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FOREWORD 

This volume of' geotechnical data was compiled for 
Department of the Air Force, Ballistic Missile Office (BMO 
in compliance with Contract No. F04704-80-Cr-0006 .CDRL 
004A2. It contains the field data and laboratory 
results from the investigation of Coyote Spring Valley 
synthesis of these data is available in Volume I. 

The data in each section of this volume are preceded ĥy 
explanation of.the format and terms used in the compilaii 
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SECTION 1.0 

ACTIVITY LOCATION MAP 

(IN POCKET) 
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SECTION 2 . § ; 

BORING LOGS 
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2 .0 EXPLANATIONS OF BORING, TRENCH, AND TEST PIT LOG 

Al l d a t a from b o r i n g s , t r e n c h e s , and t e s t p i t s a r 

on s t a n d a r d F u g r o N a t i o n a l l o g s i n S e c t i o n s 2 . 0 

4 . 0 . E x p l a n a t i o n s of t h e co lumn h e a d i n g s on t h e ]. 

f o l l o w s : 

A. Designations - Borings, trenches, and test pits 

fied as follows: 

CE-B-1 
CE - abbreviation for the site (e.g., CE-Coyote £ 

Valley) 
B - abbreviation for activity (e.g., B-boring, T 

P-test pit) 
1 - number of activity 

2-1 

p r e s e n t e d 

3 . 0 , and 

s a r e a s 

a r e i d e n t i -

01 

on 

pr ing 

- t r e n c h , 

B. Sample Type - D i f f e r e n t s ampl ing t e c h n i q u e s wei[e 

t h e symbols a r e e x p l a i n e d a t t h e bot tom of t h e b 

For d e t a i l s o f s a m p l i n g t e c h n i q u e s , s e e S e c t i 

Appendix in Volume I . H o r i z o n t a l l i n e s , t o scj:a 

c a t e t h e d e p t h where sampl ing was a t t e m p t e d . 

C. P e r c e n t Recovery - The numbers shown r e p r e s e n t 

( i n p e r c e n t ) of t h e s o i l sample r e c o v e r e d , in t h e 

t h e f u l l p e n e t r a t i o n of t h e s a m p l e r . 

D. N Value - C o r r e s p o n d s to s t a n d a r d p e n e t r a t i o n kre 

w h i c h i s number of b l o w s r e q u i r e d t o d r i v e .a 

s p l i t - s p o o n s a m p l e r f o r t h e s e c o n d and t h i r d 

6 - i n c h (15-cm) i n c r e m e n t s w i th a 140-pound (63.5--kjg 

f a l l i n g 30 i n c h e s (76 cm) (ASTM D 1 5 8 6 - 6 7 ) . 

E. Depth - C o r r e s p o n d s t o d e p t h below ground s,urfac€! 

and f e e t . 

used and 

ing l o g s . 

A5 .0 of 

e , i n d i -

- f u G R D NATIONAL. INC. 

;he r a t i o 

sample r to 

s i s t a n c e , 

s t a n d a r d 

of t h r e e 

) hammer 

n m e t e r s 
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mhoIs (see 

w 

F. Lithology - Graphic representation of the soijl land rock 

types. . 

G. USCS - Unified Soil Classification System sy 

Table II-2-1 for complete details). 

H. Soil Description - Except in cases where samples 

sified based on laboratory test data, the descrlpjt 

based on visual classification. The procedures out 

ASTM D 2487-69, Classification of Soils for Engineering 

Purposes, and D 2488-69, Description of Soils (Vi4u^l-Manual 

Procedure) were followed. Solid lines across 

indicate known change in strata at the depth shown 

ere clas-

ions are 

lined in 

th e column 

Def in i t i ons of some of the terms and c r i t e r i a ti3 

s o i l s and c o n d i t i o n s e n c o u n t e r e d d u r i n g the ex 

fol low. 

Gradat ion : A coa r se -g ra ined s o i l i s wel l .g raded i 

a wide range in g r a i n s i z e and su 

amounts of most i n t e rmed ia t e p a r t i c l e 

de sc r i be 

o r a t i o n 

f i t has 
I 

; t a n t i a l 

z e s . 

Poorly graded i n d i c a t e s t h a t the soil! Icpnslsts 

predominantly of one s i ze (uniformly cfxia'ded) or 

has a wide range of s i z e s with some in re rmedi -

a t e s i z e s obvious ly missing (gap-gradedt 

Moisture Dry 
Slightly Moist 
Moist 
Very Moist 

Wet 

no feel of moisture 
much l e s s than normal , njioistu 
normal mois ture ;. for s o i l 

re 

much greater than nor 
moisture \\ 

- for soils belowithe water 
table 

al 

- f u G R O NATIONAL. INC. 
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(Ejtcludins p«rtlclef larger than 3 fn. and bas ing fracifoni o n 

eatlmaied wclghii) 

25 « " 

C o s •• 

. c c — 

SJI 

. :S S 

» s ; z 
• 3 1 - » 

:.= » ?a 
i c d 6 " 

; a ^ -
I w T: 3 

w c S: 3 ^ 

o 5 . 

= 0 3 
C w C 
SB" 
0 5 

. A o 
* 3 S c '5 
« c a a c 

a E 

Wide range In grain l ize and lu tMtanl la l 
a m o u n t ! of all in te rmedia te par t ic le 
•izea 

Predominant ly one alze or a r ange of sizes 
with some in te rmed ia te sizes missing 

N o n p l i i t i c Ones (for identiOcalion p r o 
cedures see M L be low) 

Plastic nnes (for IdcniiQcation p rocedurea , 
tee CL below) 

Wide range in grain sizes and subs tan t i a l 
amoun t s of all in te rmedia te p a n i c l e 
sizes 

Predominant ly o n e size o r a r ange of sizes 
with some in te rmed ia te sizes missing 

Nonplas t ic fines (for idei\liflcation pro> 
cedures, sec M L below) 

Plastic ftncs (for identification p rocedures , 
see CL below) 

IdeniiQcaiion Procedures o n Fract ion Smaller i han N o . 40 Sieve Size 

Hi 

High ly Organic Soils 

Dry Strength 
(crushing 
charac icr -

istics} 

N o n e to 
slight 

Med ium lo 
high 

Slight to 
medium 

Slight to 
medium 

High lo 
very high 

M e d i u m to 
high 

D i U t a n c y 
( reac t ion 

lo shaking) 

Quick t o 
slow 

N o n e t o 
very slow 

Slow t o 
none 

N o n e to 
very t low 

T o u g h n e s s 
(consistency 
near plastic 

l imi t ) 

Slight t o 
m e d i u m 

Slight to 
m e d i u m 

Readily ideniified by co lour , o d o u r , 
i pon^y feel a n d frequently b y fibrous 
texture 

b r o u p 
Symbols 

CL 

Typica l N a m e s 

Well g raded gravels, gravel-
sand mix tures , l i t t le o r n o 
fines 

Poor ly g raded gravels, gravel-
sand m i x i u r u , little or iioflncs 

Silly gravels , poor ly graded 
gravel-sand^silt mix tu res 

Clayey gravels , poor ly graded 
gravel-sand-clay mix tures 

Well g raded u n d s . gravelly 
l a n d s , little or no fines 

Poor ly g raded sands , gravelly 
sands . Utile o r n o fines 

Silly u n d s , poor ly graded sand-
silt mix tures 

Clayey s ands , poorly g raded 
sand-clay mixtures 

Inorgan ic silts and very One 
s ands , r o c k ' flour, t i l ty or 
clayey nne sands with slight 
plasticity 

Inorgan ic clays of low to 
m e d i u m plast ici ty, gravelly 
clays, sandy clays, silty clays, 
lean c lays 

Organ ic sil ts and organic silt-
clays of low plai i ici ty 

Ino rgan ic si l ts , micaceous or 
d i a t o m a c e o u s Anc sandy o r 
s;lly soils, elast ic silts 

Inorgan ic clays of high p las 
t icity, fat clays 

Organ ic clays of m e d i u m to high 
plast ici ty _ ^ 

Pea t a n d o t h e r h ighly o rgan i c 
soils 

In format ion Requ i red for 
Descr ib ing Soils 

L s b o r a i o r y ClassiOcaiion 
Cr i te r ia 

Olve typical n a m e : Indicate a | ^ 
p rox ima te percentages of sand 
and grave l ; m a x i m u m size; 
angular i ty , surface condi t ion , 
and hardness of the coarse 
gra ins ; local or geologic n a m e 
and o t h e r per t inen t descriptive 
i n f o r m a t i o n ; a n d s y m b o l s in 
paren theses 

F o r und is tu rbed to i ls a d d informa
tion on s t ra t i f lcai ion, degree of 
c o m p a c t n e s s , c emen ta t i on , 
mois ture cond i t ions a n d 
d ^ i n a g e character is t ics 

E x a m p l e : 
SUiy land, gravel ly ; abou t 2 0 % 

hard , angu la r gravel part icles 
t - i n . m a x i m u m size: rounded 
a n d subangu la r sand grains 
coarse to fine, a b o u t IS % n o n 
plastic fines wi th low dry 
s t r eng th ; well c o m p a c t e d a n d 
mois t in p l ace : al luvial s a n d ; 
{SM) 

Give typical n a m e ; indica te degree 
a n d cha rac t e r of plastici ty. 
a m o u n t a n d m a x i m u m size of 
coarse g ra ins : co lour in wet 
condi t ion , o d o u r if any , local or 
geologic n a m e , a n d o t h e r per t i 
nent descr ipt ive in format ion , 
a n d symbol in pa ren theses 

F o r und i s tu rbed soils a d d infor
ma t ion on s t ruc tu re , stratifica
t ion, consis tency in und is tu rbed 
and remoulded s ta tes , mois ture 
and d ra inage cond i t ions 

E x a m p l e : 
Clayey sill , b r o w n ; slightly 

plastic :• small percentage of 
ftne s a n d ; n u m e r o u s vertical 
r o o t ho le s : firm a n d d r y in 
p lace ; loess ; ( M L ) 
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G r e a t e r than 4 
I 
=r- Between I and J 

N o t meet ing all g rada t ion r tqu l rcmcni s for C W 

At te rbe rg l imits below 
" A " l ine, o r F l less 
t h a n 4 

At t e rbe rg l imits above 
" A " line, with P i 
greater Ihan 7 

Above " A " line 
wi th Pl. between 
4 and 7 arc 
bonUrt lnt cases 
requiring use of 
dual symbol ! 

G r e a t e r than 6 

tOso)* 
Between 1 t n d 3 

N o t mee t ing all g rada t ion rcqu i remcni i for S W 

At t e rbe rg l imits be low 
" A " line o r P l l e u t h a n , 
3 

At t e rbe rg l imits be low 
" A " line with P I 
grea te r t h a n 7 

Above " A " line 
with P l be tween 
4 and 7 a re 
borderltne casea 
requiring use of 
dua l symbols 
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Liquid limit 

Rasticity chart 
for laboratory classification of fine grained soils 

F r o m W a g n e r , 1957. 
•̂  Boundary ctasiificailonj. Soils possessing characterist ics of two groups are des igna ted by c o m b i n a t i o n s of g r o u p symbol s . F o r example C W - C C , well graded gravel-sand mix ture with clay b i n d e r . 
** All sieve sizes on this cha r t a rc U . S . s t a n d a r d . 

' Field IdenilficaUon Procedure fo r Fine Gra ined Soll t o r Fract ions 
These procedures are to be performed on the minus N o . 40 sieve size par t ic les , approx imate ly \44 >"• ^^or field classification purposes , screening is no t in t ended , simply remove by hand the c o » n c p a r t k l c s tha t interfere with Ihe tes t ) . 

Dl la tancy (Reac t ion to shak ing) : D r y Strength (Crush ing character is t ics) : Toughness (Consis tency near plastic l imi t ) : 
After r emoving panic les larger than N o . 40 sieve size, p repa re a pa t of After removing par t ic les larger than N o . 40 sieve size, m o u l d a pa t of soil After r emoving particles larger t h a n the N o . 40 sieve size, a specimen of 

mois t soil wiih a volume of about one-half cubic inch . A d d e n o u g h to the consistency of pu t ty , add ing water if necessary. Al low the pat lo soil a b o u t one-haJf inch cube in size, is mou lded to the consistency of 
water if necessary to make the soil soft but not sticky. d ry comple te ly by oven , sun or air d ry ing , and t hen les t its s t r eng th by p u t t y . If l o o dry , water m u s t be a d d e d a n d if st icky, the specimen 

Place the pa l in the open pa lm of one hand and shake ho r i i on i a l l v . s t r ik ing brf»fcing a n d f rumhwng hi-iu/f^n thf flng^r* T h u *trffigth it • iMra^Hir shou ld M i p r C i d di iTin a t h i n layer a n d al lowed t o lose some mois ture 
vigorously againsi the o t h e r h a n d several t imes. A posit ive reaci ion of the cha rac t e r a n d quan t i ty of the col loidal fraction con ta ined in the by e v a p o r a t i o n . T h e n the specimen is rolled o u t b y h a n d ^ o n a smooth 
consis is^of the appc»rance_pf water on_the,surface o f - ' h e p a t _ w h i c h _ ^_ so i l . ^The dry sircngthJncreaseS-With-increasina p l a s t i c i t y r^— ~ - ^ sur facc-o i b e t w e e n - t h e p a t m r i i i t o i l h f ead"a6ou t dhc-eight inch m 

^^— t h a n u e v t o " ! livery~(:bhsiS(encyand"bccomes glossy. W h e n j h e s amp le u ; ^ . . . . . . . .. : . -^ „ : . . ; . r . *• , . . -<- . . . . . . _ . „ . . . . . — . . . . . . - . . . . , _ . . _ . . _ _ . _ _ _ . . _ . ^ . —— . 
i5-squeczed-betwcen-the'flnger$7the"water"an£j"gtoss'disappei^r"'ffom"the 

? 
J k 

High dry s t reng th is character is t ic . f o r_cUys .o f , t hc_CH-group—A- typ i ca l -

surfacc, the pat stiffens and finally it cracks or c rumbles . The rapidi ty 
of appea rance of water dur ing shaking and of its d i sappearance du r ing 
squeezing a is i i t in identifying the charac ter of the fines in a soil . 

Very fine clean &ands give the quickest and rnosi distinct react ion whereas 
a p U t i i c clay has no reac t ion . Inorganic silts, such as a typical rock 
fiour, show a moderate ly qu ick react ion. 

inorg'anic silt possesses only very slight dry s t r eng th . Silty fine s a n d s 
a n d silts have a b o u t the same slight dry s t r eng th , but can be dis t inguished 
by the feel when powder ing ihe dr ied spec imen. P ine sand feels gri t ty 
whereas a typical silt has the s m o o t h feel of flour. 

—-d iamete rT—The- ih read- i» - ihen- fo lded-and- re - rDl led- repea ied ly~Dur tng~ 
Ihis man ipu la t ion the mois tu re con ten t is gradual ly reduced and the 
specimen stiffens, finally loses its plast ici ty, and crumbles when the 
plast ic limit is reached . 

Al te r the th read c rumbles , the pieces should be lumped together and a 
slight knead ing ac t ion con t inued unt i l the l u m p crumbles . 

T h e t oughe r the th read near the p las t ic limit a n d the stiffer the lump when 
it finally c rumbles , the more po ten t is the colloidal clay fraction in the 
soil . Weakness of the th read a i the plastic limit a n d quick loss of 
coherence of the l u m p below the p l a i t i c limit indicate c i ther inorganic 
clay of low plasticity, or mate r ia l s such as kaol in- type clays and organic 
clays whjch occur below the A- t ine . 

Highly organic clays have a very w A k a n d spongy feel at the plastic liiuJi. 
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Consistency: Consistency descriptions of coar 

soils .(GW, GP, GM, GC, SW, SP, SM, 

follows. 
N Value 

(ASTM D 1586-67) 

0 - 4 
4 - 1 0 

10 - 30 
30 - 50 

>50 

2-4 

-gra ined 

G) are as 

Consistency 

Very Loose 
Loose 
Medium Dense 
Dense 
Very Dense 
Consistency descriptions of fine-gr^i 

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

Shear Strength 

Consistency (ksf) (kn/m^) Field (;u 

ned soils 

Very Soft 0.25 12 

Soft 

Firm 

Stiff 

Very Stiff 

Hard 

0.25-
0.50 

0.50-
1.00 

1.00-
2.00 

2.00-
4.00 

over 
4.00 

12 
24 

24-
48 

48-
96 

96-
192 

over 
192 

Sample 
height 
twice 
eter, 
own we 

Can be 
betwee 
forefi 

1:h 
Eia 

Can be 
e a s i l y 
f i n g e r s 

de 

wi th 
qiual t o 
2 d i am-

s under :3 

squeezed 
n :humb and 
r q a r 

Ca 
wi 
su 
ll 

Ca 
wi 

ll 

P^. 
fi 

cl 
II 

fi! 

n be 
th si 
re fr 

n be 
th CO 
essur 
ngers 

nnot 
inted 
ngers 

in 

orh 

im 
I 
n 
I 
e 

b e im-

Grain Shape: Angular particles have sharp ed 
relatively plane ^ides 
unpolished surfaces. ' 

fli 

f CRO N a T i n N n L . INB. 

I 
I 
Ided 
t h 

p r i n t e d 
I t p r e s -
f i n g e r s 

p r i n t e d 
^de rab le 
::rom 

by 

S and 
th 
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Plasticity 

Cobbles and 
Boulders 

Plasticity index is the range of 

tent, expressed as a percentage of 

of the oven-dried soil, through whi 

is plastic. It is defined as the 1 

minus the plastic limit. Descripti 

used on the logs include: 

Nonplastic (PI, 0 - 4)^ 
Slightly Plastic (PI, 4 - 15) 
Medium Plastic (PI, 15 - 30) 
Highly Plastic (PI, >30) 

A cobble is a rock fragment, usua 

by weathering or abrasion, with arti 

diameter ranging between 3 and 12 

and 30 cm) . 

.2-5 

Water con-

t;he weight 

ch the soil 

iquid limit 

e ranges 

y rounded 

average 

hches (8 

J. Dry Density and Moisture Content - The boring Icig 

a graphical display of laboratory test results fcr 

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

per cubic meter and moisture content (ASTlyi D. 22 
H 
H 

percent from representative samples taken during 

the symbols are explained at the bottom of the bori 

A boulder is a rock fragment, usually rounded 

by weathering or abrasion, with ari average 

diameter of 12 inches (30 cm) or mojre 

Remarks - This column was provided on boring and trench logs 

for comments regarding drilling difficulty, numbor and.size 

of cobbles or boulders encountered, loss of dri]|lihg fluid 

in the boring, trench wall stability, and other conditions 

encountered during drilling and excavations.;! 

-fuCRQ N A T I O M A L . I N C . 

include 

dry den-

ilograms 

6-71) in 

rilling. 

ig logs. 
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M, 

2-6 

Sieve Analysis - The numbers represent the percentage by 

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

components: 

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

rich (76 mm) 
eve. 

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

FI - Fines, silt or clay, soil particles passi 
sieve. 

Atterberg Limits (LL and PI) -

nc 

LL - Liquid Limit, the water content correspond 
arbitrary limit between thei liquid and pla^t 
of consistency of a soil (ASTM D 423-66). 

retained 

No. 200 

irjg to the 
c states 

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

PI - Plasticity Index, numerical difference bi?tween the 
liquid limit (LL) and the plastic limit (PL 
ing the range of moisture content within whi 
water mixture is plastic 

NP - Nonplastic. 

Miscellaneous Information -

Elevations - indicated elevations on the logs 
mated from topographic maps of 
area, within an accuracy of hal| 
tour interval. 

indicat-
a soil-

S u r f i c i a l 
Geologic Unit - i n d i c a t e s t h e s u r f i c i a l g e o l o g i 

which the a c t i v i t y i s l o c a t e d . 

Date Dr i l l ed - i n d i c a t e s t h e p e r i o d from beg 
complet ion of the a c t i v i t y . 

a r e e s t i -
he s t u d y 
the con-

u n i t in 

i h n i n g to 

D r i l l i n g 
Method - s i g n i f i e s t h e . t y p e of d r i l l i n g 

used such as r o t a r y wash. 

Hole Diameter -. nominal s i z e of boring d r i l l e d . 

Water Level - i n d i c a t e s depth from grouijd sur fac 
t a b l e where encountered . 

I G R O NnTIONAL, INB. 

P^ ocedu re 

to water 
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Trench Length - length at ground surface of final tre 
vation. 

Trench 
Orientation - bearing of longitudinal trench centerli 

nc 

2-7 

h e x c a -

ne 

~fuGRa N A T I O N A L , I N C . 
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DEPTH 

S O I L DESCRIPTION REMARKS 
A(pcf) 

80 90 100 110 120 130 140 

5 10 15 20 25 30 35 

S IEVE 
ANALYSIS 

GR SA Fl LL 
67 
70 
70 
67 

67 
100 
67 

53 

100 

80 

100 

100 
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« e « • 
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-33 110 

ML 

GP 
GM 

SANDY GRAVEL , light brown, fine to coarse, 
poorly graded, very dense, subangular to sub
rounded, calcareous; some fine to coarse sand; 
trace to l i t t le nonplastic silt. 

trace cobbles 
and boulders 
throughout 

SANDY SILT, light brown, hard, nonplastic, 
calcareous; some fine to coarse subangular to 
subrounded sand; trace fine gravel. ^ 

S ILTY SAND, dark brown, fine to medium, 
poorly graded, very dense, subangular to sub
rounded, calcareous; some nonplastic silt. 

SILT, light brown, hard, slightly to medium 
plastic, calcareous. 

strong 
cementation 

strong 
cementation 

SANDY GRAVEL , gray, fine to coarse, poorly 
graded, very dense, subangular to rounded, l i tt le 
fine to coarse sand; trace nonplastic sHt. 

TOTAL DEPTH 100.0' (30.5m) 
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EXPLANATION BORING DETAILS 

ELEVATION 
SURFICIAL GEOLOGIC UNIT 
DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

FUGRO DRIVE SAMPLE 

CUD BULK SAMPLE 

• I PITCHER TUBE SAMPLE 

m STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N-STANDARD PENETRATION RESISTANCE 

A-DRY UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-2216-71) 

NR-NO RECOVERY 
* - N VALUE > 100 

t - TEST LOCATION APPROXIMATELY 5 FEET FROM BORING 

2480' (756m) 

A5i 
15-16 October 1980 
Rotary Wash 
4 7/8" (124mm) 
Not Encountered 
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3] 
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DEPTH CD 

CJ SOIL DESCRIPTION REMARKS 
A(pcf) 

90 100 110 120 130 140 
H-H hH 1 h 
5 10 15 20 25 30 35 

• {%) 

SIEVE 
ANALYSIS 

GR SA Fl LL PI 
67 
73 

73 

60 

100 

100 

•12 

-15 

•18 

-21 

-24 

-27 

-30 

-33 

GM 

, %o ' o 
. • • • 0 
• . « 0 

GP-
GM 

10 o p p . o c GM 

SANDY GRAVEL, brown to gray, fine to 
coarse, poorly graded, dense to very dense, 
angular to subrounded, calcareous; l i t t le to 
some fine to coarse sand; trace to l i t t le slightly 
plastic silt; lens of silty gravel-(0.0' - 1.5' and 
g .O ' - I I .O ' ) . 
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EXPLANATION BORING DETAILS 

ELEVATION 
SURFICIAL GEOLOGIC UNIT 
DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

FUGRO DRIVE SAMPLE 

O H BULK SAMPLE 

• I PITCHER TUBE SAMPLE 

LEI STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N-STANDARD PENETRATION RESISTANCE 

A-DRY UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-221B-71) 

NR-NO RECOVERY 
* - N VALUED 100 

t - TEST LOCATION APPROXIMATELY 5 FEET FROM BORING 

2500' (762m) 
A5y/A5i 
17 October 1980 

Rotary Wash 
4 7/8" (124mm) 
Not Encountered 
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» O <J o ' 
° o o 

CO 
C J SOIL DESCRIPTION REMARKS 

A ( p c f ) 
80 90 100 110 120 130 140 

5 10 15 20 25 30 35 
• (%) 

SIEVE 
ANALYSIS 

GR SA Fl LL PI 
67 

87 
60 

90 

63 

GM 

o • « 
0 o * , GP 

"To 

3 10 
GM 

GP-
GM 

- 6 20 -

Intcrbedded layers of SAiMOY G R A V E L and 
G R A V E L L Y SAND: 

SANDY GRAVEL (GP, GP-GM, GM): brown 
to gray, fine to coarse, poorly graded, very 
dense, angular to subrounded, calcareous; l i tt le 
to some fine to coarse sand; trace to l i t t le 
slightly plastic silt. 

G R A V E L L Y SAi>JD (SP-SM): gray, fine to 
coarse, poorly graded, very dense, subangular 
to subrounded; calcareous; l i tt le to some fine 
to cocrse gravel; trace slightly plastic silt; silty 
sand (49.0' - 50.0'). 

SP-
SM 
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TOTAL DEPTH 60.0' (15.2m) 
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EXPLANATION BORING DETAILS 

FUGRO DRIVE SAMPLE 

O H BULK SAMPLE 

• I PITCHER TUBE SAMPLE 

m STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE ' 

N-STANDARD PENETRATION RESISTANCE 

A - D R Y UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: 0-2216-71) 

NR-NO RECOVERY 
* - N VALUE > 100 

t - TE3T LOCATION APPROXIMATELY 5 FEET FRO 

ELEVATION 
SURFICIAL GEOLOGIC UNIT 
DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

2510' (765m) 

A5y/A5i 

17 October 1980 

Rotary Wash 

4 7/8" (124mm) 

Not Encountered 

BORING 
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SOIL DESCRIPTION REMARKS 
A(pcf) 

80 90 100 110 120 130 140 
• • ' - I \ \ — \ -
5 10 15 20 25 30 35 

SIEVE 
ANALYSIS 

GR SA Fl LL PI 
67 
NR 
100 
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100 
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100 

llOO 

100 
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Interbedded layers of SANDY GRAVEL and 
G R A V E L L Y SAND: 

SANDY GRAVEL (GP-GM, GM): brown to 
gray, fine to coarse, poorly graded, very dense, 
angujjr to subrounded, calcareous; trace to 
some fine to coarse subangular to subrounded 
sand; trace to l i tt le non to slightly plastin silt. 

G R A V E L L Y SAND (SM): light brown, fine to 
coarse, poorly graded, very dense, subangular 
to subroLmded, calcareous; some fine to coarse 
gravel; some sl ight l / plastic silt. 

cobbles and 
boulders 

T O T A L DEPTH 50.0' (15.2m) 
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EXPLANATION BORING DETAILS 
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a FUGRO DRIVE SAMPLE 

u n BULK SAMPLE 

• PITCHER TUBE SAMPLE 

d ] STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N-STANDARD PENETRATION RESISTANCE 

A - D R Y UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-2216-71) 

NR-NO RECOVERY 
* - N VALUE ^ 100 

. t -TEST LOCATION APPROXIMATELY 5 FEET FRO 

ELEVATION 
SURFICIAL GEOLOGIC UNIT 
DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

BORING 

2400' (732m) 
A5y/A5i 
19 October 1980 

Rotary Wash 
4 7/8" (124mm) 
Not Encountered 
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SOIL DESCRIPTION 

60-

70-

80-

90-

1 ca

l l 0 

Interbedded layers of G R A V E L L Y SAND and 
SILTY SAND. 

G R A V E L L Y SAND (SP-SM): light brown, fine 
to coarse, poorly graded, loose, subangular to 
subrounded, calcareous; some fine to coarse 
gravel; trace slightly plastic silt. 

SILTY SAND (SM, SC-SM): light brown to 
brown, fine to coarse, poorly graded, loose to 
dense, subangular to subrounded, calcareous; 
some non to slightly plastic silt; none to l i t t le 
fine gravel. 

Interbedded layers of SANDY G R A V E L and 
SANDY CLAY: 

SANDY G R A V E L (GF): brown, fine to 
coarse, poorly graded, very dense, angular to 
subangular, cclcareous; trace fine to coarse 
sand. 

SANDY CLAY (CL, CL-ML) : light brown to 
brown, stiff, slightly to medium plastic, cal
careous; l i t t le to some fine subangular'to 
subrounded sand. 

REMARKS 

continuous SPT 
(0 .0 ' - 10.5') 

sample intervals 
not shown 

T O T A L DEPTH 50.5' (15.4m) 

vertical seams 
of silty sand 
in cilty clay 

A(pcf) 
80 90 100 110 120 130 140 

5 10 15 20 25 30 35 
• («) 

'|A 

»A 

SIEVE 
ANALYSIS 

GR 

14 
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45 

SA 

54 
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44 
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0 18 82 
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EXPLANATION 

DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

FUGRO DRIVE SAMPLE 

D H BULK SAMPLE 

• PITCHER TUBE SAMPLE 

( U STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N-STANDARD PENETRATION RESISTANCE 

A - D R Y UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-2216-71) 

NR-NO RECOVERY 
* - N VALUE > 100 

t - T E S T LOCATION APPROXIMATELY 5 FEET FROM BORING 

BORING DETAILS 

ELEVATION : 2215' (675m) 
SURFICIAL GEOLOGIC UNIT : Tys 

: 19-20 October 1980 
: Rotary Wash 
: 4 7/8" (124mm) 
: Not Encountered 
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DEPTH cs 

SOIL DESCRIPTION REMARKS 
A(pcf) 

90 100 110 120 130 140 
H \—{ h 

SIEVE 
ANALYSIS 

5 10 15 20 25 30 35 
• («) GR SA Fl LL 

67 
80 
87 
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80 
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92 
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100 

88 

4 
19 
32 

41 
28 
24 

H 
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79 

100 

87 
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- 3 
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•24 

•27 
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•33 

SM 

SM 

3 0 - ; 

ML 

" f ^ 

40-
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110 

SM 

G R A V E L L Y SAND, light brown, fine to coarse 
poorly graded, loose to dense, subangular to 
subrounded, calcareous, some fine to coarse 
gravel; l i t t le to some nonplastic silt; sandy gravel 
(4 .5 ' -6 .5 ' ) . 

cobble 

SANDY SILT, light brown, stiff, nonplastic, 
calcareous; l i t t le to some fine subangular to 
subrounded sand; silty sand (15.0' - 20.0') . 

a 
^ O 

SANDY GRAVEL, dark brown, fine to coarse, 
poorly graded, very dense, subangular to 
subrounded, calcareous; l i t t le to some fine to 
coarse sand; trace nonplastic silt; gravelly sand 
(36 .0 ' -37 .5 ' ) . ' 

SILTY SAND, brown, fine to medium, poorly 
graded, very dense, subangular to subrounded, 
calcareous; l i t t le to some non to slightly plastic 
silt; interbedded wi th gravel lenses (60.0' - 68.5' 
and 75.0' - 80.0') ; cementation at 87.0' . 

T O T A L DEPTH 106.0' (32.3m) 
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EXPLANATION BORING DETAILS 

ELEVATION 
SURFICIAL GEOLOGIC UNIT 
DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

FUGRO DRIVE SAMPLE 

U B BULK SAMPLE 

• PITCHER TUBE SAMPLE 

H I STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N-STANDARD PENETRATION RESISTANCE 

A-DRY UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-2216-71) 

NR-NO RECOVERY 
* - N VALUE =: 100 

t - TEST LOCATION APPROXIMATELY 5 FEET FROM BORING 

2290' (698m) 

A5y 
20-22 October 1980 

Rotary Wash 
4 7/8" (124mm) 
Not Encountered 
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CO SOIL DESCRIPTION REMARKS 

A(pcf) 
80 90 100 110 120 130 140 

-I hH 1 h 
5 10 15 20 25 30 35 

• (%) 

SIEVE 
ANALYSIS 

GR SA Fl LL PI 
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Interbedded layers of SANDY GRAVEL and 
G R A V E L L Y SAND: 

SANDY GRAVEL (GP-GM): gray, fine to 
coarse, poorly graded, dense to very dense, 
scibangu/ar to subrounded; calcareous; some 
fine to coarse sand; trace nonplastic silt. 

GRAV'ELLY SAND (SP-SM): brown, fine to 
coarse, poorly graded, dense, subangular to 
subrounded, calcareous; some fine to coarse 
gravel; trace nonplastic silt. ^ 

SILTY SAND, brown, fine to coarse, poorly 
graded, very dense, subangular to subrounded, 
calcareous; l i t t le to some nonplastic silt; trace 
to l i t t le fine gravel. 

strong 
cementation 
throughout 

TOTAL DEPTH 50.G' (15.2m) 

58 32 10 

15 61 24 

76 20 

1400 1800 2200 

A(kg/ni3) 

o o 
tn —t 

DO 

O 

I a 
cb 

o 
o 
< 
go 
~l T3 l~ 
m m O 
CO 33 O 

— _ "n 
2 O DD 
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EXPLANATION BORING DETAILS 

FUGRO DRIVE SAMPLE 

u n BULK SAMPLE 

• PITCHER TUBE SAMPLE 

m STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N-STANDARD PENETRATION RESISTANCE 

A-DRY UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-2216-71) 

NR-NO RECOVERY 

* - N VALUE > 100 , 

t - T E S T LOCATION APPROXIMATELY 5 FEET FRO 

ELEVATION : 2300' {701 m; 
SURFICIAL GEOLOGIC UNIT : A 5 Y 
DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

BORING 

: 21 October 1980 
: Rotary Wash 
: 4 7/3" ; 124mm) 
: i\iot Encounierad 
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SOIL DESCRIPTION REMARKS 
A(pcf) 

80 90 100 110 120 130 140 
-\—\ \—\ h 
5 10 15 20 25 30 35 

• («) 

SIEVE 
ANALYSIS 

GR SA FI LL PI 

n 
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93 
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• 0 « V . 

3 1 0 -
. 0 . 

0 . ' > ' 

GP 
GM 

SANDY GRAVEL, light brown to gray, fine to 
coarse, poorly graded, dense to very dense, 
angular to subrounded, calcareous; l i tt le to 
some fine to coarse subangular to subrounded 
sand; trace slightly plastic silt; occasional lenses 
of silt O . J - 10..;'). 

20 

G R A V E L L Y SA;\1D, gray, fine to coarse, 
poorly graded, very dense, subangular to 
subrounded, calcareous; some fine to coarse 
angular to subanguljr gravel; trace to l i tt le 
slightly plastic silt. 
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cobbles 

throughout 
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EXPLANATION BORING DETAILS 

ELEVATION 
SURFICIAL GEOLOGIC UNIT 
DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

FUGRO DRIVE SAMPLE 

[ID BULK SAMPLE 

• I PITCHER TUBE SAMPLE 

m STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N-STANDARD PENETRATION RESISTANCE 

A-DRY UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-2216-71) 

NR-NO RECOVERY 
* - N VALUE > 100 

t - T E S T LOCATION APPROXIMATELY 5 FEET FROM BORING 

2400' (732m) 
A5y/A5i 
22 October 1980 
Rotary Wash 

4 7/8" •:i24mmi 
Not Encountered 

.A 
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C/9 
CO 
CO S O I L D E S C R I P T I O N REMARKS 

A(pcf) 
80 90 100 110 120 130140 

I I I \ \ V 
5 10 15 20 25 30 35 

• (%) 

SIEVE 
ANALYSIS 

GR SA Fl LL PI 
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Interbedded layers of SAND and SILTY 
SAivID: 

SAND (SP-SM): brown, fine to coarse, poorly 
graded, very dense, subangular to subrounded, 
calcareous; trace non to slightly plastic silt; 
none to trace fine gravel; sandy gravel (6.5' -
8.0'). 

SILTY SAND (SM): brown, fine to coarse, 
poorly graded, subangular to subrounded, 
calcareous; some nonplastic sil l . 

laminated,(2") 
cementation 

CLAYEY SAND, brown, fine to coarse, poorly 
graded, very dense, subangular to subrounded, 
calcareous; some slightly plastic clay; some fine 
gravel. ^ ^ 

SILTY SAIJD, brown, fine to medium, poorly 
graded, very dense, subangular to subrounded, 
calcareous; l i t t le nonplastic silt. / ^ 

SANDY CLAY, brown, hard, slightly plastic, 
calcareous; some fine to medium subangular to 
subrounded sand. ^ y 

T O T A L DEPTH 50.7' (15.4m) 
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E X P L A N A T I O N BORING D E T A I L S 

ELEVATION 
SURFICIAL GEOLOGIC UNIT 
DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

FUGRO DRIVE SAMPLE 

H D BULK SAMPLE 

• P I T C H E R TUBE SAMPLE 

m STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N - STANDARD PENETRATI ON RES I STANCE 

A-DRY UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-2216-71) 

NR-NO RECOVERY 
* - N VALUE =• 100 

t - TEST LOCATION APPROXIMATELY 5 FEET FROM BORING 

2260' (689m) 
Tys 
22-23 October 1980 

Rotary Wash 

4 7/8" (124mm) 
Not Encountered 
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w 
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m 
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DEPTH >-
cs CO 

C 3 
OO SOIL DESCRIPTION REMARKS 

A ( p c f ) 
90 100 110 120 130 140 

5 10 15 20 25 30 35 
• {%) 

SIEVE 
ANALYSIS 

GR SA Fl LL PI 

53 
67 
37 
67 
80 
67 
87 

90 

100 

75 

80 

; 

96 

80 

80 

- 3 

- 9 

-12 

-15 

-21 

-24 

18 

-27 

-30 

-33 

SM 

10-
SP-
SM 

20 

ML 

30-

40-

y / / / / . 
/ / / / 

/ / / / / 
/ / / / 
/ / / / 
/ / / / 
/ / / / 
/ / / / 
.' / / / 
/ / . / / , 

T. 
50 

60-

70-

80 

90 

100-

SM 

CL 

ML 
GP 

ML 

SM 

110 

SILTY SAND, light brown, fine to coarse, 
poorly graded, subangular to subrounded, 
calcareous; l itt le slightly plastic silt; trace fine 
to coarse gravel; gravelly sand (7.;.j '- 11.0'). 

SANDY SILT, dark brown, hard, nonplastic, 
calcareous; some fine to medium subangular 
to subrounded sand. 

SILTY 3Ai\ID, dark brown, fine to coarse, 
poorly graded, very dense, subangular to 
subrounded, calcareous; l i t t le to some slightly 
plastic silt; trace to l i tt le fine gravel. 

CLAY, dark brown, hard, medium plastic, 
calcareous; trace fine sand. 

SANDY SILT, light brown, hard, dight ly 
plastic, calcareous; some fine to coarse 
subangular to subrounded sand; trace fine 
gravel; sandy gravul (46.6' - 47.b') ; silty sand 
(50 .0 ' -51 .0 ' ) . 

TOTAL DEPTH 51.0' (15.5m) 
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EXPLANATION 

FUGRO DRIVE SAMPLE 

u n BULK SAMPLE 

• PITCHER TUBE SAMPLE 

m STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N-STANDARD PENETRATION RESISTANCE 

A-DRY UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-2216-71) 

NR-NO RECOVERY 
* - N VALUE " 100 

t - T E S T LOCATION APPROXIMATELY 5 FEET FROT 

BORING DETAILS 

ELEVATION : 2260' (689m) 
SURFICIAL GEOLOGIC UNIT : Tys 
DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

BORING 

23 October 1980 
Rotary Wash 
4 •,78" (124mm) 
Not Encountered 
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^ ^ ° o 6 ' 

20 

- 9 30 

-12 40 
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-18 

-21 

-24 

• 0 0 <j o 
« « o • 

* O . ° 
. o o • 

a » 0 . 

0 . »» 
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0 0 o« 
, « <» o 
(i o ^ O 

0 . Q , 
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0 • • 

• % 
e 0^0 

60-

70-
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-27 
90-

-30 
100-

-33 110 

t o 

GP-
GM 

GM 

GP 

GP-
GM 

SP-
SM 

SM 

SP-
SM 

GP 

S O I L DESCRIPTION 

Interbedded layers of SANDY GRAVEL and 

G.^AVELLY S A J D : 

SAi ' lDY GRAVEL (GP, GP-GLi, Givi): gray to 
brown, fine to coarse, poorly graded, loose to 
very dense, angular to subrounded, calcareous; 
trace to some fine to coarse subangular to 
subrounded sand; trace to l i tt le non to slightly 
plastic silt. 

G R A V E L L Y SAND (SP-Sfvl, SIvl): brown, fine 
to coarse, poorly graded, very dense, subangular 
to subrounded, calcareous; soma fine to coarse 
angular to subrounded gravel; trace to l i t t le non 
to slightly plastic silt. 

SM 

TOTAL DEPTH 50.0' (15.2m) 

REMARKS 
A(pc f ) 

80 90 100 n o 120 130 140 
-I \ 1—I—I-H h 
5 10 15 20 25 30 35 

• {%) 

occasional 
cobbles 

and boulders 
throughout 

SIEVE 
ANALYSIS 

GR SA Fl 

1400 1800 2200 

A(kg/m3) 

LL PI 
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5 > O 
^ O ro 
O 2 o 
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1^ > 
m £>, O 
_-< m rn 
2 w ro 
m H r t 
< m w 
> 
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EXPLANATION BORING D E T A I L S 

FUGRO DRIVE SAMPLE 

H D BULK SAMPLE 

• PITCHER TUBE SAMPLE 

m STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N-STANDARD PENETRATION RESISTANCE 

A -DRY UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-2216-71) 

NR-NO RECOVERY 

* - N VALUE - 100 

t - T E S T LOCATION APPROXIMATELY 5 FEET FRO 

ELEVATION : 2460' (750m) 
SURFICIAL GEOLOGIC UNIT : A5y/A5i 
DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

23-24 October 1fi80 
Rotary Wash 
4 7/8" (124mm) 
Not Encountered 

BORING 
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DEPTH 

oc 

CO 
CO 
c<o SOIL DESCRIPTION REMARKS 

A(pcf) 
80 90 100 110 120 130 140 

5 10 15 20 25 30 35 
• («) 

SIEVE 
ANALYSIS 

GR SA FI LL PI 

80 

30 

80 

100 

100 

B88 

100 

1100 

tlOO 

90 

80 

- 3 10-

SM 

6 20 -

interbedded layers of G R A V E L L Y SAND and 
SILTY SAND: 

G R A V E L L Y SAND (SP-SM); brown, fine to 
coarse, poorly graded, very dense, subangular 
to subrounded, calcareous; l i tt le to some fine 
to coarse sand; trace nonplastic silt. 

SILTY SAND (SM, SC-SM): brown, fine to 
co'arse, poorly graded, medium dense to very 
dense, subangular to subrounded, calcareous; 
l i t t le to some non to slightly plastic silt; silty 
clay- clayey silt (63.0' - 71.0'). 

.* 

- 9 30-
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vSM 

-12 40-

-15 50-

cementation 

-21 

-24 

18 60-

70-

80-

SM 

-27 
90-

SP-
SM 

-30 
100 m 

-33 110 

T O T A L DEPTH 100.0' (30.5m) 
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EXPLANATION BORING DETAILS 

ELEVATION 
SURFICIAL GEOLOGIC UNIT 
DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

FUGRO DRIVE SAMPLE 

u n BULK SAMPLE 

• PITCHER TUBE SAMPLE 

m STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N-STANDARD PENETRATION RESISTANCE 

A-DRY UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-2216-71) 

NR-NO RECOVERY 

* - N VALUE > 100 

t - T E S T LOCATION APPROXIMATELY 5 FEET FROM BORING 

2580' (786m) 

ABO 
27 October 1980 

Rotary Wash 

4 7/8" (124mm) 
Not Enountered 

^taameaOimmUSSai 
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80 

80 

• so 

80 

80 

100 
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-87 

- 3 

- 6 20 -
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DEPTH 

-15 
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-21 
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80-
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CD 
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/GW-
GM 

CO 
CO. 

SM 

SP-
SM 

SW-
SM 

SP-
SM 

SM 

SP-
SM 

SM 

SOIL DESCRIPTION 

SILTY SAND, brown, fine to coarse, poorly 
graded, loose to dense, subangular to 
subrounded, calcareous; some nonplastic silt; 
trace fine to coarse gravel. 

SANDY GRAVEL , brown, fine to coarse, well 
graded, dense, subangular to subrounded, 
calcareous; some fine to coarse sand; trace 
slightly plastic silt ^ 

G R A V E L L Y SAND, brown, fine to coarse, 
well to poorly graded, dense to very dense, 
subangular to subrounded, calcareous; l i t t le 
to some fine to coarse gravel; trace nonplastic 
silt; silty sand (44.0' - 45.0' and 100.0'-101.7'). 

.* 

REMARKS 

T O T A L DEPTH 101.7' (31.0m) 

A ( p c f ) 
80 90 100 110 120 130 140 
H—\—I-H—h 
5 10 15 20 25 30 35 

• (%) 

SIEVE 
ANALYSIS 
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EXPLANATION BORING DETAILS 

DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

FUGRO DRIVE SAMPLE 

n n BULK SAMPLE 

• I PITCHER TUBE SAMPLE 

[ H STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N-STANDARD PENETRATION RESISTANCE 

A-DRY UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-2216-71) 

NR-NO RECOVERY 

* - N VALUE > 100 

t - T E S T LOCATION APPROXIMATELY 5 FEET FROM BORING 

ELEVATION : 2710' (826m) 

SURFICIAL GEOLOGIC UNIT : A l 
28 October 1980 
Rotary Wash 
4 7/8" (124mm) 
Not Encountered 

^ 
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DEPTH cs 
C3 OO 

C J 
e<o SOIL DESCRIPTION REMARKS 

A(pcf) 
80 90 100 11.0 120 130 140 

-i 1—\—\-
5 10 15 20 25 30 35 

• (%) 

SIEVE 
ANALYSIS 

GR SA Fl LL PI 
80 

80 

SM 

n 
a 100 

^ — V 

• % 
V ^ 

- 3 10-
sw-
SM 

83 

100 20-

t o . , - * . 
» 0 » 

( ip-
GM 

^ 

SILTY SAND, light brown, fine to coarse 
poorly graded, loose, subangular to suorounded 
calcareous; some fine to coar.se gravi.l; l i t t le 
nonplastic silt. \ \ 
interbedded layers of SANDY GRAVEL and 
G R A V E L L Y SAND: 

SANDY GRAVEL (GP-GM): brown, fine to 
coarse, poorly graded, loose to very dense, 
subangular to subrounded, calcareous; some 
fino to coarse sand; trace nonplastic silt. 

G R A V E L L Y SAND <SV./-SM, SP-SM): dark 
brown, fine to coarse, well to poorly graded, 
dense to very dense, subangular to subrounded, 
calcareous; trace to some fine to coarse gravel; 
trace nonplastic silt; silty sand (ol.O' - 52.0'). 
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T O T A L DEPTH 52.0' (15.8m) 
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EXPLANATION BORING DETAILS 

DATE DRILLED 
DRILLING METHOD 
HOLE DIAMETER 
WATER LEVEL 

FUGRO DRIVE SAMPLE 

m ] BULK SAMPLE 

• PITCHER TUBE SAMPLE 

m STANDARD PENETRATION TEST SAMPLE 

^ CORE SAMPLE 

N-STANDARD PENETRATION RESISTANCE 

A-DRY UNIT WEIGHT (ASTM: D-2937-71) 

• -MOISTURE CONTENT (ASTM: D-2216-71) 

NR-NO RECOVERY 

* - N VALUE > 100 

t - T E S T LOCATION APPROXIMATELY 5 FEET FROM BORING 

ELEVATION : 2870' (875m) 

SURFICIAL GEOLOGIC UNIT :A50 
29 October 1980 
Rotary Wash 
4 7/8" {124mm) 
Not Encountered 
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3.0 EXPLANATIONS OF TRENCH LOGS 

See Section 2.0, "Boring Logs", for explanations. 
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I - 1 -

I 
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- 1 

DEPTH 

a: 
UJ t— 

0 0 

- 4 

- 5 

- 8 

vrzr 

4 -

^ o y / ' O a 
i?(3:C2;^ 

mm. fSo'o'^irc? 
6 - mm 
8 -

10 

1 2 -

1 4 -

18-

18 -

2 0 -

rC7 z 
I--9 

% 

C 

:Q/^^A( : :? 

Gvy-
GM 

dense 

very 
dense 

SOIL DESCRIPTION 

SANDY GRAVEL, light brown, fine to coarse, 
well graded, dry, subangular to subrounded, 
calcareous; some fine to coarse sand; trace 
nonplastic silt; trace cobbles to 6 " size; stage 
Ical lche (0.0' -3 .5 ' ) ; stage H I caliche (3.5' -6.0' ] 
stage n?cal iche (6 .0 ' -7 .0 ' ) . 

T O T A L DEPTH 7.0' (2.1m) 

REMARKS 

vertical waifs 
stable 

cementation 
7.0'exceed eld 
capacity of 
Case 580C 

backhoe 

at! 

TRENCH DETAILS 
SURFACE EtEVATiON 
DATE EXCAVATED 
SURFICIAL GEOLOGIC UNIT 
TRENCH LENGTH 
TRENCH ORIENTATION 

2520' (768m) 
15 OCTOBER 1980 

A5i 

11.6' (3.4m) 

N-S 

L0G0FTRENe!|CE-T-1 
OPERATIONAL $^SE SITE 

COYOTE SPRING VAlilllfeY, NEVADA 

SIEVE 

ANALYSIS 

6R SA F l 

60 34 

LL Pi 

MX SITING INVESTIGATifON 

DEPARTMENT OF THE AIR F O R D E I - ! BMO 

23 DEC 80 

f i G u n 

n-3-1 

USAF-37 
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FN-TR-43 

DEPTH 

SOIL DESCRIPTION REMARKS 
SIEVE 

ANALYSIS 

GR SA F l LL PI 

0 0 

- 3 

- 4 

- 5 

- 8 

2 -

4 -

6 -

1 0 -

1 2 -

U 

16-

1 8 -

2 0 -

SM 
medium 

dense 

SJLTY SAND, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
colcareous; some nonplastic l i l t . 

medium 
dense 

SAND, light brown; fine to coarse, poorly 
graded, dry, subangular to subrounded, 
calcareous; intei-bedded cemented lenses of 
silty clay (CL) and sandy silt (ML) throughout. 

SP 

dense 

SILTY SAND, light brown, fine to medium, 
poorly graded, dry, subangular to subrounded, 
calcareous; some nonplastic silt; stage I caliche. 

SM dense 

SM dense 
SI LTY SAND, light brown, fine to coarse, 
poorly graded, dry, subangular t o subrounded, 

.̂ calcareous; l i t t le nonplastic silt. y 

T O T A L DEPTH 14.0' (4.3m) 

vertical walls 
stable 

i } 

! i 

i SI 

64 46 NH 

83 13 

TRENCH DETAILS 
SURFACE ELEVATION 

DATE EXCAVATED 

SURFICIAL GEOLOGIC UNIT 

TRENCH L£N6TH 

TRENCH ORIENTATION 

2260' (689m) 

16 OCTOBER 1980 

Tys . 

14.0' (4.3m) 
N-S 

L0G0FTRENip i l l |CE-T-2 
OPERATIONAL; 

COYOTE SPRING V / ! i 
B'KSE SITE 
LliEY, NEVADA 

• I 

MX SITING INVESTIG/ 
DEPARTMENT OF THE AIR FO 

23 DEC 80 t p ' , 

TION 

CEI f BMO 

FI c u r t 

n-3-2 

USAF^7 
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TRENCH DETAILS 
SURFACE ELEVATJON 

DATE EXCAVATED 

SURFICIAL GEOLOGIC W 

TRENCH LENGTH 

TRENCH ORIENTATION 

23 C )EC i 30 ; 

... ^ 
<-> 
Z ' 
U l 
1— 
V i 

CO 
o 
CJ 

dense 

SOIL DESCRIPTION 

SANDY GRAVEL , light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; l i t t le to some fine to coarse sand; 
l i t t le nonplastic silt; trace cobbles to 10 " size; 
stage I caliche (0 .5 ' - 3.0'); stage n caliche 
(3 .0 ' -11 .0 ' ) ;s tage i l l ca l i che (11.0'). 

TOTAL DEPTH 11.0' (3.4m) ' 

REMARKS 

vertical wal 
stable 

cementation 
11.0'exceed! 

capacity o' 
Case 580C 

backhoe 

. : 2480' (756m) 

: 16 OCTOBEFi 1980 

I IT : A5Y/A5i 
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SOIL DESCRIPTION 

SILTY G R A V E L , l ight brown, f ine t o coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some nonplastic silt; some fine to 
coarse sand; stage I I caliche. 

SANDY GRAVEL , light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some fine to coarse sand; trace 
nonplastic silt; trace cobbles to 6 " size; 
stage H I caliche. 

T O T A L DEPTH 9.0' (2.7m) 

REMARKS 

vertical walls 
stable 

cementation a: 
9.0'exceeded 
capacity of 
Case 580C 
backhoe 

TRENCH DETAJLS 
SURFACE ELEVATJON : 2320' (707m) 
DATE EXCAVATED : 16 OCTOBER 1980 

SURFICIAL GEOLOGIC UNIT: Tys 
TRENCH LENGTH : 11.0' (3.4m) 
TRENCH ORIENTATION : N-S 

L0G0FTRENCH;CjE-T-4 
OPERATIONAL BASE SITE 

COYOTE SPRING VALIIEJY', NEVADA 

MX SITING INVESTIGATISN 

DEPARTMENT OF THE AIR FORCE;-! BMO 

I i 

SIEVE 

ANALYSIS 

GR SA 

31 

Fl 

32 

LL 

23 DEC 80 tp 
F i t u n 
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SOIL DESCRIPTION 

SANDY GRAVEL, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded. 
(:alcarepu8; some fine to coarse sand; little 
nonplastic silt; trace cobbles to 6" size. 

• . • • ' . - . - ' • . . ' 

GRAVELLY SILT, light brown, dry, mecjium 
plastic, calcareous; some fine gravel; little 
fine to coarse sand; stageIIcaliche. 

TOTAL DEPTH 14.0' (4.3m) 
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TRENCH DETAILS . \\ 
SURFACE ELEVATJON : 2300' (701m) 
DAtE EXCAVATED : 17 OCTOBER 1980 
SURFICIAL GEOLOGIC UNIT: A l 
TRENCH LENGTH : 14.0' (4.3m) 
TRENCH ORIENTATION : N S 

23 DE C80 

LOG OF TRENC H | 
OPERATIONAL ^A 

COYOTE SPRING VA jy'i 

' !!l 
MX SITING INVESTIGAliOl 

DEPARTMENT OF THE AIR FORCE | 
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DEPTH 

T-r 
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SOIL DESCRIPTION REMARKS 
SIEVE 

ANALYSIS 

GR SA F LL P 
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- 5 
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8 -

8 -

10 

1 2 -

14 -

18-

1 8 -

2 0 -

G R A V E L L Y SAND; light brown, fine tb coarse, 
poorly graded, dry, siibarigular to subrounded, 
calcareous; l i t t le fine gravel; trace nonplastic silt. 

SP-
SM 

medium 
dense . 

SILTY SAND, light brown, fine to medium, 
poorly graded, dry, subangular to subrounded, 
calcareous; sorhe nonplastic silt; stage U L 
caliche (4.0' - 9.0'); stagelSCcaliche (9.0' - 10.0'). 

vertical wa 
stable 

dense 

SM 

very 
dense 

TOTAL DEPTH 10.0' (3.0m) at 
' exceecfed. 

cementation 
10.0' 

capacity 
Case 580C 

backhoe 

of 

18 70 12 

TRENCH DETAILS 
SURFACE ELEVATION : 2200' (671m) 
DATE EXCAVATED : 17 OCTOBER 1980 
SURFICIAL GEOLOGIC UNIT: A1 
TRENCH LENGTH : 13.0' (4.0m) 
TRENCH ORIENTATION : N-s 

ENCH DET-6 LOG OF TRE 
OPERATIONAL M $ E SITE 

COYOTE SPRING VAlJ 
I M l 

ffl: 
MX SITING INVESTIGA1I0N 

DEPARTMENT OF THE AIR FOR(j(! 

23 DEC 80 T 
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r i t u r t 

n-3-6 
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SOIL DESCRIPTION REMARKS 

SIEVE 

ANALYSIS 

GR SA Fl LL Pl 

-2 

S A N D Y , S I L T , light brown, dry, sMghtly plastic, 
csleareous; some fine tb coai'se subangular to 
subrounded sand. 

ML f i rm 

|. 

vertical wal 
stable 

-3 10' 

12-

-4 

1.4-̂  

• / / / / / / / • / 

/ / / ' / / / / / 
//////// 
/ / / / / / / / 
/ / / / / / / / 
/ / / / / / / / 
/ / / / / / • - / y 

//////// 
' / / / / • / / / y 

' • / / / / / / / ' 

//////// 
' / / / / / / / 
y / / / / / / / 

y / / / / / / • / 

//////// 
/ / / / / / / / 
////////-
/ / / / / / / 

SILTY CLAY, l ight brown, dry, slightly plastic, 
calcareous; trace fine subrounded sand. 

C\. stiff 

I? 

TOTAL DEPTH 14.0' (4.3m) 

- 5 

- 8 

18-

18-

20- •I . : 

I « 

38 61 

94 29 

TRENCH DETAILS 
SURFACE ELEVATION 

DATE EXCAVATED 

SURFICIAL GEOLOGIC UNIT: 

TRENCH LENGTH 

TRENCH ORIENTATION 

2225' (678m) 

17 OCTOBER 1980 

Tys ... 

14.0' (4.3m) 

E-W 

LOG OF TRENCH CE-T-7 
OPERATIONAL IJASE SITE 

COYOTE SPRING V A L L ! Y , NEVADA 

MX SITING INVESTIGAT 

DEPARTMENT OF THE AIR FORCE III BMO 

23 DEC 80 
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TRENCH DETAILS 
SURFACE ELEVATJON 
DATE EXCAVATED 
SURFICIAL GEOLOGIC Ul 
TRENCH LENGTH 
TRENCH ORIENTATION 

23 C )ECf 50 

s: 
ca z 
U i 

'55 ' z o 

dense 

dense 

SOIL DESCRIPTION 

GRAVELLY SAND, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded. 
calcareous; some fine to coarse gravel; trace non
plastic silt; stage I caliche. 

SANDY GRAVEL, light brown, fine to coarse. 
poorly graded, dry, subangular to subrounded, 
calcareous; some fine to coarse sand; trace 
nonplastic silt; trace cobbles to 10" size. 

TOTAL DEPTH 14.0' (4.3m) 

: 2860' (701m) 

: 18 OCTOBER 1980 
H T : A5y 

: 14.0' (4.3m) 
: E-w 
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TRENCH DETAILS 

SURFACE ELEVATION 

DATE EXCAVATED 

SURFICIAL GEOLOGIC Ul 

TRENCH LENGTH 

TRENCH ORIENTATION 

23 DE C 80 

CJ . '. 

U l 
• - •. 

CO 
•£o • 

• ...• § 

dense 

•. f i rm 

SOIL DESCRIPTION 

SANDY GRAVEL, light brown, fine to coarse. 
poorly graded^ dry, subangular to subrounded. 
calcareous; l i t t le fine to coai-se sand; trace 
nonplastic si l t ; trace cobbles to 6 " size. 

SILT, light brown, nonplastic, dry, calcareous; 
trace fine sand. ; . . . . 

T O T A L DEPTH 14.0' (4.3m) 

: 2300' (701m) 

: 1 ^ OCTOBEFI 1980 

( I T : A 5 y 

: 14.0' (4.3m) 
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TRENCH DETAILS 
SURFACE ELEVATION 
DATE EXCAVATED 

SURFICIAL GEOLOGIC W 
TRENCH LENGTH 

, TRENCH ORIENTATION 

23 DE C80 

1 — ^ — 

z 
U l 

"5 • • s • 

dense 

dense 

, 

SOIL DESCRIPTION : 

SANDY GRAVEL; light brown, fine to coarse. 
poorly to well graded, dry, subangular to 
subrounded, calcareous; some fine to coarse sand; 
trace nonplastic silt; stageII cementation; 
occasional cobbles to 6" size (O.C-7.0'); 
trace cobbles and boulders to 10" size 
(7.0--11.0') and to 15" size (1 i .0'). 

TOTAL ijEPTH 11.0' (3.4m) 

" ' • • - • • ' . 

: 24()0' (732m) 

: 19 OCTOBER 1980, 
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SOIL DESCRIPTJOH 

SANDY GRAVEL, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; t i t t le fine to coarse sand; l i t t le non-

i plastic silt; stage H I caliche (0 .0 ' -1 .5 ' ) ; , 
VstagelSTcaliche (1.5'); trace cobbles to 6 " sjze. / 

T O T A L D E P T H 1.5' (b.5m) • 
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TRENCH DETAJLS 
SURFACE ELEVATION : 2380' (728rfi) 

DATE EXCAVATEO : 19 OCTOBER 1980 

SURFICIAL GEOLOGIC U N I T : ABO 

TRENCH LENGTH : 8.0' (2.4m) 

TRENCH ORIENTATION : E-W 
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TRENCH DETAJLS 
SURFACE ELEVATJON 

DATE EXCAVATED 

SURFICIAL GEOLOGIC Ul 

TRENCH LfNGTH 

TRENCH ORIENTATION 

2i3D EC 8 0 

C3 

U l »— 
CO 

M 

s 
" o 

dense 

very 
dense 

SOIL DESCRIPTION 

GRAVEL, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; trace fine to coarse sand; trace 
nonplastic silt; stage Hit caliche (0.0! - 3.0'); 
stagelS!caliche (3.0'); occasional cobbles to 
6" size. 

TOTAL DEPTH 3.0' (0.9m) 

, • • • . ' . • •" • . 

: 2460' (750m) i 
: 20 OCTOBER 1980 

I I T : A5y/A5i . 
: iO.O' (3.0m) . 
.: E-W 

REMARKS 

t 
vert ic^ wall 

stable 

cementation 
3.0'exceede 
capacity of 
Case 580C 

backhoe 

LOG OF TRENC 
OPERATIONAL E 

COYOTE SPRING VAL 

MX SITING INVESTIGAT 

DEPARTMENT OF THE AIR FORC 

1 ! 

1 .j 

' \ 

It 
'1 

»(1 
• 

ij 
' iji 

' • | ! 

' i 

: j 
1 
i: 
'•i'i 

' 'I 

. Jl 

1 ll: 
IJ 

li: 
i 

i .•! 

1 

: i 
; ll 

' 1 

11 
4CE 
A^E 
LE> 
1; ,ii.t 

: at 
ON 

SIEVE 

ANALYSJS 

p 

82 

SA 

11 

Fl 

7 

LL PI 

:-T-i2 
;SITE 
'.NEVADA 

=;.rBio • 
. tf 1 

1 Fiturc 

n-3 12 

-fUORO MMTlilliML. IMO. 1 I 1 
. "I 

li. 

1 JSAI =-37 
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! 

DEPTH 

CO 

ff?? 

2 -

i9:i':9; 
'.9:.9: 

4 -

- 3 

- 8 

10-

12 -

14-

16-

18-

20-

L-iir.*•"-.• tt°: o' ••'.'6 :.9-

. ' Q ' . O : 

-::b...9; .o-.. ;b : . , 
GM 

dense 

very 
dense 

SOIL DESCRIPTION 

SILTY GRAVEL , light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some nonplastic silt; some fine t o 
coarse sand; stage H I caliche (0.0' - 2.5'); stage 
131 caliche (2.5' - 3.0'); occasional cobbles to 6 " 
size. 

T O T A L DEPTH 3.0' (0.9m) 

REMARKS 

vertical walls 
stable . 

cementation at 
3.0'exceeded 

capacity of 
Case 580C 

backhoe 

TRENCH DETAILS 
SURFACE ELEVATION 
DATE EXCAVATED 
SURFICIAL GEOLOGIC UNIT: 
TRENCH LENGTH 
TRENCH ORIENTATION 

2490' (759m) 

20 OCTOBER 1980 

ASi 

10.0' (3.0m) 

E-W 

LOG OF TRENCH (f:E[T|-13 

0PERATI(3NAL BASE SITE 

COYOTE SPRING V A L L 

SIEVE 

ANALYSIS 
il 

GR 

48 

SA F l 

24 28 

LL PI 

Y| N E V A D A 
if I 

MX SITING INVEST I GAT I ON; 

DEPARTMENT OF THE AIR FORCE 

23 DEC 80 T 
BMO 

Fifiun 

n-3-13 

O R O R A T I O R A I . . I R C 
USAF-37 
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- 2 

DEPTH 

to 
ne 
Ial I -

0 0 

' • • . • ' . • ' . • . ' • ; • . • • ' • . • • ' • . • • 

4 -

8 -

B-

10-

12 

- 4 

- 5 

- 8 

14-

18-

18-

20-

. . » • • . ^ , • » -

SW-

SM 

SP 

dense 

dense 

SOIL DESCRIPTION 

GRAVELLY SAND, light brown, fine to coarse, 
well to poorly graded, dry, subangular to sub-
rourided, calcareous; little fine to coarse^avel; 
trace nonplastic silt; stageHcaliche. 

TOTAL DEPTH 12.0' (3.7m) 

TRENCH DETAJLS 
SURFACE ELEVATJON : 2760' (841m) 
DATE EXCAVATED : 21 OCTOBER 1980 

SURFICIAL GEOLOGIC UMIT: A5y 
TRENCH l£NGTH : 14.0' (4.3iTi) 
TRENCH ORIENTATION : E-W 

REMARKS 

vertical wal js 
stable 

cementation at; 
12.0'exceed id 

capacitv o ' 
Case580C 
backhoe 

LOGOFTRENCH 
OPERATIONAL 

COYOTE SPRING VAlLLEY, NEVADA 

MX SITING INVESTIGATION 
DEPARTMENT OF THE AIR FORCE ;| 

23 DEC 80 

SIEVE 

ANALYSIS 

GR SA F l 

18 71 11 

CE-T14 
$ASE SITE 

1 , , 

BMO 

Fisun 

n-3-14 

O R O R A T I O R A i . . I R C 
USAF-37 
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SECTION 4 . 0 

TEST PIT LOGS 
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4.0 EXPLANATIONS OF TEST PIT LOGS 

See Section 2.0, "Boring Logs", for explanations, 

" f u C R Q NATIONnL, INC. 
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DEPTH 

CO 
ee 
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it! ii: 

T—r 

- 2 

- 3 

It) " 9 < ^ 

4 ? 0 ft 

6 0 ° 

Q̂ o o 
0 0 0 
" o r 

O Q O 
i o « o o 

B O 
o 0 . 0 

' O ( 
o o 

9 -

6 -

7 -

8 -> 

1 0 -

T'^T- ' ' ^ 
V o 0 D 

, o a o ' 

" " o o o 

0 0 0 

o e ° « • „ " 

o o « 
6 

a o 
. 9 . • 9 9 - 9 % ' 
O P t f < 

" f t " -

, a a ,°o o 
, » o .OP o 

I o o o „ o o o 

6 ° 0 ° O °r. 

. 0 0 0 ^ " o o J 

• , 0 « « « 
I o 0 • 

. «> <. v • ' 

0 » . 

L». 
I • o 0 < 

o . • » • • , " 

0 " 0 

« ' ft • w 

0 . 0 

. » • • 

0 « 

« 0 
« \<>.o 

o \ ' > o . ' * o ' 
• 0 0 0 6 * 

o • » • 
• • . • • 0 

GM 

GP-

C3M 

CJ 

dense 

dense 

SOIL DESCRIPTION 

SANDY GRAVEL, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; soma fine to coarse sand; trace tp 
some nonplastic slit; trace cobbles to 6 " size; 
stage n caliche. 

T O T A L D E P T H 10.0' (3.0m) 

REMARKS 

vertical walls 
stable 

SURFACE ELEVATION: 2480' (756m) 
SURFICIAL GEOLOGIC UNIT: A5i LOG OF TEST PIT CE-P-1 

PIT LOG OF TEST I 
(DPERATIONAL I 

COYOTE SPRING V A L L E Y , NEVADA 

( • . 

SIEVE 

ANALYSIS 

GR SA Fl 

51 

59 

27 

29 

22 

12 

LL PI 

BASE 
GE-P.I 
" SITE 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE | BMO 

FI8URE 

n-4-1 

23 DEC 80 
J ^ l H i v 

U ; A F - 2 1 
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UJ 

a . 

v t 

l a : 
- 1 
= 3 
OQ 

DEPTH 

t o 
QS 
U l 
1— 
U l 

0 

-

. " 

- 1 

-

SURFACE 

^ 
U l 
U l 

0 

1 -

2 -

3 -

V 

4 -

5-

>-
cs 
o .a 
a 

Ir* 

3 
M e , . > . to 

^ ' " o * ! " 

a " o 0 • o 

» 0 % « > 9 , 

- • . • « » 
' " . « > " . • 
. 0 ' o \ Oo . 
0 0 0 » . ' 

. 0 |. O 

0 o „ o ' 0 
•« 6 ° o « . o 
0 • . 0 0 

CO 

CO 

^ 

GP-

GM 

ELEVATION: 2570' (783r 
SURFICIAL GEOLOGIC UNIT: ASI 

0 

- 1 

— 

SURFACE 

0 

1 -

2 -

3-

4 -

R _ 
U 

O O ^ p O ^ p " p P-' 

' r - - * > p ^ ' 

p ' o B - p ' p O p r o V 

a P P p ° o o 
p O O p O p O p p 

L P ° 0 - ° n ° O P " 
" p ° P O p P O O ° 

> P p P p O O P B O 
« b p P p P p 

• • p ' ' p ' ' B ° p O B ' > - ^ 

> " " " " o " Vo 
o y c ^ p ^ ' ' " 

p P p p p p c 
„ p p p p o p , 

> o p O p 0 „ 0 , 
O o Q O p O O o 

O p p P p O O p 
0 O O p p " B p p 

' " " " O p p ^ O p 

O-O. O a O- g o o 

O. O O- o o O n 

> o o o o o O a 

o ° ° ° ° > o t o o 

' ° ^ ^ p ° o ' ' : ^ 
O p o p p ^ o p ( 
* P ' ° 0 ° O O p P t 
" O O- " • n .-.rt O 

• 

GM 

E L E V A T I O N ! 9.Rnn' ( 7 e 2 r 

SURFI CIAL GEOLOGI C Y N T T : ' A 5 V / 

23 D EC J !0 

>-
z 
U l 
1— 
eo 

CO 

z 

dense 

n) 

dense 

n) 
A5 i 

SOIL DESCRIPTION 

SANDY GRAVEL, light brown, fine to coarse. 
poorly graded, dry, subangular t o subrounded, 
calcareous; some fine to coarse sand; trace 
nonplastic silt; occasional cobbles and 
boulders to 14 " size; stage I H caliche (0.5' - 5.0'); 

. stage B I caliche (5.0'). 

T O T A L DEPTH 5.0' (1.5m) 

REMARKS 

/ L 

vertical walls 
stable 

cementation at 
5.0' exceeded 

capacity of 
C:ase 580C 

backhoe 

i 

L O G O F T E S T P I T CE-P-2 

SANDY GRAVEL, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some fine to coarse sand; l i t t le 
nonplastic silt; trace cobbles to 6 " size; stage 
Ica l iche (0.5' - 5.0'); stage ET caliche (5.0"). 

T O T A L DEPTH 5.0' (1.5m) 

i 

vertlc. 
sta 

\. 

-

i l walls 
ble 

1 

cementation at 

5.0' exceeded 
capacity of 
Case 580C 

backhoe 

• ' 1 

1 
LOG OF TEST PIT CE-P-3 

LOGS OF TEST PITS CE-P 
OPERATIONAL BAE 

COYOTE SPRING VALLl 

MX SITING INVESTIGATIOf 

DEPARTMENT OF THE AIR FORCE -

A4 

GR 

1 

i 

1 

- i 

' ' 

1 { 

j I 

61 
, • ] 

1 1 

1 . 

1 1 

I 

i 

1 

1 
• •! 

t 
• 

1 

t 

SIEVE 

ILYSIS 

SA Fl LL PI 

24 15 

1 

2 A N D CE-P-3 1 
5EJ 
:Y, 

1" 
'etc 

- f U G R O N A T I O I M i 

1 1 

;ifE 
N E V A D A 

FIGURE 

n-4-2 

f l L , I M C . 1 
USA F-36 
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DEPTH 

•6-:-..v!'.! 

SOIL DESCRIPTION REMARKS 

! '1 
lEVE 

GR 

ANAlLYSIS 

SA Ft LL PI 

0 0 
Bipoo:^? 

.".••.•p'..B-o.: 

• ••.•aflt . 

•.•.'©•:'6 .B^ 

1 - • • • f i . ' 

::o9 

2 -

^ [ ! ^ ' : ^ 

§m 
m 

3 -

- 1 

• :9:-6' 
ii9:i' 
!:^:o;o; 
•??;:d--

. • . • • . • ' ' • V o . . . . . 

.'-•.b.::o.'?;/o 
;0 "^ -p ;^ i :P 
•.•,0.>^p>^0:tf 
•p.̂ '.o.v;.B.-'P:-

•P.'v;-:;.B--.pv-.t 

O-S^-.B ••. .Vp 

•;a:;p:>y..Q-;^-.P;.-

••-•(>'.''-Ji''0i"Jb-'3^ 

.-'?-^::6;.o:d.-.A't,-: 

?;;^:O;:;,?:A;R-

SANDY G R A V E L , light brown, fine to coarse, 
poorly graded, dry, subangular t o subrounded, 
calcareous; some fine to coarse sand; l i t t le 
nonplastic si l t ; trace cobbles to 6 " size; stage I 
caliche (0.5' - 5.0'); stage BZcaliche (5.0'). 

51 36 15 

GM dense 
vertical walls 

stable 

K-^>p:: 

•:-S::9^9'^^il>^9 
:<}:9yoo:..9,:!^-fr.. 
- .o.....^.-.^-..p;., 

4 -

(..-/.P^I^.-P.^^V^' 
•rW-.fi-.:;B.<?a.*o: 

'9-'-9--9. o ^ i ? - « ; ? ° ; t t ^ ••••''•-

9::S:o::°::o9:^.:9 

'v,vp.:p-o:."^.p.-P:-p;P. 
9i:-ss:9:--&'i'9:^-'>9 

:?.-p:o-.o-.o;?-;P;jj..o 

3--- -A-9- ,n.WQ-.- f i - r . r . 

T O T A L DEPTH 5.0' (1.5m) 

- 2 

- 3 

8 -

7 -

8 -

8 -

1 0 -

cementation at 
5.0' exceeded 

capacity of 
Case 580C 
backhoe 

SURFACE ELEVATION:2500' (762m) 
SURFICIAL GEOLOGIC UNIT: A5v/A5i LOG OF TEST PIT CE-P-4 

CE LOG OF TEST PIT 

OPERATIONAL 

COYOTE SPRING V A L L f Y 

BASE [SITE 

' N E V A D A 

MX SITING INVESTIGATION 
DEPARTMENT OF THE AIR FORCE -

i . l 

BMO 

23 DEC 80 T 
F I BURt 

n-4-3 

B R O J i H i T I O I i i i i l . . •MO. I 
USAF-21 
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•nr DEPTH 

^ r 
SOIL DESCRIPTION REMARKS 

SIEVE 

{ANALYSIS 

IR SA F l LL PI 

T—rn 
' o • » 0 « 

1 -

. 0 
« 0 . ' 
• 0 . 

• 0. » o" 
, 0 O Q » 

2 - i • • « • 
> • 0 , 0 

* i * 
• " . o • 

Q . 9 • 
jo-** 

. 0 • 
. * » 

• 0 0 

SANDY GRAVEL , light brown, fine to coorse, 
poorly graded, dry,.subangular to subrounded; 
calcareous; some firie to coarse sand; trace 
nonplastic silt; trace cobbles to 10" size; stage I 
caliche 10.5' - 6.0'); stage B?caliche (6.0'). 

• o 

% • 

« 

- 1 

3 -

4 -

S-

• 4 
0 • « 0 • 0 

•» 0 0 • « 
) . o o 0 
, 0 o o O .0 < 

• o * 0 ' ' • ' * " 
» , • 0 • » « 
0 o ' O " • ' 

» . 0 . o • • * 

. 0 o« 0 0 

• 0 • , • o << 

• % , 0 « 0 
» o * . 

GP-

GM 

65 

dense vertical wall: 
stable 

1 I 

TOTAL DEPTH 6.0 ' . (1.8m) 

- 2 

7 -

cementation at 
6.0' exceeded,. 

capacity of 
Case 580C 
backhoe 

- 3 

8 -

10-

SURFACE ELEVATION: 2540' (774m) 
SURFICIAL GEOLOGIC U N I T : A 5 y / A 5 i 

27 

L O G O F T E S T P I T CE-P-5 

23 DEC 80 

tSv/MMMm^iMfiMissM. 

LOG OF TEST P i t 

OPERATIONAL 

COYOTE SPRING VALilEiV 

CE 
BASE 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCf 

tp 

P-5 

SITE 

,NEVADA 

BMO 

F I Q U R I 

n-4-4 

B R O M J l T I O M J i l . . I M O . 

3«HSsi(iaiiftiM;4Ai;'j:?tK:,-'S:!»!'ft.<'{:* 

USAF-21 

f.'c'-\\vy-\'r̂ ';;::viji\:̂ -r'-̂ ^ 
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•ET DEPTH 

. vt 
v i 

SOIL DESCRIPTION REMARKS 
SIEVE 

ANALYSIS 

IIR SA F l LL PI 

T—T 

- 1 

- 2 

- 3 

1 -

SANDY GRAVEL, light brown, fine to coarse, 
well graded, dry, subangular to.subrounded, • 
calcareous; some fine to coarse sand; trace' 
cobbles to 6 " size; stage i t caliche (0.5' - 5.0'); 
stage i n caliche (5 .0 ' -7 .0 ' ) . 

2 -

. 3 -

4 - » 

G O 

GW dense 

0;o 
vertical wa l l ; 

stable 

b" ;0 

l^ 
8 -

" 6 \ 0 . . « 

SANDY GRAVEL, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some fine to coarse sand; trace • 
nonplastic silt; stage I t caliche (7.0' - 10.0'). 

I « « 

: •• • • GP-

GM 
dense 

0 - « • 

10-

• • . * . • % . . 

«« ae * 0 » « 
T O T A L DEPTH 10.0' (3;0m) 

66 30 

54 39 

SURFACE ELEVATION: 2510' 
SURFICIAL GEOLOGIC UNIT 

(765m) 
A5y/A5 i L O G O F T E S T P I T CE-P-6 

23 DEC 80 

LOG OF TEST Pll"! 
OpiE R ATION ALB,!\S, 

COYOTE SPRING V A L L E Y 
1 

MX SITING INVESTIGATION 
DEPARTMENT OF THE AIR FORCE 

tp 

P-6 
SITE 

NEVADA 

BMO 
•I 

Ft SURE 

n-4-5 

m9t I 
USAF-21 
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TJT DEPTH 

v t 
v t 

SOIL DESCRIPTION REMARKS 

SIEVE 

ANALYSIS 

GR SA Fl LL PI 

T—T 

- 1 

1 -

2 -

3 -

4 -

- 2 

8 -

7 -

8 -

0 -

- 3 
10. 

SILTY SAND, light brown, fine to medium, 
poorly graded, dry, subangular to subrounded, 
calcareous; soriie nohplastit silt; stage I I caliche. 

SM dense 

TOTAL DEPTH 10.0 (3.0m) 

56 40 

vertical wails 
stable 

SURFACE E LEVA TION: 2260' (68gm) 
SURFICIAL GEOLOGIC UNIT: Tys LOG OF TEST PIT CEP 7 

LOGOFTESTPIT ( 
OPERATIONAL BASE 

COYOTE SPRING VALLEY, NEVADA 

CE-P-7 

" SITE 

MX SITING INVESTIGATION! 

DEPARTMENT OF THE AIR FORCE BMO 

F I B U R E 

n-4-6 

23 DEC 80 

I B R O l i A T l b i i J U . . I R Q . 
USAF-2t 
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DEPTH 
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U l 
a 
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- 2 

-

-3 

SURFACE 

h -
U l 
U l 
u . 

0 
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2 -
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4 -

5 -

6 -

7 -

8 -

0 -

1 0 -

>-
C9 
O 
- J 
o 
^ • 

3 

- " • " ^ ^ o 
. • ; Q ^ ' ' • ° 

!* o « eo ! . 

«> 0 o ** ** « 

^ • 0 ' Q 0 
0 0 0 <» ^ " 

» • « » 0 ' J . * 

• 6 0 ' 
. ,** ** o ^ • 

0 (1 0 ' o * o * < 

0 « ' » ' O 0 
. 0 0 0 , 0 

CO 
CJ 
</t 

GP-

G M 

E L E V A T I O N : 2 4 0 0 ' ( 7 3 2 
SURFICIAL GEOLOGIC UNIT :A5y / 

23 C ) E C l 50 

>• 
z U l 

co 

• z 
o 
C9 

dense 

-n) . 
ASi 

SOIL DESCRIPTION 

SANDY GRAVEL, light brown, fine to coarse. 
poorly graded, dry, subangular to subrounded. 
calcareous; some fine to coarse sand; trace 
nonplastic silt; trace cobbles to 6 " size; stage H 
caliche (0.0' - 5.0'); stage UT caliche (5.0' - 6.0'). . 

T O T A L bEPTH 6.0' (1.8m) 

REMARKS 
-

" 
• 

vertical walls 
stable 

1 

i 

1 
cementation at 
6.0'exceeded 

capacity of , 
Case580C 
backhoe 

1 

• 

. 1 

!• 1 
LOG OF TEST PIT CE-P-8 

1 

LOG OF TEST PIT CE 
OPERATIONAL BASE 

,COYOTE SPRING V A L L E V 
1 !l 

MX S I T I N G I N V E S T I G A T I O N ! ' 

DEPARTMENT OF THE A I R FORCE L B 
. • " J 

- f U B R B N J t T I B N 
1 

^ 

i; 

• 1 
1.: 

•I 
S I E V E 
' 

A N A L Y S I S 
1 

3R SA 

j 
1 

' 

' 

i 

j 
il 

I! 
1 
1 

:i 

Fl LL PI 

f-8 
SITE 
,NEVADA 

MO 
1 

F I G U R E 

n-4-7 

U L . I N O . 1 
USA F-21 
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L 

-

- J 
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CO 

_ l 
3 

DEPTH 
- • - . 

Ul h-
H- Ul 
Ul Ul 
m u. 

' B fl-

1 -

- • 

, ' 2 -

3 -

- 1 

•. • 4 -

5 -

B -

- 2 

7 -

8 -

0 -

-a-
1 0 -

. >^ 
2 
e 
e 
z 

• H -

- 1 

0 « I ,"• s . : 
« 0 * « • • * 
• . * o • . • 

0 (J » • 6 • ' 

0 » . 0 0 0 « 

• * * 
0 0 0*0 » • 
o. f t 0 • „ 0 * 

; ^v .oo ' 
• •'''If 

. 0 0 * % , # " > 

0 0 ' < > * •« 
• • . 0 . . • « ' 

• v < > : ^ 
0 • • : » • • 

0 0 . • • • 
; . • 0 0 * ^ 0 

. 0 • « 0 0, 

» . 0 » » • • 

0«,.«o » i " * 

0 . 0 . 0 

» 0 *»o » • ' 

0 . O . I c , 

CO. 
0 
CO 

—% 

GP-

GM 

: 

SURFACE ELEVATION: 2400' (732n 
SURFICIAL GEOLOGIC UNIT: A5y 

• • • • • . . 

23 D ECS 0 . 

Z ' 
U l 

v t 
CO 

. z -. 0 . 
0 

dense 
^ • 

1 ) 
'A5 i 

SOIL DESCRIPTION 

. SANDY GRAVEL, light brown, fine to coarse. 
poorly graded, dry, subangular to subrounded, 
calcareous; some fine to coarse sand; trace 
nonplastic silt; trace cobbles to 6 " size; stage I 
caliche (0.0',- 5.0'); stage U I caliche (5.0' - 7.0'). 

. • • ' . • • • " . • • • • • • : , ' " . . - • 

TOTAL DEPTH 7.0' (2.1m) 

• ' , • • • 1 1 

REMARKS i 
' , ' , ' ' • 

\ - • u 
1 !( 

• { 

" • ' 

1 

r 
1. 

J 

\ 
! 

1, Jj-
vertical walls 

stable 

\ 

\ • 

1 

11 

• ! • 

1 

' 1 • 

r i :l 

cemehtatioi- at 
7.0'exceedid; 
capacity ofi 
Case 580C; \ 

backhoe ; 

' • •• • • h • 
1 

• ' ' ' 

y "• • ^ -•" • • • „ • „ • i - i i 
L O G O F T E S T P I T CE^P 9 

' . ' • ' " • ' ' . ; • • . j ; 

LOGOFTESTlI'liji 

(1 

• • • ' • I 

• • ' 

,;' - SIEVE.'••• 

i ANALYSIS 

GR 
1[ • . , 

' 

' 

• 

SA Fl LL PI 

CE-P-9 

OPERATIONAL B'XSE SITE | 
COYOTE SPRING V A U i 

1 i .;ii 

. • • • • \ : ' \ \ 

MX SITING INVESTIGATIO 

• DEPARTMENT OF THE AIR F O J C E I 

— f i l B R O N J i T I O 
1 I 

E Y , N E V A D A | 

1 

BMO 

F I S U R E 

n 4-8 

N A L . I N O . 1 
1 JSAI • -21 



FN-TR-43 

in- K 

vt 

PTH 

T — T 

SOIL DESCRIPTION REMARKS 

OR SA Fl 

SIEVE 

ANALYSIS 

LL PI 

- 1 

0. • « • . • • 

• • • • 

• • o • • » 0 
- o » ' « . • • ' 

O . O , 0 0 

« • • • 0 • 
O o O . , • ' 
, , 0 o o . 

Q O « O ^ * • 

OgO 0 ' l o o . 
, o O % 0 0 , 

0 « • O 0 , i , 
. O . O • • • i 

' - b o • , - o 0 
b • O • • 0 

' «o 

SANDY GRAVEL, light brown, fine to coarse; 
poorly graded, dry, subangular to subrounded,' 
calcareous; sonie fine to coarse sand; trace 
nonplastic silt; occasional cobbles to 6 " size.' 

GP-

GM 
dense 

«. 

vertical wallf 
stable 

« 

• 0 o • • 0 

SILTY SAND, light brown, fine to coarse, poorly 
graded, dry, subangular to subrounded, calcareous: 
some nonplastic silt; tr^ce gravel; stage H I caliche. 

- 2 SM 
very 

dense 

7 -

T d T A L D E P T H S . O ' (2.4m) 

- 3 

8 -

1 0 -

cemeritation 
8.0' e 

capacity 
case 580C 
backhoe 

exceed(!d 
oM 

SURFACE ELEVATION:2260' 1689m) 
SURFICIAL GEOLOGIC UNIT: A l L O G O F T E S T P I T CE-P-10 

LOG OF TEST F Î1j:|CE-P-10 

OPERATIONAL B>!\ls;E SITE 

COYOTE SPRING V A L I E Y , NEVADA 

MX SITING INVEST I GA".I0;N 

DEPARTMENT OF THE A I R FORCE BMO 

FIGURE 

n 4-9 

23 DEC 80 

I B R O N J l T l i i N J t L . I R Q 
USAF-21 
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TO- DEPTH 

CO 

SOIL DESCRIPTION REMARKS 
SIEVE 

ANALYSIS 

GR SA Fl LL PI 

Tf—F 

1 -

- 1 

• 3 -

4 - ; 

a-

- 2 

- 3 

GRAVELLY SAND; light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; little fine gravel; trace nonplastic silt. 

SP-
SM 

hiedium 
dense. 

SANDY SILT, light brown, dry, nonplastic, 
calcareous; little fine to medium sand. 

ML firm 

TOTALDEPTH 10.0' (3.0m) 

vertical wa 
stable 

Is 

14 74 12 

14 85 

SURFACE ELEVATION: 21€0'4658m) 
SURFICIAL GEOLOGIC UNIT: A5y LOGOFTESTPIT CE-P-11 

• LOG OF TEST PIT CE-P-11 
OPERATIONAL 

COYOTE SPRING 

jli. 

VALl; 
BASE SITE 

" feY, NEVADA 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCEI i BMO 

23 DEC 80 

F I S U R C 

114 10 

BRO RMTlONiiL. INO. I 
USAF-2t 
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11 

• 1 

11 
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y 
a. ' 
ai 
aK 
CO 
w 
m l 

.ea 

DEPTH 

CO 
ee • 
U l 1 -
1 - U l 
U l U l 
M . u. 

fl b 

1 -

: . 2 -

3-̂  

- 1 

' • * . -

5-

8 -

- 2 

. 7 -

B-

• ; 8 ^ 

- 3 
1 0 -

> - • . 

ca 
o . 

, _ i 
a 
z. 

. , • - • . 

' ^ 
i y y y M ) 
•"'-;'""-,' . ' • " • ' • . i ; ; ; ' / ; " • . " ' ' • • • : 

: - -y^/ : \ : ' ' '^yyy, . . .''''• • 

y , : ••sy- 'y[-y' ' ' 'y- i- : . ' . ' 

Wl$y0M-; 

ySi'yyyyy 

'^n'yffyy 

SURFACE ELEVATION: 221()' 
SURI;ICIAL GEOLOGIC UNIT : 

23 D EC a 0 

vt 
o 
CO 

SM 

67.4n 
•Tys 

o 
. z . 
Ul . 
»— 
VI 
v i 

• : ; > - . • • 

• medium 

dense 

n) 

SOIL DESCRIPTION 

. SILTY SAND, light brown, fine to medium. 
poorly graded, dry, subangular to subrouhded. 

. calcareous; l i t t le nonplastic silt; trace fine gravel. 

. • • " : • ' . " " . • ' •• " \ ' • • • . • • ' • • ' 

• • • - ' ' • ' . • [ •'• • ' " ' • \ • . ' ' 

. • ' • • • . • ' • • ' 

T O t A L DEPTH 10.0' (3.0nfi) 

REMARKS 1 

••- - t ]!• 

. 

.. 

verticj 
sta 

\ 

• ! 

" - . 1 • 

i 
• r 

1 
1 

• i 
1-
; 

1 
1 

1 walls'.. 
ble ', • 

' ' ' 
. 1 ' 

i •' 

I ... 

1 . 
I I 

! j 

^ 1 

1 . 

1 

r l 

li! 
i, 1 

• • • • • • • • ' • • ' ' 1 ' 1 
LOGOFTESTPITGE-P-12 : 

• ' . ' • ' • • • • • . • • ' : • • ' 

• • 

LOGOFTESTPIT 

OPERATIONAL BlJi 

COYOTE SPRING V A L | 

MX SITING INVESTIGATIO 

DEPARTMENT OF THE AIR 'FORCEI 

- ^ B R O N J l T l i i 

1 ; 1 

I SIEVE 

1 ANALYSIS 

1 IN 

9 

' 

SA 

72 

J 

Fl 

. 

19 

LL PI 

NP 

bE-P-12 , 1 

\SE SITE 

-JEY, NEVADA 

N 

- BMO 

1 FIGURE 1 

114 11 

NAL. INO. 1 
JSA F-21 
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la- DEPTH 

CO 

SOIL DESCRIPTION REMARKS 
SIEVE 

ANALYSIS 

GR SA Fl LL PI 

T—T 

1 -

r i 

3 -

4 -

B-

-2 

9 -

-3 
to 

SILTY SAND, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; l i t t le nonplastic silt; trace gravel; 
occasional coJTbles to 8'* size (8.0' - 10.0'). 

SM 
medium 
dense. 

I 

vertical wajKs 
stable 

TOTAL DEPTH 10.0' (3.0m) 

SURFACE ELEVAT I ON: 2215' (675m) 
SURFICIAL GEOLOGIC UNIT: Tys L O G O F T E S T P I T CE^P-13 

PIT LOG OF TEST 
OPERATIONAL 

COYOTE SPRING VJAliLE 
ill 

CE-P-13 
SITE 

Y, NEVADA 
BASE 

MX SITING INVESTIGATION 
DEPARTMENT OF THE AIR f o n t l 

23 DEC 80 tp 
BMO 

FI6URE 

n-4-12 

B R O R A T I O N A L . I N O , I 
USAF-21 
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DEPTH 

SOIL DESCRIPTION REMARKS 
SIEVE 

ANALYSIS 

GR SA Fl LL PI 

T—T 

1 -

3 -

- 1 

5 -

8.-

- 2 

9 -

- 3 

GRAVELLY SAND, light brown, fine to,coarse, 
poorly graded, dry,'subangular tb subrounded,. 
calcareous; soriie fine gravel; trace nonplastic 
silt; occasional cbbbles to 6 " size; stage I I . 
caliche (0 .5 ' - 4.0'). 

dense 

SANDY.SILT, light brown, dry, nonplastic, 
calcareous; some fine subangular tb subrounded 
sand. 

ML 
very 
stiff 

t O T A L DEPTH 10.0' (3;0m) 

vertipal wai 
stable 

lis.< 

33 60 

48 

SURFACE ELEVATION: 2230':|680m) 
SURFICIAL GEOLOGIC UNIT: ABy LOGOFTESTPIT CE-P-14 

LOG OF TEST fl 
OPERATIONAL 

COYOTE SPRING VA 

IT|GE-P-1* 
^AS,E SITE 
LL.EY, NEVADA 
J 

MX SITING INVEST I GA III (]N 

DEPARTMENT OF THE AIR FORCE 

23 DEC 80 

BMO 

F I G U R E 

n-4-13 

B R O N A T I O N A L . I N O 
USAF-21 



•FN-TR-43: 

DEPTH o 

SOIL DESCRIPTION REMARKS 
SIEVE 

ANALYSIS 

GRlSAJFI LL PI 

T J — 5 " 

. 1 

• 0 

« » , 

^ » o 
. 0. . ' * 

0 • o 

' « 
•-.a e| 
0 « 

SANDY GRAVEL, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; sonrje fine to coarse sand; trace 
nonplastic.silt; occasional cobbles to 6 " size; 
stage I caliche. 

o o 

l »o° . •'<>%<» 

,! 'oV^V 
» • "«< 

GP-

GM 
dense 

« 0 

, 3 -^ 0 
b o 

H 

4 ^ 

o<> 0 . ' o ' 0 • i 

' »1 * o , « 
• ' • O S ' . 0 

10 • « « • . • " , 
,11 . I o • .«. « < 

^ 2 

M 

84 

74 

SILTY SANtD, light brown, f ine, poorly graded, 
dry, subrounded, calcareous; sbhie nonplastic ' 
silt. 

vertical yya|lh 
stable 

SM dense 

8-̂  

^3 
TO-

TOTAL DEPTH 10.0' (3.0m) 

NP 

SURFACE ELEVAT I ON: 2290' '(698m) 
SURFICIAL GEOLOGIC UNIT: A5y L O G O F T E S T P I T CE-P-15 

LOG OF TEST PiTfc|E P-T5 
OPERATIONAL 3ASE SITE 

COYOTE SPRING VALLJIEIY, NEVADA 

MX SITING INVESTIGAtldN 
DEPARTMENT OF THE AIR f Q ^ t 

23 DEC 80 

BMO 

' FIGURE 

n-4-14 

^•-.•yiiii I 
•USAF-21 
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FN-TR-43 

Ta-

- 1 

T J — ^ 

- 2 

5 -

6 -

7 -

8.-

9-^ 

- 3 

» 0 0 ** • 

M L 

dense 

dense 

f i rm 

SOIL DESCRIPTION 

GRAVELLY SAND.I ight brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some fine gravel; l i t t le nonplastic silt. 

SANDY GRAVEL, jight brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; spme.fine to coarse sand; trace , 
nonplastic silt. 

SILT, light brown, dry, nonplastic, calcareous; 
trace fine subrounded sand. 

T O T A L DEPTH 10.0' (3.0m) 

REMARKS 

vertical ws 
stable 

SURFACE ELEVAT I ON:2290' (688m) 
SURFICIAL GEOLOGIC UNIT: A5y LOGOFTESTPIT CE-P-16 

LOG OF TEST 
OPERATiONAU 

PlicE-P-16 

COYOTE SPRING VAL^ 

MX SITING INVESTlGUipiN 
DEPARTMENT OF THE AIR FÔ CB 

23 DEC 80 

SIEVE 

ANALYSIS 

GR SA F l 

28 58 14 

93 

LL PI 

NP 

B A S E S I T E 

i£ EY, N E V A D A 

BRO N ATIION AL. INO. 

BMO 

F I G U R E 

n-4 15 

USAF-21 
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.FN-TR-43 

DEPTH 

TJ—T 

1 -

3 -

4 -

7 -

9 - -

- 3 
\ 0 _ LS^aLiai:.:^^ 

SM 

ML 

<^GW-
GM 

dense' 

stiff . 

dense 

SOIL OESCRIPTION 

GRAVELLY SAND, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded,/ 
calcareous; some fine gravel; some rionplastic , 
sUt; stage i n caliche (6:0'-8.6'), , ' 

SANDY SILT, light brovyn; dry, slightly plastic, 
calcareous; sorne fine to coarse subangular to 
subrounded sand; trace fine gravel. 

SANDY GRAVEL, light brown, fine to coarse, 
well graded, dry, subangular to subrounded, 
calcareous; some fine to coarse sand; trace 
nonplastic silt; stage Icaliche (8.0' - 10.0'); 
occasional cobbles to 6''size. 

TOTALDEPTH 10.0' (3.0m) 

REMARKS 

vertical w^ljs 
stable 

SURFACE ELEVAT I ON: 2290' (698m) 
SURFICIAL GEOLOGIC U N I T : A 5 V L O G O F T E S T P I T CE-P-17 

LOG OF TEST P 
OPERATIONAL 

COYOTE SPRING V A L H E Y 

I 

v.i 

SIEVE 

ANALYSIS 

GR SA Fl 

28 

47 

45 

35 

43 

27 

60 

10 

LL PI 

34 

IT CE-P-17 
BASE SITE 

NEVADA 

MX SITING INVEST I GATIOK 

DEPARTMENT OF THE AIR FORliE 

23 DEC 80 

BMO 

FIGURE 

n-4-16 

USAF-21 
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"cr DEPTH 

SOIL DESCRIPTION REMARKS 

GR SA Fl 

SIEVE 

ANALYSIS 

LL PI 

T—F 

1 -

- T 

3 -

4 -

5 -

- 2 

7 - ' 

8 -

O 
10. 

SILTY SAND, light brown, fine to.coai;se, 
poorly graded, dry, subarigular to subrounded, . 
cislcareous; some nonplastic silt; trace fine gravel; 
stage i n cEliche (2 .5 ' -6 .0 ' ) . 

SM dense 

SAND, gray, fine to coarse, poorly graded, dry, 
subangular to subrounded, calcareous; trace 
gravel. 

SP 
medium 
dense 

T O t A L DEPTH 10.0' (3.0m) 

vertical wal 
stable 

cavmg 

l« 

59 35 NP 

SURFACE ELEVATION: 2300' (7Q1m) 
SURFICIAL GEOLOGIC UNIT: tys L O G O F T E S T P I T CE-P-18 

LJ 
LOG OF TEST PlT'tE-P-18 

OPERATIONAL MsE SITE 
. COYOTE SPRING VALLIEV, NEVADA 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE f 

23 DEC 80 

BMO 

F I G U R E 

n 4 1 7 

B R O N A T I O N A L . I N O Li 
USAF-21 
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Tsr DEPTH u 

SOIL DESCRIPTION REMARKS 
SIEVE 

ANALYSIS 

GR SA F l LL PI 

T—T SILTY SAND, light brown, fine to coarse, poorly 
graded, dry, subangular to subrounded, calcareous 
little nonplastic silt; trace gravel; stage I I I 
caliche. 

I A 

1-1 
34 

44 

5 4 

8 4 

SM dense 

vertical yyalls 
stable 

1-2 

U 

O 0 * o • * 

* * 

• « • ' • • 

SANDY GRAVEL, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some firie to coarse sand; trace . 
nonplastic silt; occasional cobbles to 10" size; 
stage n caliche. 

B4 

, • • • • 

' o . <»«» V « 
GP-: 
GM dense 

, o 0 * 

1-3 
10. 

TOTALDEPTH 10.0' (3.0m) 

I il 
SURFACE ELEVAT I ON: 2360' (719m) 
SURFICIAL GEOLOGIC UNIT: Tys LOGOFTESTPIT CE-P-̂ 19 

LOG OF TEST PIT 
OPERATIONAL Ms'E SITE 

COYOTE SPRING V/̂ L:ll|EY, NEVADA 

CE-P-19 

MX SITING INVESTIGA|ril]N 

DEPARTMENT OF THE AIR FORCE |-| BMO 

FIGURE 

n-4 18 

23 DEC 80 
i L . I •yo. I 

USAF-21 
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DEPTH 

CO 

1 1 

SOIL DESCRIPTION REMARKS 

SIEVE 

ANALYSIS 

GR SA F l LL PI 

T J — r 

- 1 

- 2 

- 3 

2 -

3 -

4 -

5 -

8 -

7 -

8 -

9 -

1 0 -

dense 
SM 

SILTY SAND, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some nonplastic silt; some fine 
gravel; stage IH caliche (0.5' - 1.5'); stage 
ETd.S'). 

very 
dense 

TOTALDEPTH 1.5' (0.5m). 

vertical walls 
stable 

26 

cementation at 
1.5' exceeded 

capacity of 
Case 580C 

backhoe 

43 31 

SURFACE ELEVATION: 2560' (780m) 
SURFICIAL GEOLOGIC UNIT: ASO LOG OF TEST PIT CE-P-20 

LOG OF TEST PIT CE! 
OPERATIONAL BASE 

R.20 
SITE 

COYOTE SPRING VALLEYi , N E V A D A 

MX SITING INVEST I GAT I ON' 
DEPARTMENT OF THE AIR FORCE 

,33 DEC 80 

FIGURE 

II-4-19 

USAF-21 
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DEPTH 

.0 % o -*«. 0 
o ' 0 o 

CO SOIL DESCRIPTION REMARKS 

SIEVE 

ANALYSIS 

GR SA F l LL PI 

0 • " • 
• . • « 
» • Oo 

\ « 

SANDY GRAVEL, light brown, fine to coarse,, 
poorly graded, dry, subarigular to subrounded, 
calcareous; some fine to coarse sand; trace . 
honplBstlc.sIlt; trace cobbles to 6' ! size. 

3 -

0 • * • 
I . 0 • « 

. , , « . . 
ft* 00 • o 

« «.• oV« 
.0 5 • V • 

'»••*.•?.'" 
• » o • 

0» 
.0 

'5» 
o o .» • 

- 1 
) 0 • ^ , 0 

0 S * , 0 

b • ' « « , 

0 . « GP-
GM 

dense vertical wall 
stable 

8 -

- 2 
• • . * « « 

0 * » 0 0 1 

. . • « o « « 
'» » . 0 . _^0 » 

65 25 10 

T O T A L D E P T H 7.0' (2.1m) 

- 3 

8 -

9 -

1 0 -

cementation at 
7.0' exceeded 

capacity b 
Case 580G 
backhoe 

SURFACE ELEVATION: 2440' (744m) 
SURFICIAL GEOLOGIC UNIT: A50 LOGOFTESTPIT CE-P-21 

23 DEC 80 

LOG OF TEST PIT CE-P-21 
OPERATIONAL BASE SITE 

COYOTE SPRING VALL'EY, NEVADA 
I ll ! . 

MX SITING I N V E S T I G A T I O N I 

DEPARTMENT OF THE AIR FOR(̂ E I U B M O 

F I G U R E 

n-420 

N A T I O N A L . I N O . 
USAF-21 
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• • • • • " • ' ' . ' • • ' . ' . ' • ' • ' " ' • ' - : • . \ . • • • • . ' , • • " ' ' ' 

1 ^ 
\ \ ' 

1 * 
c 

. 1 . 
1 i 

3 1 DEPTH 

" £ .-
tf 1— UJ 

Q 1 0 t 

-I-j 

1 -

M . y -

M 

; *-

r 5-

8 -

K 2 

7 -

8 -

: 9 -

1-3 
1 1 0 -

>- .' 
CD ' - e 

• J • .. o 
1 - .. 

* »0 0 . 0 * 0 1 

• « • • • . • • 
'«o • • f ' • 
1 0 • . * . 0 ,«» 

ro*oVv« 

Vo • • • • • , 
0 , i * « • 

• » o » o • • 

• ' . . ' . . • • ; • ; • " . 

f . • ' ' 

CO. 
CJ 
vt 
9 

GP-

GM 

SURFACE ELEVATION: 2420' (738r 
SURFICIAL GEOLOGIC UNIT: A50 

t 
Z ' 
Ul 
K-
vt 
tn 

• i 

dense 

very 

dense 

- I * . 

S O I L DESCRIPTION 

SANDY GRAVEL, light brown, fine to coarse. 
poorly graded, dry, subangular to subrounded. 
calcareous; soir\t> firie to coarse sand; trace. 
nonplastic silt; occasional cobb|es to 6 " size; 
stage I H caliche (0.6' - 3.(3'); stage IST (3.0'). 

T O T A L DEPTH 3;0'(0.9m) 

• ' . . . ' , ' . • ' . • • . ' ' ' • • ' . • ' . ' . 

'REMARKS! 

. i ; • 1 

"•''• '• \ - " I 

vertica 

i 

wa Is 
stable 1 

cementation at 
. 3.0' exceeded 

capacity of ; 
Case580C 
backhoel 

• , 

• • ' ^ 

. • \ 

' 

• • • ' , • ' • • j 

• 1 

LOGOFTESTPIT CE-P-22 

LOG OF TEST f l i ; 

IN 

SIEVE 

ANALYSIS 

RR" 
1 

1 

1 -

i 
r 1 
1 • 

M 1 ' 
1 

1 
1 

i 

\ 
\ 1 
1 1 
i 

1 

1 

[ 1 

1 1 
1 1 • 

i 
i 
1 
r 1 

1 

1 

J 

! 
i 

' 1 
i 
j 
1 1 

SA F I LL 

• 

PI 

! 

! 1 
(SE-P-22 1 

OPE RATIONAL! BASE SITE 1 
COYOTE SPRING VALLEY, NEVADA 

1 ! 11 ! • 1 

MX SITING INVESTIGAT ,0N 

DEPARTMENT OF THE AIR FORCE - BMO 

1 FIGURE 1 

n4 2i 

- m o N O N A T I O N A L , % ^ ^ J 
23 DEC.BO USAF-21 
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1 • . , - • • ' • ' - ' • • ' ' ' - ^ ' • '..-. ' . • • ' - • • • 

1 * 

* 
' 1 * 

Ll 

1 1 DEPTH 

i CO • 
> ae 

Ul >-
. ^ - Ul 
J . Ul ., Ul 

r - "• fl 0 

' " 

. • 2 -

^•^ 
h i 

4-

1 ' " 

> - • . 

CD 

e 
• o 

• - • 

. . , 0 ^ . . 8 . 

" o'o'Sjo-
) 0%* 0 • " 
.0 . « o . » « 

CO 
.C3 

CO 

.GP-

GM 

SURFACE ELEVAT ION: 2460' (750n^ 
SURFICIAL GEOLOGIC UNIT: A5y/ 

• ' 

0 0 

1-

3 -

H 

• • • . 4 -

• r 5 -

• • . • » . o . 
0 « • * * • 
• • 0 0 o • 

, • • • % • • 
« 0 0 . • « « 
0 \ 0 ' o , 

» ' V • % o 
• • . . • « • • 

• • « o . " ' . . 0 o . v o , 
• O O O - O 0 
• . , , . 0 0 
• • o o . o : • 
0 * 0 • , « 0 

. ' • O O O , 

• *» 0" « .1« 

0 0 •%« * • " 

0 o " . . « 
, . 0 0 , , 

B . * • o • 

GP-

GM 

-. .̂  
SURFACE ELEVATION: 2460' (750r 
SURFICIAL GEOLOGIC UNIT: A50 

>-u 
Ul 

• • -

CO. 

M z 
o 

dense 

• • • - • . 

) • 
A5i 

' • • • • • 

dense 

n) 

SOIL DESCRIFTIOM 

S A N D Y G R A V E L , l i gh t b r o w n , f i ne t o coarse, 

p o o r l y g raded , d r y , subangular t o s u b r o u n d e d , 

ca lca reous ; some f i n e t o coarse sand ; t race 
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SOIL DESCRIPTION REMARKS 
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GR SA Fl LL 
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SANDY GRAVEL, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some fine to coarse sand; little 

' nonplastic silt; stage H I caliche. 
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GRAVELLY SAND, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded; 
calcareous; little fine gravel; trace nonplastic 
silt; stage H I caliche; occasional cobbles to 
10" size. 

SP-
SM 
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- 3 
10. 

TOTAL DEPTH 10.0' (3.0m) 

vertical walls 
stable 

13 77 10 

SURFACE ELEVATION: 2530' (771m) 
SURFICIAL GEOLOGIC UNIT: A50 LOGOFTESTPIT CE-P-25 

LOG OF TEST PIT CE R-25 
OPERATIONAL BASES|lTE 

COYOTE SPRING VALLEY NEVADA 

MX SITING INVESTIGATION 
DEPARTMENT OF THE AIR FORCE BMO 
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SOIL DESCRIPTION 

GRAVELLY SAND, light brown, fine to coarse, 
.well graded, dry, subangular to subrounded, 
calcareous; some fine gravel; trace nonplastic 
silt; stage H I caliche (0.0' - 4.0'); stage ET caliche 
(4.0'); occasional cobbles to 6" size. 

TOTALDEPTH 4.0' (1.2m) 

SURFACE ELEVATION: 2580' (786m) 
SURFICIAL GEOLOGIC UNIT: A50 LOG OF TEST PIT CE-P-26 
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SOIL DESCRIPTION 

SANDY GRAVEL , light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some fine to coarse sand; l i t t le 
nonplastic si l t ; stage I E caliche (0.0' - 3.0'); 
stage H caliche (3.0' -10 .0 ' ) ; occasional cobbles 
to 6 " size. 

GRAVELLY SAND, light brown, fine to coarse. 
poorly graded, dry, subangular to subrounded, 
calcareous; l i t t le fine gravel; trace nonplastic silt. 

T O T A L D E P T H 10.0' (3.0m) 
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SOIL DESCRIPTION 

GRAVELLY SAND, l ight brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some fine to coarse gravel; l i t t le 
nonplastic silt; stage U I caliche. 

SILTY SAND, light brown, fine t o coarse, 
poorly graded, dry, subarigular to subrounded, 
calcareous; l i t t le nonplastic silt; trace gravel; 
stage HC caliche. 

T O T A L D E P T H 10.0' (3.0m) 

REMARKS 

vertical walls 
stable 

ANA 

;GR 

SURFACE ELEVATION: 2660' (811m) 
SURFICIAL GEOLOGIC UNIT: A50 LOG OF TEST PIT CE-P-28 
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SOIL DESCRIPTION 

SILTY SAND, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; little nonplastic silt; trace gravel; 
stage H I caliche (0.0' - 10.0'). 

TOTAL DEPTH 10.0' (3.0m) 

REMARKS 

vertical wails 
stable 

SURFACE ELEVAT I ON: 2680' (817m) 
SURFICIAL GEOLOGIC UNIT: A1 LOG OF TEST PIT CE-P-29 

LOG OF TEST PIT CEf ^29. 
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COYOTE SPRING VALLEYJ NEVADA 
I J ! 

SIEVE 
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SOIL DESCRIPTION 

GILTY SAND, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous: some nonplastic silt; l i t t le fine 
gravel; stage I caliche (0.0' - 5.0'); stage H I 
caliche (5.0' - 7.0'). 

G R A V E L L Y SAND, l ight brown, fine to,coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some fine to coarse gravel; trace 
nonplastic si l t ; stage I I caliche. 

T O T A L D E P T H 10.0' (3.0m) 

REMARKS 

vertical walls 
stable 

SIEVE 
ANALYSIS 

GR 
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SA Fl 
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LL PI 

SURFACE ELEVAT I ON:2710' (826m) 
SURFICIAL GEOLOGIC UNIT: Al LOGOFTESTPIT CE-P-30 

LOG OF TEST PIT CB-P»3b 
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COYOTE SPRING VALL'EVi,iNEVADA 

MX SITING INVESTIGATION : 
DEPARTMENT OF THE AIR FORCE [ BMO 

23 DEC 30 bp 
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S O I L DESCRIPTION 

SILTY SAND, l ight brown, fine to coarse, 
poorly graded, dry, subangular t o subrounded, 
calcareous; some nonplastic silt; l i t t le fine 
gravel; s tagen caliche. 

SAND, brown, fine t o coarse, poorly graded, 
dry, subangular to subrounded; trace gravel; 
stage HE caliche. 

T O T A L DEPTH 10.0' (3.0m) 
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SOIL DESCRIPTION REMARKS 

SIEVE 

ANALYSIS 

GR SA F l LL PI 

T—T SILTY SAND, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; little nonplastic silt; trace gravel; 
stage H I caliche. 

! M 

- 1 
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2 -

3 -

4 -

SM dense 

vertical walls 
stable 

B -

7 -

8 - . 

9 -

SAND, light brown, fine to coarse, well graded, 
dry, subangular to subrounded; calcareous; 
trace fine gravel; trace nonplastic silt; stage 
n caliche. 
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SM 
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- 3 
10. 

79 

TOTALDEPTH 10.0' (3.0m) 

SURFACE ELEVAT 10N:287O' (875m) 
SURFICIAL GEOLOGIC UNIT: ASO LOGOFTESTPIT CE-P-32 

LOG OF TEST PIT CE-F̂ -3? 
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SOIL DESCRIPTION 

GRAVELLY SAND, light brown, fine to coarse, 
poorly graded, dry, subangular to subrounded, 
calcareous; some fine to coarse gravel; some 
nonplastic si l t ; stage i n caliche^ 

G R A V E L , l ight b rown, f ine to coarse, poorly 
graded, dry, subangular to subrbunded, 
calcareous; trace fine to coarse sand; stage 
m caliche; trace cobbles and boulders to 2 0 " 
size. 

T O T A L DEPTH 6,0' (1.8m) 
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ANALYSIS 

vertical walls 
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cementation at 
6.0' exceeded 
capacity of 
Case 580C 

backhoe 

SURFACE ELEVATION: 2800' (853m) 
SURFICIAL GEOLOGIC UNIT: A50 LOGOFTESTPIT CE-P-33 
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ANALYSIS 
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G R A V E L L Y SAND, l ight brown, fjne to coarse, 
well graded, dry, subangular to subrounded, 
calcareous; some fine to coarse sand; stage I 
caliche (1.5' - 4.0 ' ) ; stage H I caliche (0.5' - 1.5') 
and (4.0' - 8.0'). 
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SURFACE ELEVAT I ON: 2610' (796m) 
SURFICIAL GEOLOGIC UNIT: Tys LOG OF TEST PIT CE-P-34 
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Sl LTY SAND, light brown, fine to coarse, 
poorly graded, dry, subangular t o subrounded, 
calcareous; some nonplastic silt; l i t t le fine 
gravel; stage m caliche; trace cobbles and 
boulders to 3 0 " size. 
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SANDY GRAVEL, light brown, fine to coarse, 
weil graded, dry, subangular to subrounded, 
calcareous; some fine to coarse sand; stage 
n caliche. 
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SANDY GRAVEL, light brown, fine to coarse. 
well graded, dry, subangular to subrounded. 
calcareous; some fine to coarse sand; trace 
cobbles to 10" size; sta^e H I caliche (0.0' - 2.0'); 
stage I caliche (2.0' - 4.0'); stageH caliche 
(4.0'-10;0'). 
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5.0 EXPLANATIONS OF LABORATORY TEST RESULTS 

Laboratory test results are presented in this sectioAl 

II-5-1 contains a summary of laboratory test resultis 

table contains results of sieve analysis; plasticity data; in-

5-1 

Table 

This 

lowing list presents the ASTM designations for the tests per

formed during the investigation. 

Type of Test 

Particle Size Analysis 
Liquid Limit 
Plastic Limit 
Unit Weight 
Moisture Content 
Compaction 
Specific Gravity of Solids 
Triaxial 
Unconfined Compression 
Direct Shear 
Consolidation 
Test for Alkalinity (pH) 
Water Soluble Sodium 
Water Soluble Chloride 
Water Soluble Sulphate 
Water Soluble Calcium 
Calcium Carbonate 
California Bearing Ratio (CBR) 

JCRO NATIONAL. INC. 

ASTM Designati ons 

D 4 
D 4 
D 4 
D 29 
D 22 
D 15 
D 8 
D 28 
D 21 
D 30 
D 24 
D 10 
D 14 
D 5 
D 5 
D 5 
D 11 
D 18 

22-63 
23-66 
24-59 
37-71 
16-71 
57-70 
54-58 
50-70 
66-66 
80-72 
35-70 
67-70 
28-64 
12-67 
16-68 
11-72 
26-67 
83-73 

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

and void ratio for drive and Pitcher samples; results o 

tion tests; and specific gravity of solids. Other test 

triaxial compr'ession, unconfined compression, direct sh 

solidation, chemical, and California Bearing Ratio (CBR 

dicated on the table. Tables II-5-2 through II-5-4 and 

II-5-1 through II-5-5 present results of triaxial com 

unconfined compression, direct shear, consolidation, 

and CBR tests. 

All tests were performed in general accordance with the 

Society for Testing and Materials (ASTM) procedures. 

compac-
i 

such as 

ea::, con-

are in-

Figures 

pression, 

chemical, 

American 
: I 
The fol-
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5-2 

expla-

f rom 

Explanation for the tables and figures presented in this,section 

are as follows: 

A. Activity Number - Boring or trench sample designation. 

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

nation is at the bottom of the table. 

C. Sample Interval - This is the depth range measurejd 

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 

sentative soil samples at the depth indicated. The 

represent the percent (by dry weight) of the total 

weight passing through each sieve size indicated. 

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

repre-

i 
ri umbers 

sample 

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

.oil dry 
between 
a soil 

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

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-lwater 
mixture is plastic. 

NP - Nonplastic. 

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

see Table II-2-1 in Section 2.0, "Boring Logs", for coniplete 

details of USCS system. 

G. In Situ - Presents results of tests on drive and Piltcher 

samples. 

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

JCRO NATIONAL. INC. 

de te r -
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Moisture Content - weight of water reported in percent of 

Saturation 

dry weight of soil sample (ASTM 
71). 

- the degree of saturation in a soil 

5-3 

2216-

sample 
is defined as the ratio (in percent) of 
the volume of water to the volume 
voids in the soil. 

Void Ratio t h e n u m e r i c a l r a t i o of t h e vo 
voids to the volume of s o l i d s ir 
specimen. 

H. 

itime of 
a! soil 
I 
! 
I 

Compacted - Indicates results of laboratory maximum dry 
' i 

df all 

density and optimum moisture content test as perj ASTM 

D 1557-70. 

Specific Gravity of Solids (ASTM D 854-58) - Indicatejs the 

ratio of 1) the weight in air of a given volume 

solids at a stated temperature, to 2) -the weight in 

an equal volume of distilled water at a stated tempera 

Triaxial - The triaxial compression tests were performed in 

accordance with the procedures of ASTM D 2850-7 

following explanations and definitions apply. 

I 
ofl soil 

air of 
1 
I 
ture. 

Oi The 

Triaxial Compression Test - a cylindrical specimen 
is surrounded by a fluid in a pressure chamber a 
jected to an isotropic pressure. An additional compr 
load is then applied, directed along the axis of the '< 
men called the axial load. 

of soil 
ndi sub-
essive 
speci-

ICRO NATIONAL. INB. 

ression 
a'ri a 1 1 -
:i L and was 
• I 

Consolidated-Drained (CD) Test - a triaxial comp 
test in which the soil was first consolidated under 
around confining stress (test chamber pressure) 
then compressed (and hence sheared) by increasing the 
vertical stress. "Drained" indicates that excess poireljwater 
pressure generated by strains are permitted to diss:.pate by 
the free movement of pore water during consolidation and 
compression. 

Consolidated-Undrained (CU) Test - a triaxial comprjeission 
test in which essentially complete consolidation under the 
confining (chamber) pressure is followed by a shear t,elst at 
constant water content. 
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Confining Pressure (03) - the isotropic chamber 
applied to the soil specimen during consolidation 
pression. 

5-4 

pressure 
and corn-

Maximum Deviator Stress (0^-03) - 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 
pressure. 

chamber 

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

of test-

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

K. Unconfined Compression - Test procedures were as d 

in ASTM D 2I66-660 Unconfined compressive strength 

fined as the load per unit area at which an unconfin 

matic or cylindrical specimen of soil will fail in a 

applied 

escribed 

compression test. In these methods, unconfined compressive 

strength is taken as the maximum load attained per uni 

or the load per unit area at 20 percent axial strain 

ever occurred first during the performance of a test 

Direct Shear - The procedures of ASTM D 3080-72 wer 

lowed for direct shear testing. In this test, soil 

applied normal load is stressed to failure by moving one 

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

other section. Normal stres.s is the value of load pe 

is de

ed j pris-

simple 
I 

t area 

which-

e fol-

jnder an 

area acting perpendicular to the plane of shearing, 

shear strength is defined as the maximum resistance 

a soil to shearing (tangential) stresses. 

(k 

ICRO NJ »L, INB. 

q unit 

^Maximum 

s'f) of 
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M, 

5-5 

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

test in which a cylindrical soil specimen is latera lly con

fined in a ring and compressed between porous platesJ The 

gradual 
I 
I 

fr om an 

area). 

N. amples 

.phate. 

0. 

term "consolidation", as used here, indicates the 

reduction in volume of the soil mass resulting 

increase in compressive stress (axial load per unit 

Chemical - The chemical tests performed on soil 

included: pH; water soluble sodium, chloride, s 

calcium; and calcium carbonate content. pH is an 

the acidity or alkalinity of a soil in terms of t 

rithm of the reciprocal of the hydrogen ion concen 

ASTM test procedure designations for these chemical 

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

tions. 

CBR - California Bearing Ratio (CBR) is the ratio (i|ri per

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

iridex of 

he; loga-

tration. 

tests 

grade soil to that developed by a standard crushed 

base material. The procedures for conducting a CBR 

-rock 

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 density." indi

cates the ratio (as a percentage) of the compacted' sample 

dry unit weight to maximum dry density obtained ih the 

laboratory from ASTM D 1557-70, "Moisture-Density R-il 

of Soils Using 10-Pound (4.5-kg) Hammer and 184inch 
I 

Drop." ' 

(4 

IGRO 

ations 

57-mm) 
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SYMBOL 

O 

A 

V 

D ' 

BORING 
NO. 

CE B-1 

CEB-2 

CE-B-12 

CE-B-14 

SAMPLE 
NO. 

P-15 

P-15 

P-15 

P-18 

P-18 

P-12 

P-12 

P-14 

P-14 

SAMPLE INTERVAL 

FEET 

59.0-59.7 

59.7 - 60.4 

60.4-61.1 

63.6 - 64.3 

62.9 - 63.6 

35.0 - 35.9 

35.9 - 36.7 

69.3 - 70.0 

70.0 - 70.7 

METERS 

17.98- 18.20 

18.20- 18.41 

18.41 - 18.62 

19.39-19.60 

19.17- 19.39 

10.57- 10.94 

10.94- 11.19 

21.12-21.34 

21.34-21.55 

SOIL 
TYPE 

ML 

ML 

ML 

SM 

SM 

CL 

CL 

CL-
ML 
CL-
ML 

TYPE 
OF 

TEST 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

DRY DENSITY 

pcf 

88.5 

78.7 

87.9 

103.4 

105.9 

86.9 

97.0 

80.5 

77.0 

kg/m3 

1418 

1261 

1408 

1656 

1697 

1392 

1554 

1290 

1234 

MOISTURE 
CONTENT 

(%) 

10.8 

24.5 

13.6 

19.4 

21.1 

20.8 

12.4 

14.9 

36.9 

CONFINING 
PRESSUREiCTg) 

ksf 

3.0 

5.9 

11.8 

3.0 

9.1 

2.4 

7.1 

5.0 

10.1 

kN/m2 

144 

282 

565 

144 

436 

115 

340 

239 

484 

MAXIMUM 
DEVIATOR 

STRESS(ai^0"3 

ksf 

15.4 

20.4 

34.5 

15.3 

35.5 

25.2 

13.3 

17.6 

24.9 

kN/m2 

737 

977 

1652 

733 

1700 

1207 

637 

843 

1192 

STRAIN 
RATE 

(% min.) 

0.07 

0.07 

0:07 

0.07 

0.08 

0.07 

0.07 

0.08 

0.08 

COHESION 
(c) 

ksf 

2.3 

1.4 

1.8 

3.1 

kN/m2 

110 

67 

86 

148 

FRICTION 
ANGLE (î ) 
DEGREES 

31° 

39° 

34° 

25° 

p|kN/m^ 

NOTES: P = ^ : H ^ , q = 2 L ^ 2 

._ a 1 
COS0 , 0=sln Itana) 

-1500 

hiooo ..I 

- 5 0 0 

p(ksf) 

SUMMARY OF TRIAXIAL COMPRESSION 
TEST RESULTS 

OPERATIONAL BASE SITE 
COYOTE SPRING VALLEY, NEVADA 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE — BMO 

zfei 

FIGURE 

II-5-1 

i L . I N C . 
23 DEC 80 
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SYMBOL 

1 O 
1 • 

A 

1 • 

1 ̂  
1 T 

BORING 
NO. 

CE-B-2 

CE.-B-2 

CE-B-8 

SAMPLE 
NO. 

P-19 

P-21 

P-10 

SAMPLE INTERVAL 

FEET 

66.7 - 68.0 

83.0 - 84.0 

26 .6 -27 .2 

METERS 

20.33 - 20.73 

25.30 - 25.60 

8.11 -8.29 

SOIL 
TYPE 

ML 

ML 

ML 

TYPE 
OF 

TEST 

CD 

CD 

CD 

DRY DENSITY 

pcf 

103.0 

84.4 

89.3 

\ 

kg/m^ 

1650 

1352 

1447 

MOISTURE 
CONTENT 

(%) 

15.2 

1 37.4 

24.9 

31.9 

17.3 

COHESION 
(c) 

ksf 

3.2 

3.2 

2.4 

1.6 

0.5 

0.2 

kN/m^ 

153 

153. 

115 

77 

24 

10 

FRICTION 
ANGLE {(6) 

DEGREES 1 
3 1 ° . 

24° 1 

31° 1 

28.5° 1 

33° 

34° 1 

O ' A , V — Tested at natural moisture content 

# , A. ' W — Tested in soaked condit ion 

ts 
j e 
CO 

.CO 
LU 
OC 

< 

NORMAL STRESS (kN/m^) 

16 

12 _r 

8 -

- 6 0 0 

- 4 0 0 

g; 

CO 

oc 
< 
UJ 
X 
CO 

s 

X 
< 

- 2 0 0 

NORMAL STRESS (ksf) 

SUMMARY OF DIRECT SHEAR TEST RESULTS 
OPERATIONAL BASE SITE 

COYOTE SPRING V A L L E Y , NEVADA 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE — BMO 

23 DEC 80 bp 
FIGURE 

n-5-2 
1 OF 4 

G R O N J I T I O M J I L , I M C . 
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23 DEC 80 

O, A , V, D, O ~ Tested at natural nnoisture content 

9 , • , tf, ^ — Tested in soaked condition 

SYMBOL 

O 

• 

A 

V 

T 

D 

• 

o 
• 

BORING 
NO. 

CE-B-1 

CE-B-6 

CE-B-7 

CE-B-8 

CE-B-9 

SAMPLE 
NO. 

P-13 

D-8 

P-10 

P-21 

D-16 

SAMPLE INTERVAL 

FEET 

45.0 - 45.6 

19.5-20.5 

17.5- 18.3 

86.0 - 86.7 

49.0 - 50.0 

METERS 

13.72- 13.90 

5.94 - 6.25 

5.33 - 5.58 

26.21 -26.43 

14.94- 15.24 

CONTINUED 

SOIL 
TYPE 

SM 

SM 

SM 

SM 

SM 

ON NI 

TYPE 
OF 

TEST 

CD 

CD 

CD 

CD 

CD 

XTP 

DRY DENSITY 

pcf 

94.6 

120.9 

105.9 

92.6 

109.4 

OiGE 

kg/m^ 

1515 

1937 

1697 

1483 

1753 

MOISTURE 
CONTENT 

(%) 

9.9 

32.1 

1.3 

11.6 

20.8 

24.4 

21.6 

7.6 

21.3 

COHESION 
(c) 

ksf 

2.1 

2.4 

0.5 

0.3 

0.3 

1.2 

0.5 

1.1 

0.2 

kN/m^ 

101 

115 

24 

14 

14 

57 

24 

53 

10 

FRICTION 
ANGLE ((4) 

DEGREES 

39.5° 

35 

39 

34° 

30° 

28° 

31.5° 

39° 

33° 

CO 
.CO 

DC 
I -
co 

X 

< 

16-

12-

8 -

4 -

200 

o 

O- £ n ' 

V ^ • 

T -• - - -

NORMAL STRESS (kN/m^) 

400 
_ J _ 

600 

O . 

n 

NO RMAL STRESS (ksf) 

800 

-600 

-400 

-f 
16 

•200 

£̂  

CO 

oc 

< 
LU 
X 
CO 

X 

< 

- - 0 

20 

SUMMARY OF DIRECT SHEAR TEST RESULTS 
OPERATIONAL BASE SITE 

COYOTE SPRING VALLEY, NEVADA 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE — BMO 

irfiL 

FIGURE 

n-5-2 
2 OF 4 

^L, I N C . 
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SYMBOL 

O 

• 

A 

A. 

BORING 
NO. 

CE-B-9 

CE-B-11 

SAMPLE 
NO. 

D-14 

D-5 

SAMPLE INTERVAL 

FEET 

40.0-41.0 

10.5- 11.5 

METERS 

1.2.19-12.50 

3.20 - 3.51 

CONTINUED 

^ 

SOIL 
TYPE 

SM 

SP-SM 

ON N! 

TYPE 
OF 

TEST 

CD 

CD 

XTP 

DRY DENSITY 

pcf 

112.1 

110.6 

AGE 

kg/m^ 

1796 

1772 

MOISTURE 
CONTENT 
. {%) 

5.1 

17.8 

3.7 

18.8 

COHESION 
(c) 

ksf 

0.8 

0.2 

0.4 

0.4 

kN/m^ 

. 38 

10 

19 

19 

FRICTION 
ANGLE ((*) 

DEGREES 

42° 

38° 

42.5° 

36.5° 

O/ A — Tested at natural moisture content 

# / A — Tested in soaked condition 

•ft 
.id 

CO 
.CO 

CO 

DC 

< 

X 
< 

NORMAL STRESS (kN/m^ 

^ 

' DC < 
LU 
X 
CO 

X 
< 

NORMAL STRESS (ksf) 

SUMMARY OF DIRECT SHEAR TEST RESULTS 
OPERATIONAL BASE SITE 

C O Y O T E ' S P R I N G V A L L E Y , NEVADA 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE — BMO 

23 DEC 80 
I l f lL 

n-5-2 
3 OF 4 
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SYMBOL 

O 

• 

A 

V 

T 

D 

• 

BORING 
NO. 

CE-B-11 

CE-B-12 

CE-B-12 

CE-B-14 

SAMPLE 
NO. 

P-11 

P-9 

D-11 

D-4 

SAMPLE INTERVAL 

FEET 

40.1 -41.8 

20 .0 -21 .0 

30 .2 -31 .0 

10.0- 11.0 

METERS 

12.22- 12.74 

6 .10-6 .40 

9.20 - 9.45 

3.05 - 3.35 

• 

SOIL 
TYPE 

SM 

SM 

SM 

SM 

TYPE 
OF 

TEST 

CD 

• 

CD 

CD 

CD 

DRY DENSITY 

pcf 

89.9 

106.9 

115.1 

111.2 

kg/m^ 

1440 

1713 

1844 

1781 

MOISTURE 
CONTENT 

(%) 

22.4 

25.8 

9.3 

8.2 

16.2 

7.3 

19.2 

COHESION 
(c) 

ksf 

0.5 

0.4 

1.5 

1.9 

1.8 

1.3 

0.9 

kN/m^ 

24 

19 

72 

91 

86 

62 

43 

FRICTION 
ANGLE id)) 

DEGREES 

42° 

34° 

40° 

44° 

, 38.5° 

37° 

4tf" 

O/ A , V , D — Tested at natural moisture content 

# , T , • — Tested in soaked condit ion 

23 DEC 80 

"ft 

CO 
.CO 

CO 

D C 

< 
LU 

X 
CO 

X 
< 

NORMAL STRESS (kN/m^ 

16 j ! , ! ( 

—Ju...^ 0̂ l i - ,^-} . . .—f^ 

? I 1 I 

1 2 -

8 -

4 -

200 

; I ^ - i r ] 

~|~'"p"; 

1-4---+-+ 

,4_La,. 

400 
J . 

ffl+KrH 

600 

._!_.-^-^^4^^l 

' L 

.LU-U.--^-L 

:-]—r 

i l . 'oJ" i L •LyL j y 

• ^y r+y 

\^~f—t"^t— 

'Tit 4 |, 

yhiiz'ZL 

U 
i rpGz 

,.i_j _j ^ . 

lyyt 
111:4;;.-̂ -

rt"f -f-t ,^.,__, 

X X -

.X4 

j . . y 

T u 

:L 

800 

++y-

* ' ] 3 

4, 

:pt±t: 
n:|: 

i - f . 
' 4 l i 

-1~1TT 

j _ 4 . 4 -
1 I "pr 

î ..|-,4-f-J-̂ -4+4 r̂-i 

ft -rrf"t 
A-
^ H . , J ™ . . 4 ~ — . . - ^ i f — I — . = i ^ . - . - , — z - ' ^ — . .J L-ura-r*!—.. .=i,ai4 ..I 

. 1 ^ «Llll4>>''-4='><«4>>~'"i<^<iW'^-'<!^'i'^^ B>a |~<4w<= 

4 - H 1 . 

tiiti IX 
1 I 1 r I 1 1 

tt. 
.^1...^. 1,„ J:,. |--.-J.Hr =l..._i«=,^|-. 

JXJ 

r t 

++4#j 
' ' J. I l " ! iTT 

4-4 -T 
• { T T 

^..yJlLilLl 
rty± 

ytu4±yi-; 
- t - r r c 

.-_i_.j.-J—1.4 

J J - i 

r r r n" 

-+-

-4i-

ti: 

d-y 
tit 

,4-. 

- 6 0 0 

T r 

- r r n ' T i J 

-hf+r̂  

74" 
TT" 

J l j i - M 

y 

f-i-

•400 

i 
UJ 
oc 
1 -
co 
cc 

< 
LU 
X 
CO 

X 

< 

200 

0 12 

NORMAL STRESS (ksf) 

16 20 

SUMMARY OF DIRECT SHEAR TEST RESULTS 
OPERATIONAL BASE SITE 

COYOTESPRING V A L L E Y , NEVADA ' 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE ^ BMO 

bp 
FIGURE 

n-5-2 
4 OF 4 
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SYMBOL 

O 

< 

{ 

< 

( 

) c 

y . . 

• - — — . 

> — . < 

h 

" " • • - i 

* 

) 

lb 

• 

- - < 

.— . 

— -

>-^ 

^ ^ 

- • 

- ^ 

^ 

• m 

- -

>: 

-C 

•^ 

k 

k l 

k. 

S 

1 m 

,̂  

\ , 
\ 

rr^i, 

i 

1 

^ 

\ . 

^__j 

V 
'. 

1 1 I I I — 1 — - 1 — - i — 1 1 

20 40 60 80 100 . 200 300 400 500 1000 

COMPRESSIVE STRESS (kN/ in^ ) 

BORING i 
NO. 

CE-B-1 

;AMPLE 
NO. 

P-16 

SAMPLE INTERVAL 

FEET 
6 8 . 0 - 68 .8 

METERS 
20.73 - 20.97 

SOIL 
TYPE 

ML 

I N I T I A L 
DRY DENSITY 

pcf 

72.2 

kg/m3 

1157 

IN IT IAL 
MOISTURE 
CONTENT 

(%) 
30.8 

I N I T I I 
VOID 

RATH 

1.33 

. . 

•* 

O t 

p 

T FIELD MOISTURE 

FTER ADDITION OF WATER 

n u P D P ^ Q i n M 

EBOUND 

^ 
23 DEC 80 

CONSOLIDATION TEST pE 
OPERATIONAL BASES 

COYOTE SPRING VALLEYi , 

.MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE -BM 

- f U G R O N J l T I O l t o i 

32 

J 
\ 

500 

u IN IT IAL 
DEGREE OF 

) SATURATION 

1 w 
1 62.5 

1 
tl 
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ll 

ii 
FIGURE 

.n-5-3 
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20 40 80 80 100 200 300 400 500 1000 

COMPRESSIVE STRESS ( k N / m ^ ) 

BORING i 
NO. 

CE-B-2 

SAMPLE 
NO. 

P-18 

SAMPLE INTERVAL 

FEET 
62.5 - 62.9 

METERS 
19.05- 19.17 

SOIL 
TYPE 

SM 

0 t IT FIELD MOISTURE 

FTER ADDITION OF WATER 

OMPRESSION 

EBOUND 

\ 
23 DEC 80 

I N I T I A L 
DRY DENSITY 

pcf 

97.1 

kg/m3 

. 1556 

IN IT IAL 
MOISTURE 
CONTENT 

26.0 

i N I ' l 
VO D 

RATI 

0.74 

CONSOLIDATION TEST RE 
OPERATIONAL BAS^|S 

COYOTE SPRING V A L L E Y , 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE - BN 

- " l U G R O N A T I O N 

"1 

32 

. 

2 

Fsoo 

1 I N I T I A L 
DEGREE OF 

] SATURATION 
(%) 

94.9 

t • 

H 
ESULTS 

NEVADA 

II 1 

i 
0 
1 

FIGURE 

n-5-3 
2 OF 9 

i l l . , I N C . 1 
1 
1!' 

f 
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COMPRESSIVE STRESS ( k s f ) j 
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SYMBOL 
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20 40 60 80 100 200 300 400 500 1000 

COMPRESSIVE STRESS ( k N / m ^ ) 

BORING ! 
NO. 

CE-B-2 

>AMPLE 
NO. 

P-20 

SAMPLE INTERVAL 

FEET 

73.0 - 73.8 

METERS 

22.25 - 22.49 

SOIL 
TYPE 

ML 

IT FIELD MOISTURE 

FTER ADDITION OF WATER 

OMPRESSION 

EBOUND 

^ 
23 DEC 80 

I N I T I A L 
DRY DENSITY 

pcf 

80.0 

Kg/m3 

1281 

I N I T I A L 
MOISTURE 
CONTENT 

(%) 

22.7 

I N I T I I 
VO D 

R A t K 

1-1|1 

CONSOLIDATION TEST p 
OPERATIONAL BASE J 

COYOTE SPRING VALLEYi , 

1 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE'- itH 

~ | U G R a N A T I O N 

1 

32 

1 

1 
^ 

500 

* 

i l I N I T I A L 
' DEGREE OF 
V SATURATION 

!l 55.2 

;! 

!i 
1 
ESULTS 
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III 1 

1 F I G U R E 

n-5-3 
3 OF 9 
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0.25 0 .3 0 .5 

COMPRESSIVE STRESS ( k s f ) 

1 2 3 4 5 8 7 8 9 10 

60 80 100 

COMPRESSIVE STRESS (kN/m^) 

SYMBOL 

O 

BORING 
NO. 

CE-B-6 

SAMPLE 
NO. 

D-9 

SAMPLE INTERVAL 

FEET 
26.0 - 27.0 

METERS 
7.92 - 8.23 

SOIL 
TYPE 

SM. 

INITIAL 
DRY DENSITY 

pcf kg/m3 

107.4 1721 

NITIAL 
MOISTURE 
CONTENT 

(%) 

4.1 

INIT 
vol 
RAT 

1500 

0.57: 

AT FIELD MOISTURE 

AFTER ADDITION OF WATER 

— COMPRESSION 

_ REBOUND 

CONSOLIDATION TEST RESliLTS 
OPERATIONAL BASE SlfTE 

COYOTE SPRING VALLEYi NEVADA 

INITIAL 
DEGREE OF 
SATURATION 

(%) 

19.4 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE -BMO 

: 23 DEC 80 
zf i i 

FIGURE 

n-5-3 
4 OF 9 

G R O N A T I O N A L , I N C . 
USAF-Og 
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COMPRESSIVE STRESS ( k s f ) 
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COMPRESSIVE STRESS ( k N / m ^ ) 

BORING ! 
NO. 

CE-B-8 

;AMPLE 
NO. 

P-7 

SAMPLE INTERVAL 

FEET 
10.2- 10.6 

METERS 

3.11 -3 .23 

SOIL 
TYPE 

. ML 

I N I T I A L 
DRY DENSITY 

pcf 

85.6 

kg/in3 

1371 

I N I T I A L 
MOISTURE 
CONTENT 

(%) 
8.7 

I N I T I i 
VOi|D 

RATH 

0.97 

O ' T FIELD MOISTURE 

FTER ADDITION OF WATER 

OMPRESSION 

EBOUND 

^ 
23 DEC 80 

CONSOLIDATION TEST R 

OPERATIONAL BASE J 
COYOTE SPRING V A L L E Y , 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE - 3M 
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20 40 60 80 100 200 300 400 500 1000 

COMPRESSIVE STRESS ( k N / m ^ ) 

BORING ! 
NO. 

CE-B-3 

SAMPLE 
NO. 

P-11 

SAMPLE INTERVAL 

FEET 

30.0 - 30.7 

METERS 

9.14-9.36 

SOIL 
TYPE 

ML 

O ' \^ FIELD MOISTURE 

FTER ADDITION OF WATER 

EBOUND 

^ 
23 DEC 80 

I N I T I A L 
DRY DENSITY 

pcf 

95.5 

kg/m3 

1530 

I N I T I A L 
MOISTURE 
CONTENT 

{%) 

15.8 

I N I T I J 
VOID 

RATH 

0.79 

CONSOLIDATION TEST R 
OPERATIONAL BASE. 

COYOTE SPRING V A L L E Y , 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE - BM 

" - t U G R O N A T I O l t a 

"1 

32 

1 

^ 

> i 

500 

-

11 I N I T I A L 
: DEGREE OF 
j SATURATION 
: (%) 

54.8 

1' 

ESULTS 

5|'TE 
NEVADA 

: l \ 

0 

FIGURE 

n-5-3 
6 OF 9 
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COMPRESSIVE STRESS ( k s f ) 

0.25 0 .3 

80 100 200 

COMPRESSIVE STRESS (kN/m2) 

T — r 
300 400 500 

SYMBOL BORING 
NO. 

CE-B-11 

SAMPLE 
NO. 

P-9 

SAMPLE INTERVAL 

FEET 
30.1 -30.8 

METERS 
9.17-9 .39 

SOIL 
TYPE 

SP-SM 

I N I T I A L 
DRY DENSITY 

pcf 

92.5 

Kg/m 

1482 

I N I T I A L 
MOISTURE 
CONTENT 

{%) 

10.9 

Ih 
ViO 
AT 

AT FIELD MOISTURE 

AFTER ADDITION OF WATER 

— COMPRESSION 

— REBOUND 

C O N S O L I D A T I O N TE^T; !R 

1500 

AL 

o;82 

INITIAL 
DEGREE OF 
SATURATION 

{%) 

35.9 

ESULTS 
OPERATIONAL BASE SITE 

COYOTE SPRING VALLE^J NEVADA 
• I 1 . ' ; l 1 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE 

23 DEC 80 bpc 
mo 

FIGURE 

n-5-3 
7 OF 9 
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COMPRESSIVE STRESS ( k N / m ^ ) 

SYMBOL 

O 

BORING i 
NO. 

CE-B-12 

; AMPLE 
NO. 

D-14 

SAMPLE INTERVAL 

FEET 
45.0 - 46.0 

METERS 

13.72-14.02 

SOIL 
TYPE 

ML 

I N I T I A L 
DRY DENSITY 

pcf 

100.3 

Kg/m 3 

1607 

I N I T I A L i i i j i 
MOISTURE vQll 
CONTENT DA"T 

i%) \ 
10.2 0.|6 

o / 
• A 

T F I E L D MOISTURE 

FTER A D D I T I O N OF WATER 

EBOUND 

h 
23 DEC 80 

CONSOLIDATION TEST 1 
OPERATIONAL BASE 

COYOTE SPRING VALLEV 

M X S I . T I N G I N V E S T I G A T I O N 

DEPARTMENT OF THE A I R FORCE i 

32 
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COMPRESSIVE STRESS (kN/m^) 

SYMBOL 

O 

BORING ; 
NO. 

CE-B-14 

AMPLE 
NO. 

P-14 

SAMPLE INTERVAL 

FEET 

69.2 - 69.3 

METERS 

21.09-21.12 

SOIL 
TYPE 

CL-MI 

INITIAL 
DRY DENSITY 

pcf 

. 80.6 

Kg/m 3 

1291 

INITIAL IN T 
MOISTURE vo 
CONTENT R.T 

22.7 \ c 

O ' 

• 

U FIELD MOISTURE 

FTER ADDITION OF WATER 

OMrRESSlUN 

EBOUND 

^ 
23 DEC 80 

CONSOLIDATION TEST] 
OPERATIONAL BA^E 

COYOTESPRING VALLE> 

MX SITING INVESTlGATIOh 

DEPARTMENT OF THE AIR' FORCE 

- " f i l G R O N A T I O I 
1 

32 

\ 

) 

^ , 

1500 

1 INIT IAL 
n DEGREE OF 

SATURATION 
(%) 

9 56.2 

RESULTS 
iSITE 

{ N E V A D A 

BHp 

F I G U R E 

n-5-3 
9 OF 9 

i A L , I N C . 1 
1 USAF-•09 
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GRAVEL 
COARSE FINE 

100 

STANDARD SIEVE OPENING 
I I 

3" lij" 3/4" 3/8" 

CD 

SAND 
COARSE! MEDIUM FINE 

23 DEC 80 

US STANDARD SIEVE NUMBER 

10 20 40 60 100 200 

SILT OR CLAY 

HYDROMETER 

50.0 10.0 5.0 1.0 0.5 0.1 .05 

GRAIN SIZE IN MILLIMETER 
. 0 1 . 0 0 5 

SYMBOL 
COMPOSITE 
SAMPLE 
NUMBER 

A 

B 

C 

ACTIVITY 
NUMBER 

CE-T-1 

CE-T-2 

CE-T-4 

SAMPLE INTERVAL 

FEET 
0.5 - 2.0 

0.5 - 2.0 

0.5 - 2.0 

METERS 
0.15-0.61 

0.15-0.61 

0.15-0.61 

SOIL 
TYPE ' 

GW-GM 

SM 

GM 

GRAIN SIZE CURVES, CBR TESTS 
OPERATIONAL BAS^j SlfE 

COYOTE SPRING VALLEY, NEVADA 

MX SITING INVESTIGATION 

DEPARTMENT OF THE AIR FORCE -

bp 
BMO 

• | 

FIGURE 

n-5-4 
1 OF 3 

O R O N A T I O N A L , I N C 
USAF-10 
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GRAVEL 
COARSE FINE 

100 

STANDARD SIEVE OPENING 
1 

i V 3/4" 3/8" 

SAND 
COARSEI MEDIUM FINE 

US STANDARD SIEVE NUMBER 

10 20 40 60 100 200 

S I L T OR ClJAYJ 

HYDROMETER 

ca 

CO - i 

50.0 10.0 S.O 1. 

GRA 

0 0.5 0.1 .05 

N SIZE IN MILLIMETER 
01 .005 

SYMBOL 
COMPOSITE 
SAMPLE 
NUMBER 

D 

E 

ACTIVITY 
NUMBER 

CE-T-7 

CE-T-13 

SAMPLE INTERVAL 

FEET 
0.5 - 2.0 

0.5 - 2.0 

METERS 
0.15-0.61 

0.15-0.61 

SOIL 
TYPE 

ML 

GM 

.001 

GRAIN SIZE CURVES 
OPERATIONAL BASE 

COYOTE SPRING VAL IJES ' 

CBR TESTS 

MX SIIING INVESrIGAIION 

DEPARIMFNI OF IHE AIR FURCI 

23 DEC 80 bp O R O N A T I O N A L . I N C 

SITE 
NEVADA 

BMO 

h 11.', I ) H K 

n 5 4 

US;AF-IO 
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SO.O 1.0 0.5 0.1 .05 

GRAIN SIZE IN MILLIMETER 

SYMBOL 

_ — 

COMPOSITE 
SAMPLE 
NUMBER 

F 

G 

H 

ACTIVITY 
NUMBER 

CE-T-14 

CE^P-6 

CE-P-12 

SAMPLE 

FEET 
0.5 - 2.0 

0.5 - 2.0 

0.5 - 2.0 

INTERVAL 

METERS 
0.15-0.61 

0.15-0.61 

0.15-0.61 

SOIL 
TYPE 

SW-SM 

GW 

SM 

GRAIN SIZE CURVES 
OPERATIONAL BASE SITE 

COYOTE SPRING VAULE>!', NEVADA 
r 

CBR TESTS 

MX S I T I N G INVESTIGATI 

DEPARTMENT DF THE AIR FDRC 

DN 

23 D E C 8 0 bp 
BMO 

F I G U R E 

n-54 
3 OF ri 

O R O N A T I O i J A L . I N C . 
USAF-10 
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CBR (%) 

SYMBOL 

O 
D 
A 

COMPOSITE 
SAMPLE 
NUMBER 
A 

B 
C 

SOIL 
TYPE 

GW-GM 
SM 
GM 

00 

CALIFORNIA BEARING RATjIO 
OPERATIONAL BASE 

(CBR) CURVES 
S;ITE 

COYOTE SPRING V A L L E Y , NEVADA 
II I i 

MX SITING INVESTIGATION { 

DEPARTMENT OF THE AIR FORCE MBMO 

F l g u R E 

n-5-5 
1 OF 3 
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23 DEC 80 

CBR (%) 

SYMBOL 

O 
a 
A 

COMPOSITE 
SAMPLE 
NUMBER 

D 

E 

F 

SOIL 
TYPE 

ML 

GM 

SW-SM 

CALIFORNIA BEARING RA[r iO (CBR) CURVES 
OPERATIONAL B A ' S E SITE 

COYOTE SPRJNG V A L L I E Y I NEVADA 

MX SITING INVESTIGATION; 

DEPARTMENT OF THE AIR FORCE l-,Blil0 

F I S U R E 

n-5-5 
2 OF 3 
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CBR {%) 

SYMBOL 

O 
D 

COMPOSITE 
SAMPLE 
NUMBER 

G 
H 

SOIL 
TYPE 

GW 
SM 

CALIFORNIA BEARING RATIO ,(;CBR) CURVES 
OPERATIONAL BASEJglTE 

COYOTE SPRING VALLE'Yj, NEVADA 

MX SITING INVESTIGATION 
DEPARTMENT OF THE AIR FORCE -BMO 

'̂1 
I G R O N A T I O N A L , I N C 

23 DEC 80 

F I G U R E 

n-5-5 
3 OF 3 
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BORING 
NO. 

CE-B-1 

CE-B-2 

CE-B-7 

CE-B-8 

CE-B-11 

CE-B-12 

^ 

: - ' • • • • 

SAMPLE 
NO. 

D-11 

D-17 
P-14 

P-8 

P-9 

P-7 

P-8 

P-10 

P-12 

P-8 

D-15 

. _ _ -

SAMPLE 

FEET 

35.2 - 36.0 

60.1 - 60.9 

32.0 - 32.7 

15.5-16.0 

20.0 - 20.7 

21.5-22.4 

24.7-25.3 

35.0 - 35.7 

47.1 -47.9 

14.2 - 14.8 

50.2-51.0 

_-:i-=_.^ . — ^ 

NTERVAL 

METERS 
10.73- 10.97 

18.32- 18.56 

9.75 - 9.97 

4.72 - 4.88 

6.10-6.31 

6.55 - 6.83 

7.53-7.71 

10.67- 10.88 

14.36 - 14.60 

4.33-4.51 

15.30- 15.54 

--- - • 

SOIL 
TYPE 

ML 

ML 

CL 

SM 

ML 

SM 

SM 

SC 

CL 

ML 

SM 

UNCONFINED 
CONP. STREN^GTH 

ksf 

6.9 

5.1 

4.9 

0.7 

1.5 

3.8 

1.8 

3.6 

8.5 

0.6 

3.6 

liN/in2 

330 

244 

235 

34 

72 

182 

86 

172 

407 

29 

172 

DRY DENSITY. 

pcf 

88.2 

97. T 

93.5 

91.4 

82.2 

79.0 

94.1 

102.1 

92.3 

90.9 

110.7 

kg/in3 

1413 

1556 

1498 

1464 

1317 

1266 

1507 

1636 

1479 

1456 

1773 

MOISTURE 
CONTENT 

10.4 
9.9 

20.1 

10.2 

14.2 

22.4 

12.5 

14.1 

19.0 

13.7 

7.3 

DEGREE OF 
SATURATION 

(«) 
30.9 

36.2 

67.7 

32.5 

36.5 

53.3 

42.8 

58.8 

62.2 

43.2 

37.8 

" 

HEIGHT/ 
DIAMETER 

2.80 
1.60 

2.09 

2.09 

2.09 

1.13 
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2.09 

2.09 

2.40 
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ACTIVITY 
NO. 

CE-B-1 

CE-B-2 

CE-B-4 

CE-B-5 

CE-B-12 

CE-B-13 

CE-T-11 

CE-T-12 

CE-P-22 

CE-P-24 

SAMPLE 
NO. 

P- 16 

b - 1 2 

P - 2 0 

P-27 

b-9 

b- 15 

S S - 4 

D-3 

B-1 

B- 1 

b-1 

b- 1 

SAMPLE INTERVAL 

FEET 

68.0 - 68.8 

35.0 - 36.0 

73.0-73.8 

161.4-162.0 

25.0 - 26.0 

50.0-51.0 

5.0 - 6.0 

7.5-8.3 

0.5- 1.5 

0.5 - 2.0 

0.5 - 2.0 

0.5 - 2.0 

METERS 

20.73 - 20.97 

10.67-10.97 

22.25 - 22.49 

49.19-49.38 

7.62 - 7.92 

15.24-15.54 

1.52- 1.83 

2.29-2.53 

0.15-0.46 

0.15-0.61 

0.15-0.61 

0.15-0.61 

SOIL 
TYPE 

ML 

GM-GC 

ML 

ML 

SP-SM 

GP 

SM 

GM 

GM 

GP-GM 

GP-GM 

GP-GM 

pH 

8.0 

8.0 

8.2 

8.0 

7.9 

8.0 

8.4 

8.0 

7.7 

8.3 

7.8 

8.0 

WATER SOLUBLE 

SODIUM 

iiig/kg 

388 

36 

35 

47 

118 

17 

51 

141 

485 

357 

97 

132 

_ _ ; ^ 

CHLORIDE 

iDg/kg 

86 

73 

58 

97 

136 

64 

58 

107 

770 

65 

78 

121 

SULPHATE 

mg/kg 

43 

24 

35 

77 

39 

39 

73 

121 

444 

102 

385 

36 

CALCIUM 

m g / k g 

205 

782 

180 

225 

467 

298 

90 

573 

1170 

219 

492 

675 

CALCIUM 
CARBONATE 

mg/kg 

789 

1280 

836 

964 

1460 

1120 

562 

1130 

1906 

1100 

656 

1500 

•-

-n 
Z 
-H 
3) 

w 

" 



fO 
CJ 

a 
m 
n 
00 
o 

^" 

CD 

i " 
a 

• 

UX 
S

IT
IN

G
 

IN
V

E
S

T
IG

A
T

IO
N 

: 

lEPAR
TM

EN
T 

O
F TH

E AI<R 
FO

RCE 
- BM

O
 

C
A

L
IF

O
R

N
IA

 B
E

A
R

IN
G

 
T

E
S

T
 R

E
S

U
L

" 
O

P
E

R
A

T
IO

N
A

L
 B

A
S

 
C

O
Y

O
T

E
 S

P
R

IN
G

 V
A

L
L

E
 U

iT
IO

(C
B

R
) 

E
S

IT
E

 
V

,|N
E

V
A

D
A

 

COMPOSITE 
SAMPLE 
NUMBER 

A 

B 

C 

D 

SOIL 
TYPE 

GW- . 
GM 

SM 

GM 

ML 

PERCENT 
PASSING 
#200 

6 

46 

32 

61 

ATTERBERG 
LIMITS 

LL PI 

NP 

SPECIFIC 
GRAVITY 

2.70 

2.64 

MAX 
DRY D 
pcf 

146.0 

117.6 

127.0 

123.5 

MUM 
NSITY 
kg/m 3 

2339 

1874 

2035 

1978 

• 

OPTIMUM 
MOISTURE 

5.9 

13.5 

11.0 

11.5 

COMPACTED 
DRY DENSITY 
pcf 

140.5 

138.1 

132.0 

111.8 

105.2 

101.9 

125.7 

119.9 

113.4 

118.1 

113.2 

106.5 

kg/m 3 

2251 

2212 

2115 

1791 

1685 

1632 

2014 

1921 

1817 

1892 

1813 

1706 

COMPACTED 
MOISTURE 

5.3 

5.3 

5.2 

14.2 

14.1 

14.2 

10.2 

10.6 

11.4 

12.0 

11.5 

11.5 

PERCENT OF 
MAXIMUM 

DRY DENSITY 
96.3 

94.6 

90.4 

95.6 

89.9 

87.1 

99.0 

94.4 

89.3 

95.6 

91.7 

86.2 " 
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COMPOSITE 
SAMPLE 
NUMBER 

E 

F 

G 

H 

SOIL 
TYPE 

GM 

SW-

SM 

GW 

SM 

PERCENT 
PASSING 

#200 

28 

11 

4 

19 

ATTERBERG 
L IMITS 

LL PI 

NP 

L 1 1 1 

SPECIFIC 
GRAVITY 

2.67 

MAX 
DRY D 
pcf 

126.6 

122.0 

148.0 

121.4 

MUM 
NSITY 
kg/m 3 

2028 

1954 

2371 

1945 

1 ^ 1 1 1 

OPTIMUM 
MOISTURE 

10.3 

10.0 

5.2 

10.5 

COMPACTED 
DRY DENSITY 
pcf 

121.3 

119.9 

115.1 

120.0 

118.1 

114.4 

142.7 

138.4 

131.9 

116.7 

110.2 

104.7 

kg/m 3 

1943 

1921 

1844 

1922 

1892 

1833 

2286 

2217 

2113 

1870 

1765 

1677 

COMPACTED 
MOISTURE 

(«) 
11.1 

10.3 
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9.6 
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9.8 
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5.1 
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10.5 

10.2 

10.3 

PERCENT OF 
MAXIMUM 

DRY DENSITY 
95.8 

94.7 

90.9 

98.4 

96.8 

93.7 

96.5 

93.5 

89.1 

96.1 

90.8 

86.2 
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60 

32 

10 
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30 
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6.0 EXPLANATION OF CONE PENETROMETER TEST RESULTS 

6-1 

B 

D 

The results of all cone penetrometer tests are presented in this 

section. Explanations of the test results are as follows: 

A. Friction Resistance - The resistance to penetrati 

oped by the friction sleeve, equal to the verti 

applied to the sleeve divided by its surface ar 

resistance is the sum of friction and adhesion. 

Cone Resistance - The resistance to penetration dev 

the cone, equal to the vertical force applied to 

divided by its horizontally projected area. 

Friction Ratio - The ratio of friction resistance 

resistance. ' 

Designation - Each cone penetrometer test is identi 

number: for example C-1. 

C - abbreviation for the GPT 
1 - number of the test 

E. Soil Column - A graphical presentation of the soil type 

versus depth at each cone penetrometer test location where 

either a boring, trench or test pit was performed. The 

Unified Soil Classification Symbol for each Idifferent soil 

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

Immediately below the soil column, the activity number for 

the corresponding bor ing , trench, or test pit at each 

CPT location is given. 

on devel-

cal force 

ea. This 

eloped by 

the cone 
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7.0 EXPLANATIONS OF. SEISMIC REFRACTION DATA 

Each figure shows seismic wave travel times plotte,d| 

surface distance between the energy source (shot) 

7-1 

v e r s u s 

nd t h e 

d e t e c t o r (geophone) for a s i n g l e seismic l i n e . Dis tances a re 

d e s i g -

paper) 

e s t h e 

i s 
: I 

measured along the l i n e from geophone number 1 which 

nated as zero d i s t a n c e . Dis tances to the r i g h t (on the 

of geophone 1 a r e p o s i t i v e . The d i r e c t i o n arrow qiijjV 
' • , . ' . : • • ! (II 

approximate direction along the geophone array from geophone 1 

to geophone 24. 

Travel Time Versus Distance Graph (Upper Half of Figure); 

this is a travel time versus distance graph. The 

represents distance; the ordinate, time. The six 

lines represent the locations of shots (designated as 

I, J, and K). The symbol, X, denotes travel times at 

laibsc i ssa 

lyle r t i c a 1 
; ••( 

; ̂!l 
;E, G , H, 

geophones 
I 

that were located to the right of a shot. The symb 

denotes travel times that were located to the left of s hots 

Velocity Cross Section (Lower Half of Figure) 

This is an interpreted velocity cross section beneath 

mic line. The top line represents the ground-surface 

The short vertical lines crossing the top line mark 

phone positions. The depth scale is plotted relatiy 

• • • ' • • • i j 

point on the line which was arbitrarily chosen as "zero 
• • • | i 

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

across the cross section represent the interpreted b 

between layers of material with different compressioHal wave 

o 1, 0 , 

the seis-

il 
profile. 
.11! 

1 
the geo-

e to a 

eleva-
oundaries 
i i! 
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velocities. These boundaries are commonly called "ref 

The velocity interpreted to be representative of each 

shown. 

7-2 

ractors." 
if I 

layer is 
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SECTION 8.0 

ELECTRICAL RESISTIVITY DATA 
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8.0 EXPLANATION OF ELECTRICAL RESISTIVITY DATA 

Each figure in this section presents the data obtained from a 

resistivity sounding and a tabulated model of resistivitjy layers 

that would produce a curve similar to the observed curjve. The 

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

ent 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 figures 

shows a combination of true resistivity layers and thijcknesses 

obtained by matching theoretical curves to the field curjve. 

Note: There were no resistivity sounding at locations CE-SR-1, 

CE-SR-2, CE-SR-5, CE-SR-9, CE-SR-10, and C$-SR-11. 

JCRO NATiONAL. INC. 
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