - Sedimentary
LD-F$S-129 | N30W/25SW | Curving | Rough 5 (00028_-001.’;; (:?g;) 50-0 Metamorphic
LD-FS-164 | NSSE/8ONN | Curving | ~— 1 - - 75-50 Metamorphic
] LO-FS-164 | N6SE/BISE | Curving - 1 - - 15=50 Metamorphic
LD-FS-186 | N12E/87SE | Curving - - - - - Metamorphic
i LD-FS-179 | NBOE/SOSE | Curving - - - - - Metamorphic
- Lo-Fs-181 | Nzow/Bss [Siraleht pougn U o sl (o tom 25-0 Sedimantary
i
i
|
* 1. None 4. Calcite
3 ey Eptdote SUMMARY OF ROCK FOLIATION/BEDD ING
NOTE: Dats compiled from Rock Conditions and LECHUGUILLA DESERT, AR1ZONA
Material Resources data shests (Form 204~
Appendiz E). Dashes indicate a lack of speciflic MX SITING INVESTIGAT(ON TAaLE
dats at these locations. DEPARTMENT OF THE AIR FORCE - SAMSO B-3
. F—[i.-no NATION
} 1
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FN-TR-19

WO
FIELD | avTiTupe SURFACE coATING/| SPACING | LENGTH | b urncioNaL

STATION FEET FEET CONTINUITY LITHOLOGY
: Smooth- .08-0.5' >50° - i
LD-FS~5 N70W/50SW | Curving Rough 2 (.02-0.15m) (> 15m) 50-0 Sedimentary
LD~FS$-23 N15W/90 - - - - - - Metamorphic
LD-FS-37 | N4OE/85SE - - - - - - Metamorphic
LD-FS-45 | N34E/59NW - - - - - - Metamorphic
LD-FS-59 | N70E/10NW - - - - - - Sedimentary
LD-Fs-129 | N30w/255% | Curving | Rough 5 looroimm (ol 50-0 Metamorphic
LO-FS-164 | NSSE/BONW | Curving - 1 - - 75-50 Metamorphic
LD-FS-164 | N65SE/BISE ) Curving - 1 - - 75-50 NMetamorphic
LD-FS~-186 | N12E/87SE | Curving - - - - - Metamorphic
LD-FS-179 | NBOE/SOSE | Curving - - - - - Metamorphic
- Straight- 0.08~0.5" >50' -~ )
LD-FS~-161 | N2OW/B5S Curving Rough 1 0.02-1.500) (> 15m) 25~0 Sedimentary

* 1. None 4. Calcite

2. tron Oxide 5. Epldote SUMMARY OF ROCK FOLIATION/BEDDING

]
E : 3. Chrysocollsa
]

: LECHUGUILLA DESERT, ARIZONA

NOTE: Oata compiled from Rock Conditions and

3 Material Resources data sheets (Form 204-
'. , Appendix E). Oashes indicate 8 fack of specific WK SITING INVESTIGATION TAgee
j dats 8t thess locations. DEPARTMENT OF THE AIR FORCE - SAMSO B-3

—f:nno NATIONAL INC.
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LD-F$-122
A

LD-F$-13
7.
LD-NP-AR’
o
" ‘.
M
L9-Cs-AA

B-A.8.6,0,7,00 849
o

EXPLANATION

geologic Fisid Station; ODsnotes a complets data stop, including data sheets, photo-
graphs, and detailed fisld observations.

Beologic Field Station; Denotes a supplemental data stop for photographs and/ot
detailed field observations.

fticrorelie! Profiles: Ysnotes location which may coincide with geologic field
statiens.

Line of Qeclogic Cross Sectien.

Activity locations (boriags, trenches, shallow seismic refraction lines ).
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NOTE: Explanation of geologic units is contained on Drawing 1 Geatogic Hap of

Lechuguilla Desert, Arizona
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