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PART I 

REPORT 

RICHARD R. PETTIGREW and ASSOCIATES 



. SCOPE 

f x This Report presents the results of a Soils and 
Foundation- investigation for the Proposed Waste isolation Pilot 

1 Plant (WIPP) located in Section 21..   own ship 22 south, Range 31 

East, N.M.P.M.:, Eddy County, New Mexico. The purpose of this ; 

investigation was to determink the physical characteristics of.the 

subsoils in order to provide foundation design recommendations. 

The investigation was performed and the report prepared-in accord- 

ance with the requirements received from John West ~ngineering' 

Company .and Mr. Bill Wowak,.Sandia ~aboratories'. These were: ' 
( L  , 

1. Statement of work for WIPP Soils 
. . . . .  . . . .  

$ . ,  , ' . .  

. , Jnvest$gation Program, and . .- . . .  . . 3 . . .  i 
2. WIPP Soil ~nvestigation 'revised drill hole 

I . . location. . . .  I , : . I ., . . ., . i ; : ; .  . '? . , . . .  . . .  . .  
I . . ... . . . .  .;. ., . . .  - . . ,  . . . . 2 
I INVESTIGATION . . . . .L.'....: 

t 
. ,  . . . ..,,Eight (8). :test borings we'* msde 'on' thk $ite under daies 

. . . .  
of November 16, 17, 18 :& 19, 1976. - The locat=on' of t h e  test holes 

. . ? 
is presented :on the Site -Plan (see Page 21 of this ~eport') . i 

. .  . . . . .  
I .  . , .. ~. 7 - 2  ! :- : 

, < 
. . .. , . - .  , . . I . I _  

A rotary drill rig, using air, was employed to make the 
borings. During the test drilling, the soils encountered were : 
continuously examinedi visually classified, and where applicable, 

. - .  I 
, . . - . ,  . 

- .  . . . . 
sampled:. . , . . ; .. . . .  ! . : ,  . . 3 

. . . . .  ' I -  
. , . * < - .  

. . .  . . .  , . . . .  
, . 

I '  standard p&netr'ot'ion tests were performed and cores wdre 

taken at varyingdepths as presented-in the Log of '~orings. Pen?- 
. . .  . . . .  

tration:resistance was measurdd by' driving a standard 2 inch..,pplit- . ;  . .  . . . %! , 

f tube sampler8 havingi' ii 3 0  inch frhe-fall -drop hammer weighing 1 4 0 '  
. . . ? 'r -. 

I pounds. cores' were taken utilizing a 1 inch inside diameter. diai . . . .  A 1 mond core bit.  he cores were removed from the sampler in the ' 
I field, logged, and sealed to maintain 'in-situ" conditions while; being transported to the Laboratory. ; 

. - 
- . . . . . . .  , . 

, '  .. ~echanical analysis ' and, ,soils constant determinations ' 

. . . .  . ' I  . . .  
were made bn 'the soils to g~tabl~ish claspification and identifi- 

';,' . ' , ' . '  : . i . .  . . 
. . .  . . 

5 
cation of each soil.) type ., . . . . . .  . >  v . , .  .., .I - -  

. . . . . . . . .  . . 
. . .: .. ; , . . . i 
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Unconfined compression tests were 'performed on certa'in 

soils. A combination of the Field and Laboratory Tests were per- 

formed to determine both the bearing capacity and .to give an in- 

dication of the swell and se t t lement .character is t ics  of the soils 

encountered. 
" .  

, . 
, . 

D I S C U S S I O N  

w l i i c l l  Would influence the,performance. of .the footings o f  . the 

proposed construction.. 

The ground surface is very sandy and although the drill 

unit was able to negotiate the terrain, mobilization problems 

could occur. 

Because of variations.in the? elevati'ons-of the subsoils 

an on-site determination was made.to drill all eight test P~~les 

rather than 2the six sighted iq the.SCatement of Work. A mbre: 
. . 

accurate soil p r ~ f i l p  W ~ E  the lesult of this decision. 

Ns groundwater was encountered. during the investigation. 

Maximum,frost line action in. this .locale is generally 

considered to be approximately 18 inches depending upon the soils. 

However, the sands encountered shou1d"be relatively "frost free". . . . . :  

Since neither the site grading plan or'the proposed 

loadings on the foundations was~availablc Lu the Soils Engineers 

this Report by necessity can present only generalizations. Th.e 

Structural Engineers must make the final determinnCivri for type" 

and depth of foundations. 

CONCLUSIONS 

Sight grading, structural locations, and foundation 

loadings are the governing factors in the site deve1opmen.t.. , ,  

Generally,' .under embankments, the existing grouhd should be 
. . 

scarified, moistened and compacted to such a'degr&e that the sands . . . . . . . 
I 
*:*.IP.cc.uI-*..~~-- RICHARD R. PETTIGREW and ASSOCIATES ---.-----,.:, 2 



.:. 
i will present a uniform bearing capacity. 
i 

In moistened and compacted sands, excavation could 1 probabiy be made to a maximum depth of 4 '  without lateral 
I 1 support. Deeper excavation will require bracing or slopes laid 

1 back on a rninumum o f  1-1/2 to 1. 

The surface sands encountered will provide excellent; 

'on-site' building fill. If these sands are used for building' 

fill, a moisture barr2er between the'building fill and the con- 

I crete floor slabs on will notbe required. 
. .  . 

T . S i , te Development ,. . 

. : .  . .  : - .  .A. The.natura1 sands under embankments should i 

be scarified and compacted at approximately 4 

optinum moisture to' a minimum of 90% and a :, 

maximum of 95% of,Laboratory Densities as f 
determined by ASTM D-698. The depth of this. 

preparation will vary over the site area, 
t 

but as a minimum should be to the depth 

'where N=20, as presented in the Log of 

Borings . 
, .. 

B. Embankments.- The sands utilized in embank- 

ments should be.moistened and compacted to : 

the relative density as described in No. I .. 

above. 

t ' . C; A Prime Consideration of the Site Grading 

1 . should be that the'footings or foundations 

I rest upon soils of comparable Searing value 

! in order that excessive differential settle- 
1 . '  ment cannot occur. 
! . . , . 

I1 Basis of Foundation Desiqn 
: 

A. Conceivably, footings or foundations, can 

i + - * - - -  . . . ., : .. _. . . RICHARD R. PETTIGREW and ASSOCIATES -------*.* . . .  . .. .. .... . , ,..,.,.: .? 3 



.:. 
1 

rest upon five distinct soil formations 
. . 

as follows: 

I 1. Sand - Soil'Classification - SM-SP, or ' 

2. Sand Clay Mixtures - Soil Classifica- 
tion - SC, or, 

, . .  3 ,  Caliche - Soil Classification - SM - 
Caliche is a formation consisting of 

I calcium carbonale a r~d  silica and a 

form of clays, sand and gravel cemented 

iritv a conglomerate by calcium carbonate, 

4. Sandstone, 'or 

5 .  Stratified Sandstone and Clay (consolidated). 

Footings on Sand 

1. For vertical loads see Design Chart 

,(page L) of this Report 
2. . For lateral loads (unconsolidated materials) 

a. In Place unit weight of material X =  

b. Angle O f  i n t e r n a l  f r i c t i o n  6 = 3 3 9  

c. Total pressure per unit width 

P = 1/2 K a H~ applied 2/3 H below 

' the ground-surface and inclined at. 

t h ~  angle 6' with the horizontal. 

WHERE : 

H = depth of the bottom of footing 

below the groundline 

K = the coefficient of earth pres- 

sure as follows: 

Active Pressure - Ka=0.29 
Passive Pressure- K =3.39 P 
At Rest. - K,=0.45 

Friction factor to be used for footings, 

. . . . .  . 
RICHARD R. PETTIGREW and ASSOCIATES -- . . --.:. 4 



basement walls, retaining walls, 

and slabs on grade .is = 0.3 

e. The minimum recommended safety 

factor to be applied is - 3. 

C. For subsoils other than sand 

1. Caliche 

a. Allowable soil bearing ca- 

pacity - .6,000 p.s.f'. , 

b; .Allowable passive pressure - 

. . .  
c. .Angle " of internal . friction - 

2. Sandstone and/or stratified sand- 
, >  : ;: . . ' stone and clay . . . . 

a. Allowable soil bearing capacity ;; 
should be calculated as follqws: 

' .  .. . . 
. , , .  

9 * 2.85 qu (lk0.3B) - 
where : 

( S . F .  1. 
= allowable soil. bear,ing 9 
capacity ' 

qu = unconf inkd compression .' 

B = w'idth of the footing 

= length of the footing . '. L 

S.F. = safety factor (minimum 
recommended safety factor 
of - 3 

b. Allowable passive pressure - 
6,000 p.s.f. 

RICHARD R. PETTIGREW 'and ASSOCIATES 
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WIDTH OF FOOTING, B, FT 

NOTES : 

1: Df = the depth of footing below the ground surface 

2. B = a) Thewidth of a long, continuous footing, or 

b Side of a square footing, or 

c) The ~maller clfillension of a rectangular footing, or 

d )  Diameter of a circular footing. 

3 .  Uncorrected N values may be used,at depths of 1.0-25 feet, 

or when the effective overburden pressure is between 

0.8 and 1.2 tons per sq. ft. 

4.. For conditions other than those presented above, a 

correction factor should be mult.i.plied by the field 
N values as follows: 

vertical overburden pressure in  ton^ pcr square 

foot at the elevation nf the p61letration tesL. 
- - 

This equation is valid for p > 0.25 tons per sq. ft. 

If 5 4 0.25 tons per sq. ft. use CN = 2.0. 

5, Charts are based upon a maximum settlement of 1". 

6. Charts are based on unit weight of material approximately 

100 pounds per cubic ft. 

l~oundation Engineering, 2nd Edition, John Wiley 6 Sons, Inc.. 
i RICHARD R PmlCREW and ASCCIATES + 
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TO: SANDIA LAB 

L A B O R A T O R Y  T E S T  R E P O R T S  

RICHARD R. PETTIGREW A N D  ASSOCIATES 

P. 0 .  DRAWER 807 
CLOVIS. NEW MEXICO 88101 

505  762-3716 

WASTE ISOLATION PILOT PLANT 

Dnre OF T c ~ T :  November, 19 7 6 , 

#60 . 
#loo 

#200 '  

Sandy Non Plastic 

Volumetric Shrinkage 

SOIL CLASSIFICATION 

TYPE OF TEST: 

SOIL ANAYLSIS & CLASSIFICATION 

COMBINED 
HOLE NO. DEPTH REP'RESENTED 
1 0" - 7'7" 
2 0' - 2' 
3 09 - 5'9" 
4 0' - 2'6" 

& 
4'1" - 6'6" 

5 0' - 5'5" 
6 0 "  - 119" 
7 ... . -0.1. - 7'111 
8 0 1  - 4'6" 

% .PASSING 

ioo 
100 

SM-SP - '  Silty Sands, Sand- 
silt Mixtures , 
Poorly Graded Sands, 
Gravelly Sands, little 
or no Fines 

LAB. N o .  - A T .  - f i 3 a  

R I C H A R D  R. P E n l G R E W  A N D  A S S O C I A T E S  



TO: SANDIA LAB 

LABORATORY TEST REPORTS 

RICHARD R. PETTIGREW A N D  ASSOCIATES 

P. 0. D R A W E R  807 

CLOVIS. NEW MEXICO a0101 

S O 5  762-3716 

SOIL ANAYLSIS & CLASSIFICATION 

PROJECT: WASTE TSOLATION PILOT PLANT 

. , .  . 
b .  

. " .  , 

' - 1 .  ' ' 

: ' -SEIVE S IZE  

, 1 / 2 "  
. 1 
1 / 2 "  
# 4  
# l O  
#313 
# 4 0  
# 6 0  
# 3.00 
W200 

L i q u i d  L i m i t  
Plastic Limf L 
P l a s t i c i t y  I n d e x  
L i n e d r  S h r i n k a g e  
S h r i n k a g e  Limit 
S h r i n k a g e  Ra t io  
V o l u m e t r i c  S h r i n k a q e  
S p e c i f i c  G r a v i t y  
S O I L  C L A S S I F I C U ' P I O N  

COMRINEU 
MOLE NO. DEPTH KEPRESENTED 

1 7 ' 7 "  - 1 0 '  
2  4 ' 1 "  - 7 ' 9 "  
3  5 ' 9 "  - 6 ' 1 0 "  
4 6 ' 6 '  - 8 ' 1 0 "  
5  5 ' 5 "  - 1 0 ' 4 "  
6  1 ' 9 "  - 9 ' 6 "  
7 8 ' 3 "  - 1 3 ' 6 "  
8  4 ' 6 "  - 8 ' 1 "  

- P PAS'SING 

1 0 0  
9 5 . 8  
9 4 . 6  
8 7 . 3  
7 4 . 4  
6 1 . 9  
5 9 . 1  
4 4 . 6  
2 3 . 0  
1 9 . 8  
2 3 . 5  
2 2 . 7  

0 .8  
1 . 0 9  

'21 . '47  
1 . 6 5  
3 . 3 5  
2 . 2 6  

S i l t y  S a n d s ,  S a n d - S i l t  
M i x t u r e s  

RICHARD R. P E l T l G R E W  AND ASSOCIATES 



LABORATORY TEST REPORTS 

TO: SANDIA LAB 

RICHARD R. PETTIGREW A N D  ASSOCIATES 

P. 0. D R A W E R  807 
CLOVIS. NEW MEXICO 88101 

505 762-5716 

S O I L  A N A Y L S I S  & C L A S S I F I C A T I O N  

PROJECT: WASTE I S O L A T I O N  P I L O T  PLANT 

DATE OF TEST: N o v e m b e r ,  1 9  7  6  

S E I V E  S I Z E  

' # 4  

# l O  

# 3 0  

# 4 6  ' 

# 6 0  

# l o o  

# 2 0 0  

~ i ~ u i d  . ~ i m i t  

P l a s t i c  L i m i t  

P l a s t i c i t y  Index  

L i n e a r  S h r i n k a g e  

S l i r i r ~ k a y e  Li111i  L 

Shr inkage  R a t i o  

V o l u m e t r i c  S h r i n k a g e  

S p e c i f i c  G r a v i t y  

SOIL 'CLASSIFICATION 

LAB. No. 
6 L - 6 2 6 3  

COMBINED 
HOLE NO. DEPTH REPRESENTED 

2  2 '  - 4 ' 1 "  
4 2 ' 6 "  - 4 1 1 "  
7 7 ' 1 "  - 8 ' 3 "  

% P A S S I N G  

S C  - C l a y e y  Sands ,  Sand- 
C l a y  M i x t u r e s  

RICHARD R. PElTlGREW AND ASSOCIATES 



LABORATORY TEST REPORTS 

RICHARD R. PETTIGR'E'W A N D  ASSOCIATES 

P. 0 .  DRAWER 807 

CLOVIS. NEW MEXICO 88101 
505 762-37t6 

TO: SANDIA LAB TYPE OF TEST: 

SOIL ANAYLSIS & CLASSIFICATION 

PROJECT: WASTE ISOLATION PILOT PLANT 

SEIVE S I Z E  
- 7  

1/2" 

# 2 0 0  
Liquid Lin~i L 
Plastic Limit 
Plasticity Index 
 ine ear Shrinkage 
Shrinkage Limit 
Shrinkaqe Ratio 
Volumetric Shrinkage 

COMDIbJED 
IIOLC IJO. DEPTH REPRESENTED 

6 18' - 3b'6", 
62' - 64' 

& 
71' 75' 

7 a o ~  - 2 3 1 6 ~ 1  
% PASSTNG 

SOIL CLASSIFICATION CL - Inorganic Clays of Low 
to Medium Plasticity, 
Gravelly Clays, Sandy 
Clays, Silty 'Clays, Lean 

- Clays LAB. NO. 

R I C H A R D  R. P E l T I G R E W  A N D  ASSOCIATES 





KEY TO CLASSIFICATION USED ON LOGS 
I . . 

I I 1 
MAJOR DIVISIONS DESCRIPTIONS 

Rat.  (Unif iad Soil Clossificotion S y r ~ e m )  Corps of Engineers, U.S. A R M Y ,  T.M. NO. 3-357 
. " 

I 
. . .  

. 11 



------- 
LOG OF BORING 

PROJECT:  WASTE I S O L A T I O N  P I L O T  PLANT BORING NO.: 

C L I E N T :  SANDIA LABORATORIES LOCATION: S i t e  P l a n  

DATE.- N o v e m b e r  .18, 1 9 7  6 GROUND ELEVATION: 3 4 3 5 . 4  I 

I LEGEND: CORE 

PENETRATION A WATER 

D E S C R I P T I O N  O F  STRATUM - -- 

M o i s t u r e  C o n t e n t  5.3% N = l  ~ 
M o i s t u r e  C o n t e n t  3 . 9 %  N = 1 4  

M o i s t u r e  C o n t e n t  2 . 7 %  N = 2 7  

CALICHE . ' ' 

Mois tu re  C o n t e n t  8 . 3 %  N = . 4 0  ( P e n e t r a t i o n  - 4 " )  
SANDSTONE 
Moisture C o n t e n t  7 . 7 %  qu= 2 0 3 6  p s i  

c g  & CLAY 
M o i s t u r e  C o n t e n t  7 . 2 %  q,= 1 7 0 0  p s i  

M o i s t u r e  C o n t e n t  4 . 9 %  

TOTAL D E P T H . O F  HOLE - 2 G '  

- RICHARD R. PETTIGREW & ASSOCIATE 



------- 
LOS OF BORING 

PROJECT: WASTE ISOLATION P I L O T  PLANT BORING NO. : 
. . 

CLIENT : SANDIA LABORATOXIES LOCATION: S i t e  Plan 

DATE: N o v e m b e r  1 8 ,  1 9 7 6  GROUND ELEVATION: 3 4 4 4 . 5  

. 
E-c E-c 
a *  
W W  a h  

d 
X . 0 d  

2 
k' 

0 .  . . A SAND 
C - M o i s t u r e  C o n t e n t  6 . 1 %  N = l  

DY CLAY 
M o i s t u r e  C o n t e n t  9 . 2 %  .. N  = 4 6  

c o o z  CA-E - 5 - c G o  M o i s t u r e  C o n t e n t  9 . 7 %  . N  = 4 0  ( P e n e t r a t i o n  - 4 " )  
G c O  

. ,... 
L, SANDSTONE 

-.... ,' :/I, 
N  = 4 0  ( P e n e t r a t i o n  - 2 - 1 / 2 ' /  #I) 

1- ~ o s t u r  C o n t e n t  3 . 2 %  
STRATIFIED 

- 
, . 

. .. M o i s t u r e  C o n t e n t  4 . 0 %  

I M o i s t u r e  C o n t e n t  2 . 0 %  qU= 35 .09  ,psi 

TOTAL DEPTH OF HOLE - 2 0 '  I 
I 

W 

2 
3 

--------- 
LEGEND: d CORE - SAMPLE PENETRATION 

------------- 

---- - -- 

A WATER 

DESCRIPTION OF STRATUM 

. . 

. . .  

. ... 

I- 

I 
- - 

. . 

I 

RICHARD R. PETTIGREW & ASSOCIATES - 
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LOG O F  BORING 

PROJECT:  WASTE I S O L A T I O N  P I L O T  PLANT . BORING NO. : . 3 
. 

CLIENT: S A N D I A  LABORATORIES LOCATION: S i t e  P l a n  

DATE, November 19, 1976 GROUND E L E V A T I O N :  3 4 6 1 . 1  1 



------- 
LOG OF BORING 

PROJECT: WASTE ISOLATION P I L O T  PLANT BORING NO. : 

CLIENT:  SANDIA LABORATORIES 

--------- 

LOCATION: S i t e  p l a n  

DATE: N o v e m b e r  1 8 ,  1 9 7 6  GROUND ELEVATION: 3 4 5 2 . 2  

LEGEND: 
CORE 

4 d W 
x 
t3 t3 8 f - SAMPLE PENETRATION 

------------ 
--- - -- 

--I A WATER 
n4 W 
W W  a k  L( 3 

D E S C R I P T I O N  OF STRATUM 
o SAND - 
o o M o i s t u r e  C o n t e n t  5 .3% N = l  
G o o  <' SANDY CLAY - M o i s t u r e  C o n t e n t  8 . 0 %  N  = 1 4  - 

- 5 - ~ e e &  SAND 
o M o i s t u r e  C o n t e n t  1 . 4 %  N  = 2 3  

b e t  CALICHE 
O ,I 8 1 Mois tu re  C o n t e n t  9 . 3 %  N  = 4 0  ( P e n e t r a t i o n  - 2 - 1 / 2  1 " )  

Mois tu re  C o n t e n t  5 . 6 %  = 1 3 2 6  psi 
I S T R A T I F I E D  SANDSTONE & CLAY 

- 1 0  - Mois ture  C o n t e n t  7 . 8 %  N = 4 0  ( P e n e t r a t i o n  - 2 - 1 / 2  -- 
M o i s t u r e  C o n t e n t  5 . 2 %  

2 . 8 %  - qu= 1 5 0 9  p s i  

4 

" )  

TOTAL DEPTH OFo HOLE - 2 0 '  I 
I 

I- 

- - 

- RICHARD R. PETTIGREW & A S S O C I A T E S  
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- - - -  
LOS OF BORING 

P ~ ~ O J E C T :  WASTE ISOLATION PILU~I' PLANT BORING NO. : 

CLIENT:  SANDIA LABORATORIES 

--------- 

T.OCA.TION: S i t e  P l a n  
DATE - N o v e m b e r  1 7 ,  1 9 7 6  GROUND ELEVATION: 3 4 5 1 . 7  

. LEGEND: 
0 CORE 

x d W 
0 d 

. . - SAMPLE E E F E N E T M T I O N  A WATER 
P,W 2 2 
W W  a a  % 3 - - - -  --------- 

DESCRIPTION OF STRATUM 

. . ... - - 

- 5 
- 0  

o _ .  
0 

n 

- 
- 15 - 

. 
6 

O o O  

. - 
+ .  
Qy - 

zoernrg 

o 

-*:A/ 
0 

0 

- -- 10 

- -- SAND- 
M o i s t u r e  C o n t e n t  4 . 4 %  N - 1  
M o i s t u r e  C o n t e n t  3 . 7 %  
M o i s t u r e  C o n t e n t  6 . 8 %  

/ ~ A T , T ~ H E  

M o i s t u r e  C o n t e n t : .  7 . 0 %  . ' 

+ 
0 

- O o O  

m 
M o i s t u r e  C o n t e n t  8 . 8 %  q,,= 3 0 1 8  p s i  

I 
I TOTAL DEPTH OF HOLE - 2 0 '  I 
I I 

I- - I 

/ 

- - 

SANDSTONE, . . I 

I 

- 

- RICHARD R. PETTIGREW & A S S O C I A T E S  
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S T R A T I F I E D  SANDSTONE & CLAY 
M o i s t u r e  C o n t e n t  1 . 9 %  q,,= 2 0 8 4  p s i  



L O S  O F  BORING 

PROJECT:  WASTE I S O L A T I O N  P I L O T  PLANT 
P a g e  I 

BORING NO. : 6  

q = 2178  p s i  
U 

C L I E N T :  SANDIA LABORATORIES LOCATION: S i t e  P l a n  

DATE - N o v e m b e r  1 6 ,  1 9 7 6  GROUND ELEVATION:  3 4 6 5 . 3  

-------- 
LEGEND: e CORE . 4 W - SAMPLE P E N E T R A T I O N  A WAT.ER 

a w  
W W 
a a  

- 5 

2 

3 
3 0 

0 3 

0 ;  0 

/STRATI'FIED SANDSTONE & CLAY . - 
M o i s t u r e  C o n t e n t  8 . 6 %  N = 4 0  ( P e n e t r a t i o n  - 3 " )  

.. . 
1 . . ".. 

M o i s t u r e  C o n t e n t  3 . 0 %  - N ' =  4 0  ( P e n e . t r a t i o n  --. 5 " )  .. . ' 

I 

..... -.. , . - 1 5  . . 
M o i s t u r e  C o n t e n t  2 . 2 % -  q u =  1 2 6 3  p s i  

M o i s t u r e  C o n t e n t  0 . 3 %  . ... 

- ,  . - .  . . 
q u = ,  1 2 0 0  'ps i  ; . 

. . .  

- .  

qu,= 1 3 8 9  p s i ,  

. . 

1 SANDSTONE 

1- M o i s t u r e  C o n t e n t  2 . 1 %  . .. 

-35  - 

3 
a 

- 
O 

- 5  

9 

-=:a  

- 4 0  - 

- 
- . 

4 5  

- -  -- - -  

-- - DESCRIPTION OF 'STRATUM - -- 
SAND 
. M o i s t u r e  C o n t e n t  6 . 3 %  N = l  
CALr ' I -R  , . 
M o i s t u r e  C a n t e n t  8 . 5 %  N  = 4 0  ( P e n e t r a t i o n  - 2 " )  

M o i s t u r e  C o n t e n t  3 . 7 %  

* coo- 
",=A 

3 

3 

.-.. 

- -  
. 

. I , 

I 
0 - S T R A T I F I E D  SANDSTONE & CLAY 
/ 

M o i s t u r e  C o n t e n t  2 . 5 %  q u =  1 3 4 2  p s i  

- RICHARD R. P E T T I G R E W  A S S O C I A T E S  



LOG OF BORING Paqe I1 

PROJECT:  WASTE I S O L A T I O N  P I L O T  PLANT BORING NO. : 6 

CLIENT:  SANDIA LABORATORIES LOCATION: Site P l a n  I 
DATE - N o v e m b e r  1 7 ,  1 9 7 6  GROUND ELEVATION: 3 4 6 5 . 3  1 
--------- 

LEGEND : 
8 

CORE - SAMPLE P ENE?'KAII'l ON A WATER 

- - - -  --------- 
--- D E S C R I P T I O N  O F  STRATUM - -- - 

\ 

M o i s t u r e  C o n t e n t  2 . 4 %  q u =  2 1 4 7  p s i  

- - P 
-- ,&.I M o i s t u r e  C o n t e n t  1 . 7 %  qu= 2 9 0 0  psi 
- 6 0  - 
-. . .. - 

-' RED CLAY 

SANDSTONE - 6 5 -  M o i s t u r e  C o n t e n t  2 . 0 %  qu= 3 0 0 0  p s i  

I 
- 7 0 -  

/ / --RED CLAY 

qu= 2 3 4 4  p s i  . 1-75 
TOTAL DEPTH OF HOLE - 7 5 '  

- - 

I 
I 
I 

- RICHARD R. PETTIGREW & ASSOCIAT 



LOG OF BORING 

PROJECT: WASTE ISOLATION PILOT PLANT , BORING NO. : - 7 
CLIENT: SANDIA LABORATORIES LOCATION: Site Plan 

DATE- November 19, 1976 GROUND ELEVATION: 3 4 4 5 . 8  
-- 

. 

-- 

LEGEND: a CORE 
3: 
E+ E - SAMPLE PENETRATION A WATER 
P , W  2 2 - -  - ------ 

DESCRIPTION OF STRATUM 
SAND-- 

- .- 
Moisture Content 4 .5% N = 2  

N' = 6 . .. 

N = 2 8  

. . 

t 

N :-.-50 ... ..-...--- I- 

. . 
. , 

N = 4 0  (Penetration - 4") 
. 

-. ....., 
. a&e .+ 

- ." ' .  . . . . .." . - ,. . . 
. I .., 

_. --- 
. . .  - - -  -i ;'.' ' 

-- . . ' 

,- 

I jl,, ,:.. Moisture Content 6.58 N = 40  (Penetration - 
~TRATIF~EDSAR~ET~~NE & m - - Y  - Moisture Content 6.1% q,, = 2 0 3 6  psi %.. . - 15 . , - 
- 

Moisture Content , 6.59, .. . , . . . 
' N = 40  (penetration - 2") - .  

.. . 
Moisture Content 3.1% 

- 2 0 -  =TRED CLAY 

.. . . . 

c -  ' 
. . I . . .. . . . 

SANDSTONE 
, _ . .  

q,, = 3 0 1 8  psi 

TOTAL DEPTH nF HOLE - 26-1/2' . * .. .. . 
. , -  

I .  -. . 
I- 

a .  

- - 

- - 

I 
I 

I 

.. . 

- 
. , - RICHARD R. PETTIGREW 61 ASSOCIATES 

, . 

- .> 

' '. 

19 



- - - -  
LOS OF BORING 

P R O J E C T :  WASTE ISOLATION P I L O T  PLANT BORING NO. : 

C L I E N T :  SANDIA LABORATORIES LOCATION: S i t e  Pla 

DATE- N o v e m b e r  19, 1976 GROUND ELEVATION: 3453.1 

I 

. 
x 
,313 
& 
W W  

- 

4 

% r: 
% 

,--SANDSTONE -" 

m 

g 
$ 

& 
<# 

' 0  

- 6  

o 
0  

o 

--------- 
LEGEND: 

0 CORE - SAMPLE PENETRATION 

- - - -  - - -  
--- - -- 

-1 A WATER 

. D E S C R I P T I O N  OF STRATUM 
SAND 
Moisture C o n t e n t  4.9% M - 3  

--i 
M o i s t u r e  C o n t e n t  2.9% N = 16 

CALICI3E 

1 
M o i s t u r e  C o n t e n t  2 . 8 %  N = 40 ( P e n e t r a t i o n  6") 

O o  

0 .  - 
5 - o o O -  

0 

0  

B 
- 20 

,".'ap.. . 
b 

o 
0  

-1 M o i s t u r e  C o n t e n t  0.5% N = 40 ( P e n e t r a t i o n  - 5") 

I I 

- I M o i s t u r e  C o n t e n t  2.0% q,,= 1642 p s i  

S T R A T I F I E D  SANDSTONE & CLAY 

.-I ~ o i s k u r e  Content  1.0% 

I TOTAL DEPTH OF HOLE - 20' I 
I I 

1 

I 1 - 1  
- - 

I 
I 
I 

- RICHARD R. PETTIGREW & ASSOCIATES 
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', 

3 .  
-*! 

."o 
0 "  
2 

I 
I 

. .. 

~ e s ~ s e ' ~  

1 5 0 0 '  
so! 
/ 2 .------ 2.1 ------ - 

I ' 

1 

g 

I 
I 

. . 
. . 

I 
U.S. A. 

N 8 9 ' 5 6 ' ~  I 

I 
1'. 

W l P P  SOIL I N V E S T I G A T I O N  
R E V I S E D  D R I L L  H O L E  LOCATIONS 

I 
SEC. 2 1 ,  T 2 2 S ,  R 3 1 E ,  N.M.P.M., 

I 
I 
I 
II. 
I * 

I 

' I  
I 
I 

I 

, I 
, . 

0 

i 
- 

0 INDICATES D R I L L  H O L E  MAIKED BY YB. IRON ROD 

A I N D I C A T E S  TURNING nua M A R E D  BY IRON N ~ I L  

SL-veyed: Oct. 6, 1976 Elevations 
%eather : Warm and clear 

Nn, 1 3 3 - 4 2  
. P. C. : N. King No. 2 3wJ1.49 

Chain : B. Thompson No. 3 3461.06 
A. Mussett No. 4 3452.21 

No. 5 3451-68 
NO. 6 3465.25 
NO, 7 3445.76 
NO. 6 3453.09 

E D D Y  C O U N T Y ,  N E W  M E X I C O  

I 

I MERCBY CERTIFY THAT THIS PLAT WAS 
NADE FROM NOTES TAiEH In THE F I L L 6  IN 
A BCNA FlDE SLiRVEY NADE UNDER MY SUPER- 
V1310N. AND THAT THE SAME IS TRUE AND 

CORRECT TO THE BEST OF MY KNOWLEDGE 
AND BELIEF. 

rdd 
, N.M. PE. a L.S. MO.676 

T E X ~ S  ~ , p , s ,  NO, 1138  

SXNDIA, CO@. 

Rivised d r i U  hole locations for tlIPP S o i l  
Investigation, Section 2 l ,  Township 22 South, 
Range 31 %st,  N .  M. P. M . ,  Eddy County, New 
14exico. 

W. WEST 
C O P ~ S U L V N G  E N G l n L C H S  HUBBS. NEW MEXICO 

7Scola 1" = 1020' 1 Drawn by chb 
Dote Oct .  11,. 1976 I s h e s t  1 of 1 S h e e t s ,  

2 1 
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