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BUD WOODWARD

May 11, 1979

Bechtel National, Inc.
Engineers-constructors
P. O. Box 3965
San Francisco, California 94119

Attention: Mr. S. S. Smucha

SHB Job No. E78-1135

Re: Plant Site
Waste Isolation pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing

Gentlemen:

This report is submi tted pursuant to a program of subsurface

exploration and laboratory testing performed by this firm and

its subcontractors on the referenced project. The object of

the investigation was to provide subsurface information to

Bechtel National, Inc. for their engineer ing analysis and re

port on the project. The work was performed under Bechtel

Contract 12484-SF-05, was No. 21.

The scope of our services included exploratory dr illing and

sampling of the subsurface soils and rock, in si tu testing of

the site soils, and laboratory testing of certain samples

selected by Bechtel. All field work was performed under the

observation and direction of Bechtel's site representatives
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Plant Site
Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

who selected the sample intervals, types of samples, and types

of field tests to be performed at each exploratory location.

The wor k reported here in was performed in accordance wi th the
approved SHB Quality Assurance program, which was developed

using the guidelines set forth in ANSI N45.2 (1977).

The report is presented in three volumes: Volume 1 contains
reports of the field work and results of laboratory tests
performed by Sergent, Hauskins & Beckwith; Volume 2 presents

visual soil classifications of split-spoon and bulk samples
delivered to the SHB laboratories; and the Dames & Moore report.
of results of laboratory tests performed on undisturbed samples
which required soil mechanics testing shall be considered
Volume 3.

If you have any questions regarding this report, please do not
hesitate to contact us.

Respectfully submitted,
Sergent, Hauskins & Beckwith eers

SERGENT, HAUSKINS &BECKWITH
cONaULTINO SOIL AND FOUNDATION ENGINE'!'"
"HQaN!JI:. Tucao.... AL-SUQU."OUI: • I:L ~A.O
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Section 1

Site Plan. Logs of Test Borings B-1 through B-24
and B-26 through B-54. and Logs of Test Pits and
Trenches TP-l through TP-5
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TEST DRILLING EQUIPMENT & PROCEDURES

Drilling Equipment
Truck-mounted CME-55 dr ill rigs powered wi th 6 cylinder Ford
industrial engines were used in advancing test borings. The 6
cylinder engines are capable of delivering about 6,500 foot/
pounds torque to the dr ill spindle. The spindle is advanced
with twin hydraulic rams capable of exerting 12,000 pounds
downward force. Drilling through soil or softer rock was
performed with 6 1/2 inch 0.0., 3 1/4 inch 1.0. hollow stem
auger. Carbide insert teeth were used on the auger bits. Core
drilling in bedrock was performed using NX size core bits with
either diamond or carbide cutting faces and either air or water
for drlliing fluid.

Sampling Procedures
Dynamically dr i ven tube samples were obtained at selected in
tervals in the bor ings by the ASTM 01586 procedure. Two inch
0.0., 1 3/8 inch 1.0. samplers were used to obtain the standard
penetration resistance. The driving energy is recorded as the
number of blows of a 140 pound, 30 inch free-fall drop hammer
requi red to advance the samplers in 6 inch increments. These
values are expressed in blows per foot on the logs.

Undisturbed Samples
Undisturbed samples were obtained from the bor ings by use of a
Pi tcher-type sampler. Th is sampler advances a 3 inch 0.0.,
2.875 inch 1.0. thin wall, spring loaded tube by cutting the
soil away from the outside with carbide toothed bits. Air was
used as drilling fluid for these samples.

Boring Records
Drilling operations were observed by our field engineer or
geologist who examined soil recovery and prepared boring logs.
Soils were visually classified in accordance with the Unified
Soil Classification System (ASTM 02487) with appropriate group
symbols being shown on the logs. Visual descr iption of soils
is in accordance wi th ASTM 02488. Samples designated "BL" on
the bor ing logs are large bulk samples obtained by hand from
auger cuttings or open test pits: samples designated "s" were
obtained with standard 2 inch 0.0., 1 3/8 inch 1.0. split-spoon
samplers: undisturbed samples obtained with the Pitcher sampler
are designated "P". Rock sampling by NX cor ing is so desig
nated on the boring logs.

SERGENT. HAUSKINS & BECKWITH
CON15ULTII'lG _OIL AND I"OUNO....TION ~NOINt:t"•
..HOKNIX. TUCSON. Al.,.UQur."aur. • EL JlASO



UNIFIED SOIL CLASSIFICATION SYSTEM
Soils are visually classified by the Unified Soi I Classification sys,em on the boring logs presented in this report.
Grain-size analysis and Atterberg limits Tests are often performed on selected samples to aid in classification.
The classification system is briefl y outl ined on thi s chart. For a more detai led description of the system, see '"The
Unified Soil Classification System" Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised April
1960) or ASTM Designation: D2487-66T.

MAJOR DIVISIONS

WeII graded sands. grave" y sands.

Silty sands, sand-silt mixtures.

Clayey sands. sand-clay mixtures.

TYPICAL NAMES

Well qraded Qravels. gravel-sand mixtures•
or sand-gravel~obble mixtures.

Clayey gravels, gravel-sand-clay mixtures.

Poorly graded sands. gravelly sands.

Si Ity gravels. gravel-sand-si It mixtures.

Poorly graded gravels. gravel-5and mix
tures. or sand"9ravel~obble mixtures.
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on plasticity chart
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Inorganic clays of high plasticity. fat
clays. sandy clays of high plasticity.

Inorganic silts. micaceous or diatoma
ceous silty soils. elastic silts.MH

SILTS OF HIGH PLASTICITY

ILiquid Limit More Than SOl

lil
>'" ~li: CLAYS OF LOW PLASTICITY ff~~ Inorganic clays of low to medium plas-

en ..:~~ V' '/.~ CL ticity. gravelly clays. sandy clays, silty
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NOTE: Coarse grained soils with between 5% & 12% passing the No. 200 sieve and fine grained soils with limits
plotting in the hatched zone on the plasticity chart to have double symbol.

PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS
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SOIL COMPONENT

Cobbles
Gravel

Coarse grave'
Fine gravel

Sand
Coarse
Medium
Fine

Fines Isilt or c1aV)

I PARTICLE SIZ E RANGE

Above 3 in.
3 in. to No.4 sieve
3 in. to ~ in.
~ in. to No.4 sieve
No.4 to No. 200
No.4 to No. 10
No. 10 to No. 40
No. 40 to No. 200
Below No. 200 sieve
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

The terminology used on the boring logs to describe the
relative density, consistency or firmness of soils relative
to the standard penetration resistance is presented below.
The standard penetration resistance (N) in blows per foot is
obtained by the ASTM D1586 procedure using 2" o. D., 1 3/8"
1. D. samplers.

1. Relative Density. Terms
density of cohesionless,
gravel mixtures.

for description of relative
uncemented sands and sand-

N
0-4
5-10
11-30
31-50
50+

Relative Density
Very loose
Loose
Medium dense
Dense
Very dense

2. Relative Consistency. Terms for description of clays
which are saturated or near saturation.

Remarks

Very stiff

Medium stiff

Hard

Stiff

Soft

Relative Consistency

Very soft

N

0-2

3-4

5-8

30+

16-30

9-15

Easily penetrated sev
eral inches with fist.
Easily penetrated sev
eral inches with thumb.
Can be penetrated sev
eral inches with thumb
with moderate effort.
Readily indented with
thumb, but penetrated
only with great effort.
Readily indented with
thumbnail.
Indented only wi th di f
ficulty by thumbnail.

3. Rela ti ve Fi rmness. Terms for descr iption of par tially
saturated and/or cemented soils which commonly occur in
the Southwest including clays, cemented granular mate
rials, silts and silty and clayey granular soils.

N
0-4
5-8
9-15
16-30
31-50
50+

Relative Firmness
Very soft
Soft
Moderately firm
Firm
Very firm
Hard



TERMINOLOGY FOR THE DESCRIPTION OF ROCK

General
Property

WEATHERING

Descriptive
Term

VERY
WEATHERED

MODERATELY
WEATHERED

SLIGHTLY
WEATHERED

FRESH

Visual or Physical Properties

Abundant fractures coated with
oxides, carbonates, sulfates, mud,
etc., thorough discoloration, rock
disintegration, mineral decomposi
tion

Some fracture coating, moderate or
localized discoloration, little to
no effect on cementation, slight
mineral decomposition

A few stained fractures, Slight dis
coloration, little to no effect on
cementation, no mineral decomposition

Unaffected by weathering agents, no
appreciable change with depth

INTENSELY FRACTURED
VERY FRACTURED

FRACTURING MODERATELY FRACTURED
SLIGHTLY FRACTURED
SOLID

THINLY LAMINATED
LAMINATED

STRATIFICATION VERY THINLY BEDDED
THINLY BEDDED
THICKLY BEDDED

less than 1" spacing
1" to 6" spacing
6" to 12" spacing
12" to 36" spacing
36" spacing or greater

less than 1/10"

1/10" to l/Z"
1/2" to 2"
2" to 2 feet
more than 2 feet

HARDNESS

SOFT

MODERATELY
HARD

HARD

VERY HARD

Can be dug by hand and crushed by
fingers
Friable, can be gouged deeply with
knife and will crumble readily under
light hammer blows
Knife scratch leaves dust trace, will
withstand a few hammer blows before
breaking
Scratched with knife with diffiCUlty,
difficult to break with hammer blows

SERGENT, HAUSKINS & BECKWITH
CO".ULTING SOIL .10"0 'OUNDATION CHGINIIUI..
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Plant Site
Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

The drilling, sampling, and field engineering reported in
Section 1 were performed in accordance with the following
standards:

American Society for Testing and Materials:

ASTM D653-67(1973) - Terms and Symbols Relating to Soil
and Rock Mechanics

ASTM D2ll3-70(1976) - Diamond Core Drilling for Site
Investigation

ASTM D2487-69(1975) - Classification of Soils for
Engineering Purposes

ASTM D2488-69(1975) - Description of Soils (Visual-Manual
Procedure

SERGENT, HAUSKINS &BECKWITH
CONSULTING SOIL AND FOUNOAT10N ENGINEERS

PMO[NIX • TUCSON. AL.BUQUEROUE



PROJECT Waste Isolation Pilot Plant
JOB NO E78-1l35 DATE 12/27/78
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VISUAL. CL.ASSI FICATION

SILTY SAND, fine, sub
rounded, moist, nonp1astic,
reddish brown
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SILTY SAND, fine, sub
rounded, moist, nonp1astic,
reddish brown
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note: occasional thin
layers of gravel

(Caliche)

SILTY SAND, predominantly
fine, sub-angular, some
gravel, weakly calcareous
cemented, dry, nonp1astic,
whitish to reddish brown

SAND, fine, sub-rounded,
moist, nonp1astic, reddish
brown

(Gatuna)

Intercalated SANDSTONE &
CLAYSTONE, moderately
weathered, moderately to
slightly fractured, thickly
bedded, moderately hard,
reddish brown
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hard
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PROJECT Waste IsolatioD Pilot Plant
JOB NO. E78-1135 DATE 12127/78

Page 2 of 3
LOG 0' TEST lORING NO. B-1

VISUAL CLASSIFICATION
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* probable core pick-up
of previous run

(Santa Rosa)

SANDSTONE, slightly
weathered, solid, thickly
bedded, moderately hard,
whitish red to white

N~

1
1 1 :j

, !

! !

1-------\0:::..::..::....:......1---1--+-------+----+----+----1
,.--~l ....•'.' ·n-ff----i----'-----!-----f--------lr·.···.· j

40 r--1-.-1-,-r·....·..::·:..·:.·.t-t-»--+--+----+------+-----l
5 5' ;':.:.'::'. i

~f.WgfH.tt-N_l~-j._~_-i---+------+----1 ; :~: *

1---;?:/:...:.:tf-1+--l---.;----+----+lj __------l

r----!'., .·•.·•••·..·1--1..----"'----+----+------4---1
I----':··.·.··.··.·.··.t--t-----+----+----!---I
---:··············I-.............;~--+_--_+_--__1--____i
t------I;.:..:::·:··:·:·'il--tt--i----J-----+--__1--_____J

45
••.••.•••••:.:1-----,.:. ' ..•+-tt--.,---.,....-------+---I

-~···.·······.····Jt_-rt-+----+-----___t---r_----I
~'.' :.

1----.........•••••.•: •••HJr+-'----:----'---_+-+--1

t---~r················H----t...~---+------r---+---1
I------i..·:·:·.··.····.".."r+----+----i----J---I
1---i..·.····.·:····."HH----------l---_---1t' ••••••••••.
1---.....·.:.·.·:.·.:•.1d-++-+-----I---_+---i-----1
~--t•••.• .••·H--+-t--~----'-----+---_+---I

t~····..•......
I-----~r_: .·.·..:.·.·..u--tt------+----+----+---I
t----;..: ..-.... · .......--tt----jf.---+___---r---,----I

~:.•..•.........
501--.........-..1......-1:....-------:....--...1...-..-----..........-------------'

GROUND WATER
DEPTH HOUR

none
DATE



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12127/78

Page 3 of 3
LOG 0' TEST lORING NO. B-1

VISUAL CLASSI FICATIOH

RIG TYPE ~C~ME~-"'-.5"'-.5 _

BORING TYPE 6j" Hollow Stem Auger & NX Diamonc.
SUR F AC EEL EV. __-=3:L:4!.,,1~2::....:...:4~8::!_ .l.IC:.J,o....r.lOo..e

DATUM Molzen-Corbin Survey

Rec. REMARKS
Adv.

....- ~.. u
c •••C Q,.....
.-"'
C-I

"u:c
Q,,,,

~ 0
C)-1

.c
a..•C

..•Il..

i

50 -- ,_v .......,.•••"..,.• ~,-"

5
....-

8
..; :.:(:./.::.1\1---.·---------'---'-.1

9"'9' ;-:::":":'.:'::?' '!NX ; 9 •9 '

~AX,\---- , : 9.9'

:r-z.'--'·:,::::: \ ;
-4~8'- .~..:....·..:..:.·.II~-.I\+-- ...---.---;.---+---+----~
.._~----~:..::..:..::..::..:.~. ....... -~_._._.;---_. __._._----

Stopped coring at 58.2'

60
.

Converted to observation
well 12/29/78

.

_.~-.------- ---+----l

65
.~----'-------

_ _.-._.._-.--------._--
I·.. ·· . ...---.~.- .. -----.-------1

- _ __ .-..__._--_._----_.-
-....._..._-.---..._-_._----

GROUND WATER
DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL ANO FOUNOATION I[NQIN A.
"HOIINlX • TUCSON. AL8UQUIUtQUI. • ilL ,. 0



CONSULTING SOIL AND r:OUNOATION ENGINlEl"S
PHDINIX .. TUCSON .. AL8UQUlElIIQUI • IL PASO

SERGENT, HAUSKINS &BECKWITH
J

-~~
~I
-t-

LOG 0' TIST lORING NO. B-1A

DATEHOUR

none
DEPTH

, ;

_i RIG TYPE CME-55... c ,., BORING TYPE 6~" Hollow Stem Auger-.~ - .- c
'i o - ;;0 3412.48• 0- - .~ SURFACE ELEV.• ... _. 0 ,., . 0_

~~~
,., .. o~ "; ~

U 0 Mol zen-Corbin Survey'0 l- • M ... .- DATUM.5 " .... 0

c _
~ i ~;

:E .! • ..... - • • .0;... ... Q. t-'" 0'" -;u .; ..Q. ..... E E
..2~=;

,.,.: '0 ; .- 0 REMARKS VISUAL CLASSIFICATION• l! 0 0 0

_...
c-

o C).J '" '"
lD __

O.J ~n. ::JU

0 0 °0 j i SAND, predominantly fine,
I 0 o 0

! ; very silt, moist, nonplcis-, 0 o 0
loose

some
j 0 o 0 j tic, light brown
i :

o 0
Jo 0

,
0

0
0 , ,

, 0
0

0 I

I0
0

0 , , , I ,
0

0
0

o : 0 I j I0 0,
0

0
0 j iSM-~--' 0 ! ,

5 0 o 0 I
: 0 0

0 ,
0 0
0

0
0 j j

0
0

0,
::: ,,,

I ) !! , I
\ : 0 : i I T i
I

0
0

0 j I

o : 0 :-
i~%f' : : ,

-----~ ~o 0
0

0 J-t i i L-- loose CLAYEY SAND, predominantly

i
; fine, moist, low plasticity,

~: I I I ~r.
10 00 ! reddish brown.

00
L...___, 7o/C(. i

l io o~

---~I
i

j (Caliche). 0 I)

I I) 0 I .:Jv

\;(0/0" I I ; hard CLAYEY SAND, predominantly
- T fine, poorly graded, strongly,

I

~
,

i
I

I I to moderately lime cemented,

I I i I low plasticity, white to
i

15 i i i I i light tan
, j I I

--_.• ! Stopped auger at 12.9',
----,.-

,
j I I i B-lA converted observatior

I ! to
---.., I well 12/29/78

! ;

! I i
I I

1
: I ! i
i i I

20 ! 1 , I I
~
1 !
, 1--- ----~ I ,,
!---- i ;,

~
i

,
I

J ; ii

i
I

! i

\
I

;
I iI
1

I I- ,
!; I ,
1

, I , I

GROUND WATER

PROJECT Waste Isolation Pilot Plant
JOB NO- F7A 111c; DATE '?/29/~8



Page 1 of 2
LOG Of TIST lORING NO. B-2

VISUAL CLASSI FICATIOH

SILTY SAND, fine, sub
rounded, some clay,
moist, low plasticity,
reddish brown

SAND, fine, sub-rounded,
some silt, loose, moist,
nonp1astic, reddish brown

CME-55

Mo1zen-Corbin Survey

6~" Hollow Stem Auger & NX Diamonc
3411.62 Gore

moderately
firm

18"
18" (4'-5'6")

12"
18" (1'-2'6")

.... i RIG TYPE
c ,. BORING TYPE.. c"Co 0

SURFACE ELEV.0_
j"§U 0.- DATUM

$ i .".:.::
• "Wi,;u .. WI

Rec. REMARKS'0 • .- "c-
::lEa. ::lU Adv

I ! loose

i
, 'SM-SP

;

, ,
,

; I
, 1? SM

j

;, ~
.... .~o • .::• 0-

~... -. " ~,.
~o~

"8 l- t r: go
.. u
C

~
:E • • •0 ~ ~

.. .a •

° ........ .- ...g j !! 0 E E 00- ,."
" " -..,- • .a

C).J III III aJ_..! O.J

i ... "Iv, !
1----'· 0 0 !--"-+---+----+-----.-+----I

I 0 " 0 : I I
1-------<: 0 "0 1\-) \3-5-6 I

5 1----" : :: III 82; fll) ;
o D 0 il \; i

1------1: 0 0 0

1------'. " " "i A 0

o j 0 0, ,

~-----11 0 : 0 I--'--+---+-------'---J
. 0 0, - -1---,---;.----1-----11------1 0 0 0 '"

o 1\ I 1-2--.3.L..,- -L...._---l
o 0 '-::: IA Sl, (5:.L.)__' ---<----,:::..:.=.....=...:=--1

01: 0 :

PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 11/22/78 to 11/29/78

101----;

i i

i C:M,,
,

l

I

(Caliche)

SILTY SAND, predominantly
fine, some clay and gravel,
moist, low plasticity,
reddish brown to whitish

(Caliche)
SILTY SAND, predominantly
fine, sub-angular, some
gravel, moist, nonp1astic,
whi tish brown

CONSULTING SOIL ANO FOUNDATION INGINI'''S
~HOI:NlX • TUCSON. ALaUOUUtQUI: • I:L ..... sO

SERGENT, HAUSKINS & BECKWITH

(Gatuna)

SANDSTONE, very weathered,
very fractured, moderately
hard, reddish brown

--,---_....i - __

- -
- i

l\ ,

__ ~::':.::':: ~j-1,..ted foringj.-ar....15 .. 5,-_
./::'.:./:: \ I i

f- 0 8·....i··::·:::·::·::. f--·.....~---'f-i--------.+---\
h ·.,-?::::.:::::..1-1\-....N.Ao;-Y,-~;-_.....o.----+---l

• :::'::':'::"':'.:. ·-I-/t\f---+;--~i--...;...---+-----I

1-----a:.·.r.·~~.\~.~·J-r---'I--i---f-ll---+-----+----I
1-------<. ' .• ' .•,n---t---:-----.;lf-----;---+----+

20 ..············,H--II--'---:;.-'--_----+---1
................ i'

1-r-----l}~{{'l .. ~.L .....-·~-;,=~===~..+-;--~~----~4------------~~_-_-_~-=
1----..::.::.."J-1f-J.M,horl.+V -.__-i--__-.,.__-+ _

,..:.•..•.:.•....
I---'-o.~••: ••••••••••••

~:.::..:::.:..:.I+H--"------...----i---I

r~~I·I·I·I·~~~~~~~~~~~~~~~r~~~~~~~~IiS~I~L~T~S~T~O~N~E[,~v~e~ry~:w~e~a~t~h~e~r~e~d~.~Jvery fractured, moderately,
25 hard, reddish brown

___C_ROUHD WATER

I
DEPTH I "0'" OAT'

• • nope



CONSULTING _OIL AND FOUNDATION IENGINIIJIlS
~MO.NIX • TUC.ON • AI.SUQUIERQU'I • lEI. ~ASO

SERGENT. HAUSKINS & BECKWITH

Page 2 of 2
LOG O' TIST lORING NO. B-2

DATEHOUR

none
DEF>TH

~; RIG TYPE CME 55
... " ... BORING TYPE 6~" Hollow Stem Auger & NX Diamon

- • e - .~

"'i • g-= E 'Co 0
SURFACE ELEV. 3411.62 Core• Cl.

_... ... . 0_
'0 au. ... .. O.c, .~ :::J U 0

Molzen-Corbin Survey"0 l-
• M Cl.

.. u .- U'l u DATUM.: u Cl. .0 " ~ ~ i ...,,;
A :E • • ".0 ~ • • .";

of Q. Q. 0 Cl.
__ u

0' Cl. o J-"" .... ; .,. Rec.Cl. p::: e e 00- '0 • .- .. VISUAL CLASSI FICATION• !! 0 .. .. ;;:!:i ~.o ,,- REMARKS
0 ~..J U'l U'l o..J 2Q. :JU Adv.
:L5

I l

- --
\ ,

INXl
, 4.0'

1--- 4.3'
!

\
,

-/ ,.

f ~

I I
I
l

1\/ i--
'A ~,TV, \ 1. 7'

30
J

I \ ; I 2.0', ,

.::.:.:.:: I-- I I Intercalated SANDSTONE AND....:..:..... I !\ I I
~..........

I i SILTSTONE, sandstone is
' .......- i i

~5'---:· -•• -•• weathered, frac-. :.............. NV! 1 I I 3.3' very very
t-3 3 ,.....-....:.:.•...

I I I 3.9' tured, thinly bedded,. ~ ..•..•.•.::.: \
II I 1 moderately hard, whitish to".- •••••••t. l.::::::.:t. ! reddish brown, siltstone is
1 ; i very weathered, very frac-,

i I . tured, thinly bedded,35 I 1 i

1 ; I moderately hard, reddish

i i \ I brown
j

j
: i

i Stopped coring 33.9'at
I 1 i,

j !j !

j j I !
j

j I j

! !

40
I

15' 6"-30' 6~" cored with air
I i . !I

I ! I 30' 6~"-33' 10~" cored with
--~ : I water! t

!
, i , :

: 1 I

! J

-, I i
!

\ I ,
! !
! , f

, 1
!

~I j.
r-,

j , ,

- l
j
i

. ._-- ;

i

--- - ,

1----.

,

'---
GROUND WATER

PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 11/22/78 to 11/29/78



CONSUI.T'NG SOlI. ANO I"OUNDATION ENGINEERS
PHOINIX: • TUCSON. AI..UQUf.ROUI • f.l. PASO

SERGENT, HAUSKINS & BECKWITH

note: small amount to some
gravel present ,throughout

CLAYEY SAND, fine, sub
rounded, predominantly
quartz, low plasticity,
brown

(Ga tuna)
SANDSTONE, moderately to
very weathered, very frac
tured, thickly bedded, mod
erately hard, reddish-tan

VISUAL CLASSI FICATION

(Caliche)
SILTY SAND, predominantly
fine, strongly lime cemented
low plasticity to nonp1astic
tan

SAND, fine, sub-rounded,
predominantly quartz, some
silt, nonplastic, brown

Page 1 of 2
LOG O' TEST lORING NO. B-3

RIG TYP E ~CMErn-_5~5::...-..,...- _
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SUR FACE EL EV.;....---:'":"""":'_3_4_l_5-:::.,....3..;;.3.,......,.._."..... C;;..o...;r;;..e_
DATUM Molzen-Corbin Survey

very loose
to loose

18"
18"(1'-2'6")

Rec.
Adv. REMARKS

,

;
i,

3 ,

,

1 Ll\" firm

,
~~"(7'10"-8'9") \19 ,

I ,
J I

I --
hard

C:::M

I,
! ,,

I,
i :

I
1

i,

... .- ~.. u
C •• •o "-
...wI
• .1>

O..J

DATE

none

"u
:E
"- ..
!! "
~..J

DEPTH HOUR

o---~·.:·.·.::.:·.·:.. l\j~~~ed_-CQI~.L 16 '.;~
,...1 l' .. :..... I X Il~;\' . : :

• ---:::.":.:. 1/ ;

-- -:·:....·..:....·..I'\.) Sl:-opped"corTng, aET7l:lr 19"
:~~~_---'l'~·:·::·:..:·:::··A Ck'! i :. I 19"(17' 8"-19' 4")
L. t:·.....:·...: f----; ; . I !

20 --~,:.::.:",:::.·:rvP3!' ! 14"
•...: .".-..-...·t-Vi<\rl'""""·---i:·---~---.;.'---1 1 4" (19 ' 4" -20 ' 6" )

-----":"·:·::·:·l\!' 1___-:::..:~:.::..:~.:.. A1E-.4 ,---,t-'---j-------I 18"
:.....:.....:... ; 18"(20'6"-22')

--_.~':..'..'.:.:. t-ils-t.~QQ coring; at 22'.0'_----i--..:.-.:: : \ J j f

.... : V ~. i I I
----!••:.'" .1\ . Xi '

.... -.:,::::,,::,,:, I j i

25 ~_.=-=--3~~~~~L~==~\=====~,==t=======!=============jGROUND WATER

___, : :: ~sjj 4? -10?,.,,1-=5,_'_'-+--~-'--+----l
----" 0 0 0 r ---~,---+--,---·'---+----1
"--"-'--' 0 : 0 I--r--!-------r,--------i---'----

10 0 0 r-.......-r'----l.---i-------_1
o

o 0
----,--.~ 0 0 0

---.~ 0 0 0 r-,--,---;---+--------+----j
, 0

-- --~ ~ 0 ,-----+---~----i__--+_--_1

i ~ 0 0 , i
1---" 0 0 0 ~+-\.------,----:......--+----1

o

a

..
•LL

c
.c
Q.•o

-

PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 12/18/78



VISUAL CLASSIFICATION

Stopped coring at 29.0'

SILTSTONE, moderately
weathered, very fractured,
moderately hard to hard

SM~DSTONE, moderately
weathered to very weathered,
slightly fractured, moder
ately hard, reddish-tan

SILTSTONE, slightly
weathered, slightly frac
tured, thinly bedded, mod
erately hard to hard, light
brown

1

\
.

Page 2 of 2
LOG O' TEST lORING NO. B-3

RIG TYPE ......;C;,;;ME...-_5;;.,;5:.....- _
BORING TYPE 6~" Hollow Stem Auger & NX Diamon(
SU RFACEEL Ev. _-=-=--:3:....4~1::.5...:._:3:-::3--:--:--___:::-------C,;;..o~r-e_
DATUM Molzen-Corbin Survey

5.3'
5.6'

Rec.
Adv. REMARKS

.;
c ....~

i: Q
0_

U 0..
:i i.u
'0 •
2ll.

I
I

:

1

I
j

I
!
I
!

,

I

I

j
,

!
,

\

-___J

30 \

i ,
L

:
, I___I
! .

, , i
I

. \
I

,
I

: • ,

--;
. ,

35 . ,
, I

25 :;';.;;';.;1\ I' l 1
--.,,'; l+-.!+--+---+---+:----+--.-j
-2·-;-9-Lr•••••:·••:.·.·.HL-I------·i.--;--~--+---

. ';;':;'. fl,.lX.I.' 1----5-6:1.· .' .' ./ ~'---'------i--------I

f-- -'-t{\t::.,.......-_.:-', .'. , --1

.;:.';::.

~: ~ IAlN~.-;-;---11-'---.;.1---+----4 ~: 4'

, ••.. • gl ~ -• Q.
_. 0 ... ,;

~ ... .. o~
Ii l-

• '" Q.
.U

C U Q. • 0 c •~ • •.c :c Go
.... ~ Q Q.

G- o Q.",
Q. )-."

... "'E E ~~=;• g 2 0 " "
~ ...

Q Cl..J V'l V'l

CZl __
Q..J

PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 12/18/78

•

,

:
;

f-----.

,

,

i

i

; j

!

i
i
i

i
!

,,
!

~
•
I,
! -I
1
1

?

,

,

,

GROUND WATER
DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND I"OUNOATION eNGINI:I:"'.
"HOI:NI)( • TUCSON. Al,_UQUI:I'IQUI: • EL ..... SO



VISUAL CL.ASSIFICATION

SILTY SAND, fine, sub
rounded, moist, nonp1astic,
reddish brown

loose

Page 1 of 2
LOG OF TEST lORING NO. B 4

RIG TYP E --=C-:-:ME~-.::.5.::.5-------------
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SU RFACE ELEV.__....;;3;..;4...;;1;.;.7....;;....;;O....;;8 C:;..o:;..r:;..e:;...
DATUM Mo1zen-Corbin Survey

24"
24"(3'-5')

Rec. REMARKS
Adv.

15"
18"(1'-2'6")

12/18/78

.i
c >
CI ~cO
0_

u 0

0 0 1
0

o 0 0 '-"'--'"---~_------_"~-_~
.' __'_._ 000__'._. :: ~ ~~. ~~~-r=-==:~=~===-=

00 0 Sl (4)
o 0 0 "-'-'-.------.-'_-.-------------,-----'---' : 0: -------."',..,.,--,,--~,,-;~,~-._-

----'~ 0 0 0 It'-- .-.--- __,c,__,, - _

0
0

0 1\ i
000
o 0 0 _ ,p 'i ... ,

0 0 0 i i----1
0

°0 ;

5 0 0 0 1-+-+-------'-,...---..------

I,-----'! : ~ :As2~i~_~~:=__=~_§_--== i~:: (5' -6' 6")
----'~ 0 0 0 ~~--'------.--------.-__j

~_~I 0 0 0 r-.-,..--:----.--.----..,--"-~-.-----I____ 0: 0''--;--,..----------+.-;_--1
_i 0 0 0 i i

1----.0 0
0

0
0

o

;, •i "0 ! ~ -CI 0-
CI I>.

_. 0
!: ~u.. >- -c~

c 0 t- ClM I>. " U

U 1>..0 C •.! CI CI
.t:. 0 ~ ~

"..I:l ~ 0 I>.
Q. 1>.", I>. ~ _-0

0- E E oc- >- ..
CI

~
~ 0 0 0 CD·O ~..I:l

0 (,)...1 II> II> 0...1

PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/17/78 to

SERGENT, HAUSKINS & BECKWITH

(Caliche)

SILTY SAND, predominantly
fine, sub-angular, some
gravel, weakly calcareously
cemented, moist, nonp1astic,
whitish to reddish brown

(Gatuna)
SANDSTONE, moderately
weathered, solid to mod
erately fractured, thickly
bedded, moderately hard,
reddish brown.

I

_l!>t;t~ B I---CO-N.-U-LT-'N.-.-O-'L-'N-O-'O-U-NO-'T-'O-N-'N-.-"E-E.-.-
PHOENIX. TUCSON. ALSUOUEAQUE • lI:L PASO-t-

hard

20"
20"(10'6"-12' 2")

18"
18"(14'6"-16')

DATE

none

GROUND WATER
DEF>TH HOUR



Page 2 of 2
LOG 0' TEST lORING NO. B qPRO.lECT Waste Isolation Pilot Plant

.lOB NO. E78-ll35 DATE 12/17/78 to 12118/78

.i RIG TYPE
it • c ,., BORING TYPE• • e . .~ c.. g..= E ~o• • - .~ SURFACE ELEV.• 0. _. " ,., . 0_

'0 au.. ,.,
~O.c .~ :J U 0

Ci l- • M 0. .. U .. oJ> u DATUM.5 u 0. • 0 C • ~ i ~ ..
:c • • .. "" ~ • e .;.z: Q. Q. 0 0. .. ua. 0 0. ...

~ -."
,., wi - lit Rec.0' ~ 0

e e
~~~ '0 ; .- " REMARKS• " " ~"" c-

o 0:: t:l...J oJ> oJ>

In __

O...J ~Cl. :::lU Adv.

CME-55
6~" Hollow Stem Auger & NX Diamon'

3417 .08
Molzen-Corbin Survey

VISUAL CLASSIFICATION

5.8'
6.8'

c

,
,

.

•

,

I

i,
--r,----+---r----;-----I

_.:..I .,. , l _

1+H--+---+--- ,----,----

30

25 -_.~:?~t:: \-( .~. . . ·
:z.:d)% .;==~.===
~~~'.::.::'::'. f----' ----.

--_.":::::':::'.~\f-- c--·--:--__-4-·_.. ,----1

35 --_:.:.:: .. ··.1H-t__·• ·_·'--__--·-i.--- ·__1
3 1':':":' i

I-'~" ·····c· i:.:.:::': i

:~Q~~~}M ·t---tf·_...i_-----+----..,-'---'------1

40·--

" ....

-----_._---_--:._--_.._---

CLAYSTONE, moderately
weathered, moderately frac
tured, thinly bedded, mod-

~'F=e=r=a=t=e=l===y=h=a=r=d=,=r:::e::d::d=i=s=h:=:b=r=o=wu===j

Stopped coring at 38.8'

,

Converted to observation
well 12/18/79

,

,

45
,

1------

DEPTH HOUR
- GROUND WATER

DATE

none
-~-

_~~~] -SE-R-c~-N~U-~~-,~G-~O-~LU-.~-O~-~~-~-.~-'ONB-.~-~-H~-••_IT_H
PHOENIX. TUC!lON • Al"I!IIUQUIERQU[ • II!:'- PASO-1-



PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 12/19/78

VISUAL CLASSIFICATION

SILTY SAND, fine, sub
rounded, moist, nonplastic,
reddish brown

Mol zen Corbin SlJr3'ey

LOG 0' TEST lORING NO. B-4A

RIG TYP E ---;C.;.:ME:;;--~5=_5__.....,...----------
BORI NG TYP E 6_k.::,2'_'_H::.o....::l.::l..:.o_w_S_t_e_m_A_u...:g~e_r-----_
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SILTY SAND, predominantly
fine, sub-angular, some
gravel, . dry, nonplastic,

'\'i==W=h=:1:,'=t=i=sh==::to==r~e~d~d~i=s=h=b=r=o=wn===1
Stopped auger at 13.6'

I i
i 1

I

i
bM

I
~_W'~ ,-,_.".",~_-"",-

I,
I :

I,

I

j,

,.

! :
,

i

.
._.

:
"-:. . ;

:
::

;,

----;

___....1

201----

15--

·

• : : 0 : ~---.I,----+_--+---_i
1--_-; 0 0 " _~i-.:----.;....---l----L_...,.r~

i 00;-

f-----' 0 0 0 l-' _;---+i---i---+----j
000 I r-,

•

-------'-·_--~-·---:-----I

·_-·-~-~-_...I-_-J- I

i

._.._--:-!----+1-----+'--- ----I
__· "- .......; 1

:..--'-------'-__---'-1__-+ 1

i

·
CROUND WATER

DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL "'NO f1'OUNO"'T10N INOIHI'I:"'.
~HOIl:NJJ( • TUC.OH • ALsuaUE",aUII: • I:L ~A.a



PROJECT Waste Isolat ioD Pilot Plant
JOB NO E78-1135 DATE 12/17/78

Page 1 of 2
LOG OF TEST lORING NO. B-5
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~
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-. S B ,-----------
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VISUAL CLASSI FICA TlON

note: siltstone predominant
sandstone approximately ~'

to 1" lamina tions th roughout

I
Stopped coring at 32.3'

Intercalated SILTSTONE AND
SANDSTONE, moderately
weathered, very to moder
ately fractured, laminated
moderately hard, greenish
tan to reddish brown

SANDSTONE, moderately to
very weathered, intensely to
very fractured. thinly bed
ded, moderately hard,
tanish-green to reddish
brown

.-

Page 2 of 2
LOG OF TIST lORING NO. B-5
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c: BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
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PROJECT Waste Isolation Pilot Plant
JOB NO. E7iil U:J5 DATE '''' ., hn

--;,--~--_..--------

-.,..--'---~-_.'---_.----

:

--------------._--- .._--

----,

GROUND WATER
DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSUL.T!Nli SOIL AND 'OtJNOATION ENGINEfRS
PHOENIX. TUCSON. ALBUQUERQUE. EL .l'AIoO
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VISUAL CLASSIFICATION

(Gattma)

SANDSTONE, moderately
weathered, moderately frac
tured, thickly bedded, mod
erately hard to hard,
reddish brown

SILTY SA..l''JD, fine, sub
rounded, moist, nonp1astic,
reddish brown

(Caliche)

SILTY SAND, predominantly
fine, sub-angular, some
gravel, moist, nonplastic,
whitish to reddish brown

Molzen-Corbin Survey

6!s." Hollow Stem Auger & NX Diamonc
3422.01 Core

Page 1 of 2
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PROJECT Waste IsolatioD Pilot Plant
JOBNO E781135 DATE 12/17/7P.

.- f--.-------

;

--+.oi-------+----1
i

(Gatuna)

CLAYSTONE, moderately
weathered, moderately frac
tured, thickly bedded, mod
erately hard to hard, reddish
brown to bluish green

note: occasional thin layer
of sandstone

I
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DEPTH HOUR
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PROJECT Waste Isolation Pilot Plant

JOB NO. E78 1135 DATE 12117178
RIG TYP E C~ME:::::...-_=5:.:5::..._.. _

BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SUR FACE E L EV •__~3L::4!;!2~2....,.~0L!.16..... "",C....o ...r .....e

DATUM Molzen-Corbin Survey

VISUAL CLASSIFICATION

Page 2 of 2
LOG 0' TEST lORING NO. B-6
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GROUND WATER
DEPTH HOUR
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DATE SERGENT, HAUSKINS & BECKWITH

CONSULTII'UI BOIL AND I"OUND"TfON CNGINlI:llI'tli
~HOIINUC • TUCSON. ALIiUQUEIIIQUI" • ~L ~"so



VISUAL CLASSIFICATION

SAND, fine, sub-rounded,
some silt, loose, moist,
nonplastic, reddish brown

loose

Page 1 of 2
LOG 0' TEST lORING NO. B-7
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BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
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PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 11121/78

(Gatuna)

SANDSTONE, very weathered,
very fractured, moderately
hard, reddish brown

(Caliche)

SILTY SAND, predominantly
fine, some gravel, highly
cemented with calcium
carbonate, hard, nonplastic,
whitish to reddish brown
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DEPTH HOUR
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PROJECT Waste Isolation Pilot Plant
JOBNO E78-111'1 DATE 11/?1/7A

Page 2 of 2
LOG OF TEST lORING NO. B-7

VISUAL CLASSIFICATION

RIG TYP E C::;ME:..=;.-..:5:;.:5;...... _

BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SUR FACE E LEV.__-=3....:4..::.0....:4...:..=1..:.9 -'C""'o;..;r;..;e....
DATUM Molzen-Corbin Survey

Redc. REMARKS
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SANDSTONE, slightly
weathered, very fractured
hard, whitish

note: changed carbide bit
'\. to diamond bit at 27'

(Santa Ro~a)

Intercalated SAFDSTONE AND
SHALE, sandstone is fresh,
thinly bedded, moderately
hard, moderately fractured,
whitish, shale is fresh,
thinly bedded, moderately
hard, moderately fractured,
reddish brown
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GROUND WATER
DEPTH HOUR
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DATE SERGENT, HAUSKINS & BECKWITH
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PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 1/3/7g

Page 1 of 4
LOG 0' TEST lORING NO. B 8

RIG TYPE cME_-_5_5 _

BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SURFACE ELEV.__-=3~4~0~8~.-='5~5~---------C:.<;o~r""e....
DATUM Moz1en-Corbin Survey

VISUAL CLASSIFICATIONRec. REMARKS
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SAND, fine, sub-rounded,
some silt, moist, nonp1astic
reddish brown

firm
CLAYEY SAND, fine, sub
rounded, moist, low plas
ticity, reddish brown
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o 0 0 I.--+--+---+---+----L-------l

o " \ I,o 0 H"r-f..-+----+----+---,-i---~
000 VIP,,' iii 21" hard

1---------1 0 :. IA .----;1__-l-;__------i!__.----;I__s.M.__ 24" (8' -10 ' )

~10 l--"""; :·0: t-4---I-'---+---+!__--L.i-------l
1\ i

---, 0 0 • J-11\r-.,H'--+----+-----t----+----1
0 0 • V 22"

=~-=-=_-_- :: : .-j'''',\-Inc'b,..-'----+----r----L-----I 24" (10 ' -12 ' )
·00; I

(Caliche)

SILTY SAND, predominantly
fine, sub-angular, moist,
weakly cemented, nonp1astic,
whitish to reddish white

CO,..aUl.TINO SOIL ANO I"OUNOATION II:NGINEEltS
..HDC-NIX • TUCSON. ALBUQUI:"OU" • El. .....50

SERGENT, HAUSKINS & BECKWITH

note: occasional traces of
gravel

(Gatuna)

SANDSTONE, moderately
weathered, very fractured,
thickly bedded, moderately
hard, whitish to reddish
brown

.
i!

I

II
1 i
! I

I 3.1'
,

1 4.5'1

I !:

i I, I,

.
i,

!, j, I1 3.3'
j 5.8'

DATE

none
DEF>TH HOUR

1----.::::.:.,'.:: i'\L. ," I orr
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----~.:..:::.:.. y 'x;; 7".... '/' -
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----::.:.:.:::.....:: I \" r--.'-----+-----!-----4---1

r.::".::·:: I \ ,
1---" .'~....: ...: ..... --\If-·---+----!---+----I
I---j ...•...• L.-,.~ --- .-__'---__1

(.::..:. j
I-----~::::::t'''vf~f--,--------------

•••• •••• . A
r---r.':',','fVf\:;·t-~---..,....----,-----L---1i.-.- .:••-..

25 r--....o...l~:-:-_:l_~ -------......------...L--------------J
GROUND WATER

http:1-----..::.'::�


PROJECT Waste Isolation Pilot plant
JOBNO.E781135 DATE J/3/79

Page 2 of 4
LOG 0' TEST lORING NO. B-8

RIG TYP E C.=.:ME=.--=5:...:5:....- _

BORING TYPE 6!z1' Hollow Stem Au~er & NX Diamooc
SUR FACE ELEv. 3~4wO~8L..o...1S-'S _'C....Q....r....e__

DATUM Mozlen Corbin Survey

VISUAL CLASSIFICATION
Rec .
Adv. REMARKS

-~
c: ...• •-':0
0_

u 0.-
~ i:u
·0 Ii
~Q.

.. •-.~.. o • -• 0-• Q.
_. 0

!' ,;IL ... .. O..ca ~ • M Q. .. U

.: u • a. • 0 c: •• •.c: :.c 0. 0. ...... 0 a.
a. ~ a. .. E E

.- ...
...'Ii

Ct l:! 0
00-• 0 0 ai~a

....
0 ~ "-J '" '" -- O-J

i

i

,--c,

1
~XI

25 =ii-fl----.----~----:---.,.---j
-4-.-9-Lt·/·::·::·:·.:·I-,lH-:=t---..----+----t-1i ---1 8. 8 '

1 l"\ ("Ii':::::: 10.0'
---::J:V~••••••••
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~==-=r·::·:.:·:·::·:.:: -=I-+---.~!---l-.--__j--__l........ ' ....
~-_ .._---'~ ..•.•.:••.•....

35 :.' •••••••••,......K-+---,-------.,.----l1.- .....'... rl
ie •••• ••••••".,,',"__ m~_ .. ... ~ .......... ".."

;.---+-,--+-'----1 6 .9'
8.6'

40
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,

--j -

,..... :

~KXI i

1----

\7
45 o 5' V

_2_.5..'_ .. '\ 1'llA;

'-
_.

y
/\ ~'lA

....
/ 1

-0-.0 V N2L-
7~Tt: IA- .

50
'--

GROUNO WATER
DEF>TH HOUR DATE

non

J

(San ta Rosa)

SILTSTONE, slightly
weathered, moderately to
very fractured, thickly
bedded, moderately hard to
soft, whitish to reddish
brown

(Dewey Lake)

SILTSTONE, fresh, moderately
fractured, moderately hard,
dark red

l

_1r5?: -S-ER-c~-N~U-~:-,~G-~O-~U-.~-D~-:-~-.~-'ONB-.~-~-N~-••_IT_H
~ ~HOE.NIX • TUCSON. Al.eUQUf.ItQUE. • EL ~ASO-,-



PROJECT Waste Isolation Pilot Plant
JOB NO. VB ]] 35 DATE , I') ,-,,.,

.

VISUAL CLASSI FICATIOH

(Dewey Lake)

Interbedded SILTSTONE AND
CLAYSTONE, reddish brown to
dark red.

Page 3 of 4

LOG 0' TEST lORING NO. B-8

RIG TYP E_------::C~ME::;....-..:::5..:::5-------------
BORING TYPE 6~" Hollow Stem Auger & NX Diamon'
SU RFAC EEL EV. _-:--....::3--=4....::0....::8....::...::::5::;.5---:--:-- C:::.;o:;.;r:;.;e=_
DATUM Mozlen-Corbin Survey

Rec. REMARKS
Adv.
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- :>.. u
C ~• •0 ....
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iStopped icoring at 5a~.~0_'__1
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I
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:
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GROUND WATER

DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CO""aUl.TI""G SOIL. ",",0 "-OUNOA.T10N KNQIH.I:"a
'-HOIINIX • TUCSON. AL..UQUlRQUr. • EL .."so



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 1/3/79

Page 4 of 4
LOG OF TEST lORING NO. B-8

VISUAL CLASSIFICATION

RIG TVPE c_ME_-_5_5 _

BORING TVP E 6~" Hollow Stem Auger & NX Diamonl
SU RFACE ELEV.__-=3~4:..::0:..::8~•.=.5.=.5 ....;C~o::...;r::...;e=-

DATUM Mozlen-Corbin Survey

Rec. REMARKS
Adv.

,. .
"; ac: _

• •
Q '"
~~.

Q.J

..•II.
c:

oJ:
~•Q
75

•
!

:

80

: !

I
I1---+

i
-----;---+----1

I

'----

85

-.~----'---+---+----..j

: i
j

100

----------+---1~ Stopped auger at 100.0'

GROUND WATER

DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL ANO FOUNDATION I!NGINIU:"S
PHOI:NIX • TUCSON. ALSUQUIU'OUI: • lEL ,....50



VISUAL CLASSI FICATION

SAND, fine, sub-rounded,
some silt, moist, nonp1as
tic, reddish brown

Page 1 of 2
LOG O' TEST lORING NO. B-9

RIG TY PE ---:::CME;..:;..--:5~5::.....,....,....._--------___:--
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SUR FACE EL EV.__-'3J,:.4::t..1!o.!O'--'......:4:r....7~...,....- C.;;..o.;..r_e_
DATUM Mo1zen-Corbin Survey

Rec.
REMARKS

Adv.

-~c ..... ~

'Co
0_

U 0.. -:; i
,;u
'0 •
~D.

....- ~.. u
c ~.. ..o Go... ..
~~

o..J

:3
:E

Go ...
l! 0

"..J

.':: ~-t- BLl 0-4' , very loose
o 0" to medium

----.~ 0: 0 ~'-- 1-1-2; i dense
~=~.__~ ::: .. ' ~I.-=--('::::3-)~!------3--'------1 i~:: (1' -2' 6")
____ 0 0 0

o 0 0 -.
o

-----, : 0 : ~\___++__J___T--~'---4----+;' _

_____1 ::: ~~11·----------+----';--=?-~~,---=s-=p---l; ~:: (3 , -5 ' )
o

o 0 1--r------;------4-------1
0

0
0 1\/ .5-7-i=-=. ~:;fA ~f~(i45'~:--~---->------4 i~;; (5' -6' 6")

---- 0 0 0 L- '---......__----L'--,------,---'-----1
________ 0 0 0 l ~ -- '--_--i-__-j

00 0 ! I !o 0 0 :..-:..- 4-- -_4--_---1

0
0

0

51---

'i..
u..
.~

-= A
Go 0'..

0 0:::

U

PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/19/78

16" hard
19"(8'8"-10' 3")

o 0
--.---~ 0 . ~ ". i.----fl---'-------l

10 ---- ~n~--~;.-t-
o o~~ i I
00 0" 1 , jo t"---- J

r---------' 0 0 0 Le....·----;'---i-----f-----+----j
1 0 0: i !

1-----.1 0 0 0--'-·'----4----,-.-----4------1
o 0 0~____'-'-__+- I __

o 0 0: ! : I C:M

, 0 .. 0 j ! \ • i
1-------, 0 .. 0 :..--:'-+-:---,---+---+----1

0
0

0

.. : ..~!~ j Ii'o 0. 0 _ '6.=2.3t=.49.-.-J---+----l
o 0 . " 15"

15 1-- " :: :~(72); \ l' 18"(14'-15'6")
o 0 . .-----.- 0: 0r--; 1

----- : 0 : .----,----+--4--'----.;.-.----1---- 0: 0-'--,-----------;'------''------1
o 0 'o
0 0 0

(Caliche)

SILTY SAND, predominantly
fine, sub-angular, some
gravel, moderate lime
cemented, moist, nonp1astic,
white to light tan

(Gatuna)

SANDSTONE, moderately
weathered, moderately frac
tured, thickly bedded, mod
erately hard, reddish brown

.". ....... '.. ~

.--g:\:rvW3
l_- ;.__,--_+1',1__110"

20·..:·:·::·[7\" 12" (19' -20')---•....:.•.•....~ - ;

f-------... :: : ......•....tA11>4.----__--'-,----+-- 9"
l==::::::::::i.~'~''~.:-::'f=:t;==::=::::;:=.::::::;===::::::~:,::;~==:i9" (20' - 20 ' 9" )

-~·::·:...:·..:I--"--~--tartecf·--coring: at 20!. 8'
---~::'::::.:'.:. '\1", .="-=-=S?+;..::::..=-=.,:-:=----
l------... " .... " .. I \ I . , ;

........... \ I" " i i

1--..-3 •5,.,....:...:..: ••::.:.. I ~ NV! 7.3 '
IS: 6'''-':' ..... H-t""'A"'ti----,i----4---+----1

-'---1'/:'::':: j\__ · 8.
6

'

---{::':{":'::'II -- \
:......•.•...... _.\ ,---,25 ~_~.....:.;....,;,L• ......l1- .r.... .....L. ....l

'--
GROUND WATER

OEF'TH HOUR

none
OATE SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL "'NO ,"OUNOATION lENQINlilEAS
I"HOllNDlI .. TUCSON" AL.UQUlEIltQUI: .. lEL PASO

http:�....:.�.�


PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/19/78

Page 2 of 2

LOG O' TEST lORING NO. B-9

RIG TYP E C::::;ME~--=5~5::....-------------
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SU RFACE ELEV.__~3_4"",,1_0_._4_7--:--:---------_c~o~r::.;e=-
DATUM Molzen-Corbin Survey

VISUAL CLASSIFICATIONRec. REMARKS
Adv.

c:
o

'00
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Stopped coring at 38.3'

SILTSTONE, slightly
weathered, moderately frac
tured, thinly bedded, mod
erately hard, reddish brown

SANDSTONE, slightly
weathered, moderately frac
tured, thickly bedded, mod
erately hard, reddish brown

note: occasional seam of
gravel

,
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- __~ -i-______!_-_ _+_--I
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GROUND WATER
DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTINQ SOIL ANO jrOUNCATION ENQINII".
~HOINIl( • TUCSON. ALIIUQUtUIQUI: • IL ,.....0



PROJECT Waste IsolatiOD Pilot Plant
JOB NO E78-1135 DATE 12/19/78

Page 1 of 2

LOG 0' TEST lORING NO. B-10

RIG TYP E ~CME~--,5~5::....- _
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SU RFAC EEL EV. __....:3:....4:..::l:.::3:....:...::::0..::::0:..- C~o;;.r:.e=_

DATUM Molzen-Corbin Survey

VISUAL CLASSI FICATIOHRec. REMARKS
Adv.

c
o
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0_

U 0
... .
"; a
c •• •° ...... wi
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to loose

oI---'j'o :~IBLl 0-6' j
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o 0' i

SILTY SAND, fine, sub
rounded, predominantly
quartz, moist, nonplastic,
brown to tan

note: thin lens of lime
cemented sand at 4~'-5~'

---4 • e.- L__:.._,l -------l'-..---
• i I... --:---,.......--...;..------~

.__~ ..,'._. . .---+,---+--1_=SP__1... '

I ••

loose SAND, fine, sub-rounded,
predominantly quartz, some
lime cementation, moist,
nonplastic, tan

SAND, fine, predominantly
quartz, some silt, small·
amount of clay, moist, low
plasticity to nonplastic,
orange-brown

(Caliche)

SILTY SAND, fine, moderately
to strongly lime cemented,
dry, nonplastic, light tan

small amount of
throughout color
at 14' from light
reddish tan

\
loose

note:
gravel

I change
.~l 12" tan to

l5!.;" (15' 111<:"-17' 3 ')

-- j !
1
I 1

o 0 0 i j
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----, ° 0 hard

0
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0
1---410 ° 0

----- 0 ° 0 !
o i\-I. _25-55-~.,. OOI5~1' I 12"

° • 0 I Y.. ~4' :1
15 1--- : • : './--I-''"\F...;...,.----i---+-:'---+----1 l7~" (14' -15 ' 5~")

----0·0

----'. • • 0 '-'-"r-% -----?5---T6-ie.e13>1;.,..'
1---__ 0 : 0 ~5-1 l , J 2

0 1.0

CONSULTING SOIL AND I"OUNDATION KNOINKlr'"
P,",DENDI • TUCSON. ALIUQUlrRQUlr • lrL 11I''''10

SERGENT, HAUSKINS & BECKWITH

(Gatuna)

SANDSTONE, moderately
weathered, intensely frac
tured, to very fractured,
thickly bedded, soft to
moderately hard, light red

DATE

none
DE F'TH HOUR
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f ---:.:··?·:.{:·S6rvv

I J 21 ~ 3"
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,.:.... Started coringl at 181.6
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PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DA"rE 12/19/78

VISUAL CLASSI FICA TION

Page 2 of 2

LOG 0' TEST lORING NO. B-JO

RIG TYP E C~ME~-_=5!.=5!....._ _
BORING TYPE 6~" Hollow Stem Auger & NX Diamont
SUR FACE ELEV.__...:::3~4i.:!:1:..=3:...:..~0~0 ....:C:.l.:o""r"",e,,,-
DATUM Mo1zen-Corbin Survey

Rec. REMARKS
Adv.

c- .~
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=>u

....- ~.. u
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\
SILTSTONE, very to moder
ately weathered, very to
intensely fractured, thinly
bedded, moderately hard,
light brown

SANDSTONE, moderately
weathered, slightly frac
tured, thickly bedded, mod
erately hard, red

: Stopped coring at 32.0'
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GROUND WAHR
OEF>TH HOUR

none
DATE



PROJECT Waste Isolation Pilot Plant
JOBNO E7R-JJ1'i DATE 17/1'>/78

Page 1 of 2
LOG O' TEST lORING NO. B-11

VISUAL CLASSIFICATION

RIG TV P E ---:=C~ME~-.=.5.=.5 _
BORING TYPE 6~" Hollow Stem Auger & NX Diamonl
SU RFACE ELEV. __....;:3::..:;4~1.::4"-=.-"'3:.::::0~---------'C""o....r~e=-
DATUM Molzen-Corbin Survey

Rec.
Adv. REMARKS

....- ~.. u
c •• •Q a.

... ".J>
Q...J

i 8
Q , :c
0' I a.~
P::: I !! 0Cl...J

c

of
a.•Q

..
•LL

SAND, fine, sub-rounded,
predominantly quartz, loose,

'\. moist, brown
')--":~~""":""----:':'_------1

SILTY SAND, fine, sub
rounded, predominantly
quartz, loose, moist, brown

I C"Tl1, j

,

...._~.-j " 0 I" 1\,/+::·-:--.:::...... ·,'·'-;'-;-'..:;:.'-·-------i--- 18"
f------;' :o:X ,L (4) , ' ro" 18"(1'-2'6")
----- o~o ~~.-._-----------~

000 I very loose
o 0
0 0 . 0

~ 0:I~ !: : I

oI---"'~• •i···r' ••

8"
8" ( 4 ' 6" - 5 ' 2")

hard

(Caliche)

SILTY SAND, predominantly
fine, some gravel, lime
cemented, hard, dry, tan

note: color change from
tan to pinkish tan at
approximately 10'

CONSULTING SOIL "'NO FOUNO"'TION I:NGINI:I:".
I"HOI:NIll: • TUCSON .... L.UQU""QUI: • CL P .... O

SERGENT, HAUSKINS & BECKWITH

(Gatuna)

SANDSTONE, moderately to
very weathered, very to
moderately fractured, thickl)
bedded, moderately hard to
hard, light red to red

~

-~
-f-

DATEHOUR

none
DEPTH

~~IV P2l_--..:.i---+'---l-!---1 i: j'
=--:·:·:~·:·::·:~·.:rl\1'-- • l I I 25" ( 12 ' 11" -15 ' )
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.:... :.. :.. ~tarted j:oringl at l8L5'
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r----~~::...::.::::::t-vXt------,---+----+---I
-----;·:":::·11 \

' •••••••••• II
251---..................------------I-------..L....----------.......I

GROUND WATER



PROJECT Waste Isolation Pjlot plant
JOB NO. E78-1135 DATE 12(15(78

Page 2 of 2
LOG 0' TEST lORING NO. B-ll

RIG TYPE C~ME:.:::..-...:5:..:5 _

BORING TYPE 6~" Hollow Stem Au~er & NX DjamouC
SU RFAC EEL EY. __-3J.:4:t..1L.04:Lo....3.J10.L..----------....C...o ...r""-p

DATUM Molzen-Corb;n Sl1r VejT
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REMARKS VISUAL CLASSIFICATION

Stopped coring at 30.0'
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---~-----_t_--_+_·-----I

·to

i i

·_--------~---'----I

- GROUND WATER
DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTINQ 50lL A-ND I'"OUNDATION INCiINI:I:"'S
PHO.NUI • TUCSON. ALBUQU!:RDUI: • fL. P""o



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/1/78

Page 1 of 2
LOG OF TEST lORING NO. B-1 2

VISUAL CLASSI FICATIOH

RIG TYPE CME 55
BORING TYPE 6;"" Hollow Stem Auger & NX DjarnOD(

SURFACE ELEV. 3~Lf2.J......1.:! core
DATUM Mol zen-corbin Survey

Rec.
Adv. REMARKS

,. .
~ ~

.. uc _

• •C Q.

~.:
C.J

ii
•~
.!:
.r:.
Q.•o

18"
18"(9'-10'6")

o :o:-r '-"1' ..
.--..----.-. 0 0 0 1----,----,-.--------l----I very loose

.~__--_--~_-- n~ ~~_~i_·~_-~_-f_~· -----. i~:: (1.t~2 ~:.~:e
o 0

o

1---1 ~ : ~ Q~--~---+---+:S-M---S-P-l 2244:: (3' -5 ' )
____._._.. 0 0 0 f!Jk~-,,\t --.'--.----..,------:---------:··-·-----1

0
0

05--- ::: "'ly--lrS---3"".~··-=--f-~-1-1~...;-:·=-~-------...-----------._-:._'---_--1 l~:: ~ . ""
___,0: 0if, ,:..L.U \.J -u U I

___1 0 0 0 , 1
o 0 0 _..,.----,,--------,-.-------t-----+!----

0 0 0 8" hard

-_-_-....--; ::: fVJP4,! : 24" (7' -9')
I 0 0 0 f/\ .... : , :

1 ·_-' 0 0 0 ~ --.---------'----'---

10 __.~ ::: ry~~~~-kf]--i-----i---- ..-
o 0 1/ \ i : ; SM

----, 0 0 : !

000 i0: 0:. !__i... . ..; ~----~

.. • : 0 : i :
o___'°0°

o 0

SAND, fine, sub-rounded,
some silt, moist, nonplastic
reddish brown

( Caliche)

SILTY SAND, fine, sub
rounded, strongly cemented,
calcareous, moist, nonplas
tic, white to tan

=-=-=f?{?~r--; . I
-.--c·::::.·:.·:.:. -=..,-1.!bli-25 11"

15--_~·.:::.::. __ .6v' (50): 18"(14'-15'6")

,----

(Gatuna)

SANDSTONE, fine very
weathered, nonp1astic,
reddish brown

j

--r----,--'
I__......:::.:::::·:t\ J---0.'..O=~b..aa.._l 15"

20 ·,·::::.{Y ~"7; (1£:1\ .

/::::.:. / \ i j HI' \..l':l -1.U b')

....•..•:...... I C' :. ,
------ •• ' ••• ','1 - tal.:te.dj--cor.l.ng-...a.t--20-~5--..:....... \/ ;,

1----.:.:.::: A NX: 1.0
---------:.:::'::::' 'I 2 • 8 '• •• ..!/ -or
----~·.·.·.··.·.·.·¥-+----------+----I

.' .' 'f-
___ ~::••::.::. _.. j 1

----:.:...:.:..:.:...:.:~ ,-------- ! -a 9'
--·---1·.····.··.····. NX.. ~_. 2 •2'

25 ---:(:{:~.::.' --.----------------:---- .

SANDSTONE, very weathered,
moderately fractured, thickly
bedded, moderately hard,
reddish brown

note: occasional white
banding throughout sandstone

GROUND WATER
DEPTH HOUR

none
DATE SERGENT. HAUSKINS & BECKWITH

CON8ULTIHG SOIL "NO l'"OUHOA.TIOH ENGINEE".
il"HOIlHllii • TUC50N • A.L.UQUf.FlQUIE • [L ~ ....o



Page 2 of 2

LOG 0' TEST lORING NO. B-l2

RIG TYP E ---=-cME:.::...._-5=..5=-- _

BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SUR FACE E LEV.__..=:3:.::4-=2~l..:.. ..!..7..!..7 ...:C;:.:o~r=.::e~

DATUM Molzen-Corbin Survey

PROJECT Waste Isolation Pilot Plant
JOBNO E78-1135 DATE 1?/1/7P.

;;
•~
.!:

REMARKS VISUAL CLASSIFICATION

25 '. :~7: ....-/ . i 1.0'o•.6_!~••:.:-:..' Y r-.Tyj , ;
1 ()' ......:.:.:.:'1-/A\··jL'L~---...,..i---'----,.;--~ 1.0'

-±-.-5-'- / .. 1. 8 ' CLAYSTONE, slightly
weathered, moderately frac
tured, thinly bedded, mod
erately hard, reddish brown

SANDSTONE, slightly
weathered, moderately frac
tured, thinly bedded, mod
erately hard, reddish brown

1---- .

Intercalated SANDSTONE AND
CLAYSTONE, sandstone is
fresh, moderately fractured,
thinly bedded, moderately
hard, reddish brown to white.
claystone is fresh, moder
ately fractured, thinly
bedded, moderately hard,
reddish brown

Stopped coring at 41.5'

tured, thinly bedded, mod
erately hard, reddish brown

SANDSTONE, slightly
weathered, moderately frac
tured, thickly bedded, mod
erately hard, white to red
dish brown

CLAYSTONE, slightly
weathered, moderately frac•

;
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--......:::.::::: ~X"! 2 •9 '

40 ~--=HY~II-Cc~-- 3.7'
.:.•.........:.

=..:-- (..{.?~~ -bl-.-i---4----------~ ..--..-1••••• 1 11--

35 .__.-:,:::::·:::.t NX 3•0 '
-- (·.::::·:·:·.:··:-Il 5 .0 '--- .-._.:...":': -r\~;-_":--'_':'_----I
=====~/\·::·:r --11--+

1
---:...-----!~-----:..._--I

f---.....: ...::. -.f----------'---~--~
__-J'.:":::'::: ;:::::-_j__:. i--~---i----i•.•..............

451---
-.-
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:

---·--·----~---T__--I. .-------_.
,..--------1---1__-; _
- ..-----·----t----c........--l

.-...._-_. _·_..·.._·_---_·_------"~--I
_.__.~_._----'----+------

- CROWolD WATER

DEPTH HOUR

none
DATE SERGENT. HAUSKINS & BECKWITH

CONSULTINO SOIL AND ,.OUNOATION I.NGI"!..".
PHOl[NIX • TUCSON. AL8UQUr.IIIQUr. • ilL P...80



Page 1 of 2
LOG O' TEST lORING NO. B-1 3

some gravel present

VISUAL CLASSIFICATION

note:

SILTY SAND, fine, sub
rounded, predominantly
quartz, moist, low plastic
ity, brown

( Caliche)

SILTY SAND, fine, lime
cemented, dry, nonplastic,
tan

SAND, fine, sub-rounded,
predominantly quartz, some
silt, loose, moist, nonplas
tic, brown

hard

very loose

RIG TYPE ~C~ME~-.=.5.=.5 _
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SU RFAC EEL EV.__-=3~4~0.::!.3..:...9:!..;1~~---:~ ...;C::.:o;:.:r:.;;e=-
DATUM Molzen-Corbin Survey

Rec. REMARKS
Adv.
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l: ~• •C l>.
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~..,

C.J

c-BLl--!b...Z-'1-1-----'---...,----4
i

,....-,--. i i

X---l....,.b--3- ; :--- 16"
SL_(.4)._J ~'_2--~&M-SP- 18" (1' -2 r 6")

!--- --~----------~--_4
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PROJECT Waste Isolation Pilot Plant
JOB NO. E78 1135 DATE 12/12 & 13/78

----------'----+---1

....."........ •.•• I
•__._................... ~__ .: u ·~__,"'--__~ _

• e. e e. e-----::: ::.:.::.. - ~.

(Gatuna)

SANDSTONE, moderately
weathered, slightly frac
tured, thinly bedded, mod
erately hard, light red
(Gatuna)

SANDSTONE, extremely weath
ered, very fractured, thinly
bedded, moderately hard to
soft, light red

(Gatuna)

SANDSTONE, extremely to very
weathered, very fractured,
thickly bedded, moderately
hard to soft, light red

\
,

-:lX1: _S_ER-c~-N~U-~:-,~G-~-~LU-.~-:-.~~-~-.~-'ON-~~-~-N~-••_IT_H
,,"HOlE,..'•• TUCSON. iIlLIIIUDUlElIIIQUI: e EL ~A50-,-

DATE

none

CROUND WATER
DEPTH HOUR

=-~~t~/~{=~.....;__,--·__--,I Ii--_.---1

----:-:::::::::. - --'''-1---'--.-"-""
f-. i. .' .' I--.t-'---,..------;---i-----Io :::.:.-:.:

15 - 5 0 r:·.:.:.:·:·: '---,--...;....,---,..---+----1 2 .6'

- .. --.~}::~:~}: ~x;. 1 5 .0'

----,.::.::::. T\ --'-'-~-i----
~~i}.11til ~c~~ ,._._.=~._-=--=~--~,=====:=====:!:====~

.,:.:::.:::::.:. -,--;--------L-·--;..---+----I
20 . -.• -••._--_..: .

2 l' .:..:. 4.7'" . ~-'::"'::".:::' r~~~X=-i·_------i.----rI----1

-5-.0··.· ...:.:.::. 5.0'



PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 12/12 f. 13/78

RIG TYP E ---=:::C;.:ME=---.::.5.::.5 _

B0 RING TY P E__...l6l.,;;k:~,'_'....LH.u.Q.L..1L..luQ..L1WIL-..oS;L.tue=.lm.u......A""'u,1g"'eo:.,T.L..-s;<.&_N"""""X......uD i ~amQ.un l

SU R F AC EEL Ev. 3~4.tJ.O.L..3.J-:9:L.JL..- Cor e
DATUM Mo1zen-CQrbin Survey

;, ~•-.~... o ~ -• 0-

• Q, _. " ,..
:ill.. ,.. .. C..c:-; l- • M Q, .. u

.!: u Q, • 0 c ;.! • •
-= :E Q.

..... ~ 0 Q,
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c ,...~cO
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'0 •
:::EeL.

REMARKS

Page 2 of 2
LOG 0' TEST lORING NO. B-13

VISUAL CLASSI FICATION

25

301--__

'!J
._-

! : ,
:

._-

,

Stopped coring at 28.3'

Converted to observation
well 12/16/78
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; 1
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- GROUND WATER
DEF'TH HOUR DATE

none



PROJECT Waste Isolation Pilot Plant
JOBNO 1<:78-113'1 DATE 17/11/7Ai

LOG 0' TEST lORING NO. B-14

VISUAL CLASSI FICATIOM

RIG TYPE_---=C:;.:ME::--5::.5=--------------
B0 RING T YPE__....I6J..:.k2../_'-.JHll:o!.Ll.1.1.1.l.!o.lillw~Su.toliei.llmIL._ol:A:l.Jl .....l~loJe...r.lo--.I.ll&...l.:IN..:lX.........Duj..al.l.lID...Q~n (
SURF ACE EL EV. 3.J.!4:uOJ.J6u........J.5..L7 ..I.C..l.ou;r..e;;...

DATUM Mo1zen-Corbin Survey

Rec.
Adv. REMARKS

~i
c: ....-
~Q
0_

U 0.~

~ ;
;u
";.
::::Eo.

....-~
" u
c: _

• •Q Q,

~.:
Q..J

..
•u. -;
.!: u

'£ A :<:
Q, 0-

Q,~

• !! 0
Q IX: Cl..J

SAND, fine, predominantly
quartz, some silt, moist,
loose, nonp1astic, brown

loose

i

~ F"~'~~ • .;II ~

. 0
0

0 !
--'''' : 0 : i-- i

1-..----. 0 _+_ j

, 0 0 0 ~: 1-2-2: i
: 0

0
: •... '--.--4=-"'+-1.---+j'---+;S=-M---S-p--I18"

I--.~::,-::::::,:; ~o:-- :"'. C) I . I 18"(1'-2'6")
o 0 0 i

1 0: 0f \ !

o

Stopped coring at 24.5'

CLAYSTONE, extremely weath
ered, intensely to very
fractured, moderately hard

(Gatuna)

SANDSTONE, moderately weath
ered, very fractured,
thickly bedded, moderately
hard, light red

(Ga tuna)

SANDSTONE, very weathered,
intensely to very fractured,
thickly bedded, moderately
hard, reddish tan

17"
". II / , " ''''" 1 I , ,..""

I 0
0

0 I J i i
~----11 0 0 0 firm SILTY SAND, fine, predomi-

oiL i I I SM
-----, 0 0 0 a--qa-.:::rOOl5t stt-7"'---+-i---='-=--- .. nan t1y quartz, mois t, low

51=====·::-J"'oto;j4o-Jll"~L1. I , I ......-2 .~ plasticity, brownI----e 00 ._~--, i: 'j' I ll~I(4'61-5'5~") l-....:....----...:....----------j
1--_--1' 0 0 : 'i (Caliche)
1--_---" 0 0 0 J I i SM

1 0 0 0 ! J '1 I hard SILTY SAND AND GRAVEL, well
1-_---; ~ :I~ '-'~tarteC1 co rJ..ngj at I.~ graded, lime cemented, dry,

o 0 V i I nonp1astic, tan
() '0 0 0 I I 0.9'

o 7V'lXi I ; I
--~--6-'.. : 0: ~, I'" ;._- 1.6'

-0-- ::: Yf.-~;; Stonned coring at; 9.8' 0.7'
o 1.0'10 0 _

X . 12"
S3-L.-{2.14- ' ---------L__._ 12" ( 9 ' 8" -10 ' 8")

~~l:_-_1_-=i -_._'--~--_--e~::: (10' 8"-12 ' 8")

~ \ i 1

CONSULTINQ SOIL ANO P'OUNO_TION I.NQINI:..".
f1HOl[NIX • TUCSON. AL..UQlUr."lQUI: • !:L ""'50

SERGENT, HAUSKINS & BECKWITH

.

25 r---"':"":'":---:-----..,;,--------~-----........J---------------J
__...;;,G,;.;"ROUN 0 WU=-E:..:..R__.....

IOEm I HOU' I_OATE-



SERGENT, HAUSKINS & BECKWITH

VISUAL CLASSIFICATION

SILTY SAND, fine, occasional
traces of clay, nonplastic,
reddish brown

SAND, fine, some silt, non
plastic, reddish brown to
brown

(Caliche)

SILTY SAND, fine, highly
cemented, nonplastic, light
brown

hard

loose to.
medium
dense

Page 1 of 3

LOG OF TEST lORING NO.-=1:.::..5_

RIG T YP E ---'C....ME........-_S....S"-- _

BOR ING TY PE__....;6~!,:-"2_"_H~o-=lo=l~o:..::w:........::S:...;t=.:e::..:m~A~u=g.:::e..::.r___:::&:........:.N~X~D::.:l:.;"a:::m::.o=..:n
SU RFAC EEL Ev. __~3.<.:4:L>0"'-'8"--'-'.6!L4::!.- ..:::C..:::o~r=_e

DATUM Matzen-Corbin Survey

l~"

hard
2"
2" (10' -10' 2")

15"
18"(14'-lS'6")

l5~"

18"(1'-2'6")

Rec.
Adv. REMARKS

SM-'

SM

DATE

3-4-3
J7)

2
1"

rejected SM-S (3' -5' 6")

7-:-8-8 18"
3 (16) 4

18"(5'6"-7')

t81' ." 80;"(lOO;"5~")
. '57 . _. 8' ' ~ ll~"

ll~" (19'-19'11~")

HOUR

none
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OJ I- 'iii ""M 0. c: ~,!! .! ~
0. , 0 " ".t:. 0. 0.
.. .c ~ 0 0.

0. E E
3:--0

>.;.. '" 0 0 -
~ 0 .. .. -'l;f'i ~.c

c:l.J Ul Ul

Ill __
O.J

'0 0o
o 0

0
0

0

~~~ ~1
000

o
o 0 0
o 0

oo 0
o 0 0

0 0 0

0
0

0
oo 0

o 0 0
o

DEF'TH

o 0

0
0
o 0

.. ·····1 0 0
000

0
0

0

:: :
0

0
0

o 0 0 ."._--.. .,,_ ,. _'~".,._ .

0 0 0
0

0
0

0
0

0

0
0

0

0
0

0
0

0
0oo 0

0
0

0

0
0

0
o 0 0

o
,,0 0

0
0

0
o 0 0

o
o 0 0
o 0

o
o 0
o 0 0

o 0 0

o 0 0
o.

o •
o o.

o
• 00: 0 .. (100/41')

25r~---:o~°::7.~~8~::---.....:;n~o~r~e;.lc~o~v!!.!e::1;.L--~;...l,.i:.!:.4L'..!:6L'..:'-~2;';.:4L'1b:0~".LJL_~ ____'
GROUND WATER 1

_ll%J1# B ~--CO-N.-U-LT-'N-G-SO-'L-.-N-O-'O-UN-O-AT-'O-N-.-NG-'N-.-••-.-
- t -- pJ04oe"'I)C • TUCSON' ALBUQUERQUE' EL PA.SO
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PROJECT Waste Isolation Pilot Plant
JOB NO" E78-Jl35 DATE 11(]6 to 11/]7/78



VISUAL CLASSIFICATION

(Gatuna)

SANDSTONE, slightly weath
ered, slightly fractured,
hard; reddish brown

Page 2 of 3
LOG OF TEST lORING NO. B-15

RIG T Y P E ---...::C~ME.=;::--...:5;;.:5:.....--------------
BORING TYPE 6~" Hollow Stem Auger & NX Diamon
SUR FACE ELEV. _-::-:--::3_4....;.0_8_.-:6:-4---:--:---=: c.;..o_r_e_
DATUM Mo1zen-Corbin Survey

2.3'
2 .3'

4.0'
5.0'

0"(26'-26')

0"
0"(29'-29')

0"

~ REMARKS

.- 1~"

1~" (39' -39 ' 1~")

SM

c:
:= 0
o ';i

Ul '"
'C .~
Q)~

~ ~
c: '":>u

coringaLfi.1S'

DATE

x

HOUR

none
DEPTH

45

35

40

30

... , })~):.~.
2
1. 93' '::::.:::::

.' .' .. :.:::..:::.:::':

{W?
1 6' ::::{::.:.~:
5 . 0' .::::::::::.

·~(1~
,' .
::.'.::.'.::':',,:

50r--~==~;:-:-------.....L-------I-~----------.J
GROUND WATER I-txt _SE_R_G_E_NT_,_H_AU_S_K_IN_S_&_B_E_C_KW_IT_H

I # B I CO"SYLTO ..C SO'L '''0 'OY"O.TOO" '''C'''''.'- t- PHOENIX • TUCSON • ALBUOUEfliQUE • EL PASO

.... "... ... " E i.. .. g.;: E
" 0. -: (Q >

LL. > .. oJ:
... ::i

<; I- .. M 0.
'Vi u

c: c: ..
.!:! " " 0. • 0 " "J: 0 J: Q. Q. .. .a .. o 0.

0- g 0. E E
~-"tl

>,.;
'" Cl 0° -" .. 0 '" '" -""'-; .. .a

0 \:J...J fJI Ul

al __
O.J

25 0: 0
o 0 (l00/0")
0

0
0

PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 11/16 to 11/17/78



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 11/16 to 11/17/78

Page 3 of 3
LOG OF TEST lORING NO. B-15

VISUAL CLASSIFICATION

RIG TY PE CI...MEl:.Ll:I..::..L5..1..5 _

BORING TYPE 6!;;" Hollow Stem Auger & NX Diamon(
SU RF AC EEL EV. __~3ol:4:tJQ",8!o1...L,;"6!.L4::L- ..l.C:.loo~r..::..e

DATUM r~lzeD-CorbiD Survey

Redc. REMARKS
A v.

c:
:= 0
o '';:
Ul <'II

"0 .~
Q,):t:
f ::
c: <11

:lU

w>.
W :J
'iii (Jc: _

" "Cl Q.

>.,;
-.0
Cl.J

note: Sandstone layer ap
proximately l' thick at 50' 8'

....-.:......,~.,.:- 1-+"""'...--------------+4. 7, -I__h_a_r_d...;,:..-.f_r_e_s_h....:..,_t_a_n_t_o_w_h_l_"t_e_--I...: :..
.:.: :. 4.7' (Santa Rosa)•.••....•.••...•..
/.::/::.: SANDSTONE, fresh, moderately
,:::::.:: fractured, hard, fine, red-•..: .
.:.:.:.:).::.::.. dish brown

55[~2~.~6~']II~[~~~~~~~~~~~I~3~.:2' ~~~~~J~S~HAL~~E~,~f~r~e~s~h~,:m:Od:e:r:a:t~e~l:y:J3.2' 3.2' fractured, moderately hard,
reddish brown

50

w

""u.
c:
~

~

"Cl

Stopped coring at 56.8'

60

.. 1

GROUND WATER
DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS

PHOENIX' TUCSON· "L8uQUEfIIOUE • EL PASO



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/14/78

Page 1 of 2
LOG OF TEST lORING NO. B-16

RIG TYP E ----'C....ME""'--_5....5L.- _

BORING TYP E 6!:!" Hollow Stem Auger & NX Diamon·
su RF AC EEL Ev. __--=3!.::4[.,!1"""1......c.=2,:1'-- C::::;o:::..r:;.;e:::..
DATUM Molzen-Corbin Survey

VISUAL CLASSIFICATION

SAND, fine, some silt, moist
sub~rounded, nonplastic,
reddish brown to brown

loose

16"
18"(1'-2'6")

Rec. REMARKS

o
(I)

-c
.!!-

SM-SP
22~"

24"(3'-5')

i
>.
... :::l
"in U
c: ~

" "o a.
>,;
~.c

O..J

2-3-4
(7)

m
IJ

~
c-
Ol '"~ 0
L?..J

0 0 0
o 0

0.

~~; ~1
0

0
0 ~

~n~o 0 0 . 1
o 0

o
C 0

o
: 0 ~

oo 00: 0
o 0
o 0

5

o

10

very firm

10"
10" (8' -8' 10")

16"
18" (9' 6"-11')

(Caliche)

SILTY SAND, poorly graded,
sub-angular, strongly cal
careously cemented, some
gravel, dry, nonplastic,
whitish to reddish brown

o

CONSUl.. TINe> SOIL AND FOUNDATION ENGINEERS

ItHOENI)( • TUCSON· ALBuQUERQUE' EL PASO

SERGENT, HAUSKINS & BECKWITH

(Gatuna)

SANDSTONE, very weathered,
moderately fractured, thick
ly bedded, moderately hard,
reddish brown

4.2'
4.3'

18" (14' 6"-16')

12"
14"(16'-17'2")

10"
24"(17'2"-19'2")

coring at 19.2'

DATE

none

o 0
o 0 0
0. 0 0-

0
0

0
0.

DEF'TH HOUR

---fxt
4 0' .:::::.:.

. 4' '} , ;:::.:..::::
... .J.- .' .' •..: .

....... .

-FU8
. ' .

25r-_....:::~::~·:~··:~~:·:~~~:::-:::-;:~-------L------...l....--_:___--------...J
GROUND WATER I

_i~~
I uBI
-t-

20

38":24-29
l51----=..,.."~,,,f\/t'::;~~~~....;;;.;;....-------+_i-8!..!."-------+_---------------~_~V{ (53)

I .' .'

~J.~)-



PROJEcrWaste Isolation Pilot Plant
JOB NO. E78-ll35 DATE 12/14/78

RIG TYP E ~C~ME~--=-5-=-5 :--_
BORING TYPE 6~" Hollow Stem Auger & NX Diamoni
SU RF AC EEL E v. __--:3~4:.:..:l:::.:l:::....:..:.2=.:1=----,--- ..::C:,::o..:r=-e
DATUM Molzen-Corbin Survey

.,
"Ll-

e:
.c:
C-
Ol

o

OJ
.2 ~

-a. c.
eo '" E~ 0 eo
<:l ...J en

~

" "
~ " E i"
o ~

E0'"c. ... : eo ,.
::i,. ~

f-
~o..c: '.. "OlM C. e: ~

" c. ·0 Ql Ql

C. .. .c ~ 0 c.i: - 'C
E 0 0 -

,. ..
co -¢m ~.c

en lD~ ... O...J

e:
:= 0o 0;;
en eo
"C .~
Q):!:
:E :
e: eo:Ju

Rec.
Adv. REMARKS

Page 2 of 2
LOG OF TEST lORING NO. B-16

VISUAL CLASSIFICATION

30

35

1.5'
7.1'

x 4.9'
7.T

Stopped coring at 31.0'

Converted to observation
well 12/15/78

GROUND WATER
DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTIJI\Ia SOIL AND f'OU"'lOAT10N ENGUlljEEAS
P~OENI)( • TUCSON' AL8UCuEFllcue • EL PASO



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/13/78

Page 1 of 2
LOG OF TEST lORING NO. B-17

VISUAL CLASSIFICATION

RIG T Y P E ---=C-:-:ME:::--.=.5.=.5 :---
BORING TYPE 6~" Hollow Stem Auger & NX Dianon,
SU RF ACE E LEV. __-=3:...,:4-=1:..::3:..,:..=2-=6 C..;;.o;;;.r;;;.e..;;..
DATUM Molzen-Corbin Survey
ec.

Adv. REMARKS

in
.~
J:
Co.. '"~ 0
(:I..)

~

'"'"\L
c:
J:

0-
'"o

note: occasional thin layer
of siltstone

SILTY SAND, fine, sub
rounded, moist, nonplastic,
reddish brown

(Gatuna)

SANDSTONE, very weathered,
moderately fractured, thick
ly bedded, moderately hard,
reddish brown

(Caliche)

SILTY SAND, predominantly
fine, sub-angular, strongly
calcareously cemented, trace
of gravel, moist, nonplastic
whitish to reddish brown

loose

"

firm to
hard

2.1'
2.5 '

16"
24"(8'-10')

18"

4" (10' 6"-10 I lO")

8.5'
10.0'

18"
18"(1'-2'6")

SM

SM

0-4'

(100{4")"-' .

1-3-6
(9)

4-3-13
(16)

2

x

1

BLIo • 0

°o 0o

H~~l
0°0~
o~ 0

0
0

•

0
0

0
o 0 0
00 0
o 0 0

o ~ 0 2
o 0

0
0

0

0
0

0

0 0 0

o : 0
o 0

0°0
o 0

o 0
o 0

oo 0
o 0 0
0

0
0

0
0

0
0

0
0

0-",............
:}':':':':'::'..

1 4 ' "':':'.::.e- --. • •••••

2.5 '. :r:}'~'\

t~t{·..' ...','.:.,'.:. "
I • • ' •••·..'. ,,'.

~\()
4 -2- ,~:.:::':':.. - .' .'

10 0';::':::'·
. . -.:', .

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

5

10

15

20

25

1.3'
-2--;5'

2.5 '
2.5'

GROUND WATER
DEPTH HOUR

none
DATE

I

-:lXl: -~-~-:-~L-~~-N~-~-:-~-.~-~_~o-I~-N~-.&-TlO-~-~-~-:-~-~T-.H
-, - PHOENIX. TUCSON· ALBUQUERQUE' 'EL PASO



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1l35 DATE 12/13/78

RIG TYP E ----"C"-"ME.=..-...:5::.:5"-- _
B0 RING T YP E 6=-~-='..,.-'..,.-H=o_=l=l~o....:;w~S:....:t:..:e:..:m::.....:A=u-=g=e-=r--=&--=N:.::.X~D:....:i:....:arn:.::.-,.o,;,..rr
SU RFAC EEL Ev. __--'3:....4:...:1:..:3:....:.c.=Z:..,:6:....- ......;:;C.;;,o.=.re.=..
DATUM Mo1zen-Corbin Survey

VISUAL CLASSIFICATION

Page 2 of 2

LOG OF TEST lORING NO. B-17

Rec. REMARKS

.:::
> .
... :::lOw (J

c: ~
a> a>
Cl a.
>.;
~.c

Cl...J

Stopped coring at 25.8'

30

35 '

I
I

I
I

GROUND WATER
DEF>TH HOUR

none
DATE SERGENT. HAUSKINS & BECKWITH

CONSUl TING SOl!.. ANO FOUNDATION ENGINEERS

~I-IOENI,l( • TUCSON' ALBUOUEf'aUE • EL PASO



Page 1 of 2
LOG OF TEST BORING NO. B-18

VISUAL CLASSI FICA TION

SAND, predominantly quartz,
some silt, loose, moist,
nonp1astic, brown

very loose

RIG TY P E cMEu.;,.::-:..o5t..5L- _

B0 RING TY PE__...;6!s'_'_H~o11:.:::o'_"w.........S'-'t""'e""m"'__'A....u>::.og.>::e-"r----"'&'____'"N"...X........D<.::1::.:·a::m::;o::.,:n
~ .g SU RF AC EEL Ev. __....-L3.:::1:4....1""'9 _32~ _'C...,o"'_r...e....
~.~ DATUM Mol zen-Corbjn Sllryey

~ ~ Rec .
c '" REMARKS
;:)u Adv.

I 18"
SM-SF 18"(1'-2'6")

o

~

""""c
.<:
a.
"o

PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 12/14/78

5
moderatel\

17" firm
SM. 18"(4'6"-6')

SILTY SAND, fine, predomi
nantly quartz, loose, moist,
low plasticity, brown

(8'7"-9'6")

10

SM

4"
4" (9 '6"-9' 10")
1"
4" (10' 8"-11')

CONSULTING SOIL AND FOUNDATION ENGINEERS

PHOENIX' TUCSON. ALBUQUERQUE' EL PASO

SERGENT, HAUSKINS & BECKWITH

...

'1 ;: ~ :
I

_....

." 12"
..... 18" (12' 6"-14')

..-

"-'+
", ..

24"(14'-16') (Gatuna)
·1

I SANDSTONE, moderately weath-
'1 ered, moderately to very

.. 17" fractured, thickly bedded,
. 24"(16'-18') moderately hard to hard,

....... light red
.- 23"

24"(18'-20')

..... " ....

DATEHOUR

none

~Y~2 _.
I/V- .
!--, ....

IX;,:~---- -: ..
!--

XN
-

DEf>TH

~:'::':::"::'::'. ~ S.ta.1:te.d. codng.. at.2..0_J.
. ' ..... '.' \
O 9

,·· ::'.'::':::'.
• ::.':":': 1\,T'

3 1 , :. ..•... ....x... ,.:, .... f \

·l~i}trt ----~
25r====~~~~:=============±:==========±=================:=:lGROUND WATER ~

-tXJ! # B I
-1-

15

20

-



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/14/78

RIG TYP E ----:C~ME~-_=5::.:5::...._ _
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SU R FA C EEL E Y. __....:3::.;4.:.;1::.;9::....:..;.3::.;2=-- -"C-"o-"r-=-e
DATUM Molzen-Corbin Survey

VISUAL CLASSI FICA nON

Page 2 of 2
LOG OF TEST lORING NO. B-18

Rec. REMARKS

i
>- .
.. ::J
';ji (J

c: ~

" "Q a.
>-,,;
~.a

Q.J

..
~...
.::
J::.

Q.

"Q
25 -.....-;... ~.

8.9'
9.7'

x 9.7'
9.7'

(Gatuna)

SANDSTONE, moderately to
slightly weathered, slightly
fractured, thickly bedded,
hard, red

30

35 Stopped coring at 33.3'

Converted to observation
well 12/15/78

40

GROUND WATER
DEPTH HOUR

none
DATE

I

_:~: -Sc-~-:G-UL-~~-N~-~-:-~-~_~_~o_I~-N~-.&-TOO-~-~-~-:W-"_I:_H
--t - f'HOIfNIJ; • TUCSON· AL8UaUEIIQUE • EL PASO



PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 11/30/78

Page 1 of 2
LOG OF TEST lORING NO. B-19

VISUAL CLASSIFICATION

SAND, fine, sub-rounded,
some silt, moisture, non
plastic, reddish brown

Rec. REMARKS
A~"

I
RIG T Y P E -"'C}"'lE"'-----.=.5.=.5 _

, B0 RING T YPE__---"6-'~'-"---..:H:.:o:.:l=.;1=ow.:.:...._=S'_'t:.:e:.:m::....:A=u...g_=e:.::r:........:&::.....:N;.:.;X:.:.....::D..::i..::a;....w_o_n
SU RF AC EEL Ev. __--=3'-=3'-"9'-"9'-'....:::8'-'4'-- C"..o.;;;.r.;;;.e~

DATUM Molzen-Corbin Survey

<:
oo .;;

CIl '"
"0 .~
Q,I~

~ :;1
<: '"::>u

very lOOSE

15"
18" (1 '-2' 6")SM-SF

7

i
> .
... ""U; u
<: ~

" "Q Q.

>.,;
~.c

Q..J

1-1-2
(3)~1

•......

-;0
.:!
~
Q.

'" CI~ 0
C)..J

.. (Sf'" (1

"" "00 0

o " "
0

0
"

o " 0
0

0
0

00 0

o ~ 0

o "

o

...
""u.

.=
-5
Q.

"Q

SILTY SAND, fine, sub
rounded, moist, nonplastic,
brown to tan

18"(4'-5'6")

loose

SM

t::-::~~~';:;"----------+-j'~..,".!...'-------+.-----------~------...,

0
0 0

o ~ 0

~S2
2-3-30ln 0

" 0
1 ° (6)5 0 0

0
0 0

0
'---

" 0
0

0 ""0 0

0
0

"
o " "0
0 0

0
0 0

" " 0

no recovery

10

15

l

i--S4
(lOa-Oil)

_.... '"

~ SM

10" hard
11" (9' -9' 11")

(14'-14')

(Caliche)

SILTY SAND, predominantly
fine, sub-angular, weakly
cemented, some clay and
gravel, low plasticity, tan
to white

Sandstone, fine, nonplastic,
reddish brown

(Gatuna)
14"
17"(19'-20'5")

DATEHOUR

none
DE F>TH

-.•·1{if~:~8-61-(~O~5-~) •••--.-~
'" ,.... .. :.:::'.:'.:.:~ .•.. . .

~;;;.";"..:....,;;.;.~..:,.;.~~~~~~..;,;;;,;,;,;""",;,;,;;,,,;;;;;,;;,::=-=~::::.:+- - --- --------1---------- - - -- --------

)/

Started coring" at" 21.2' hSANDSTONE, very weat ered,
moderately fractured, thick

1. 7'NX I ly bedded, moderately hard
2.6'\ to hard, reddish brown to

_ whitish

25r-----'-""~~y"7.;_:_::~~-·---~~·~·~~·---·.._·-····-..-··.l..---_---l-----:- -----l
GROUND WATER _1_

-~kk1: -s-c~-~.-~-L~-~-~-~~-'~-~-N~-K_F~-~N-~-A~-'O-~-~-~-:-~_,I:_.H_
-t - PHOENIX' TUCSON' ALBUaU!RQUE • EL "'ASO

20

-



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 11/30/78

l'JX

\

Page 2 of 2
LOG OF TEST BORING NO. B-19

VISUAL CLASSIFICATION

4,3'
5,0'

2.8'
2.8'

2.2'
2.2'

Rec. REMARKS
Adv.

I
RIG TY PE ----'C~ME-7.----=5:....:5=-----------------
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc

I
5U RFA CEEL E v._-::-:---:3:..:3:..::9-=.9....:.....:::8~4----:--:----= C.::.o:..r:..e=-
DATUM Molzen-Corbin Survey

Ei
: >-c: ~

00u_
" 0
~ E
~ ".!:!! 0o ~

:2~
...

.:::
>-.
~ :l

'" 0c: ~

" "o 0.
>-,;
~.Q

O..J

"
:;;

~ " E

"
o ~

E0-
0. -: <Il
>- ~OJ:

'" r- "C'l 0.u
~ "

0. '0

A :c 0. 0. '" .Q ~
0. E E

~-'O

g <Il Cl 0 0 -
~ 0 <Il <Il -qoc;
Cl..J IJl IJl

aJ __

~:~: YCX·x
/: '::',::: '--

1.1' ~~:{}):X".
2' 2' ;:::'::: .~X

. ?<>-
}:X:,::,:{ \I

....

25

30

i...
c:
J:

Q.
"o

.35

1. 3 r:.:~':':·:':'): "X
5 0' ,';:.'::: l~.

..XH \
: :.•.: :..:.,~- -.-

4.7'
5.0'

SANDSTONE, slightly weath
ered, thickly bedded, mod
erately hard to hard, red
dish brown to white
note: occasional thin layen
,..,f ,:d 1 !"Qtone

40
.- I

I

Stopped coring at 38.8'

....

...... ...

45

- GROUND WATER
DE~TH HOUR

none
DATE SERGENT, HAUSKINS &. BECKWITH

CONSULTING SOIL ANO FOUNDATION ENGINEERS
PHOENIX. TUCSON' ALBUQUERQUE' EL PASO

http:��:��:.::.:��


PROJECT Waste Isolation Pilot plant
JOB NO. E 78-1135 DATE 12/12/78

LOG OF TEST lORING NO. B-20

BL1 0-3'

VISUAL CLASSI FI CArlON

SAND, fine, sub-rounded,
some silt, moisture, non
plastic, reddish brown to
brown

RIG TYP E ""'CME"""".::-.....S.....S'---- _

BORING TYPE 6!s" Hollow Stem Auger & NX Diamonc
SU RF AC EEL EV. __~3.J.:4::t.lOoL3.I....L.'5oL3.L.... ..l:<C~0:..!:r~e

DATUM Mol zen-Corbin Survey

very loos

24"
24" (3'-5 ')

Rec, REMARKS

18"
18"(1'-2'6")

SM-S

~
>.
... :0
.; u
C ~

" "Cl a.
>,;
~.c

Cl...J

2-2-2
( 4)

'".::
.c
a.
'" '"~ 0
(:J...J

0' 0'''
0

0
0

0
0

0

o~ 0 ~o 0

o 0 o· 1
o ~ 0
o 0

oo 0

ooo~o 0 0

o 0 0 1
0 0

<)

o 0 0
o

o 0 0

o 0

o

5

'5
a.
"Cl

...
""LL

C

Stopped auger at 14,0'
Sampler refused at 14'1"

(Caliche)

SILTY SAlID, fine, sub-angu
lar, weakly calcareously
cemented, some gravel, dry,
nonplastic, whitish to red
dish brown

hard

18"

1"

'I
I
I

8M

0
0

0

0
0

0
0

0
0

0
0 0

0
0 0
0 o 0

0
0 0

0

000
0

0
0

0
0

0
o 0

10
o o· 0

0 0
0

0 0 0
o 0

o : 0
00 0
o 0

0o 0
000
0

0
0

00 0 c'

: : : (100/1")-
0

15

Converted to observation
well 12/16/78

20

I
t

GROUND WATER
DE~TH HOUR DATE

none
SERGENT, HAUSKINS & BECKWITH

CONSULTlNO SOIL 4NO ':OUNOA,Tl0N ENGINEERS
PHOENIX· TUCSON' A,L8UOUEFlQUIE • IEL "'.50



CONSULTINQ SOIL AND FOUNDA.TlON ENGINEERS

I'HOENIX • TUCSON' AL8UaUEFlQU£ • EL 'Asa

SERGENT, HAUSKINS & BECKWITH

(Gatuna)

SANDSTONE, very weathered,
moderately fractured, thick
ly bedded, moderately hard
to soft, reddish brown to
white

~I

DATEHOUR

none
DE F'TH

, '. "c'T'-

i'- I·····

i··

i ... I....

1-.

-10--

;:.//..::I~ ,-- I
25 r--.....;~..;....:.~.:...~.::~.::=~=-==-------.._.....J1....J- ......L_-:- ...J

GROUND WATER I

-il>?l! '" B ~
-1-

20

'-



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/12/78

Page 2 of 2
LOG OF TEST lORING NO. B-20A

VISUAL CLASSIFICATION

RIG TYPE ----::C=7ME::;;--.:::.5.:::.5 _
BORING TYPE 6~" Hollow Stem Auger & NX Diamon,
SU RF ACE ELEV .__--=3:....:4..::0..::3:...:•..::5..:3:.....-_.......". ......::C..::o:...:r~e

DATUM Molzen-Corbin Survey
Rec.
--. REMARKSAdv.

i
'" .

"Cj; ~
c ~
Ql Ql

Q a.
",.,;
~.o

Q.J

~:iji
3 4

' ~::.?::-:.::.:. . .
8 6' '.::.::

30

x 8.2'
8.6'

x 2.0'
3.0'

35 Stopped coring at 34.2'

Converted to observation
well 12/16/78

40

---I
I

GROUND WATER
DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSUl. TlNG SOIL A,NO FOUNDA.TlON ENGIN'EERS

F"HOEN1JC • TUCSON' A,LBUaUEfIlOU£ • 'EL PASO



PROJECT Waste Isolation Pilot Plant
JOB NO F.7R-ll'i~ DATE 11/17/7R

VISUAL CLASSIFICATION

SAND, fine, sub-rounded,
predominantly quartz, some
silt, nonplastic, brown

RiG T YP E ----.:C~ME-7.---=5-=5:.....,...,,._____,:__----___:___:_::c,,.,,.....,,,....,..--
B0 RING T YP E 6_!.<-=2~"-;-::H,-;o_1,-;1="o=-w__S_t_e_m_A_u....;g:::....-e_r_&_N_X_D--::::i_a_m_o_n

~ .g SUR F ACE ELEV. __...,3;:....4.;..0=-4-'--.~5.;..5---:--:-----::-- C_o_r_e_
~.~ DATUM Molzen-Corbin Survey
Q;I~

~ ; Rec. REMARKS
~ u t>./'"h1

Page 1 of 2
LOG 0' TEST lORING NO. B-21

loose

18"
SM-SP 18"(1'-2'6")4

i
>
~ :J
"W; (,J

" ~'" '"o a.
> ,;
~.o

O..J

2-2-3
(5)~1

cr cr' ~

000
oo 0

o ~ 0
o 0
o 0 0

oo .~
oo 0

o 0 0
o 0 0

~ ~ ~
o

°

~

""""".<:
c-
"o

o 0 ~-.J

o 0
o 0 0

o
o 0

o
o 00: 0
0

0
0

o 0

18" loose SAND, fine, sub-rounded,
118" (4' -5' 6") predominantly quartz, some

. silt, nonplastic, light

I
brown

SM-SP

R"
.loU SM

~
".'_......-----.~ SILTY SAND, fine, sub-angu-

SM lar, predominantly quartz,
nonplastic, brown

3-2-3
(5)oo 0

o 0 0

0
0

0
o

o 0
oo 0
oo 0
o

o 0 0
o 0

o
o 0

o : 0 44-(100(2")
o 0 ~

o : 0
o 0

10

5

15

H~=~_= :--.....::...-....-...-..... ~ard ~~:~c:~. predominanr1y
o 0 .. .. _ ~ fine, predominantly quartz,

~ ~ ~ ~ ~i;~~-:l-=_ i~:: (14' -15 ' 6") l'-_n_o_n..,p_l_a_s_t_l_·c~,_ta_n ~
: : : .......- .-... - 'SM- i hard (Caliche)
o : 0 - •••_.....- ••- -'--'" -- _.. SILTY SAND, predominantly
: 0 : •... _...__..._ •.__._~ .. _..... fine, predominantly quartz,

o nonplastic, reddish brown

20 17"

I~

, ...
(Gatuna)

SANDSTONE, moderately weath
ered, very fractured, mod
erately hard, reddish brown

25
l7~"

l7~" (24' -25' 5!.<")

note: occasional traces of
gravel interbedded in the
sandstone

GROUND WATER
DEPTH HOUR

none
DATE

I
_ il>?l_S_ER_G_E_N_T._H_A_U_SK_I_NS_&_B_E_CK_W_I_TH_

1.# B ~ CONSUl.TING SOtL AND FOUNOAl,TION ENGI,.EfAS-t - 1"110ENU( • TUCSON' .... l.llIVaVEROuE • EL. I".-.so



VISUAL CLASSIFICATION

SANDSTONE, slightly weath
ered, very fractured, hard,
brownish red

note: thin caliche layer
at 36.5'

Page 2 of 2
LOG OF TEST lORING NO. B-21

"' iG T Y P E .!w.C.l.:JME.w..=-~5~5'__ _
BORING TYPE 6!z" Hollow Stem Auger & NX Diamonc
su RFAC EEL Ev. __~3=!.:4~O=l.:.4~.5~5L- ..:::C~o:..:r~e

DATUM Molzen-Corbin Survey

4.3'
5.0 '

2.6'
3.3'

4.3'
5.0'

Rec.
Adv. REMARKS

2.3'
.. 5.0'

i,. .
... :l
'iii U
c: ~

" "Q 0.
,. on
~.c

Q.J

coring at 25.6

NX

35

30

.'::::' Started
1. 4' ~:,::,:,:,,::,:,:,:,,~\

3.3' %?iJ ~X
.' .'

O. 7' fjltir~
.. " INx

5 .-0' :::.:.:'::':::';1
'::'••: ••:.:••:.II 11------------+--------+--------------1

fl~i~
o.0 t /::'::::.

5 . 0' ::':::'::'.::':'

J;1.1.~
O.()..' •••••:. ~kTv-.

• .' .' ~'i\.

40 1.. 7' ,:::':':.:"...........

...
""u.
::

L,)

PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 11/17/77

Stopped coring at 40.4'

45
.-.

...

GROUND WATER
DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSUL TING SOIL AND I"OUNOA, nON ENGINEE~S

PMOENI)( • TUCSON' ALBUQUERQUE' El. PI\SO



VISUAL CLASSIFICATION

SAND, fine, sub-rounded,
predominantly quartz, some
silt, moist, nonplastic,
brown

very lOOSE

Page 1 of 2
LOG OF TEST lORING NO. B-22

! K iG TY P E ----"C"-"ME.=..-~5'_=5<__ _
I BORING TYPE 6~" Hollow Stem Auger & NX Diamonc

~ .g SU RF AC EEL EV. __--'3"'-4"'0"-6"'--!.. .:::8=.5 ....;;C;.;:o;.;:r:.;e~

~.~ DATUM Molzen-Corbin Survey
~ ~ Kec .
:5 5 Adv. REMARKS

18"
SM-SP 18"(1'-2'6")

>.... ~

''iii u
c: ~

" "Q a.
>,,;
Q~

2-1-2
(3)~l

<i
":c
a.
'" Ol~ 0
Cl...J

o o·~ 1 BLl 0-3'
o 0 0 :
o 0 0

o 0. 0.

o 0 0

0. 0 °
o : 0
o 0

oo 0 r--

~o :0 ~o I:V P1 2Lf
"

~A 24"(3'-5')
~ooooooooooo~'---\r--5-_-7--9---------+----'-""'O""::-..::.f-i..:..rm----+-C-LA-Y-E-Y--SAND--'-f-i-n-e-,-s-u-b------+

~ 1811 rounded, predominantly

?i
o00 00 Z (16) 11 SC quartz, moist, low plastic-
0o 18" (5' 2"-6' 8")

000 ity, brown
0°0

0
0 100/2"

0 0
0 , ?"

o

5

...
""u.

.~

.I:a.
"Q

PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 12/11/78

(Caliche)

SILTY SAND, predominantly
fine, predominantly quartz,
lime cemented, dry, nonplas
tic, tan

2" ( 7 ' 6" - 7 I 8")

hard

2"
2"(9':';"-9'7")

o 0 0 ,12SP.)
o

o 0..
o 0..o 0

0
0

0
o 0 0

0
0

0

o
f-Z •4 '

100/2"

~~ rejected SM
f---......t+=°W-l-""'T-----------....::.:.:..-/ 7" (9 ' 8" -10' 3")

o : 0 XNSXtart.ed coring at. 10.5'_
0 0

0
1 1 . 6 '

0 0 0 12.4'0
0

0

0
0

0

0
1

" 0 _ 1--------------+----------+-----------------+

10

15
3.6'

! 5.0'

(Gatuna)

SANDSTONE, moderately weath
ered, very to intensely
fractured, soft to moderate
ly hard, thickly bedded, red

....

20

(Gatuna)

SANDSTONE, moderately to
slightly weathered, slightly
fractured, thickly bedded,
hard, red

.. 9.8'

1 9 . 9 '

-
DE~TH HOUR DATE SERGENT, HAUSKINS & BECKWITH

none CONSULTING SOIL "'NO FOUNDA.TION ENGINEEAS

PWDENIl( • TUCSON· A.L8UOuEAOuE • EL PASO



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/11/78

VISUAL CLASSIFICATION

Page 2 of 2
LOG OF TEST lORING NO. B-22

RIG TY P E ----::C
7
ME:;7----.::.5.::.5 _

BORING TYP E 6~" Hollow S tern Auger & NX Diamont
SU RF ACE ElEY. __....:3:...4....:0:...;6:...:....8=.::5=--- .::.C.::.o.::.r..=..e
DATUM Mo1zen-Corbin Survey

Rec. REMARKS
dv.

E~
~ >-'" ~00u_
<D 0

~ C
t: "._ u
o ~

:iE~

.:::
>-.
~ "'in (J

'" ~
" <Do a.
>-,;
~'"O..J

3D.............
,....:....::...... . ' .
,..:.......•: .

25

~

""LL

'"
'5
a.
"o

Stopped coring at 27.8'

30

35

__...:.G...:.ROUNO WA T.=.;ER~__

I "m I '0"' I om
SERGENT, HAUSKINS & BECKWITH

CONSULTINQ SOIL AND fl'OUNOATION ENQINfER5

"'MOENI" • TUCSON' AL8UOuEFlOUE • EL PASO



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/6/78

VISUAL CLASSIFICATION

SAND, fine, moist, sub
rounded, some silt, nonplas
tic, reddish brown

(Caliche)

SILTY SAND, predominantly
fine, sub-angular, weakly
calcareously cemented, moist
nonplastic, whitish to red
dish brown

24"
24"(7'-9')

loose

Page 1 of 2
LOG Of TEST lORING NO. B-23

CME-55RiG TYP E _

hard

BORING TYPE 6Yz" Hollow Stem Auger & NX DiamonL
SU RF ACE E LEV. __-"3!.:4~1:.:2:...:.~0~7 ......:=:.Co~re:::..

DATUM Molzen-Corbin Survey

22"
24" (3' -5')

18"
" .- t

11"
11"(9'-9'11")
10"
11" (10' -10' 11Yz")

15"
18"(1'-2'6")

Rec.
Adv. REMARKS

8M

o
(f)

1::l
~

c:
:l

SM-S

i
>.
~ ~

';:; (Jc: _

" "Q 0.

>.,;
-.0
Q...J

4-13-80
(93)

4-5-4
(9)

<li
<J

:2
0.
'" Cl
_ 0

t:I...J

o

o 0o
0 0 0

1n~1o 0
o 0 0
0

0
0

0
0

0

o : 0

o 0 0 2

~ : ~
o 0

0
0

0

0
0

0o

5

o

0 0

o ~ 0
o 0 0
0 0

0
0
o 0

o 0 4
0

0
0

0
0

0
0 51-(100/S")o 0
0

0 0

10 0
0

0

o : 0 30-(l00!S!zH)
0 0 9

0
0 0

o 0o 0
o 0

0
0 0

0
0 0
o 0 0

0
o 0 0
0 0

0, 0 0

~

""u.
.~

J:

0-
"Q

CONSUL TINe; SOIL ANO FOUNOATION tNQINEfl'lS
~1oI0IHIojI)( • TUCSON· ALllIuQuEIllIQuE • e.L "A~O

SERGENT, HAUSKINS & BECKWITH

(Gatuna)

SANDSTONE, fine, dry, non
plastic, reddish brown

14"
18" (14' 3" -15' 9")

16"
18"(19' 3"-20'9")

DATE

none

o.. -.....

DEPTH HOUR

·-/?)~':S7'· 19-19-15 I
•.••••. (34) I·.........
:·::·:::~·:::·:·.l .-- .. --- ... _._.-j

..-~(~.{J.~-_.- ..~----~-- _, -_.··,"""'""'r_"'~,"",~__"'-·__,__.~."
":'::'.,

-~ rg@~s~ 3;~~~~~~-

....

25r----'~'-:~:·:"'::~:·~':::::·:;:(~·:~~S;-:-9:::72:---1-0-0--(-1-QO-j-2-"-)..-··__.....I-it..::~!..::~~""'="O;.2:....~..L_ _:__---------...J
GROUNDWATER I

-ilRlI uBI
-t-

20

15



PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 12/6/78

Page 2 of 2
LOG Of TEST lORING NO. B-23

!
RIG T Y P E ----l.C....:ME=-==-S.....SJ...- _

BORING TYPE 61,z" HaJJ ow Stem AUlier & NX Diamonc.
I 5URFACE ELEV. 3.J.;4=-lw2:........J.O.L7L- .I.oCJ.l.Q.l.r.t:.,.f

DATUM Mol zen-Corbin Snorey

~

""u.
.:
.c
a.
"o

~

" "~ " E
"

o ~

E0-Q. -: ..
> ~ 0 .c

-;; I- "C'l Q.
.~ ~ "

Q. ·0

0 .c Q. -a '" .Q ~
Q. E E

;: - '0

g '" Cl 0 0 -
~ 0 '" '" -~c;
c.?..J (f) (f)

1Il __

-'r'-" "X................

i
>.

OUt ~

" ~" "o Q.

>'"~.o

O..J

Kec.
Adv. REMARKS VISUAL CLASSIFICATION

1.8'
3.4'

30

35

)

/'Ptarted

2.5' ~X
3.1' \

-

\ I

P'IX
1/\

I

-

.. ' .' \ I
NX

1\
-

\I
1.2'
3.6' NX

J\ .

coring at 25.4'

2.7'
3.1'

2.5'
5.0'

3.1'
3.4'

2.1'
3.6'

(Gatuna)

SANDSTONE, moderately weath
ered, slightly fractured,
thickly bedded, moderately
hard, reddish brown to
whitish

note: occasional traces of
gravel

40i-====::=:~====..=....=··======\:=====:::::F==========d
Stopped coring at 40.5'

1--..•.

45

GROUND WATER
DEl"TH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSUL TINe; SOIL A"'O ':OUNOATION ENGINEERS
PHOENIX· TUCSON' AL8uOUERQUE • EL PASO



PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 12/7/78

---i

I

VISUAL CLASSI FICA TIOH

SAND, fine, sub-rounded,
some silt, moist, nonplas
tic, reddish brown

(Caliche)

SILTY SAND, predominantly
fine, sub-angular, weakly
calcareously cemented,
moist, nonplastic, whitish
to reddish brown

loose

4"
5"(9'-9'5")

21"
24"(3'-5')

18"
18" (1' -2' 6")

I
.lO

18"(5'-6'6")
hard

1"
8" (7 , - 7' 8")

SM

Page 1 of 2
LOG 0' TEST lORING NO. B-24

RIG T Y P E C~MEr;:;_----:5:=:5=__:_:___-::__-___:_---~~_=_:--
BORING TYP E 6~" Hollow Stem Auger & NX Diamonc

~ .g SU RFACE ELEV. 3=-4..:..1::....:...7..:...8.:....:..7 --=C;.,;;o;.,;;r;.=..e
~.~ DATUM Molzen-Corbin Survey
Q):'!:

~ ~ Rec. REMARKS
:> U Adv.

SM-S"E

16

~
>.

~
"Ui (.J

I: ~

" "Cl a.
>,;

a~

3-3-3
(6)

~5 (100/5")

~4

~l

...
""U.

I: c;;
(J

.t:
0

:2
a. a.

0' '" '"" ~ 0
Cl 0::: <:I..J

0 0
tr

0
0

0 0
0.

f 0 0
0 o 0

0
0 0

0

~ 0
0

0
0

0
0

0:: 0
·0

0
0

000
o 0

5 o : 0
0 0
n 0 I~

0
10

0
0

~ 0 ~
0

0
0

o 0o 0

:: ~
0 o 0
0 0

0.
0 0

0
0

" 0o 0

10 0
0 0

0 o 0
0 : 0
0 o 0

" 0
0

0 o 0
n In

15

10<1--
.'.':::." =~h IT ''''\ I c::-t..It'\

Started coring
T?

at l4.3~

(Gatuna)

SANDSTONE, moderately weath
ered, thickly bedded, mod
erately hard, reddish brown

note: occasional traces of
gravel

•..

3.5 '
5.3'

20

DEf"TH HOUR

none
DATE

3.8'
3.9'

SERGENT, HAUSKINS & BECKWITH

CONSUL TING SOIL AND FOUNOATION ENGINE ElliS
PI10!:NIX • TUCSON· AL8UOVEAQUe • EL PASO



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/7/78

Page 2 of 2
LOG 0' TEST lORING NO. B-24

VISUAL CLASSI FICA T!ON
. Rec.
Adv. REMARKS

I
RIG T Y P E ----::C:::.=ME~--=5~5~-------------
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc

I
, SU RFACE ELEV. ___=3:<..4.:.:l=-7~.8=:..7.:....... ..::C~o_=r~e

DATUM Molzen-Corbin Survey

i
> .
~ :l

'" (,)c: ~

" "Q Q.

>..;
~ .0
C...J

'"(,):c
Q.
'" Cl~ 0
~...J

~

""L1.
c:
.c
S. Cl

" gC

25

I
5.1'
~. 8' NX

\
5.8'
5.8'

30 Stopped coring at 29.3'

35

.,1

. r

GROUND WATER
DEF"TH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSUl.. n ...o SOIL AHO ..ou.... O ... TlO.... e...GINEEfliS
pt-toeN';ll • TUC$Ol'Ol • 4LBUouERQul • EL PA,SO



PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 1/3/79

'VISUAL CLASSIFICATION

SAND, fine, sub-angular,
some silt, moist, nonplastic
light brown

very
loose

RIG T YP E ~C~ME~-...:.:5~5~ _
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SUR F AC EEL EV. __....;3:::..4.:..;1::.;0:::...:...1:::.9~ ...::C:.;:o...::r~e

DATUM Molzen-Corbin Survey

Page 1 of 2
LOG OF TEST lORING NO. B-26

Rec.
REMARKS

Adv.

SM-SP 17"
18" (I' -2' 6")

::
>
... ::l
'iii (J

c: ~

" "o Q.

>,;
~.c

Ool

1-2-2
(4)

BLI 0-3'
" 0 1"'0"'"

oo 0o

:0 ~~.o : 0

002
0

0
0

o 0
o 0

o 10

Q I
g I

o

...
""u.
,E
.:;
Q.

"o

loose
SC

CLAYEY SAND, fine, sub-angu
lar, moist, low plasticity,
reddish brown

hard (Caliche)

SILTY SAND, predominantly
fine, some gravel, dry,
nonplastic, tan to pinkish
tan

15

10"
24"(11'6"-13'6")

18"
24"(13'6"-15'6")

(Gatuna)

SANDSTONE, weakly cemented,
very to moderately weathered
intensely to very fractured,
thickly bedded, soft

I

... .. I 12"

24"(15'6"-17'6")

3.6'
5.0'

.. ,_..._._~"_.-

.. .. . ....

".

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

... I
*" .. ...

NX

'.:.. :. .Star.t.ed cqring at l7~.5.' ..

~{)/~: .. . .

....._ .. ::.::•• ~\ I · .._- ". -'--' .. .. - ..

0'. a" .::.?::./:
5 0' :.::.:. . .

:··::·:·::·1, (/:?:' .. .... '
~:.:-:':":":'.~~,...........

[~~]II~~~::~~~~~~I~I~I~~~~~~~J~JS~I~L~T~S~T~O~N~E~,~m~o~d]e~r~a]t:e~l~y;W~e~athJ-\... ered, intensely to very
25 fractured, thickly bedded,

GROUND WATER I

20

DE~TH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CO~SUL flNG SOIL AND FOUNDATION I!.NGINI!.EFlS
I'MQI!.NIX • TUCSON 4 AL8UOUl!.AQuE • EL I""SO



c

CONSUL TING SOIL ANO FOUNDATION ENQINEERS
,"HOEN'''' • TUCSON' AL13UaUEFtQUE • EL lOA SO

SERGENT, HAUSKINS & BECKWITH

Page 2 of 2
LOG OF TEST lORING NO. B-26

DATEHOUR

none
DEPTH

PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 1/3/79

RIG TYPE CME-55
" :;; c~ BORING TYPE 6k," Hollow Stem Auger & NX Diamon... " E ~ >...

" g.:: E - c ~

" c 3410.19 Core" c. -: " > 00 :: a SURFACE ELEV.
u. > ~OJ:

... ~ u_ a ';:';';; (J

c <i f-
" M a. c ~ " 0 Ul '" DATUM Mol zen-Corbin Survey

.~ .! " a. . 0 " " ~ ... "'0 .~
J: J: a. 0. '" .Q ~ oc. ~ C t»~

C- O a. c E
;: - '0 >,; .; ~ ~ : Rec.

0- " Cl 0 0 -

" ~ 0 OJ " -ViQ ~.Q o ~ c-"! REMARKS VISUAL CLASSIFICATION
0 0::: C,?.J Ul Ul Cll~_ O.J ::E~ :>u Adv.
L:J -,

X
moderately hard. brown to

0.3' NX I
4.8' brownish tan

5.0'

I
5.0' ,

Stopped coring at 27.5 '

30 .

35 ..

I
..

..

....

.. ... I
I
I

I
..

~. ,"-""

..

I
. '''''~

I

- GROUND WATER I



PROJECT Waste Isolation Pilot Plaut
JOB NO E78--1135 DATE 1/11/79

Page 1 of 2
LOG OF TEST lORING NO. B-27

VISUAL CLASSI FI CA TION.

SAND, fine, sub-rounded,
predominantly quartz, some
silt, moist, nonplastic,
brown

very
loose

Rec. REMARKS
Adv.

I
RIG T Y P E C.::;ME;-:::::._-.::;5..::5 _

, BORING TYPE 6~" Hollow Stem Auger & NX Diamonc

I
SU RF ACE ELEV. 3!..!04<J..OL\..Ol.......-'?;.,\O.L.... -=C:..:o:....:r:..;e=_
DATUM Molzen-Corbin Core

3M-SP 16"
18" (1' -2' 6")

c~
~ >c: ~

00u_
'" 0
~ E
~ '".!!! :Jo ~

::ii~

>.,;
~.c

Q.J

~
> .
~ :>
'iii U
c: ~

'" '"o Q.
'"":c
Q.
'" Ol
~ 0
c:J.J

o

~

'"'"u..
c:

.c
i5.
'"Q

SANDSTONE, fresh, very frac
tured, thinly bedded, hard,
greenish white

CLAYSTONE, very weathered,
intensely to very fractured,
thinly bedded, soft to mod
erately hard, brown

SILTY SAND, fine, sub
rounded, predominantly
quartz, small amount of clay
moist, low plasticity, brown

(Gatuna)

SANDSTONE, very to moderate
ly weathered, intensely to
very fractured, thickly
bedded, soft to moderately
hard, reddish tan to red

note: some caloareous ce
mentation throughout

(Caliche)

SILTY SAND, fine, lime ce
mented, small amount of
gravel, dry, nonplastic,
tan to pinkish tan

hard

firm

3.5 '
4.5'

13"
24"(6' 8"-8' 8")

11"
22" (8' 8"-10' 6")

16"
17"(4' 4"-5'9")

H'

23" (10' 6"-12' 5")~'

14"
18" (12' 5"-13' 11" .

SN

SM

DATE

none

o 0

0
0

0
o 0 0

: 0 : ~ 37-73-100/5"
o : 0 S3
o 0o -
0

0
0

o 0
o

o 0
o

QoO ,...-

~ 0 ~
oo Qo

~ 0 ~
0

0
0

0
0

0
00 0

0
0

0

o : 0
o 0 1---

~..~.::.~::.:: y if>6
..•............ /.\ , .. _".
' ','

~:}:{/:E-X'p 7
~.:::.::':.-.: -

DEI'TH HOUR

5

.~~)Xn:\ ~ta~t~~ c~r;~g ar~13.9'

1 . 3' ...::':.::':. IN: -~-.__ .
4 . 5~'.·.::···.·::: ..~-~ .~.-.. -. -- _.._ -.~~

,-~ :!lii~ c-~-~~~;-=-~ ~ -~:~
.::::::. NX . ---- SANDSTONE, fresh, moderately

7 .4' :.:.:.~.?~.~.:~. "_ _ ~.. --II) .4 ' fractured, thinly bedded,
..:..;.' 1--------------( hard, light gray

'~~t\L=-=-=-==t___r'~....r-----I~ I ... ~~ Intercallated SANDSTONE and

.
:: : : :.:. ._ CLAYSTONE, laminated, very

weathered, intensely frac-

.
.•..:..::..:.: : ~..~ .. _. tured, soft to moderately

hard, reddish brown
25 r-.........~~::::-::-:-::::------_...l.-_----J.-~....:..... ---J

GROUND WATER I

10

15



PROJECT Waste Isolation Pilot Pla~t

JOBNO E78-1135 DATE 1/11/79

Page 2 of 2
LOG OF TEST BORI NG NO. B-27

nc

CONSUL TING SOIL AND FOUNDATION ENGINEERS
PHQ!!:NIX • TUCSON' ALBUQUEFlQU'f • EL PASO

SERGENT, HAUSKINS & BECKWITHDATEHOUR

none
DEPTH

!
RIG TYPE CME-55

Ol 0; c~ BORING TYPE 6~" Hollow Stem Auger & NX Diamo... Ol E e>... g.;: E ...
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PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 1/4/79

VISUAL CLASSIFICATION

SAND, fine, some clay,
moist, low plasticity, brown

SAND, fine, predominantly
quartz, some silt, moist,
nonplastic, brown

Page 1 of 2
LOG Of TEST lORING NO. B-28

Kec.
Adv. REMARKS

!I RIG T Y P E ----:ocME;-e:,;:;----:5::-:5"-:-:,....----=__-:-- ~--

6~" Hollow Stem Auger & NX Diamonc; BORING TYPE

SU RFA CEEL EY. ....,3::-4~0=-8~.1::_7____:,......,....-",......------..;;,C..;;,0-r...;;..e
DATUM Molzen-Corbin Survey

<:
.~
~

'".~
'~

'"u
very
loose

15"
SM-SP 18"(1'-2'6")

.LV

18" (3' 6"-5')
SC-S~ loose
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(Caliche)

SILTY SAND, predominantly I
fine, strongly to medium
lime cemented, dry, low
plasticity, light tan

note: gravel present at 10'

14"
20" (10' 2"-11' 10")

14"
24"(8'2"-10'2")

10"
10"(6'6"-7'4")

SM

8" (Gatuna)
.,

24" (11'10"-13' 10' ) SANDSTONE, moderately to
.. very weathered, intensely

j
fractured, thickly bedded,

~ . 10" soft to moderately hard,
24"(13'10"-15'10' ) tan to reddish brown

I~ ..~ •. I
calcareous material12" note:

... ,_w_~._~.
from 12' 15'16" (15 '10"-17' 2" present to

...-

: 0 ~ 32:'100/4"0: 0~4
0
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0
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t
o

•
o

1.9'
0.0

INX 3.9'

SANDSTONE, moderately
weathered, moderately frac
tured, thickly bedded, mod
erately hard, red

D,f,TEHOUR

none
DEPTH

,.:.',.:..:.'..:'"1\/
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25r--~=~:-:::-::------_L-_--_---l...--:-- ..J
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- t - PHOENIX' TUCSON' .... L8UQUEAQUe • EL '''''50
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c

CONSULTINQ SOil. ANO FOUNDATION ENQINlEPlS
Pl10ENIX • TUCSON· Al.8uQufPlQuE • EL I""SO

SERGENT, HAUSKINS & BECKWITH

Page 2 of 2
LOG Of TEST BORING NO. B-28

DATEHOUR

none
DEF'TH

PROJECT Waste Isolation Pilot Plant
JOB NO E78-ll35 DAT>= 1/4/79

~

Eg RIG TYPE CME-55
" OJ BORING TYPE 6~" Hollow Stem Auger & NX Diamon~ <ll E :: ~ >-

~
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25

g.@~
SANDSTONE, moderately to
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3.0' 3.0' erately fractured, thickly
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Stopped coring at 27.0'
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VISUAL CLASSIFICATION

CLAYEY SAND, predominantly
fine, sub-angular, moist,
low plasticity, reddish
brown

(Gatuna)

SANDSTONE, weakly cemented,
moderately weathered, in
tensely to very fractured,
some lime streaks and
lime nodules, thickly bed
ded, soft to moderately
hard, reddish tan

SAND, fine, sub-angular,
some silt, moist, nonplas
tic, light brown

( Caliche)

CLAYEY SAND, predominantly
fine, strongly to moder
ately lime cemented, dry,
low plasticity, white to
light tan

8.5'
10.0 '

hard

RIG TY P E -.:C><!ME'-"!:!..-~5~5"__ _

BORING TYPE 6~" Hollow Stem Auger & NX Diamon(
SU RFACE ELEv. __---=-34-""1""0"'-=-.""8"'--7 ---"C""'o:.,:r"""'e
DATUM Molzen-Corbin Survey

0.8'
3.5'

very loose
to loose

Page 1 of 2
LOG OF TEST lORING NO. B-29

g"

10"
20"(13'6"-15' 2")

3"
3" ( 8 ' 6" - 8 ' g")

Rec. REMARKS
Adv.

firm
18"
18" ( 6 ' - 7' 6")

12"
12"(10'6"-11'6")

18"
18"(3'6"-5')

,16~"

18" (1 1 -2'6")

sc

SC

SM-SP

coring at lS. 2'
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o 0

0
0 0

0
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0
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0o 0

0
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0
00 0

o ~ 0

5-7-7
(14)
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PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/30/78



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/30/78

Page 2 of 2
LOG Of TEST BORING NO. B-29

RiG ,Y P E C;".ME.u.I.I..::-:-J.S:-J.S'---- _

BORING TYPE 6!.z" Hollow Stem Auger & NX Diamon<..
SU RFACE E LEV. __-:-I..3::t,4.1.]J.l.Q.....l.i8u7 ..loC~Q,JJr"_le...
DA TUM Mol zen -Corbin SJJDley

..
OJ
OJ
U.
c:

£
a.
OJ
o

25
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35

;;;
.~
.<:
a... '"~ 0
c.:l..J

::,.. .
.. :J
'U; (J

c: ~
OJ OJ
00.,.. ..
~.a

O..J

- -_._----- ----_. ---- ._. . .... _...

Ree.
Adv. REMARKS VISUAL CLASSI FICA TIOH

Stopped coring at 28.7'

GROUND WATER
OE F'TH HOUR

none
OATE SERGENT, HAUSKINS & BECKWITH

CONSU\,.Tl ....O SOIt,. AND "'OUNOATIDN eNCINEf.AS

PI-40E:NIX • TUCSON· At,.BUQUEFlQUE • EL. ".50



----_.~

VISUAL CLASSI FlCATION

CLAYEY SAND, predominantly
fine, sub-angular, predomi
nantly quartz, moist, low
plasticity, reddish brown

SAND, fine, sub-angular,
predominantly quartz, some
silt, moist, nonplastic,
light brown

(Gatuna)

SANDSTONE, weakly cemented,
moderately weathered, very
to intensely fractured,
thickly bedded, soft to mod
erately hard, reddish tan

note: some streaks and
occasional nodule of lime

(Caliche)

CLAYEY SAND, predominantly
fine, moderately lime
cemented, moist to dry, low
plasticity, light tan to
white

RIG T Y P E ----lC....ME~-:..5'"5L._ _
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
SU RF AC EEL Ev. __-=3""'4..:::0-=8c.:,.-'-7..:::;5 C;;;;.;o;..;r;..;e;;..
DATUM Molzen-Corbin Survey

Page 1 of 2
LOG OF TEST lORING NO. B-30

firm

24"(10' 7"-12' 7")

very loose

22"
24" ( 7 ' 6" -9 ' 6" )

1.0'
4.0'

14"
14" (12' 7"-13' 9")

17"
18"(1'-2'6")

Rec. REMARKS
dv.

l6~"

18"(2'6"-4')

-j
I

sc. 13"
13" (9' 6"-10' 7")

17"
SC 18"(4'6"-6')
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> .
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~.o

O..J

coring at 13.8'
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PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/28/78

CONSULTING SOIL AND FOUNDATION eNGINEERS
PHOENIX. TUCSON' AL8uaUEIloue • EL PASO

SERGENT, HAUSKINS & BECKWITH

note: some streaks of lime

SANDSTONE, moderately weath
ered, moderately to slightly
fractured, thickly bedded,
moderately hard, reddish
tan

9.0'
10.0'

DATE

NX

none
DEF'TH HOUR
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PROJECT Waste Isolation Pilot Plant

JOB NO. E78-l135 DATE 12(28178
RiG T Y P E -:-C7'l;lE::;;---=5-=5--::-:,---_-::-- ~-

BORING TYPE 61:2" Hollow Stem Auger & i'1'X Diamonc

SUR FACE ELEV . _--:-::---:3:....4:....0:....8:....._7....:5........,.....,.....---,:~------C-o-r-e
DATUM Molzen-Corbin Survey

VISUAL CLASSI FICA TlON

Page 2 of 2

LOG 0' TEST lORING NO. B-30

Rec. REMARKS

c:
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O.J
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Stopped coring at 27.8'
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GROUND WATER
OEF'iH HOUR

none
DAiE SERGENT, HAUSKINS & BECKWITH

CDNSULTINC SOIL AND f:OUNO"TlON ENGINEERS
PHOENIX. TUCSON' .... LSUQuEAQUf • EL I"A50



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/29/79

CONSUL T1NG SOIL ANO FOUNDATION EHQINEEPIS
PHOENIX. TUCSON· ALBUaVEftQUE • flo p.o.so

SERGENT, HAUSKINS & BECKWITH

VISUAL CLASSI FICA rlOH

(Gatuna)

SANDSTONE, weakly cemented,
very to moderately weath
ered, intensely to moder
ately fractured, consider
able lime streaks, end
some lime nodules, soft to
moderately hard, reddish
tan to reddish brown

SAND, fine, sub-angular,
some silt, moist, nonplas~

tic, brown

(Caliche)

CLAYEY SAND, predominantly
fine, strongly to moderately
lime cemented, dry, low
plasticity, light tan to
white

CLAYEY SAND, predominantly
fine, sub-angular, moist,
low plasticity, reddish

, brown

very loose

REMARKS

loose

Page 1 of 2
LOG OF TEST lORING NO. B-31

RIG TYP E ~C~ME~-..>!.5..>!.5 _
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc
5URFACE ELEV . _-:-::--:3~4;,,:1:.:0:....:.....:::2:-:7---:--:----::: ......;;.Co~re~
DATUM Molzen-Corbin Survey

12"
23" (13' 6"-15' 5")

3.8'
6.55'

9"
17" (16' 8"-18' 1")

16"
18"(8'6"-10')

hard to
2" very firm
2" ( 10 ' 6" ':'10 ' 8")

17"
18"(6'-7'6")

18"

Rec.
Adv.

15"
18"(1'-2'6")

I 11"
I 15" (15 '5"-16' 8")

SC

SC

SM-SP

DATE

rejected'

4-4-4
(8)

27-14-35
(49)

2-2-4
3 (6)

NX

Started' coring: at 18.0S r

HOUR
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PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/29/78

Page 2 of 2
LOG 0' TEST 10 RI N G NO. B-3l

RIG TYP E C....ME""""'.:::-:...tS:...tS'-- _

BORING TYPE 6!s" Hollow Stem Auger & NX Diamonc
SU R F AC EEL E Y . 3...,4,...l....OIL.a.....2.L7 ....loC<.\ooL..jr..:oeiO-
DATUM Mol zen-Corbjn Soaey

~

"""-
.S:
l: Q
~ 0-
" ~Q

25

2.1'
5.7'

30

35

.:..:~...:.:.......•.......•.. ' .' .

@J{{
,•..•....•..•~.:.

{f@
x

i
> .
~ ".u; (J

c: ~

" "Qo.
> ..
~.o

Q.J
Rec. REMARKS

4.9'
5.7'

VISUAL CLASSI FI CATION

Stopped coring at 30.5'

SERGENT, HAUSKINS & BECKWITH
GROUND WATER

DEPTH HOUR

none
DATE

I

_I.~l
1.Q !3 ~ -c-O-"'-UL-"-"O-S-O'-L-'''-D-'O-U-''D-'-''O-''-'-'o-,,-,,-.,-
- t - PHOENIX' TUCSON' Al.BUOUERQUE • EL "ASO



PROJECT Waste Isolation Pilot Plant
JOBNO E78-1135 DATE 1/7/79

Page 1 of 4
LOG 0' TEST lORING NO. B-32

VISUAL CLASSIFICATION

RIG TYP E ..:.Cu.:ME.Ioi=!.:-:.,.5!",,51__ _
BORING TYP E 64" Hollow Stem Auger & NX Diamon
SUR FACE ELEV. __~31.=.4ul"J,Ow.c.>8l.o91__ l.l.Co~re

DATUM Molzen-Corbin Survey

Rec. REMARKS
Adv

c:
:: 0o .
<Jl1ii
"C .~

~~
c: co
:JU

...-> .... :>
.. CJ
c: .." ..o 0.
>.;

05

;;
u
:E
0.
co'".. 0
C)..J

.........
.!:
£
i
o

-'--"'--"-"---'---'--'--'-

a '0°0 ,BLl 0-10' i
I---~' ooo~' , I

I----i 0: 0 10-...,...-.;.-------"------'----+
i 0 ° 1\ /I L::2.::.2.l- ;

:~====~i ::: lAS?! (4)' ----:'---1
: 0 ~ f-..J,.,. .:- ,' .: -I

° 0 ° I ' ....' ,J.,.! --.'__--1,
: : : i ! i i : ;_SM-_~

o ° 0 ~ p-3- 31 i i

___I ~ ~ ~ _ S~L-Cn.L..:.---_----,---.-

5 I---··i 0 0 0 - ._--~.----.----
o

--_ 0 0
00 0

---' 0 ...-.------'--'---,.,-.---'----'-
, 0 0 0 1\ J 2-2-1,

loose

18"
18" (1' -2'6")

18"
18"(3'6"-5')

SAND, fine, sub-rounded,
some silt, moist, nonplas
tic, reddish brown

18" very firm
18" ( 8 ' 6" -la' )

I ~I ~ 0
1
: ; ,

I 0
0 ° 1\ 1 3-3-51

1-----<1 :: ~ X S5j (8) I

1000r!" i i
10 1---1, ° 0 ° I! ;

f------i, 0 0 0 l-+---+-----;.-----'----LsM..SE
I-__~i 0 0 0 +-+-+I-,-_-:::-+-'__---ii .i.i _

I 0 0 ° 11 4-17-25 : i
f------<I ° 0 0 X S6i (42)1 ' ,
I---~, 0 0 0 hl-'tt=":::+-I---:~::.L.,!-,__---:.;. l-:---I

18" (6'-7' 6") SILTY SAND, fine, sub-
very loose rounded, moist, nonplastic,

'- tan to reddish brown
"'r-....:...;.._:..:...-.:..:..:.:.::~..:..:...:...;,:.=-----I

SAND, fine, sub-rounded,
moist, some silt, nonplas
tic, tan to reddish brown

18"
18" (11' -12' 6")

C;ONSULTINO SOIL. ANO FOUNDATION ENGINEE'"
PHOENIX· TUCSON· AL8uQul,.OUI! • IL"'-..o

SERGENT. HAUSKINS & BECKWITH

(Ga tuna)

SANDSTONE, moderately
weathered, moderately frac
tured, thickly bedded, mod
erately hard, reddish brown

( Caliche)

SILTY SAND, predominantly
fine, sub-angular, weakly
calcareous cemented, some
gravel, dry, nonplastic,
whitish to reddish white

1.9'
2.1'

7"
9" (15' -15 '9")

very firm
to hard

18"
18"(13'6"-15')

;

;

i

1

I
i ... .,

I

I

I

i

DATE

none

GROUND WATER
DEPTH HOUR
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o 0
10 i ! 1
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0°0 ,\/

o 0 oX P7 i I
: 0 0 0 1/: I i
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o l7,rr u
, '
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, 0 0 0 : I ;
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0
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0
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I 0 0 i j

o 0 0 I : I: _,_ 7"
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1-__~'.:...:.:.:.:...:,1-.....-'----r---:....._-_',--~ LlJ ~~ II.... . .. . 1 I

f--~r:.:.,:.:'.:..:.-l--+,~;---+-----li_---;....----
20

25

15



PROJECT Waste Isolation Pilot Plant
JOB NO. E78 1135 DATE 117/79

Page 2 of 4
LOG 01 TEST lORING NO. B 3?

VISUAL CLASSI FICATIOH

RIG TY PE ..l.Cu.:MEu:..::-:..51....5L- _

BORING TYPE 61," Hollow Stem A!l~er & NX Pj amQG

SU RFAC EEL EV. 3"u4:t..JwOoJ..-l.l.8.:z,9 ....C...our...e
DATUM Mol zen Corbin S!lrvey

Rec.
Adv. REMARKS

"" .
~ ~

.. uc _
o 0

o "-
~~

O..J

..
0

u.
c

.;
~"-

0 0-
0 0:::

25

6-;--y'
-lQ.-.G

30

- NX -- ------------ -- -- ------- --- ~--- 9.0'

at
II

Interbedded SILTSTONE AND
CLAYSTONE, moderately weath
ered, slightly fractured,
thickly bedded, moderately
hard, reddish brown to tan

1--;7'
2.(]'

_..

---
S-ta-p.p.e<Lc.oriug-_at.._35--l!

1.8'
2.0'

note: classification from
auger cuttings

!
1--- - ----
!
f U

40

f-.----

45

---,----+ c _
(Santa Rosa)

SANDSTONE & SILTSTONE,
reddish brown

--- l- _

I

_:~: -S-ER-c~-.~U-~TT_,:.-~-~LU-.~-oK-,~~-~-.~-'o.-~~-~-.r:-••_IT_H
....HOI[NllC • TUC'ON. "'L8UOU(.I'I'OUI[ • I[L P.4.S0-t-

DATE

none
DE~TH HOUR

50 r-.....~~---------....l------..I.-----------J
GROUND WATER-



PROJ ECT _'i;,;.;Ja:::-s=-=.te=-:-:::-I.=.s.=.o=l=a-=t=i.=.o.::n--=.,P-=i-=l-=o-=t~P-=lc:::a;.::n:..::t:....- _
JOB NO. E78-1135 DATE 1/7/79

Page 3 of 4
LOG OF TEST lORING NO. B-32

RIG TY P E ....:::C:::,;~lE~--=5:.::5:....- _

BORING TYP E 6~" Ho 11m" Stern Auger & NX Diamon
SU RFAC EEL Ev. __---=::3.:::4..::1~O..:..~8.::..9 ~C;:.:;o~r~e

DATUM Molzen-Corbin Survey

..
•u..
.:
.l:
Q.
•o

0

0•. .~ .o •• 0-
~10.

_. 0
~'" .. O....c::

-0 l-
• M 10.

.. U

U • 10.. 0
e 0• •Cl :<: Q. Q. ....... 0 10.

) - ~g 10.", E E 00- ",vi2 0 0 0 iij"'-O .....
<.:l~ II> II> -- o~

.i
e '"..
'Co
0_u 0..
~ Ii·u..
'0 0
:::En.

REMAR.KS VISUAL CLASSIFICATION

50

==~l~=------:-----===---==~~~------'---"--j
.

--

I··

.---- ....

..... .

60 -

(Dewey Lake)

SILTSTONE AND CLAYSTONE,
reddish brown to dark red

SERGENT, HAUSKINS & BECKWITH

65

70

75

'--

\-- .

\--

CRuUND WATER
DEF>TH HOUR

none

!

DATE

-

I_llXJl
j B ~ ---o-O.-'U-LT-'.-.-'-O'-L'-.-0-,o-U.-O-'T-'O-.-'.-.-'.-"-.'-

F'HOI!:NIX • TUCSON. Al.aUCUl!:ltaUI: • I!:L ".SO-,-



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-U35 DATE 1/7/79

VISUAL CLASSIFICATION

Page 4 of 4
LOG OF TEST lORING NO. B-32

REMARKS

RIG T Y P E ....:;C7MET.---::5:=-5-::-:-_---::'__-:--__':"""":=~':'""""-
BORING TYPE 6~" Hollow Stem Auger & NX Diamon
5URFACE ELEV • _---:-~3~4.=1:=-0..:...~89:........,,...-:-----::__-----_C:...:o:.....:...;re
DATUM Molzen-Corbin Survey

i
>.
~ ""Vi u
<: ~

" "o a.
>,;
~ .0
Cl..J

.5

o
g

~

""IL
.=
-5
a.
"o
75

80

85 note: started using
water at 85'

90

I·

95

Stopped auger at 100.0'

100
GROUND WATER

DEPTH HOUR DATE

none
SERGENT. HAUSKINS & BECKWITH

CO ....SUL TlNG SOIL AND FOUNOATION eNGINEERS
PHOENIX. TUCSON' ..... IIUQUERQUE • 11: .......so



Page 1 of 2
LOG OF TEST BORING NO. B-33

RiG T YPE C=ME~--=5-=.5....,...,.-____,-----------
BORING TYP E 6~" Hollow Stem Auger & NX Diamor
5URFACE ELEv. _---:-:--:3:-4.:....:0:....4.:.....:...,:0:-=5=---:--:-----:::-- ..::.C,:.o.:..:re
DATUM Molzen-Corbin Survey

VISUAL CLASSIFICATION

SAND, fine, sub-rounded,
some silt, moist, nonp1as
tic, reddish brown

Rec. REMARKS
Adv .

very loose

\
16"

SM-SP 18" (1' -2 '6")

~ I
'" '"w '" <: i" '"

o ~ ~

0- E
'" a. _: (II >

w ~... > ~OJ: 'iii U

.!: .. r- '" M a. <: ~

.~ .!!! '" a. . 0 '" '"J: J: a. 0. ".c ~ Q a.
0. 0 a. E E

~-'C
>,;

'" '" 0°-
'" g ~ 0 '" '" -q'Cii ~.c

Q <;l...J (/) (/)

CIl __
Q...J

°
.. o~"

0-6'0
0

0 BLl
0 o 0
0 0
0°0

~S2
1-2-20

o ° 0

0 0 (4)
0

0 0
0

0 o 0
0 0

0

PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 12129/79

CO""SVLTINO SOIL AND f'OVNOATION ENGI""EEA$
PHOENIX· TUCSON· ALBUOUERQUe • EL PASO

SERGENT, HAUSKINS & BECKWITH

CLAYEY SAND, fine, sub
rounded, moist, low plas
ticity, reddish brown

weathered, moderately to
very fractured, thinly
bedded, moderately hard,
reddish brown

SANDSTONE, moderately weath
ered, moderately fractured,
thickly bedded, moderately
hard, reddish brown

(Gatuna)

SILTSTONE, moderately

(Caliche)

SILTY SAND, predominantly
fine, sub-angular, weakly
calcareous cemented, trace
of gravel, dry, nonp1astic,
whitish to reddish brown

\
l-~-==':"";:-==-------I

6"
12"(16'6" 17'6")

4.6'
6.2'

)
1211

18"(14'6"-16')

I

DATE

36.-70-95.
(165)

XP9'

S tarte.d curing. at L7 ~5' ".

HOUR

none
DEPTH

...

00

0

~o 0 0 2-3-4
o 0 18"

5 I---,~;f;o~o:~~tftt- ~~~3-J,-(7J.,)I--_---------+.-II8'"'T3'O"""=)t )

~Ooo~\O sci1

118
" loose

oooo ....-~ 9-30-35
r-__--407.°'t'°~""Oo~oV-i Is 4 ( h r:;)

!olO ,0 -/ 07
00°1-- I
o 0oOorx'- I
o 0 0 '12" hard
o 0 0 P5 Io ° 0 ~ 12" (8' -9')
o ~ 0 rx 11"
~ 0 0 :g P6 SM 1

113" (9 '-10 '1")
o 0 6"

0 0 0 L....:.p'7
00 0 6"(10'1"-10'7")
o 0
o 0

o 0
o 0

o
o 0

o I
o 0
o 0 0

o
o 0 0

o 0
o

o 0
o 0 0

o 0 0
oo 0

" alA

20

15

10



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 12/29/79

Page 2 of 2
LOG OF TEST 10 liNG NO. B-33

RiG T Y P E ..JC.,.jME::JJ:.;-::....l.5..l.5 _

BORING TYPE 6!z" Hollow Stem Auger & NX DiamoL
SUR F AC EEL EY. 3.J.:4:uO"L:4:Lo,.;.Ou..L5 ..I.GL.Io<OuT....e
DATUM Mol zen-Corbjn Spryey

...
""u.
.=
.<:
a.
"o

30

35

40

3.5'
7.0 '

;;
.~
.<:
a.

" '"~ 0
c:l.J

NX

..:.:.:.:.:.:.:.:~.:~

i
>.
... :>
~ u
C Jo..'

" "o a.
>,;
~.c

O.J

c:
o.;:;
co
u
;;:
.~

"u

.. ·1

I
.\

Rec. REMARKS

7.0'
7.0'

VISUAL CLASSI FICA TIOH

Intercalated SILTSTONE AND
MUDSTONE, slightly weath
ered, slightly fractured,
thickly bedded, moderately
hard, reddish brown

Sfu~DSTONE, slightly weath
ered, moderately fractured,
moderately hard, whitish
brown

Stopped coring at 30.7'

GROUND WATER
DEPTH HOUR

none
DATE SERGENT. HAUSK1NS & BECKWITH

CONSUL flNG SOIL AND I"OUNO"TlON ENGINEE AS

PHOENIX· TUCSON' ALIUCUEflaUE • El. PA.SO



n

CON$ULTIIlrIC SOIL AND FOUNDATION ENQINEERS

PHOENIX· TUCSON • .ALl.uaUe~QUE • EL PASO

SERGENT, HAUSKINS &BECKWITH

Page 1 of 4
LOG OF TEST lORING NO. B-34

DATEHOUR

none
DEPTH

PROJECT Waste Iso] a ti on Pi] at P] ant
JOB NO E78-ll35 DAT;: 1/9/79-

I KiG TYPE CME-55

" " c~ BORING TYPE 6~" Hollow Stem Auger & NX Diamo
~ " E e>;; g~ E ~

" - c: ~ c: 3401.97 Core
" a. _: l1J > 00 == 0 SURFACE ELEV.
u. > ~o.l:

~ ~ u_ o Ow

'" I- 'w; I.) Mo1zen-Corbin Survey.: .>(" a. c: ~ " 0
rn .. DATUM

.:! J! '" a. . 0 '" '" ~ ~ 1J .~
.l: .l: a. a. '" .a ~ o a. ~ c: iU~

C- o a. E E
;: -."

>.,; .; ~ ~ ~ I Rec... C> 0°-" 0- ~ 0 .. .. -~"i ~ .a o ~ c:~ Adv. REMARKS VISUAL CLASSIFICATION
0 p::: (:J.J rn rn

<II __
O.J ~~ :lu

0 0 "'0 BL1 0-6'0 loose0 0 to SAND, fine, sub-rounded,
0

o 0 medium silt, moist, nonp1as-
0

0

~2
1-2-3

some
o 0

18" dense tic, reddish brown0
0

0
(5)0

0
0 18"(1'-2'6")o 0

o 0 0
0

0
0

0
o 0 SM-SP
o ~ 0

~3
5-7-7o 0

0: 0 (14)
18"

0 o 0 18"(3'6"-5')
5 ~ 0 ~

000

0
0

0
0

~4
0 0 4-6-8
o ~ 0 18"
000 (14)

18"(6'-7'6"0 0
0

0 0
0

0 0
0

0 0

~S5
0

0 0 27-50-(100/5")0 , """
o : 0 17" (8' 6" -10' )o 0 (Calich'e)10 0 l....-.'
o 0

0
0

0
0 hard SILTY SAND, pre dominan t1yo 0

0
0

0 ~ fine, poorly graded, sub-
o ~ 0

Xfr,6
16"

0 0 16"(11'-12'4") angular, strongly cemented,
o : 0 '-' SM some clay and gravel, moist,
o 0 0

XP7

nonp1astic, whitish to0 0
0 5" reddish white0 0 jar sample0

0
0

0 24"(12'4"-14'4")
o 0 \
0

0
0

X~nO",
_......- q"

15 ..

U{?
. ... ....

12"(14'4"-15'4"),......
(Gatuna)

X~~
..

12"- I
I 14"(15'4"-16'6") SANDSTONE, moderately weath-I

Started coring. at.16.5 ' ered, moderately to
..- "'".......;~ ..-... _~ ..... slightly fractured, thickly

2.1'
.. ..

bedded, moderately hard,
reddish brown

7.0'
_.

I··

NX 5.7'
20 7.0'

--

--
....

:.::~.~.~.:':)::.:~
,..-

{My
25

...:........

- GROUND WATER



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 1/9/79

RIG T Y P E ....I.C..o:ME.IoW..:-:..SL"SL-- ---,- _
BORING TYPE 6~" Hollow Stem Auger & NX Diamon
SU RFA C EEL Ev.__---"3~4:J.!0""'1.........9.L7 ...;C~o""r~e

DATUM Mol zen Corbin Survey
-5
0.

"o

'"
:;;

~ " E i
~

o ~

Eo~ >-;: ~: '" ~ ~
-;;

"'"
~o..c: 'in <J

"'" 0.
~.:! '" '" 0. ·0 OJ

..c: Q. Q. '" .c ~ Q Q.
0 Q. '" '"

~-'O >- .,;0' '" '" ;; ;; 0 0 -0 -'¢"i ~.c;:.:: C)..J rJl rJl tD_~ O..J

g
.;:

'".:!
.~

'"13

...

Rec.
Adv. REMARKS

Page 2 of 4
LOG 0' TEST lORING NO. B-34

VISUAL CLASSIFICATION

5.1'
6.5 ' NX

6.1'
6.5'

30 I----.;~~.L-~---------~
Stopped coring at 30.0'

35

note: classification from
auger cuttings

45

[.

..-..- .

. ~ _- .

-- . , ..

.... " .. ----....

.... ,

(Santa Rosa)

SILTSTONE AND CLAYSTONE,
reddish brown

50 CROUND WATER
DEF'TH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL ANO FOUNOA,TION fN'GI"'IIEE-'S
PHOENIX· TUCSON' ALBuQUERQUE' EL "-'SO



PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 1/9/79

Page 3 of 4
LOG OF TEST lORING NO. B-34

n

CONSUl.TING SOIL .-NO ~OU"'DA1'ON eNGINEERS

-"'OENllC • TUCSO..... ALEIVOuEFlOVE • EL "'''so

SERGENT, HAUSKINS & BECKWITHDATE

none
DEPTH. HOUA

c~

I

RIG TYPE CME-55
~

" " BORING TYP E 6!.z" Hollow Stem A\l~er & NX Diamo... " E i ~ >...
" g..:: E c: ~

" > :: g SURFACE ELEV. 3401 ,97 Core" c. -: ('Q ... ::i 00
u.. > ~o.<: "iii: U 0- o .~

-;;; I- " M c. c: ~ " 0 en '" i DATUM Mol zen-Corb; n Survey.- .!: .. " c. . 0 " " ~ ... "0 .~

-5 0 .<: Q. Q. .. .c ~ o c. ~ " 11)~

!c. E E
~-"C

>.,; .; ~ ~ ~0. 0' '" Cl 0°-

" ~ 0 '" '" -'¢";j ~ .c o ~ c:E REMARKS VISUAL CLASSIFICATION
0 i=l:: C).J en en

Cll __
O.J :E~ :Jo

50
(Dewey Lake)

SILTSTONE AND CLAYSTONE
reddish brown to dark red

,

55

60

I

..
j

65

..

.. . .

...

.- ,--- ..

70

..

....

75
'----

GROUND WATER I



PROJECT Waste Isolation Pilot Plant
JOB NO. E78 Jl 35 DATE 1 /9/79

R: G T Y P E ....;C""ME~_-~5~5 _

BORING TYPE 6~1t Hollow Stern Auger & NX Diamor.
su RFACE ELEV. __-=3~4~0::..:1=...;.:..,,9::...;7~ ~C.::::o.=.:re

DATUM Molzen-Corbin Survey

VISUAL CLASSIF ICA TIOH

Page 4 of 4
LOG OF TEST lORING NO. B-34

REMARKS

...

~
> .
~ ~

'" <JC ~

'" '"Q a.
>".;
~.o

Q...J

75

80

85

90
.

I

Stopped auger at 100.0'

95

100 GROUND WATER
OEPTH HOUR

none
OATE SERGENT. HAUSKINS & BECKWITH

CONSUL 1'JIoIQ SOIL AND 'OVIII04rlON fHQINEE FIlS
PHO£NIJ( • TUCSO,." • ALBUaUERQUE • EL ".50



PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 1/5/79

Page 1 of 2
LOG OF TEST lORING NO. B-3s

BLl

VISUAL CLASSIFICATION

SAND, fine, predominantly
quartz, sub-rounded, some
silt, tan to brown

RIG TY P E --lC.....'MF::JJ~.-:::..;..5...L5 _

BORING TYPE 6;"" Hollow Stem Auger & NX Diamonc
5URFACE ELEY • 31.::4t.1.0u.2.......5L-5L.- C~o~re

DATUM Molzen Corbin 511ryey

very loose
to loose

18"
18"(1'-2'6")

Rec. REMARKS
Adv.

SM-SP

i
>- •
~ ~
.; (Jc: _

" <IICl a.
>-,;
- J:lCl..J

0-5'

1-1-1
(2)~2

w
<II
<II
~

." <0
.!;!

.J: 0 .J:

a. 0- g.",
" ~ - 0Cl (:J..J

U 0
0.

0
0

0.
0

0.

0 0
0

0 0

0
0

0

0
0.

0

0
0

0
0.

0 0
0

0
0

0

SAND, fine, sub-rounded, I
some silt, moist, low
plasticity to nonplastic, I
orangish brown

(Caliche)

SILTY SAND, predominantly
fine, moderately to strongly
lime cemented, trace of
gravel, dry, nonplastic.
tan to pink

\
U )

firm
18"

21"
24"(8'-10')

hard
12"
12" (10' -11')
5"
8"(11'-11'8")

..l.U \U

18"
18"(3'6"-5')

i

SM

SM-SP

~3
2-3-3

(6)

r--
6-8-34

IXc,4 ( 42)

'--
o 0

o
0

0
0

~o: r--

o 0 0 IX
: : : Ps
0

0
0

0:0 I--

0. 0 ~
0. : 0 1P6
o 0

0. 0 0 X
o 0 0 1P7 rejected

o 0
o

000
0

0
0

00 0
o 0

0
0

0o
5

10

15

13"
24"(11'8"-13'8")

13"
21" (13' 8"-15 '5")

13"
16" (15' 5"-16 '9")

(Gatuna)

SANDSTONE, very to moder
ately weathered. very frac
tured. thickly bedded, soft
to moderately hard. reddish
tan

note: calcareous material
present

.,

20
3.5'
10.1'

HOUR

none
DATE



c

COHSUl.TINQ SOil. ANO FOUNOATION ENQIN'!;ERS

PMOENI)( • TUCSON· Al.SUOUEIIIQUE • El. PASO

SERGENT, HAUSKINS & BECKWITH

Page 2 of 2
LOG OF TEST BOR' NG NO. B-35

DATEHOUR

none
DEPTH

PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DAT~ 1/5/79

~

I c~
RIG TYPE C}lE-55

~
<;

BORING TYPE 6!z" Hollow Stem Auger & NX Diamon
~ " E i ~ >-

" "
o ~ E c ~0- c 3402.55 Core" 0- -: .. >- :i 00 0 SURFACE ELEV.

u.. >- ~OJC
~ u_ o";:
.~ u

"
;0 I- "M 0- ~ "

0 (Jl .. DATUM Molzen-Corbin Survey
.~ .!l " 0- '0 " ~ ~ E "0 .~

JC Cl JC a. C. .. .Q ~ a a. Q)~

Q. g 0- E E
3: - '0

>-.,; .; ~ :f : Rec... 01 0 0 -

" 0 .. " -qiij ~.Q o ~ ,,~ REMARKS VISUAL. CL.ASSIFICATIOHa l'l~ (Jl (Jl al~_ o~ ~~ ::>u Adv.
25 t<::oIX SANDSTONE, moderately

«<-
weathered, very to moder-
ately fractured, thickly
bedded, soft to moderately

.1, .... '", hard, red to reddish tan

PM ,

o 38 ,,'.:.:::: 3.8'. , .:....1,.:..1,,1,_: NX I
5.1' I

30 5.1 ....... I
I::::::. ,/

@%\ I. I
\

...-~------- .- --I~ ---- --~ - ...._" _., -~ .0 0
_.v__

I Stopped coring 32.0' I

I

at

I
i

35 ..

I

O'

-
I
I

..

_.'-'- ._' .

'" . 'Y'~'"'" -0'

-
-.

.. .~ _._.

.'

.

"- GROUND WATER I



PROJECT Waste Isolation Pilot Plant
JOBNO E78-1135 DATE 1/7/79

VISUAL CLASSIFICATION

SAND, fine, predominantly
quartz, some silt, loose to
very loose, moist, nonplas
tic, brown

Rec. REMARKS
Adv.

very loose

I RIG TYPE C}lE-55
BORING TYPE 6~" Hollow Stem Auger & NX Diamonc

I SU RF AC EEL E v. __....::3:....;4....::2=-=2:....;:.....::0:....;:3'-- C"'"o;;;..r;;.e~
I DATUM Molzen-Corbin Survey

Page 1 of 2
LOG OF TEST lORING NO. B-36

18"SM-SP
18"(1'-2'6")

i
> '
~ ::J
'U; u
I: ~

" "o a.
>,;
~.c

O..J

O-~'

1-1-2
(3),

n;
.!:!
J:
a.
'" Cl~ 0
c:J..J

... of"
o 0 0 ,
o 0 BLlo

~~~ ~0: o· 2
o 0
o 0 0

o ~ 0
o 0 0

~

""U.
I:

J:
Q.

"-0

o

11"
18" (8' 11"-10' 5")

I
i.Yz i

. 2~" (6' -6' 2~")

medium
dense

SM-SP 18"

1 18"(4'6"-6')

(Caliche)

SILTY SAND, predominantly
fine, lime cemented, trace
of gravel, dry, very low
plasticity to nonplastic,
tan

SAND, fine, poorly graded,
predominantly quartz, trace
of clay and silt, moist,
low plasticity to nonplas-

"-..l---=t:..:i:....:c~,!...-t=.;a:::.:n=__ :

hardi
I

SM I
I

I
J.... '"....

57-60-70
(130)

100/2Yz

4-6-15
(21)

o 0

0
0

0
o 0 0

o
o o·

0.

~:: ~0. 0
o

0 0 0 5
o 0 ..

o
00 0
o 00: 0
o 0o
0 0 0
o 0

o : 0 "

: 0 :

o

o 0 0 ~1S4
o

o 0

" oil>
o 0

00 0
0

0
0

o
o 0

o 0 ¢
o

10

5

(Ga tuna)

SANDSTONE, very to moder
ately weathered, intensely
to very fractured, thickly
bedded, soft to moderately
hard, tanish red to red

17"
18"(13'2"-14' 10")

./:/}~ 56 3~;g1-44
:::~.~..:.::.:.::.:.}:~ ,

QWf~~7 - -~--~ I ~2::"nn, ",n"

lli~@~\t'p--8-.•.---••·-.•.-.--_.-.-.--.,----.-----·-·--··-..----..-._..+"'~Iiro:"':;.;.:~( ....1'7..:.'-e6.;.:"--.,jl,.,9~'~6~'-=-:1)K--:-;-:-~-~-T-~-~-r-y-' -m-

f

O-r-:-~-~-~-~-:-~-:-w-e-a-t-h---I-
e •• e. • thi ckly bedded, mode ra tely

S!=arted coring at IS.5' hard, red

1-

20

15

CONSU\.TING SOIL AND jII0UNDATtDN ENGINEERS

P",OENIX • tUCSON' AL8UQUEAQUI: • EL PASO

SERGENT, HAUSKINS & BECKWITH

2.1'
3.9'-. .. t

I

OATE

NX

HOUR

none
OEF>TH

1.2'
3.9'

:/\
r -

V'
Z5r--~~~':"":':':--------L.-.-----L----- -...J

GROUND WATER I

-llXll
I"" B I
-t-



Page 2 of 2

LOG OF TEST lORING NO. B-36PROJECT Waste Isolation Pilot Plant
JOB NO 1':78 1n'l OAT>: 117/7q- ~

I

I E~
i .~:jG TYPE CME-55

<> " I I BORING TYPE 6~" Hollow Stem Auger & NX Diamon
... " E ~ ~ > ,... g~ E" " c: ~ c: 3422.03 Core

" 0. .... -: IQ > 00 0 SURFACE ELEV.
LL > ~o.c

... 0
u~ .;;'iii (J Molzen-Corbin Survey.:: '" fo- "M 0. c: ~ " 0 '" DATUM.!:! J:! .! 0. . 0

" " ~ ... <.J

'5 ~
.c 0. 0.

.. ,Q ~ o 0. o c: :;:
;:-" .; ~ ': Rec.Q. 0- ~Ol E E 0 0 - >,;

" ~ 0 '" '" ---tc; ~.o o ~ '" REMARKS VISUAL CLASSI FICA TIO...
0 c.:: ~..J VJ VJ Cll_~ O..J ::!~ U Adv.
25

\ I SILTSTONE , moderately to
2.3' 4.4' very weathered, intensely to
4.4' NX 4.4' very fractured, thinly

\ bedded, moderately hard,
brown , interbedded with

....

\
sandstone, moderately weath-
ered, intensely to very
fractured, thinly bedded,
moderately hard to soft, red

30
Stopped coring at 27.8'

I
I
!

35 ~.. ,

-.. .~ ' ..

..... . ..

.--.. _. _.._. ...
....

40 . . ..

. _~..
..

.. ..

I··· .

.~

- ..~

-
.... --._-._._«-.- ~'"._. --~_._-~

I
...

...

!

.___._ w_

I-.-- GROUND WATER I
DEPTH HOUR

none
DATE -txt -~-~-:-~L-~-~~-'5-~-,:-~_~_I~_I~-N~-A&-"O-~-~-~-:W-EE-1:-5H

-t - I"MO!N'X • TUCSON' ALBuQUERQUE' EL PASO



PROJECT Waste ISQlatiQn PilQt Pl ant
JOB NO. E78-1135 DATE 1/11/79

VISUAL CLASSI FICA TlON

SAND, fine, sub-rQunded,
predQminantly quartz, SQme
silt, mQist, nQnplastic,
brQwn

Page 1 Qf 2

LOG OF TEST lORING NO. B-38

RIG TY PE ----:c~ME~-..:5~5::_ _
BORING TYPE 6~" HQ1IQW Stern Auger & NX DiamQn,
SUR FACE ELEV. __~3:::4.::2~9..:.. ..:::::8..:::::8 ~C:.:::Q;,.=r~e

DATUM MQlzen-CQrbin Survey

lQQse

8"
8"(1'-2'6")

Rec.
IA REMARKSI8.dv.

", .- ~.. u
c •• •Q ...
", ..'....
C-l

BLI 0-31' 6"

oo
o

..
o

__.. __ 0

0
0

0

0
0

0
0

0
0

1---------,' 0 0 0
, 0 0 c)

1----- 000

o

..
•II..
.:..,
Q.
•Q

oo 0

nQte: small amQunt Qf
gravel present at 8'

(Caliche)

SILTY SAND, predQminantly
fine, lime cemented, dry,
nQnplastic, tan tQ pinkish
tan

CLAYEY SAND, fine, predQm
inantly quartz, sub-rQunded,
SQme silt, mQist, lQW plas-

........'i---=t~i:..::c::i:..:t:.,y'-2-, _b.:::..::r.::Q..::WD:..:.:... .-1

hard

medium
dense

8"
8"(4' 3"-"i'Qll)

5"
8" (9' 4" -10 I lO")

..-

-.-.. - -..

5

i 0 1" 0
f---~ 0 0 0 t-I----,---------.-- ---- . '-.' .." ....

o 0 0
Q

o 0
0

0
0

o
, ......

o 0 0 "= ..-- --.----.... -.---.-... --
0

0
0

0
0

0

: 0 ~
o 0 0

o
0

0
0

10 >_-~_' ~ ~!t.~~~-~~E==ii .-.
o '

---~. 0 0 0 ._...-~.-------__~ I

o 0..--
--- .•-.---, 0 0 0 -.1--------. .---

---" ;~: '3f:-is:--------·--------ot::(lll5 11
-13

1
5

11
)

---{ 0 0

I-----.J 0 0 0 ~"--=I,f--,---- --., -j

! 0 0 0 \ / ' h 1"

1-----1"••: ••• ::: X P6, nl" (13 I 5"-15 '2")

15 F===·;':':·:·:;':::··~·:·:':;'·::·~::lt/=\~==i==..~_-::.. ~=.-=....:."'::--~==::::::::':;::::::4
~-'---'. :.':.::'. f-I-s-ta~ted-co-ring-at IS. 2 '--_

! J

(Gatuna)

SANDSTONE, very weathered,
intensely fractured, thickly
bedded, SQft, reddish tan

,H++-'---.---,.---,-----

~ :.' '." 111'1[---- II.. 9 I

20 --9-.-2-'1:.:.:.:.:.:.:.:.:.:..1-++----.---...-----.~. 2 I

nQne

GROUND WATER
DE~TH HOUR DATE

CO""SULTI,.,.a SOIL AND FOUNDATION [NQr .... IE!RS
PHOeNIX. TUCSON .....LIlIUOU["OUI[ • I:t. "' .... SO

SERGENT, HAUSKINS & BECKWITH

SANDSTONE, weakly cemented,
very weathered, mQderately
fractured, thickly bedded,
SQme streaks Qf lime and
SQme inclusiQns Qf lime
nQdules, mQderately hard,
reddish tan

.

--,----.---.-_._-.'-"--

.. ..

:..: : ~
25

'--



PROJECT Waste Isolation Pilot Plant
JOB NO E78-1l35 DATE 1/8/79

LOG OF TEST lORING NO. B-J7A

VISUAL CLASSIFICATION

SAND, fine, predominantly
quartz, some silt, moist,
nonp1astic, brown to light
brown

I, RIG T YP E ----'-C""ME~,-:...5...5'__ _
BORING TYPE 61.s" Hollow Stem Auger & NX DiamonG

~ .g SU RFA CEEL Ev. 3""4....2...6..1....a.'.6u..J..j8'-- ----lC=.:o::,.r=.=.,e
~.~ DA TUM Mol zen-Corbin Survey
~ ~ Rec •
:5 ~ Adv. REMARKS

very loose

SM-SP 15"
18"(1'-2'6")

1-1-1
( 2)

'"
:;; E~

... '" E i ~ >o -'" 0 .... E " -Co .... : '" > :i 00
> _0.1: ... u ....'§ tJto- "'M Q. '" 0

2! 2! Q. '0 '" :;; -..... .0 _
0 Co :J "Q. Q. ~ - "0 ,; ~E E 0°- >,,;

'" '" -~"i -.0 o -
<Jl <Jl al_ .... O..J ::E~

BL1 0-3'

..
o .. 0
0 .. 0......
.. .....

;;
'"u.
.£ ;;;

.!:!
.I: .I:

C- o Q.

0- '" Cl'"
_ 0

0 IX: Cl..J

U ..
0 0

0.
0 0.. .. ...... ..

5

o .. 0
o medium SAND, fine, predominantly

.. 0 0
o .. __ dense to quartz, trace of clay and
0" 0 " SM-SP

.. 0 _~ 35-12-35 1
18

" dense silt. moist, low p1astic-
~ : .. , \fS:..:3=--~(..;,4..:..7.!...) +-i-H:. 2~"!.oj'\~!..'2ll:"_,.l:j-l:-f:::~Jr--+--J.,;... t,;..y,--..=t..=o--=-n::..;o;.;;n.;:Jlp,,-l=a.::.s-=t.::.i;..;c,_,,--,b;;;.,r.::.o.:..wn~,--_1
o .. 0 (Caliche) r

~ 0 : I
.... 0 hard SILTY Sfu'lD, predominan t1y I
.. ~ 0 fine, lime cemented, dry, i
o .. 0 Io 0 nonp1astic, tan to pinkish..
.. 0 .. tan

10

o ..

: : ~..
.. 0

o ~ 0

~ .. :..
.. 0
00 .... .. ..
.. .. 0

o 0 ..

.. .. 0

0
0

0

Ol~ ..

[gIS4 100/6" SM
5"
6" (9' 2" -9' 8")

note: small amount to some
gravel from approximace1y
8' -13~'

NX, ...

15

20

::.::.:.::-::.:.:•r- - .::......··...... X 42-67-100/4"
........:::. 85 .
~ ..

X;~arted e<>ri~g at 15 .5'

f--

r I

5.0' .... :........

~g{J.

12"
16" (14' 2"-15' 6")

1. 2'
1. 9'

2.7'
5.0'

(Gatuna)

SANDSTONE, moderately weath
ered, intensely fractured,
thickly bedded, soft to
moderately hard, tanish red
to red

Stopped coring at 22.4'

DEf2TH HOUR

none
DATE SERGENT, HAUSKINS &. BECKWITH

CONSUL TI"lG SOIL ANO FOUNDATION eNGIN&eR~

f'I-iOENIX • TuCSON' ALBuQuEPtQuE • t:L F"ASO



PROJECT Haste Isolation Pilot Plant
JOB NO. E78-1135 DATE 1/9/79

RIG T YP E -----'C""l'~lE"'_-::.5L.L5 _

BORING TYPE 6~" Hollow Stem Auger & NX Diamond
SU RFACE ELEV. __-=31-:4t..:3.!..!,8L!.,-,9~16...- ---,C><:o>Lr=.:e=-
DATUM Molzen-Corbin Survey

VISUAL CLASSIFICATION

note: some calcareous
cementation present

Page 2 of 2
LOG OF TEST BORING NO. B-3?

REMARKS

,3.9 '
3.9'

->- •
... ~

'Vi u
" ~'" '"Q a.
>-,;
~.c

Q.J

-;;
.~
~

a.
'" '"~ 0
c:J.J

25

...
'"'"u.

"
~

a.
'"Q

Stopped coring at 27.5'

30

35

GROUND WATER
DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND I"OUNOArlON ENGINEERS
P,",OENIX • TUCSON' ALSUaUEFlQUe • EL PASO



PROJECT Waste Isolation Pilot Plant
JOB NO E78-113S DATE 1/9/79

VISUAL CLASSIFICATION

SAND, fine, predominantly
quartz, some silt, moist,
nonplastic, brown

Page 1 of 2
LOG OF TEST lORING NO. B-3?

RIG TY P E ---->:C:=.ME=---=S:..=:S'---- _
BORING TYPE 6~" Hollow Stem Auger & NX DiamonL
SU RF ACE E LEv. __.=.3....:.4.=.3~8..:...9~1=--- --..::C~o::...:r:.::e:....

DATUM Molzen-Corbin Survey

very loose

Rec.
Adv. REMARKS

18"
18"(1'-2'6")SM-SP

~

>... :J
0U; (J

" ~
" "Q Q.

> ..
~.o

Q...J

0-3'

1-1-1
(2)

BLl

~
Q.

E
'"en

..

.!:!

.I:
Q.

'" '"~ 0
C)...J

o •.
o ~ 0
o 0n~ fV[z
oool:Cfo 0

oo 0
o

00 0

o " 0

o

...
""u.

"
.I:

a.
"Q

CON9uL TINe SOIL AND FOUNDATION eNCINEERS

ItHOENIX • TUCSON· ALBVQu£POUE • EL PASO

SERGENT, HAUSKINS & BECKWITH

(Caliche)

SILTY SAND, predominantly
fine, lime cemented, dry,
nonplastic, tan to pinkish
tan

SILTSTONE, moderately weath
ered, very fractured, thinly
bedded, moderately hard,
brown

SANDSTONE, moderately weath
ered, moderately fractured,
thickly bedded, moderately
hard, tanish red

Sfu1D, fine, predominantly
quartz, trace of clay and
silt, moist, low plasticity,
brown

very firm
to hard

SM

DATEHOUR

none
D.EPTH

5 ~ !o I~ ~/,S~3=--1_~",-~::..~~1~'_-_4_4 S_M_-_S_p_+l_tl_f'~:u,,+!l~f-fiif'rm'=fi"'._+_-__.
\[ .L () \ v -v J \

~o~"--
o 0 0

0
0

0
o

o 0
00 0
0

0
0o

o 0
oo 0

o 0 0

0
0

0

0

0

0 ~o 0 0 90-75-SU 13" note: trace to some gravel
o : 0 4 (155) 18" (9' 6"-11') present at approximately
o 0 0 8' -12~'

; : : ~!"P......,,-------------1--ll..,5:-tk..,21,...',..,...'t-r:'~:_r_T'":~MI-----------------I
~jf.}i~K1P6 . ..~. - _ ::" \ LL • LO '} ~:::~~. moderately wea th-

":::::'1/\ .... .-- 23" (13' 4"-15' 3") ered, moderately fractured,

/}(5<:P7 reje~ .. - I ~:: (15' 3"-15' 9") ~:~~~~:e~;d~:~d.s~~~i~~ red

-:.?~~~~.~~~~P8~=rejected-- i 12" to red

':.::.:::::~1/\- -- -1.·.· 12" (15' 9"-16' 9") note: some calcareous
...::.::. - S6iited ·cod g at 16.8 '.1 cementation present through-

.0:'11\. ____on out

f" .::':.::'::

20 ~ .~ .. :.::.: I ~i>.T"*""~"-----------__+...;6:_.~6::_:_'------+----------------1
n ro (; A'.' .... r--._-.__ ~.__--------\

?~::::.:::. -[
r'

¥~-
25 r--~~~:_:_::::-------....I------.L--------------l

GROUNDWATER l

_i.l%jl
! Q B.
-t-

15

10



"PROJECT Waste Isolation Pilot Plant
JOB NO. E78-ll35 DATE 1/11/79

Page 2 of 2
LOG O' TIST lORING NO.B-38

VISUAL CLASSIFICATION

RIG TY PE -"C"'-~==--_='5""5'_ _
B0 RING TY PE__---:::.6....:1g~"~H~o-=1'_.:?1~o~w~S~tc::e:.::m~Ao.::u~g",:;e:..:r;......:;&~N~X~D::..:i~a:::::m=on
SU RFAC EEL Ev. __...::3=-4:..=2:..:;9....::....::8:..;;:8~ ~Cc::::o:.=r-=e'-

DATUM Molzen-Corbin Survey

~ REMARKS
IAdv.

c >o •
~o
0_

U 0

~ c
~ 0;u

'0 G
::Ie.

>- •- ~
~ u
c •o 0o Q.

>- <Ii.....
0-"

..
o

u..
.:
-=Q.

•Q

II--..JI-~--------------------

25 :

note: occasional traces of
gravel

n-+J------------------
'I+-H--,-------------~

&.-41--- :.::.: NX --------------iLO•O'
30 l:fh.9-' ':': ::'::. ' --------,,·--~----·----~O. 0 I

1-

-..-

- .. _--
-_.-.

35 ,-- ..:.::.•.•:.:: .- .. --------.--.---....:::..--.-.-- ....-..--~

---~---_._----- -~.-._--~~,._--_ ... _
._--_._~._-_._---

';-
-_.._---~------'---

.H-+------i------'--- ----IRI~ 6'NX; [v.
9-ot)-!-"::.:.":'H--P~-----":----i----,q .0'

40 -.-_.~.:.:::.:.:.:.:.:.:.:

(San ta Rosa)

SANDSTONE, moderately weath
ered, moderately to very
fractured, thickly bedded,
moderately hard, whitish to
reddish brown

_. j{J&:4tl~~~~".~-_-~,============.~-_~-~'--'-_,_-_--_-_
1------"::::::,11--11-----'---....:..-------1
I-----;.{:..:..:.:.::.:t--+----'----,---~--~ ..---~
----'!·:..··:·:::tl---t===='====='=::±==:.k

note: occasional traces of
gravel

(Dewey Lake)

Interbedded MUDSTONE AND
SILTSTONE, moderately weath
ered, thickly bedded, mod
erately to very fractured,
moderately hard, reddish
brown with some green streaks

.. ' D.6'
1_~_X;---,.....---·--------11:;.6'

l~
SERGENT, HAUSKINS & BECKWITH

50
GROUND WATER

DEPTH HOUR

none
DATE

Stopped coring at 50.0

Converted to observation
well 1/23/79

CONSULTING 5011. "NO l"OUNOATION ENQINEE"S
,.HOIENI •• TUCSON. ALBUQUERDul • lEI. 1""50

I



(Gatuna)

SANDSTONE, very to moderately
weathered, intensely frac
tured, thickly bedded, soft
to moderately hard, tanish
red to red

VISUAL CLASSIFICATION

SAND, fine, predominantly
quartz, some silt, moist,
nonplastic, brown to light
brown

note: trace of clay present
from approximately 2'-4'

(Caliche)

SILTY Sfu~D, predominantly
fine, lime cemented, trace
of gravel, dry, nonp1astic,
tan

CME-55

Mo1zen-Corbin Survey

6!J" Ho11mv Stern Auger & NX Diamonc
3422.08 Core

Page 1 of 2
LOG 0' TEST lORING NO. B-39

hard

very loose
to loose

18"
18"(4'6"-6')

9"
10"(7'-7'10")
7"
7"(8'-8'7")

6"
24" (14' -16')

17"
18" (1 ' - 2 ' 6" )

----_.... _---

0-7'BLl

_.._--_.,........-_.------_.._-

.__.. ...__.~. SJ1.._

...--.....---_.__.._---_ .. -_ ..- -_.-
l\J.l--..~=..1-1 .~ .... _

(\ S2. (2)
1/ ' .-------.

i RIG TYPE

•• c >- BORING TYPE
"0 ~ ~ .- c

• 0- - '0 0 0
SURFACE ELEV.a. -- 0

>- • 0- '0 '0>- .... O..c - , U 0
-; I- OM a. '; u

0- '" u DATUMu • 0 a.. o •0
_ C

.,,~

:E "-" - , 0 o ';
Q. Q. 0 a. -;u

a.~
~ -."

>- ,,'
.:.:: lA

~.E E 00- 0 .- 0 REMARKS~ 0 0 0 ai"llfo --" 0 c_
l:l.J ..., ..., -- O.J ~c. ::lU Adv.

o 0
o

0 0 "o 0
o

00 0
o 0::. ~
o ~ 0:: ~ r -9-=34:·:'54--"--- .....-- _ .....-- 12"
o 0 0 y.. 86. (88)" .

I· ..... ,

0
0

0
.~"--.,,., 0 0 I)

o
_, __.._~. 0 0

Q
o 0

---....... 0°0
____ 0°0

0
0

0
I) 0 0

o 0 0 ------..---,..----::---:=-1
o ~ 0 i 8M-SP
o 0 :---r.---.---+---~=-=-.=..::...-1

1----1;0°0., !

: : : ~;)-3-4--~~ ==~

:~:' ~=·.~L.~:.~==-~~.~=..~.~== ~..=.. =:
o

._.....__ .. 0 0 0 _",__,_,,,__, , __..__._ .........

o 0
o

51----..,

o ~

._.!.:..:....:..,'.... _. 8....tF!-rte...d_~.Q...t:.i~ ...a.L1Q1.Q_'_ ..

_Ji':.ii:.rt-+1-1-1-1-1---....;-+-~--------~~--~-------...."-------..-----....~!-~~-----.-.. 2.6'

-fro7-J.":,',,',',,' ~X; 6.7'

20 d{i/0H-H--'-'--'---"'--~----'---
---"i'-..:"..'.'-.., l--- I-----""i"----

~---:(.~./:?]'--.-I-....,.....---'----,..._--:,-_.-

' •• ,'. '.' / \ IO ,H =r:rl-6l
'"]-'

I--__~?(:~\.::~'",--JI.-... ,..-__~.. ...---

----' • '.. •· ...I\:"'+l_+-·---.---_..,.-- ---1

15 _ :··::·:":·::·:,'.LV.I--_'--..---------'.. '., 'I!\ P71-----:.::..:.:..::.::-:. ..--.----------_-

'i•~
c
~

Q.•o

PROJECT Waste IsolatjoD Pilot Plant
JOB NO. E78-1135 DATE 1/6&7179

CONSULTII'OO SOlL .... ,.,.0 FOUNO .... TICN I!Nq'''''IIE.''S
I"HOIENIJ:; • TUC50N .....LIIUQUIl!'ROUf. • LL. P"SO

SERGENT, HAUSKINS & BECKWITH

(Gatuna)

DATE

none
DEF'TH HOUR

~-_"_"-_"'_;:-'-':?':':':~'-f"'----"'---'-------'
I----~••:{:~••:(::. ------~._---.--_.'._-,--,,~~

25 r--~~~.l----------L..--------J~-------------I
GROUND WATER



PROJECT Waste Isolation Pilot Plant
JOB NO.E78-1135 DATE 1/6&7/79

Page 2 of 2
LOG 0' TIST lORING NO. £-39

VISUAL CLASSIFICATION

RIG TYPE ~CME=_-5~5~ _
BORING TYPE 6~rt Hollow Stem Auger & NX Diamonc'
SU RFACE E LEV.__~3~4~2-=2...:....::.0..::.8 --.-,;C::;.;o::;.;r:.;e=-
DATUM Molzen-Corbin Survey

~ REMARKS
Adv.

c ..
o •
'Co
0u 0

o -
~ i-u..
'; 0
::::IEC1.

...- ~.. u
c •
o 0o Q... ,,;
• .D

O...J

o
u
~

Q. ...

~ 0
t:)...J

..
o

LL

c:
~

Q.
o
o

25 ;......::.. :1\
----'r.: ::': ::]-\-\+/----:----,-----------1

-~-2-~:.::.:.::.::::.::rf-v\-tN-V""',!-------....---.,----- 4.9'
'--tr.'~-. '. '.' - ,....!i , -----1 4.9 t. ~.:::::.:. \

f-----':.:::.: :.H,/-\t--i--~-----,.-----1
" ".

SANDSTONE, moderately weath
ered, moderately to slightly

. fractured, thickly bedded,
mo de ra tely hard, red

I Stopped coring at 27.6'

-,-,----'----~---'---I
30 1---,

,~--_·-_·_,·_--·---1

-----_._-'-~---,---_.

--~-----,--------

,--.',--------_._--,--
1--._.,.,--

. : :

, 1

e---,-_ ,
----.---.-----,----,-

_._-,
--'--------,--~._-_.

DE?TH HOUR
- GROUND WATER

DATE

none
SERGENT, HAUSKINS & BECKWITH

CONSU\,.TING SOIt.. ANO "OUNOATION I!!:NGIN[[RS
PHOENIX. TUCSON .. A,\,.l!IUQU[RQUI .. EL. P.50



PROJECT Waste Isolation Pilot Plant
JOB NO E78 1135 DATE 1/10/7Q

Page 1 of '2

LOG OF TEST lORING NO. B-40

VISUAl. CLASSIFICATIONREMARKS

RIG TYP E ----=-C~ME~--=--5.:....5-------------
BORING TYPE 6~" Hollow Stem Auger & NX DiamonL
SU RF AC EEL EY. __..:::3:...;4..:::3..:::8..:......:.4..:::8 ----:C:::.;o::.;r:;.;e::.-
DATUM Molzen-Corbin Survey

~.

Adv.

>. •
~

~ u
c •• •a'"
>.'"
• .A
a~

.c
~•Q

..
•u.

BLl 0-41'
r-":::":::::~--=---:"'-----"""'----

!.--~._--_ ..._--_._--_..._._.-
I\.L 1-1-1 '
D~ 8'2; (2) , --
II . '-SM-SP

u o 0
o

---- °00
.........__ 0 0

o
o 0

.._--! 0 ~ 0

i 0 0 0

f..---, 0 0 0
o 0 0 j I j

-~~~~J I: ,
... 0 A 1 !: ..

very loose

14"
18"(1'-2'6")

SAND, fine, some silt,
moist, nonplastic, brown

medium
dense

18"
18"(4'6"-6')

CLAYEY SAND, fine, moist,
low plasticity, reddish
brown

12"
16" (14' 2"-15 '6")

,
,.---..,.-------. ·-·----·-·SM'-
"'-- ._-_._..._--._..._--
',------------------j

hard

(Caliche)

SILTY SAND, fine, moderately
to strongly lime cemented,
dry, nonplastic, light tan

"''I-....:t:..::o~w..:.:h~i:...:t..:::e~ ..j.

(Gatuna)

S~~DSTONE, weakly cemented,
very weathered, intensely
fractured, thickly bedded,
soft to moderately hard,
pinkish tan to red

- ..----_·_----------1

--..:.:.......;:.::~.:.:.:.:.::•• ' _._---. ._ .. __~_ 1.7

20 1----..~.=;_;:a++IH'__f-.==------_-_-_-_--_ ==-=-=--=.~_-_-_-_-_+-I----------\

CONSULTll"lG SOIL AND P'OUNOATION £NGINIl:Il:AS
~"'O(l"lIX • TUCSON. "L.UQUERQUI: • EL "'''!l0

SERGENT, HAUSKINS &BECKWITH

SANDSTONE, moderately weath
ered, very fractured, thinly
bedded, moderately hard, red

SANDSTONE, very to moderately
weathered, intensely to very
fractured, thickly bedded,
soft to moderately hard, red

DATEHOUR

none

GROUND WATER
DE F'TH

'- -'-.---_.._-_. ._--
- ----.-----------
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PROJECT Waste Isolation Pilot Plant
JOB NO. E78-l135 DATE 1/10/79

Page 2 of 2
LOG 0' TEST lORING NO. B-4Q

VISUAL CLASSIFICA TIOH

RIG TY PE ~GM:-:-:-E-_5~5=--- _
BORING TYPE 6~" Hollow Stem Auger & NX Diamond
SU RFAC EEL EV. __.::;!3.:::::4.::;!3,:=:8.:..• .:::::4.:=:8 ----::C~o~r:.::eo....-

DATUM Molzen-Corbin Survey
Rec .
I~ REMARKSpdv.
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30 --- _._._------------ ----_.

..

....

------------_ ..

.._-_.•_------------_.._--
-_._----_._-- ------.._--

---._-------_.--_._.
'--..L :. .. _

1-.-

,
-----,----'------_ .._._----

-_._-_._----------_._--

----:----...-------
____I

; :

:

:

;

.

:
----------..·---·--··..r-·----..

.----------- '---1
----------'---- ----I

::--------r----·:--------I

.

---;--------------- . __..._-

GROUND WATER

SERGENT, HAUSKINS & BECKWITHDEPTH HOUR

none
DATE

I

-'[X]I B ~ ---CO-N'-UC-T-'NO-'-O-'C-'N-O-'Q-U-NC-'T-'O-N-'N-.'-N'-"-.-- t- PHOI[NI•• TUCSO......... I..IiIUaUEAQUE • [I.. "'ASO



PROJECT Waste Isolation Pilot Plant
JOB NO.E78-1135 DATE 1/5/79

Page 1 of 4
LOG 0' TEST lORING NOo_B-41

R!G TYP E ----:C:::::1E:.::T--.....:5:::..:5~ _

B0 RING TY PE 6=-~~';:-';--=H:::-o~l=-l~o:;-w:..:....-S::....::.te=m=--A=u,!;;/,g.:::e..:.r------
SUR FACE E L EV. _-:--....:::3:...;4..:.0...:..7...:..•.::,8,;;.6 _
DATUM Molzen-Corbin Survey

VISUAL CLASSIFICATION~ REMARKSAdv.

.. ,- ,
'; u
c ~• •Q Q,....
~ .....

Q...J

it ;
ii • gl ~
• Q,

_. ~

~ .. -O-C·
C "

l- et ~ gou • •oJ: ~ :E a. a. ....... ~
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Q. g Q,,,, E E
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ClI __

! w 0
o 0

o : 0
... __.-.-_.• I) 0

o
---....--.. 0 I)

o ~ 0 _ eM en

o 0
----, I)

I) 0

o : 0 r---r-----···--,----.·---
o " I) '-'--'---t---------i----'-----j
o " 0

SAND, fine, sub-rounded,
moist, nonplastic, reddish
brown

",''o 0

o " 0

" 0 0
o-.. 0 0 -----.. __.A' ••--••--.- -- -- .

CLAYEY SAND, fine, sub- I

rounded, moist, low Plastic-l
ity, reddish brown I

(Caliche) !

SILTY Sfu~D, predominantly
fine, sub-angular,
calcareously cemented, moist
whitish to reddish white

0
0

0

" " 0o -_..... ~ ._.~ ._. ' ._. ... _._~._._,_._

oI)o 0 0 __,~_A . ...L- . _

00 0 j .

0
0

0 ' •

0
0

0 f""-----------------4
: : ~ ; }.- . ._S.tL__
o : 0 >---------:----------.--------1
o 0

o " 0 :
o 0 0 -_---- ------------1
o 0 0 .-...:.....:..-------.----------1o :-
o 0 i ; ,

o 0 0 ;f--'--f---_---+i----+--~
o 0 0' i

o 0 0 --'--+----+---+---~----j
o 0 0 '--- +- ~____I

• 0 0 0
1---- 0 ~ 0
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CONSUl.TING SOIL "'NO c-OUNO"TlON II:NQINlil.lllS
"WOC!:NI)( • TUCSON. "LISUCU[.ItOlJl' • €L "',",80

SERGENT, HAUSKINS & BECKWITH

note: occasional traces
of gravel

(Gatuna)

SANDSTONE, reddish brown

DATEHOUR

none

GROUND WA TER

DEPTH

15 _~.~~:.:::::}..}-"-+---;--_.~-----,---.-
· " .,~ ,

---{:~··:':'·::::'·:~·'1--:.-·'-----'-'·----------'------
• .' "j ._---'-----------

~~··,'.··.·:·.,·.·,-----------------I
r--.....:': :.::'":1 ':.::::':·1---+------~--~i'...---',---.,
r---~.,.:·,.."'1-: '----'j-\---~

~•.••e._ .••-.1 ; ;

20 '-==---·~-.""\irMfjj~+--.---·~-~-lr-~---=-=--------'-
I__--.·:·::·: J ·_----_._---'.::.::'.::,r-. -----------1
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Page 2 of 4
LOG O' TEST lORING NO. B-41

i RIG TYPE CME-55
o _

6~" Hollow Stem Auger• • = ... BORING TYPE- .~ .- =o - - 'CQ 3407.86• 0- 0
SURFACE ELEV•a.

_. 0 ... . 0- '00... -o~ .-= ~ u 0 Molzen-Corbin Survey-; l- • M a. • u .- V'l u
DATUMu a.. o = - ~ i ~-.! • ••.:c ~ .. -" - Q a. -u o '_ ~.A a.~

a. ~ -..,
... wi .: .. .;,: "E E 00- .- 0 REMARKS VISUAL CLASSI FICA TIOHg ~ 0 0 0 iii"-; --" o • c- Adv.C).J V'l V'l Q.J ~c. ::IU

..•u.

.:
oJ:
Q.•Q

PROJECT Waste Isolation Pilot Plant
JOB NO.E78-lJ 35 DATE] /5/79

25

-----:----..,-----
_~---'------L--- _

.

30
..

--- '::.::: ':'~i.c~-~-.---~--~.~~-~-------~-~--~-~-~-~- ~-.~.~...~~-.~-~-_-~-~-.=_..---1
==\:.::~\\::.:- ---..-- ..---------------.-- ,--------1

35 :::::.·.i

~%XT-~--·-======:=====~':::===---~:----=---
..:. ·:.;,~-_......._------------I

I---~:·:·.·:··:·.::··Lr---+l------~---....;...----I

,

40

,._-------------

(San ta Rosa)

SILTSTONE, reddish brown to
whitish

50
GROUND WATER

DEI'TH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTINQ SOIL ANO I'"OUNOATrON ENGINEER'
~HOl!NIX • TUCSON. 4.LaUQUI:RQUl • 1tL. "''''50



PROJECT Waste Isolation Pilot Plant
JOB NO.E78-1l35 DATE 1/5/79

RIG TY PE C_ME_-....:5;..:5:....- _

B0 RING TY PE__.....;.6....~'_"__:;H;;.;o;;.;1;;.;1=_o=_w.;.;......;:;S....;:t;.;:e;.;;m;;;......:A=u"'g..;:;e""r'__ _
SU RFACE ELEV.__-=3:....;4""'0'-'7....;:•...::8""6'-- _
DATUM Molzen-Corbin Survey

VISUAL CLASSI FICAT10N

Page 3 of 4
LOG 0' TEST lORING NO. B-41

~. REMARKSAdv.

>- •. ,_ u

i •
0'".....
oJ>

Q..J

"u
:E
... ",

~ "
~..J

..
•u.
C

J:
Q.•o
50 .

--

(Dewey Lake)

Interbedded SILTSTONE AND
CLAYSTONE, dark red

55

----,.---;.-----i --

70

75
GROUND WATER

DE f'TH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTINQ SOIL ANO FOUNOATION f;NaINI[EIIIIS
PHOENIX. TUCSON. A.LIIIUQUo!IIIIQU,[ • (l" PASO



PROJECT Waste Isolation Pilot Plant

JOB NO.E78-1135 DATE 1/5/79
RIG TYP E ~C:;..:ME:;--.:::.5.:::.5 _

BOR ING TYPE__....:6:...;~~":--:-::H::..:o:;..:1:..;1~o:-w---:S;...t:...;e:.;m::......;A..;.u:...;g:::.e,;..r~ _

SU RFAC EEL Ev. _~.:;.3..:..40:::....:....7:...;. 8::-:6:........:---:----::~--------
DATUM Molzen-Corbin Survey

VISUAL CLASSI FICATION

Page if of 4

LOG 0' TEST lORING NO. B-41

~ REMARKS
Adv •

,.. .- ~.. u
C •• •a Q.
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Stopped auger at 100.0'

100
'- CROUND WATER

DEPTH HOUR

. none
DATE SERGENT, HAUSKINS & BECKWITH

CO"'SULTI"la SOIL "'NO FOUNO... TION lENQI"'I!I:"'t1
~HOf.:Nllt • TUCSON. A,LSUQUI!:RQU'IE • EL. "'''.0



VISUAL CLASSIFICATION

CLAYEY Sfu~D, fine, sub
rounded, moist, low plastic
ity, reddish brown

(Caliche)

SILTY SAND, predominantly
fine, sub-angular, weakly
calcareous cemented, non
plastic, whitish to reddish
white

SAND, fine, sub-rounded,
some silt, moist, nonplastic,
reddish brown

Page 1 of 4
LOG OF TEST lORING NO. B-42

RIG TYPE CME_-_5_5 _

BOR ING TY P E__....::6~~..':-'-:-'H::;o=l=l.::::o~w__=:S:..::t:.::e~m~A.=.:u"'g:o.;e::.r=-- _
SUR FACE E LEV. __,;;l.3.::.40::<,.8::<..:...92..9~ _
DA TUM Mo lzen-Corbin Survey
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0
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PROJECT Waste IsolatioD Pilot Plant
JOB NO. E78-1135 DATE 1/6/79

.·.·::::.1
f---••••: •••••••••::-,--..;.....-------+---------1

"', .... .... ;

15 f---·~::::·::;-'-------------1
I__~• .•' •. '.' I ' ._. ~ • .__

! r-----.
1----•....•••.•••.~_.-'-._-------......;.---.,--~--

.

(Gatuna)

S&~DSTONE, reddish brown

note: occasional traces of
gravel

.
20 1----:!

I----~;.::.::::':'..·:-'---''----~----------~--·--· ..---I

--{{hr'---.~~.='~~~~~~==~===~=::~=.---- -==
GROUlIlD WATER

25
- DEF>TH HOUR

none
DATE



PROJECT Waste Isolation Pilot Plant
JOB NO.E78-1135 DATE] /6/79

Page 2 of 4
LOG 0' TEST lORING NO. B-42

VISUAL CLASSI FICA TIOH

RIG TY PE C....,ME--:-:---5-5 _

B0 RING TY PE__---=-6....:!z'"::":-:-=:H::-:o::-:l::.:l::-o::-w~.=S_=t:..:e:..:m::......:A:.:.::u.:<!g.=e;.:r:...._ _
SURFACE E L EV. __...:::3--:.4..::.0..::.8..:...9~9~ _
DATUM Molzen-Corbin Survey

~. REMARKS
Adv.
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.,

(Santa Rosa)

SANDSTONE AND SILTSTONE,
brown to reddish brown

45

SERGENT, HAUSKINS & BECKWITH

CONSULTINQ SOIL ANO FOUNO ...T10N ENGINCERS
P'I-lOCNIX • TUCSON. "'I.I!IUQUERQUE • EL ", ... so



PROJECT Waste Isolation Pilot Plant

JOB NO. E78-lJ 35 DATE J (6/ 79
RIG TY P E ----"C<.:.ME=...--='S""S _

B0 RING TY PE 6::::."'-=12~"--=..:H;.:::o~1:..:1:.::o:..:w:........:S::...t:::;e:::;m:::.....;.~<\..::::u.Qg.::;e~r _
SU RFAC EEL EV. __...;:3=-=4~O~8::...:."-'9'_'9'__ _
DATUM Molzen-Corbin Survey

B-4?

VISUAL CLASSIFICATION

Page 3 of 4

LOG 0' TEST lORING NO.

~ REMARKS
IAdv.

i
c ,....cO
0_

u 0

~i-u
~

'0 I;
::Ie..

,.. .- ~
~ u
C •• •o Q,,.. .,;
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(Dewey Lake)

SILTSTONE AND CLAYSTONE,
dark red

i

55

1---.

--

60 ._-

'----~--"....~

65

-'--.----------_.

70

75
GROUND WATER

DEPTH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSUl.T1N13 5011. ANO FOUNOAT10N ENGINI!I!RS
PHOI!NIX • TUCSON. "'I.IJUQUERQI"jI!: • IE!.. ""50



PROJECT Waste Isolation Pilot Plant
JOB NO.E78-1135 DATE 1/6/79

Page 4 of 4
LOG OF TEST lORING NO. B-42

VISUAL CLASSIFICATION

RIG T Y P E ---.:::C:='ME~-..=.5..=.5 _

B0 RING TYPE__....:6~k~2'-:-'-:-H~o-=l-=l;.::o:.;;vl:....::S:..;t:.:e:.:m.::....;A:.:.u:::.g=e.=.r _
SU RFACE EL EV. __...;:3::.:4:..::0:..::8:..:•...:9...:9~ _
DATUM Molzen-Corbin Survey

~ REMARKS
IAdv.
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GROUND WATER

DEPTH HOUR

none
DATE

~ Stopped auger at 100.0'



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-11 35 DATE J /6179

,........._.---!--_._---.---~_.--

VISUAL CLASSIFICATION

SAND, fine, sub-rounded,
moist, some silt, nonplastic,
reddish brown to brown

REMARKS

Page 1 of 4
LOG OF TIST lORING NO. B-43

RIG TY P E ~C~ME=_-~5:..=:5 _

BOR ING TY PE 6::.~...£..."__:..:Hc:::o~1:.=1:.::o:.::w:........::S::..;t:..:e:.;m~A~uElg_=e;.:r'___ _
SUR FACE EL EV.__-=3~4:..:l~0..:..•..L7~5 _
DATUM Molzen-Corbin Survey
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r--_~G;.:ROUND WAT.=E;.:R _
I

DEF>TH I "0", I DATE

• none .

note: occasional traces
of gravel

(Gatuna)

SANDSTONE, reddish brown

( Caliche)

SILTY SAND, predominantly
fine, sub-2~gular, weakly
calcareous cemented, traces
of gravel, moist, nonplas
tic, tan to reddish white
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Page 2 of 4
LOG 0' TIST lORING NO. B-43PROJECT Waste Isolation Pilot Plant

JOB NO.E78-1135 DATE 1/6/79
_i RIG TYPE

it ; c BORING TYPEg~ ~
o ~ C.. 0 - cO 0

SURFACE ELEV.0 "" -. 0 ~ ,; 0_
"00u. ,. _0....1: U 0

"0 I- OM,," .. U
o - '" u DATUMc u c. • 0 c 0 :; i ~.:=

0 :2
0 0 .. -'" - 0 G .;

..c ~ ~ 0 "" -u fu·~ g c.", J -." ,. .. .. .:.: wte e 00- '0 G .- 0 REMARKS0 ~ 0 0 0 iii .... o --'" c-
O "...J '" '" -- O...J ~Q., ::lU IAdv.

eME-55
6~" Hollow Stem Auger

3410.75
Molzen-Corbin Survey

VISUAL CLASSIFICATION

. - .~----------~--_.-
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40 ---
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0:0:~ ,
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45

(San ta Rosa)

SANDSTONE &~D SILTSTONE,
whitish to reddish brown

CONSULTII'\lO SOIL "NO FOUNOATION ll:NQINIIlRS
PHOl[NIX • TUCSON. "'-L.llIUQUl!"'OUr. • EL PIl.SO

SERGENT, HAUSKINS & BECKWITHDATEHOUR

none
DEPTH

51rr----........-.a....;.,...-------------l.------...J...------------J
,.. GROUND WATER



PROJECT Waste Isolation Pilot Plant
JOB NO.E78-1135 DATE 1/6/79

;, •
• 81 ~ -Q.

_. 0
~ :i,., ... o~'"0 l- • M Q. ~

U

U • Q. • 0 < •0 .! •:<: Q. ~ "'" ~ 0 Q.
Q. ~ _-a0' Q.", E E

~~~
,., ,Ii

~ ~ 0 0 0 ~"'"l:)..J VI VI
=:1 __

O..J
VISUAL CLASSI FICATION

CON~ULTlNO SOIL ""'0 FOUNOATION I:NQINI;IE:!'UI
""MOIP;NIX • TUCSON. A,LI!IUOUII!:.l'I!QUE • EL il".50

SERGENT, HAUSKINS & BECKWITH

(Dewey Lake)

SILTSTONE AND CLAYSTONE,
brown to dark red

Page 3 of 4
LOG OF TIST lORING NO. B IIJ

REMARKS

RIG TYP E --=C.:.;ME=---.::.5.::.5 _

80 RING TY P E__...::6~!z'-"---=.H~o~1~1;,,:;o::.:::wl:..._::S~t::.:;e:..!:m!O.....!A~u::!.Jg:..le=_r=__ _
SU RFACE ELEV. __-=!.3:.::!4..d:11!.0......L75"-- _
DATUM Molzen-Corbin Survey

Rec.
IAdv.

DATE

none

GROUND WATER
DEF'TH HOUR

70

55

75

60

65

-f
Q.•Q

-



PROJECT Waste Isolation Pilot Plant
JOB NO.E78-1135 DATE 1/6/79

RIG T YPE C:::.:ME~-....;5::..;5::....--------------

BO RING TY PE__..:6:....k~2':-';-=H;.:o:-:l:..:l;:o:::..:w::........;S:::...t::.;e::.;m:::......:A;.:.u:;:.gl:;l.e:::..:..r.....;.. _
SUR FACE ELEV. __.;:.3...:.4.::.1~0..:... .:..,;75::....- _
DATUM Molzen-Corbin Survey

VISUAL CLASSIFICATION

Page 4 of 4

LOG 0' TIST lORING NO. B-43

REMARKSRec.
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DATE SERGENT, HAUSKINS & BECKWITH
CONSULTINQ SOIL "'NO' "'OUNOATION ENGINI!l!FtS
"'MOENI)! • TUCSON. Al..IlIUQUEA'QUE • EL ~"'SO
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PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 1/8/79

VISUAL CLASSIFICATION

SM~D, fine, sub-rounded,
some silt, moist, nonplastic
reddish brown to brown

Page 1 of 4
LOG 0' TIST lORING NO. B-44

RIG TYPE ---..:C::..:ME:.=:,.-....;5:::..;5:::....- _
B0 RING TY PE 6:..b,:..:.2-,:""-;-H~o-=1..:;:1:..:;o:_w---=S;...t:..e:..m::......:A:.::.'u=g.:.e.:.r _
SU RF AC EEL Ev.__.:;.3~4-=1.::.1..:...4..:...::..8-:-:-----::- _
DATUM Molzen-Corbin Survey
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SAND, fine, sub-rounded,
moist, nonplastic, reddish
brown to tan

( Caliche)

SILTY SAND, predominantly
fine, sub-angular, some
gravel, whitish to reddish
white
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CON~Ul.T'NO SOIL ANO rOUNCATION ENQ,INt:€"S
PHOENIX. TUCSON. "LIJUOU€."QUE • EL "''''0

SERGENT, HAUSKINS & BECKWITH
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DEPTH HOUR DATE ~_I S ,9 I

none I B I-,-



RIG TY P E C:-:ME--:-;--_S_5--=-__:--- _
B0 RING TYPE 6--:!z""",-;-:H,.,o,...1_1,...o""w__S_t_e_m_A_u--'='g_e_r _
SU RFAC EEL EY. __..;:.3_4.;;;1~1,,;..'4_8.;;.....,....,.....~:-- _
DATUM Molzen-Corbin Survey

PROJECT Waste Isolation Pilot Plant

JOB NO. E78-1135 DATE 1/8/79
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Page 2 of 4
LOG OF TEST lORING NO. B-44

VISUAL CLASSI FICA TIOH
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PROJECT Waste Isolation Pilot Plant
JOB NO.E78-1l35 DATE 1(8/79

RIG TY PE C_ME_-_5_5 - _
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SU RFAC EEL EV, __ 31i.:4ul ....l ......:I4t.!.8!..-.--------
DATUM Molzen-Corbin Survey
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Page 3 of 4
LOG OF TEST BORING NO. B-44

VISUAL CLASSIFICATION
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SILTSTONE AND CLAYSTONE,
reddish brown to dark red
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GROUND WA TER

DEPTH HOUR

none
DATE SERGENT. HAUSKINS & BECKWITH

CONSUI.T'NQ SOIl. ANO FOUNOA,TIOH ENQINr!i.JIIS
"' ... orN!.... TUCSON .. "1.81,,101,,1£11I01,,11 • EI.. PO"SO



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 1/8/79

Page 4 of 4
LOG 0' TEST lORING NO. B-44

VISUAL CLASSI FICATIOH

CME-55RIG TYP E _

BOR ING TY P E_~6:::..k..,:;.2_"~H.:::o..:::l..:::l~o:..:::w:.._::S:..:t:.:e:.:m~A:.:.u=g=e.::.r _
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Stopped auger at 100.0'
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PROJECT Waste Isolation Pilot Plant
JOB NO. E78-l135 DATE 1/10, 16, & 17179

Page 1 of 4
LOG 0' TEST lORING NO. B-45

RIG TY P E C~ME~-__'5!..:5~ _

BORING TYPE 6!z" Hollow Stem Auger & NX Diamond
SU RFACE ELEV. __-::-3...;.4..::.0;;:.1.;...~5::.l-:--:--~ ---,COLlo"",rlWe_
DATUM Molzen-Corbin Survey
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SAND, predominantly fine,
some silt, moist, nonplastic
brown

(Caliche)

SILTY SAND, predominantly
fine, sub-angular, weakly
calcareously cemented, some
gravel, dry, nonplastic,
whitish to pinkish white
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SANDSTONE, moderately weath
ered, moderately fractured,
thickly bedded, moderately
hard, reddish brown
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GROUND WATER

DEPTH HOUR

none
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PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 1/10,16&17 17g
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Page 2 of 4
LOG 0' TEST 10RI NG NO. B 45

RIG TYPE Ci·ffi-55
BORING TYPE __ 6!z" Hollow Stem Auger & NX Diamond
SURFACE ELEV. 3401.51 Core
DATUM Molzen-Corbin Survey

Rec .
Adv. REMARKS VISUAL CLASSIFICATION
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GROUND WATER
DEF>TH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CQNSULTING SOIL ANo I'"OUNOATION 'ENGINEERS
P'NO[NDI • TUCSON. AL.UClUlI:ROUI • EL P .... O



CONSULTINQ SOli.. ANO 1'"0U"OATro", £'''''Gl ..... r..,..
PMOr.Nllt • TUCSON. Al..eUQUI!,.QUI: • ll:L f8A50

SERGENT, HAUSKINS & BECKWITH

Page 3 of 4
LOG 0' TEST lORING NO.B-45

DATEHOUR

none
DEF>TH

, ,
CME-55

i RIG TYPE
ov c ,., BORING TYPE 6~" Hollow Stem Auger & NX Diamon'
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PROJECT Waste Isolation Pilot Plant
JOB NOE78-H35 DATE 1/10 16 &17/79



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 1/16/79

Page 4 0 f 4
LOG OF TEST lORING NO. B-45

VISUAL CLASSI FICA TIOHREMARKS

RIG T Y P E --=-CME:.=.-~5=_5=-- _

BORING TYPE 6~" Hollow Stem Au~er & NX Diamon:.
SU RFAC EEL EV. __....;3l.:;j4:J,.Oul 5ul ....:C...Ql.LT.u;.e_
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Rec.
IAdv.

.. .- ~.. u
C •••Q "-

.. vi

.-"'
Q..J

o
u
~

~:
C)..J

..•u..

.:

.l: Q
Q. 0-• ~
Q

75

f

~---'-----l---;--

•

80

85

1-- -

-- 3.5'.
·l~,o.:

~)c
-I----

- ~
\

~ -
\+I-..,----'----.-------j
L

9.2'
10.0 '

I
.. ' r---

:

90

:

:----l

, .,
\

i

i

8.6 '
8.6 '

note: fine grained sand
stone between 98.0' and 99.7'

95

100

'I--------,-------l---I\/
ANX 2.7'
\ -·------'------12.8'

,
Stopped coring at 100.0'

GROUND WATER
OEPTH HOUR
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DATE SERGENT, HAUSKINS & BECKWITH
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PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 1/8/79
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VISUAL CLASSIFICATION

SAND, fine, sub~rounded,

some silt, moist, nonplastic,
reddish brown

Page 1 of 4
LOG 0' TEST lORING NO.B-46

REMARKS
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SILTY SAND, predominantly
fine, sub-angular, some
gravel, dry, nonplastic,
white to reddish white
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( Gatuna)

SANDSTONE, reddish brown
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DEPTH HOUR

none
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PROJECT Waste Isolation Pilot Plant
JOB NO. E78-J 135 DATE J /8/79

Page 2 of 4
LOG Of TEST lORING NO.B-46

VISUAL CLASSIFICATION
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SURFACE ELEV. __.::..34...:..0.:;....;;:,1..:..,.9:;..8~ - __
DATUM Molzen-Corbin Survey

Rec.
lAdv. REMARKS

_ i
e ,.....cO
0_

u 0.. -; i
-u
~.- .o ..
~c.

,...- ~
~ u
e •.. ..o C>.
,.. WI'
.J>

0 ...

of.....
Q

....
Ll.
<:

25
---~:':":":::':'.:..::'k-.-------------+----

I" ,," ,,~

------------
----------------_._--

--- ._------,..._--

30 1--- ------_._-_._-_.-
f·

1-..

35
---j---_._----------

40

I----..f~\}~{t--.---------'--------1
f-----t :.·:·.:~---i----.~---~---.:.-.---l

r--_..' : "-'--.--------------~
,'" ,.,'.,'.\

1----1.:":.•:.:::'.:"',-1------
·:·::··.··.·.·1

~. :·~·:·:.:::·:·:::rr====~_- . ~ . _
,'".".. "." .'~I------l....: .. ::.~.-.....-I~'- -'-_-1. ,," ".'

1----.-.'" ',' •••••••.·iIIII\.,- -,...----.........---l---~-----1

(Santa Rosa)

SANDSTONE AND SILTSTONE,
reddish brown

45
--_.,----'------------
------.-.--:---------

50 GROUND WATER

DEPTH HOUR DATE
none

SERGENT, HAUSKINS & BECKWITH
CONlIlJLTIHQ $011. ANO FOU,,"O,t,TION ENQINEERS
PHOENIX. TUCSON. AL!lUQlJEROUE • !fL. 11'''''0



PRO.lECTWaste IsolatioD Pilot Plant
JOB NO. E78-1135 DATE 1/8/79

Page 3 of 4
LOG O' TEST lORING NO. B-46

VISUAL CLASSI FfCATION

(Dewey Lake)

SILTSTONE AND MUDSTONE,
dark red to reddish brown

RIe T YP E --:::;GM::.=.E-....;5:::.;5~ _

BO RING TY P E__.:;,6..:~~"~H~o.::1:.;1~o.:.:w.....::S..:t;.;:e;.;:m:....:;,A:.:u:o;gl.:e;..:r=--- _
SUR FACE E L EV. _........;3::..4.:;.:0~1::.;.:..;9;...::8:....- _
DATUM Molzen-Corbin Survey

Rec.
tA REMARKS

dv.

... .- ~.. u
c •••Cl 0..

... "..J>
Cl...J

o
u

:E
0..",
~ 0
~...J

..
•u..
.:
..c
~•o
50

._-'----..;...--_.~-_.~

1----.

:

:

i
--

55 --

60

:

65

,

:

,

; 1
~__...i___---+ I

70

,

75 GROUND WATER

OEf>TH HOUR

none
OATE SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL ,Io,ND II'OUNOAT10N ENGINEERS
"HOENtX • TUCSON. AI._UQUERQUE • EL "'''50



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-J 13') DATE E78-1135

RIG T YP E ....:;C7H~E--::5:-=5--::-::_----::-- _
BORI NG TYP E 6_~:..,",....,....,H"""o,...1...,1"..o,...w__S_t_e_m_A_u..;;g;...e_r _
SU RFACE EL.EV. __~3_4_0_1_.9--..:..8 _
DATUM Molzen-Corbin Survey

VISUAL. CL.ASSIFICATION

Page 4 of 4
LOG 0' TEST lORING NO.B-46

Rec.
Adv. REMARKS

,.. .- ~w u
c •
o 0

Cl a.,.. ......
Cl...J

o
u

:;:
a.",
2 0

O...J

D
•II.
.:
-=a.•o
75

--
80

---

85

90

f--

95 -

100
__....:G:..:.:ROUND WATER

I ,.p" In~::P I om

----1' I

Stopped auger at 100.0'

SERGENT, HAUSKINS &BECKWITH
CQNSULTING SOIL ANO FOUNOATIOI'o4 EI'o4GI"'I:KIIlS
flMOENIll: • TUCSON. ALI!UQUEROU[ • £1. "" ....'0



LOG O' TEST lORING NO.B-47

RIG TYP E --IoCu.:,MELW.::-:.JS"-'Sc----- _

B0 RING TY PE__...l:6!..:::~...'_'..:,H!.!o,Llbol~o:.:.wl:!-.>:!.S...l:t:.=e""m!....£Al::u;ug;,.se=..:r!...._ _
SUR FACE EL EV. __"",3.::r.4,""Q.;L9~.::t.49"'-- _

DA TUM Mol zen-Corbin Survey

VISUAL CLASSIFICATION

SAND, fine, sub-rounded,
predomiantly quartz, some
silt, moist, nonplastic,
brown

REMARKS

loose

18"
18"(1'-2'6")

Rec.
Adv.

>- •
~ ~

.. u
o "••o a.

~i
O...J

"u
~
a. ...
~ "(.?...J

o 0

o : 0 t--,_.~----,.------------1

~:~~:,~~·i~~:~··-~-=====----==
o " -_. '_.--._--

o 0 0 SM-SP
,,0 ' .---- '.------.-

o 0 0" ....-- .,_.._--,..,.,. . .,- ..'.".,......_., ---.•.,..
o 0

o

..
•....
.:
.J:
Q.•Q

PROJECT Waste Isolation Pilot Plant
JOB NO. E78 1] 3S DATE 1/25/79

( Caliche)

SILTY SAND, predominantly
fine, sub-rounded, weakly
calcareous cemented, some
gravel, dry, nonplastic,
brownish to whitish

I

I
I
I

I
(Ga tuna)

SANDSTONE, moderately weath
ered, thickly bedded, mod
erately hard, reddish brown

I

, : :
Stopped sampling at 17.5'

20 r--...,
... -......-.._---~---,-------_...---

---------_._---
---------_.._-~---

-------,---._--

,-----_.,.--

25 ~--------------'---------L.-------------J
GROUND WATER

DE?TH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSlJL.TINQ SOil.. ANO FOUNO"TIO.... I:NGINI:~"S

;>I-lOENIX • TVCSOf\l • "L..UOUEFtQUE • [L. "' .... 50



VISUAL CLASSIFICATION

Stopped sampling at 15.7'

SAND, fine, sub-rounded,
some silt, moist, nonplastic
reddish brown

( Caliche)

SILTY SAND, predominantly
fine, sub-angular, weakly
calcareous cemented, some
gravel, dry, nonplastic,
whitish to pinkish white.

note: caliche hard at 10.2'

REMARKS

LOG 0' TEST lORING NO.B-48

RIG TY P E --=C.:..:ME=---:..55=-- _

B0 R1NG TYP E__....!6.z.;!,,:22_"----lOHO.l.o...l....l"-lo""'wlll-o.I.S..lot...eOllm.......A;l,Jt...l~..elOi..l.r-------
SU RFACE ELEV. __~3.c:4t..Jl~2;",.""..;lL...o2~ _

DA TUM Mo 1 zen Garb; n SnDley

Rec.
Adv.

c
o
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::lU

:
I ,,
j
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-
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,..wi.....
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!
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,
:

! i

I

""t .J !i

i .

.•0

0 gJ ~... _. ~

,..
100 0.

I- OM ...

.! 0 .... ~

~
~ ........ ~ - ...

E E ~o-
~ " - .. -

II> II> ~ _J!

:

\

i ,

!

I i
I

i I
!
I \

: J

"u:c
"'",
l! 0

C)..J

o ' 0 ' ''' 0
f---- 0 ~ 0 1--,.--+---+-------+----1

t---: :: ~ t-i-----r------,r----+~ ------1
t-----;! ::: !f-,--+---..........--~---T,----I

, : 0 : SM-SP
f--~--\ 0 0 0 1--\-----+---.;..:.-----\-----;1,:.::.=.....:::..~

0
0

00: 0
D 0
o 0 0 I-+--+---i---+---+----I

o I5 f-----i' 0 0

J 0: 0I_~__;...____"'____~_.__'.. _
1·-----:, 0 0 0 I

1---.....;'7:%Y°~Ool-iOoJ?;o;"J.:o*o..+I~_-~_-~':--,~~---_-----------''------------··----·--··-·+-----·-----+-CL--A-y-E-y-S-AN-D-,·-f-i-n·-e-,--s-U·-b·--·-·---·-- I

1----- %fri ;::::::_,"-:::::~~::::::~i-:::~~~:~::::-:--j rounded, moist, low plastic-
f--- 0°0°00 ; ~c ity, brown

o 0
0

:

0'0 00-'1 I! o~0ol"/lj!---1-,-I---.....j ----'----1-------1

o

oo 0
; 0t--- 0 0

151--- 000

0
0

0

f--_--ii 0 0 I ~ Ir-...,Ir----+!---i-----+----l-----I 61.0"
i 0 0 0 r'YlPll ,.i.

101------;, 0 0 0 ~ 9"(9'5"-10'2")0: 0
1--_-' 0 " 0 rV7\lIP'2:t-"re-tetit:-e-ct--i---t----j 1"
t-------" ~ 0: / 18"(10'2"-11'8")

o 0 0 f-- _ ..
1--_---' 000I\-/I-....;.---'----........--....;.--->:.'-'u.M:l---j

o 0 1\
f---~; 0 0 10 ".

o 0 XP3'0:01 24"(11'8"-13'8")
]------1 0 0 0 1J-_-~~-+----i-----;---',-----1

o 0
1------..

..
o

LL

.:
~

Q.
o

Q

PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE 1/24/79

..._._.._._-------'------_--!

201-'-
----_...._-_._--_._--_._-_.-

f------. ----.------+--- ---..,.'---r

1-'_-- -_·_------....;....------1

1----.-- ·-·'·..·-·------c-------

25
GROUND WATER

DEF>TH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND F"OUNOATION II!NOINl!l!~.

PHOl!NIX • TUCSON. ALISUOUlEfilOUI • EL "'4S0



PROJECT Waste Isolation Pilot Plant
JOB NO F.7R-lll"i DATE 1/n/79

LOG 0' TEST lORING NO. B-49

VISUAL CLASSI FICATIOH

RIG TY PE --;;-'CME......---:5;:-5----:;-:;-------;:;-:-_--:- _
6k2

1
' Hollow Stem AugerBORING TYPE ...::... _

SURF ACE ELEV. 3L.::l4""'O""9"".....O....7 _

DATUM Mol zen-Corbjn SJlrvey

Rec.
REMARKS

Adv.

>- •
~ ,
.. u
C ~

o 0
0"
>-wI
~-"

O...J

"u
:E
"-",
~ 0

(,)...J

..
o

lI..
c

of
"o

Q

SILTY SAND, predominantly
fine, sub-angular, weakly
cemented, some gravel, dry,
nonplastic, whitish to
pinkish white

( Caliche)

CLAYEY SAND, predominantly
fine, sub-rounded, weakly
calcareous cemented, some
gravel, moist, low plas
ticity, whitish to brownish
white

SAND, fine, sub-rounded,
predominantly quartz, some
silt, moist, nonplastic,
brown

me di um dens E

to loose

-----0---..., 18"
18" (1' -2' 6")

u

: ~.: Iii
00

0
....' --.--

~ 0 0 0 i\/ ,5=s::oT, ~ 0: XI~.l ~1.l)
1-----; 0: 0 II \ ,

00 0 ,

f---i. : 0 : [--r-'---ii---'-----r-----~P-
-----<. ooo~o 0 0 : --3 31f---l! 0 '--__.,.- 1 18"

: 0 : _.'_-'..6_:-J__.' ' • ._ 18" (3 , 6"-5 ' )

5 ._--. : ~: ---.------- ...- ....---.
o : 0

.. 0 0,...-, ..
f----.:M.... o""',.a..,..~j\ LJ._6._Q _. • ._.

··~~X S3 (13) SC ~::(6 '-7'6") CLAYEY SAJ."lD, fine, sub-
-.\\ I-"'-''''-'c:.;;...-,--,--,-",-,---,",,-,--,-,--",-k~" d d 1......_..:.:. "-"~_ .._.~~-_· ...-..=-~-~.~s~ ~~:ratelY ~~:~~,'m~~:t~m~::n~l~stic_ I

• • • t-...::i:...:t::..<...vz..-,r;:,.e=d.:;d.:;i.:;s.;.;h;",..;;;b..;;r;..;o;.;,wn;..;;.;;., -+

....--i ~~~:o:Q~o:OO~ ~"'4...----. "_'.._._._... _. 24" m
d
e
en

dl
s
' ellID SAND, fine, sub-rounded,

T ~, ~r predominantly quartz, moist,
10 07" 24" (8 ' 6" -10 '6' )o%~ ~. \ nonplas tic, brown

8"0: ° ~h:.oi..51+-1---------''-----118''(10'6''_11' 2")

~: ~ X~--~ -SM- ~4"(1::;':-13'2"),\
!000f--

-------1 0 0 0 !\-I\-j-ft--'----c----......!---j
I---j 0 0 0 11"

" 0 0 0 Y P7' I I
1-----;, ° I' - 24" (13' 2"-15' 2")
r j1 0 0 0 1+-\+--'----,---.......--.----1

0 0 0 i
15 1---- -:-~l..:_I:;r_'__,=J-------------+----.

i\t-·--·~-----i----~-- medium
'6 )O; ~_=__=__=_·~~·~-_~-_-_-._-...-~~_---j_ 17" dense·r,.J.L . -- 24"(15'2"-17'2")\
l;~~r-~--~---+---~----1

\,t-+-.------+----+-----1 16"
f~l i; 24"(17'2"-19'2")

. --

(Gatuna)

SANDSTONE, very weathered,
thickly bedded, moderately
hard, reddish brown

Stopped sampling at 19'2"

--;----·---:----,---1
;----<-;:---~---'----+----I

. _._._-------_.-.......---_._-
_·_------'--·_--------1
----------------'-----1

CONSULTING SOIL ANO FOUNOATION IENQINItE".
"'HOIENIX • TUCSON. ALIIUQUIERQUE • IEL PASO

SERGENT, HAUSKINS & BECKWITHDATE

none
DEF'TH HOUR

25 1'--------------.....&.0------1....----- ----'
GROUND WA TER-



PROJEcrWaste Isolation Pilot Plant
JOB NO E78-1135 DATE 1/26/79

LOG OF TEST lORING NO.B-SO

VISUAL CLASSIFICATIONREMARKS

RIG TYP E --=C
7
}f=::=--E-..=5..=5 _

BORING TYP E 6!z" Hollow S tern Auger & NX Diamond
SU RF ACE ELEV. _-:-:-73....:.4..::.0..::.5..:... ..::.6..::.5--:-~~ ---:C;:.:o;;..:r:.::e:..-.
DATUM Mo1zen-Corbin Survey

Rec.
IAdv.

,. ,- ,
.. uC _

o 0
Q 0.

't.i
Q..J

o

'i
o

II.

,:
~

Q.
o

Q

'-----_._--------,--_._-- loose

18"
18"(1'-2'6")

SAND, fine, sub-rounded,
some silt, moist, nonplas
tic, reddish brown to brown

------_._._---,-.._----

18"
18"(3'6"-5')

o 0 0 - '-"--" .-.....' .
o 0

._~ :i:~~.~6~~:-=·~·=_. 18" i
-··-,~·L-~--_·-··-·-·----··-·-SC--- .L~ ,0 f~:mo 7 CLAYEY SAND, fine, ~-u-b---'-'l

.00 Go r----.--.-- - -- ----.-... medium \ ~~~~~;~'b~~~t, low p1as-

1-~-=--==__.;;.T·.~·~_+I\Jj,~8.=-3.Q::-1QQ.L~· SP- 17" dense
ll\I~~ SAND, fine, sub-rounded,

000 <,-- .1./ ~o 0 -':J .L.L) \ moist, nonplastic, brown
10 0 0 0

r----, 0 : 0 ·-----··----------1 l--(-C-a-l-l.-·c;"h-e-)....;,.---....:.--------1

1---- 0 0 0 "--->-----------,---.;;....----1 hard
I--.-~_ : : ~ ..=:'--;- -'- --1 SILTY SAND, predominantly
.••__. 0 0 0 SM "_ fine, sub-rounded, weakly

~ 0 ~A\/ . 23" cemented (calcareous), some
1-------' ~ ~ : iP-2t-j---------~: ---I 24" (11' 2"-13' 2") gravel, nonplastic, light
1-----< 0 0 f-- tan
I__~' 0 0 0 i ;

o : 0 P/\+IIP-f,4-·--...;..----;---~-----1 7"
1-------' 0 0 \---,. 19"(13'2"-14'9")

15 r--~.~..~/:r::~:.:tvt"iP:""::l:-"""--.....-------+-.Lm"'u·------.:4-------------l
---~:~.?:':..:.:..~.; __.__'-- .__--1 12" (14' 9"-15 ' 9") ( Ga tuna)

1------ioJ·:.·.·:.·:·:·:.tl.\v/-t--.-----------j 0" SANDSTONE, moderately weath-
1------<..: .....: ..:· 'A IPs<. IlCL.rec.oV:."c·..yr~T~ __...:.-__~ ered, moderately to very

...... ,: ...1/ \ • : 15" (15 ' 9" -17' )
I---~.'.""'....'.". j fractured, thickly bedded,
I--_;:.:.·.:·.:·.·:.·I\yl 1 i moderately hard, reddish
I-----'if •• ' ••• t--:Arlo-o+:----'---i----:-.L! - __19" brown

".:}::{.~:/\ ~':J! i ; : 19"(17'-18'7")

1----: :.: :. I-- lS-t~ted-·eo-t'-i-ng.l-a-t-l8;r7-!---.

20 : :: :••:: 1\ I . •
1-----' -01-+,++J~---<---------. __.. ,.".

o.3' ::.:.:'.::./.:HI-r--r----r----...----i...---I 2 .0 '
I-'-...c...:..,,...:.. .' f-u :x:l0·---i-----l.--+----15 0' ........ :. J."'f.: 5.0'

. ?:.:}:.:~:.,-J-il-IJ~\\+-+-'----i----'----I
••••••• f

I--_----'~~'.:..:~.?;.::~ 11---1+-----~----:.--~~---

CONSULTING 50lL .NO FOUNOA.TION ltNQrNll:IU'IS
PHOENiX. TUCSON .....LBUQUEltOUr • £.L. PASO

Stopped coring at 23.7'

SERGENT, HAUSKINS & BECKWITH

i
25 r---:G::R':O:":'UN:70::":w:'7A':T:'e:"R---------..J...-------...J...-------------..I

'- OEF'TH HOUR OATE [2]'
none _Is'? I

j'? B ~

-1-



VISUAL CLASSIFICATION

(Gatuna)

SANDSTONE, moderately weath
ered, thickly bedded, mod
erately hard, reddish brown

SAND, fine, sub-rounded,
predominantly quartz, some
silt, moist, nonplastic,
brown

( Caliche)

SILTY SAND, predominantly
fine, sub-rounded, some
gravel, dry, nonplastic,
whitish to pinkish white

very loose

REMARKS

LOG Of T2ST BORING NO.B-sl

RIG T Y P E C~}:.:1E=---_=s_=s:..._ _

BOR ING TYPE__..::6:....k:...2'_'-'H~o=l-=l~o~w:......:S::..t:::.;e=.m~~A""u~g>.::e;;.;r~ _
SUR FACE ELEV.__~34~0"-=4:t-.'-'7~4~ _
DATUM Mol zen-Corbin Survey

lRec.
IArhT

SM-SP

18"
18"(4'-5'6")
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o
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~
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<-,.J
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o 100- 0 ':
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0 0 0 :

.-------~ HH~¥~~(I=~')!-------1 ~~II (1' -2 ' 6")

0 0 0 : j
o 0 0 :---c-,---'----+1---:----1
o 0 0 1,--_---_----l-1---'-----1
0

0
0 i

n~~- !

:;---- 0 0 0 !

---.... 0 0 0 ..- ...- ..--.----.---------.....-.

o 0 0 . -'-- _

000
-.-.-_.. 0 0 0

\- .lI.hAo~I.o-,,----------------+-----------l------.---------.--.-..-.- .-_. --.-.-
0

0
0

1------ 0 0 0 .-.---.---.--....-------.-.."-----
0°0 ...--.

~===~_: ~: : r~lPI~~=__~~__·__---~~"~ __~..__=-=~ 18" hard
000 fA 18"(8'4"-9'10")

10 1-.--_-_-_-. ~ : : ~t~~~~-=------. ;:: (9' 10"-10' 7")

: 0 ~ ~ ~ 6"
~ :~ lA~~.~ .---- -- _ SM ~~,~10' 7"-11' 3")

o : 0 k-+-,------~------I IS II (11 ' 3" -12' 6")
: 0 : ~ b., re-j-eet::ed 3"
o 0 0 8" (12' 6"-13' 2")

1-----, : : : -y Pi- 13"

IS ~;;;;;;;;:~·:;,;;·.:~::~::.;::!L;;;J;\I....;;..-.;;.;;;;;;;;;;_.;;__ ;;;;;;;;;:;;;;;;;;~~:;;;*2;;:4~"~(~1~3~'~2=":-~1~5=' ~21='~)
.._--_..-'--~"--"----"- \,
._._-------~-----j

---·--------,-------1
·-..---..---r-------

-=0.•Q

;;
•u..
~

PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE l/?r:,/7Q

-----------+-------~
--------'---_._--~~---

Stopped sampling at 15.2'

:
: , ;

201---
1----.._-

---_._--_._---~---

-~----------_._-----_.

~._-,

---.-~-.------------I

: j

--_.__._---------,~--
---'---_._-_.-.----_.. _-_.._-_..

DEPTH HOUR

25

- CROUND WATER
DATE

none
SERGENT, HAUSKINS & BECKWITH

CONSUL.TING. SOIL. "NO FOUNO...TION I!.NGINI!.E:I'!S
PIoIOf.NIIt • TUCSON. "'L.IlIUQUE"QUf. • EL. "''''50



VISUAL CLASSI FICA TIOH

SAND, fine, sub-rotmded,
some silt, moist, nonplas
tic, reddish brown

loose

"

Page 1 of 2

LOG 0' TIST lORING NO.B-52

RIG T YPE C~ME:_7._---'5::.:5=_:_:__-------- __:_--
BORING TYPE 6~" Hollow Stem Auger & NX Diamond
SU RFAC EEL Ev. __~3;:.38:;:,;5:;....:...4..:..8::.....:-:-~:-- ...;C;.;;o....;;r....;;e~

DATUM Molzen-Corbin Survey

Rec.
REMARKSAdv,

;, •
0 g~ ~ -
'"

_. a :: ~"" r.o..c:
I- OM", ~ U

'" • a c ~

0 0 0 •a. a. ~""' ~ 0 '"J -."
e e 00- "" ~.
a a -""'0 ~""'
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al __ . O-J

o I
o 0 io 0 0 r-,~-----------j-,----f

o r---r---------.-------i
o • 0 \ / 2-2-4
o 0 18"

i 0 00 0 X c.~l'-'·..,•..,."(,211..1...-)__',, __+-__'::i_)M_--_'::i---iL:'
1---- nP~ 18"(1'-2'6")
1---; : ~ : ~,.....:1-----..,----,.-----:-,--.....,

_. 0" 0 ',_

o

..
o

u.
.:
..c
~
o
o

PROJECT Waste Isolation Pilot Plant
JOB NO E78-1135 DATE' 1/2fl/7q

hard

4"(3'1"-3'5")
• v o

v IX1S2:1nn/.6." ;
1----4 °0 0 I I I

o 0 ; i j I
0·0,---, , I

I-----i' 0 0 0 ~\:--fl--+-!-_---... ',...----+------1
! 0 0 0 \/.~ l 1 13"

5 1-----;. 00 ~ 0
0

_f,\. ,,", j : ; ; ,
1_ ------"--------0 --;~--1 16" ( 4 ' 4" - 5 ' 8")

o 0 0 f-- • SM
, 0 0 0\1-·------;

\~------~. nl.A~-"----,---:.---------- ~~" (5' 8"-7' 8")

0
0

0 ~
o ~ 0 \-r-~-------~----c--...

(Caliche)

SILTY Sk~D, predominantly
fine, sub-angular, weakly
cemented (calcareous), some
gravel, dry, nonplastic,
light tan to pinkish white

::';::':..' X p<; i,.,,.., .,."'{' u·
I--_-_.-_==--~.::.,::,:::.:'::. L\ _! ~e~__.._~: .. 24" ( 7 ' 8" -9 ' 8")

10 ::'::':':.:, /---, 18"
----~.:.:::::.:::,I)\P6 i ,-----.----·12" (9' 8"-10' 8")
---::.'..:'':':'.:,':~X p'7; 10"
----:.:'::::::::: ': .. 12"(10'8"-11'8")

(Gatuna)

SANDSTONE, weakly cemented,
very weathered, moderately
to very fractured, thinly
bedded, soft, reddish brown

note: interbedded calcium
rich layers

,----------_.,---'----

ll--++---,.---·---·----;----j

,
.

i

(Dewey Lake)

SILTSTONE, slightly weath
ered, thinly bedded, mod
erately hard, dark red with
some white banding

SERGENT, HAUSKINS & BECKWITH

CONSUl.TING SOIL "'NO FOUNO"'TION ENQINltelllS
PHOENIX. TUCSON. "'l.BUOUEIIlQUe: • I!L ~""SO



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 1/26/79

Page 2 of 2
LOG 0' TEST lORING NO.B-52

VISUAL CLASSI FICA TIOH

RIG T Y P E ~CI."-:=lE,----=5,-,,5,---- _
BORING TYPE 6~" Hollow Stem Auger & NX Diamond
SU RFAC EEL EV. __-=!3-=!3.:=.8~5..:...::!.4~8 .....,:;C~0::..lr~e;.....-

DATUM Molzen Corbin Survey

Rec.
Adv. REMARKS

,.. .
~ ~

~ u
< ~• •C ...

~.::
C...J

o
u
~... ~
E 0

<.:l...J

..
•u.

.:
~

Q.
•Q
25

f"I I.'

,
i -

i-.
~.

-- i
I

30
Stopped coring at 30.0'

---~.._.__._.__ .._-_.
-----. ~-------------.--
~----_.

351---

---_..

~--;

;

"

!

:

---------_._---_.._.

i .

._.-.-._------._---_.__ .._ ..

.. -... _.--_ ......_---._-- ----_._-
--_....._...-._._-_._ ....- ..-...... '---

"-'-'-'- -------_._..._... _---

GROUND WATER

I0"" I ,ou, I DATE SERGENT, HAUSKINS &BECKWITH
CONSUL.TlNG SOIL. AND FOUNDATION [NtiINI:E".
"'I-lOItNIX • TUCSON. "Ll!lUQUEI'lQUE • It ... PASO



VISUAL CLASSI FICATIOH

(Caliche)

SILTY SAND, fine, sub
rounded, weakly cemented
(calcareous), dry, nonplas
tic, whitish to pinkish
white

SAJ.~D, fine, sub-rounded,
some silt, moist, nonplastic
reddish brown

hard

loose

Page 1 of 2

LOG O' TEST lORING NO. B-53

RIG TYPE ~CME:.:==..---,5~5:::.- _
BORING TYPE 6~" Hollow Stem Auger & NX Diamond
SURFACE EL EV. __=-33::.:8::..::6~.:...:::6~5 _
DATUM Molzen-Corbin Survey

18"
18"(1'-2'6")

Rec.
I, REMARKSIftdv .

.,

"G
.i
c ",

- G E G ~

o ~ - cOG 0-... _. 0
~ ;; 0-

", .. Q J:;, U 0

Ci l- G", ... ~ U
G·

U .... 0 c ~

~ ;• • G G
~ ~ ~

~ ... ~ 0 Q, -u0 "'", ~-~
", .. ~

g e e 00= '0 ;~ 0 • 0 iii'" • ~ ...
~...J "" "" O...J ~o..

o
! 0 • 0 !

1----;1 ° • ° r---,------ --,---- . -----
o==; ::: ~~~:~-- -~-----" ~--~

I .0° ~I !
1---1 0

0
0 ! -,---------'!-----1-I---1

1--_---;) 0 0 a
! 0 0 a 1\ /; 1 SM-SP

1-----; ::: J-1I-+1Y-';I----4---
1
1-.----;=~--=-=~21"

----ii 0
0

0 1/\ lP:Li . ~--_ 24" (3' -5')
5 0 ° J-...\-__'----------------1

o ~ 0 I
1------- 0 f~ a r-;,---." ..,"--;:;--------------- . _

:=~o~o-o~~o~o/.~.I.L~Fi=_3::-:~.::::"~:1.:~='-&.":::._:e:-_r:-==_=__=_=.~=~::__:::_-=._=._=-=.~=s=.c.:;:::=~"t-liQ~iT::-(-5-,6-,-'--7-'-)----t--C-L-A~-Y-EY SAJ.'l'D, fine, sub-

~- firm rounded, moist, low plas- I
o ° 0 i'-.,,'- --\__t_i_c_i_t~y_,_r_e_d_o_'1_'s_h_b_r_o_wn --;!

~--; 0 0 ~~---.---____,_-------"------."-

I---i' o· 0 / . 27-11-(10Q15")· 13"
i 0 • 0 X 'e: '" : i

I-----i. 0: 0h,/A\~.=t.+I------I~--------j 18" ( 8 ' - 9 ' 5" )
o I) ..... I .:

10 I---il 0 ~ 0

J ~ 0 : f-oVf'<-j,.,....+-!--_-------'-----i 7"f---- j 000 1\, '", I

o ° 0 ~~=J---'------~'---.-g-M__ 10" ( 10 ' -10 ' 10")
I----.-t' 0 0 0 \ / :

'. 0 : 0 YIPfi; ... 13"f---, 0 0 0 f-jf'l\-I"--"--+--------,-.--...----
o 0 I 24"(10'10"-12'10"

1 0 °,,1-- '
1------1; 0 0 a 1\ /:; .

o 10"I 0 ° 0 X1P7 ;
I-----t, : 0 : hl/f--'\...~.L.-I--,------,;-.------1 22" (12 ' 10" -14 ' 8")

1 0 0 0 ~
15 1-_--'; 0 : 0 ~l\V...-IJI-........------------·--!ll"

o I~ ° ~f''IIE.8.L ---~------ , 'J" (1/. 'Q" , c:' 1"\'"

"i•~
.:
~

Q.
•o

PROJECT Waste Isolation Pi lot Plant
JOB NO I;; 78-1135 DATE----lL.3.d.L 7q

2Q......I.2~'--1

:'::'.::/: 1\ j ;
1-------,1.::'.::.::... +-'\W-I---------'-,----- 12"
l--~::;:;::;:::1/ 'Do: ..'---~--I 24" (15 ' 9"-17' 9")r.-----?.:.::..:.:.:I-- ,_..,-._--~_---I
/----,.."....."......,1-\-"+----,--------.;.-- --~----'.::.:;. Y iDl t') I 5~"

1-----1::".:':::'::':~ . 13" (1 7 ' 9"-18 ' 10")I-----.;·.:.·..·.:.·..~~_+------'----+i ---I

1----:":::::::::.1)( 'l.~ l."eTe-~Ee-a- - 3"
20 '.;:.; 16"(18'10"-20'2")

I-- ~ta-t:-ted-cG-};-:Y1gi at
; !

( Gatuna)

SANDSTONE, weakly cemented,
very weathered, moderately
fractured, thickly bedded,
moderately hard, reddish
brown

note: interbedded calcium
rich layers

U- i . . .

1.4 1.... 1...
;

DEPTH HOUR

none
DATE



Page 2 of 2
LOG 0' TEST BORING NO. B 53

\-H---....---,----~---__l

RIG T YP E ---"C.....~fE..._-_""'5_""'S'____ _

BORING TYPE 6!,;" Hollow Stem Auger & NX Diamonc
SU RFAC EEL Ev. __",L3",L3~8~6......~65,,-- ~C<..:.o::..:r~e::....-

DATUM Molzen-r:orbin Survey

VISUAL CLASSIFICATION

MUDSTONE, slightly weath
ered, very fractured, thinly
bedded, moderately hard,
dark red to reddish brown

REMARKSRec.
IAc1v

--·

~

~ 0 ~ ,..
g~ ~

o •.. • - ;:0
• "-

_. a ,.. ,; a-
u.. .. -c'&:" U a

-; I- 0M "- .. u
0-c u "- • a c 0 ; i0 0 0

..l: :.c a. a. ...... 0 "- -u
Q. ~ "-". E E

J - .... ....'
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00- '0 0• a ~ 0 a 0 -..,- ....
0

~
(,)...1 "" "" co_-s 0...1 ::Eo.

25

PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 1/30/79

5.3'
----,,----~5 . 3 '

·
,

30
,b.-:c========- _. -

Stopped coring at 30.2'
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35 I
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!

·

·

·
:

GROUND WATER

OATE



VISUAL CLASSIFICATION

Page 1 of 8

LOG 0' TEST lORING NO.B-54

REMARKS

RIG TY P E ..l.;Gu.Dc:=...o.2.l.0u.Ou.QL..- -----

BOR ING TY P E ~6.::;1~..."_T~r.:!:i~c~0:!..!n~e=__.l.lG~ei.lia~r.....Bw..=.io.J,t~ _
SUR F AC EEL EV. 3~4(!!Ou.o.8...o6JJO _

DATUM

SM

c:
o

'0 a
V'l U

"a't• •.:.: ...
•• 0c_
::lU

o G
- tI ~o 0_. 0

"'0..1:
tiM Cl.
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FILL
( Caliche)

~==~==~~'i__:.::.~.:..:r.::~..:f..:~:....~_~_f_;_:_~_~_·;_~_. :_'h_~O_f_:_~_~_:_~_~_~_~_ _1

!!. SAND, some silt, fine, poorly
graded, sub-angular, non
plastic, tan

o

0
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0
o 0 0
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o ~ 0
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0'= c
~ 0 0
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0
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o 0 0
oo 0

o
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o
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.:
oJ:

0-•Q

PROJECT Waste Is01 ation Pilot Pl ant
JOB NO. E78 1 J 35 DATE? 113/79

( Caliche)

SILTY S&~D, predominantly
fine, poorly graded, small
amount of clay, moderately
to strongly lime cemented,
very low plasticity, white

.

.•...,,- ..... SM-·....

-_.'---'---------~-----~----

--~-·------ .......---i---._..•_.._-_._--------_.--------i 0
0 1 " 0

o 0
o 0 0

o
0

0
0

o 0
oo 0

o 0 0
oo 0

i 0 0 0 1"- ....- .•__ .

1-----.. -.. - ': ~ : : L.-.-------.-.. __. _. -1
10 1 -.;. 0 0 0

o 0

--~ooo

f----. 0 0 0
0

0
0

CONSULTING SOIL. />,NO il'OUNOATION ENGINl!ll".
,"HOI[NIX • TUCSON' ......UQUIll'tOUr. • £1., PASO

SERGENT, HAUSKINS & BECKWITH

(Gatuna)

SANDSTONE, very weathered,
poorly consolidated, soft,
reddish tan

.

DATE

none

GROUND WA TER
DEPTH HOUR

r------:o::o/::::l+-.;---:--'--------j

1------,,::::,':t--.- ...------:.---.,----..;----j
~'::':'::-::':.::{.-4i-...l·---.l----+----'-----I

20 f-.-----f.°M1ffj---"" -'------...----...---
1---...... ': '::::::'j-,-.,.-~--___,----------'----l

:: ~1'1:;-==------~·---
25

15 1---..

-



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-J] 35 DATE 2/13/79

RIG T Y P E G7"D;;-rr-2-;O:;;-O_O-;--_---::;--_~~-----.,
BOR ING TY PE 6_~_"_T_r_i_c_o_n_e__G_e_a_r_B_i_t i

SURFACE ELEV. __~3.l::!408.60

DATUM

VISUAL CLASSIFICATION

Page 2 of 8
LOG O' TEST lORING NO.B-54

REMARKS

...
- :>.. u
~ w

• •Q <>.

~~.
Q..J

.. ~ .
:> " U0°: c:
:> " "
~ w _

-: ..~
~ ~ .." ..UQ,.llI:

••u.

.;
<>.•Q

Lo ~_g&<~-~-------------I
1----------;0 : :: .' .': 1:..:::..::.:~.:.::.j-.,.-....-.,...--------~---i
I-----ct.··.·.··.·.·.··.i-'--r----r,--------,---

---@iJ-,---- ',-----

(Santa Rosa)

SANDSTONE, moderately weath
ered, moderately consolidated
soft to moderately hard, pink

(Dewey Lake)

Intercalated SILTSTONE AND
CLAYSTONE, occasional thin
sandstone layer, moderately
hard, reddish bro\'fi

35 -

40

--
45 _

---

SERGENT. HAUSKINS & BECKWITH

50 GROUND WATER
DEF"TH HOUR

none
DATE

!

_1[XJI B I---CO-N'-U-C'-'NO-'-O-'C-AN-O-'O-U-NO-"-'O-N-'N-C'-N'-'.-'--t - PI10E"'lIX • TUCSON. ALIIUQU(IItQUr. • lEI.. PASO



PROJECT Waste Isolation Pilot Plant
JOBNO.E78JJ35 DATE 2/13179

RIG TYP E -"G~D~-__'2::.;O>::.O>::.0~ _

B0 RING TYPE__--:;6:-.!z;=..,'_'-,T::...r::...l.~· .:::.c~on=e---::G:.::e:.::a::.=r:......:B::..:l.::..:· t::...... _
SU RFI.e EEL EV. __-""3!.':;!4~0~8c....•.b!611.0 _

DATUM

VISUAL CLASSIFICATION

Page 3 of 8
LOG O' TEST lORING NO. B 54

REMARKS
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GROUND WATER

DEF"TH HOUR

none
DATE SERGENT, HAUSKINS & BECKWITH

CONSUL.TING SOil.. AND FOUNO"TION E:NOINE:~Fl~

"'~oe:Nrx • TUCSON • AL..UQUE:~otJe: • EL. PASO



PROJECT Waste IsolatioD Pilot Plant
JOB NO. E78-1135 DATE 2/13/79

Page 4 of 8

LOG 0' TIST lORING NO. B-54

RIG T Y P E GD_-_Z_O_O_O _

B0 RING TY PE__--:6;:.;.,.".4'_'--..::.T-=rc=i~c~o~n~e=--~G.:::e..:=a~r:........:B::.,;i=_t=__ _
SU RFACE E LEV. ----.:3....4J"lO"OS....QJ601.l----- _
DATUM

VISUAL CLASSIFICATIONREMARKS
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100
GROUND WATER

DEPTH HOUR DATE

none SERGENT, HAUSKINS & BECKWITH

COl'jSUl..TIl'lO SOiL "''''0 FOUNOATlON E!'oIGINEEJIIS
PHOENIX. TUCSON. "LI!UOU["Qut: • £1.. "''''50



PROJ ECT --,W.:..:a:::.;s:::..t::.;e=--I=-s:::.o=1;::a..:.t::.i~on........:..P-=i.=1-",o-,=t~P ....1....awn....t _
JOB NO. E78-1135 DATE 2/13/79

Page 5 0 f 8
LOG 0' TEST lORING NO. B 54

RIG TYPE GD-2000
BORING TYPE 6~" Tricone Gear Bit
SU RFACE ELEV. 3'-"l4..uO 8-:6c.OLL- _

DATUM

..
•u.
.:
"'"~•Q

100

105

110

115

120

125

~ c •
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c • -- ~....c c ~" ..
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REMARKS VISUAL CLASSIFICATION

- GROUND WATER
DEPTH HOUR

none
DATE: SERGENT, HAUSKINS & BECKWITH

CON5UL.TI~O SOIL ....... 0 FOUNO"'TION EN(',;INEERS
I"t-lOENIX • TUCSON. ALBUQUE.RQUE • EL ....so



PROJECT Waste Isolation Pilot Plant
JOB NO. E78-1135 DATE 2/13/79

RIG TY P E G~D-;;:..,.,..2=-0=-0=-0=--------------
B0 RING TYPE 6_!t;_'_'_T_r_i_c_o_n_e__G_e_a_r_B_i_t _
SUR FACE EL EY. __----""3:::>.4....0.....8.a......6 ....O _

DATUM

VISUAL CLASSIFICATION

B-54

Page 6 of 8

LOG OF TEST lORING NO.

REMARKS

,
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• g~ i -
Cl.
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~ ;,. "0...1:-0 t- 0"" Cl.
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U • Cl.. o c 0• •~ Q. Q. .. ~ - 0 Cl.
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125 1--'

I ~--

130

135

140

145

150
GROUND WATER

DEPTH HOUR

nOne
DATE

SERGENT, HAUSKINS & BECKWITH

CONSULTING SOH.. "NO FOUNOA,T'ION EN(iINE[...S
PHOI[NIX • T'ucso,," • A,l..IIUQU[ROUE • EL PASO



RIG TY P E G.,....D-:-:-_2_0_0_0 _

BOR ING TY P E 6....;~_"_T_r_i_c_o_n_e_G_e_a_r_B_i_t _
SUR FACE EL EV.__-_31.:::l4;.\,jQ:J.8~•..u6..uO _

DATUM

SERGENT, HAUSKINS & BECKWITH

PROJECT Waste Isolation Pilot Plant
JOB NO. E78-JJ35 DATE 2/13/79
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GROUND WATER

DEPTH HOUR DATE
none

--

---

REMARKS

Page 7 of 8

LOG OF TEST lORING NO. B-54

VISUAL CLASSI FI CA TIOH

-~-1[8J1-I # B ,-------------
t CONSUl-TINO SOil. AroNO FOUNOATION I[NCINli:IU'!I

PIoIO[NIX • TUCSON. Ar,"!lUQUERQUE • E .. PAllO-t-



RIG TYPE CD-2000
BORING TYPE 6~" Tricone Cear Bit
SU RFACE ELEV. __-"",34""0",,,3 .'-.!.6L\oO'--- 1

DATUM

PROJECT Waste Isolation Pilot Plant
JOB NO. E78 J) 35 DATE ? /13/79

i;. 0 "~ 0

~ • t.. o • - cO• 0-• .. e • a. • ~ :i
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"Q~ u 0

~ o '" <i f- .. '"0 '': t: • M a. •".~ ~ ~ !! '" a. •• e 0• • • · .
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Cll __
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175 f.-.. ~ (.

I

180 ,

185

"

REMARKS

Page 8 of 8

LOG 0' TEST lORING NO. R-'1lL

VISUAL CLASSIFICATION

190

195 -

l

I-.

200

t

GROUND WATER
DEf>TH ~OUFl

none
DATe:

Stopped gear bit at 200.0'
Redrilled to 210.0' 2/14/79
Observation well placed

2/14/79

J



Project: Waste Isolation Pilot Plant La g 0 f Tes t Pit No. ::-_---.JTP..l:.::;J,l _

Job No.: E78-1135 Location: N499670.58 E666892.66-"-'-","

Date: 3/7/79 By WRW

Width in Feet

Eleva t ion :_:::::.34::.:l=-:O~.0~5::-' _
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FIELD DENSITY TESTS

Depth Density Moisture
(ft. ) (pcf) (%)

0 101.5 3.6

3.2 96.9 7.0

8.6 91. 3 18.7

13.7 95.7 8.1

21.0 104.5 5.7

Depth
Sample u.S.

Visual Description Remarks(feet) !class.

0-5' BLK 1 SM-SP SAND, predominantly fine, some silt,
(3.2-3.7) subangular, nonplastic, tan

5-7' SC CLAYEY SAND, predominan tly fine, sub-
angular, medium plasticity, reddish
brown

7-8' BLK 2 SM (CALICHE)
(8.6-9.1) SILTY SAND, predominantly fine, sub-

angular, strongly lime cemented,
small amount of clay, low plasticity,
white to pinkish white

8-18' BLK3 (CALICHIFIED GATliNA), numerous
(13. 7- stringers of caliche with isolated
14.2) gatuna fragments, occasional mass of

gatuna to 3~' --
18-21' BLK 4 (GATUNA)

( 21.0- SANDSTONE, very weathered, poorly
21. 5) consolidated, soft to moderately

hard, brown

I

-tBl-.-
SERGENT, HAUSKINS &. BECKWITH
CO"'''Ul.TIHC ~OfL .... 0 'OU"'OATION [HeiNl-I. ...

~tolO(""IJ( • TUCSON 4 AL.UOUI:_oul:



Proj ect: Waste Isolation Pilo t Plant Log of Test Pit No.: TP-?

Job No.: E78-1135 Location: N499294.S0 E666648.S3

Date: 3/7/79 By WRW El eva t ion :_:::...34...:-"0::::5~.7~0:::..- _

Width in Feet

FIELD DENSITY TESTS

Depth Density Moisture
(ft. ) (pef) (%)

0 102.1 3.0

3.5 110.0 7.2

5.5 93.7 17.3

10.5 103.3 13.7

18161412108642
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\ c: <:In rl f
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\ I

\ ......... - I
cr~ --'::~rl II
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A
"- ./

\ ./ /
\ " / I

./
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i

\ C.::ll i c 1P /

--- "-
'.:::::::: /

(;a un /

/

o

12

2

4

~
Q)
Q) 6r.:..
l::

..-l

...c: 8
~

0.
III
q

10

14

Depth
(feet)

U.S.
Sample Irol

I'v ass. Visual Description Remarks

0-4' BLK 1 SM-SP
0.0-3.5)

SAND, predominantly fine, some silt,
subangular, nonplastic, tan

4-8' SC CLAYEY SAND, predominantly fine, sub
angular, medium plasticity, reddish
brown

8~11' BLK 2 SM
(5.5-6.0)

(CALICHE)
SILTY SAND, predominantly fine, small
amount of clay, low plasticity, white
to pinkish white

caliche platey
at top of
stratum

11-13.5' ::3LK 3
(11.0
1l.5)

(GATUNA)
SANDSTONE, weakly consolidated, very
weathered, some lime streaks, soft
to moderately hard, reddish tan

J
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Project: Waste Isolation Pilot plant

Job No.: E78-1135

Da t e : 3:.:./:...::2:...::2-:.../..:....7-=-9 ---.:By WRH

Width in Feet

Log of Test Trench No. : ~T=P~-~3~ __

Location:N4992l6.23 E667062.23

E1eva t ion :_----=-34...:...=.11=_..:.... .:...34 _

Looking North
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FIELD DENSITY TESTS

Depth Density Moisture
(ft. ) (pd) (%)

0 108.6 3.5

3.2 115.5 3.6

5.5 98.8 11.0

6.0 96.2 12.8

8.5 101. 3 11.3

9.2 109.5 5. 7

16.2 101.3 12.6

Depth
(feet)

u.s.
Sample Jr,l

~ ass. Visual Description Remarks

0-2.5' SM-SP SAND, predominantly fine, some silt,
subangular, nonplastic, tan

2.5-4' BLK 1 SC
(3.2-3.7)

CLAYEY SAND, predominantly fine, sub
angular, low to medium plasticity,
reddish brown

4-8' BLK 2 SM
(5.5-6.0)

(CALICHE)
SILTY SAND, predominantly fine,
strongly lime cemented, subangular,
low plasticity white

cali che from
4-8' very hard
and platey

BLK 3
(6.0-6.5)

8-17.9' ELK 5 SM
8.5-9.0) .

BLK 4
9.2-9.7)

BLK 6
16.2
16.7)

(CALICHE)
SILTY SAND, predominantly fine, con
siderable uncalcified gatuna
fragments, moderately lime cemented,
subangular, low plasticity, tan to
reddish tan

J

-IBJ-.-
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Project: Waste Isolation Pilot Plant

Job No.: E78-1135

f TP-4Log 0 Test Pit No. : ..;;.;..------

Location: N499l87.88 E667503.76

Date: 3/11/79 By J. Mireles

Width in Feet

Elevation: 3409.92
~-----------
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FIELD DENSITY TESTS

Depth Density Moisture
(f t. ) (pef) (%)

0 107.3 3.6

3.0 107.0 3.5

7.5 94.0 13.2

12.5 103.8 7.0

29.5 114.6 7.0

Depth
(feet)

0-4'

S U.S.
ample Ir-l

~. ass.

BLK 1 SM-SP
(3.0-3.5)

Visual Description

SAND, predominantly fine, some silt,
nonplastic, tan

Remarks

5-19' BLK 2 SM
(7.5-8.0

19-25' BLK 3 SM
(13.5-
14.0)

25-30' BLK 4
(29.5-
30.0)

SILTY SAND, predominantly fine, trace
of clay, subangular, very low plas
ticity to nonplastic, grayish green

(CALICHE)
SILTY SAND, predominantly fine, some
clay, subangular, low plasticity,
white to reddish brown

(GATUNA)
SANDSTONE, very to moderately
weathered, occasional fracture filled
with calcium carbonate, soft to
medium hard, brown

l' of grwelly
caliche at top
of bed-gravel
fine

Transition
zone in calid.e
last 4 feet
con tains ap
proximately 50%
gatuna frag
ments which
have been
calichified

I-tXt -~-~-:-~-L~-,~-~-:~-,:-.U_~~_K_,~-:-~-.~-,o-~-~-~~-~-._.~_T_H
.....O[HU; • TUCs>OH • .&L_UOU( -oue-.-



Project; __ Hast~Isclat.i'2ll.-Ei10LP~.an..L__ Log of Test Trench No. :_-'IE-:~ ~ _

Job No.: E78-1135

Date: 3/24/79

Width in Feet Looking West at center of Trench
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FIELD DENSI1Y TESTS

Depth Densi ty Hoisture
(ft.) (pef) - (%)-

0 98.2 3.3

3.5 108.9 3.4

9.9 96.9 11.9

10.6 102.3 11.5

13.9 111.6 5.1

20.9 105.3 7.4

Depth
(feet)

0-6'

6-8'

u. s.
Sample Irl

I'-' ass.

BLK 1 SM-SP
(3.5-4.0)

BLK 2 SC
(10.6-
11.1)

Visual Description

SAND, predominantly fine, some silt,
subangular, nonplastic, tan

CLAYEY SAND, predominantly fine, sub
angular, low to medium plasticity,
reddish brown

Remarks

8-12' BLK 3 SM
(9.9-10.4

(CALICHE)
SILTY SAND, predominantly fine,
strongly cemented, platey, sub
angular, low plasticity, white

Caliche very
hard from 8-12'

BLK 4
(13.9
14.0)

12-16' BLK 5
(20.9
21. 4)

SM (CALICHE)
SILTY SAND, predominantly fine, mod
erately lime cemented, moderately
friable, some gatuna fragments, sub
angular, low plasticity, white to
reddish tan

moderately
hard from
12-16 '

SERGENT, HAUSKINS &. BECKWITH

<:0""5oUI..1'''', S.OIL "'''''0 'OU"lD""'ON £"'C;t"'l:l:~



Log of Test Trench No.: 5

Job No.: E7S-1135-_._-- ---~----------------~-------- Location: N498206.07 E6669J2.33

Date:~6/79 By_ HR~ _ Elevation:_3_4Ql.-.Z_2 _

Width in Feet Looking East

FIELD DENSITY TESTS

Depth Density Moisture
(ft. ) (pef) (%)

0 98.2 3.3

3.5 108.9 3.4

9.9 96.9 11. 9

10.6 102.3 11.5

13.9 111.6 5.1

20.9 105.3 7.4
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Depth
Sample

U.S.
Visual Description Remarks(feet) !class.

0-3' SM-SP SAND, predominantly fine, some silt,
subangular, nonplastic, tan

3-7' BLK 1 SC CLAYEY SAND, predominantly fine, sub-
3.5-4.0) angular, low to medium plasticity,

orange to reddish brown

7-13' BLK 2
SM (CALICHE)10.6-

11.1) SILTY SAND, predominan tly fine,
strongly lime cemented, subangul ar,

BLK 3 low plasticity, white to light tan
9.9-10.4

._-~----

13-16 BLK 4 CALICHIFIED GAT UNA , very weathered
13.9- moderately fractured with lime in
14.4) fractures, moderately hard to hard,

reddish tan

16-21' BLK 5 (GATUNA)
(20.9- SANDSTONE, very weathered, slightly
21.4) fractured, thickly bedded, occasional

lime streak, moderately hard to soft,
dark brown

'.
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Section 2

Field Tests

I
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Plant Site
Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

The field testing reported in Section 2 was performed in
accordance with the following standards:

American Society for Testing_ and Materials:

ASTM Dl196-64(197l) - Nonrepetitive Static Plate Load Tests
of Soils and Flexible Pavement Com
ponents, For Use in Evaluation and
Design of Airport and Highway Pavements

-ASTM D1556-64(1974) - Density of Soil in Place by the Sand
Cone Method

U. S. Department of the Interior, Bureau of Reclamation,
Earth Manual, Second Edition, 1974: .

SERGENT, HAUSKINS & BECKWITH

Des. E-18

Des. E-19

- Field Permeability Tests in Boreholes

- Field Permeability Test
(Well Permeameter Method)

I

-1%11
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Section 2a

Field Permeability Tests

J
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Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. : B-1 Date: 12/28/78------- Tested By: __GW _

Gauge Height (AGS) 3.5 feet Ho 1e Size: 3" Nominal

In terva1 Tes ted: ----'3o!..<9:.......~0c_'___>:.t~o_5"'_'8\L......:2=__' _

TIME FLOW HETER READING FLOW RATE PRESSURE*
01in. ) (Gal. ) (CFM) (PSI)

a 2923.8 15

1 2928.4 (4.6) 0.62 15

2 2932.7 (4.3) 0.58 15

3 2936.8 (4.1) 0.55 15
4 2940.8 (4.0) 0.54 15

5 2944.7 (3.9) 0.52 15
6 2948.1 (3.4) 0.45 15
7 2951. 2 (3.1) 0.41 15
8 2954.1 (2.9) 0.39 15
9 2957.0 (2.9) 0.39 15

10 2959.8 (2.8) 0.37 15
11 2962.8 (3. 0) 0.40 15
12 2965.5 (2.7) 0.36 15
13 2968.3 (2.8) 0.37 15
14 2971.1 (2.8) 0.37 15
15 2973.9 (2.8) 0.37 15

;~ Gauge reading corrected for friction 10s·s



Haste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No.: B-1 Date: 12/28/78------- Tested By: __G_W _

Gauge Height (AGS) 3. 5 feet Hole Size: 3" Nominal-----'-------
Interval Tested: 39.0' to 58.2'-:....:.-;----'--'---------------------

TIME FLOW 11ETER READING FLOW RATE PRESSURE*
(Min. ) (Gal. ) (CFM) (PSI)

0 2976.5 20
1 2979.5 (3.0) 0.40 20
2 2982.6 (3.1) 0.41 20
3 2985.6 (3.0) 0.40 20'

4 2988.6 (3.0) 0.40 20
5 2996.5 (2.9) 0.39 20
6 2994.1 (2.6) 0.35 20
7 2996.8 (2.7) 0.36 20
8 2999.6 (2.8)

J
20

9
3004.9)

(2.6) 0.35 20
10 Ave. Ave. 20

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-1 Date: 12/28/79 Tested By: GW------- ------- ------

Gauge Height (AGS) 3.5 feet Hole Size: 3" Nominal

Interval Tested: 39.0' to 58.2'--::...:.-..::-=-----=-=--.=......::....:.......:.._----------------

TIME FLOW lfETER READING FLOW RATE PRESSURE*
(11in. ) (Gal. ) (CFM) (PSI)

0 3006.9 15

1 3008.5 (1. 6) 0.21 15

2 3010.6 (2.1) 0.28 15

3 3012.8 (2.2) 0.29 15
4 3014.8 (2.0) 0.27 15

5 3016.8 (2.0) 0.27 15

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :__B_-_1 Date :__1_2_/_2_8_/7_8__Tested By: __GW _

Gauge Height (AGS) 3.5 feet Hole Size: 3" Nominal-------...,....--
29.0' to 58.2'Interval Tested:

------..-:--=......:_-:.....::._~-----------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(11in. ) (Gal. ) (CFM) (PSI)

0 3083.7 10

1 3104.7 (21.0) 2.81 10

2 3123.8 (19.1) 2.55 10

3 3142.2 (18.4) 2.46 10

4 3159.4 (17.2) 2.30 10

5 3176.8 (17.4) 2.33 10

6 3193.6 (16.8) 2.25 10

7 3210.4 (16.8) 2.25 10

8 3225.3 (14.9) 1. 99 10

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS &BECKWITH

CO.......LTU..O .OIL "'ND I"OUI'IIIDATION 1l'1li0 1"Ill"
~"'OI"'llI.. Tl,IC60N • ",,,.UGUIf."Ol,lll • 1:" "".0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. : B-1 Date: 12/28/79 Tested By: GW------- ------- ------

Gauge Height (AGS) 3.5 feet Hole Size: 3" Nominal

29.0' to 53.2'In terva1 Tes ted:-------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 3242.1 25

1 3259.6 (17.5) 2.34 25
2 3277.3 (17.7) 2.37 25
3 3295.0 (17.7) 2.37 25
4 3312.6 (17.6) 2.35 25

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS &BECKWITH

CO"'SULT,,..G _OIL AND 'OUNOATIOH INOI",rl.llt.
~MO~N'" • TUCSON. AL.UOUIIIIOUIl • IL ~A.O



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

DOUBLE PACKER TESTS

Boring No.: B:"l Date: 12/28/78 Tested By: GW------- ------- ------

Gauge Height (AGS) 6.4 feet Hole Size: 3" Nominal

Interval Tested: 29.0' to 24.4'------------------------

TIME FLOW 11ETER READING FLOW RATE PRESSURE*
(l1in. ) (Gal. ) (CFM) (PSI)

0 3443.6 10
1 3470.6 (27.0) 3.61 10
2 3497.2 (26.6) 3.56 10
3 3523.8 (26.6) 3.56 10
4 3550.3 (26.5) 3.54 10
5 3576.3 (26.0) 3.48 10

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1115

SINGLE PACKER TESTS

Bor ing No. : -----=B:o.----"3'-- Date : _....:1=2",-,/....:1=8:....t./....:7--=8::...-_Te s ted By: _--=.P...=;HW:.:.:...- _

Gauge Height (AGS) 3.0 feet Hole Size: 3" Nominal_....::o.-=---=---=..:::::c.=.::'-- _

Interval Tested: 25.0' to 29.0 1

----.:=-=-:..-=-.----.:=-=---=-=~=-------------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(:t1in. ) (Gal. ) (CFM) (PSI)

0 3126.1 10

1 3126.1 (0) 0 10

2 3126.1 (0) 0 10
3 3126.1 (0) 0 10
4 3126.1 (0) 0 10
5 3126.1 (0) 0 10

* Gauge reading corrected for frictio~ loss

SERGENT, HAUSKINS & BECKWITH
CO .... ULT ....O SOIt....... 0 "OU"'D..TIO'" 1:"'41"'1:'(.-"
'-""OEN••• TUCSON. ,",\.suoua_OUI: • or.T.. ~...o



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-3 Date: 12/18/79------- Tested By: PHH-----

Gauge Height (AGS) 3.0 feet Hole Size: 3" Nominal

25.0' to 29.0'Interval Tested:------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(11in. ) (Gal. ) (CFI1) (PSI)

0 3216.15 15
1 3126.2 (0) 0 15
2 3126.2 (0) 0 15

3 3126.2 (0) 0 15
4 3126.2 (0) 0 15
5 3126.2 (0) 0 15

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

CONSTANT HEAD TESTS

Boring No.: B-4A Date: 12/18/78------- Tested by:~GW~ _

Casing Height (AGS) 1. 2 feet Casing Size: 3-1/8" I.D.

Total Head: 5.2 feet Remarks: Total depth of boring 4',--------

Test conducted in sand

TIME TIME FLOW RATE
(Hr. , Min. , Sec.) (s ec. ) (Seconds for 2S0ITID.1)

4:11:05 665 0
4:12:58 778 113
4:14:27 867 89
4:15:53 953 86
4:17:28 1030 77
4:19:08 1148 118
4:20:52 1252 104
4:22:32 1352 100
4:24:31 1471 119
4:26:09 1569 98
4:27:52 1672 103
4:29:35 1775 103
4:31:34 1894 119
4:33:10 1990 96
4:34:54 2094 104
4:36:54 2214 120
4:38:39 2319 105
4:40:34 2434 115
4:42:36 2556 112
4:44:35 2675 119

I
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Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

CONSTANT HEAD TESTS

Boring No. : B-4A Date: 12/18/78 Tested by: GW

Casing Height (AGS) 1.2 feet Casing Size: 3-1/2" 1. D.

Total Head: 5.2 feet Remarks: Total depth of hole 4' ,.
Test conducted in sand

TIME TIME FLOW RATE
(Hr. , Min. , Sec.) (s ec. ) (Seconds for 250rrml)

4:46:25 2785 110
4:48:27 2880 95
4:50:25 3025 145
4:52:28 3141 116
4:54:33 3273 132
4:56:38 3398 125
4:58:45 3525 127
5:00:59 3659 134
5:03:06 3780 111
5:05:07 3907 127
5:07:14 4034 127
5:09:30 4170 136
5:11:19 4279 109
5:13:21 4401 127

I
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SERGENT, HAUSKINS & BECKWITH

Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

CONSTANT HEAD TESTS

Boring No. : B-4A Date: 12/19/78 Tested by: GW
3-1/8" I.D. ,

Casing Height (AGS) 1.7 feet Casing Size: 6-1/2" O.D.

Total Head: 15.3 feet Remarks: Total depth of hole 13.6' !

Bottom of casing 2' in caliche

TIME TINE FLOW RATE
(Hr. , Min. , Sec.) (sec.) (Seconds for 250rnm)

8:27:11 1631
8:34:14 2054 423
8:46:06 2766 712
9:00:53 3653 887
9:16:19 4579 926
9:33:19 5599 1020

I
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Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

FALLING HEAD TEST

Boring No. : B-4A Date: 12/19/78 Tested by: GW
------- 3-1/8''--'""'PI~.D~.---

Casing Height (AGS): 1. 7 feet Casing Size: 6-1/2" O.D.

Total Head: 15.3 feet Remarks: Total depth of hole 13.6' ,

Bottom of casing 2' in caliche

TIME DROP IN WATER RATE OF DROP
(Hin. ) (em) (em)

0 5.0
10 7.2 2.2
20 9.3 2.1
30 11. 5 2.2
40 13.6 2.1
50 15.4 1.8
60 17.1 1.6

I
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Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

CONSTANT HEAD TESTS

12/19/79 Tested by: GW-----
f

3-1/8" I.D.,
Casing Height (AGS) __1_._7__e_e_t Casing Size: 6-1.2" O.D.

B . N B-4A D torlng 0.: a e:-------

Total Head: 15.3 feet Remarks: Total depth of hole 13.6' ,

Bottom of casing 2' in caliche

TIME
(Hr., Nin., Sec.)

TINE
(s ec. )

FLOW RATE
(Seconds for 250mm)

10:34:36

10:36:27

·10:39:24

10:41:44

10:44:15

10:46:20

2076

2187

2364

2504

2655

2780

11~

177

140

151

125



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :__B_-_5 Date: 12/17/79 Tes ted By: PHW
-----

Gauge Height (AGS) 5.0 feet Hole Size: 3" Nominal---------
Interval Tested: 23.0' to 32.3'------------------------

TIME FLOW 11ETER READING FLOW FATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 2809.2 10
1 2814.4 (5.2) 0.70 10
2 2819.8 (5.4) 0.72 10
3 2824.4 (4.6) 0.62 10
4 2829.7 (5.3) 0.71 10
5 2834.2 (4.5) 0.60 10
6 2838.9 (4.7) 0.63 10
7 2843.4 (4.5) 0.60 10
8 2848.0 (4.6) 0.62 10
9 2852.5 (4.5) 0.60 10

10 2856.9 (4.4) 0.59 10

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-5 Date: 12/17/78------- Tested By: PHW-----
Gauge Height (AGS) 5.0 feet Hole Size: 3" Nominal---------
Interval Tested: 23.0' to 32.3'------------------------

TIME FLOW 11ETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 2883.1 15

1 2888.9 (5.8) 0.78 15
2 2894.5 (5.6) 0.75 15
3 2900.3 (5.8) 0.78 15

4 2905.9 (5.6) 0.75 15

5 2911. 6 (5. 7) 0.76 15

6 2917.4 (5.8) 0.78 15

* Gauge reading corrected for friction loss

-'-
_ ~1-SE-~-~.-~u~-,~-.•H-.:-.~-~K-,~~-.~-.,~-o.-~~-.~-~-.. _IT_H
~ ""0''' .•• TUCSON .......UQUC"'gUC • 1:1. " ...SO-,-



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78~1135

SINGLE PACKER TESTS

Boring No.: B-5 Date: 12/17/79------- Tested By: PHW-----
Gauge Height (AGS) __5_.0_f_e_e_t Hole Size: 3" Nominal

Interval Tested: 23.0 1 to 32.3'------------------------

TINE FLOW HETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 2927.2 10

1 2931. 6 (4.4) 0.59 10

2 2936.0 (4.4) 0.59 10

3 2940.3 (4.3) o 58 10

4 2944.5 (4.2) 0.56 10
5 2948.8 (4.3) 0.58 10

6 2953.2 (4.4) 0.59 10

* Gauge reading corrected for friction loss



LOG 0 F TEST 60 R !r~ G NO. B-5 AROJECT Waste IsolatjoD Pilot Plant
JBNO E78-1135 DATE 12/17/78

I 'i:i
RIC TYPE CME-55

~

6~" Ho11m.,.- BORING TYPE Stem Auger.. - E t =>i - g~ E c ~ c SURFACE HEV. 3417.43Q. > . 00... r: -: .
- :> =0

\I,
:> 0 -

> .. 0'<; 0; .. u_ 00:; Mo1zen-Corbjn
I ..!:

0-" .. .... -n 0. c ~ • 0 on. DATUM Sllrvey
:> - c 'D.!!c ~ • .!! !! .. Co • 0 • • ~ -

.<; .. D ~ o Co :> c .-.c --t: Q. Q.
~ -"tl t: -

~ c·- 0. E E >-
_ u

~ :
o c : .. .. 0°-

a~
o ~ c~ REMARKS VISUAL CLASSIFICA TION.. 0 .. .. -~.

0 u:'a: Cl..J II) II)

CD __
~:. :)u

I
U Ol~ 0

~

000
SILTY SAND, fine, sub-rounded,

0
0 predominan tly quartz, nonplas-0
0

0 0 SM tic, brown to tan0o 0

I
0

0
0 note: some silt and small

o 0 0
0 amoun t of clay from 3' -5'

5 0 0
0

0 0

0
0

0

I
o 0 0

0 0 (Caliche)
0a 0 SILTY SAND, predominantly fine,

a 0 0

0
0

0
lime cemeted, nonplastic, light

I
10 0 tan0 0 SM

0
0

<)
.

o 0 0 J (Ga tuna)
0

- :,."-", - ~- -. ~ --.-¥ - - - SANDSTONE, red, soft,-
~

I
,. - ..-

15 I Stopped auger at 12.6'

I
FIELD PERMEABILITY TEST 1st Run, Sand Strata

E-18 CONSTANT HEAD TEST
OPEN-END Bottom of casing = 3.8' below

1st Run QUANTITt bnd Run QUANTITY READING
ground surface

I
TIME (ML) TlME (HI.) TlME

(FT3 OR IN) Top of casing = 1.5 ' above ground
surface

2:31:00 0 3:32:00 0
Head = 5.3'

I 2:31:55 250 t3:33:35 250

13:40:25
Casing O.D.= 6-1/2"

2:33:00 250 250

13:42:05
1. D.= 3-1/8"

I
2:34:10 250 250

2:35:20 250 13:43:50 250

13:45:40
Note: At 2:43 p.m. allowed casing

2: 36: 40 250 250 to drain Head drop 3' at

I 2:38:00 250 3:39 p.m.

2:39:15 250

I 2:40:40 250 2nd Run, 3.3 days old

2:42:05 250 Another test planned for caliche
at 12.5' but gatuna was encoun-

I 2:43:30 250 teredo

I

I

I
I CROUND W4TER IIo<m I ROUR I om I -~-,-

SERGENT, HAUSKINS & BECKWITt-l

(.n_ " ..c..""" .. ""' 0 .~ .. _ ..... , ..... ...G, ...c, ..
• _, 1l.CaotoII 'It''h#I.,,.ut • ""-...0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

B0 r ing No. : B- 6 Date : 12 / 17 / 78------- Tested By: GW------
Hole Size: 3" NominalGauge Height (AGS) 6.5 feet

Interval Tested: 16.0' to 26.3'-------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

1 2459.9 0 10

5 2459.9 0 15

~'< Gauge reading corrected for friction loss

SERGENT, HAUSKINS &BECKWITH
<;O"'.Ul.T1N4 .OIL "NO ,,"OVNO"Tl0" INOIN&I".
~HO&"" •• T1,JC,O" • "",IJQIJIl_OU& ... I". ,. ...-.0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No.: B-8 Date: 1/4/79-------- Tested By: G_W __

41.0' to 50.0'

Gauge Height (AGS) 6.5 feet Hole Size: 3" Nominal---------
In terva1 Tes ted: -----------------------------------

TIME
(11in. )

o
10

FLOW 11ETER READING
(Gal. )

3682.7

3682.7

FLOW RATE
(CFM)

o
o

PRESSURE*
(PSI)

15

15

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

CONSu'LT""O .OIL "'NO "OUNO"T10N I'NOINI:IUM,
~OI:JoI'.. rueAO•• AL.uou••aLl... t:L ~"..



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Bor ing No. :__B""--.....;8>L.- Date :_-=1:.L,./-,4...L.../...:....7.::.,.9 Te s te d By: _....::G::..;.W'-- _

Gauge Height (AGS) 6.5 feet Hole Size: 3" Nominal

Interval Tested: 41.0' to 50.0'
-...:..=..:.....::::..._=-.....::::..;::...:....:~-----------------

TIME
(11in. )

a
10

FLOW HETER READING
(Gal. )

3682.7
3682.7

FLOW RATE
(CFM)

a
a

PRESSURE*
(PSI)

20

20

* Gauge ~eading corrected for friction loss

SERGENT. HAUSKINS &BECKWITH
CON.ULTIMO SOIL. "'HO II0UHOATION 1(Ilol0'"11:1."
~OIlNI•• TUCSON. AL._UOLlI."OUI. • u. P'".et



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :__B_-_8 Date :__1_/_4_/_7_9 Tested By:__GW _

Gauge Height (AGS) 6.5' Hole Size: 3" Nominal
---------
36.0 ' to 50'Interval Tested:-----------------------

TI1-JE FLOW l1ETER READING FLOW RATE PRESSURE"'-
(11in. ) (Gal. ) (CFM) (PSI)

0 3740.0 15

1 3751.1 (11.1) 1.48 15

2 3761. 2 (10.1) 1. 35 15

3 3771. 2 (10.0) 1. 34 15

4 3780.6 <- 9.4) 1. 26 15

5 3790.6 (10.0) 1. 34 15

6 3798.6 ( 8.0) 1. 07 15

7 3805.5 ( 6.9) 0.92 15

8 3812.4 ( 6.9) 0.92 15

9 3820.2 ( 7.8) 1. 04 15

10 3827.1 ( 6.9) 0.92 15

11 3833.9 ( 6.8) 0.91 1'--:J

12 3840.8 ( 6.9) 0.92 15
13 3847.5 ( 6.7) 0.90 15
14 3854.1 ( 6.6) 0.88 15

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. : B- 8 Date: 1/4/79 Te s ted By: GW ._--0-._____ _----'-----'-____ _ _
Gauge Height (AGS) 6.5 feet Hole Size: 3" Nominal---------
Interval Tested: 36'0' to 50.0'------------------------

TIME FLOW 11ETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 3875.5 20

1 3883.3 (7.8) 1. 0"- 20

2 3890.9 (7.6) 1. 02 20

3 3898.5 (7.6) 1. 02 20

4 3906.0 (7.5) 1. 00 20

5 3913.5 (7.5) 1. 00 20

6 3921.0 (7 .5) 1. 00 20

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS &BECKWITH
CON.U~flNG .c)l~ ANO III'O\,l"'O.lt,TION r. ...aIN ...
~MOr.NI.,. TUCSON • "~.UQUIl"OUI • IL ~ o



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No.: B-8 Date: 1/4/79 Tested By: GW----:=---=:.-..---- -~~~--- ------

Gauge Height (AGS)_.....;6:....;.;...;5~f:.....:e;...;e:.....:t Hole Size: 3" Nominal

Interval Tested: 36.0' to 50.0'
-----.;=--=--~--=:.....::...-....::......:;....;...,,:,.-----------------

TIME FLOW 11ETER READING FLOW RATE PRESSURE;~

(Hin. ) (Gal. ) (CFM) (PSI)

a 3927.5 17

1 3933.7 (6.2) 0.83 17

2 3939.9 (6.2) 0.83 17

3 3945.9 (6.0) 0.80 17

4 3951.9 (6.0) 0.80 17

5 3957.8 (5.9) 0.79 17

6 3963.9 (6.1) 0.82 17

7 3969.9 (6. 0) 0.80 17

* Gauge reading corrected for friction loss

SERGENT. HAUSKINS &BECKWITH
COllll.Ur,.TIHG 80lL ...... 0 l'"OUHOATIOllll 1l:l'IIGI .... EIl...

"",oeNIX. T'UcaOH • "L."QUII:"'aUII: • I:L ~ o



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. : B-8 Date: 1/4/79--=--"'----- Tes ted By: GW-----

Gauge Height (AGS) 6.5 feet Hole Size: 3" Nominal

31:0' to 50'0'In terval Tes ted:-----------------------

TIME FLOW HE TE R READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 4001. 8 10
1 4007.2 (5.4) 0.72 10
2 4012.2 (3.0) 0.67 10
3 4017.0 (4.8) 0.64 10
4 4021. 9 (4.9) 0.66 10
5 4026.6 (4.7) 0.63 10
6 4031.3 (4.7) 0.63 10
7 4035.8 (4.5) 0.60 10
8 4040.0 (4.2) 0.56 10
9 4044.2 (4.2) 0.56 10

10 4048.3 (4.1) 0.55 10
11 4052.5 (4.2) 0.56 10
12 4056.5 (4.0) 0.54 10
13 4060.3 0.8) 0.51 10
14 4064.4 (4.1) 0.55 10
15 4068.3 0 .. 9) 0.52 10
16 4072.2 0.9) 0.52 10
17 4075.9 0.7) 0.49 10
18 4079,2 (3,3) 0.44 10
19 4083.3 (4.1) 0.55 10

"k Gauge reading corrected for friction loss

I

-tXt SERGENT, HAUSKINS &BECKWITH
co.....ULT..... SOIL .....0 "OUNOATION t: ...o, ...........
~MOl!:"" •• TUCSON .......uau ....ou... ilL ~....o-t-



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. : B-8 Date: 1/4/79 Tes ted By: GW_~~____ _--=..1.._----'-'-_....:......:;..___ _~ _

:

Gauge Height (AGS) 6.5 feet Hole Size: 3" Nominal

Interval Tested: 31.0' to 50.0'
----..:=-=..;:....::....--::....::....~~-----------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 4094.8 15
1 4099.8 (5.0) 0.67 15
2 4104.2 (4.4) 0.59 15
3 4108.8 (4.6) 0.62 15
4 4113.5 (4.7) 0.63 15
5 4118.2 (4.7) 0.63 15
6 4122.9 (4.7) 0.63 15
7 4127.6 (4.7) 0.63 15

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

COt'llSU\.TI""Q SOIL "'''Q ,.aU"QATIQN 11["'01,,11[11[""
_011"'.. TUCSOIoll • 4L_UGUIl"QUC. • IEL ......0



Waste Isolation Pilot Plant
. Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. : B_-_8 Date: 1/4/79 Tested By: GW-----
Hole Size: 3" NominalGauge Height (AGS) 6.5 feet

Interval Tested: 31.0' to 50.0'
-----------------------------------------------

TIME FLOW ~1ETER READING FLOW RATE PRESSURE;~

(l1in. ) (Gal. ) (CFM) (PSI)

0 4131. 5 10

1 4135.0 (3.5) 0.47 10
2 4138'.5 (3.5) 0.47 10
3 4142.2 (3.7) 0.49 10

4 4145.8 (3.6) 0.48 10
5 4149.2 (3.4) 0.45 10
6 4153.0 (3.8) 0.51 10
7 4156.4 (3.4) 0.45 10
8 4159.9 (3.5) 0.47

i< Gauge reading corrected for friction loss



Haste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No.: B-3 Date: 1/4/79------- Tested By: GW _

Hole Size: 3" NominalGauge Height (AGS) 6.5 feet

16.0 ' to 50.0'Interval Tested:------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 4225.7 10

1 4223.9 (3.2) 0.43 10

2 4232.3 (3.4) 0.45 10

3 4235.7 (3.4) 0.45 10

4 4239.1 (3.4) 0.45 10
5 4242.5 (3.4) 0.45 10

6 4245.9 (3.4) 0.45 10

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No.: B-8 Date: 1/4/79------- Tested By: __G_W __

Hole Size: 3: NominalGauge Height (AGS) 6.5 feet

Interval Tested: 16.0' to 50.0'-----------------------

TINE FLOW 11ETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 4249.7 15

1 4256.0 (6.3) 0.84 15
2 4262.1 (6.1) 0.82 15
3 4268.2 (6.1) 0.82 15
4 4274.0 (5.8) 0.78 15
5 4279.6 (5.6) 0.75 15
6 4285.3 (5.7) 0.76 15
7 4290.7 (5.4) 0.72 15
8 4296.2 (5.5) 0.74 15
9 4301. 5 (5.3) 0.71 15

10 4306.8 (5.3) 0.71 15
11 4312.2 (5.4) 0.72 15

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-8 Date: 1/4/79------- Tested By: GW _

Gauge Height (AGS) 6_._5_f_e_e_t Hole Size: 3_"__N_o_ffi_in_a_l __

16.0 ' to 50.0'Interval Tested: -------------------------------------

TINE FLOW HETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 4321. 3 10

1 4325.1 (3.8) 0.51 10
2 4328.7 (3.6) 0.48 10
3 4332.1 (3.4) 0.45 10

4 4335.2 (3.1) 0.41 10
5 4338.4 (3.2) 0.43 10
6 4341. 4 (3.0) 0.40 10
7 4344.7 (3.3) 0.44 10
8 4348.2 (3.5) 0.47 10
9 4351. 6 (3.4) 0.45 10

10 4355.0 (3.4) 0.45 10

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

DOUBLE PACKER TESTS

Boring No. : B-8 Date: 1/4/79------- Tested By:__GW _

Hole Size: 3" NominalGauge Height (AGS) 3.5 feet

Interval Tested: 34.5' to 39.5'-----------------------

TIME FLOW BETER READING FLOW RATE PRESSURE,""
CI1in. ) (Gal. ) (CFM) (PSI)

0 4365.8 15
1 4369.2 (3.4) 0.45 15
2 4372.7 (3.5) 0.47 15

3 4376.0 (3.3)' 0.44 15

4 4378.7 (2.7) 0.36 15
5 4381. 5 (2.8) 0.37 15
6 4384.2 (2.7) 0.36 15
7 4386.8 (2.6) 0.35 15
8 4389.4 (2.6) 0.35 15
9 4392.2 (2.8) 0.37 15

10 4394.7 (2.5) 0.33 15

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No. : B-8 Date: 1/4/79 Tested By: GW_~~_____ _---=:...L._~_.:_::....___ _ _

Gauge Height (AGS)_~3~.~5~f~e~e~t~ Hole Size: __~3~'_'~N~o~m~i~n_a_l _

34.5' to 39.5'In terval Tes ted:
---=-...:....:....;=-------=..;::.........:~:....::.-_----------------

TIl-'JE FLOW l1ETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 4399.3 20

1 4402.7 (3.4) 0.45 20

2 4406.1 (3.4) 0.45 20

3 4409.6 (3.5) 0.47 20

4 4412.9 (3.3) 0.44 20

* Gauge reading corrected for friction loss



GW

Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No.: B-3 Date: 1/4/79 Tested By:------- ------''-----'---- ------

Gauge Height (AGS) 3.5 feet 3" Nominal

Interval Tested: 34.5' to 3905'-------------------------

TIME FLOW BETER READING FLOW RATE PRESSURE'''"
(Hin. ) (Gal. ) (CFM) (PSI)

0 4415.9 15

1 4418.9 (3.0) 0.40 15

2 4422.3" (3.4) 0.45 15

3 4425.7- (3.4) 0.45 15

'Ok Gauge reading corrected for friction loss



Hole Size: 3" Nominal

Haste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No. :_B_-_9 Date :__1_/_4_/_7_9 Tested By: __GW _

Gauge Height (AGS) 5.3 feet

Interval Tested: 31.9' to 38.3'------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE?""
(Hin. ) (Gal. ) (CFM) (PSI)

0 2612.8 10

1 ·2617.3 (4.5) 0.60 10
2 2622.2 (3.9) 0.52 10
3 2627.0 (4.8) 0,64 10
4 2631. 6 (4.6) 0.62 10
5 2636.1 (4.5) 0.60 10
6 2640.4 (4.3) 0.58 10
7 2644.7 (4.3) 0.58 10
8 2649.0 (4.3) 0.58 10
9 2653.3 (4.3) 0.58 10

a/< Gauge reading corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

COIOl.UI,.TJIl,a .ou.. A"'O ..ou .... o ..no'" (HCI"'&&'-'
"''''OCN'•• TUCSON. AI,._",OU(_OVI • Cl.. ,.,..0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. : B-9 Date: 1/4/79 Tested By: GW

Gauge Height (AGS) 5.3 feet Hole Size: 3" Nominal

In terva1 Tes ted: 31. 9' to 38.3'

TIME FLOW l1ETER READING FLOW RATE PRESSURE'\-
(Hin. ) (Gal. ) (CFM) (PSI)

0 2658.5 15

1 2663.7 (5.2) 0.70 15

2 2669.1 (5.4) 0.72 15

3 2674.6 (5.5) 0.74 15

4 2679.8 (5.2) 0.70 15

5 2685.3 (5.5) 0.74 15

6 2690.6 (5.3 0.71 15

7 2696.1 (5.5) 0.74 15

,'~ Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. : B-9 Date: 12/20/78 Tested By: GW

Gauge Height (AGS) 5.3 feet Hole Size: 3" Nominal

Interval Tested: 31. 9' to 38.3'

TINE FLOW l1ETER READING FLOW RATE PRESSURE,""
(Hin. ) (Gal. ) (CFM) (PSI)

0 2710.9 10

1 2715.2 (4.3) 0.58 10

2 2719.4 (4.2) 0.56 10
3 2724.1 (4.7) 0.63 10

4 2728.6 (4.5) 0.60 10
5 2732.8 (4.2) 0.56 10

6 2736.9 (4.1) 0.55 10
7 2740.9 (4.0) 0.54 10

8 2745.1 (4.2) 0.56 10

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

<;ONSUl•.-T'HG SOIL .... 0 'OUOlfO..TION I[I'OGlJoI(I".
"''''01[''''''. TUCIO,. • 41..uQul_OUI. • 1[1.. ""SO



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No.: B-10 Date: 12/19/79------- Tested By: PHW _

Hole Size: 3" NominalGauge Height (AGS) 2.2 feet

Interval Tested: 25.8' to 32.0'-----------------------

TIME FLOW HETER READING FLOW RATE PRESSURE,lr
(Hin.) (Gal. ) (CFM) . (PS I)

0 3271. 8 10

1 3278.9 (7.1) 0.95 10

2 3285.2 (6.3) 0.84 10

3 3291.3 (6.1) 0.82 10

4 ] (5. 5) } 0.74
10

5 3302.3 Ave. Ave. 10
6 3307.7 (5.4) 0.72 10
7 3312.8 (5.1) 0.68 10
8 3317.9 (5.1) 0.68 10
9 3322.9 (5.0) 0.67 10

10 3327.9 (5.0) 0.67 10
11 3332.7 (4.8) 0.64 10
12 3337.3 (4.6) 0.62 10
13 3342.1 (4.8) 0.64 10
14 3346.5 (4.4) 0.59 10
15 3351. 2 (4.7) 0.63 10
16 3355.4 (4.2) 0.56 10
17 3359.7 (4.3) 0.5.8 10
18 3364.0 (4.3) 0.58 10
19 3368.3 (4.3) 0.58 10
20 3372.6 (4.3) 0.58 10
21 3376.8 (4.2) 0.56 10

7< Gauge reading corrected for friction l~ss

-lX1~
SERGENT, HAUSKINS & BECKWITH

# B I CO .. ~UL.T''''G $011. ""'0 'OUI\fD"TIO,," l"'C'N[[lIt.-,- ~"'O~"!J.. TUC50", • "L._UQUC_OUI: • £1. ~".o



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1l35

SINGLE PACKER TESTS

Boring No.: B-I0 Date: 12/19/78------- Tes ted By: PHW-----
Gauge Height (AGS) __2_._2_f_ee_t Hole Size: 3_"_N_o_m_i_n_a_l _

Interval Tested: 25.8' to 32.0'-----------------------

TIl'lE FLOW 11ETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 3392.3 15
1 3397.7 (5.4) 0.72 15
2 3403.0 (5.3) 0.71 15
3 3408.1 (5.1) 0.68 15
4 3413.2 (5.1) 0.68 15
5 3418.1 (4.9) 0.66 15
6 3423.0 (4.9) 0.66 15
7 3427.7 (4. 7) 0.63 15
8 3432.5 (4.8) 0.64 15
9 3437.2 (4.7) 0.63 15

10 3441.9 (4.7) 0.63 15
11 3446,8 (4.9) 0.66 15
12 3451. 3 (4.5) 0.60 15
13 3455.8 (4.5) 0.60 15
14 3460.5 (4.7) 0.63 15
15 3465.2 (4.7) 0.63 15
16 3469.7 (4.5) 0.60 15
17 J(4 .7)

15
18 3479.1 Ave. 0.63 15
19 3483.7 (4.6) 0.62 15
20 3488.2 (4.5) 0.60 15

")'( Gauge reading corrected for friction loss
I

-1XJ~
SERGENT, HAUSKINS & BECKWITH

,j B I CONSULTr ....G 'OIL ."'0 1I01"l .. a"TION r.NGI""ltltlll.
~"OI"I•• TUC'ON ,. 4L_UQUIl:"ouc: • ItL ~••o-,-



PHW

Haste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-l0 Date: 12/19/78 Tested By:------- ------- ------
Gauge Height (AGS) 2_.2_f_e_e_t Hole Size: 3_If__N_offi__in_a_l _

Interval Tested: 25.8' to 32.0'
---------------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE''-
(Hin. ) (Gal. ) (CFM) (PSI)

0 3500.2 10

1 3503.7 (3.5) 0.47 10

2 3507.2 (3.5) 0.47 10

3 3510.7 (3.5) 0.47 10

4 3513.9 (3.2) 0.43 10

5 3517.3 (3.4) 0.45 10

6 3520.9 (3.6) 0.48 10

7 3524.1 (3.2) 0.43 10

8 3527.4 (3.3) 0.44 10

9 3530.7 (3.3) 0.44 10

10 3533.8 (3.1) 0.41 10

11 3537.1 (3.3) 0.44 10

12 3540.4 (3.3) 0.44 10

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS &. BECKWITH

COHSULTl"'G SOIL ......0 "-OU"'C...T'OIOI £NGINt:I!:IIl'.

,""011'011&" TUCSON" "'L_UQU[_au( " IL 11''''.0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-l0 Date: 12/19/78------- Tested By: PHW _

Gauge Height (AGS) 3.0 feet Hole Size: 3" Nominal------------
Interval Tested: 20.1' to 32.0'

TIME FLOW HETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 3560.2 10
1 3564.5 (4.3) 0.58 10

2 3568.5 (4.0) 0.54 10
3 3572.5 (4.0) 0.54 10

4 3576.4 (3.9) 0.52 10
5 3580.3 (3.9) 0.52 10
6 , 3584.2 (3.9) 0.52 10
7 3587.2 (3.0) 0.40 10
8 3591.4 (4.2) 0.56 10

9 3595.1 (2.7) 0.36 10
10 3597.8 (2.7) 0.36 10
11 3602.4 (4.6) 0.62 10
12 3606.0 (3.6) 0.48 10
13 3609.4 (3.4) 0.45 10
14 3613,0 (3.6) 0.48 10
15 3616.4 (3.4) 0.45 10
16 3620.0 (3.6) 0.48 10

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

COI'olSVL.TI"'O son. """0 ~OV"'O"T"O'" I:"'QI"'I:I:".
'""01:""'''. T'UCSON .......VQUI:IIIQVI: • I:L. ....".0



Uaste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-l135

SINGLE PACKER TESTS

Boring No. :~B~-~l=O~ Date: 12/19/78 Tested By :---=-P::..::.A~.:..:..] _

Gauge Height (AGS) 3.0 feet Hole Size: 3" Nominal

Interval Tested: 20.1' to 32.0'----..:..._-----------------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(Min. ) (Gal. ) (CFl1) (PSI)

0 3628.5 15
1 3633.3 (4.8) 0.64 15
2 3637.7 (4.4) 0.59 15
3 3642.2 (4.5) 0.60 15
4 3646.5 (4.3) 0.58 15
5 3651. 0 (4.5) 0.60 15
6 3655.1 (4.1) 0.55 15
7 3659.4 (4.3) 0.58 15
8 3663.6 (4.2) 0.56 15
9 3667.7 (4.1) 0.55 15

10 3671. 8 (4.1) 0.55 15
11 3675.9 (4.1) 0.55 15
12 3680.0 (4.1) 0.55 15
13 3684.0 (4.0) 0.54 15

* Pressure adjusted for friction loss

SERGENT, HAUSKINS &. BECKWITH

CONSULT' lola "OIL A"'O ,OUNOATION ~NG'"lEliIt.

'-MOIlIlUI.. TUCSON • ...~.uOUIt"GUc. • c."" ......0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINSLE PACKER TESTS
~\

'\
>\L

\
1-

Boring No. : B-10 Da~: 12/19/78 Tes ted By:_-=-P""'-AW-'-'--__-=-....:;;..;;----- \ --==-'---="--'--'-~-

Gauge Height (AGS) 3. 0 feet", Hole Size: 3" Nominal

In t e rva1 Teste d : 2O. l' to 32. 0 ,'\'"
-------.......~'~--------------'%

TIME FLOW HETER READING FLOW RATE PRESSURE*
(l1in. ) (Gal. ) (PSI)

0 3690.8 10
1 3693.8 (3.0) 0.40 10
2 3696.8 (3.0) 0.40 10
3 3699.8 (.1.0) 0.40 10
4 3702.7 (2.9) 0.39 10
5 3705.6 (2.9) 0.39 10
6 3708.5 (2.9) 0.39 10
7 '3712.2 (3.7) 0.49 10
8 3715.9 (3.7) 0.49 10
9 3718.7 (2.8) 0.37 10

10 3721.6 (2.9) 0.39 10
11 3724.3 (2. 7) 0.36 10
12 3727.2 (2.9) 0.39 10
13 3730.0 (2.8) 0.37 10
14 3732.6 (2.6) 0.35 10
15 3735.2 (2.6) 0.35 10
16 3738.0 (2.8) 0.37 10
17 3740.9 (2.9) 0.39 10
18 3743.5 (2.6) 0.35 10

* Pressure adjusted for friction loss

I
-~~
~I

SERGENT, HAUSKINS & BECKWITH

C.ON'Vl.TINO '01\. "NO '-OUN!)"TtO'" [HeINee ...
~HOCNllI .. TUe-SO'" .. ""I.IOQU(iII0UC • u. ~ ..ao
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SERGENT. HAUSKINS & BECKWITH

-~-,-

LOG OF reST 60RU.. G NO. B-10A

OATE"OUROEPTH

?eJECT Waste Isolation Pi) pt PI an t
)6 NO E78-1135 DATE 12/20/78

I RIG TYPE CME-55
• • c~ BORING TYPE

6~" Hollow Stem Auger
.. • E t : >• • g~ E c ~ c SURFACE ELEv. 3412 87• • C c. : b~·

> . 00 =0... > .. " u ... 0:;
" 0 •

.. u Mo1zen-Corbin Survey

I ~
0_ u . l- • ,., a. c ~ .0 "'. DATUM" .. c ~ • Q. • 0 ~ .. 'O-l!c ~ .. ~ ••

~ Ci .. L> ~ ca. " c .~
~ ~~,; a. ~ - '0 I: •

i a. E E >- ~:c C .. • a 0°-
_ u

REMARKS VISUAL CLASSIFICA TIOHo • • ~ 0 • • -"-' oj o ~ c·
0 u~a: C).J lJ) III m.. _ ~: :)0

I
u 0 0.

0.
0. 0 SILTY SAND, fine, sub-rounded,

0.
0. a
0. 0. 0. predominan t1y quartz, moist,

0
0 0. nonp1astic, brown

I
0 to tan

0. 0.

5 0. : 0. note: some lime cementation
a a 0. SM
a 0. and silt throughoutaa 0.

I
a a 0

0
a a 0.
a aa

10 a ~ a (Caliche)

I
0. 0. SILTY SAND, fine, limea
a 0. 0

eM cemented, dry, nonp1astic,o «>
0. a 0. li2:ht tan .. - -

I Stopped auger at 12.7'
15 I

FIELD PERMEABILITY TEST 1st Run - Sand Strata

I E-18 CONSTANT AND FALLING HEAD
OPEN-END Bottom of casing = 5.25'

1st Run QUANTITY QUA.L\lTITY 2nd Run QUANTITY below ground surface

I
TIME (ME.) TIME (ML) TIME (ML) j Top of casing = 0.20' above

CONS TAN J)J:{O.l:'
C~P~AN lr HftD-- ground sUl:face

HEAD 10:43:1 2.32'

110: 40: 1
Head = 5.45 '

I 10:04:0 0 2.65' 12:25:0h 0
~UN:'lAN ti~Al) Casing O.D. = 6-1/2"

10 :05: 1 250 TIME 12:26:4~ 250
I.D. = 0.26'

I
10:06:2 250 10:50:0 250 12:27:2p 250

10 :07: 2 250 lLO:51:3 12:28:0b Case
250 T ~~l,·~A

12:43:ob
2nd Run - Caliche Strata

10:08:3 250 !-to: 53: 5 250 0

I 12:43:4/5
Bottom of casing = 12.7'

10:09:4 250 b..0:54:2 250 250
Top of casing = 2.55'

10:10:5 250 b..0:55:4 250 12:44:315 250

I
Head = 15.25'

110:12:1 250 b..0: 57: 1 250 12:45:ob 250

110: 13: 2 250 b..0:58:3 250 12: 46: 35 250

I 110:14:4 250 b..1:00:0 250 12 :47: 30 250

11 0: 15:5
::r

250 12:48:5p 250

I
0: 17:0 250 12 :49: 35 250

110:18:1 250 12: 50 :2b 250
!FALLING HEiW TEST ILas1ng If;eakea at

TIME ROP 12:50 est Ter-

I 0:23:1
minated on those

0.71' grounds

0:28:1 1.16'

I 0.0:33:1 1.58'

0:38:1 1.98'

L-- GROUND WATER I



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :~B:::....-~l"-,,l,,--- Date: 12/15/78 Te s ted By: ----=.P~W _

Gauge Height (AGS) __7~.~0~f~e~e~t~ Ho1e Size: __~3_"~N~o~m~l~'n~a~1~ __

In terva1 Tes ted: 19' 9" to 30 ' 0"
---::=....::..-...::----=:..:::......~--.:::.._---------------------------

TIME FLOW l1ETER READING FLOW RATE PRESSURE*
(l1in. ) (Gal. ) (CFM) (PSI)

0 2139.5 10
1 2160.0 (20.5) 2.74 10
2 2180.0 (20.0) 2.68 10
3 2200.0 (20.0) 2.68 10
4 2219.6 (19.6) 2.62 10
5 2239.1 (19.5) 2.61 10
6 2258.5 (19.4) 2.59 10

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS &BECKWITH
CO"".U~T\I'''G aOIL. "'''''D 'OU"'OAT'IO... II'" a 1""1:"""
~"'Ot:"II .. TYCaOM .. A\"auour.ltOUC .. 1'L. ..... ...,



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Bor in g No. : -----,oB:;....--=l=-=l=--- Date : 12 / 15 / 78 Tested By: __~P~W~ __

Gauge Height (AGS) 7.0 feet Hole Size: 3" Nominal--'---------
Interval Tested: 19'9" to 30'0"

----=::..:..--=-----=....;...-...;;",.;;,.---=----------------~--

TIME FLOW l1ETER READING FL8W ffTE PRESSURE*
(Hin. ) (Gal. ) CFM (PSI)

0 2317.9 15
1 2345.1 (27.2) 3.64 15
2 2372.3 (27.2) 3.64 15
3 2398.8 (26.5) 3.54 15
4 2424.2 (25.4) 3.40 15
5 2450.2 (26.0) 3.48 15

Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-ll Date: 12/15/78---=;........::::..:-_--- Tested By:~P~W __

Gauge Height (AGS) 7.0 feet Hole Size: 3" Nominal---...:--=--=---==-=-=------
Interval Tested: 19'9" to 30'0"----'=-=--=----==-=-....::....:----:_-----------------

TIME FLOW HETER READING FLOW RATE PRESSURE'"
(11in. ) (Gal. ) (C~I1) (PSI)

0 2544.6 10

1 2565.0 (20.4) 2.73 10
2 2585.3 (20.3) 2.72 10
3 2605.9 (20.6) 2.76 10

4 ·2626.5 (20.6) 2.76 10

5 2646.9 (20.4) 2.73 10

* Gauge reading corrected for friction loss

I

[gJ- I SERGENT. HAUSKINS & BECKWITH
- S B 1-----------

CON6ULTI!'tO SOIL "''''0 I"OUNOATIOIiol (!'tOII'ol ••1Id
,....OCJll ••• TUCSON .. AI._UOUIItOUI .. I'L ""'_0-1-



l'....c.U' " .., W'Ht. ....a .... ' ........ r ..." ...C.I ~

p ........ "I•• luca04ll • ALe,'nv. -uue • f, p ......

SERGENT, HAUSKINS & BECKWITt4

lOG Of TEST BOR!NG NO. B-llA

A - Au;e' .\111,";1. B - Dlo.It ...mpl.
S - 2" 0.0. I.JJI" 1.0. , ..b. ,,,",pl ••
U - 3" 0.0. 2•• 2" 1.0. ,..b....mrl ••
T - 3" O.ll. Ih."·.,,II.c/ Sh.lb,. , .. b••

CATC1l0UltDEPTH

F 'OJ ECT _.:::.W.:::a~s..=.t;:.e-=.I::.so~ls.a=-t~=.:· o!>iJn~P....~...· 1.l.loJ.,.tl-..lP;;..14a;lJ.u..ut _

J B NO E78-1135 DATE 1?/16/78u -
RIG TYPE

CME-55... c~ BORING TYPE 6~" Hollow Stem Auger
~ • l: :! ~ ~.. • g.:: E c ~ c 3413.56: .. c: 0. -: .- ~ . 00 =0 SURFACE ELEV.... ;:J 0 e, ~ ~ 0'<:

.. :> u_ 0;; Mo1zen-Corbin Survey-;; u

E
0- u . I- .. M Q. C ~ .0 III • DATUM:> .. c .l:! ~ .. Q. • 0 .... ~ ~ 'O.l:!
c ~ • .<: C. .. D ~ o c. :> c .~.<: - .. 1;; Q.

~ - '0 t: ..
i c .- c. E E

- .... '" 0° - ,." _ u
~ ..

REMARKS VISUAL CLASSIFICATIONDC: ~ 0 .. .. -1t .. 0:9 o ~ c ..
0 u~a: Cl-l til til

lll __

~~ ::>u-
0 --

• • SP... .. SAND, fine, sub-rounded, pre-
• _ I> o cr dominantly quartz, moist, brown

0 0 SM0
0 0 SILTY SAND, fine, sub-rounded,o 0 0

5 0 predominantly quartz, moist,
" 0 ",M-
A o A brown

(Caliche)
~~~ SILTY SAND, predominan t1y fine,

lime cemented, dry, tan

10 Stopped auger at 6.0'

15

FIELD PERMEABILITY TEST 1st Run
E-18 CONSTANT HEAD TEST

SAND OPEN-END Caliche Bottom of casing = 3' below

1st Run QUANTITY QUAU'!ITY 2nd RUIl QUM-lTITY
ground surface

TIME (ML) TIME (ML) TIME (ML) Top ofSec. Sec. casing = 6.0' below

I 11 1:43:0C
ground surface

I
300 290 ion 0

Head = 5.45'
25 300 300 30n 1:45:00 250

Casing O.D. = 6-1/2"
I 40 300 320 300 1:48:20' 250

I.D. = 3-1/8' or 0.26'

I 50 300 330 300 1 :51: 30 250

60 300 1:54:4~350 300 250
2nd Run

I
80 300 360 300 1:57:00 250 Bottom of casing = 6.0' below
90 300 370 300 2 :01: 35 250 ground surface

105 300 390 300 2:05:25 250 Top of casing = 2.2' above

I 110 300 415 300 2:09:05
ground surface

250
130 300 430 300 2 :13: 2C

Head = 8.2'
250

I 140 300 445 300 2:17:55 250
180 300 470 300 2:22:40 250

I
190 300 485 300 2:28:55 250

200 500 300 2: 33: 35300 250

I
220 300 'i?n 1,V'I 2: 37: 15 250

235 300 540 ~()n 2:42:40 250

245 300 560 ~()n

I 260 300 580 ~()()

275 300
I GROUND WA TER SAMPLE TYPE I



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

B0 r ing No. :---:B"--....-::1::.::8'-- Da te : 12 ! 14! 78 Tested By:~P~W __

Gauge Height (AGS) 1.8 feet Hole Size: 3" Nominal----'=--=--::.........;::...::...::....::.._----

In te rva1 Te s ted: 24. 7' to 32. 3 '--:=.....:....:....:...._=--==-.:.....=--------------------

TIME
(Hin. )

o

FLOW HETER READING
(Gal. )

No Take

FLOW RATE
(CFM)

o

PRESSURE*
(PSI)

10

Gauge reading corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

CONSULTING 50\\. "'''0 "OUNOoloTIO'" [NG'NI:.I' ••
" ...011." ••• TUCSON .. "' ...UQUI."OUIl • CI. ....50



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-18 Date: 12/14/78
_:....-.~----

Tested By:~P~_T _

Gauge Height (AGS) 1.8 feet Hole Size: 3" Nominal

Interval Tested: 24.7' to 32.3'--=::......:....:-=----:;:....:...-....=.::...:.....:..._----------------

TIME FLOW HETER READING FLOW RATE PRESSURE)\-
(Hin. ) (Gal. ) (CFH) (PSI)

0 1973.0 15
1 1975.0 (2.0) 0.27 15
2 1977.0 (2.0) 0.27 15
3 1978.9 (1. 9) 0.25 15
4 1980.9 (2.0) 0.27 15
5 1982.8 (1. 9) 0.25 15

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :...;B=--~1::....;8~ Date: 12/14/78 Tested By:_..;..PW...:- _

Gauge Height (AGS) 1.8 feet Hole Size: 3" Nominal

Interval Tested: 24.7' to 32.3'
~...:....:.....:.....-~--=...;.:.,,;.-=-------------------

TItlE FLOW t1ETER READING FLOW RATE PRESS URE"'';
(I1in. ) (Gal. ) (CFM) (PSI)

0 1983.1 10
1 1983.3 (0.2) 0.03 10
2 1984.3 (1. 0) 0.13 10
3 1985.5 (1. 2) 0.16 10
4 1986.2 (0.7) 0.09 10
5 1986.5 (0.3) 0.04 10
6 1987.0 (0.5) 0.07 10
7 1987.2 (0.2) 0.03 10
8 1987.4 (0.2) 0.03 10
9 1987.6 (0.2) 0.03 10

10 1987.8 (0.2) 0.03 10

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS &BECKWITH
CONSULTING SOIL "NO 'OUl'\IOA"ION ~NGINI[I['"

"''''OI'NII.. TUCSON. "'LaUOU""QUC • EL ......0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :-=B-~2~7~ Date: 1/11/79 Tested By:~PW~ __

Gauge Height (AGS) 4.5 feet Hole Size: 3" Nominal

Interval Tested: 18.5 to 25.8------'--------------------------

TIME FLOW 11ETER READING FLOW RATE PRESSURE?';-
(Hin. ) (Gal. ) (CF11~ (PSI)

0 6280.0 10
1 6288.1 (8.1) 1. 08 10
2 6295.7 (7.6) 1. 02 10
3 6302.5 (6.8) 0.91 10
4 6308.5 (6.0) 0.80 10
5 6314.5 (6.0) 0.80 10
6 6319.9 (5.4) 0.72 10
7 6324.9 (5.0) 0.67 10
8 6329.4 (4.5) 0.61 10
9 6333.8 (4.4) 0.59 10

10 6337.2 (3.4) 0.45 10
11 6340.5 (3.3) 0.44 10
12 6344.5 (4.0) 0.54 10
13 6348.3 (3.8) 0.51 10
14 6352.3 (4.0) 0.54 10
15 6356.4 (4.1) 0.55 10

* Pressure adjusted for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-2i Date: 1/11/79---==----=:....:...----- Te s ted By: --"'-PW-'-'-- _

Gauge Height (AGS)_4.:....;.~5;.........;:f:..;:e:...=e~t~ Ho1e Size: 3" Nominal

Interval Tested: 18.5' to 25.8'
-=..;~-..;;..;.--=---=-------------------

TIME FLOW t1ETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (eFM) (PSI)

0 6361. 4 15
1 6366.1 (4.7) 0.63 15
2 6370.9 . (4.8) 0.64 15
3 6375.4 . (4.5) 0.60 15
4 6379.9 (4.5) 0.60 15
5 6384.4 (4.5) 0.60 15

* Pressure adjusted for friction loss

SERGENT. HAUSKINS &BECKWITH
CO..SULTI""g SOIL "'''0 II'OUNOATIO" (""G''''«C ••
""'0« ..11:. TucaOM. "'1._1.101.1".01.1•• Ill. ,. ....0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :-,B,,---~3....5,-- Date: 1/6/79 Tested By:---=....PW.!..!...- _

Gauge Height (AGS) 5.0 feet Hole Size:---------
Interval Tested: 19' to 32'--=::....:...----=:....;.....,...:.....::...._-----------------

TIME FLOW HETER READING FLOW RATE PRESSURE;\-
(Hin. ) (Gal. ) (CFM) (PSI)

0 4214.2 10
1 4234.1 (19.9) 2.66 10
2 4253.5 (19.4) 2.59 10
3 4271. 2 (17.7) 2.37 10
4 4288.1 (16.9) 2.26 10
5 4304.4 (16.3) 2.18 10
6 4319.9 (15.5) 2.07 10
7 4335.4 (15.5) 2.07 10
8 4350.2 (14. 8) 1. 98 10
9 4365.3 (15.1) 2.02 10

10 4379.8 (14.5) 1. 94 10
11 4387.7 ( .9) (out of water) 10

* Pressure adjusted for friction loss

SERGENT, HAUSKINS & BECKWITH

CO .... ULTlNQ SOIL """0 ,cV_C"TlOJol I:NG'Nt:t:'"
.....01: ... ' •• TUCSON. 4LaUOuiUtCUIl • t:L ~".o



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :-=B=---=3:..::,5 Date: 1/6/79 Tested By:--=..PW.:..:....- _

Hole Size:---------Gauge Height (AGS) 5.0' feet

Interval Tested: 19' to 32'-----------------------

TIME FLOW t1ETER READING FLOW RATE PRESSURE*
(11in. ) (Gal. ) (CF1'I) (PSI)

0 4420.0 10
1 4434.1 (14.1) 1. 89 10
2 4447.9 (13.8) 1. 84 10
3 4461.5 (13.6) 1. 82 10
4 4474.9 (13. 4) 1. 79 10
5 4488.4 (13.5) 1. 81 10
6 4501.8 (13. 4) 1. 79 10
7 4515.0 (13.2) 1. 76 10
8 4527.8 (12.8) 1. 71 10
9 4539.0 (11.2) 1. 50 10

10 4549.9 (10.9) 1. 46 10
11 4560.7 (10. 8) 1. 44 10
12 4571. 3 (10.6) 1. 42 10
13 4582.0 (10.7 1.43 10
15 4592.4 (10.4) 1. 39 10
16 4602.5 (10.1) 1. 35 10
17 4612.7 (10.2) 1. 36 10
18 4622.8 (10. 1) 1. 35 10
19 4632.9 (10. 1) 1. 35 10
20 4643.0 (10.1) 1. 35 10

* Pressure adjusted for friction loss

~

-1Xt SERGENT, HAUSKINS & BECKWITH

COl'llSULTINO aOIL AND ,.OUNOATION INO ...... IIII.
"'''OINII. T'I"IC'ON • AL_VOUllIlOUC • 1'- I"A.a

-1-



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-l135

SINGLE PACKER TESTS

Boring No. :-,B",--~3,-,,<5 Date: 1/6/79 Tested By:~PW~ _

Gauge Height (AGS)~5~.~0~f~ee~t~ Ho1e Size: _

In terva1 Tes ted: 19' to 32'----------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFH) (PSI)

0 4724.2 15
1 4737.5 (13.3) 1. 78 15
2 4750.5 (13.0) 1. 74 15
3 4762.2 (11. 7) 1.56 15
4 4773.2 (11.0) 1. 47 15
5 4784.1 (10.9) 1. 46 15
6 4795.2 (11. 1) 1. 48 15
7 4806.4 (11.2) 1. 50 15
8 4817.0 ( 9.4) 1. 26 15
9 4826.8 ( 9.8) 1. 31 15

10 4836.7 ( 9.9) 1. 32 15
11 4846.6 ( 9.9) 1. 32 15
12 4856.6 (10.0) 1. 34 15
13 4866.0 ( 9.4) 1. 26 15
14 4874.0 ( 8.0) 1. 07 15
15 4882.9 ( 8.9) 1.19 15
16 4891.4 ( 8.5) 1. 14 15
17 4899.8 ( 8.4) 1. 12 15
18 4908.0 ( 8.2) 1.10 15
19 4916.4 ( 8.4) 1. 12 15
20 4924.7 ( 8.3) 1.11 15

* Pressure adjusted for friction loss

I

-1%1
SERGENT, HAUSKINS & BECKWITH

eO"".UI"T''''G .on. ""NO fJOUNOioTION .""01"'1:11".
"MOIlNla. TUC.ON • ......UOU~.DUC • In.......0-1-



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :~B:....--,,3:..::;5 Date: 1/6/79 Tested By:---=-PW.:..:....- _

Gauge Height (AGS) 5.0 feet Hole Size:----'------- ---------
Interval Tested: 1~' to 32'

---=.:~-=.::=----=:..=....-_------------------

TIME FLOW HETER READING FLOW RATE PRESSURE?~

(l1in. ) (Gal. ) (CFM) (PSI)

0 4941.5 10
1 4947.8 (6.3) 0.84 10
2 4954.0 (6.2) 0.83 10
3 4960.4 (6.4) 0.86 10
4 4966.7 (6.3) 0.84 10
5 4973.0 (6.3) 0.84 10

* Pressure adjusted for friction loss

-'-
-~

-t-

SERGENT. HAUSKINS & BECKWITH

CO""SU\..T,,1II0 SOIL "''''0 III'OUIOIIO-'TIDN t:"OI""r.Il ••
~"'Oll"'l•• TUC:tON •• \._",ou .."OUIl • I:L __••0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
SubsurfaGe Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No. :-"Be---"3..=;.5 Date: 1/6/79 Tested By: PW
---=-~----

Gauge Height (AGS) 3.5 feet Hole Size:--------- ----------
Interval Tested: 24' to 32'-------------------------

TINE FLOW HETER READING FLOW RATE PRESSURE*
(Min. ) (Gal. ) (CFM) (PSI)

0 4991. 5 0 10

1 4991. 5 0 10

2 4991. 5 0 10

3 4991. 5 0 10

4 4991. 5 0 10

5 4991. 5 (no take) 0 10

* Pressure adjusted for friction loss

SERGENT, HAUSKINS & BECKWITH
CONSUL'TIHd; SOIL "'"0 'OUNO... .,10M [NOI .... II:..
~"'Ot:NIII. Tue.ON • lI.1.euout:lilIOUI • t:L ~....o



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :_B_-..:;.3_5 Date: 1/6/79 Tested By:_P_W _

Gauge Height (AGS) 3.5 feet Hole Size:--------- ---------
In terval Tes ted: 24' to 32'

....=:...::!:.-~:...-.=:~-------------------

TIME FLOW HETER READING FLOW RATE PRESSURE'';-
(Hin. ) (Gal. ) (CFM) (PSI)

0 4993.3 15
1 4996.0 (2.7) 0.36 15
2 4998.8 (2.8) 0.37 15
3 5001. 8 (3.0) 0.40 15
4 5004.5 (2.7) 0.36 15
5 5007.3 (2.8) 0.37 15

* Pressure adjusted for friction loss

SERGENT, HAUSKINS 8. BECKWITH

t;O".ULTIMa _OIL A"a "OU"O"TION C"G"'~lll.lIt8

~NOIl""I• • TUCSO" • ALtuOuCIIO"It • ,~ ""'10



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :---"B~--'>!.3.=..5 Date: 1/6/79 Tested By:~PW=- __

Gauge Height (AGS)~3~.~5-=fe~e~t~ Ho1e Size: __

In terva1 Tes ted: 24' to 32'-------------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(11in. ) (Gal. ) (CFM) (PSI)

0 5010.9 10
1 5013.2 (2. 3) 0.31 10
2 5015.3 (2.1) 0.28 10
3 5017.2 (1. 9) 0.25 10
4 5019.5 (2.3) 0.31 10
5 5021. 4 (1. 9) 0.25 10
6 5023.1 (1. 7) 0.23 10
7 5024.8 (1. 7) 0.23 10
8 5026.7 (1. 9) 0.25 10
9 5078.2 (1. 5) 0.20 10

10 5030.0 (1. 8) 0.24 10
11 5031. 8 (1. 8) 0.24 10
12 5033.4 (1. 6) 0.21 10
13 5035.0 (1. 6) 0.21 10
14 5036. 7 (1. 7) 0.23 10
15 5038.3 (1. 6) 0.21 10

SERGENT, HAUSKINS & BECKWITH

CO"'~ULTINO 'OIL ANO I'"OUNOATION IE"OINIIII ....
~OC"'I•• TucaoN. AL_UQUIl"OUC • Ill. """.0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-36 Date: 1/8/79------- Tested By: __P_W _

Gauge Height (AGS)-=5:....:..-=<.5----=.,:fe::.::e::....=t:......- Ho1e Size: 3" Nominal

In te rva1 Tes ted : ---=2=-=2::...:..~0----=-t::::...o.....:2=-'7:.....:......::::8~' _

TIME FLOW HETER READING FLOW RATE PRESSURE'''"
(Hin. ) (Gal. ) (CFl1) (PSI)

0 5467.5 10
1 5477.1 (9.6) 1. 28 10
2 5486.4- (9.3) 1. 24 10
3 5494.5. (8.1) 1. 08 10
4 5502.1 (7.6) 1. 02 10
5 5509.2 (7.1) 0.95 10
6 5516.6 (7.4) 0.99 10
7 5523.6 (7.0) 0.94 10

8 5530.4 (6.8) 0.91 10
9 5536.9 (6.5) 0.87 10

10 5543.5 (6.6) 0.88 10
11 5549.8 (6. 3) 0.84 10
12 5556.1 (6.3) 0.84 10
13 5561. 7 (5.6) 0.75 10
14 5567.4 (5. 7) 0.76 10
15 5572.8 (5.4) 0.72 10
16 5578.1 (5.3) 0.71 10
18 5583.4 (5.3) 0.7.1 10
19 5588.5 (5.1) 0.68 10
20 5593.8 (5.3) 0.71 10

* Pressure adjusted for friction loss

SERGENT, HAUSKINS & BECKWITH

CO....Ulo.Tl ... O SOIL ..... 0 "OUNO.. TIO" (HelIN'E_
~"'OI"H". TUC:SON. &1..."'0""1"0"'1( • CI.. """.0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-36 Date: 1/8/79------- Tested By: n~-----
Gauge Height (AGS) 5.5 feet Hole Size: 3" Nominal

....:::....:-=--=~-----

Interval Tested: 22.0' to 27.8'
--=:...::....:.....:...-~-~--=------------------

TINE FLOW HE TER READIN G FLOW RATE PRESSURE'\"
(I·lin. ) (Gal. ) (CFM) (PSI)

0 5622.2 15

1 5628.7 (6.5) 0.87 15

2 5635.1 (6.4) 0.86 15

3 5641. 1 (6.0) 0.80 15

4 5646.8 (5.7) 0.76 15

5 5652.6 (5.8) 0.78 15

6 5658.1 (5.5) 0.74 15
7 5663.4 (5.3) 0.71 15

8 5668.9 (5.5) 0.74 15

9 5674.7 (5.8) 0.78 15
10 5680. 3 (5.6) 0.75 15
11 5685.8 (5.5) 0.74 15

* Pressure adjusted for friction loss

SERGENT, HAUSKINS & BECKWITH

COPf6ULTIMG SOIL A"O ,OUNOA1'ION I ...OINIIIII'I
"MOiH". TUC..JON • AL.UOUlIIOUI • IL "'AM



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :_B_-_3_7 Date: 1/9/79 Tested By:_P_W _

Gauge Height (AGS) 6.0 feet Hole Size:---------
Interval Tested: 22.0' to 27.5'---=::....:.....:-....:..:.-.:....:....:=------------------

TIME FLOW HETER READING FLOW RATE PRESSURE')';-
(Hin. ) (Gal. ) (CFM) (PSI)

a 5839.8 10
1 5845.4 (5 .6) 0.75 10
2 5850.4 (5. 0) 0.67 10
3 5855.2 (4.8) 0.64 10
4 5859.5 (4.3) 0.58 10
5 5863.3 (3.8) 0.51 10
6 5866. 8 (3.5) 0.47 10
7 5870.1 (3.3) 0.44 10
8 5873.4 (3.3) 0.44 10
9 5876.4 (3.0) 0.40 10

10 5879.4 (3.0) 0.40 10
11 5882.4 (3.0) 0.40 10
12 5885.2 (2.8) 0.37 10
13 5888.1 (2.9) 0.39 10

* Pressure adjusted for friction loss

SERGENT, HAUSKINS & BECKWITH

COH'IULTIIliIG :5011. AND 'OUHO.a.TION (HG1NIIM
~1oI0INI•• TUCSON ••Le"OUI"oUI • (L ,.....0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-37 Date: 1/9/79------- Tested By: PW-----
Gauge Height (AGS) 6.0 feet Hole Size:--------- ---------
Interval Tested: 22.0' to 27.5'------------------------

TIME FLOW t1ETER READING FLOW RATE PRESSURE)';-
(Hin. ) (Gal. ) (CEM) (PSI)

0 5891. 3 15
1 5894.4 (3.1) 0.41 15
2 5897.4 (3.0) 0.40 15
3 5900.5 (3.1) 0.41 15
4 5903.4 (2.9) 0.39 15
5 5906.3 (2.9 0.39 15

,,< Pressure adjusted for friction loss

SERGENT, HAUSKINS &BECKWITH
C:O"".ULTl'IlG SOil. AHa ,"OUfoIOATIQM I:Mal"'[I:"
...... OI[Hll. TUe.OIlt. At,,_UOUl_OVl • lL .....0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :---::B::....-.....::3::....:.7 Date: 1/9/79 Tested By: PW-----

Gauge Height (AGS) 6.0 feet Hole Size:---------
Interval Tested: 19.5' to 27.5'

-=..::..-~---:~~...:....::...._----------------

TIME FLOW 11ETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFH) (PSI)

0 5915.5 10

1 5918.3 (2.8) 0.37 10

2 5920.9 (2.6) 0.35 10

3 5923.5 (2.6) 0.35 10

4 5925.8 (2.3) 0.31 10

5 5927.9 (2.1) 0.28 10

6 5930.1 (2.2) 0.29 10

7 5932.2 (2.1) 0.28 10

8 5934.3 (2.1) 0.28 10

* Pressure adjusted for friction loss

SERGENT, HAUSKINS & BECKWITH

C:OIotSUL.TI"'t; toOl\, ...... 0 100UNC)"T'O"l r ... G'''' .
,...0r."".1.. TV(;.O"" • AL8UetUllltDUr. • I.L ,. 0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No. :~B.....-_3::<-8",-- Date: 1/22/79 Tested By:~GW~ _

Gauge Height (AGS) 3.0 feet Hole Size: 3" Nominal

Interval Tested: 45.0' to 50.0'
-...:.:.....:.....::...--.::;..:::...~~~--------------------------

TIME
(Hin. )

o
5

FLOW HETER READING
(Gal. )

6704.6

6704.6

FLOW RATE
(ern)

o

PRESSURE*
(PSI)

15

* Pressure built up in hole



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

DOUBLE PACKER TESTS

Boring No. :......;B=--......:3~8::.-.- Date: 1/22/79 Tested By: GW-----
Hole Size: 3" NominalGauge Height (AGS) 3.0 feet

Interval Tested: 40.0' to 45.0'------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 6704.6 18

1 6704.9 (. . 3) 0.04 18

2 6705.1 ( .2) 0.03 18

3 6705.2 ( .1) 0.01 18

4 6705.2 ( .1) 0.01 18

5 6705.2 ( .1) 0.01 18

* PSI corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

CONSULTINO .OIL "''''0 ,"OUMOATIOIlI I:NOIN....
""OE"'I.I. TVC.O..........UOu...QUC • It. ~".o



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

DOUBLE PACKER TESTS

Boring No. :~B~-~3~8~ Date: 1/22/79 Tested By: GW-----
Gauge Height (AGS) 8.0 feet Hole Size: 3" Nominal---------
Interval Tested: 35' to 40'------------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
Olin. ) (Gal. ) (CFM) (PSI)

0 6705.2 15

1 6706.4 (1.2) 0.16 15

2 6707.4 (1.0) 0.13 15

3 6708.4 (1.0) 0.13 15

4 6709.4 (1. 0) 0.13 15

5 6710.2 ( .8) 0.11 15

6 6711.1 ( .9) 0.12 15

7 6711.9 (1. 8) 0.11 15

8 6712.7 ( .8) 0.11 15

9 6713.5 ( .8) 0.11 15

* 16 PSI corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

C:O".ULT'''O "OIL """0 POUNOATION eNo.Nel..
_OC"".. 'tUCSON. AL.UOUlltOU( • i'i. ~....



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

DOUBLE PACKER TESTS

Boring No.: B- 38 Date: 1/22/79------- Tested By: GW-----

Gauge Height (AGS) 8.0 feet Hole Size: 3" Nominal

Interval Tested: 35' to 40'-----------------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 6715.0 20

1 6716.9 (1. 9) 0.25 20

2 6717.9 (1. 0) 0.13 20

3 6719.1 (1.2) 0.16 20

4 6720.1 (1. 0) 0.13 20

5 6721.1 (1. 0) 0.13 20

6 6722.0 ( .9) 0.12 20

7 6722.8 ( .8) 0.11 20

8 6723.8 (1. 0) 0.13 20

9 6724.6 ( .8) 0.11 20

10 6725.3 ( .7) 0.09 20

.r. 21 PSI corrected for friction loss"



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

DOUBLE PACKER TESTS

Boring No.: B- 38 Date: 1/23/79------- Tes ted By: GW-----
Gauge Height (AGS) 3. a feet Hole Size: 3" Nominal--------
Interval Tested: 20' to 35'

----.:.-~-:....:......-----------------

TIl'lE FLOW HETER READING FLOW RATE PRESSURE*
(Min. ) (Gal. ) (CFM) (PSI)

a 4973.1 15

1 4985.8 (12.7) 1. 70 15

2 4997.3 (11. 5) 1. 54 15.

3 5008.1 (10.8) 1.44 15

4 5018.6 (10.5) 1. 40 15

5 5027.6 ( 9.0) 1. 20 15

6 5036.0 ( 8.4) 1.12 15

7 5043.3 ( 7.3) 0.98 15

8 5049.9 ( 6.6) 0.88 15

9 5055.9 ( 6.0) 0.80 15
10 5061. 6 ( 5.7) 0.76 15

11 5067.1 ( 5.5) 0.74 15
12 5072.4 ( 5.3) 0.71 15
13 5077.1 (" 4.7) 0.63 15
14 5080.5 ( 3.4) 0.45 15
15 5083.8 ( 3.3) 0.44 15
16 5087.1 ( 3.3) 0.44 15
17 5089.9 ( 2.8) 0.3} 15
18 5092.7 ( 2.8) 0.37 15
19 5095.5 ( 2.8) 0.37 15
20 5098.1 ( 2.6) 0.35 15
21 5100.6 ( 2.5) 0.33 15

-,- SERGENT, HAUSKINS & BECKWITH

-~ l:O".Ut..TIMO SOli........ 0 "OUIlfOATIOIlf .MOIMCC ....
_OlEMI•• TUC.OIll • AL.UQUIlIitOUC • u .......0-t-



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1l35

Boring No.: B- 38 Date: 1/23/79------- Tested By: GW-----
Hole Size: 3" NominalGauge Height (AGS) 3.0 feet

20 ' to 35'In terva1 Tes ted:------------------------

TIME FLOW 11ETER READING FLOW RATE PRESSURE*
(l1in. ) (Gal. ) (CFM) (PSI)

22 5103.2 ( 2.6) 0.35 15

23 5105.5 ( 2.3) 0.31 15

24 5107.6 ( 2.1) 0.28 15

25 5109.7 ( 2.1) 0.28 15

26 5111. 9 ( 2.2) 0.29 15

27 5113.9 ( 2.0) 0.27 15

* PSI corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

CO".ULTI .... aOIL "'''0 ,.OUNOATIOIIt ."0111"':&"
1""011"'••• Tucao" • "'L.uouC.Qull • CL .....eo



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. £78-1135

DOUBLE PACKER TESTS

Boring No.: B- 38 Date: 1/23/79------- Tested By: GW-----
Gauge Hel' ght (AGS) 3 0 f t Hole Sl' ze·. 3" Nominal. ee

---=:.....:....::...........;;~....;;;....----

Interval Tested: 20' to 35'------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 5116.1 20

1 5118.3 (2.2) 0.29 20

2 5120.7 (2.4) 0.32 LO
3 5123.2 (2.5) 0.33 20

4 5125.6 (2.4) 0.32 20

5 5127.9 (2.3) 0.31 20

6 5130.3 (2.4) 0.32 20

* PSI corrected for friction loss

SERGENT, HAUSKINS & BECKWITH
CON_ULTINQ SOIL "'''0 P'OUNOATION 1:"4IN(I:"
~NOI[MI.. tue.OM .......UOUl"OU... CL PAN



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

DOUBLE PACKER TESTS

Boring No. :~B~-~3~8~ Date: 1/23/79 Tested By:_GW _

Gauge Height (AGS) 3.0 feet Hole Size: 3" Nominal

Interval Tested: 20' to 35'-----=::..:::....--:::.::....-...=....:::-----------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE;~

(Hin. ) (Gal. ) (CFM) (PSI)
0 5134.2 15

1 5134.4 (.2) 0.03 15

2 5134.4 ( 0) 0 15

3 5134:4 ( 0) 0 15

4 5134.4 ( 0) 0 15

5 5134.4 ( 0) 0 15

* PSI corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

C:ON.VLT,"G _OIL _NO lI"O","04TIOM cHa'Ne....
~"'O~Hla. TUCSO'" • "L.uO",,:lltOUIC • t:L ~.ao



Haste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

DOUBLE PACKER TESTS

Boring No.: B-38 Date: 1/23/79------- Tested By: AW-----

Gauge Height (AGS) 5.0 feet Hole Size: 3" Nominal

In terva1 Tes ted: 18 12" to 23 12"
----'~-=--==-~---:::._----------------

TIME FLOW 11ETER READING FLOW RATE PRESSURE'';-
(Hin. ) (Gal. ) (CFH) (PSI)

0 5153.8 10

1 5154.0 ( .2) 0.03 10

2 5154.1 ( .1) 0.01 10

3 5154.3 ( .2) 0.03 10

4 5154.6 ( .3) 0.04 10

5 5154.8 ( .2) 0.03 10

* PSI corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

CON.ULTlNg lOll.. "'''0 ,,"DUPlIOATION INtaU'CI".
""'0("1•• TIICSON. "L.UOu(lItOlJl • lL .....0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

Boring No.: B- 38 Date: 1/23/79------- Tested By: AW-----
Gauge Height (AGS) 5.0 feet Hole Size: 3" Nominal

Interval Tested: 18'2" to 23'2"---'--'-------------------------

FLOW 11ETER READING
(Gal. )

TIME
(Min. )

o
1

2

3

4

5

5156.7
5158.0

5159.2
5160.5

5161.9
5163.2

(1. 3)

(1. 2)

(1. 3)

(1.4)
(1. 3)

FLOW RATE
(CFM)

0.17

0.16
0.17

0.19

0.17

PRESSURE*
(PSI)

15
15

15
15

15
15

* PSI corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

t;O",..Ut..TINO .011...... 0 I"OUI'OO...'ION I:HGINI!I:ItS
",,,,0':,,,1&. rUe_ON • At..uaUl[_out: • lEt. .....0



Haste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

DOUBLE PACKER TESTS

Boring No.: B-J8 Date: .1/23/79------- Tested By: AW-----.,.---
Gauge Height (AGS) 5. a feet Hole Size: 3" Nominal---------
In t e rva1 Teste d : 18 ' 2" to 23' 2"

TIIvlE FLOW llETER READING FLOW RATE PRESSURE*
(11in. ) (Gal. ) (CFM) (PSI)

a 5165.8 10

1 5166.4 (1. 6) 0.08 10
') 5167.0 ( .6) 0.08 10"-

3 5167.2 ( · 2) 0.03 10

4 5167.4 ( · 2) 0.03 10

5 5167.6 ( · 2) 0.03 10

"k PSI corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. : B-39 Date: 1/7/79------- Tested By: PW-----

Gauge Height (AGS) 4.0 feet Hole Size: 3" Nominal
-...:.....;,..--..:-_---

Interval Tested: 18.5' to 27.6'

TIME FLOW t1ETER READING FLOW RATE PRESSURE";""
(Hin. ) (Gal. ) (CFM) (PSI)

0 5170.0 10
1 5179.1 (9.1) 1. 22 10
2 5186.3 (7.2) 0.96 . 10

3 5192.6 (6.3) 0.84 ·10

4 5197.7 (5.1) 0.68 _10

5 5202.2 (4.5) 0.60 10
6 5206.4 (4.2) 0.56 10
7 5210.7 (4.3) 0.58 10
8 5214.2 (3.5) 0.47 10
9 5218.2 (4.0) 0.54 10

10 5221. 8 (3.6) 0.48 10
11 5225.6 (3.8) 0.51 10
12 5228.7 (3.1) 0.41 10
13 5231. 3 (2.6) 0.35 10
14 5234.0 (2.7) 0.36 10
15 5236.6 (2.6) 0.35 10
16 5239.1 (2.5) 0.33 10
17 5241. 5 (2.4) 0.32 10
18 5243.8 (2.3) 0.31 10
19 5246.3 (2.5) 0.33 10
20 5248.3 (2.0) 0.27 10
21 5250.4 (2.1) 0.28 10

I

-~
SERGENT, HAUSKINS & BECKWITH

# B cO.... Ul"TI ..a SOIL .... 0 'OUNO...T10" 1£1'1011'11:'1: ....
""01["1&. TUCSON. AI..uQUIIllQ1JoI: • I[L ......0-,-



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. £78-1135

Boring No.: B- 39 Date: 1/7/79------- Tested By: PW------

Interval Tested:--------------------------

Gauge Height (AGS)_4~.~0~f~e~e=t~ Ho1e Size:~3~'_'~N~0~m=i~n~a~1~ _

18.5' to 27.6'

TIt-'JE
(11in. )

22

23
24
25
26

FLOW HET£R READING
(Gal. )

5252.3 (1.9)

5254.2 (1.9)
5256.2 (2.0)

5258.0 (1.8)

5259.9 (1.9)

FLOW RATE
(CFM)

0.25

0.25
0.27

0.24
0.25

PRESSURE*
(PSI)

10

10

10
10
10

* Pressure adjusted for friction loss

SERGENT, HAUSKINS &BECKWITH

CO .... ULTINg SOIL ... NO J"OUNOAoTION I[.NO.HII["
...."'01 •.11... TUCSON. Al\.._uou(.IIOUI ••1. ~".o



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No. :__B~-~3~9 Date: 1/7/79 Tested By: P_W ___

Gauge He~ght (AGS) 4.0 feet Hole Size: 3" Nominal

18.5' to 27.6'Interval Tested:
_-:..::::....:....:~-=-=~...:....:....::....--------------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE~';-

(Hin. ) (Gal. ) (CFM) . (PSI)
0 5271. 2 15

1 5273.7 (2.5) 0.33 15

2 5276.4 . (2.7) 0.36 15

3 5278.9 . (2.5) 0.33 15
4 5281. 2 (2.3) 0.31 15

5 5283.2 (2.0) 0.27 15

6 5285.1 (1. 9) 0.25 15

7 5287.1 (2.0) 0.27 15

8 5289.1 (2.0) 0.27 15

10 5291. 1 (2.0) 0.27 15

* Pressure adjusted for friction loss

SERGENT, HAUSKINS & BECKWITH

CO.... UL.,..""<;. SO". A,..O l'"OUI'oICATIO'" (1'010""11".
~"'OI"'I." TUCSOf'l" "'L8UOUl:ltOUI " IL. "",so



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-l135

SINGLE PACKER TESTS

Boring No.: B-39 Date: 1/7/79------- Tested By: PW-----
Gauge Height (AGS)_4,....,.'-"0:.-..-;;:f""'e;.;::e;.;::t Ho1e Size: 3" Nominal

Interval Tested: 18.5' to 27.6'----==-=....:"-'='----"==-=-'-...:.....::..._----------------

TINE FLOW HETER READING FLOW RATE PRESSURE;'-
(Hin. ) (Gal. ) (CFM) (PSI)

0 5294.8 10

1 5296.4 (1. 6) 0.21 10

2 5297.9 (1. 5) 0.20 10

3 5299.3 (1. 4) 0.19 10

4 5300.7 (1. 4) 0.19 10

5 5301.5 (0.8) Pressure Fluctuation ?

5303.6 (2.1) Pressure Fluctuation ?

8 5304.6 (1. 0) Pressure F1uctu;:;tion ?

9 5305.3 (0.7) Pressure Fluctuation ?

10 5305.3 (0 ) Pressure Fluctuation ?

11 5305.3 (0 ) Pressure Fluctuation ?

12 5305.3 (0 ) Pressure Fluctuation ?

13 5308.9 (3.6) Pressure Fluctuation ?

14 5311. 4 (2.5) Pressure Fluctuation ?

16 5313.3 (1. 9) Pressure Fluctuation ?

15 5314.9 (1. 6) 0.21 10

16 5316.5 (1. 6) 0.21 10
17 5317.9 (1. 4) 0.1.9 10

* Pressure adjusted for friction loss

SERGENT, HAUSKINS & BECKWITH

CO,",$ULTING SOli...ND 'OUNDATU)N (NGINII".
,....or ....... TUC.ON ........uour.Gul • , ... ,....0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. : B-40 Date: 1/10/79
-~----:...;~---

Te s ted By: _-=--PH=W:..:.--__

Gauge Height (AGS) 4.5 feet

Interval Tested: 18.5' to 27.9'

Hole Size: 3" Nominal

TI1vlE FLOW HETER READING FLOW RATE PRESSURE?\-
(11in. ) (Gal. ) (CFM) (PSI)

0 5997.8 10

1 6003.0 (5.2) 0.70 10

2 6008.9 (5.9) 0.79 10

3 6013.7 (4.8) 0.64 10

4 6018.6 (4.9) 0.66 10

5 6023.5 (4.9) 0.66 10

6 6028.2 (4.7) 0.63 10
7 6032.8 (4.6) 0.62 10

8 6037.5 (4.7) 0.63 10
9 6042.3 (4.8) 0.64 10

10 6046.9 (4.6) 0.62 10
11 6051. 5 (4.6) 0.62 10
12 6056.1 (4.6) 0.62 10

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS &. BECKWITH

COI'OSULTI"'G 501\,. 41'ol0 FOUPolC4TtOM ["'GI"'.~'"

""O~I'oII•• 'rue"OM • 4L.UOU[_O\J( • LI. '.SO



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-40 Date: 1/10/79------- Tested By:_P_HW _

Gauge Height (AGS) 4.5 feet

Interval Tested: 18.5' to 27.9'

Hole Size: 3" Nonima1

TIME FLOW 11ETER READING FLOW RATE PRESSURE'''"
(Hin. ) (Gal. ) (CFM) (PSI)

0 6062.5 15
1 6068.9 (6.4) 0.86 15
2 6075.0 (6.1) D.82 15
3 } (6.0) ] n. 80

15
4 6087.1 Ave. Ave. 15
5 6093.3 (6.2) 0.83 15
6 6099.5 (6.2) 0.83 15
7 6105.8 (6.3) 0.84 15
8 6112.2 (6.4) 0.86 15
9 6119.7 (7.5) 1. 00 15
10 6124.8 (5.1) 0.68 15
11 6131. 1 (6.3) 0.84 15
12 6137.3 (6.2) 0.83 15
13 6143.8 (6.5) 0.87 15
14 6150.2 (6.4) 0.86 15,
15 6156.6 (6.4) 0.86 15

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

CO"'iIoUl"Tl"U:; _011., 0 "OUHOATIO'" (HQ''''IEI'''.
"'MO(HI' .. Tue_a UoU("'ouC .. c ... "''''.0



3" Nominal

Waste Isolation Pilot Pl~~t

Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No.: B-40 Date: 1/10/79 Tested By: PHW------- ------- ------
Gauge Height (AGS) 4.5 feet

18.5' to 27.9'Interval Tested:------------------------

TIME FLOW 11ETER READING FLOW RATE PRESSURE*
(l1in. ) (Gal. ) (GFM) (PSI)

0 6166.2 10
1 6170.2 (4.0) 0.54 10
2 6174.5 (4.3) 0.58 10
3 6178.8 (4.3) 0.58 10
4 6183.2 (4.4) 0.59 10
5 6187.3 (4.1) 0.55 10

7( Gauge reading corrected for friction loss

SERGENT. HAUSKINS & BECKWITH

COMSULTIMG ~OIL AND I'OUHOATlON lNGINII'"
~NOl"I•• TUCSON. AL.ucur"OUl • I::L ~ ...a



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :__=B_-5=2=---__Date : _---=l:..!../..::.3...::.0.L../.;...79=---_Te s te d By: -:;G..;..;.W _

Gauge Height (AGS)_-.:6:...,:....:;.5_::..fe::..e::....;t::.....- Hole Size: 3" Nominal

Interval Tested: 21.5' to 30.0'---"-----=------'----------------------

TIME FLOW lffiTER READING FLOW RATE PRESSURE'"
(Hin. ) (Gal. ) (CFM) (PSI)

0 5179.8 10
1 5183.7 (3.9) 0.52 10
2 5187.1 -(3.4) 0.45 10
3 5190.4 -(3.3) 0.44 10
4 5193.6 (3.2) 0.43 10
5 5196.3 (2.7) 0.36 10
6 5198.7 (2.4) 0.32 10
7 5201.7 (3.0) 0.40 10
8 5204.6 (2.9) 0.39 10
9 5207.2 (2.6) 0.35 10

10 5210.3 (3.1) 0.41 10
11 5213.8 (3.5) 0.47 10
12 5218.0 (4.2) 0.56 10
13 5222.4 (4.4) 0.59 10
14 5225.5 (3.1) 0.41 10
15 5228.6 (3.1) 0.41 10
16 5231. 6 (3.0) 0.40 10
17 5234.5 (2.9) 0.3·9 10
18 5237.4 (2.9) 0.39 10
19 5240.5 (3.1) 0.41 10

7: Gauge reading corrected for friction loss

I

-tXt SERGENT, HAUSKINS & BECKWITH

CON.Ul"TING SOil.. "''''0 ,"OUNOATION ~NGIN~Il".

-1- ~''':U:'NI''. TUCSON • "l".UQu,,_OUI' • I'L ,.....0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No. : B-52 Date: 1/30/79------- Tested By:_"__G_W __

Hole Size: 3" NominalGauge Height (AGS) 6.5 feet

Interval Tested: 21.5' to 30.0'-----------------------

TIME FLOW 11ETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 5247.1 15
1 5249.8 (2.7) .0.36 15
2 5252.8 (3.0) 0.40 15
3 5256.0 (3.2) 0.43 15
4 5259.1 (3.1) 0.41 15
5 5262.5 (3.4) 0.45 15
6 5266.6 (4.1) 0.55 15
7 5270.8 (4.2) 0.56 15
8 5274.8 (4.0) 0.54 15
9 5278.5 (3.7) 0.49 15

10 5282.5 (4.0) 0.54 15
11 5286.3 (3.8) 0.51 15
12 5290.3 (4.0) 0.54 15
13 5294.5 (4.2) 0.56 15
14 5298.5 (4.0) 0.54 15

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. : B-52 Date: 1/30/79------- Tested By: __GW _

Gauge Height (AGS) __6_._5_f_e_e_t Ho1e Size: 3" Nominal

Interval Tested: 21.5' to 30.0'------------------------

TI}'!E FLOW l1ETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 5308.8 10

1 5310.8 (2.0) 0.27 10
2 5312.8 (2.0) 0.27 10

3 5314.6 (1. 8) 0.24 10

4 5316.6 (2.0) 0.27 10
5 5318.7 (2.1) 0.28 10
6 5310.7 (2.0) 0.27 10

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS & BECKWITH

CONSUL.TINe .01L. "''''0 Jl'OU-'O..TIOflil 11:""01" ...
I"HOII:NU. TUC.ON. "''-.UOUII:_OU( • fL 0



15.0' to 20.0'

Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

DOUBLE PACKER TESTS

Boring No. : B_-_5_2 Date :__1....:./_3_0....:./_7_9 Te s te d By:_~G__W _

Gauge Height (AGS) 3.0 feet Hole Size: 3" Nominal
---------

In terva1 Tes ted:-------------------------

TIME FLOW 11ETER READING FLOW RATE PRESSURE?""
(Hin. ) (Gal. ) (CFM) (PSI)

0 5324.1 10
1 5324.1 0 10
2 5324.1 0 10
3 5324.1 0 10
4 5324.1 0 10
5 5324.1 0 10

,~ Gauge reading corrected for friction loss

SERGENT, HAUSKINS &BECKWITH
CON'IUI.Tr""a SOIL "NO l"OUNDAI."IO" (NQ'I'olt:t:IIIS
"HOlNI•• TUCSON. "1..UOUl_OUI[ • 1:1. "".0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

DOUBLE PACKER TESTS

GWBoring No. : B-52 Date: 1/30/79-------- Tested By:------

Gauge Height (AGS) 3.0 feet Hole Size: 3" Nominal---------
Interval Tested:-------------------------

TIME FLOW HETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 5325.3 15

1 5325.3 0 15

2 5325.3 0 15

3 5325.3 0 15

4 5325.3 0 15

5 5325.3 0 15

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS & BECKWITH
ca",lIUL.TI,..C 50t .. AIIIlO 'OUNOATIOH I[HOl",t:t:IIt.

,."'011:"" •• TUCSON. AL.UQULItQUL • LL. "' .....0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

DOUBLE PACKER TESTS

Boring No.: B-52 Date: 1/30/79 Tested By: GW-------- ------- ------
Gauge Height (AGS) __3_._0_f_e_e_t__~_Hole Size: 3" Nominal

Interval Tested: 15.0' to 20.0'-------------------------

TINE FLOW l1ETER READING FLOW RATE PRESSURE*
(Hin. ) (Gal. ) (CFM) (PSI)

0 5325.4 10
1 5325.4 0 10
2 5325.4 0 10
3 5325.4 0 10
4 5325.4 0 10
5 5325.4 0 10

* Gauge reading corrected for friction loss



Hole Size: 3" Nominal

Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. :__B_-_5_2 Date :__1_/_3_0..;.../_7_9__Te s te d By: _G_W _

Gauge Height (AGS) 6.5 feet

Interval Tested: 21.5' to 30.0'------------------------

TIME FLOW l1ETER READING FLOW RATE PRES SURE ",-
01in. ) (Gal. ) (CFM) (PSI)

0 5327.5 10
1 5328.8 (1.3) 0.17 10
2 5330.6 (1. 8) 0.24 10
3 5332.8 (2.2) 0.29 10
4 5335.4 (2.6) 0.35 10
5 5338.2 (2.8) 0.37 10
6 5340.3 (2.1) 0.28 10
7 5342.5 (2.2) 0.29 10
8 5344.4 (1. 9) 0.25 10
9 5346.3 (1. 9) 0.25 10

10 5348.2 (1. 9) 0.25 10

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

SINGLE PACKER TESTS

Boring No. : B_-_5_3 Date: 1/31/78 d B f:r.1Teste y :__~_w _

Gauge Height (AGS) 4.8 feet Hole Size: 3" Nominal

Interval Tested: 23.2' to 30.2'------------------------

TI1-']£ FLOW lJETER READING FLOW RATE PRESSURE''>
(Hin. ) (Gal. ) (CFM) (PS I)

0 5484.1 10

1 5486.1 (2.0) 0.27 10

2 5487.7 (1. 6) 0.21 10

3 5489.2 (1. 5) 0.20 10 .

4 5490.8 (1. 6) 0.20 10

5 5492.4 (1. 6) 0.21 10

6 5493.8 (1. 4) 0.19 10

* Gauge reading corrected for friction loss



Haste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. £78-1135

SINGLE PACKER TESTS

Boring No. :__B_-_5_2 Date: 1/30/79 Tested By: GW _

Gauge Height (AGS) 6.5 feet Hole Size: 3" Nominal
----------

Interval Tested: 21.5' to 30.0'

FLOW 11ETER READING
(Gal. )

TINE
(:t1in. )

o
1

2

3

4

5

6

7

5349.6
5351.0
5353.2
5356.2
5359.2
5362.6
5366.0
5368.8

(1. 4)
(2.2)
(3.0)

(3.0)
(3.4)
(3.4)
(2.8)

FLOW RATE
(CFM)

0.19
0.29
0.40

0.40
0.45
0.45
0.37

PRESSURE'\-
(PSI)

15
15
15
15
15
15
15
15

* Gauge reading corrected for friction loss



Tes ted By.: GW------

23.2' to 30.2'

Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

SINGLE PACKER TESTS

Boring No.: B-53 Date: 1/31/79-------

Gauge Height (AGS) __4_._8_f_e_e_t Hole Size: 3" Nominal

Interval Tested:-------------------------

TIl'lE FLOW HETER READING FLOW RATE PRESSURE;'"
(11in. ) (Gal. ) (CFH) (PSI)

0 5495.5 15

1 5497.1 (1. 6) 0.21 15

2 5498.6 (1. 5) 0.20 15

3 5500.1 (1. 5) 0.20 15

4 5501. 6 (1. 5) 0.20 15
5 5503.1 (1. 5) 0.20 15

* Gauge reading corrected for friction loss



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. £78-1135

SINGLE PACKER TESTS

Boring No. : B-53 Date: 1/31/79------- Tested By: GW-----
Gauge Height (AGS) __4_.8_f_e_e_t Hole Size: 3" Nominal

23.2' to 30.2'Interval Tested:
-~::......:...._--------------------

TI1'1E FLOW HETER READING FLOW RATE PRESSURE''''
(Hin. ) (Gal. ) (CFM) (PSI)

0 5504.4 10
1 5505.5 (1.1) 0.15 10
2 5506.4 ( .9) 0.12 10
3 5507.4 (1. 0) 0.13 10
4 5508.4 (1. 0) 0.13 10
5 5508.9 ( .5) 0.07 10
6 5508.9 ( 0) 0 10
7 5508.9 ( 0) 0 10
8 5508.9 ( 0) 0 10
9 5508.9 ( 0) 0 10

10 5508.9 ( 0) 0 10

* Gauge reading corrected for friction loss

SERGENT, HAUSKINS &. BECKWITH

COlltilUl,.TI"'G SOIL "''''0 ... OU'"'O.... TION [HGrHllt"
"1oI01t",rl. TUC.OIOt • "'L.uOu[_OUIt • IL ....li.O



Section 2b

Monitoring Observation Wells

•
_~~_S-c~-~-5~_"E_T~-N~-:-~-'~-~-N-~-~o_I~-NS-CA-~-O-~-~N-:_~_.._~T_5_H

PHOENIX. TUCSON. Al,BUQUERQUE-t-



Waste Isolation Pilot Plant
Bechtel Job 12484
SHB Job No. E78-1135

MONITORING OF OBSERVATION WELLS

Well No. B-1

Elevations:

Date

2/01/79
2/09/79
3/24/79
4/05/79

Ground surface
Reference mark

Time

1330
1200

1345
1326

3412.48
3414.21

Depth of Water
(below reference mark)

12.63'
12.75'
12.75'
12.85'

I

-tXt -~~-~-~L-~'~-:-:~-'~-~-~~-~~-H~-.~-,o .._B~-N~-~-..-~~_H
~ ...orHU • TUCSON. At.BVOU[JIIQUIl-t-



Waste Isolation Pilot Plant
Bechtel Job 12484
SHB Job No. E78-ll35

MONITORING OF OBSERVATION WELLS

liJell No. B-1A

Elevations:

Date
2/02/79
2/09/79
3/24/79
4/05/79

Grotmd surface
Reference mark

Time
0845
1210
1340
1325

3412.48
3414.83

Depth of Water
(below reference mark)

54.27 '
55.15'
54.85'
55.15'

J-tXt -~~-~-~.-~,~-~-:~-,~_~_~K_.~u_NN~-'~-'O-~-~N~-~-..-~~_H
"HO[NII: • TUC5.0N • 4LeUOU[lItOUI:-,-



Waste Isolation Pilot Plant
Bechtel Job 12484
SHB Job No. E78-ll35

MONITORING OF OBSERVATION \~LLS

Well No. B-4

Elevations:

Date

2/02/79
2/09/79
3/24/79
4/05/79

Ground surface
Reference mark

Time

0905
1150
1135
1336

3417.08
3418.78

Depth of Water
(below reference mark)

32.83 '

33.15'
33.40'
33.65'

J

-1X1-~~-:-~L-~~-~-:~-,~-.~_~K_'~~-N~-'~-'O-~~-N~-~-"-~~_H
~"'OI["'1.1 • TUCSON II .... L.UOUI[JIIOUI':-t-



Waste Isolation Pilot Plant
Bechtel Job 12484
SHB Job No. E78-1135

MONITORING OF OBSERVATION liELLS

Well No. B",:,4A

Elevations:

Date

2/02/79
2/09/79
3/24/79
4/05/79

Ground surface
Reference mark

Time

0900
1155
1140
1334

3417.08
3418.35

Depth of Water
(below reference mark)

13.17'
13.45'
13.50'
13.70'

I-tXt -~-~~-'~-L~-'~~-:-~L-A~-N~-~-~~-N~-.~-'ON-B~-N~-~-II-:~ _H
"',",OINI •• TUCION • AL8UOU[JtaUI:-t-



Waste Isolation Pilot Plant
Bechtel Job 12484
SHB Job No. E78-ll35

MONITORING OF OBSERVATION WELLS

Well No. B-13

Elevations:

Date

2/02/79
2/09/79
3/24/79
4/05/79

Ground surface
Reference mark

Time

0930
1215
1310
1410

3403.91
3405.90

Depth of Water
(below reference mark)

30.46'
28.35'
28.20'
28.25'

I-tXt -~~-~-~L-:,~-~-:~-,~-.~_~K_'~~-N~-'~-'O-~~-N~-~-..-:~_H
~HOINIX • TUCSON. ALIUQU!lIIQU(-,-



Waste Isolation Pilot Plant
Bechtel Job 12484
SHB Job No. E78-ll35

MONITORING OF OBSERVATION WELLS

Hell No. B-16

Elevations: Ground surface 3411.21
Reference mark 3411.74

Depth of Water
Date Time (below reference mark)

2/02/79 0920 30.33 1

2/09/79 1147 30.40'

3/24/79 1150 30.70'

4/05/79 1345 31.03'



Waste Isolation Pilot Plant
Bechtel Job 12484
SHB Job No. E78-ll35

MONITORING OF OBSERVATION WELLS

Hell No. B-18

Elevations:

Date

2/01/79
2/09/79
3/24/79
4/05/79

Gro1IDd surface
Reference mark

Time

1400
1140
1120
1400

3419.32
3420.93

Depth of Water
(below reference mark)

37.21'

37.25 '
37.40'

37.75'

I

-1X1-~~-~-~L-~'~-~-~~-'~-'~-~~-~~-N~-'~-'O-~~-N~-~-"-~~_H
~"'OItNI" • TUCSON. ALBUOUIU'OUE-t-



Waste Isolation Pilot Plant
Bechtel Job 12484
SHE Job No. E78-1135

MONITORING OF OBSERVATION WELLS

Well No. B-20

Elevations:

Date

2/02/79
2/09/79
3/24/79
4/05/79

Gr01..m.d surface
Reference mark

Time

0940
1220
1330
1413

3403.53
3405.64

Depth of Water
(below refer.ence mark)

11.88'
11.95'
11. 80'
34.00'



Waste Isolation Pilot Plant
Bechtel Job 12484
SHB Job No. E78-ll35

MONITORING OF OBSERVATION WELLS

Well No. B-20A

Elevations:

Date

2/02/79

2/09/79
3/24/79
4/05/79

Ground surface
Reference mark

Time

0950
1225

1320

1414

3403.53
3405.28

Depth of Water
(below reference mark)

36.63'

33.75'

33.70'
12. OS'



Waste Isolation Pilot Plant
Bechtel Job No. 12484
SHB Job No. E78-ll35

MONITORING OF OBSERVATION WELLS

Well No. B-25

Elevations:

Date

3/29/79
4/05/79

Ground surface
Re fe ren ce mark

Time

1420
1219

3408.74
Top of casing (elevation unknown)

Depth of Water
(below reference mark)

359.5'
370.2'



Waste Isolation Pilot Plant
Bechtel Job 12484
SHB Job No. E78-ll35

MONITORING OF OBSERVATION WELLS

Well No. B-38

Elevations:

Date

2/01/79
2/09/79
3/24/79
4/05/79

Ground surface
Reference mark

Time

1415
1125
1100

1355·

3429.88
3431. 54

Depth of Water
(below reference mark)

49.00'

46.50'
46.50'

47.00'



Waste Isolation Pilot Plant
Bechtel Job 12484
SHB Job No. E78-1135

MONITORING OF OBSERVATION WELLS

t-le11 No. B-54

i

Elevations:

Date

3/24/79
4/05/79

Groillld surface
Reference mark

Time

1420
1310

3408.60
3410.66

Depth of Water'
(below reference mark)

191. 5 '
196.6'

"

SERGENT. HAUSKINS & BECKWITH
CO ... SULT' .... G lOlL .HO "OVNOAT'OH ~"'Gl"'~~"'S

111 .... 0 ...... ,. • TUCSON. Al.8UOU.I'II0UI(



Section 2c

Plate Load Tests

~

-:~:_S-c~-~-'~-L-~'-~-~-:o-~-~-~-~-~-~-~-~-,&-TI-O~-~NC-G-~-..-~_~_H
~ PHOENIX. TUCSON. "LIIUQUE"QUE-t-



Project

Location

ASTM Dl196 PLATE LOAD TESTS OF SOILS

Waste Isolation Pilot P~oject

Bechtel Job No. 12484 SHB Job No. LF79-3016

Plant Site - Undisturbed Sand - 116' N & 55
0

E from B-25

Plate Load Test ::10. 1 @ 3.0'--=--"--"-------
Computed by: Robert M. Anderson

30" Diameter Plate Test

Plates + Ram + Spacer = 0.521 Kips

Da te 3-19-79

SUMMARY OF RESULTS

SERGENT. HAUSKINS &BECKWITH

Load Unit Load Deflection
Kips PSI inches

1.1 1.54 .026*'

2.2 3.1 .004

3.3 4.6 .029

4.4 6.2 .090

6.6 9.3 .169

8.8 12.4 .240

11. 0 15.5 .298

15.4 21. 7 .397

19.8 27.9 .509

24.2 34.1 .623

35.3 49.7 .935

46.3 65.2 1. 228

35.3 49.7 1. 226

24.2 34.1 1. 218

17.6 24.8 1. 210

15.4 21. 7 1. 206

11. 0 15.5 1.198

8.8 12.4 1.194

4.4 6.2 1.178

3.3 4.6 1. 170

2.2 3.1 1.165

1.1 1.5 1.156

0.52 0.7 1.106

*Equal Zero Deflection

Remarks

Note: Test hole was hand dug with a
shovel, 3' below natural ground
surface

f Rebound

f

f

f

+
+
+
+
+
+

No Pressure on Ram

I_1[Xj1
I # B • -C-O-N'-UL-T'-NG-S-O'-L-"-D-,o-u-,D-"-'O-N-E'-G-"E-E.-'

PHOENIX. 'rUCSON • ALBuaUEROUE-,-



Waste Isolation Pilot Project
Bechtel Job No. 12484

Unit Load - PSI

SUB Job do. Lit'79-30l6.;;.
Harch 19, 1979

o 20 40 60 80 100 120
i
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,

f

. . . I I

I I I

-
Plate Load Test No. 1 ---
30" Diameter Plate Test -

I
-

Undisturbed sand @ 3.0' -

116' l'i & 55 E of B-25 -
-
--
1-

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2
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'H
W
()
Q)

M
4-i

Q)

o

CIl
Q)

,e

SERGENT, HAUSKINS & BECKWITH
CONS.UL TIN(~ SOIL "'NO FOUNDATION ",..C.II't,lEfFIIS

l'1ol0fNllt • (l;CSOl'll • tIlL8uOt;[RQUE • !L ."50



ASTM Dl196 PLATE LOAD TESTS OF SOILS

30" Diameter Plate Test

Waste Isolation Pilot Project
Project Bechtel Job No. 12484

Location Plant Site - Test Trench 3 @ 3.2 •.!
SHB Job No. LF79-3016

Computed by: __...::.R:..::.o-=-b-=-e-=-rt;:::.....,:M..:;.;.~A~n~d..::.e-=-rs-=-o:..;;n~ _

Plate Load Test No. 1 (in sand) Plates + Ram =

Date

0.500 Kips

3-8-79

SUMMARY OF RESULTS

SERGENT, HAUSKINS & BECKWITH

Load Unit Load Deflection
Kips PSI inches

1.1 1. 54 .010*--
2.2 3.1 .001

3.3 4.6 .008

4.4 6.2 .016

6.6 9.3 .024

8.8 12.4 .035

9.9 13.9 .044

11. 0 15.5 .049

16.5 23.2 .083

23.1 32.5 .127

32.0 45.0 .215

41.9 59.0 .342

47.0 66. 1 .492

35.2 49.5 .488

23.1 32.5 .477

12. 1 17.0 .459

5.5 7.7 .441

3.3 4.6 .428

1.1 1.5 .416

0.5 0.7 .390

*Equal Zero Deflection

Remarks

4- Rebound

4

4

4

4

+
No Pressure on Ram

I

-tX]1 # B '-C-ON-SU-L-T"-G-SO-'L-'-NO-F-OU-NO-'-"O-N-EN-G-ON-"-"-

P"'OEI'.lI)( • TUCSON. 4LBUQUERQUE.-1-



Waste Isolation Pilot Project
Bechtel Job clo. 12484

Unit Load - PSI

SHB Job clo. LF79-30l6
l1arch 8, 1979

l"oo.

"

I

I I

1\ I ,

1'\

I , I

, ,
, I I,

I I I,
, I ,

,
I

I

,

.
.

,

Plate Load Test l{O. 1 --
+ -Test Trench 3 ~ 3.2' - -

(in sand) --
30"

-
Diameter Plate Test ----

t.

o

0.1

0.2

0.3

0.4

0.5

0.6

0.7

20 40 60 80 100 120

SERGENT, HAUSKINS &BECKWITH
CONSUL flN(j SOIL .<loNO FOUNo",nON ENGINEERS

PHOENIl( • TUCSON' .o.LBUQUEFlQuE • EL P.o.SO



ASTM Dl196 PLATE LOAD TESTS OF SOILS

18" Diameter Plate Test

Waste Isolation Pilot Project
Proj ec t Bechtel Job No. 12484

Location Plant Site - Test Trench 3 @ 3.2,2:

SHE Job No. LF79-3016

Plate Load Test No. 2 (in sand)

Computed by: Robert M. Anderson

Plates + Ram =
Date

0.151 Kips

3-9-79

SUMMARY OF RESULTS

Load Unit Load Deflection
Kips PSI inches

1.1 4.3 .009*
--

2.2 8.7 .019

3.3 13.0 .038

4.4 17.4 .057

5.5 21.7 :068

6.6 26.0 .087

8.8 34.7 .118

9.9 39.0 .153

11. 0 43.4 .175

16.5 65.1 .299

19.8 78.1 .434

24.2 95.4 .723

18.7 73.7 .721

12.1 47.7 .712

8.8 34.7 .699

6.6 26.0 .688

4.4 17.4 .669

2.2 8.7 .650

1.1 4.3 .643

0.15 0.6 .627

*Equal Zero Deflection

Remarks

Density Next to Test

Yd = 115. 5 PCF

W% 3.6

Blk. 1 (3.2'-3.7')

t- Rebound

No Pressure on Ram

I

-:lX1: -:-:~-S~-L:-'~-~-:~-'~-~-N~-~-~~-N~-'-~O-~-~-~-~W-<E-~~ _H
PHOENIX. TUCSON. A,LaUaUEROUE-,-



Waste Isolation Pilot Project
Bechtel Job No. 12484

Unit Load - PSI

SHB Job ~o. LF79-30l6
Harch 9, 1979

a 20 40 60 80 100 120

0.7

0.1

0.2

0.3

0.4

0.5

0.6

Plate Load Test No. 2
+TP-3 @ 3.2' - (in sand)

18" Diameter Plate Test

•

I

I
I I

,

, , ,
I

i I

I

~

.

SERGENT, HAUSKINS &BECKWITH
CONSUL TING SOIL AND FOUNO""TIQN ENGI"'££~S

PI-lO€NIJIC • TUCSON' ALBU{)uERQUE • EL PASO



ASTM Dl196 PLATE LOAD TESTS OF SOILS

18" Diameter Plate Test

Waste Isolation Pilot Project
Pro j e c t __--"-B_e_c_h_te_l_J_o_b--.:..N_o_._12_4-,8,-4_~ _

Location Plant Site - TP-3 @ 5.5' 2:
SHB Job No. LF79-3016

Plate Load Test No. 3 (top of caliche) Plates + Ram = 0.151 Kips

Computed by: __....:.R.;.;..o....:.b....:.e~r_t....:.M....:..;.......:..A:.;.n....:.d..:::e....:.r~so.;...n'"'- _

SUMMARY OF RESULTS

Date 3-12-79

Load Unit Load Deflection
Kips PSI inches Remarks

3.3 13.0 .010*
--

5.5 21.6 .005

6.6 26.0 .007

7.7 30.4 .008

8.8 34.7 .009

11. 0 43.4 .012

13.2 52.1 .014

18.7 73. -: .022

28.7 113.2 .046

38.6 152.2 .063

52.9 208.6 .083

63.9 252.0 .098

51.8 204.3 .097 + Rebound

33.1 130.5 .093 +
16.5 65.1 .087 +
5.5 21.7 .068 +
1.1 4.3 .060 +
0.15 0.6 .014 No Pressure on Ram

*Equal Zero Deflection



Waste Isolation Pilot Project
Bechtel Job No. 12484

Unit Load, PSI

ShB Job ~o. LF79-30l6
Harch 12, 1979

o 50 100 150 200 250 300

0.12
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0.06
Cfl
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4-l
(jj

Q 0.10
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I

r I I '-

-
Plate Load Test ~~o • 3
TP-3 @ 5.5' + (top ofi -

caliche) -
-

18" Diameter Plate Test --
-
-
-

1-

I

- :~~ _S_E~-o~-s~-~-,~-:~-O~-L~-~-~-Ol~-N~-'~-'ON-B,E_N~-,:-:-~T_H
PI-lOE/lfIl( • TUCSON' ALElUnUERQuE • EL PASO-1-



ASTM Dl196 PLATE LOAD TESTS OF SOILS

12" Diameter Plate Test

Waste Isolation Pilot Project
Pro j ec t B_e-,-ch,;.;,.t_e_l_J_o_b_N_o_._1.;...2_4....;8_4--;- _

Location Plant Site - TP-3 @ 5. 2'~

SHB Job No. LF79-3016

Plate Load Test No. 4 (top of caliche) Plates + Ram = 0.092 Kips

Computed by: __...:.R:.=.o..::.b..::.e.::...r.::...t--=M~':........:.;A:.:..:n~d..::.e.::...r::..so:.:n:.:...- _

SUMMARY OF RESULTS

Date 3-13-79

SERGENT, HAUSKINS &BECKWITH

Load Unit Load Deflection
Kips PSI inches Remarks

2.2 19.5 .034*
--

3.3 29.2 .001

4.4 38.9 .003

6.6 58.4 .013

15.4 136.2 .046

29.8 263.5 .137

41.9 370.5 .247

57.3 506.6 .411

66.1 584.4 .471

50.7 448.3 .472 t Rebound

27.6 244.0 .458 t
18.7 165.3 .449 t

9.9 87.5 .442 +
6.6 58.4 .427 t

4.4 38.9 .417 t

3.3 29.2 .413 +
1.1 9.7 .397 +
0.09 0.8 .364 No Pressure on Ram

*Equal Zero Deflection

I

-lRtI·A B ~ -c-o,-,-cL-',,-,G-S0-'L-'-'O-'-oc-''-O'-"-ON-.-NG-"-"-.5-
~HOENIX • TUCSON. ALeLCUEROVE-,-



Waste Isolation Pilot Project
Bechtel Job No. 12484

Unit Load - PSI

SHB Job ~o. LF79-30l6
Harcn 13, 1979

a 100 200 300 400 500 600

0.6

0.7
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0.2

0.3
CIl
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r--4
4-l
(l)

~ 0.5

i

I

i

I

i I, , I

i :

• "

I I

I

Plate Load Test i~o . 4

TP-3 @ 5.2' + (top of-
caliche)

12" Diameter Plate Test

I

SERGENT, HAUSKINS &BECKWITH
CO~SULTING SOIL AND FOUNDATION ENGINEERS
~~OENIJ( • TUCSON' AL8UOUERQU.e: • EL I'A$O



ASTM Dl196 PLATE LOAD TESTS OF SOILS

12" Diameter Plate Test

Waste Isolation Pilot Project
Pro j e c t __.......;;B;.,;;e;.,;;c..:.:h;.,;;t-=e.=1_J;;;;.,o,;;.;b;;.....,;N;.:.,:o;..:•.......;;1:.;;;2;.:.,:4..;;.8....;.4 _

Loca tion Plant Site - TP-3 @ 9.2'

SHB Job No. LF79-3016

Plate Load Tes t No. 5 (top of caliche) Plates + Ram =

Computed by: Robert M. Anderson Date

SUMMARY OF RESULTS

Load Unit Load Deflection
Kips PSI inches Remarks

4.4 38.9 .017*

6.6 58.4 .000

8.8 77.8 .000

16.5 145.9 .008

29.8 263.5 .022

40.8 360.7 .032

55. 1 487.2 .046

35.3 312. 1 .040 i- Rebound

16.5 145.9 .028 i-

8.8 77.8 .020 i-

6.6 58.4 .017 i-

l.1 9. 7 .006 i-

0.09 0.8 .001 No Pressure on Ram

*Equal Zero Deflection

0.092 Kips

3-15-79

SERGENT, HAUSKINS & BECKWITH
I

_llXJ~
j d B I-C-ON-S-UL-"-NG-S-O'-L-"-0-FO-UN-O-'T-'O-N-<N-G'-N'-'.-.

PI-IOE/'>II)( • TUCSON • .&.LBUQUEPtQUE-,-



Waste Isolation Pilot Project
Bechtel Job 00. 12484

SHB Job clo. LF79-30l6
darch 15, 1979

Unit Load - PSI

o 100 200 300 400 500 600

I
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-
Plate Load Test No. 5 --

, TP-3 @ 9.2' (top of -""-
caliche) -

-
12" Diameter Plate Test --

-
-
-
r

0.07
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PHOENIX' TUCSON' AL8UClUEAOuE • EL F"ASO-1-



ASTN Dl196 PLATE LOAD TESTS OF SOILS

12" Diameter Plate Test

Waste Isolation Pilot Project
Pro j e c t __---=B:....:;e:....:;c;,;.;h:....:;t...;;e.=.1_J=-°=-b~N~o:....:.___=1:....:;2_'4..;:..8....:.4 _

Location Plant Site - TP-3 @ 8.5'

SHB Job No. LF79-3016

Plate Load Tes t No. 6 (caliche) Plates + Ram + Spacers = 0.105 Kips

Computed by: __...::R.:.:o...;;b:....:;e;,;;;r-=t----:::.::M..:.....-,A:....:;'n:.:..:d::...:e::..::r:....:;s:....:;o:....:;n'----- _

SUMMARY OF RESULTS

Date 3-16-79

Deflection
inches

Load Unit Load
Kips PSI

1.1 9.7

2.2 19.5

3.3 29.2

5.5 48.6

14.3 126.4

30.9 273.2

52.9 467.7

Exact Max. Load Unknown

39.7 351. 0

14.3 126.4

5.5 48.6

3.3 29.2

2.2 19.5

1.1 9.7

0.11 0.9

.021*

.003

.008

.021

.061

.165

.348

.387

.380 + Rebound

.343 +

.316 +

.298 +

.294 +

.283 +

.248 No Pressure on Ram

Remarks

*Equal Zero Deflection

I

-:lX1: -~-~-:-~l-:N-N~-:-~-~-~-~-~o-I~-:-.~-'o-~-~C-G~-N~-E.-I~_H
"HOENIX • TUCSON. ALBUQUERQUE-,-



Waste Isolation Pilot Project
Bechtel Job No. 12484

SHB Job ~o. LF79-30l6
HarCh 16, 1979

Unit Load - PSI

o 100 200 300 400 500 600

1"- Plate Load Test Ho. 6
12" Diameter Plate Test

TP-3 @ 8.5' (caliche)
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SERGENT, HAUSKINS &BECKWITH
CONSULTING SOIL A.ND FOUNOATION ENGINEERS

1'1ol0ENI)( • TUCSON· AI.8uOuEj;lQUE • EL PA.SO



ASTM Dl196 PLATE LOAD TESTS OF SOILS

Waste Isolation Pilot Project
Pr 0 j e c t __--=-B..=.e..:.;ch:..:.t=-e::..::l=--..=J-=o..=.b---=..:.N0..:....:....• ....;1:..:2:....;4-=8....;4 _ SHB Job No. 1F79-3016

Loca tion Plant Site TP-3 @ Top of Gatuna 12" Diameter Plate Test

Computed by: __..:..R:..:.o..:.;b..:.;er=-t=--..=t-.:..:1.---=..:A=n..=.d..:.;er=-s=-o:....:n~ _

Plate Load Test No. 7 Plates + Ram =

Date

0.092 Kips

3-21-79

SUMMARY OF RESULTS

Load Unit Load Deflection
Kips PSI inches Remarks

1.1 9.7 .029*

2.2 19.5 .003

3.3 29.2 .006

5.5 48.6 .017

17.6 155.6 .070

33.1 292.7 .168

44.1 389.9 .283

55.1 487.2 .403

61. 7 545.5 .473

44.1 389.9 .464 + Rebound

25.3 223.7 .438 +
17.6 155.6 .423 +
5.5 48.6 .379 +
3.3 29.2 .364 I

i'

2.2 19.5 .352 +
1.1 9.7 .341 +
0.09 0.8 .300 No Pressure on Ram

*Equal Zero Deflection

I

-:lR1: -~-~~-s~-L~-,~-~-~~-,~-.~_~_~o_I~N-~-.~-'O~-~-N:-~-~-~~_H
P'"'OEi'olIX • TUCSON. ALBUQUERQUE-1-



Waste Isolation Pilot Project
Bechtel Job No. 12484

Unit Load - PSI

SHB Job ~o. LF79-30l6
Harcn 21, 1979
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Plate Load Test l'JO. 7
12" Diameter Plate Test

TP-3 @ Top of Gatuna
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ASTM Dl196 PLATE LOAD TESTS OF SOILS

Plant Site - TP-3 @ 16' Top of Gatuna 12" Diameter Plate Test

Waste Isolation Pilot Project
Pro j ec t __-.::..B.=.e.=.ch:..;..t;;",;e::.;;l;;.....;;J....:;o-=.b----=..:.No=-..:.....--=1::..::2:....;4....:;8--=4 _

Location

SHB Job No. LF79-3016

Computed by; __....::.Rc:..:.0-=.b....::.e..:..r_t--=t-..:..1.--=--=A:...:.:n....:;d....::.e_rs.::...oc:....:n-=---- _

Plate Load Test ~o. 8 Plates + Ram

Date
0.092 Kips

3-21-79

SERGENT, HAUSKINS &BECKWITH

SUMMARY OF RESULTS

Load Unit Load Deflection
Kips PSI inches Remarks

1.1 9.7 .019*
--

2.2 19.5 .003

3.3 29.2 .006

5.5 48.6 .021

18.7 165.3 .077

33.1 292.7 .179

44.1 389.9 .279

56.2 496.9 .410

61. 7 545.5 .471

44.1 389.9 .466 i- Rebound

25.3 223.7 .446 i-

17.6 155.6 .433 i-

5.5 48.6 .405 i-

3.3 29.2 .379 i-

2.2 19.5 .371 i-

Ll 9.7 .359 i-

0.09 0.8 .324 No Pressure on Ram

*Equal Zero Deflection

I

-txt1,7 B ~ -0-ON-5U-LT-'N-G-SO-'L-'-NO-F-OU-No-.-no-N-EN-G-INE-E-RS-

Pl.10ENI'II • T"UCSON. ALBUOUf:ROUE-t-



Waste Isolation Pilot Project
Bechtel Job NO. 12484

SHB Job ~o. LF79-30l6
l.vfarch 21, 1979

Unit Load - PSI

o 100 200 300 400 500 600
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Plate Load Test l~O . 8
TP-3 @ 16' Top of Gatuna

12" Diameter Plate Test
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SERGENT, HAUSKINS &BECKWITH
CONSULTII'IIG SOIL AoI'110 '-OUNOATION ENGINEERS
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ASTH Dl196 PLATE LOAD TESTS OF SOILS

30" Diameter Plate Test

Waste Isolation Pilot Project
Pro j e c t __--=B-=e.::;;.ch;.:..t=..e::..:l=-.....;;J-=o-=.b---=..:.N=..o.:.-.--'1::.,:2:....4;..:8:....:4 _

Location Plant Site - TP-5 @ 3.8'

SHB Job No. LF79-3016

Computed by: R....;:.o-=-b-=-e--'rt.::.......;;M..;;.;.---.;.A...;.;n-=d...;;.e,;;.,rs,;;.,o--'n.:..- _

Plate Load Test No. 1 (in sand) Plates + Ram =

Date
0.500 Kips

3-10-79

SUMMARY OF RESULTS

SERGENT, HAUSKINS &BECKWITH

Load Unit Load Deflection
Kips PSI inches

*
1.1 1.5 .010
--

2.2 3.1 .003

3.3 4.6 .012

5.5 7.7 .034

6.6 9.3 .041

11. 0 15.5 .085

14.3 20. 1 .124

18.7 26.3 .167

23.1 32.5 .225

27.6 38.8 .293

35.3 49.7 .454

41.9 59.0 .689

45.2 63.6 .879

55.1 77.5 1. 257

41.9 59.0 1. 264

27.5 38.7 1.254

18.7 26.3 1.245

9.9 13.9 1. 229

7.7 10.8 1.222

3.3 4.6 1. 205

2.2 3.1 1. 197

1.1 1.5 1. 186

0.5 0.7 1.157

*Equal Zero Deflection

Remarks

4- Rebound

4-

4-

4-

4-

4-

4-

4-

No Pressure on Ram

j_Il%jl
1,9 6 ~ -C-ON-'U-L-'"-G-SO-'L-'-NO-F-OU-NO-'-"O-N-'N-G-"-EE-.S

PHOENIX. TUCSON. "LBUQUEPQU£-1-



Waste Isolation Pilot Project
Bechtel Job ~o. 12484

SHB Job clo. LF79-30l6
l1arch 10, 1979

Unit Load - PSI

o 20 40 60 80 100 120

I" Plate Load Test l~O • 1

TP-S 0 3.8' (in sand)

30" Diameter Plate Test

I'\.

,

I,

I

•
•

•
1.2

0.4

0.2

0.6
Cfl
<!J....
(j

~
'rl

~
0.8

0
'rl
W
(j
<!J

...-1
4-j

<!J
,~ 1.0

1.4

I-:lX1~ _S_E~_o~_s~_~,_~~_~_~U_'NS_O~-~~-N:-'~-'ON-BE~-~-~_~,_IT_H
p~oeNIX • TUCSO'" . Al.aU(lUE~OUe: • EL ""50-,-



ASTM Dl196 PLATE LOAD TESTS OF SOILS

30" Diameter Plate Test

Waste Isolation Pilot Project
Project Bechtel Job No. 12484

Location Test Trench TP-5 @ 3.6'

Plate Load Test 0Jo. 2 (in sand)

Computed by: Robert M. Anderson

SHB Job No.

Plates + Ram =

Date

LF79-3016

0.500 Kips

3-11-79

SU~lliARY OF RESULTS

SERGENT, HAUSKINS &BECKWITH

Load Unit Load Deflection
Kips PSI inches

1.1 1. 54 .010*

2.2 3.1 .003

3.3 4.6 .008

4.4 6.2 .028

6.6 9.3 .051

8.8 12.4 .064

11.0 15.5 .086

15.4 21.6 .137

18.7 26.3 .176

23.1 32.5 .227

28.7 40.4 .320

37.5 52.8 .489

42.9 60.4 .675

50.7 71.4 .933

56.2 79.1 1.123

41.8 58.8 1.126

27.5 38.7 1.108

18.7 26.3 1. 091

9.9 13.9 1. 061

7.7 10.8 1.053

3.3 4.6 1.023

2.2 3.1 1.010

1.1 1.5 .997

0.5 0.7 .953
*Equal Zero Deflection

Remarks

Next to Test - Field Density @ 3.5'

Blk-1 (3.5' -4 ' )

-} Rebound

-}

-}

-}

-}

-}

-}

-}

No Pressure on Ram

I
_1[3111

\ ~ B ~ -C-ON-SU-L-'"-G-SO-'L-'-NO-F-OU-N-O'-"O-N-EN-G-"-"-.s

~I-IO£"'I • • TUCSON ..... LBUOUERQUe:-,-



Waste Isolation Pilot Project
Bechtel Job No. 12484

SHB Job No. LF79-30l6
Harcn 11, 1979

Unit Load - PSI
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30" Diameter Plate Test

-

o

1.4

1.2

1.0

0.8

0.6

0.4

0.2

(JJ

ill
.c:
(,)

c
.r-!

SERGENT, HAUSKINS & BECKWITH
I

-tXt1 # B •--co,-,u-"-"-G'-0'-',-.o-,-ou-.o-"-,o,-,-,o-,,,-,.-.-
F'I-lQENIX • TUCSO..... AL8uouERQuE • EL PASO

-1-



ASTM Dl196 PLATE LOAD TESTS OF SOILS

Waste Isolation Pilot Project
Pro j ec t B_e_ch;..:..t_e_l_J_o_b_No_._1_2_4_8_4 _ SHB Job No. LF79-3016

Location Plant Site - TP-5 @ 10.6' 12" Diameter Plate Test

Plate Load Test 010. 3 (top of caliche) Plates + Ram =
Computed by: Robert M. Anderson Date

Su~RY OF RESULTS

0.092 Kips

3-14-79

SERGENT, HAUSKINS &BECKWITH

Load Unit Load Deflection
Kips PSI inches Remarks

1.1 9.7 .023*

2.2 19.5 .005

3.3 29.2 .012

5.5 48.6 .024

16.5 145.9 .112

29.8 263.5 .316

41.9 370.5 .585

56.2 496.9 1. 031

39.7 351. 0 1.030 {- Rebound

17.6 155.6 .971 {-

8.8 77.8 .969 {-

5.5 48.6 .952 {-

3.3 29.2 .935 {-

2.2 19.5 .926 {-

0.09 0.8 .869 No Pressure on Ram

*Equal Zero Deflection

I

-tX]j J B ~ -C-ON-SU-L-"'-G-SO-'L-'-NO-F-OU-N-O'-T<O-N-EN-G-"-••-.s-
P,...OE ..... ' ( • TUCSON. AL8uaUEFfOUE-t-



Waste Isolation Pilot Project
Bechtel Job 00. 12484

SHB Job No. LF79-30l6
lIarch 14, 1979

Unit Load - PSI

o 100 200 300 400 500 600
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ASTM Dl196 PLATE LOAD TESTS OF SOILS

12" Diameter Plate Test

Waste Isolation Pilot Project
Project Bechtel Job No. 12484

Location Plant Site - TP-5 @ 9.9 '

SHE Job No. LF79-3016

Plate Load Test ~10. 4 (top of caliche) Plates + Ram = 0.092 Kips

Computed by: R_o_b_e_r_t_M_._A_n_d_e_r_s_o_n _

SG~RY OF RESULTS

Date 3-15-79

SERGENT, HAUSKINS & BECKWITH

Load Unit Load Deflection
Kips PSI inches Remarks

l.1 9.7 .022*

2.2 19.5 .002

3.3 29.2 .004

5.5 48.6 .013

16.5 145.9 .042

27.6 244.0 .073

43.0 380.2 .128

57.3 506.6 .213

44.1 389.9 .208 i- Rebound

27.6 244.0 .197 i-

16.5 145.9 .183 i-

5.5 48.6 .151 i-

3.3 29.2 .139 i-

2.2 19.5 .104 i-

l.1 9.7 .096 i-

0.09 0.8 .094 No Pressure on Ram

*Equal Zero Deflection

I

-tXt1.Q B ~ -c-o-,s-uL-"-NG-S-O'-L-"-0-,o-uN-O-"-'0-'-E'-G'-NE-E'-5-
P .... OE"lI,( • TUCSON • "'L8uaUE~OUE-1-



Waste Isolation Pilot Project
Bechtel Job No. 12484

SHrl Job ~o. LF79-3016
Harch 15, 1979

Unit Load - PSI
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ASTM Dl196 PLATE LOAD TESTS OF SOILS

12" Diameter Plate Test

Waste Isolation Pilot Project
Proj ect Bechtel Job No. 12484

Location Plant Site - TP-5 @ 13.9'

SHB Job No. LF79-3016

Plate Load Test No. 5 (middle of caliche) Plates + Ram + Spacers = 0.100 Kips

Computed by: Robert M. Anderson Date 3-16-79

SUMMARY OF RESULTS

Load Unit Load Deflection
Kips PSI inches Remarks

1.1 9.7 .014*

2 ? 19.5 .001

3.3 29.2 .002

5.5 48.6 .007

17.6 155.6 .034

33.1 292.7 .094

44.1 389.9 .149

57.3 506.6 .229

61. 7 545.5 .267

39.7 351. 0 .259 i- Rebound

17.6 155.6 .237 i-

5.5 48.6 .205 i-

3.3 29.2 .197 i-

2.2 19.5 .193 i-

Ll 9.7 .185 i-

0.10 0.9 .148 No Pressure on Ram

*Equal Zero Deflection



Waste Isolation Pilot Project
Bechtel Job No. 12484

Unit Load - PSI

SHB Job No. LF79-3016
Harch 16, 1979
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Plate Load Test l~o . 5

TP-5 @ 13.9' (middle of
caliche)

12" Diameter Plate Test

SERGENT, HAUSKINS & BECKWITH

0.40
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ASTH Dl196 PLATE LOAD TESTS OF SOILS

12" Diameter Plate Test

Waste Isolation Pilot Project
Project Bechtel Job No. 12484

Loca tion Plant Site - TP-5 @ 13.9 I

SHB Job No. LF79-3016

Computed by: __...;;,R;;,:;.o.;;.b.;;.e=..r=..t.....:!":.::.;1.:........::.An=:..=d...::e=..r=..so::....:n:.:....- _

Plate Load Test ~o. 6 (middle of caliche) Plates + Ram + Spacers = 0.100 Kips

Date 3-17-79

SUMMARY OF RESULTS

Load Unit Load Deflection
Kips PSI inches Remarks

1.1 9.7 .018*--
2.2 19.5 .000

4.4 38.9 .008

6.6 58.4 .Oll

17.6 155.6 .042

33.1 292.7 .100

44.1 389.9 .154

57.3 506.6 .286 (.233)

61. 7 est. 545.5 .263

38.6 341.3 .251 i- Rebound

17.6 155.6 .226 i-

5.5 48.6 .195 i-

3.3 29.2 .186 +
2.2 19.5 .178 +
1.1 9.7 .157 +
0.10 0.9 .120 No Pressure on Ram

*Equal Zero Deflection



Waste Isolation Pilot Project
Bechtel Job No. 12484

Unit Load - PSI

SHE Job ~o. LF79-3016
March 17, 1979
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SERGENT, HAUSKINS &BECKWITH
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Section 2d

Field Density Tests

SERGENT, HAUSKINS & BECKWITH
CONSULTING SOIL AND FOUNO ....TION ENQINEERS

PHOI:NI)( • TUCSON. ALBUQUERQUE



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

FIELD DENSITY TESTS
ASTM Dl556

Location

Plant site, 116 feet N,
55 0 E of Boring B-25
(undisturbed native soils)

TP-1

TP-2

TP-3

TP-4

Depth
(ft. )

3.0-3.5'

o
3.2

8.6

13.7

21. 0

o
3.5

5.5

10.5

o
3.2

5.5

6.0

8.5

9.2

16.2

o
3.0

7.5

12.5

29.5

Density
(pd)

100.5

101.5

96.9

91. 3

95.7

104.5

102.1

110.0

93.7

103.3

108.6

115.5

98.8

96.2

101.3

109.5

101.3

107.3

107.0

94.0

103.8

114.6

Moisture
(%)

4.1

3.6

7.0

18.7

8.1

5. 7

3.0

7.2

17.3

13.7

3.5

3.6

11.0

12.8

11. 3

5.7

12.6

3.6

3.5

13.2

7.0

7.0



Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHE Job No. E78-ll35

FIELD DENSITY TESTS
ASTM D1556

Depth Density Moisture
Location (ft. ) (pd) (%)

TP-5 0 98.2 3.3

3.5 108.9 3.4

9.9 96.9 11.9

10.6 102.3 1l.S

13.9 111.6 5.1

20.9 105.3 7.4



Section 2e

Field Resistivity Tests

l
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Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-1135

Date :_----=--:M-"--a_r-"--ch_1_1_,'--1--'-9_/...:..9 _

FIELD RESISTIVITY SURVEY

Resistivity
Test No. Location Reading - Ohms Distance (Ohms/CM3)

1 ( a) South Side of Waste 2 5 ' 11,490R - 0.12 x 10

R - 1 (b) Handling Building 0.065 x 10
2 10' 12,448

2 (a) Emergency Generator
2 5 I 38,781R - 0.405 x 10

R - 2 (b) Building - West Side 0.11 x 102 10' 21,066

R - 3 (a) Warehouse - Shops 0.145 x 10
2

5 ' 13,884

R - 3 (b) Building - Northwest Cor. 0.056 x 10
2 10' 12,448

R - 4 (a) Vehicle Maintenance 0.30 x 102 5' 28,726

R - 4 (b) Building - South Side 0.08 x 10
2 10' 15,321

R - 5 (a) Administration 0.47 x 102
5 ' 45,005

R - 5 (b) Building - East Side 0.09 x 102 10' 17,236

R - 6 (a) Sewerage Pump 2
5 ' 19,1510.20 x 10

R - 6 (b) House - North Side 2 10' 12,4480.065 x 10

I_:lXJ~ -SE-R-c~-N~U-~,T-,:.-~o-~,u-.~-O~-~~-N~-.~-ONB_.~_.~_:W_.. _IT_H
,",HOENel(. 'I'UCSON • .4.LIIUOUEFtOU£ • £L ", .. so-1-



Section 3

Laboratory Tests

I
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Plant Site
Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

The laboratory tests reported in Section 3 were performed in
accordance with the following standards:

American Society for Testing and Materials:

ASTM D42l-58(1972) - Dry Preparation of Soil Samples for
Grain-Size Analysis and Determination
of Soil Constants

ASTM D422-63(1972 - Particle Size Analysis of Soils

ASTM D423-66(1972) - Liquid Limit of Soils

ASTM D424-59(197l) - Plastic Limit and Plasticity Index
of Soils

ASTM D854-58(1972) - Specific Gravity of Soils

ASTM D1557-(1970) - Moisture-Density Relations of Soils,
Using 10 lb. Rammer and 18 in. Drop

ASTM D2049-(1969) - Relative Density of Cohesionless Soils

ASTM D22l6-(197l) - Laboratory Determination of Moisture
Content of Soil

ASTM D2434-68(1974) - Permeability of Granular Soils
(Cons tan t Head)

ASTM D2435-(1970) - One Dimensional Consolidation Properties
of Soils

ASTM D2487-69(1975) - Classification of Soils for Engineering
Purposes

California Highway Department Test Procedures:

TP 643, Part 4

TP 643, Part 3

TP 417

TP 422

- Laboratory Method of Determining
Minimum Resistivity

- Method of Determining PH of Soil

- Method of Testing Soils and Waters for
Sulfate Content

- Method of Testing Soils and Waters for
Chloride Content



Section 3a

Sieve and Hydrometer Analysis,

Atterberg Limits, and Moisture

Content Determination



ASTM Dlf22

ASTM D423

ASTM D424

ASTM D2216

- Sieve Analysis

- Liquid Limit

- Plasticity Index

Moisture Content

_lUl )N _ TE - tESt - -- :

Job No. E78- 1135

Project _...YlW!-'lalJ;is~tJ;;:e~I~sJ.!Q..1.1J;jaJ..t...J.iJ.!Qlln---.l:.P..J..i..J..1J.l.QJ...t_P.l:...J..l~anL.l.J...t _

---------_.-.._-----------------------

Malerial _

Source

HOLE UNIFIED SIEVE ANALYStS - ACCUM. % PASSING Hoi 5 LAB.
NO SAMPLE NO. DEPTH CLASS. L L PI

16 10 4 1/4 3/6 ~/4 1 1V1 (2; ) NO.200 100 40 .

B-1 BL-1 a -9' 12 33 99 100 35-45

B-2 S-l 1 -2.!:2' 8 27 97 100 35-1

B-2 S-2 4 -5.!:2' 8M 22 NP 22 39 97 100 12 35-2

B-2 8-4 9 -10.!:2' 8H 31 NP 29 44 76 91 98 100 5 35- 3

B-3 8-1 1 -2.!:2' 7 26 98 100 3 35-24

B-3 8-3 7'10"-8'9' 8H NV NP 33 40 61 76 94 100 19 35-25

B-4 P-1 3 -5' SM 13 33 98 100 35-1

B-4 8-2 5 -6.!:2' 8H NV NP 14 33 97 100 6 35 -32

B-4 8-5 19.!:2-21 ' 31 44 87 97 100 7 35-33

B-4 P-3 21'6"-22' 21 33 85 94 98 98 100 35-2

B-5 BL-1 a -8' 17 35 97 100 35-37

B-5 8-2 4.!:2-6' 24 42 97 100 15 35-26

B-5 8-3 8'2"- 8M 25 NP l~ 1 51 90 95 99 100 10 35-27q I 10"

B-6 BL-1 a -4' 13 34 98 100 35-46

B-6 8-1 1 -2.!:2' 8M ~V NP 12 29 97 100 3 ·35-34



I "",JUl,.u ,~N ""I TE.... ~ES~ ... j

Job No. E78-1135
ASTM Dlf22

ASTN D423

ASTM D424

ASTM D2216

- Sieve Analysis

- Liquid Limit

- Plasticity Index

- Moisture Content

Project _-'.!W..Sda~s....l<t.la<.e-----.I.w.s~o.....l.I.d.a.kt.....i""",onIo.l.....-P~i",,",] o",,-,--t~P",,---l"-.Ja......n'"""-t,---- _

Malerial _

sDurce

HOLE UNIFIED SIEVE ANALYSIS - ACCUM. % PASSING Mois LAB.
NO SAMPLE NO. DEPTH

CLASS. LL PI
4 1/4 316 3/.1 1 lV2 (% ) NO.200 100 40 16 10

B-7 S-3 9 -10\' SM 42 NP 25 41 80 88 97 99 100 12 35-4

B-8 BL-1 0 -6' 10 33 98 100 35-47

B-9 BL-1 a -4' 10 29 96 100 35-38

B-9 S-l 1 2 1 , 11 29 97 100 3 35-28- "2

B-9 S-3 14-15\' SM 36 NP 23 42 89 95 98 99 100 11 35-29

B-10 BL-1 o -6' 12 21 98 100 35-39

B-lC S-2 4\-6' SM NV NP 25 Lf4 97 100 14 35-30

B-10 S-5 15'll~"- SM 36 NP 27 40 78 89 99 99 100 12 35-3117'3"

B-11 S-l 1 2 1 , 17 3Lf 97 100 35 -35- "2

B-11 8-3 9 -10\' 28 40 74 88 99 100 15 35-36

B-12 P-2 3 -5 ' 16 35 98 99 jlOO 35-3

B-13 BL-3 0 -7' SM NV NP 16 33 98 100 35 -23

B-13 BL-3 0 -7' 11 30 98 100 35-40

B-13 S-l 1 2 1 , 8 25 98 100 2 35-22- "2

B-15 S-l 1 -2\' 9 30 98 100 35-5



· .....BUl,... .. ON ...... TEJ. RES __ .5

Job No. E78- 1135
ASTM DL}22

ASTM D423

ASTM D424
ASTM D2216

- Sieve Analysis

- Liquid Limit

- Plasticity Index

- Moisture Content

Project _..nW:..lilau;zs..Jo.t.sce--....l.I.JO!.s..l.lQ...r.1-'la.l.<.t......i.l.LQnl..J.....-..l....P.l..i.l..1o~t_PI......I..1 a'-I.Jllu...J...t _

Material _

5Duree

t-'OlE UNIFIED SIEVE ANALYSIS - ACCUM. % PASSING Mois LAB.
NO SAMPLE NO. DEPTH

CLASS. II PI
1/4 J/8 11h 1.% ) NO.200 100 40 16 10 4 3/4 I

. \

B-15 S-3 5Ja- 7 I 13 33 98 100 4 35-6

B-15 S-6 14.., 15!:!' SM NV NP 24 41 81 88 99 100 12 35-7

B-15 S-7 19 - 8M 31 NP 28 47 92 100 8 35 -819'1lJa"
B-17 BL-1 a -4' 15 31 97 100 35-41

1E-18 BL-1 a - 3' 10 27 97 100 35-42

~-19 8-1 1 -2~' SH-SP NV NP 9 31 97 100 7 35-9

18-19 S-3 9 -9 ' 11' 8M NV NP 37 49 76 95 100 11 35-10

B-20 BL-1 a - 3' 9 24 97 100 35-21

8-20 BL-1 a - 3' 10 29 98 100 35-43

B-20 P-1 3 -5' 10 36 98 100 35-73

B-21 8-1 1 -2~' 11 34 98 100 4 35-11

B-21 8-3 8 -8'8" 8M NV NP 24 42 92 97 99 100 10 35-12

B-21 8-4 14-15!:!' 33 43 66 78 88 93 100 35-13

B-21 5-6 24-25' 5Ja" 19 38 96 99 99 100 £; 35-14J

B-22 BL-1 a -3' 11 29 97 100 35-19
I

-:~:
SERGENT, HAUSKINS & BECKWITH



...BU_....0"" _. TL. RE~ __ S

Job No. E78-1135
ASTM DLf22

ASTM D423

ASTM D424

ASTM D2216

- Sieve Analysis

- Liquid Limit

- Plasticity Index

- Moisture Content

Project _.llW...lOla'-"!s....lot~e--ol.I"""s.lo<:Q...l..lJoa~t.....i.lo<:Qn~ .....P .....i .....1Ql,l....l...t_PL.l.-la"",Uo..L....l.o...t _

Malerial _

So ceur

1-'00E UNIFIED SIEVE ANALYSIS - ACCUM. % PASSING Mois LAB.
NO Si\MPLE NO. DEPTH

CLASS. L L PI
4 • 1/4 3/B 3/. 1 1'12 (5'< ) NO.200 100 40 16 10

B-22 BL-1 a -3' 12 31 98 100 35-44

B-22 P-1 3 -5' 15 30 98 99 100 35 -6

B-22 S-2 5'2"-6'8" SC 29 9 29 41 97 99 99 100 11 35-20

B-23 P-2 3 -5' 15 29 97 99 99 100 35 -7

~-23 S-6 10'- SM 24 NP 29 46 92 98 100 9 35-151 n' 11 k"

B-24 S-l 1 -2~' 9 27 97 100 35-16

13-24 S-3 5 -6~' SM 25 NP 32 44 77 88 94 98 100 16 35-17
- -

l3-24 S-6 14-14 I 5~" 12 35-18

13-26 BL-1 a - 3' 9 29 97 100 35-48

B-27 BL-1 3 -4' 16 35 97 100 35-49

B-28 BL-1 a -4' 9 31 97 100 35-50

B-29 BL-1 a -6' 8 28 97 100 35-51

B- 30 BL-1 a -4' 10 32 99 100 35-52

B-31 BL-1 a -4' 3" 11 33 97 100 35-53

B- 32 BL-1 a -la' 36 52 99 100 35 - 5 L}



.,...3Ul...... .::>N '"~ TE- ..lESt.. •. .i

Job No. £78-1135
ASTM DLf 22

ASTM D423

ASTM D424

ASTM D2216

- Sieve Analysis

- Liquid Limit

- Plasticity Index

- Moisture Content

Pro;eel _.!lWl£Jal.>lsw.t.se'--....lI~su.Qu1""""aut...Ji~QLLn~P.....Ji....lI..l.Q.LJt-......lP~1L...la;un..l...tl-- _

Material _

souree

f-'OLE UNIFIED SIEVE ANALYSIS - ACCUM. % PASSING Moi 5 LAB.
NO SAMPLE NO. DEPTH

ClASS. L L PI
4 '/4 3/6 3/4 ) )112 (0/) NO.200 100 40 16 10

\-<

B-33 BL-1 a -6' 9 31 98 100 35-55

B-34 BL-1 a ...,6' 11 29 97 100 35-56

B-35 BL-1 a -5' 12 35 98 100 35-57

B-36 BL-1 a -3'6" 11 32 98 100 35-58

tB-37 BL-1 a - 3' 9 28 98 100 35-59

18-371 BL-1 a - 3' 11 32 98 99 100 35-60

B-38 BL-1 a -3'6" 11 31 96 100 35-61

B-39 BL-1 a -7 ' 12 32 98 100 35-62

B-40 BL-1 a -4' 11 30 98 100 35 -63

o-

j--1---

SERGENT, HAUSKINS & BECKWITH

'O"'loUl ",.,c. .OH ... ,..0 I OU"'OA,~a,. • hGI,., f t\1
.,,1 , ••.•• I ,c'!,)'• ... , 1.It", 1'" '



ASTM D422 - Sieve Analysis

.~JUL",,".~N 'VI TE~ • ..:ESL.. I ..

Job No. __E_7_8_-_1_1_3_5__

Project _----'-W.:.::a~s:....:t::..:e::..._.::I::..::s::..:o;;;",:1::..::a::...:t::..:i~o::..:n..:.......:P:;..:1::...:·l~o~t:::.........:P:;..:l::..:a::..:n~t=--- _

Material _

Source

HOLE LOCATION
UNifiED SIEVE ANALYSIS - ACCUM. % PASSING LAB.

NO. DEPTH CLASS. LL PI NO.200 100 40 16 10 4 1/4 34 3/4 1 1V2 2

TP-1 BLK 1 3.2 ..... 3.7' 10 30 99 100 Phx.-9

TP-2 BLK 1 3.0 ..... 3.5' 13 33 97 100 Phx.-1C

TP-2 BLK 2 5.5-6.0' 21 30 49 59 83 95 100 35-69

TP-2 BLK 3 ... 1. 0 .... 11. 5' 15 30 65 70 96 99 100 35-70

TP-3 BLK 1 3.2-3.7' 19 39 98 100 ~hx.-11

TP-4 BLK 1 3.0-3.5' 9 30 98 100 ~hx.-12

TP-4 BLK 2 7.5-8.0' 21 46 99 100 ~hx.-13
-

TP-4 BLK 3 1'-3.5-14.0' 14 24 46 54 69 81 100 35-71

['P-4 BLK 4 D9.5-30. D· 13 27 64 69 89 95 100 35-72

[l'P-5 BLK 1 3.5-4.0' 11 33 98 100 IPhx.-14

--

-.



PROJECT

~ __ NO._=_--,--Z-'>L3_-~_l

PARTICLE SIZE DISTRIBUTION CURVE ASTl1 D422

W__a_s_t_e_I_s_o_l_a_t_i_o_n__P_i_l_o_t_P_l_a~n:....:t LOCATION Car 1s bad. Hew Hex j co

loo.0m.m. 10.0m.m. 1.0 m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 -0 0 0 0 0 0 &0

: ~ # ~
"If co~ M "If &0 N

N - - ~ .... ....~ .... .... .... .... .... .... q

IL

10

o

0.01 m.m.

PARTICLE SIZE M.M.
&0
oq

0.001 m.m.

fttH-tt+l-t+-H 20

1tt+1+++H++H 30t-
I
o
w

fH+Ift+-l++l-H 40~
>
<il

(k:

w

1+tt+H++-H-I 50~
-«
o
u
t-

4+H+H+f-H-I60z
w
u
(k:

w
n.

I+H-I+HI+++-H 70

ftttH+t+I 90

--
CURVE SAMPLE

LIQUID PLASTICITY
ACTIVITY

UNIFIED SOIL LAB NO.LIMIT INDEX CLASSI FICA TI ON

Boring :/FB-l ld 0-9' (BL-U ') ') ·45

__ L-_____ L--
~,



PROJECT Waste Isolation Pilot Plant

..... .; NO. _--,-7.::.8_-_~_-=5,-

PARTICLE SIZE DISTRIBUTION CURVE ASTN D422
LOCATION Carlsbad, New Mexico

lOO.Om.m.

10

o

10.Om.m.

SQUARE OPENINGS

o
co ~....

1.0m.m.

U.S. STD. SIEVE SIZES

0() 0 0 0
- M 'If It').. .. .... g-..

0.1 m.m.

o
o
C'l..

0.01 m.m.

PARTICLE SIZE M.M.
'0
o
q

0.001 m,m.

oq
.................""""'0

fIm++hH+H-I 301
I
C>

w
lml.m.l~rl+~ 40~

>
co
0::
w

1m1-miI+H-++H--l 50~
-«
o
u
I-

~-miI+H-++~60z
w
U
0::
w
ll..

l+HJ+I+-~H--l70

H++H++-l80

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.LIMIT INDEX CLASSIFICATION

Boring #B-2 @ 1-2P..2 1 (S-l) 35-1- ~-

--
~,



PROJECT__¥asEe Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

_________ LOCATIOH---Carl.§baQ-'~N~e"'-w~~M~e~x~i~c:::..:o~--- _

lOO.Om.m. 10.0m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

0 0() 0 0 0 0 0 '0
~ : ~ # ~ : <:0_ ~ M : '0 N

N ~ ~
;I- .... ... ... .. ... ... C!

0.01 m.m.

PARTICLE SIZE M.M.
'0
o
o

0.001 m.m.

o
C!

.......................40

30t-
I
<-'
w

~Hj.j~·l+-W--I 403:
>
lD

~

w
Ul-I-U-U-l-J 50~

4:
o
U

t-
~c+++++~..-I 60z

w
u
~

w
a..

~H-+-I-~f70

ASTH
D423

ASTH
D424

CURVE' SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL
LIMIT INDEX C LASSI FICATION

Boring 4JB-2 @ 4- 53-i' (S-2) 22 NP SM
f--

--- -

-- -_.

LAB NO.



.IUD NO. ~,8 -1 ... -,-.J

PROJECT

PARTICLE SIZE DISTRIBUTION CURVE ASTH D422
Waste Isolation Pilot Plant LOCATION Carlsbad, New Mexico

IOO.Om.m. 10.Om.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

8 0

~ ~
0 >0 0 0 0 0 10

~
:

~ ~ # ~
'Of

00 _
M 'Of 10 N q- - .. .... .. .. .. .. .. ..

u.

10

o

0.01 m.m.

PARTICLE SIZE M.M.
10
oq

0.001 m.m.

I+H-H++-H 20

fH+t+++-H 301
I
<.:>
w

I-H+I++-+-Hrl 40~
>
a:J

CY.
w

-tt+H+t+1-i 50~
4:
o
U

I-
fH+H+++-H 60z

w
u
CY.
W
0-

fH+H+++-H 70

1-H+1H+l++t-+l 80

+++t++~90

-'

ASTM D854
Sp. Gr. 2.649

_I~

-tx1: ~~~~~.~~~;';;~~~~~~:~~~;:~~~:~H-,-

ASTH
D424

AST11
D423

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.LIMIT INDEX CLASSIFICATION

Boring IfB-2 @ 9-10~'(S-4) 31 UP S11 3)-3

--



PROJECT Waste Isolation Pilot Plant

.IUD NO. -. 8-1~~j

PARTICLE SIZE DISTRIBUTION CURVE AST11 D422
LOCATION Carlsbad I Hew Mexico

loo.Orn.m.

30

20

10

o

10.0 m.m.

SQUARE OPENINGS

1.Om.m.

U.S. STD. SIEVE SIZES

'0 0 0 0

;: ~: ~
8-..

0.1 m.m.

oo
C'l

'"
IIIq

0.01 m.m.

PARTICLE SIZE M.M.
III
oq

0.001 m.m.

....
oq

..........................,..,..i0

H++++tt+1I--H 3D/
:r:
o
UJ

-t+l++-I-HH 4 D~
>
ro
a::
UJ

+H++-.-HI--f 50~
«
o
u
/-

~I++++H 60z
UJ
u
a::
UJ
0-

f+H-H++f-iH 70

f+H-H+++H 80

+H-H+H 90

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.LIMIT INDEX CLASSIFICATION

Boring ifB-3 @ l-2~' (S-1) 35-24--

ASTM D8S4
Sp. Gr. = 2.651

_l_

-L%t ~~~~~~;;;~A:~:'~~~~~~~~~~~~~~~H
-t-

-'



.IVLI NO. - .• 3-l~,",",

PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

LOCATION Carlsbad, New Hex; co

l00.0m.m. 10.0m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

0 0 8 0

~ CI)~
-0 0 0 00

: ~ ~ ~
,., M

,., 00 C'l

N - - ;f. .. .... .. .. .. .. .. .. q

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
00
o
q

0.001 m.m.

+++++++++1 10

{ffig+j~~ 30.
I
Cl
UJ

H-H11+H++-i1-H 40~
r
III

~

UJ

H-H11+H++-I1-H 50~
«
o
u
.-

H-H11+H++-I1-H 60z
UJ
u
~

UJ
Q.

-H+I+U~I-H70

.u.LI..LLIJU-L.U, 100

ASTM
D424

ASTl:1
D423

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED 501 L LAB NO.
LIMIT INDEX CLASSIFICATION

Boring 1IB-3 @ 7'10"-8'9" NV UP SM 35-25

(5-3)

.-



PROJECT Waste IsolatioD Pilot Plant

1 NO

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

LOCATION Carlsbad, New Nexico

Ie' -, 8 _ ] 1 ') c,

>
<0

10.0 m.m.

SQUARE OPENINGS

10

0'

1.0m.m.

U.S. STD. SIEVE SIZES

a
II')

'"
aa

'"

0,1 m.m. 0.01 m.m.

PARTICLE SIZE M.M.
II')
a
C!

0.001 m.m.

a
C!

0

10

20

t
30

I I
,-
T
t')

UJ

40~
)--

eD

Q'

(1,

( - ....,
.J

<.l

0
U

I~

60z
UI

U
(Y

UJ
0.

70

t
t

80

90

100

.._-.----- --- ---_.-..__. ------ ,-------- --

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL

LIMIT INDEX CLASSIFICATION

Tube cut 3' 11" tc. 4'4"

B-4 PI @ 3 I - 5 I SM
. -- -~----- -

(3'11" to 4'Ji'-'-----2ortion th ~_t~e.!L_____ L-....._----- ---------- --~ - ._---~---

LAB NO.

1135-1

.1



.IUD I~O..-. -,-l __ ~

PROJECT Waste Isolation Pilot Plant
PARTICLE SIZE DISTRIBUTION CURVE ASTH 0422

LOCATION Carlsbad. New Mexico

lOO.Om.m. 10.0 m.m. 1.0 m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

8 a

~
0 -0 a a a a an

~ ~ # ~
"I' &:0_ - M "I' an C'>I

N ~ - ;I .. .... .. .. .. .. .. .. q

>
a:l

30

10

o

0.01 m.m.

PARTICLE SIZE M.M.
anoq

0.001 m.m.

+Hf+++~ 10

f+++H+~ 20

cH-+-++t--HH 30r
I
C>
ill

~r++++H~-I40~
>
a:l

et::
w

+H1f+H-++t--HH 50~
«
o
u
r-

ftttltHft+t+H 60z
w
U
et::
W
a.

f+H1I++-1++-1H4-1 70

ftt+IK+f+l-H 80

4#H+H90

-'

A8TH
D424

A8TM
D423 --

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL LAB NO.LIMIT INDEX C LASSI FICA nON

Boring 1tB-4 @ 5-6~' (8-2) NV NP 8M 35-32

--

o. I .-



PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422
LOCATIOH Car 1 s bad. New Nexico

U.S. STD. SIEVE SIZES

1.0m.m.100.0 m.m.

30

20

10

a

10.0 m.m.

SQUARE OPENINGS

o
co ~.... a

M.. a..,... a
Il'I.. aa..

0.1 m.m. 0.01 m.m.

PARTICLE SIZE M.M.
Il'I
aq

0.001 m.m.

a
a

301
I
l:)

UJ

~~+l-~403:
r
eo
00
UJ

~W+W4-+- 50~
«
o
u
I-

+H+Hf++-I 60z
UJ
u
n::
w
a.

+H~H+-I-+-4 70

W-LL.LJ"J,..,IIOO

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSIFICATION

Boring #B-4 (d 19~-2l'(S-5) 35-33 __

---------



T'78-"~5SNO_ - -

PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422
___tOCATION Car l-=s:-=b:-=a::.:d::.::...,--,i':.:l-=e..:.:w~M.:::__e::-:X:..::.l=.·.:::c.:::-o _

___--'M::..ECHI'o.NICAL ANALYSIS

lOO.Om.m.

I
10.0 m.m.

I

SQUARE OPENINGS

1.0m.m.
A

U.S. STD. SIEVE SIZES

000
M "<t 10.. .. .. o

o..
0.1 m.m.

A

0.01 m.m.
I

PARTICLE SIZE M.M.
Ii')
o

C! 0

0.001 m.m.

I

~fH+1f+H++--H I 0

30
f--
:r:
Cl

w
.k~4-~40~

>
[1)

(k'

W
cr,VJ

......
o
U

I
-i++4-1-H 60z

w
u
(k'

w
(L

70

80

90

100

-'

LO .. ~,Ull".. ,. ',Ll'l ."'D .u,,,•. ,.. r"l!'l .~.~''''l ... ·•

p,.o. '''' ~ "" 'HJ",u. "<i',l • I L .. ",,>U

SERGENT, HAUSKINS & BECKWITH

ASTM D854
Sn, Gr. 2.675l AU NO.

113'5-2

db1f'1 f~ on SOl ractl0n 0 samp e 0 talne
-- ---------

SAMPL E
LIQUID PLASTICITY

ACTIVITY
UNIFieD SOIL

L1MI T INDEX CLASSIFICATION

±3'
-

'ampler contained of me terial

3 ra 21'6"-22' SM

- --- -- ------ - - - -,----_.,---"
___~__,___________L- ___~_____

Tube s

B-L~ P

CURVE

.__~=A=S~TM DL 22



PROJECT Waste Isolation Pilot Plant

JUDNO. ~18-1.L~

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422
LOCATION Carlsbad, i~ew Nexico

lOO.Om.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

8 a

~
0 -0 0 0 0 a 10

N
:

~ ~ ~ ~
~ oo~ - M : It) C'l q- - ... ...... .. ... ... ... ...

r
aJ

~50
z
u-

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
10
a
q

0.001 m.m.

-H+1+}--1--H4-~ 30f
T
o
w

+H-I+1H--l~ 40~
r
eo
a::
w

+-I-I-~-!--H--I 50~
-<{

o
U

t-
+H-I+1f4--4--1 60z

w
u
a::
w
ll.

w~l+--I--~70

-H-l+~H+H80

ttttttm~90

,w,Ju....L.L.L.,I100

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX C LASSI FICA TlON
--C-_ ---

Boring #B-5 ~ 0-8' (BL-l) JS-j7
----

-_. __.-.~--



JVu NO .. I. I d-l I

PARTICLE SIZE DISTRIBUTION CURVE ASTl'1 D422

P ROJ ECl __W_a,;",.s:...t.:...-e_I_s_o_1_a_t_i_o_n-_P_i_1_o_t-_P_1_a_n_t--- lOCAlION Gil r 1 s b<3 d I New Mex i£.LL _

lOO.Om.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 -0 0 0 0 0 0 II')

:
~ ~ #

.., <X) _ - CO) : II') C'l C!- - .. ..... ... .. .. ... ..

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
II')
o
o

0.001 m.m.

o
C!

...........,..,..""'0

4-a4-~W4-130t
I
t:l

W

iH+l~--++~ 403:
>
lO

a::
w

,w.~U-4-1~ 50~
<l
o
U

t-
+l+++1f.H.-I 60z

w
u
a::
w
a..

-+H+-I--l-+-l 70

ml-H-H-l-l 80

iH+l~++-!H-I90

.a.L.L.L.LL.,t 100

CURVE SAMPLE
LIQUID PLASTIC lTV ACTIVITY

UNIFIED SOIL LAB NO.
LIMIT INDEX CLASSIFICA TlON

Boring If8-5 ~ 4~-61 (S-2) 35-26

ASTI1 D854
Sp. Gr. 2 . 661

I

-lX1: ~~~~L~~~ :~~~~~~~N~'~O~~N~~~:~H
PI-lOlNIJl, • TUCSON. "LElUQUEAQU£

-t-



JUD NO. ..... J -1 L ~ ~

PROJECT

PARTICLE SIZE DISTRIBUTION CURVE ASTH D422
Waste Isolation Pilot Plant LOCATION Carlsbad! New l1exico

loo.Om.m.

30

20

10

o

10.Om.m. 1.Om.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

0 8 0

~ cne -0 0 0 0 10

'A- ~ # ~
.., M : 10 - N q- .... .. ..... ... ... ... ... ..

0.01 m.m.

PARTICLE SIZE M.M.
10oq

0.001 m.m.

+t+1f++.H 20

+H++-lc-H 301
I
<.')

w
+I-1-l-U-+-+--<~ 40~

>co
IX
w

+H-1-+++-+-1-1 50~
<{

o
U

I-
+H+~~+M60z

w
u
IX
w
a..

+H+~~+-+I 70

#+.UA-H80

.u.u..r..u.0U4 100

ASTl1
D424

ASTM
D423

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL LA8 NO.
LIMIT INDEX CLASSIFICATION

Boring tfB-5 @ 8'2"-9'10" 25 NP S11 35-27



PROJECT

JOB NO. I:../8-l.LJJ

PARTICLE SIZE DISTRIBUTION CURVE AST.t'l D422

Waste Isolation Pilot Plant LOCATION Carlsbad. New Mexico

lOO.Om.m. lO.Om.m. 1.Om.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

0
0 0

~ coe -0 0 0 0 '0
: ~ ~ ~ "" roo "" It) N

N roo .- ~ ... ...... .. .. .. .. .. q

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
It)
oq

0.001 m.m.

+l+1++H4+1 301

I
(.:J

w
1tH++H-H++-H 40~

>
en
a::
w

+W-l-U-W-J-I 50~
-<{
o
U

I-
++H+H-H++-H 60z

w
u
a::
w
Q.

++HW-IH+u-I 70

-H+H+H--I 80

ASTH ASTH
n6.:n n6.?L..

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSI FICA TION --
Boring tlB-6 ~ l-2~1 (S-1) NV NP Sjj 35-34

-~~_.-



PROJECT
Waste Isolation Pilot Plant

';v .. 1'10.
PARTICLE SIZE DISTRIBUTION CURVE ASTH D422

LOCATION Carlsbad. New Hex] co

lOO.Om.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 -0 0 0 0 0 0 lt)

:
~ ~ ~ ~

~
ro _ - M ~ lt) N C?N - - .. .. .. .. .. .. .. .. ..

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.

0.001 m.m.

+H-l-H+++i-H-I30, ..
I
o
UJ

+U-W-I-+1-1 40~
>
co
IX
UJ

+w.;~W-l·-150 ~
<{

o
U

t-
+#I+++-~-H-H60z

LU
U
Q:
w
a..

f+W.-H++-H 70

-I-I+<H+I-H 90

.LU.L.u.L.4 100

--

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAtJ NO.LIMIT INDEX CLASSI FICA T ION

-_.-----

Boring 1/8-6 @ 0-4' J 5 -!~6

(BL-l)
-.-. ---_.

.----

ASTI1 D854
Sp. Gr. = 2.849

-'--U<t ~~~~L~~~~~~~~~~N~.~O~~~~~:~H
PI10ENl.K • TUCSON. "LBLH.lUERQUE-1-



.. vw I~O. 8-]

PROJECL~~ste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422
lOCA TlOH _Car-l s bg~d->-.-lJNl..Se~wL...JMb:!e¥•.J:j,x..,bi.J.,c.J..oL- _

1.0 m.m.

U.S. STD. SIEVE SIZES

0.01 m.m.

PARTICLE SIZE M.M.
lOO.Om.m.

r
(l)

~50
z
lL

30

20

10

o

10.0 m.m.

SQUARE OPENINGS

o
co -.... a:

o
11'1.. oo-..

0.1 m.m.

11'1q -q 11'1
oq

0.001 m.m.

oq
.......................~O

-H-J-·j...H>-H-I 301
I
t-'

w
~>++I-H-H--~ 40~

>
(l)

~

w
~I+I-1-H-H--~ 50~

4:
o
U
I-

~4.U~1--I-l60z
w
u
~

W
D...

I-H+J+I++-H-I 70

-++U+++++I 80

35-4

LAU NO.

ASTM
D424

ASTH
D423

..._- »------- .... -

SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL
LIMIT INDEX CL,A,SStFIC' nON

11B-7 @ 9-10~' (5- 3) 42 NP 511
-

-
._---- ------ ._-_.~-----

Boring

CURVE



.Ivlo NO. HI 8-1 .. , J

a
q

...................... 0

0.001 m.m.

.u.u..LLJ.J1.L.L.4 100

30t-
+++H-IH-4~ I

Cl
w

~~4+-I-+-"'" 40~
>
co
0::
w

-H+-l+H4+-H--I 50~
<{
o
U

t-
-H+1-H-H4-H 60Z

w
U
0::
W
0-

f.H+H+++t-H 70

0.01 m.m.

PARTICLE SIZE M.M.
11'1
aq11'1

~

aa
N
'It

0.1 m.m.

aa-'It

PARTICLE SIZE DISTRIBUTION CURVE ASTH D422

.~~=----=...::::...:::...:~~:..::..:e:..-=--==.::~-==--=...:::~=-- lOCATI ON Car 1 s bad. New Hex j co

o

20

30

10

PROJEOT Waste Isolation Pilot Plant

lOO.Om.m. 1O.0m.m. 1.0m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

~
-0 a a a

: '3- ~ ~
~ - M ~ 11'1

- - 'It 'It 'It 'It 'It

>
co

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX C LASSI FICA TION
--

Boring liB-8 @ 0-6' (BL-l) 35-47--



PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

LOCATION Carlsbad! New Mexico

lOO.Om.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~ ..... 0 !Q 0 0 0 0 0 &ll

~ ~ ;t
00_ M : ~ - N

N - - ;I- .. .... .. .. .. .. q

30

20

10

a

0.01 m.m..
PARTICLE SIZE M.M.

-q
0.001 m.m.

I.....
oq

.......,.,.,..~o

301
I
C)

w
fml++l++-+-I-~ 403=

>
co
Q:

w
,mjel-U-U.jf.+.+-I50~

..q:
o
U

I-
+H-I+H++1f-H 60Z

w
U
Q:

W
a.

-W-I~~H-I70

+H+~H-+l-+I 90

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAS NO.

LIMIT INDEX CLASSIFICATION

Boring It B-9 0 0-4' (BL-l) JS-J8

--

---------



PARTICLE SIZE DISTRIBUTION CURVE A5TM D422

PROJECT---.:W-'--a=-=-s-=t-=e----=I:..:s:....;o:....;1=a:...::t:...::i:...::o:.;:.n.:-...:P:....;1=.·.:=.l.::::o~t~P'-'l"-'a~n~t LOCATIOH Car] shad, New Mexi co

P.""73_1 1 ')C

~ ......~O. ~__

0.001 m.m.
l00.0m.m.

lL

10

o

10.0m.m.

SQUARE OPENINGS

1.0m.m.

U.S. STD. SIEVE SIZES

-0 0 0 0

:; ~: ~

0.1 m.m.

o 0o 0
.- N.. ..

0.01 m.m.

PARTICLE SIZE M.M.
III
oq q

ItH1W+t-H-1 301
I
o
w

+H-I-HI-+-I-I 40~
>
l!l

0::
w

50~
-<i
o
U
1-

+H-f+<r-H-t 60Z
w
u
n::
w
ll-

+++I-++t+-l-l 70

+J+I++-H-I 90

--
CURVE SAMPLE

LIQUID PLASTICITY ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSIFICATION

Boring ttB-9 @ 1-2~' (5-1) 35-28
--

.



Jub r40. .... I 8-ILl J

PARTICLE SIZE DISTRIBUTION CURVE ASTl1 D422
PROJECT__W_a_s_t_e_I_s_o_l_a_t_i_o_n_P_~_·_l_o_t_P_l_a_n_t LOCATIOH Carlsbad I Hew l1exico

100.0 m.m.

30

20

10

o

10.0m.m.

SQUARE OPENINGS

1.0m.m. 0.1 m.m.

U.S. STD. SIEVE SIZES
a a

.() a a a a LCl'¢ Il'l - N

.... .. .. .. .. q

0.01 m.m.

PARTICLE SIZE M.M.
LCl
aq

0.001 m.m.

aq
........,...........-4.0

~1-H-H-I20

+H<4+-I+4-t 301
I
Cl
w

1-l+H+H-1-t+~ 40~
>
lD

0:::
w

+H-l+J4-H-H-t 50~
4:
a
u
I-

-++l-1+J4~H-t60Z
w
U
0:::
W
ll..

#h~+-~+l70

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL LAB NO.
LIMIT INDEX CLASSIFICATION

Boring IfB-9 (J 14-15~' (S-3) 36 NP SM 35-29

--

--~---------_.-_.----

ASTH D854
Sp. Gr. = 2.692

_1-

-L2j: ~~~~L~,~~~~~~~~~~~.~o~~~~~~~H
PHOl':NUl. • TUC~ON ..... LBUQUEHQUE-,-



PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE AS'fH D422
LOCATION Carlsbad, Ne\J Mexico

l00.0m.m. 10.01T'.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 0() 0 0 0 0 0 10

~ ~ ~
'V

co _ - M 'V ~ - C'l

c... - - "3- 'to 'to .. 'to 'to 'to 'to 'to C!

t
r
o
w60
~

>-
al

~50
z
LL

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
10
o
o

0.001 m.m.

o
o

~""""""""'n10

-H+H++-H-I 10

fH+++t++-HI 30t

r
o

-1+Hf++-t-+t---1 W
+H-~f+j-i 40~

>
<0

n::
w

50~
«
o
u
t-

rtt+1++I-++i-+'H 60z
w
u
n::
w
0...

#H+H-H+-1--H 70

-H+H++-H-I 90

--
CURVE SAMPLE

LIQUID PLASTICITY
ACTIVITY

UNIFIED SOIL LA 8 NO.
LIMIT INDEX C LASSI FICA TlON

Boring /IB-10 @ 0-6' (BL-1) 35-39

._-_.-._----



..~ U I~O. ~l~_=__-l=l=_:-"___

PARTICLE SIZE DISTRIBUTION CURVE ASTl1 D422
Waste Isolation Pilot Plant C 1 b d 1,1 '1 .PROJ Eel LoeAliON ar s_a_·..!.,_~__e_\_v_l__, e-=---x_~__=.c__=.o _

100.0 m.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

0
0 0

~
0 -0 0 0 0 0 II')

C"4 ~ ~ # ~
.... CD _ - M .... II') - N q- - ... ...... ... ... ... ... ... 'II<

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
II')
oq

0.001 m.m.

oo
,.,..,.,..........~O

~~I-l--IIO

+H-++j+f-1301-'

:r:
o
lJ1

+l+1++-H-1.~ 40~
>
al

IX
lJ1

.m1+H++-l++-I50~
«
o
u
t-

ffi.l4-l+++4-t-+-t 60z
lJ1
U
IX
lJ1
ll.

ffi.l4-l+++4++-I 70

ASTH D354
Sp. Gr. = 2.6j6

I

-tX1: ~~~~L~~~:~~~~~~~~.~O~~N~~~~~H
f'HO£NI)( • TUCSON ..... L8UQUt:ROUE-,-

ASTM
D424

ASTM
D423

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSIFICATION

Boring ifB-10 @ 4~-6' (S-2) NV NP S11 35-30

--
_._---



J08NO. ~/d-11jJ

PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422
LOCATION Carlsbad, New Mexico

i-I-H+h1-H 301
I
Cl

w
+t+1++H-lrl40~

>
10
~

w

+t+1++H-lrl50~
«
a
u
I-

~+H-H-H-I60z
w
u
~

w
11.

f+++-H++-H 70

0.001 m.m.

I
oq

'TTT"l'TT"rrl 0

+t+1+++-H 10

fH+-H++-H 20

~..LI..I.Ju..L.4100

~~+HH-I90

fttHi-I-H+hH-l 80

SIL T
HYDROMETER ANALYSIS

ASTM
D424

ASTl1
D423

o

20

30

10

lOO.Om.m. 10.0 m.m. 1.0m.m. 0.1 m.m. 0.01 m.m.
I

SQUARE OPENINGS U.S. STD. SIEVE SIZES -;l PARTICLE SIZE M.M.

-0 0 0
0 10

~
0 0 0

~ ~ ~
.., co _ .- M .., 10 .- N 10 0

N .- .- ~ ... ...... .. ... ... ... ... ... q q q

I.L

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.LIMIT INDEX C LASSIFICA TlON

--
Boring #B-10 Q 15'11~"- 36 NP S11 35-31
17'3" (S-5)



JUD /'to. -. - -11 __
PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

PROJECT Waste Isolation Pilot Plant LOCATION Carlsbad. Hew Mexico
-----~-------------------

#mmJ90

1++++++++1 80

4-H-~++1H10

0.001 m.m.

fH+IH+l++-H-1 30t
I
t:l

w
f+l+If+H~f++--l 40~

>
co
0::
ILl

f+H-IH+l+f-H-1 50~
«
o
u
t

+H1f+H++++1H 60z
w
U
0::
W
ll

1+H-l+H-+++++-l 70

1+H-l+H-+++++-l 20

SIL T
HYDROMETER ANALYSIS

a

10

lOO.Om.m. 10.0 m.m. 1.0m.m. 0.1 m.m. 0.01 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES PARTICLE SIZE M.M.
0 0 iii

~
0 '0 0 0 0 0 0 '0 0

c.. :
~ ~

..., <X) _
M ..., '0 - C'l

~ ~ ~- - ... ...... ... ... ... ... ... ...

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL

LAB NO.LIMIT INDEX CLASSIFICATION

Boring 41B-ll ~ l-2~
I (8-1 35-35

--

~,



PROJECT Waste Isolation Pilot Plant

JUD NO. -. 3 -1_ --

PARTICLE SIZE DISTRIBUTION CURVE ASTH D422
LOCATION Carlsbad 1 New Mexico

l00.0m.m.

30

20

10

o

10.0 m.m.

SQUARE OPENINGS

1.0m.m.

U.S. STD. SIEVE SIZES

000

~ :- ~

g
...

0.1 m.m. 0.01 m.m.

PARTICLE SIZE M.M.
ll')
oq

0.001 m.m.

fH1+H-H-H-l-l 301
I
(:J

w
fH+1H-+-1-H-H-f 403=

r
aJ

~

w
fH+1H-+-1-H-H-f 50~

<{
o
U
I-

+H-H+t-H--H 60z
w
u
~

w
a..

+U-I-~~e-l 70

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LA 8 NO.

LIMIT INDEX CLASSIFICATION
--

Boring #B-ll ~ 9-10~' (S-3) 35-36

--'----



1:'78- 1 I') 5.NO

PROJECT~aste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

LOCATION Carl shad, t-1ew__ l"fex,2\,.J.j.l.c:..c.o~--------

o
o

Tl'TT'TT'M"'1rl a

0.001 m.m.

+++1+-H++-H I 0

HH+H++·H..,-t 80

+++t+++-I++++4 20

H-++f+++++++H- 90

0.01 m.m.

PARTICLE SIZE M.M.

"
o
u
,

++++i-H-i-++J..;.+·.;.++4<+,.j ·tf,...·j"..f..,.J!..·~1TH++tH++H·-rH-+++-H 60z
til

U
ex
tiJ

CL

70

~"""""..w...l...L.4100

____L!!~.s~ ~::j - H ~I~ ~ 0 ~.l~....:::_"_:..:.._='_'__.=__'_'''___ _

a

20

30

10

lOO.Om,m. 1O.Om,m. 1.0m.m. 0.1 m.m.

t

I

SQUARE OPENINGS I U.S. STD. SiEVE SIZ E S
0 0

~
0 -0 0 0 0 0 0 &i')

~ ~ ~ ~
'"t

<Xl _
M '"t &i') - C'I

C!
N .. .. ,.. .. .. .. ,. ,.. ,..

LL

ASTM D854
Sp. Gr. 2.654

I

-:[%1: -S-E-~~-.~-u~-.:~-~~-~o-~~-~;-~~-:.~-~.-~.-..~-~~_,.~_~~_~_~_II H

I

LA8NO.

1135-3

UNIFIED SOIL
CLASSIFICATION

est)__ " _~ __ L -~_~ ---

-----'--------+-----4--------~

-~._----.------,-----_.--,--------~--_._-

LIQUID
LIMITSAMPLE

3'6" to 4'0"

@ 3 '_ - 5 I __ . + -+ . 1- _

o 3'8" portion for this

CURVE
--

Tube cut
e----

B-12 pz

(3 I 6~" t



PROJECT Waste Isolation Pilot Plant

J

PARTICLE SIZE DISTRIBUTION CURVE ASTH D422
LOCATION Carlsbad. New Hex; co

"[;'70 1]')<::
10._ _-- ...

l00.0m.m.

20

10

o

10.0 ",.m.

SQUARE OPENINGS

1.0m.m.

U.S. STD. SIEVE SIZES

-0 0 0 0

:; ~: ~

0.1 m.m. 0.01 m.m.

PARTICLE SIZE M.M.
10
oq q

0.001 m.m.

++~~H-iI...H 301
I
o
w

+4~4-j.-I40~
>
£0.

a::
w

-UI-I.l-l+l-U+-l--W 50~
-<{

a
u
I-

+m~~+-1-H~60z
w
u
a::
w
a.

-Iffi.If+++-H+1+I 70

ASTl1
D424

ASTI1
D423

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LA B NO.

LIMIT INDEX CLASSIFICATION
-------

Boring liB-13 J 0-7 1 iN NP S11 35-23
(BL-3)

-



.I.JB Nu.

PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

LOCATION Carlsbad, Hew Hexico

D3 __ 3)

U.S. STD. SIEVE SIZES

1.0m.m.100.0 m.m.

>
10

~50
z
lL

t-

~40
u
~

UJ
ll-

30

20

10

o

10.0m.m.

SQUARE OPENINGS

o
M.. o: o

It')...
g..

0.1 m.m. 0.01 m.m.

PARTICLE SIZE M.M.
It')
oq

0.001 m.m.

1-tttH++-H 20

1ffiIH++++1f++-I 30t

I
Cl
w

-f+tirt+H4-1 40~
>
10

~

w
ft++H+++1H 50~

-«
o
u
t

tH+H+++1H 60z
UJ
u
~

UJ
ll

~+H++-H70

fH+I+H-H+++1 80

+H-I-H-l-H 90

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSIFICATION

Boring liB-13 l::! 0-7' (BL-3) 35-40

f--- --



NO. r.·'8-""')

PROJ ECl __~~a~~_ Isolat ion Fila t Plan t

PARTICLE SIZE DISTRIBUTION CURVE ASTN D422

_LOCATION G<irl§J2g~d->-,~Nl.!;e"-lw~tu1s;;e.£>x.....i.J.c..J.oL--------_

·ft
hOD

:HH'-~l<-l·l - I
HHHl~·H II -1-11 90
WllHU~.·j !

0.001 m.m.,
o
~

.......................lO

w
ftttI·H+++++-++-I,-I 4 0 ~

>
eo
0::
LU

4+H-Hf-j·H+++-If-f 50~
<{

o
u
~

60z
w
U
0::
w
0-

70

0.01 m.m.
I

PARTICLE SIZE M.M.
It')

o
o

o

20

30

10

l00.0m.m. 1O.0m.m. 1.0m.m.

r

I I

SQUARE OPENINGS

~
U.S. STD. SIEVE SIZES

-0 0 0
0

~
0 0 0

:
~ ~ ~ ~

"<f <X)~ ~ M .. It')

N - .. .,,. .. ... .. ., .,

CURVE

-----------------------.,-------_._----.---- -- _._--_.---------------

SAMPLE L~?MUII-? PL~~6gTY ACTIVITY c~~J~I'NU~U5N
1-----+-----------------------,--------- -----...:.-+-------- .------------- .

Boring IIB-l3 @ 1-2%' (S-l)
__. -~----------'--+__---+----f--··-- .-- --------... ---.

-------_._- ------ -------- ------~----------

__________________.....L._~ L-. __'__ __.L _

I ,~ : j r~' i

ASTf1 D(:»)4
Sp. Cr. = 2.736

I

_:~J~ sm~.~,~l,:~..;.r.j.~.~~:,~:~~,~~~ ~:~~~ITH
-,-'



PROJECT_~~~_~e Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE li..3TM ulf22
lOCATlON _.._~~.rJ~Q_~~J. N~e~wC!..-M~e.£!.x,.=i~c~oc!.- _

0.001 m.m.

I

+l+H+~20

++1-14++-1-1 I 0

o
o

..............r"'I"'!.O

JJJJ..LU..Iu.1..L,I I 00

+H-j+H-++-HI 90

30
f
_

:r:
l~

w

405
>
Ul

a:l w
.m\-I-H"\-H-l--+-j--I50~

<i
o
U

1
-H+-i+H+t-HI 60Z

UJ
U
Q:'
w
a..t 70

,1 >4+++ H.. I

0.01 m.m.
!

PARTICLE SIZE M.M.
00o

C! 0

0.1 m.m.

U.S. STD. SIEVE SIZES

1.0m.m.10.0m.m.

. .
~;...i:# ~~

SQUARE OPENINGS

SIL T
_._-~._---------

L--. .. ~..c:......~_~_~_A....lc.."'~~ .. __ _ __ __ ':IY D H 0 !!!.~~_~_~-!i_~~i.'__"I5'-- _

o

20

30

10

80

100.0 m.m.

~50
z
LL

I-

~40
u
Q:'
w
a..

LIQUID PLASTICITY UNIFIED sal L
____--+-__L_IM_I_T----l_I_N..:..O_E...:.X-+_A__C_T_IV_IT_Y-+_CL_A_S_SI_F_IC_A_T_IO_N

1-----1--------------------+

CURVE SAMPLE

Boring fE-15 @ l-2~' (S-l)

LAB NO _

35-5--+--- -----~-_..-

-l _

ASTl'1 D854
SP

1
Gr. = 2.701

__ :lXJ~ SE~~~.::~:~~:.~;:::~:.:~~ ~~;~~~ITH
~I--



"78-" ~5____, HO._~_. __. _

PROJECT _Wa~!=e Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

_LOCATION ~9X Lf,i12~~d-L.~N~e,,-,w~M~e~xo=i,-,c,,-,o~ _

30f-
:r:
~
w

403:
>-
a::l

~

w

50~
<{
0
U
1-

60z
w
u
~

W
ll.

70

IBO

90

100

0.001 m.m.

I

-H+1L+++-t+H 20

o
~

"""""",....,.,............ 0

0.01 m.m.
I

PARTICLE SIZE M.M.
U')
o
~

ANALYSIS
.------~----------~."IQ __.__._---------_._----

100.0 m.m. 1O.0m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

~l0 0
0

~
0 '0 0 0 U')

~
; if. ~ # ~

~ CX)~ C'"J ~ U') N
~

~ ~
.. "' .. .. .. .. '" .. '"

20

o

-
u.

30

10

>
a::l

~50
z

f-
~40
u
~

W
ll.

.._--_ ..

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED 501 L
LIMIT INDEX CLASSIFICATION

Boring ttB -15 0 5%'- 7 I ( S-3)

- --

--- -------_.-

LABr~O.

35-6

-'



PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTH D422

________ LOCATION Carlsbad, New Hexico

NO. - 8 -1 -

l00.0m.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~ lI)~
-0 0 0 0 0 0 10

~ ~ ~
"f M "f 10 N

c-. - - 'if. .. .... .. .. .. .. .. .. C!

10

o

0.01 m.m.

PARTICLE SIZE M.M.
10
o
o

0.001 m.m.

oq
......................~O

fm1K-H+Hf-H~ 30r
I
Cl
w

H+++++~H-1 40~
>
00

0::
w

H+++H-+f-1f-H 50~
«
a
u
r

~H+~60z
w
u
0::
W
ll.

:++I-H++-H 70

...u..LL.L..u.,I 100

ASTM
D423

ASTJ:1
D424

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED 501 L LAB NO.
LIMIT INDEX CLASSIFICATION

Boring tlB-1S @ 14-15%' NV NP S1'1 35-7

(S-6)

~.--



---3-1- ~-__ _ NO. _-----''------''=_____

PROJECT Waste Isolation Pilot Plant
PARTICLE SIZE DISTRIBUTION CURVE ASTI1 D422

LOCATION Car Is bad I New' l1exico

l00.0m.m. 1O.0m.m. 1.0m.m. O.J m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
a a

~
0 '0 a 0 a a a II')

~ ~ # ~
..., co _ - M

..., II') - N

N - - ~ .. .... .. .. .. .. .. .. ~

t
I
~

w60
~

>-
<0

a::
w50
z
u-
t-
~40
u
a::
lu
(L

30

20

10

o

O.OJ m.m.

PARTICLE SIZE M.M.
II')

a
~

O.OOJ m.m.

+H+H+l-t+H 20

-H-I--I-~~I+-I30t
I
<-'
w

f+I-H+H++-H---I40~
>
co
a::
w

~fH-i++-H 50~
4:
a
u
t-

+H++-If-++-I 60z
w
u
a::
w
(L

+H-l-~-+--I70

ASTI1 DSj4
Sp. Gr. = 2.771

_I~

-V<1~ ~~~~L~~~:~~~~~~~N~.~o~~~~~~~H
PI~OENI),. • TUCSON. ALBUQUERQUE-,-

ASTl1
D424

ASTl1
D423

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO_

LIMIT INDEX CLASSIFICATION
--

Boring IIB-15 \.l 19-19'lV-;;" 31 NP SH 35-8

(S-7)

-------



PROJECT Waste Isolation Pilot Plant

.lVU NO. - 8-~ __ j

PARTICLE SIZE DISTRIBUTION CURVE ASTH D422

LOCATION Carlsbad, New Uexi co

loo.0m.m. 10.0m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~ 0 .() 0 0 0 0 0 LO

N
;:!:! ~

" ~ # ~
.. co ~ .... CO) .. LO .... c-. C?.- .- .. .. '" .. .. .. .. .. ..

>
ell

lL

I-

~40
u
C<:
w
Il.

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
LO
o
C?

0.001 m.m.

....
o
C?

"TTT",..,..,...... 0

f+++H+H 20

I+H-++I-H 301
I
<..'
w

#+1-++++-1'-1 403:
>
ell

C<:
w

#+1-++++-1'-1 50~
..:(
o
U

I-
f++l++++-1H 60z

w
u
C<:
w
Il.

1+++H+++t 70

f++H+H-H+++t 80

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY UNIFIED SOIL LAB NO.LIMIT INDEX C LASSI FICA nON

Boring 11B-17 @ 0-4' (BL-l) 35-41

--



PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

PRO J ECT _W_a.:..:...-s-=t-=ec--1:-s=-o=..=1.::;;a=--t--=i:...:o:...:n-=----..P=-.=i..=1-=o--=t::.-..::P:-l=-=a.:..:n-=t------ LOCATI ON Car 1 s bad, New Hex i co

.IUD NO. ._-ll~~

l00.0m.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 a

~ ooe -0 0 0 0 0 a 10
: 'if. ~ ~ ~

..., - C") 'Of It) - N q
N - - .. ...... .. .. .. .. .. ....

l-
I
o
w60
~

>-
<0

~50
z

I-

~40
u
Q:
W
£L

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
10
o
q

0.001 m.m.

a
a

.......,.,.,..,..,....0

+-U~.w~!-~.I 301
I
o
w

~~..H-l+-I""" 40~
>
co
0:
w

~1+J..I+t-l+-I' I 50~
<i
a
u
I-

.J+l.1~-H-I-Hr-t60z
w
U
0::
W
£L

+H+~I++-H~ 70

--
CURVE SAMPLE

LIQUID PLASTICITY
ACTIVITY

UNIFIED SOIL LAB NO.
LIMIT INDEX CLASSI FICA TlON

Boring B-18 ~ 0-3 1 (BL-l) 35- Ld

.-

ASTtI D85 L~

Sp" Gr. = 2. 742

-tXt ~~~~L~'~~ :~~~~~~~,~o~~N~~::~H
Pt-tOENI:Jl • TUC!>ON • ALBUQUERQUE-,-



PROJECT Waste Isolation Pilot Plant

.JVD NO. ~. 3-1 _
PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

LOCATION __Carlsbad, Ne\v l"'lexico

l00.0m.m. JO.Om.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD.SIEVE SIZES
0 0

~ CXl~
-0 0 0 0 0 0 ll)

~ ~ # ~
.... M .... ll) N

N - - ;f. .. .... .. .. .. .. .. ..... q

>
al

u..

10

a

0.01 m.m.
I

PARTICLE SIZE M.M.
ll)
o
o

0.001 m.m.

I
oq

...........,..,.-r-rI a

-H+H+~ 30t
I
<:>
w

I-H+~'-l-+-~ 40~
>
al

C<:
w

I-H+~'+-+-~ 50~
<{
o
U

t
I-H+I-++-l-++'~60z

w
u
C<:
w
a..

f+.H1~-I-+-~ 70

u.u.I..LL.L..l...L.t' J00

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.LIMIT INDEX C LASSI FICA TlON

Boring 1fB-19 ~ l-2~' (S-l HV NP Sl1-SP 35-9

ASTI1
D423

ASTM
D424



PROJECT Waste Isolation Pilot Plant

"'I" NO. ~-l
PARTICLE SIZE DISTRIBUTION CURVE ASTl1 D422

LOCATION Carl sbad I New Nexico

lOO.Om.m. 10.0m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
a a

~
a '0 a a a a a l(')

N ;f. ~ # ~
'"t

a> _
M : ~ - N

~- - .. "'''' .. .. 'II< '"

0.01 m.m.

PARTICLE SIZE M.M.
l(')
a
~

0.001 m.m.

a
~

...............---'0

+m-t+++H..-H 301
r
Cl
UJ

>m+H+I--l++~i-I40:J:
>
co
0::
UJ

rt+H,+H++-f-H 50~
«
o
u
I

++-HI++-I-H 60z
UJ
U
0::
UJ
Q..

H+ll++-I-H 70

ASTl1 ASTI1
D421 n424

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.LIMIT INDEX CLASSIFICATION

Boring ilB-19 @ 9'-9'11" NV UP 511 35-10

(5-3)

- ----------

ASTH D854
Sp. Gr. = 2.665
_I~

-V<t ~~~~,~,~~ ~~~~~~~~N~.~O~~N~~~~~H
PHQ£NI)l, • TUCSON. "L8UQU£f(QUE-,-



PROJECT Waste Isolation Pilot Plant

JO~ NO.
PARTICLE SIZE DISTRIBUTION CURVE ASTI1 D422

LOCATION Car1 s bad, New l1exico

L..lI,'8-..a...L..Jj

100.0 m.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 -0 0 0 0 0 0 II)

: ~ ~ ~
"t

<X> _ - M • II) C'l

N - ... -s. .. ..... .. .. .. .. .. .. q

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
II)
oq

0.001 m.m.

cH++++H+t11-11 0

1+I+t++t1f-t+H 20

1+++I1-+t1-H-1-H 301
I
o
w

+++H+~403:
>
III

0:
w

+++-H++-H-I50~
<i
o
U
I-

1++I-H-I-+-1H 60z
w
U
0:
W
(L

I+++H++-H 70

ft-H-H++-HH 80

ft-H-H++-HH 90

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.LIMIT INDEX CLASSIFICATION

Boring fjB-20 @ 0-3' (BL-l) 35-21

ASTI1 D854
Sp. Gr. = 2.678

_1--~: ~~~~L~'~~:~~~~~~~:'~O~~N:~~~~H
"I~QENIX • TUCSON. ALaUQUE"'QUI::.-,-



.. v .. NO. -. i-L._

PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

LOCATION Carlsbad, New Hexico

l00.0m.m. JO.O.m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

0
0 0

~ co~
-0 0 0 0 0 II')

: ~ ~ ~
.., C') :: III N

N - - ~ .. .. .. .. .. .. .. 'II< C!

u..

10

o

0.01 m.m.
I

PARTICLE SIZE M.M.
IIIoq

0.001 m.m.

I

fH+++++II-++H 20

I-H+~++-H-I301
I
o
w

fH++++++1f.+-1 40~
>
co
Ct:
w

fH+Il+H++-..-H 50~
0<{
o
U
I-

I+H-~f-++H-I60z
w
u
Ct:
w
a..

I+H-~f-++..-H 70

i+++H+H-I 80

i+++H+H-I 90

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY UNIFIED 501 L LAB NO.LIMIT INDEX CLASSIFICATION

Boring 11B-20 @ 0-3' (BL-l) 35-43



PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTl1 D422
LOCATION Carlsbad, New Hexico

l00.0m.m.

30

20

10

o

10.0 m.m.

SQUARE OPENINGS

1.0m.m.

U.S. STD. SIEVE SIZES

-0 0 0 0.. ~: ~

oo-..
0.1 m.m.

oo
N..

0.01 m.m.

PARTICLE SIZE M.M.
III
o
~

0.001 m.m.

o
~

.........................."""0

+H+11+H-H+H 10

++H+++~-++-I30 l

I
D
w

f+W~++-j...H 40~
>
a:l

0::
w

+I+J+H-H-H-I50~
«
o
u
I-

+I+J+H44-H-I60z
w
u
0::
W
0-

~H+++-l~70

+H-++-H-1H+++-I 90

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL LAB NO.LIMIT INDEX CLASSIFICATION

Boring 1fB- 20 0 3-5' (P-l) 35-73



.JV 0 NO.__8:....)_--=.:....=..=---.c-)_

PARTICLE SIZE DISTRIBUTION CURVE ASTH D422

PROJ ECT__W_3_s_t_e_I_s_o_1_a_t_i_o_n_P_1._·_1_o_t_P_1_a--'.n--'.t LOCATION Car 1 s bad I NeH Mexi co

U.S. STD. SIEVE SIZES

0.001 m.m.

-H+I-H-+-H 20

oq
.....................foO

+H++-If-H-4 30t-

I
'-'
w

~f+H-t+~ 40~
>
co
0::
w

+H++-II-H-4 50~
«
o
u
l--

+l+l++l-+-I4-t 60Z
w
U
0::
w
a..

+I+++-l+-+~ 70

0.01 m.m.

PARTICLE SIZE M.M.

IIIoq

0.1 m.m.

8
~..o

III..o
;:o

CO)..-0
~..

1.0 m.m.

o
<:0_,.,.

1O.0m.m.

SQUARE OPENINGS

o

20

30

10

lOO.Om.m.

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

e--
LIMIT INDEX C LASSI FICA nON

Boring IIB-21 li 1-2%1 (S-l 35-11

-

ASTl1 D354
Sp. Gr. = 2.677

_1-

-L%t ~~~~L~~~:~~~~~~~A~O~~N~~~~~H
PtiOt:NI)( • TUCSON. "LaUOUEROUE-,-

-'



~_.~ NO 8-.

PROJECT Waste Isolation Pilot Plant
PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

LOCATION Carlsbad I He\v l1exico

100.0 m.m. 10.Om.m. 1.Om.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

8 0

~ ~
0 -0 0 0 0 0 &0

N ~
~ ~ # ~

"'It 00- 0- M : It) C'I
~

0- 0- .. .... .. .. .. .. ..

>
aJ

~50
z
u.

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
&0
o
~

0.001 m.m.

+++1t++-H-I 20

+++JH+H-I 30l

I
t:l
w

+t+H++-H~ 40~
>
aJ

~

w
+H+++j.jI-H-H-I 50~

<{
a
u
I-

.jill+W~H-I60z
w
u
~

W
ll.

-HH-++I-H-+++-'I 70

ASTM
D424

ASTM
D423

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNi FlED 501 L LAB NO.

LIMIT INDEX C LASSI FICA nON

Boring #13-21 ~ S-8 1 8" (S-3) NV NP Sl1 35-12



.- - '1-1-' - ,-___ NO.

PARTICLE SIZE DISTRIBUTION CURVE ASTH D422

p ROJ ECT__W_a_s:..._t_e__I_s_o_l_a_t_i_o_n_P_i_l_o_t_P_l_a_n_t LOCATlON Car 1s ba d! New l1exic a

lOO.Om.m. 10.Om.m. 1.Om.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 '0 0 0 0 0 0 III

~

~ ~ ;, ~
.., CI)~ M

.., III ~ N q
N ~

~ .. .... .. .. .. .. .. '"

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL

LA" NO.LIMIT INDEX CLASSIFICA TlON
--

Boring #B-21 lJ 14-15~' 35-13
f---------- - --- ----

(S-4)
~------------

0.01 m.m. 0.001 m.m.

PARTICLE SIZE M.M.
III
0 0

q q q
0

10

20

30t-
I
~
w

40~
r
OJ

0:
w

50;Q
.;(

0
U
I-

60z
w
U
0:
w
ll..

70

80

90

100
ANALYSIS

ASTH D854
Sp. Gr. 2 . 747

_1-

-L%1 ~~~~L~~~ ~~~~~~~~N~'~O~~N~~~~~H
PHOENIX. TUCSON. "'LBUQUfHOUE-1-



PROJECT Waste Isolation Pilot Plant

.JUD NO. -" J- L ~-

PARTICLE SIZE DISTRIBUTION CURVE ASTl1 D422
LOCATION Carlsbad. New lfexico

,.

l00.0m.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 -0 0 0 0 0 0 10

N
~

~ ~ ~ ~ :
co _ .... (W) .., 10 .... C'l q.... .... "'''' .. .. .. .. .. ..

30

20

10

a

0.01 m.m.

PARTICLE SIZE M.M.
10
oq

0.001 m.m.

+1++++-++1 10

-H-I-H+I-f-I 20

+H++-I-H~ 30f
I
C>
w

-H-H+H++1f-H 40~
r
dJ

cr
w

+H++-l++-I50~
«
o
u
f

f+1+1+H-++:H-+-I 60Zw
u
cr
W
0-

eH+If+H+t-H 70

1tt+t++++1 80

~I

-----

CURVE SAMPLe
LIQUID PLASTICITY ACTIVITY

UNIFieD SOIL LAB NO.
LIMIT INDEX CLASSIFICATION

Boring l1B- 21 @ 24-25'5~" 35-14

(5-6)

-----

ASTH D854
Sp. Gr. = 2.650

_1-

-P?j: ~~~~~:~~;;;;~~~~~~t~~~~~~~~~~H-,-



PROJECT waste Isolation Pilot Plant

....... NO. --. 3-1

PARTICLE SIZE DISTRIBUTION CURVE ASTH D422

LOCATION Carlsbad, Hew Hex; co

l00.0m.m. 10.0 m.m. 1.Om.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
a a

~
0 -0 0 0 0 0 0 l()

~
: ;f. ~ # ~

.., (Xl ~ - M .., l() N q- - .. .... .. .. .. .. .. ..

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
l()
oq

0.001 m.m.

301
:r:
o
w

+U4-~-I 4030

r
cD

oc
w

50~
4:
o
U
~-

60z
w
u
oc
W
lL

+++If4+l-+t·~70

~+++++-l++-I80

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL LAB NO.
LIMIT INDEX CLASSIFICATION

--

Boring IfB-22 @ 0-3' (BL-l 35-19

--_._---

ASTl1 D854
Sp. Gr. = 2.783

I

-[3<J: ~~~~L~'~~ :~~~~~~~,~o~~N~~~~~H
PHOENr.( • Tuc~ON • ALBUQUERQUE-,-



PARTICLE SIZE DISTRIBUTION CURVE ASTl'1 lJ422

PROJ ECT_W:..:..a=s.=:t.=:e:........::I:...=s:....:o:.....:l::...:a=-t=-~=-· o=-n=-.=.P-=i:....=l:....:o::....:t=----=P:-l=-a:=.n==t LOCATJON Car 1 s bad! Ne~l Mex i co

___ NO.

lOO.Om.m. 1O.0m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SiZES
0 0

~
0 -0 0 0 0 0 0 II')

~ ~ ~
.... 00_ - M .... II') - C'l

N - - <1- ... ...... ... ... ... ... ... ... q

0.01 m.m.

PARTICLE SIZE M.M.
II')
oq

0.001 m.m.

o
q

TT"I"'rI"T',..,-.I a

+H-H+H-Il0

-H+1+t-H-I 20

f+++1-H-++-iH 301
I
Cl
w

-H+l+H+H1-H 40~
>
10

0:
w

++++HH--I.... 50~
<a
u
I

++++HH--I.... 60z
w
U
0:
W
Ii

+H-H+H-170

1t+t++t+I-t+H 90

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL LAB NO.
LIMIT INDEX CLASSIFICATION

Boring IIB-22 ~ 0-3' (BL-l) Jj - ItLf

--

._-----



PROJ ECl Was te Isolation Pilot Pi an t

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422
______ LOCATION Carl s ba--.:d---...:....._N_e_w~M_e_x_~_' _c_o__~ _

a
a

0.001 m.m.

+H·H+H-ir~ I 0

#++1++t++t+-!I+++-H 20

0.01 m.m.

PARTICLE SIZE M.M.
10
a
a

lOO.Om.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

I
I

ISQUARE OPENINGS U.S. STD. SiEVE SIZES
a a

~
0 "0 a a a a a 10

: ;1- ~ ~ ~
"'t

co _ - M "'t 10 N a
N - ... .... .. ... ... .. .. ..

>-
eo

~50
~
LL

I-

~40
u
0::
W
Q.

30 I

I
1
'[

20 80

l-
ID

90

a 100
CLAY

SAMPLE
----+--------

------~--_._--

2.677
ASTM D854
Su. Gr.

I

_~~: _s_E_~~-NE->u~-.:~-~:~-~-~.-~;-:~-:,:-~-~.-'.~-~8_;.~-~c-N~-,~-IT-H--,-

LABNO.

1135-6

UNIFIED SOIL
CLASSIFICATION

LIQUID
LIMIT

------------------+----

B-22 PI ~ 3'-5'

(3 I 4" to 3' 5 .T_'_portio~~. ~~. te~ ~) .._

Tube cut at 3'4" to 3'9"
-------_.j---

CURVE



.. v ... NO. ~, 8-1. ''<

PROJECT Waste Isolation Pilot Plant
PARTICLE SIZE DISTRIBUTION CURVE ASTH D422

LOCATION Carlsbad! New Mexico

lOO.Om.m. 10.Om.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS u.S. STD. SIEVE SIZES
0 0

~
0 0() 0 0 0 0 0 III

: ~ ~ ~
"Of

00 _
M .., It) - N

c... - - ;1. .. .... .. .. .. .. .. .. ~

>
co

~50
z-
LL

t-

~40
u
Q:
LU
11.

30

20

10

a

0.01 m.m.

PARTICLE SIZE M.M.
IIIo
~

0.001 m.m.

+H+H+1"++H-I
30

t
I
o
LU

H-I-Hi+14++-~ 40~
>co
Q:
LU

'H+l+H-++1+I50~
«
o
u
t

#+-1-I+H4-+-1 60z
LU
U
Q:
LU
11.

-+H+-H-+I 70

.u.u,l,.L,l.I.J..4 100

ASTl1 D854
Sp. Gr. - 2. 866

_I~

-:k%t ~~~~~~; ;;~A;~~~~~N~:~~~£~N~~~~~~H-,-

AST1'1
D424

ASTI1
D423

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL LAB NO.LIMIT INDEX CLASSIFICATION

Boring IIB- 22 @ 5'2"-6'8" 29 9 SC 35-20

(S-2)



PARTICLE SIZE DISTRIeUTION CURVE
A~nvl D4LL

B H( ~_ E 7 f - 135

PROJECT lias te Isolation Pilot Plant LOCATlOH __ Carlsbad, New Mexico

lOO.Om.m. 10.Om.m. I.Om.m. 0.1 m.m. 0.01 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES PARTICLE SIZE M.M.

0
0 0 10

~
0 -0 0 0 0 0

: ~ ~ ~
~ IX) ~ M ~ 10 - C'I 10 0

N ~ ~ "3- .. ..... .. .. .. .. ... ... q q q

>-
Q)

~50
z-
LL

I-

~40
u

'"W
Q

30

20
:1
I,

10
+t

0 CLAY

0.001 m.m.

0q
0

10

20

30
f-
I
D

w
40~

>-
Q)

'"UJ
t: ~ <f)

-'
<l
0
U

f··
60z

w
u

'"W
(L

70
i

80

90

100

--~-

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITLIMIT INDEX
1----I----

Tube cut at 3'5" to 3 1 10"

B-23 P2 @ 3'-5'
--

(3'5" to 3 '6. 3" --2Qrtion.._tl:L~~~tL____ ---._-

~---~-~--_._-

Y c~~m:NU~:!:)N LAB NO

1135-7

ASTM D854
Sn. Gr. 2.658



PROJECT Waste Isolation Pilot Plant

___ .m.l. ,·11

PARTICLE SIZE DISTRIBUTION CURVE ASTl1 0422
LOCATION Carlsbad! Hew Mexico

100.0 m,m. 10.0m.m. 1.0 m.m. 0.1 m,m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

0 8 0

~ (X)~
-0 0 0 0 III

~
: ~ # ~

''It - M ''It It'I N- - ,., .. .... .. .. .. .. .. .. q

30

20

10

o

0.01 m.rn.

PARTICLE SIZE M.M.

~q

0.001 m.rn.

301-
++HH+I+-I I

~

w
-++l-I-+++-hI 40~

r
(IJ

~

w
+l+I++-H-I50~

<i
o
U
I-

+H+~I++-H-I60z
w
u
~

w
n.

+++++I++.+-j 70

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL LAB NO.LIMIT INDEX CLASSIFICATION

Boring i1B-23 @ lO-10'11~" 24 NP SM 35-15

(S-6)

ASTH
D423

ASTM
D424 ASTH D85Lj

Sp. Gr. = '2.571

I

-~ ~~~~L~~~:~~~~~~~N~'~O~~N~~~~~H
PHOENIX • l'UC~ON • A.LBUQUERQUE"-1-



PROJECT Waste Isolation Pilot Plant

__ -' NO.

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422
LOCATION Car lsbad, New Mexico

100.0m.m.

30

20

10

o

10.0m.m.

SQUARE OPENINGS

1.0m.m.

U.S ..STD. SIEVE SIZES

-0 a a a
; ~: ~

8

0.1 m.m.

aa
N.. Il'I

q

0.01 m.m.

PARTICLE SIZE M.M.
Il'Iaq

0.001 m.m.

a
a

++H+H-+H.+-I 301
I
~

w
fH+~1-H+l40~

>
co
a::
w

-H+I++-H-l-I 50~
<l:
o
U

I
++++1-<1+-1-1 60z

w
u
a::
w
0-

70
..l+4+l-H-~.-I

,LWL.LJ..L..L.,II 00

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LA8 NO.LIMIT INDEX C LASSI FICA nON

Boring 1fB-24 @ 1- 2.!2' (S-l) 35-16

.

ASTl1 D854
Sp. Gr. 2.668

_I~

-[%1: ~~~~L~'~~ ~~~~~~~~,~o~~N~~~:~H
f-'HOENI", • TUCSON. IILBUQUI::RQUE-,-



- 3-1___ NO. _---=---='---__

PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTH D422
LOCATION Carlsbad. New l1exico

l00.0m.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 -0 0 0 0 0 0 III

: :
~ ~ ~ ~

""I" 00_ .- M : III .- N q
N .- .- .. ,.,,., ... ... ... ,., ,.,

r
al

~50
z
u.
r-

~40
u
Q:
w
a..

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.

IIIoq

0.001 m.m.

oq
........1"rT'".4 0

#+H+-HIO

f++++-++1-I 20

1+t+IH+J-++1--H 30r
I
o
UJ

Y-H-++t-H 4O~
r
al

~

UJ

+H-H++--H50~
-<i
o
U

r-
I+H.H+~ 60z

UJ
u
~

UJ
a..

H++H+++-.H 70

I+H+++H-H-H 80

#+H+-H90

AST11 D854
Sp. Gr. = 2.757

I

-B?j ~~~~L~~~ :~~~~~~~N~'~O~~N~~~~~H
I-'IIOENIX • TUCS.ON • "LBUaU(RQUE-,-

ASTH
D424

ASTH
D423

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.LIMIT INDEX CLASSIFICATION

Boring IIB-24 e 5-6~' (8-3 25 NP Sl1 35-17



PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

PROJ ECl _....:..W:....:a:..:s=--t=..e=---.=..I.=..s.=.o-=l....:..a:....:t:....:i:...:o:....:n.::........:P=--~=-· .=..l.=..o-=t--=.P--=l:..::a::.:.n.:...;t:::...- LOCAliON Car 1 s bad I New Me xi co

8-1..uu NO.> _

lOO.Om.m.

20

10

o

lO.Om.m.

SQUARE OPENINGS

oco _....
1.Om.m.

U.S. STD. SIEVE SIZES

'0 0 0 0

;: ~: ~
8.-..

0.1 m.m.

oo
~

0.01 m.m.

PARTICLE SIZE M.M.
It)
o

q q

0.001 m.m.

f+H.H+H 10

-H+U+.j....H 301
I
~

UJ

H+++++++-H 40~
>
ell

a::
UJ

f+H1+H-H++H 50~
-e(

o
U
I-

H#1++I-H-~-I60z
UJ
U
a::
UJ
ll...

fm-I~-H-~ 70

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSIFICATION

Boring #B-26 @ 0- 3 1 (BL-l) 35-48

.__.~--

--



PROJECT Waste Isolation Pilot Plant

JUI) NO. Cd 8 -] I ) I

PARTICLE SIZE DISTRIBUTION CURVE ASTl1 D422

LOCAnON Carl sba d j Ne\J Mexi co

l00.0m.m. 10.0 m.m. 1.0m.m. 0.1 m.rn.

I
I I I

SQUARE OPENINGS I U.:,. STD. SIEVE SIZES

0
0 0

~ (l)~
'0 0 0 0 0 10

be :
~ ~ # ~

..... CO) ..... It) - ~
~- - .. .... .. .. .. .. .. ....

t-
I
o
w60
~

>-
III

~50
z
Ii..

t-
~40
u
0::
UJ
a.

30

20

10

o

0.01 m.m.
I

PARTICLE SIZE M.M.
It)

~

0.001 m.m.

1
o
~

...................-to

-t-l-+1f.++1-H 30t
:r:
o
w

~-U+<~~40~
>
ID

0::
w

++H+++.JI++-t-H 50~
4.
o
U

t-
++H~I++-t-H60z

w
u
cr
w
a.

+mH+-1f.++1-H 70

.LLLLI..u..L:L..L.L..4 100

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.LIMIT INDEX CLASSIFICATION

Boring iiB- 2 7 ~ 3-4 I (BL-l) 35-49

e---

-



PARTICLE SIZE DISTRIBUTION CURVE ASTi·l D422

p ROJ ECT__W_a_s_t_e__I_s_o_l_a_t_i_o_u-P-i_l_o_t-P_l_a_n_t- lOCATION Ca r 1 s bad J New He xi co

JVuNO...... ,8-1 ....

0.001 m.m.

fWH+H-I10

f+H-H+t+-1H 80

++I-I-H-+-+~301
I
'-'
w

+++i+t+++-i-+-t-t 40~
)0

m
a:::
w

+++i+t+++-i++~ 50~
.«
a
u
I-

~f+H++-1f-H-I60Z
w
u
a:::
w
D..

rtHtH+++++t-Hc-I 70

0.01 m.m.

PARTICLE SIZE M.M.
U')

a
C!

o

30

10

20

l00.0m.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
a a

~
0 '0 0 0 0 0 a U')

: ~ # ~
'If

lXl _ - M 'If U') - N

N - - <f. .. .... .. .. .. .. .. .. C!

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSI FICA TION

Boring 4]B-28 @ 0-4 1 (BL-l) 35 -50

--



PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE rl.3TH u<.+22
LOCATION Carlsbad, New Nexico

___ NO.__~I----,,=-l__

q

lOO.Om.m. 10.0m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~ 002 -0 0 0 0 0 0 10
: ~ ~ ~ : ~ M : II) ~ C'l

N ~ ~ ~ .... .. .. .. .. .. q

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
II')

oq

0.001 m.m.

+H+~~H-l 30~

I
l:l

LU

~~-l-+-I-+-I 403=
>
ell

~

w
~~-l-+-1-+-I50~

«
o
u
~

-H+l-l+4-H-i~ 60z
LU
U
~

W
Q.

-H-U-I-++H-l70

+m+H+HH-I 90

.u..L.U-L.u..,I 100

CURVE SAMPLE
LIQUID PLASTK:ITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSIFICATION

Boring 41B-29 @ 0-6' (BL-1) 35 -51

--

-----._----



PROJECT Waste Isolation Pilot Plant

J08 NO. wI J-l.LJJ

PARTICLE SIZE DISTRIBUTION CURVE ASTI1 D422

LOCATIOH CarlsbaJ I Ne\J Hexico

l00.0m.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~ Q)~
-0 0 0 0 0 0 '0

~ ~ ~
.... M .... '0 - C'4

N - - g. .. .... .. ... ... ... .. .. q

0.01 m.m.

PARTICLE SIZE M.M.
'0

~

0.001 m.m.

oq
'"""............... 0

+t+1H+H-i-t 10

+l-Hf++-I-H 20

fttH'tH-H+-H-H 301
I
C>
UJ

-H-H-H4++-;1-H 40~
>
co
a::
UJ

+H4+-I-HH 50~
«
o
u
I

-+++1++++-1'-1 60z
UJ
u
a::
UJ
Q..

-H+i+H~r+t 70

fI++-If++I+f-1-H 80

+++H+H-I90

-_. ---_.

CURVE SAMPLE
LIQUID PLAS';ICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSIFICATIOU

Boring 1IB-30 (d 0-4' CBL-I) 3J-52

•..--



PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

LOCATION Carlshad, New Mexico

1.Om.m.

U.S. STD. SIEVE SIZES

OO.Om.m.

20

10

o

10.Om.m.

SQUARE OPENINGS
o
CO)

'It

o:
o
Ii)...

o
o-'It

0.1 m.m.

oo
C'l.. lOq

f

I'

0.01 m.m.

PARTICLE SiZE M.M.
lO
o
o

0.001 m.m.

-oq
......._ ........... 0

~1-I--I-U-I...,I30t
I
'-'
w

i++~I+H-++-II-H... 40~
>
co
Q:
w

+U.I~++-~50~
-«
o
u
t

·H+1~-++-~l-l60z
w
U
Q:
w
D..

fH-I.Ii-I-H++!-+--I 70

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL LAB NO.
LIMIT INDEX CLASSIFICATION

Boring IfB- 31 @ 0-4 1 3" 35-53

(BL-1)



PROJECT Waste Isolation Pilot Plant

J~~ .~O. -1]
PARTICLE SIZE DISTRIBUTION CURVE ASTI1 D422

LOCATIOH Carl s bad~-",-Nl..!Oe~w!!!......Jtu.'1e'""-'Clx...i~c.J.oL- _

l00.0m.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SiZES
0 0

~
0 -0 0 0 0 0 0 111

N
~

~ ~ ~ ~
-q-

co _ - M -q- 111 N q- - .. .... .. .. .. .. .. ..

u...

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
111
o
q

0.001 m.m.

+++++++IH+~ 20

++tjf+++++if-H~30t
r

"w
it++H+H-I-t--t 403:

>
co
a::
w

f*++-lf-H..... 50~
«
o
u
t

+H++if-H..... 60z
w
u
a::
w
ll.

+l+1++f-H 70

+++++++IH+~ 80

--

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSIFICATION

Boring ItB-32 @ a-la' (BL-l) 35-54

--

-- ------_._--



__ 8 Ne_-,-7-,,<-8_-_-->L.5_

PROJECT Waste Isolation Pilot Plant
PARTICLE SIZE DISTRIBUTION CURVE ASTH D 422

LOCATION~arlsbad, New Nexico

U.S. STD. SIEVE SIZES

+H-++-I"H-I30~

:r:
<-'

0.001 m.m.

w

.W-l--I-+--l--4~"'" 40~
>
a:l

IX
W

50~
«
o
u
~

+t+l-l-++~++-I60z
w
u
cr
w
n.

~ff-H+I-'~ 70

0.01 m.m.

PARTICLE SIZE M.M.
ll)
o
~

0.1 m.m.

8000

~ : ~
~

'It

1.0m.m.

oIX) _....
10.0 m.m.

SQUARE OPENINGS

o

20

30

10

l00.0m.m.

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO,

LIMIT INDEX CLASSIFICATION

Boring 1fB-33 @ 0-6' (BL-l) 35-55

, _.-

ASTH D854
Sp. Gr. = 2.726

_1-

_V?j: ~~~~~~~;;;~~~~;~~~::~~~~~~~~~H-,-



PROJECT Waste Isolation Pilot Plant

.JVD NO,

PARTICLE SIZE DISTRIBUTION CURVE ASTI1 D422
LOCATION Carlsbad I New Mexico

._.8-1 _

lOO.Om.m. 10.0m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 '0 0 0 0 0 0 '0

~ ~ ~
.... co _ - M .... It) - N

N - - ~ .. .... .. .. .. .. .. .. q

0.01 m.m.

PARTICLE SIZE M.M.
'0
aq

0.001 m.m.

+++H+f-H 10

I+++++++-H 20

~++-~I 30t
I
<-'
w

f+t+1-H-1-H-H--H 40~
>
a:l
[k:

w

'tHII+H+f-I-HH 50~
-<t
o
U

t
I+H!-H-IH+H-H 60z

w
u
[k:

W
0.

1+Ht+H1t++H-1 70

fH+H++-H 90

--
CURVE SAMPLE

LIQUID PLASTICITY ACTIVITY UNIFIED SOIL LAB NO.LIMIT INDEX CLASSIFICATION

BorinQ: 4FB-34 (d 0-6' (BL-1) ._--f----- 1'1-56

-- _.-._.._-



PROJECT Waste Isolation Pilot Plant

"..,8 N(,.' 8 - 5
PARTICLE SIZE DISTRIBUTION CURVE ASTl1 D422

LOCATION Carlsbad, New 11exico

U.S. STD. SIEVE SIZES

1.0m.m.l00.0m.m.

>
<0

u..

10

o

10.0 m.m.

SQUARE OPENINGS
o: o

III.. 8

0.1 m.m. 0.01 m.m.

PARTICLE SIZE M.M.
III
o
~

0.001 m.m.

U++~H+l-l--.I 30r
I
l)

UJ

1+H-1-++1.++-j.4.-.I 40~
>
ID

~

UJ

I+l+~-I-+-I-I--<--I 50~
«
o
u
r-

fffi11+H-H-jf+4-1 60z
UJ
u
~

UJ
0

1+H++++1H+H-I 70

oI.I.Ll.J-L,.u.,I 100

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL

LIMIT INDEX CLASSIFICATION LAB NO.

Boring tfB-35 @ 0-5' (BL-l) 35-57

i



] - -11 -
.JUD HO. _

PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

LOCATIOH Car Ls.b..a.Q>-._tu."I"",e..uw~}'80le.....x",-,!i~co...lo~ _

lOO.Om.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 -0 0 0 0 0 0 It)

~ ~ # ~
.... CD _

M .... It) C'l

N ~ ~ 'If. .. .... .. .. .. .. .. .. ~

0.01 m.m.

PARTICLE SIZE M.M.
It)
a
~

0.001 m.m.

H+H++HH+-H-I 20

fttt1>++-f++~H -t 301
I
~

w

,+fH+H*H-I40~
>
ca
lY
w

+H-t+-l+1d 50~
«
o
u
I-

*+H+++1·-I60z
w
u
lY
W
0-

HH+H-++-1f...H 70

+H-I+++-+I 90

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX C LASS I FICA TION
~-

...-

Boring 1/B- 36 @ 0-3'6" 35-58
(BL-l)

--



PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

LOCATION Carlsbad, New Nexico

l00.0m.m.

30

20

10

o

10.0m.m.

SQUARE OPENINGS

1.0m.m.
U.S. STD. SIEVE SIZES

0() 0 a 0
;- ;': ~

g-.,
0.1 m.m.

oo
N.. IIIq

0.01 m.m.

PARTICLE SIZE M.M.
III
aq a

0.001 m.m.

+++++-t-H 301
r
C>
UJ

+H-H+f-H 403:
>
al

a::
w

+I+~H-.j~ 50~
«
o
u
I-

-l-H4-+H~++-l60Z
UJ
U
a::
UJ
ll.

+H+H+1f++-~70

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSI FICATION

Boring ilB-37 @ 0- 3 1 (BL-l) 35 -59

----



PROJECT Waste Isolation Pilot Plant
PARTICLE SIZE DISTRIBUTION CURVE ASTl1 D422

LOCATION Carlsbad. New' Mexico

l00.0m.m. 10.0m.m. 1.0m.m. 0.1 m.m. 0.01 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES PARTICLE SIZE M.M.
0 0 It)• 0 '0 0 0 0 0 0

~ • ~ # ~
~ CD ~ M ~ ~

N It) 0

N - - 'A- .. .... .. .. .. .. .. q q q

SIL T
HYDROMETER ANALYSIS

0.001 m.m.

a
C!

..............,...,...,...,...l,0

-+m-H4+HH-I 10

1+H-I+l+H+++-I 20

30r-
I

"w
1+I+i1++l-++++-H 40~

r
eo
0::
w

+H,I+-H++-H--H 50~
~

o
u
r

H-t+1+Hft+H-H 60z
w
U
0::
W
Q.

1tHf+H-1~H-I70

#-I4+H-I 80

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.LIMIT INDEX CLASSI FICA nON

Boring 11B-3 7A @ 0-3' (BL-l) 35-60

_._-



PROJECT-Haste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

LOCATION Carlsbad, New Hex; co

lOO.Om.m. 10.Om.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0 8 0

~
0 ~ 0 0 10

N ~ "if. ~ ~ ;t '"
IX) _ ... M : 10 ~ q... ... ... ........ .. .. ... ... ~

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
10
o
q

0.001 m.m.

ft+H+t+++1f-1 10

+l+H+++-I 301
I
o
w

##-H+H+++-I 40~
r
eo
cr
w

#t++t+1ft+H-I50~
«
o
u
I-

f+H++++-lf-H-1-H 60z
w
u
cr
W
Q...

-tH+H-H+Hf-I 70

+H-H+~80

'H+I+H-++f 90

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL LAB NO.
LIMIT INDEX CLASSIFICATION

Boring I/B- 38 @ 0-3'6" 35-61

(BL-1)



PARTICLE SIZE DISTRIBUTION CURVE AS Tlvl u42L

PROJ ECT__W_a_s_t_e_I_s_o_l_a_t_i_o_n_P_l_'_lo_t_P_l_a_I_1t LOCATION Carl s b ad, New He xi co

~-'8 --~-

~~J NO. - )

lOO.Om.m.

>
a:l

~50
z
lL

f--
~40
u
Q::
W
£L

30

20

10

o

10.0 m.m.

SQUARE OPENINGS

1.0m.m.

U.S. STD. SIEVE SIZES

0.1 m.m.

oo
N

'"

0.01 m.m.

PARTICLE SIZE M.M.
III
o
~

0.001 m.m.

o
~

- ................ 0

30f-
J:
o
w

~~f++-~hI 40~
>
dl

Q::
w

-Ul-++I~--I50 ~
«
a
u
f--

-H-l--l+14.-+--I60z
w
u
Q::
W
£L

~I++-I-+-I 70

..L.LJ.L.L.L.u.,t 100

.-
CURVE SAMPLE

LIQUID PLASTICITY ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX C lASSIFICA TlON

BorinQ #B-39 (i1 0-7' (BL-I) 35-62_



PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

PROJ ECT__W_a~s_t_e_I_s~o_l_a_t_~_'o_n_P_~_'l_o---=-t_P_l_a=--n::..::....::t LOCATION Ca r] s bad) New Hex j co

.lULl .~O. -lJ

l00.0m.m. JO.O m.m. 1.0m.m. O.J m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

8 0

~ Q)~
-0 0 0 0 0 II')

~ ~ # ~
..... C") ..... II') C'l

N - - 'S- .. .... .. .. .. .. .. .. ~

20

10

a

0.01 m.m.

PARTICLE SIZE M.M.
II')
o
~

0.001 m.m.

o
~

---.......""'0

+H-H+l-+-I J0

-/-U,I Uj....H 30~_
:r:
Q

w
+H-I-H-++-l-~ 40~

>
III

n::
w

.m+-\-Uj~j~ 50~
4:
Q
u
f--

-H+~H-I~ 60z
w
U
0:
W
a..

H-\-jf,I·+I-+4-4 70

+H-I-H-+-H-I 80

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UN I FlED 501 L LAB NO.
LIMIT INDEX CLASSIFICATION

Boring :/IB-40 @ 0-4' 35-63

'CBL-i)



PROJECT
Waste Isolation Pilot Project

PARTICLE SIZE DISTRIBUTION CURVE
LOCATION

ASTM D422
Carlsbad, New Mexico

0.001 m.m.

20

I JO
I-
T
("
._-
LU

t 40~
>-

j cD

eL-

l LU

50~j «
0
u
1--

60z
w
u
[l:

LL/
(l.

70

j

{! Uo
I-
i-
I
I 90

0.01 m.m.

PARTICLE SIZE M.M.
It')
o
~

-1 It-dli'j:i):;!H

1
ANALYSIS

o

30

20

10

lOO.Om.m. 10.0m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 0() 0 0 0 0 0 10

: ~ # ~
"'If lXl~ CO) "'If It') N

N ~ ~ ~ ... ., ... ... ... ... ... 'It 'It q

----_.

CURVE SAMPLE
LIQUID PLASTK:ITY ACTIVITY

UNIFIED SOIL
LIMIT INDEX C LASSI FICA TlON

TP-l ttl @ 3.2 1 -3.7' I

--------- -

-_._--

L"tJ NO.

]'35-Sl Plix.

ASTM D854
Specific Gravity: 2.637



PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

PROJ ECT W_a_s_t_e_I_s_o_l_a_t_i_o_n_P_i_l_o_t_P_r_o---,J~' e_c_t LOCATIO~ Ca r 1s bad, New Mexico

l00.0m.m. 10.0m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
a a

~
0 '0 a a a a a III

: ~ ~ ~ ""
CD _ - C') "" It) - N

N - - ;1- .. .... .. .. .. .. .. .. q

30

20

10

o

.-.

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LA13 HO.

LIMIT INDEX CLASSIFICATION
.--

TP-2 III @ 3.0'-3.5' 1135-10 Phx

--

0.01 m.m.

PARTICLE SIZE M.M.
III
aa

ASTM D854
Specific Gravity:

0.001 m.m.

+++-If.t+1-+-I30l

I
Cl

w
fH+m..H-4~ 40~

>
lD

cr
w

"++I-<f++-H-t 50~
«
o
u
I-

~1-++-1-+-I60Z
w
u
cr
w
n.

·W.j·.·U++-II-H 70

80

90

2.639



PROJECT Waste Isolation Pilot Plant

JVD NO. ~, J-l~,J~

PARTICLE SIZE DISTRIBUTION CURVE ASTI1 D422

LOCATION Carlsbad 0 Ne\11 Mexico

lOO.Om.m. 10.Om.m. loOm.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 a

~
0 '0 a a 0 0 a It)

: ~ # ~
~ CD ~ M ~ It) - N

C'I - - ~ .. .... .. .. .. .. .. .. q

LL

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
It)
aq

0.001 m.m.

aq
.,.,.,...........T'T'T"""'"' 0

+4j~+~ .1+1_1 301
I..,
w

40~
:>
a:l

Q:
W

50~
«
a
u
I-

+I+l+l-l-H+++l-I 60z
w
u
n:
w
D.-

I.J.W~++-I--W 70

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.LIMIT INDEX C LASSI FICA nON

TP-2 #2 La 5.5'-6.0' 35-69



PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE A~)Tt1 D{t22

LOCAliON Ca r 1 s ba:....:d=-.1-1-,N,-,-e.::::.".:.:J~M,-,=e:..:.x~i,,--,c:::..:o:o.-- _

l00.0m.m. 1O.0m.m. 1.0 m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 -0 0 0 0 0 0 LI'l

~
: ;1. ~ ~ ~

.., co - - M .., LI'l - C'I
~- - .. .... .. .. .. .. .. ..

r
ell

u..
I-

~40
u
0::
W
(L

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.

0.001 m.m.

301
r
o
uJ

4+l-14+H-Ie.f 403:
r
aJ

~

+H-l,+t+H-i-H. W

~>J+j-++-u-'I...f 50~
«
o
u
I-

+t44+H-l-H-++t-I 60z
W
U
0::
uJ
(L

++++l~f-++I-H70

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.LIMIT INDEX CLASSIFICA TlON

TP-2 if3 LJ ·11. 0 I -11. 5 I 35-70

ASTH D85{t
Sp. Gr. = 2.793

_I~

-V?j: ~~~~L~~~:~~~~~~~~A~O~~N~~~~~H
PHOENIX. TUCS.ON • ALBUQUERQUE-,-



PARTICLE SIZE DISTRIBUTION CURVE

PROJ ECl__w_a_s_t_e_I_s_o_l_a_t_i_o_u_P_i_l_o_t_P_r_o---=J=-'e_c_t LOCAllOH

ASTM D422
Carlsbad, New Mexico

90

100

0.001 m.m.

I

+H+It++H+t-H 20

'1.' -, 30~
L?

W

40~
>
<!l

~

w
+l-H+t+H+++H 50~

«
o
u
f-

+I+lf+++H+1+H 60z
w
u
~

w
CL

70

0.01 m.m.
!

PARTICLE SIZE M.M.
III
a

C! a

oo
N..

---J--._ ...---...-----~-- CLAY
____,.' __H_Y D R 0 ~~~_~_=L~Y'___S"_I'_"S'__ __'

0.1 m.m.

oo..
I.Om.m.

U.S. STD. SIEVE SIZES

-0 0 0 0

;: ~: ~

10.0 m.m.

SQUARE OPENINGS

t
l30

f Jr120

10

0

lOO.Om.m.

~50
z
u...

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSIFICATION '-,-
TP-3 111 @ 3.2'-3.7' 1135-11 Phx

ASTM D854
Spec. Gravity: 2.650



NO T~78-" "L

PRO JECT__--'-W.:..::a.:..::s:..ct:..c-e'----I=-=.s-"-o-"-l--'-a....::t_i_o-'-u--=P_i_l_o_t'----P_r_o""'j_e_c-'-t _

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422
_________ LOCATION. Carlsbad, New Mexico

uO

+H1+Hffi~--l·--~ 90

0.001 m.m.

.mJ+U-J-hW-'-1 30
f~

I
o
w

403:
r
eo
cr
w

50~
«
o
u
t-

+Hj>++-l++-~-If."60z
uJ
u
cr
LU
Q.

+lH~+l++->-j··l·~ 70

a ~~L4100

I--------~~~-------:c;-:::---=-:~_:_:_:_-=-:---;--~---;-____:--=-:-_=__-~~---------- - .. .. .2'.!::.T=-=-----:~_=_==--_:_~---,--:-:-::_:_::_---'::=-'----
_____ ___Ii. Y D ROM E 1 E R

lOO.Om.m. 10.0 m.m. 1.0 m.m. 0.1 m.m. 0.01 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES PARTICLE SIZE M.M.
0 0 I()

~
0 0() 0 0 a 0 0

~ # ~
..,

co~ - M
.., It) - C'l

I() 0

N - - ~ .. .. ~ .. .. .. ... ~ .... q q q

30

20

10

~50
z

t-

~40
u
lr
W
Q.

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX CLASSIFICATION .-

TP-4 til @ 3.0'-3.5' 1135-12 Phx

--

ASTM D854
Specific Gravity: 2.634



LOCATION

PARTICLE SIZE DISTRIBUTION CURVE ASTH D422
Carlsbad, New Mexico

PRO J ECT W_a_s_t_e__I_s_o_l_a_t_i_o_u-P_i_l_o_t-P-r_o:;:.j_e_c_t _

l00.0m.m. 10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

a g 0
~ 0 -0 a a a 01')

~
~ ~ 'J. ~ ~ ~

'Of to _ M 'Of 01') N q- - ... .... ... ... ... .. .. ..

30

20

10

o

0.01 m.m.

PARTICLE SIZE M.M.
01')

a
q

0.001 m.m.

fH++++H-H--H 20

IHH+t+H+H-IH-I 30f-

I
Cl

w
+t+H+++-1--H 40~

>
C!l

0::
UJ

~~I+++H+++-H50~
«
o
u
f--

+H++iH-l-i 60Z
w
U
0::
W
0-

-H+f+1-1-H-I 70

~i+H+H++H80

ttH-H-t+H 90

CO"'~Ul.ll"'<..o ~OIL AND tOUN[l"'IUN lN~IN(L",.

PHOL'.II_ • ALtlUQu(RUUl: • [L " ...... 0

SERGENT, HAUSKINS & BECKWITH

CURVE SAMPLE
LIQUID PLASTICITY ACTIVITY

UNIFIED SOIL LAB NO.
LIMIT INDEX CLASSIFICATION

-_."

TP-4 (12 @ 7.5'-8.0' 1135-13 P

__L-_.___

hx

ASTH D854
Specific Gravity: 2.653



PROJECT Waste Isolation Pilot Plant

PARTICLE SIZE DISTRIBUTION CURVE ASTl1 D422
LOCATION Carlsbad, New Nexico

lOO.Om.ro. 10.0m.m. 1.0m.m. 0.1 m.m.

I SQUARE OPENINGS U.S. STD. SIEVE SIZES
0 0

~
0 -0 0 0 0 0 0 III

~
~

~ ~ # ~
~ 00_ ~ M ~ III ~ N

~
~ ~ .. .... .. .. .. .. .. ..

~50
z
Ii..

I-

~40
u
0::
w
a..

30

20

10

o

0.01 m.m.

PARTICLE SIZE MoM.
III
o
~

0.001 mom.

o
~

............................&0

.aw.w.+.~1-kI 301
I
t'

w
-++1-+4-1-+-<""", 40~

>
a:l

0::
w

-++1-+4-1-+-<""", 50~
..:(

o
U

I-
~~H-i--l60z

w
u
0::
w
a..

cH+I+t+I-H-++-I 70

..__.-
CURVE SAMPLE

LIQUID PLASTICITY
ACTIVITY

UNIFIED SOIL LAB NO.
LIMIT INDEX CLASSIFICATION

--

TP-4 113 ~ 13.5'-14.0' ])-71
_.

-_..- ..• _..._--_. -

ASTH DU54
Sp. Gr. = 2 0 721

I

- ~~ ~~~~L~~~~~~~~~~~N~.~o~~~~~~~H
P~10ENIX • TUCSON. ALBUQUERQUE-,-



.JUD 1'010. ~I 3-1L~

PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

PROJ ECT~_W'..'.:a~s.=.te~.:.I~s~o.:.l.!:!.a=-t~i~o.!o.!n----=-P~i~l~o~t----=-P~l~a!..!o!n~t~- ~ LOCATION ----'C~'a~r"_'l~s~·b~a~d:o!....1...'-,Nll:esw~M!:!.Se~x~i~c.!Lo _

0.001 m.m.

+f+-H++-H 80

+WH+~10

..j..H~~301

J:
Cl
w

+t+1+t-t-H-I 40~
>
aJ

cr
w

~~++-++-l-I 50~
4:
o
U
I

fffilH-H+f-1-+I 60z
w
u
cr
w
a..

+H+H+f++1-170

PARTICLE SIZE M,M.
U')
o
C!

0.01 m.m.1.0m.m. 0.1 m.m.

U.S. STD. SIEVE SIZES
0

0 0
'0 a a 0 a Il')

CO') 'ot U') C'l... ... ... ... ... ... C!
oCD _

......

10.0m.m.

SQUARE OPENINGS

o 100

10 90

l00.0m.m.

--

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL LAB NO.

LIMIT INDEX C LASSI FICA TlON

TP-4 114 @ 29.5'-30.0'
--------

J5-72
-------_.__._-

---_._- - -------

ASTM D854
Specific Gravity: 2,640

l

- ~~-S-L~-~-'~-LE-T~-Nu-T-:~-IL-A-~-~-~-~~-N-~-'~-IO-~-~-~-G~-N~-E-~~-H-
PHOENIX. TUCSON ..... LBUQUERQUE-t-



PARTICLE SIZE DISTRIBUTION CURVE ASTM D422

PROJ ECl W_a_s_t_-e_I_s_o_l_a_t_i_o_n_P_i_l_o_t_P_r_o_j_e_c_t LOCAliON C_a_r_l_s_b_a_d_,_N_e_w_M_e_x_i_c_o _

0.001 m.m.

.u.u..u.u..u...L,1 I00

IDIIHIH-I+-.I~30t
I
l)

UJ

1.Ul-1U++--~40~
>
al

u:
UJ

-I-l-I.j..j...jl-l-l-.I 50 ~
-0:
a
u
t-

+l-I-:~H-\-I 60z
UJ
U
u:
UJ
0-

+I+II-I+I-H-I 70

~+H-~++HIO

o
C!

...........................-1.0

0.01 m.m.

PARTICLE SIZE M.M.
III
o
~

ANALYSISMECHANICAL

10.0 m.m. 1.0m.m. 0.1 m.m.

SQUARE OPENINGS U.S. STD. SIEVE SIZES

8 0

~
0 -0 0 0 0 0 III

: ~ ~ ~
..,

co~ l") .., It) C'l

- - ~ .. "'ito .. .. .. .. .. .. ~

lOO.Om.m.

20

10

o

30

u..

>
al

~50
z

t-
~40
u
Q::
UJ
0-

ASTH D854
Specific Gravity: 2.621LAO NO.

35-14 l'hx

Visual.-

CURVE SAMPLE
LIQUID PLASTICITY

ACTIVITY
UNIFIED SOIL

LIMIT INDEX CLASSIFICATION

TP-5 III @ 3.5'-4.0' 11
--



Section 3b

Laboratory Permeability Tests

l

~
I SERGENT, HAUSKINS & BECKWITH

- S B ,------------
, CONSULTING SOIL AND F'OUNQATION ENGINEERS

~HOENIX. • TUCSON. "L8UQU£RQUE-t-



[8J1 SERGENT, HAUSKINS & BECKW'ITH CONSULTING SOIL ANO 'OUNOATION ENGINEERS
_1 S I ','_H_EP_IA_L_S_TE_S_TI_NG_E_N_GI_NE_E_RS _

I 8 I
ENGINEERING ANALYSIS PHYSICAL TEST;"G QUALITY CONTROL "EeO EXPLORATION

I

REPORT ON LABORATORY TESTS
DATE _

Subsurface Exploration & Laboratory
PRO JECT T_e_s_t_l._·n....;g'"'----W_a_s_t_e_I_s_o_l_a_t_i_o_n_P_i_l_o_t_P_l_a_n_t JOB N0 ._-=E--'7-=8_-....;1:..;.1:..:3:..;;5~_

LOCATION Near Carlsbad, New Nexico LAB No._-=-8_--=1-=1=-=3..::5_--=1~_

LABORATORY PEill1EABILITY TEST
UNDISTURBED SM1PLE

(Pressurized Permeameter)

ASTM D2434

Samp 1 e B_o_r_i_n_g:=:.-_B_-_4_T_u_b_e_P--=l_0-=--'_3_'_-_5_'_(-=--4_'"",.=lz_"_t_o_4_'4_"..:..)_T=-u=b-==e'-=---=Mc:.o=--=l-=d'- _

Remolded to ______~!o of Naximum Density peF at------
"I_____/ 0

Diameter 7.303 cm Length 9.055 cm Area 41.888 2cm Vol. 379.3 cc

Dry Density

W 607 . 7
s

Void Ratio

Sf = 89.5/0

Q
(cc)

41

42

44.5

42.5

42.0

42.5

41.5

0.6540

1

4

5

6

1

4

5

Trials

229.32 ccV
s

Flow

Flow

Flow

Flow

Flow

Flow

,Flow

Remarks

Trials below

2.650

K
(ft/yr)

5069

4801

4642

4365

4005

3704

3298

100.0

K
(em/sec)

-34.91xl0
-34.64xl0
-34.48xl0
-34.22xl0
-33.87xl0
-33.58xl0
-33.18xl0

22.1 '7c G_____ 0 s

Time
(min. )

0.27

Q.29

0.32

0.325

0.35

0.38

0.42

__4_._0__% wfw

°
grms.

Head
(inches)

44.0

44.0

44.0

44.0

44.0

44.0

44.0

16.2/0

o
o
o
o
o
o
o

S =
°Pressure

(PSI)

Constant
Head

II

II

II

II

II

II

"

70.8

70.8

70.8

70.8

70.8

70.8

70.8

70.8

830

810

775

765

760

755

910

1065

5

5

5

5

5

6

7

-33.32xl0
-33.24xl0
-33.10xl0
-33.06xl0
-33.04xl0
-33.03xl0
-33.04xl0
-33.06xl0

3440

3357

3212

3171

3150

3132

3143

3156

Flow

Flow

Flow

Flow

Flow

Flow

Flo~.,r

Flow

1

1

1

1

1

1

2

1

PHOENIX

(602J 272·6848

EL PASO

(915) 772·3088

AL8UQUERQUE

(505) 344·9940



DATE _

[8J1 SERGENT, HAUSKINS & BECK\Aj'ITH CC'5UL',"G SCI'" A'D oJu,aATION E'G"'EER5's : --:.. v·, "_'7_E_RI_'L_5_'_ES_T_"_:;_E'_._','_EE_'_5 _

-,. B I
, I

ENGINEERING ANALYSIS ?a..YSiCAL TESTI'o,IG CUAI....!TY (CNT~OL F'lE:LO EXPLORATION1-

REPORT ON LABORATORY TESTS

Subsurface Exploration & Laboratory
p ROJ ECT T_e_s_t_i_n..=g::....-W_a_s_t_e_I_S-,-o_l_a_t_i_o_n_P_i_l_o_t_P_l_a_n_t JO BNO ._=E-'-7..=.8_-~1:...::1:...::3:...::5~_

LOCATION Near Carlsbad, Ne\v Mexico LAB No._.::..8_-.=1.=1.::.3.::.5_-..::3__

LABORATORY PERMEABILITY TEST
UNDISTURBED SAMPLE

(Pressurized Permeameter)

ASTM D2434

Sample Boring B-12 Tube P2 @ 3'-5' (3'8" to 4' ) Tube Mold

Remolded to % of Maximum Density PCF at "/,0

Diameter 7.303 Length 10.079 Area 41. 888 2 Vol.422. 19 cccm cm cm

W 698.3 grms. w 7.0 % wf 19.4 % G 2.654 V 263.112 ccs 0 s s
Void Ratio 0.6046 Dry Density 103.2 PCF Trials below
S = 30.7/0 Sf = 85.1/0

0

Pressure Head Q Time :c K
(PSI) (inches) (cc) (miD. ) (em/sec) (ft/yr) Remarks Trials

0 44.0 42 1.18 -31. 26x10 1307 Flow 3

0 44.0 41.5 1. 33 -3
1159 31.12x10 Flow

0 44.0 41.5 1.45 -3
1063 41. 03x10 Flow

0 44.0 41.5 1. 56 -4
988 Flow 49.55x10

0 44.0 42.0 1.71 -4
9128.82x10 Flow 6

Constant -4
Head 70.8 310 8 8.64x10 895 Flow 1

" 70.8 370 10 -4
8.25x10 854 Flow 2

" 70.8 340 10 -47.58x10 785 Flow 1

" 70.8 335 10 -4
7737.47x10 Flow 1

" 70.8 320 10 -4
739 Flow 37.14x10

PHOENIX

(602) 272·6848

EL PASO

(91:1) 772-30a6

ALBUQUERQUE

(:105) 344.9940



I_'l8J__S_E_R_G_E_N_T_,_H_A_U_S_K_I_N_S_&_B_E_C_K_W_I_T_H ~O_:T_5EU_~L,_:IL_NSG_T5_2s_'~_':_~O_EN_F~_~N"_EOE_ART_~O_H_E_NG_'H_E_ER_S _

1 B I
ENGINEERING ANALYSIS P"YSICAL rES'''" DUALITY COHTROL FIELD EXPLORATION

I

REPORT ON LABORATORY TESTS
DATE _

Subsurface Exploration & Laboratory
PRO J ECT__---=.T-=e-=s-=t-=i:..::.:n::..s.;;g'------H~a~s~t=--e=---I=-s=--o.::....=-la=..:..t.:::i..:..o.:.;n'---'-P-=i;,.::l;,.::o.....:t:........:;P.....:l:..:a.:.:n.:...t=--- JOB NO. E78 - 113 5

LOCATION Near Carlsbad, New Mexico LAB NO. 8-1135-4

LABORATORY PERMEABILITY TEST
UNDISTURBED SAMPLE

(Pressurized Permeameter)

ASTM D2434

(3'11.4" to 6'3")Tube = MoldSample_____--"-'- ---o----=- ----'-- -'--'=-==_---=.~=

Remolded to

Diameter 7.303

H 703.3s grms. w
o _1_2_._4__% wf 16.4 % G )"2.650----- s V 265.396 ccs

Void Ratio

72.2% Sf = 95.5%

Head Q
(inches) (cc)

44.0 41

44.0 42

44.0 42

Time K K
(min. ) (cm/ sec) (ft/yr) Remarks Trials

41. 88 -s
33 13.22x10 Flow

450.84 -5
22.86x10 30 Flow

84.0 -5
17 Flow 11.64x10

97 -4
128 11.24x10 Flow

128 -4
1.49x10 154 Flow 3

100 -4
142 Flow 41.37x10

68 -4
Flow 11. 32x10 137

So =
Pressure

(PSI)

o
o
o

Constant
Head

"

"
"

70.8

70.8

70.8

70.8

0.4552

590

935

670

440

Dry Density 113.6

)"Assumed

PCF Trials below

Note: Tube cut at 3'10" to 4'3" to equal mold

PHOENIX

(502) 272·5848

El. PASO

(915) 772.3088

AL8UQUERQUE

(505) 344.9940



DATE _

_1_

[BJ SERGENT HAUSKINS & BECK'A·ITH CO'5ULT"G SOIL ANO FOUNDATION ENGINEERS

_': S B : -------.:...' n_·__"'_AT_ERI_Al5_T_EST_IN_GE_NGi_NE_ERS -

ENGINEERING ANALYSIS P"YSICAL TESTING QUALITY CONTROL. FIELD EXPLORATION

I

REPORT ON LABORATORY TESTS

Subsurface Exploration & Laboratory
PROJ EC T T_e_s_t_l_'n--.:g~W_a_s_t_e_I_s_o_l_a_t_i_o_n_P_i_l_o_t_P_l_a_n_t JOB NO .__E_7_8_-_1_1_3_5_

LOCATION Near Carlsbad, New Mexico LAB 1'10. __8_-_1_1_3_5_-_5_

LABORATORY PERMEABILITY TEST
UNDISTURBED SA}WLE

(Pressurized Permeameter)

ASTM D2434

Samp 1 e B=-o=-r=-=i..:..:n~gI........::B:....-.....:l=-6=---_..=.T-=u-=b-=e:....-=P~1'---...:@==----::..3_'---=t....:.o---=5:....'_----:c.C3=--'..=.1-=1~-t'-"___=t:....:o=---4..:...._' ::..3_ilL)--,T=--u=.b::::....=e_=--=..M:..:o:....=...:ld

Remolded to

7.303Diameter

% of Maximum Density peF at %------

cm Length 9.525 cm Area 41.888 cr;/ Vol.398.99cc
-----

Ws
678.1 grms. wo __8_._0__% 'tv f 19.7 10 G 'k 2.650

s
V 255.887 cc

s

Void Ratio
S = 37.9%o

0.5592 Dry Density 106.1
?'~Assumed

Pressure
(PSI)

o
o
o
o

Constant
Head

"

"

"
"
"

Head
(inches)

44.0

44.0

44.0

44.0

70.8

70.8

70.8

70.8

70.8

70.8

S =
f

93.4%

Q
(cc)

42.0

42.0

43.0

43.0

210

340

45

500

620

370

Time
(min. )

3.33

3.56

3.72

3.96

10

16

10

97

131

68

K
(em/ sec)

4.28x10-4

4.00x10-4

3.92x10-4

3.68x10-4

-44.43x10
-44.48x10
-59.49x10
-41.09x10
-59.98x10
-41.15xlO

PCF

K
(ft/yr)

443

414

406

381

458

463

98

112

103

119

Trials

Remarks

Flow

Flow

Flow

Flow

Flow

Flow

Flow

Flow

Flow

Flow

below

Trials

2

3

3

2

6

3

3

6

1

3

Note: Tube cut at 3'10" to 4'3" to equal mold

PHOENIX

(602) 272·6848

EL PASO

(915) 772·3066

ALBUQUERQUE

(505) 344·9940



DATE _

I

[BJ SERGENT HAUSKINS & BEC' K'A'ITH CONS'JLflNG SOIL AND FOG1'lQA.fION E"1GINEERS

_I. S ! , n' MA_TE_~IA_LS_TES_f'_NG_E'G_'''E_E~_S _

! B I
I I ENGINEERING ANALYSIS PHYSICAL TEST"" OUALITY CONfROL ,'ELO EXPLORATION

I

REPORT ON LASaRATORY TESTS

Subsurface Exploration & Laboratory
P ROJ ECT T_e_s_t_l_'n_g:::....-_I'l_a_s_t_e_I_s_o_l_a_t_i_o_n_P_i_l_o_t_P_l_a_n_t JOB NO ._---=E:....:7_8:....:-_l~1~3~5_

LOCATION Near Carlsbad, New Mexico LAB No._--=-8_-..::l..::l:..::3:..::5_--=6:....--

LABORATORY PERMEABILITY TEST
UNDISTURBED SAMPLE

(Pressurized Permeameter)

ASTM D2434

Sample Boring B-22 Tube PI @ 3' to 5' (3'5.3" to 3'9")Tube = Mold

Remolded to % of Maximum Density PCF at %

Diameter 7.303 Length 9.167 41. 888 2cm cm Area cm Vol.383. 99 cc

I'l 645.8 grms. w 6.1 % wf
20.7 % G 2.671 V 241. 78 ccs 0 s s

Void Ratio 0.5881 Dry Density 105.0 peF Trials below

S 27 . 7/0 Sf 94.0%
0

Pressure Head Q Time K K
(PSI) (inches) (cc) (min. ) (cm/ sec) (ft/yr) Remarks Trials

0 43.0 42.0 1.18 -3
41.19x10 1231 Flow

0 43.0 41.5 2.53 5.48x10-4 567 Flow 4

0 43.0 42.0 2.65 -4
548 35.30x10 Flow

0 43.0 41.5 2.67 -4 537 45.19x10 Flow

Constant
-4Head 70.8 5 240 9.74x10 1008 Flow 4

" 70.8 4830 91 -3
11141. 08x10 Flow 1

" 70.8 3330 49 -3
14271.38x10 Flow 1

PHOENIX

160:/,) :/'7:/'·6848

El. PASO

1915) 77:/'·3088

ALBUQUERQUE

(505) 344.9940



~
I SERGENT, HAUSKINS & BECK'A!ITH CO"SULT'"G SOIL ,"0 ,ou"OATIO" o"GI"EERS

I S I V"i '-AATERIALS TESTI,"G E~Gil.1EERS
-, B 1-------------------------

ENGINEERING ANALYSIS PHYSICAL TEST"" QUALITY CQ"TRQL FlELO EXPLORATION

I

REPORT ON LASaRATORY TESTS
DATE _

Subsurface Exploration & Laboratory
PROJ ECT T_e_s_t_i_n--l.g,--W_a_s_t_e_I...;:..::.,.so_1_a_t_i_o_n_P....;;i;....1....;;o....;;t'--P_1_a....;;n_t JOB NO. E78 -113 5

LOCATION Near Carlsbad, New Mexico LAB NO. 8-1135-7

LABORATORY PEID·ffiABILITY TEST
UNDISTURBED SAMPLE

(Pressurized Permeameter)

ASTM D2434

Samp 1 e B_o_r_i_n...::g::.-B_-_2_3__T_u_b_e_P_2=---@-=---_3_'_t_o_5_'_----:.(_3_'_6_._5_'_'_t_o__3_'_1_0_'..,;,.')----=T:....:u::..:b:::...;e=------=..:Ho 1d

Remolded to ______% of Maximum Density PCF at------
at

_____/0

Diameter _7_._3_0_3__cm Length _8_,_8_9_0_cm Area 41.888 cm2 Vo1.372.39 cc

Void Ratio
S = 20.4%o Sf 90.7%

220.17 ccV
s

98.1 PCF Trials below------

23.6 % G 2.658
----- sw

f

Dry Density

5.3 %-----wo
0.6913

grms.585.2Ws

Pressure
(PSI)

o
o
o
o
o
o
o

Head
(inches)

43.0

43.0

43.0

43.0

43.0

43.0

43.0

Q
(cc)

43.0

42.5

42.0

42.0

42.0

42.0

42.0

Time
(min. )

0.48

0.50

0.54

0.71

0.80

1.40

1. 40

K

(em/sec)

-32.90xl0
-32.72xl0
-32.52xl0
-31.92xl0
-31. 70xl0
-49.72xl0
-49.72xl0

K
(f t / yr)

3004

2817

2608

1984

1760

1006

1006

Remarks

Flow

Flow

Flow

Flow

Flow

Flow

Flow

Trials

1

4

3

2

3

5

2

Constant
Head

"
"
"
"

70.8

70.8

70.8

70.8

70.8

5

5

42

36

37

365

460

5160

5290

6220

-31.44xl0
-31.81xl0
-32.42xl0
-32.89xl0
-33.30xl0

1487

1873

2502

2992

3423

Flow

Flow

Flow

Flow

Flow

2

6

1

1

1

PHOENIX

(1502.) 2.72.·15848

EL. PASO

,91!5) 772.·3088

ALBUQUERQUE

(!50!5) 344·9940



[8J1 SERGENT, HAUSKII"S & BECK"';ITH CONSULT,,<; SOle 'NO :C'j,JH10N EN<;INEEPS
I S i • ~ VV M_.-_'E_ql_'L_S_T_ES_T_'>._,~ _EN_G_iN_EC_P_S _

-. B_!
ENGINEER.ING ANALYSIS P~YSICAl TESTI~:~ ,:jUALITY CONT~Ol FlE:l:l E:XPlORATiON

I

REPORT ON LABORATORY TESTS
DATE _

Subsurface Exploration & Laboratory
PROJECT T_e_s_t_i_n~g~W_a_s~t~e_I~s_o_l_a_t_l_'o_n__P_i_l_o~t_P_l_a_n_t JOBNO. E78-ll35

LOCATION Near Carlsbad, New Mexico LAB NO. 8-1135-8

LABORATORY PERMEABILITY TEST
UNDISTURBED SM1PLE

(Pressurized Permeameter)

ASTM D2434

Boring B-33 Tube P 7 @ 10'1" to 10'7" (cut at 10'2" to 10'7")'Sample--------------------,-------------------

cm Length 9.517 cm Area 41.888 crn2 Vol.398.65 cc

% of Maximum Density------Remolded to

Diameter 7.303

PCF a~------ %-----

Void Ratio

231.43 ccV
s

96.0 PCF Trials below------

21. 2 % G ~'( 2.65
----- s

__3_,_8__% \V' f

Dry Density

w
o

0.7225

_6_l_3_._3_grms .ws

?~Assumed Test Section:
K

(em/sec)

-45.90x10
-45.06x10
-45.27x10

P-C2ssure
(PSI)

o
o
o

Head
(inches) .

43.0

43.0

43.0

Q
(cc)

43.0

43.0

43.0

Time
(min. )

2.47

2.95

2.83

10'3.3" to
K

(ft/yr)

610

523

545

10'7"

Remarks

Flow

Flow

Flow

Trials

7

3

3

Constant
Head

"
"

"
"
"
"
"

70.8

70.8

70.8

70.8

70.8

70.8

70.8

70.8

5

5

5

5

35

40

34

23

165

165

170

175

1000

1100

950

690

-46.74x10
-46.95x10
-47.16x10
-47.37x10
-46.02x10
-45.79x10
-45.89x10
-46.32x10

698

719

741

763

623

600

609

654

Flow

Flow

Flow

Flow

Flow

Flow

Flow

Flow

3

2

1

3

1

1

1

1

Note: Tube = Mold

PHOENIX

(602) 272·6848

EL. PASO

(915) 772·3088

ALBUQUERQUE

(505) 344.9940



Section 3c

Moisture-Density Relationship

SERGENT, HAUSKINS & BECKWITH
CONSULTING SOIL A.ND FOUNDATION INQINEEIU

f"'HOENIX • TUCSON • .ALBUQUERQUE



PROJECT Waste Isolation Pilot Plant

SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

JOB NO. E78-ll35

CLIENT _..=:B~e~c:.=.;h~t~e~l:........:I:=n=.::c::...;.:........ LAB NO. 35 - 23

...........
:n::::,:.ii; ~:::

""'1:;' ..... . .
t· .......• • ~
t1't. "'"Il ..

2

·t:::.
I···,.
I.:
I

... ! ..... 'j'.,- ..

4

\:.:
:;1;
..I·

6

::::i:::: ....

8 10

.~..~
t···

... ~ .... ....... .
::;: : ;-:t ::-::
.., ---~ ....,...... •. \ --+.
:::: : ::: :r:;

•••• -t1'''
'"'' r t .. rt

MOISTURE CONTENT - % DRY WEIGHT

OPT' ...w MAXIMUM DRV TEST""OISTUAf: TEST LAe
OJRVE SOURCE CC»/TENT DENSlTV DESIGN ATlOH METHOD NO.

~ DRY wr. LEIS.leu. FT.

Boring #B-13 @ 0-7' 5.3 110.0 D1557 C 35-23

MOISTURE·DENSITY RElATIONSHIP TEST METHOD DATA
AASHTO T 99-74 and ASTM D 698-70 (Standard Proctor)

METHOD MATERIAL
MOLD NO.OF BLOWSF'ER HA"''''ER HEIGHT OF COMPAC"!"IVE EFFORT

OI""'E1l:A HEIGHT LAVERS LAVER WEIGHT FALL FT. LaS/CU. FT.

" ... ." .... SI" 3 25 '.5 LBS. 12" 12.315

IS ... S" ".'8 .. 3 5S 5.5 LBS. 1 Z" 1 2.317

C ·3/ ... ." 4.51" 3 ZS 5.5 LBS. 12" , Z.31S

0 -3/ " S" 4. S8" 3 5S 5.' LBS. 'Z" 12.317

AASHTO T 180·74 and ASTM D 1557·70 (Modified Proctor)

METHOD "'ATERIAL
"'OLD NO.OF aLOWSF'ER HA"'MER HEIGHT OF COMPACTIVE EFFORT

OI""'ETEA H[IGHT LAVERS LAVER WEIGHT FALL FT. LaS/CU. FT.

" -.. ... ....58 .. S ZS 10.0 LBS. I a'" S&,ZSO

IS -.. S" ..5'" 5 50 10.0 L.B5. 11" 55.UlI

C "31 .. ... 4.58 " 5 ZS IO.OLBS. t 81" 50.2S0

0 ·3/4 S" .6.58' . 5 50 , 0." Las. 18" 55.illI



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJ ECT _W.:..:.=a.=.s.=t.=e--=I.=s..::.o.=l.=a:...=t.=i..::.o..::n~P..::i..::l:...=o....;;t~P:...=l:...=a~n;..:t J0B NO. E78 -113 5

CLIENT Bechtel Inc. LAB NO. 35-21

::L.,...

. .

:::: :;:!

1210

... ! .', .. \ ! ................

.... .... ' .... I'.,

1-:

8

I :.
. i::

.:1 .. :. I'···· ·:jl::..T.:'):::.:. . '1 ... ':::1::':
t.
I

'1·
\ .

6

'1:::'
,1:::'

:I::: :
.. , .•....

4

ii -+-h' ..;..;..;4- ,::..:- _..... ....: •....-f---:-:.- '~l"H""'" " ..... .,...

~ ::::::r..::: ::::!I':::I~ '. \ :,i . I' r :'.::".:.>.:: :·:::.·.:!r:.~.:,·:. ~.·,.:.~f~.::w : ~:::. ~;:. ·:~~t:-::· ··l···· j ':. ";1' . - ·r~~

e I-.:~';':~~':+-;lT.;.:;:'.;.::~+-.:.:.;.::~:..;.:1;.;..::'":;.;..': +-.:.~.;.:::..;:::~;:;:.. I=::+-.:.:-;.;..::":':..;.1;.;..::":.F-.:..:..;.l.;.::......+-:-'.:'-";"'---:'-I--..;..i:.-:.. 1 ·.;....1---4_+-1 --+_',._.:+-L_~:4:.....: ;.....::+-j:.....~ :-id__::..;..;~~+;.....:~4~
IX .::t:: .~_.. . 'I'" I I ,'I:' . 1"1 '.
o 104 ~'.:.';;"~''..;,'~';,;.;..;.;.;.:...;.+:...;::..;,.,;i':".;.:~:1 :4'.;.:':"';'~4';";'';'' ~:.;.:...;::~.;.;.jl";"';-+:"';'-l:";"';: :,,;,t-I ·-·.;.':..;.1_'.-t-''';':';''::-+.1

1
.;.::-f.:..:....;..+1,;..::..:.:~:f.:..:.4';"';'+·';'"'..;.'+'..;.'..;.''-I'

.• :J::: :\.1::. Ti:l: ":;.: ~l:: :~:; ~jf

MOISTURE CONTENT - % DRY WEIGHT

OPT1J1,4UJr04 IoIAX!h4UIoI DRY TEST"OISTUII£ TEST LAB
aJFN! SOU~~E COOTENT DENSITY DESIGNATION METHOD NO.

"J'~ DRY WT. LBS/CU. FT.

Boring 1FB-20 @ 0-3' 10.0 110.0 D1557 C 35-21

(BL-l)

MOISTURE·DENSITY REL.ATIONSHIP TEST METHOD DATA

AASHTO T 99-74 and ASTM 0 698-70 (Standard Proctor)

WETHOD WATERIAL
MOLD NO.OF BLOWS PER HAMWER HEIGHT OF COMPACTIVE EFFORT

o'....rnll ><EIGHT LAYERS LAYER WEIGHT FALL FT. LBS/CU. FT.

... -... ." ..,. .. 3 25 5.' l.. as . 12 " 12. ]15

8 .". ." •. 58" 3 5' '.5 l.. as. 12 .. 12,]17

C -]/ '" ." 4.58" 3 25 5.5 L55. 12" , 2.375

0 ·3/'" ." •. 5a to ] 5' 5.5 lo 95. 12" '2.317

AASHTO T 180-74 and ASTM 0 1557-70 (Modified Proctor)

W!THOO MATERIAL
MOLO ND.OF BLOWS PER HAMMER HEIGHTOF COMPACTIVE EFFORT

OI.... ETfJI HEIGHT LAYERS LAYER WEIGHT FALL FT. LBS/CU. FT•

... .". ." .. ,." 5 25 10.0 LBS. 1'" 58,250

9 ... ." •. 5. " 5 5' 10.0 L9S. 1S" 55.gao

C .]/. ." 4.5." 5 25 10.0 1095. "" 5 •• no
0 .]/. ." .."" 5 ,. 10." '-BS. ,... 55. e.e



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJECT Waste Isolation Pilot Plant JOB '""0.--=E:...:.7.....:;8_-.,::1.,::1..;;.,35~__

eLi ENT _.:=B~e~c:;.:h~t~e:.::l:.........::I:.:n:..:c::..;.=--- LAB NO. --=3-=5~-...:1:..:9=--- _

..~.,. ~ .......
r· .. •

.• " -t... -

. .. ~ • ~ r"

:::: : ~-:: :r::

10

.... \ .... , ~ .. ~ . . .. ~ ...... ... - .
8

.. ,.,

6

, I.\ Ii
t t

t it

I I\

t

i

"'i l.!
". :1::· :. I:

.·i
4

t· ..
:::·1:::'

2

.110
l
Ll..

MOISTURE CONTENT - % DRY WEIGHT

! OPTIMUM M... XIMUM DRV TEST TEST,,"OI5TURf l. ... e
CURVE SOURCE CCl<TE~T DENS/TV DESIGN... TION METHOO NO.

" ORY WT. loBS/CU. FT.

Boring #B-22 @ 0-3' 6.2 110.3 D1557 C 35-19

(BL-l)

MOISTURE·DENSITY REL,ATIONSHIP TEST METHOD DATA

AASHTO T 99-74 and ASTM 0 E38-70 (Standard Proctor)

METHOD MATERI... 1.
MOI.D NO.OF BI.OWSPER H"'MMER HEIGHT OF COMP"'C"!"IVE EFFORT

OI"'I:TE~ IlEIGHT I. ... VERS I. ... VER WEIGHT F ... l.l. FT.I.BSlCU. FT.

... ..... ." •. 51" 3 25 '.' Las. 12 .. 12.:H5

e ..... -" ".58" 3 5_ '., Las. t 2" , 2. 31 7

C -!II .. ... ".,a .. 3 25 ,., LBS. 1Z .. 12.375

0 -3/. -" .. ,... 3 5_ '.' LBS. 12" '2.317

AASHTO T 180-74 and ASTM 0 1557-70 (Modified Proctor)

METHOD M'"TERI... I.
MOI.D NO.OF BI.OWSPER H"'MMER HEIGHTOF COMP"'CTIVE EFFORT

OI"'ET~ HEIGHT I. ... VERS l. ... vER WEIGHT F ... l.l. FT.I.BSlCU. FT.
... ..... ." •. 51" 5 25 10.0 Las. 18" 5_,210

II ..... _.. ..,," ~ 5_ 10.0 LB5. II" 51.Ue
c -3/. ... ..58' . 5 25 10.0 L8s. 18" 5e,210
0 "31 ..

_..
..51" 5 5_ 10.0 LaS, 18 .. "'.'Ie



SUMMARY OF .~OISTURE DENSITY RELATIONSHIP TESTS
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MOISTURE CONTENT - % DRr WEIGHT

oPTI"',"", Milo X1104 U'" DRY TEST

I
Tm~OISTUM. LIIoB

OJ AVE SOURCE (OOTENT DENSITY DESIGN 110 TION ,~ET\oolOD NO.
"!', OA'Y WT. LElSo'CU. 'T.

Boring ifB-28 @ 0-4' 10.5 110.6 D1557 i C 35-64
i

(BL-l)
I

I

I

MOISTUR E·DENSI TY RELATIONSHIP TEST METHOD DATA

AASHTO T 99-74 and ASTM 0 698·70 (Standard PrOCtor)

hlETHOD
t.40LO NO.OF BLOWS PER HIIo"'MER HEIGHT OF COMPIIoCTIVE EFFORThllloTERllIoL

OIAMET!~ , MEIGI<T LAYERS LAYER WEIGHT FALL FT. L8S/Cu. FT.

" ... ." .... ~8" J 25 5 5 I.- BS . ,z .. , Z.)7 5

B ' .. ." .... 58· . J 5 • 5 , I.- BS. IZ" 1 2,317

C ·,,1'" .'. .... 58 t. J 25 ~.5 I.- es. 12 .. , 2.3 7 ~

0 ·3' ... ." 4. ~8" J 5. 5.!l I.-BS. 1 z·· , Z. 317

AASHTO T 180·74 and ASTM 0 1557·70 (Modified Proctor)

METHOD
"'OL;) NO.OF BLOWS PER HA"''''ER HEIGHT OF CO"'PACTIVE EFFORThlATER1AL

DIAMETER ~EtGHT LA VERS LAVER WEIGHT FALL FT. LBS/CU. FT.

" ... ." ... 58" 5 25 10.0 1.-85. 18" 5e,250

B ... ." .... ,a" , 5. ,a.o 1.-85. '3" " ..~8e

C ·31 ... ." ....58. t 5 25 , 0.0 1.-85. IS" 515.250
0 <!II ... ." .... 55· . 5 5. 10." I.- as. 18- . !55.~8e

SERGENT, HAUSKINS & BECKWITH
[O,,"SUL " ... " ~O'L ..... 0 'OU"'OAT'O,," (""C·'N.'''S

"' ....l·~O SUll "'ECMAN'C"; 1 ...c.,Od!I'I' ... C. ::;EOLOC' .... AT[ .. ' ... LS E ..COI .... €EIIIII""G



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJECT Waste Isolation Pilot Plant JOB NO. £78-1135
CLIENT _..;;,.B..;;,.e..;;,.c.:..:h...::t....:.e...::l~I:..:.n:...:c:....:. LAB NO. 35 - 65
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MOISTURE CONTENT - "\, DRY WEIGHT

[ QPTIMUU ..... XIMU.. DRV TEST TEST"'OISTURf LAB
OJ""E SOURCE CONTE.T DENSlTV DESIGN ... TION "'ETHOD NO.

'¥~ DRY 'NT. LEIS. CU. FT,

Boring iffrB-29 @ 0-6' 13.2 108.6 D1557
'I

C 35-65
(BL-l) !

MOISTURE·DENSITY RELATIONSHI P TEST METHOD DATA

AASHTO T 99-74 and ASTM 0698·70 (Standard Proctorl

IoIET~OO
MOLD NO.OF BLOWS PER H"'IoIMER HEIGHT OF CO"P"'CTIVE EFFORTlolA TERtAL

DI_ETER "EIGHT L"'VERS L"'VER WEIGHT F"'LL FT. LBS/CU. FT... ... ." ".58 .. 3 2' !5 !5 r.. BS 12" 1 2.]7!5

II '.. ... ",58 .. 3 ,. 5 !5 L 85, 12' , \ 2.31 7

C ·3/ .. ." 4.58' . J B 5.5 L 8 S. I Z" 1 2. 3'!5

0 .)' .. ... •. 58 .. J ,. 5.5 Las . , 2" , 2.317

AASHTO T 180·74 and ASTM 01557·70 (Modified Proctor I

METHOD M... TERI"'L
MOLD NO.OF BLOWS PER H"''''''ER HEIGHTOF CO",P ... CTIVE EFFORT

Ot_ETEIl "EIGHT '- ... VERS L"'VER WEIGH T F"'LL FT. loBS/CU. FT... ... ." ".58 .. , 2' 10,0 LEIS. 18" se. 2 50

8 ... ... .c. 58 ,. , ,. 10.0 Las . 18' . 55.08 e
C ·3/ .. ." .058 .. , B lQ.O Les. T8 .. !5 &.2 '0
0 <,/<11 ." .c. 511 " , ,. \ 0.1) L es. t!" ".986



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJECT Waste Isolation Pilot Plant

CLIENT Bechtel Inc.

JO BNO ._-=-E'-L7~8_-1 1.....3....5"--_

LAB NO. _ .....3.....5.:;;,-......66'-- _
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MOISTURE CONTENT - % DRY WEIGHT

OPTI"'t)tot Iol.. XIMUIol DRY TEST TEST"'OISTUA[ L .. B
OJRVE SOURCE Co<TENT DE"'SlTY DESIG..... TION IolETHOD "'0,•, Of'v "'T. LBS.·CU. FT .

Boring ifrB-31 @ 0-4'3" 8.0 112.2 D1557 C 35-66
(BL-l)

I

MOISTUR E-DENSI TY RELATIONSHIP TEST METHOD DAT A

AASHTO T 99-74 and ASTM D 698-70 (Standard Proctor)
1ol0LD "'O.OF BLOWS PER H.. IolIolER HEIGHT OF COIolP .. C"'I\lE EFFORTMETHOD IolATERIAL

OI....ETl:R ..(IGMT LAY ERS LAYER WEIGHT FALL FT. LBSfCU. FT... ... ." 4.58 ,- ,
" ,., LBS . I Z' • 1 Z. 37:1.. ... .' . 4.58 .. 3 5. ,. '5 Las . '2" 1 Z, 31 7

C <,I .. ." •. '8" 3 25 '.5 Las . 12'· t 2, 31'

0 ~31 • ." •. ,8" 3 5. :1., Las . , 2" 12,317

AASHTO T 180-74 and ASTM D 1557,70 (Modified Proctor)

METHOD
1ol0LD '<O.OF BLOWSPER H ..lollolER HEIGHTOF COIolP.~CTI\lEEFFORTloIATERIAL

D1.... ETER ..EIG"T LAYERS LAYER WEIGH T F"LL FT. LBSfCU. FT... -.. ." •. 58' . 5 2S 10.0 LBS 18' • 5e.2'0.. -.. ... .c. '8" 5 S. 10.0 LBS. 1 8" ,'.18 e
C -3/4 ." 4.!le· • 5 25 ,e.c LBS. 1 e" 5~.2,a

0 ·3/ .. ." •. '8" 5 5' 1 0.0 LBS . 18" ".~8e

http:Tjl-::.-:.'.�
http:j...r-�-+-::-:-j-.-~.�


SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJECT Waste Isolation Pilot Plant JOB NO. E78-ll35

eLi ENT _B=-e=-c.=..h::..::...=t.=e.=l---=I:.::..:n:...:c:...:. LAB NO. 35 - 6 7
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MOISTURE CONTENT - "\t DRY WEIGHT

OPTlfrroAUM MAXIMUM DRY I TEST~OISTUA[ TEST LAB
OJRVE SOURCE CO<T£_T DENSITY DESIGN A TIClN METHOD NO.

", DRY wT, Las/CU. FT.

Boring =lFB-32 @ 0-10' 12.8 108.7 D1557 C 35-67
(BL-l) I

I

MOISTURE·DENSITY REL.ATIONSHI P TEST METHOD DATA

AASHTQ T 99-74 and ASTM 0698-70 (Standard Proctor)
MOLD NO.OF BLOWS PER HAMMER HEIGHT OF COMPACTIVE EFFORTMETHOD MATERIAL

OIAM(Tt~ ~tlGt<T LAYERS LAYER WEIGHT FALL FT. LBS/CU. FT.

A ' .. ." ".58 .. 3 B , , i... as. 1 z·· 1 2, J "

" '.. e" 4.58 .. 3 '0 ., ., l- as. 1 Z .. \ 2. J 1 1

C ~]/ 4 ." 4.58 .. 3 2S ," L BS. 1 z·· 12. J "

0 0] I" 0" 4.58 .. 3 '0 ,." L BS. 1 Z .. 12.311

AASHTQ T 180·74 and ASTM 0 1557·70 (Modified Proctor)

METHOO MATERIAL
MOLD NO,OF BLOWS PER HAMMER HEIGHT OF COMPACTIVE EFFORT

OlAMtTt~ ~[IG~T LA YERS LAYER WEIGHT FALL FT. LBs/Cu, FT... ' .. ." "'.58 .. , 2S 10.0 LBS. '8' . 5&.2:'0

" ' .. 0" 4. '8" ,
'0 1 0.0 l- as. 18" '5.8086

C ·3/ .. ." .. '8" , 2' 10.0 LBS. '8" 56,2 '0
0 -31 .. 0" ".58 .. , ,. 10.'" LaS 18' , ".~8e

SERGENT, HAUSKINS & BECKWITH
CO"SUl r, ..,. ~O'L ""0 ~OlJ"O"'T,O" ' .. ~~ "IS

"'~Pl'fO SOil "'EC ......... C'; r .. c' .. "{I'l'''(; G{C)LCCY Tl' ""L"Uii £ .. (;1"'1(" .....(;



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TE5TS

PROJ ECT -----:v.:.::la:.::s:...:t:..:e:......:I:.:s:...:o:..:1:..::a:.:t:..:i:..::o~n:........::.P-=i:..=1~o...::t--=-P-=l..::an::..=.t J0B NO ._-==E'-!...7~8_-Al ...13..:..5""--_

CLIENT _......:::.B..:::e..:::c~h~t~e::....:1::........:I~n~c:::....:..._. LAB NO. _...L3...L5~-_'_'6_'_'8'__ _
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MOISTURE CONTENT - % DRY WEIGHT

OPTl~UItro4 MAXIMUM DRY TEST TESTMOiSTURE lA B
OJ""E SOURCE CCIOTE.T DENSITY DESIGN A TION METHOD NO.

". DRY WT. lBS.CU. FT.

Boring 1FB-34 @ 0-6' 12.8 110.4 D1557 C 35-68
._-

(BL-1)

MOISTURE-DENSITY RElATIONSHIP TEST METHOD DATA

AASHTO T 99·74 and ASTM 0698·70 (Standard Proctor)
MOLD NO.OF BLOWS PER HAMMER HEIGHT OF COMPAC'"'VE EFFORTMETHOO MATERIAL

O'....ETl:R , HEIGHT lAY ERS lAYER WEIGHT FAll FT.lElSICU. FT.

A ... ... •. 58 .. J 25 5 5 L 6S. 12' . , 2.315

B ... ." 4.58 .. 3 5' 5.' Las. 12" 1 2. J 1 7

C -3/ • ." -t. 58" 3 25 5 .5 Las. , 2" 1 Z.]7:1

0 -3 / 4 ." ".58 .. 3 50 5.5 LBS. 12" 1 2. J 17

AASHTO T 180·74 and ASTM 0 1557-70 (Modified Proctor)

METHOO
MOLD NO. OF BLOWS PER HAMMER HEIGHT OF COMPACTIVE EFFORTMATERIAL

Ol.... ETER MEIG~T lAYERS lAYER WEIGHT FAll FT. lBS/CU. FT... ... ... 4.58 . 5 25 10.0 1..85. 18' • :I &. 2 ~o

B ... 0" ".58 .. 5 5. 10.0 L85, , B" 55.i88

C --31 .. ." " 58" 5 25 10.0 Las ,".. 50. Z50
0 ·3/ .. .. . ".58' . 5 50 10." Las . '8" 5!,~88

SERGENT, HAUSKINS & BECKWITH
CQ"SULT''',-:, ~O'~ ""'0 ~·'·J"'O.T'O'" ~"'(,'''{fOlS

"'P.. ~ I fa <;O'l .. fC ........ CC; f .. ", .. E f 1'l'''G :'EOLOGV ....... Tl .. 'aLS E"'C'''lrfllllNG



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJECT Waste Isolation Pilot Plant
CLIENT Bechtel Inc.

JOB NO. E78-1135

LAB NO. 35-69
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MOISTURE CONTENT - % DRY WEIGHT

QPT1Jrr,4U'" ..AXIMUW DRY TEST TESTMO'5TURf LA B
aJRVE SOURCE C~TENT DE "'SlTY DESJG'" A TION METHOD "'0."1 ()ftYWT. LEIS/CU. FT.

TP-2 #2 @ 5.5'-6.0' 16.1 109.9 D1557 D 35-69

MOISTURE·DENSITY REL.ATIONSHIP TEST METHOD DATA

AASHTO T 99-74 and ASTM 0 698·70 (Standard Proctor)
MOLD "'O.OF BLOWS PER HAMWER HEIGHT OF COMPACTIVE EFFORT

METHOD MATERIAL
D'_ETI:A "E'GHT LAYERS LAYER WEIGHT FALL FT. LBS/CU. FT.

A ... ." •. 58 " ) 25 ~ ~ L BS 12" , 2,37!5

B ... 6" 4. ~e" 3 '6 5 !5 LaS. 12" 1 2.317

C ·31 .. ... 4.58' . 3 25 ~.~ "- as, 1 2" 12.315

0 ·3' 4 ... 4.58 .. 3 '6 5.5 "- as. 12" I Z. 3 11

AASHTO T 180·74 and ASTM 0 1557·70 (Modified Proctor)

METHOD
WOLD "'O.OF BLOWS PER HAMMER HEIGHT OF COMPACTIVE EFFORTMATERIAL

Dl_ETEA I1EIGHT I LA YERS LAYER WEIGHT FALL FT.LBS/CU. FT... ... ." 4·58' ' 5 2' IC.C "- as, \ 8" !5e ,Z5C

8 ... 6" 4.58 " ~ '6 10.0 "- 8 5. I 8" 5 5 ,ale

c ·3/4 ... 4.58' • , Z, 1C.O L8S, 18" 5 e. Z 50

0 ·;V4 6" 4.58 " , '6 1 C." "- as. 18" 5 5. 98e



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJECT Waste Isolation Pilot Plant
CLIENT Bechtel Inc.

JOB NO, E78-1135

LAB NO. 35-70
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MOISTURE CONTENT - % DRY WE IGHT

16

OPTIMUM MAXIMUM DRY TEST TESTMOISTURt: L"B
OJRVE SOURCE C()<TENT DENS/TY DESIGN A TlQN METHOD NO.

"". DRY wT. LBS.'CU. FT.

TP-2 113 @ 11.0'-11.5' 12.9 117.8 D1557 D 35-70

MOISTURE·DENSITY RELATIONSHIP TEST METHOD DATA

AASHTO T 99·74 and ASTM 0 698-70 (Standard Proctor!

ME'THOD
MOLD NO.OF BLOWS PER HAMMER HEIGHT OF COMP"CTIVE EFFORTlIlATERIAL

OI .....En:~ , HEIGHT LAYERS LAYER WEIGHT FALL FT. LBS/CU. FT... ' .. .' . ... ~8" 3 2~ ~ 5 '- as 12 .. 1 Z. 37,

" ... 0" 4.58 " J 50 '.'LBS. I Z" 1 Z, J 1 ?

C ·31 .. ." •. 58 o. J B 5.5 LBS . I Z" , Z. 31,

0 .3 f • 0" 4.'8' . 3 50 5.5 LBS. 1 z·· '2. J 1 7

AASHTO T 180-74 and ASTM 0 1557-70 (Modified Proctor)

lIlETHOO
MOLD NO.OF BLOWS PER H"MMER HEIGHTOF CO""P"CTIVE EFFORTlIlATERIAL

01"" ET Ell ~EIGHT LA Y ERS LAYER WEIGHT FALL FT.L8S/CU. FT... ... ." ... '15" ~ 2~ 10.0 LBS. I a" 5~.250

" ... ... .. " .. " 50 10.0 I- as . 1 a" 55.Qee

c -31 .. ." .. 58" 5 2~ 10.0 LBS. '8' . 5 !!I, 2 50

0 -3/ .. ... ..58 .. 5 50 10.-:1 LaS. 18' • 55,9815

SERGENT, HAUSKINS & BECKWITH
c:O ....SulY· ... C. ~O'L ""0 ~ou"'D"""O'" f"l(.''''f(A.,

"'P.~'.O 'S(J,~ ""ECH"''''CS r"'G'''Ell'l'''G C;EO~OG¥ """,TEI'l''''LS l"G'''iflll'''Co



SUMMARY OF ;.AOISTURE DENSITY RELATIONSHI? TEST:;

PROJECT Waste Isolation Pilot Plant
CLIENT Bechtel Inc.

JOB HO. E78-1135

LAB NO. 35-71

d .. ~ ••• :::T:: :·l:T·!:i!:· .. ;·:(:::::1::: ::J:~~:.... .... .. "I' ... ... j'" ....; .-+........-...,....-+:1 'I' • I.... .. I .... .. .,... .. '1" .,
:::::: :::: ::::1::1: I'T:::.\· :::T ....

10 12 14 16 18

MOISTURE CONTENT - % DRY WE IGHT
I,

aPTIMu~ MAXIMUM DRY
;[5T I'-'O'STUll[ TEST LAB

OJRVE SOURCE CONTENT DENS/TY DESIG"'ATIOI'< METHOD ",o.
"'0 CRy wT LBS.CU. FT.

TP-4 4f3 @ 13.5'-14.0' 13.3 112.0 D1557 D 35-71

MOISTURE·DENSITY RELATION SH IP TEST METHOD DATA

AASHTO T 99·74 dnd ASTM 0698·70 (Standard P'octor)

METHOD
MOLD NO.OF BLOWS PER HA"B.IER HEIGHT OF COMPACTIVE EFFORTMATERIAL

DI ....ETER H[I(itoIT LAYERS LAYER WEIGHT FALL FT. LBS/CU. FT.

A .... ." 4.'8 .. 3 Z~ s. ~ L 6$ I ~ .. , 2,37'

" .... ... 4. ~8" 3 ,. '.5 Las. 12 .. , 2,31 7

C . ]/", ... 4. ~8" J Z, 5.5 L BS. 12 .. ',2.37 '5

0 -3 I'" ." "'.58' . J '" ~.5 LBS. 1 Z .. 1 Z. 3 I'

AASHTO T 180·74 and ASTM 0 1557·70 IModified Proctorl

METHOD
"'OLD ,",0. OF BLOWS PER HA"'MER HEIGHTOF CO",PACTIVE EFFORTlolA TERIAL

DI .... ETER H[IGHT LAYERS LAYER WEIGHT FALL FT. LBS/CU. FT.

A ·u ... 4.58' . , Z. 10.0 L9S. 18' • ~e,250

" ... ." ..58 .. ~ s. 10.0 LBS . 18' • 55.~ae

C -3/'" ...
'" 51"

, Z. 10.0 Las. 'S" '5 e. Z 50

0 -3/", ." 4.58 .. S 56 1 O.r) L 65 . Ie" 55,98e

SERGENT, HAUSKINS & BECKWITH
CO ...,l ""Ie SO'l. "'''0 • I) ,,,,"0'" TI 0"< ~ .. (.' .. E~ .. "i

a"., ,~o SUIL ... i'C,.. 'C~ '''c,,''(' Fl'''''G ~(O',.GG' l,II.a.TEFl,AlS E,,"C,''''((IIIII1lG



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJECT Waste Isolation Pilot Plant
CLIENT Bechtel, Inc.

JOB NO. £78-1135

LAB NO. 35-72
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MOISTURE CONTENT - % DRY WEIGHT

OPT1~Li""' MAXIIllUMDRY TEST TEST....OI5TU"f: LAe
OJRVE SOURCE CONTENT DENSITY DESIGN A TION METHOD NO."0 OR'!' WT. L85.·CU. FT.

TP-4 1}4 @ 29.5'-30.0' 13.4 111. 0 D1557 D 35-72

MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA
AASHTO T 99·74 and ASTM 0 698-70 (Standard Proctor)

"'ETHOO
MOLD NO.OF BLOWS PER HAMMER >1EIGHTOF COMPACTIVE EFFORT"'A TER'AL

OIAMET£~ HEIIif<T LAYERS LAYER WEIGHT FALL FT. LBS/CU. FT.

A ... ." -t. ~ IS" 3 B ~ ~ Las. 12:" 12. 37 ~

B ... ... -t. ~8" ) ,. , , l.. as. 12" 12.317

C ·3/ .. ." -t.'8 .. ) zo 5.5 LBS. 12" , 2.315

D .3 / .. ." .t. 58" ) ,. 5.' LBS. 12" 12.3"

AASHTO T 180-74 and ASTM 01557·70 (Modified Proctor)

"'ETHOO MATERIAL
MOLD NO.OF BLOWS PER HAMMER HEIGHT OF COMPACTIVE EFFORT

lllAMETEIl I'4EIGNT LAYERS LAYER WEIGHT FALL FT. LBS/CU. FT.

A ... ." 4. ,8" , zo '0.0 ~ BS. 18" 515.250

B ... ." .t. 58" , ,. 10.0 l..BS . '8" ".;86

C ·]/.4 ... 4.'8 .. , 2' '0.0 1....65. 18" 5e. 2.,0

D -3/ .. ... 4.58 .. , ~. 10.0 l.. BS. 18" 5~.;86

SERGENT, HAUSKINS & BECKWITH
CQ"'~l.JlTl"c. 'iO'L 41'00 .ou... O .... 'CJN ("'I,. .. £flO.<;
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Section 3d

Laboratory Tests of Resistivity Samples
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SERGENT, HAUSKINS & BECKWITH

Plant Site
Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration & Laboratory Testing
SHB Job No. E78-ll35

LABORATORY RESISTIVITY*

Resistivity Laboratory Resistivity
Test No. Sample Origin & Depth (ohms/em)

R-l Test Trench TP-3 0 -2~' 10,253
2~-4' 4,638
4 _8' 4,964
8 -12' 3,137

R-2 Test Pit TP-4 0 -4' 13,920
4 -11' 9,275

11 -lS' 6,729
18 -24' 4,246
24 -30' 3,395

R-3 Boring B-13, BL-3 0 -7' 6,401
S-2 5 -6~' insufficient sample
S-4 9 -10%' insufficIent sample

R-4 Boring B-14, S-l 1 -2%' insufficient sample
S-2 4%-5% I insufficient sample

R-5 Test Trench TP-5 0 -3' 14,368
3 -7' 3,005
7 -13' 3,984

13 -16' 1,763
16 -18' 1,763

R-6 Boring B-53, S-l 1 -2~' insufficient sample
S-3 5~-7' insufficient sample
S-4 8 -9'5" insufficient sample

* California Highway Department Test Procedure 643, Part 4,
Laboratory Method of Determining Mininun Resistivity.

I
_llXJ~
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PHOENIX. TUCSON. AL8UQUERQUE-j-



Plant Site
Waste Isolation Pilot Plant
Bechtel Job No. 12484
Subsurface Exploration &Laboratory Testing
SHB Job No. E78-ll35

pH SULPHATES & CHLORIDES *
(Samples from Resistivity Test Locations)

Resistivity Sulphates Chlorides
Test No. Sample Origin & Depth ~ (ppm) (ppm)

R-l TP-3, o -2~' 7.7 8.75 53.3
2~_4' 8.8 2.50 16.6
4 -8' 8.6 17.50 23.3
8 -12' 9.2 18.80 13.3

R-2 TP-4, 0 -4' 7.1 2.50 20.0
4 -11' 8.8 0.25 33.3
11-18 ' 9.2 0.80 33.3
18-24 ' 8.4 7.50 20.0
24-30' 9.1 16.20 60.0

R-3 B-13, BL-3, 0 -7' 8.0 1. 75 46.6
S-2, 5 -6~' 7.8 1.00 86.6
S-4, 9 -10~' 9.3 20.00 20.0

R-4 B-14, S-l, 1 -2~' 9.1 5.00 RO.O
S-2, 4!z-5~' 8.6 7.50 13.3

R-5 TP-5, 0 -3' 7.6 5.00 26.6
3 -7 ' 8.4 0.50 20.0
7 -13' 8.4 15.80 13.3
13-16 ' 8.5 150.00 36.6
16-18' 8.4 5.00 20.0

R-6 B-53, S-l, 1 -2~' 8.0 6.25 33.3
S-3, 5!z-7 ' 7.4 2.50 33.3
5-4, 8 -9'5" 8.5 33.80 20.0

* California Highway Department Test Procedure 643, Part 3, Hethod of
Determining pH of Soil.

California Highway Department Test Pr::;cedure 417, Method of Testing Soils
and Waters for Sulphate Content.

California Highway Department Test Procedure 422, Method of Testing Soils
and Waters for Chloride Content.

SERGENT. HAUSKINS &BECKWITH
COI'4IULTIHQ SOIL AND FOUNDAtION (NOINIIA'
~"OINI.I • TUCSON. ALaUQUUIDur. • IL ~....o



Section 3e

Consolidation Test Results

I
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SUMMARY OF CONSOLIDATION TESTS ASTH D2435

PROJECT Waste Isolation Pilot Plant JOB NO. E78 -1135
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SUMMARY OF CONSOLIDATION TESTS

PROJECT Waste Isolation Pilot Plant

Boring B-20, Sample P-1 @ 3-5'
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JOB NO. E78-1135
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SUMMARY OF CONSOLIDATION TESTS

PROJECT Waste Isolation Pilot Plant
Boring B-20, Sample P-1 @ 3-5'

JOB NO. E78-1135
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SUMMARY OF CONSOLIDATION TESTS

PROJECT v..Taste Isolation Pilot Plant
Boring B-ZO, Sample P-l @3-5'

JOB NO. E78-1135
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SUMMARY OF CONSOLIDATIOH TESTS

PROJECT Waste Isolation Pilot Plant

Boring B-20, Sample P-l @3-5'

JOB NO. £78-1] 35
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SUMMARY OF CONSOLIDATION' TESTS '

PROJECT Waste Isolation Pilot Plant
Boring B-20, Sample P-1 @ 3-5'

JOB HO.E78-1135
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SUMMARY OF CONSOLIDATION TESTS

PROJECT Waste Isolation Pilot Plant

Boring B-20, Sample P-1 @ 3-5'

JOB HO. E78-1135
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Section 3f

Relative Density

l
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SERGENT, HAUSI<INS & BECKWITH ~O:TSEURL,:IL~\SEO~~I~~OE~~~NNfO/RT~ON ENGINEERS

ENGINEERING ANALYSIS PHYSICAL TESTING OUALITY CONTROL fiELD EXPLORATION

I

REPORT ON LABORATORY TESTS
DATL. _

PROJECT Waste Isolation Pilot Project-Bechtel Job No. 12484

MAT E R I A L TP-1 Itl @ 3. 2 ' - 3. 7 '

RELATIVE DENSITY (ASTM D2049)

JOB Na ._._E~7~8~--=-1=-=13~5~_

LAB NO. 8-1135-9 Phx.

11.11 N I MUM DRY DENS 1 TY - PCF __8_8_._8__

MAX I MUM DRY DEijS I TY - PCF __;;.;11;;.;;3:.;;....;:O~_ PRE PAR A T ION ~j1 E THO D -@ - DRY

%Relative Density y rrax. (y - y min.)
y (y TIEX. - Y ITUn.)

x 100
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z

Approximate Relative Density, %
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~ ENGIN£ERHIG ANALYSIS PHYSICAL TESTING OUALITY CONTROL rlflO EXPLORATION

I

REPORT ON LABORATORY TESTS
DATE

PROJECT . Waste Isolation Pilot Project-Bechtel Job No. 12484

MATER I AL TP-2 111 @ 3.0'-3.5'

JOB NO. E78-1135

LAB NO. 8-1135-10 Phx/

RELATIVE DENSITY (ASTM D2049)

PREPARATION METHOD -G~- DRY

84.1

118.6

MINIMUM DRY DENSITY - per ------
MAXIMUM DRY DENSITY - per

~~ Relative Densit = y max. (y - y min.)
Y y (y max. - y min.) x 100

Approximate Relative Density, %
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ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELD EXPLORATION

I

REPORT ON LABORATORY TESTS

PRaj ECT

DATE

Waste Isolation Pilot Project - Bechtel Job No. 12484JOB NO. E78-1135

MAT ER I AL _...::;T..::..P_-..::..3---'i:...:~1:.._::@'___"_3..:..• ..::..2_'-....;3:....;.:...:7_' LAB NO. 1135-11 Phx.

RELATIVE DENSITY (ASTM D2049)

PREPARATION METHOD - ~ - DRY

74.7

103.3

~INIMUM DRY DENSITY - PCF ------
MAXIMUM DRY DENSITY - PCF

/0 Relative Density = y IffiX. (y - y min.)
y (y IffiX. - Y min.)

x 100

Approximate Relative Density, %

x
«
z

(J)

Z
UJ

a

>
I-

L...
U
Cl..

7070

o 10 20 30 40 50 60 70 80 90 100
I

: I ;--~ ~

~ :~ r~~~~D: o. l~~. f~:I-n -ti::;-~ ~ :~
~----- NOTE: Haterial not in. compliance - - i --- - ----- - -- J

130 L- with ASTM D2049 ---- ---' , 130
[1_- -ff200 = 19.1% (12% max.) - - 1-----'-- --JI- I I

120 1=,---:-_-I--r
'___;_+_ _: j- __ ~--'-'---r-=~--~:----:--__ 120

110 '1---+-:---- ---,-----t----------,- ----l-------~----+------:-.-. 110

100 1- -~ -=+ ·f .. -·J·.=t~ •.~..-+=--~:~--=-~~-i-----11 00

! --:-1-;----- ·-~-l~~-I--f
90 I : I I ,----- --------- ----+ I 90

I-~-t-., +---.-1 __ . '---T _ncJ_+
80

' " . ;til I - ·_IT~--·
---- :--1---- ----r---!-- 80

I 'I !'
II!

-I -- ----------1- -T---- 1---- --:--

=l",-=-,=_=1=Ln+-=I~-±=I=-.1-"==:_ .~. 'nul

z

Z
:J
Z

(J)

Z
UJ

a

>
I-

L...

U
Cl..

PHOENIX

I ll02) 272.11848

FLAGSTAFF

Il102) 774.4433

EL PASO

(GI5) 772.3088

ALBUQUERQUE

(505) 344·9940



PROJECT Waste Isolation Pilot Project-Bechtel Job Noo 12484

_llBJlB--I----------------------------
SERGENT, HAUSI<INS & BECKWITH ~O:TsEUR~:ltSG TSEO;~I:~OE:~~:fO:RT;ON ENGINEERS

ENGINEERING ANAlYSIS PHYSICAl TESTING QUALITY CONTROL FIELD EXPLORATION

I

REPORT ON LABORATORY TESTS
DATE _

JO B NO .__E_78_-_1_1_3_5__

MAT ER I AL _T_P_-_4__1F_1--=.@_3-=---0_O_'_-_3_0_5_' LAB NO. 8-1135-12 Phx 0

RELATIVE DENSITY (ASTM D2049)

MINIMUM DRY DENSITY - PCF 8506
---.;..;;.-~--

MAXIMUM DRY DENSITY - PCF __~1~1~5~.~2 __ PREPARAT ION METHOD -G]Ij) - DRY

/0 Relative Density = y ITEX. (y - y min.)
y (y ITEX. - Y min.)

Approximate Relative Density, %
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ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY (ONTROL n(LO EXPLORATION

I

REPORT ON LABORATORY TESTS
DATE _

PROJECT Waste Isolation Pilot Project-Bechtel Job No. 12484 JOB NO. E78-1135

MAT ER I AL _-=Tc.::.P_---'-4_i::...;~2::........;@::..._:7__'.__=5=_'_-__=8...:.•..::.0_' LAB NO. 8-1135-13 Phx.

RELATIVE DENSITY (ASTM 02049)

PREPARAT ION HETHOD -~ - DRY

80.6

109.5

MINIMUM DRY DENSITY - PCF ----:;;,;;;.:.--

MAX IMUM DRY DENSITY - PCF

%Relative Density = Y IffiX. (y - y min.)
Y (y m:L"{. - y min.) x 100

Approximate Relative Density, %

u...
u
a.

>
~

C/)

z
UJ
a

z

o 10 20 30 40 50 60 70 80 90 100
150 r,I_-·n=-'~.-_-_:-:-==.. _L ..l. ..·~-~=~=T=--_... ~ -'='_J, _... - ~.-=-=-J 150

1--._. MOLD: O. 1 Cll. ft. .- L...._ .. i .._ . ..1 ---I
140:--;----;--~+--._:--i 140r-- NOTE: Material not in compliance. '.-. --i·---- ---:·~·--I

130~ with ASTM D2049 ---._------.f.---'~' 130
L -11200 = 21.1% (12% max.)- . ..... i·-----~..-----
I ! I:120-- - , ._. ._L ' 120
I "L- ' J 1_·

110 \1 ~r-l.' ~~ -=-u. =---·I_~~~_'u- t~:=_I__'__ 11 0

I~~~~----- --- _nO - ---1'-- ~.. '._- ---+------ :---- f ;~--j

100 i : --L-·--...:------~rl----,_~L__~__ :, J 100
I ' i! : I.........' I I

!-- --l--I-i--~~,\--C- -:- •._' '--I--~I
90 j _ _ I _ "I' ---l , ----'---·--i-~·,·- '_ '__'. i I 90

, , . 'i, I" . ,_.... !:, I
-~...:-~~-,~ -. _._I-_~-- -I -- --]--- ------.- ..--~~,1·

> I', I I' : -. -- I, I
80 I: l·-!-·-.. I-·-:-~-f-~=l 80

-1--1 -C· I ._-- --- L ---, --1,- .. 1\1

i I

70 =L.=.",-===L-L~-d--· , I -- ~-~-.. ==1======1 7C

u...
u
a.

>
~

C/)

z
UJ

a

PHOENIX

10021 272·0848

FLAGSTAFF

(0021 774.4433

EL PASO

(915) 772·30BB

ALBUQUERQUE

(505) 344.9940



I_iBJ__S_E_R_G_E_N_T_,_H_A_U_S_I<_I_N_S_&_B_E_C_f_'_W_1T_H :_0:_T

5

E_

U

R

L

_,:_'L~_GT_

5

(0_;~_'"_'~_OE_:G_O~N_NfO_E'q_T;_O_N_EN_G_'N_E(_R_S _

ENGINEE~ING ANALYSIS PHYSICAL TESTING OUALITY CONTROL ,IELO EXPLORATION,

REPORT ON LABORATORY TESTS

Waste Isolation Pilot Project
PROJECT Bechtel Job No. 12484
MATERIAL TP-5 #1 @ 3.5'-4.0'

DA TE _. _

JOB NO. E78-1135
LAB NO. 8-1135-14 Phx.

RELATIVE DENSITY (ASTM D2049)

PREPARAT I ONHETHOD -(Y/EY - DRY

89.7
114 5

MINIMUM DRY DENSITY - PCF -----
MAX IMUM DRY DENSITY - PCF

%Relative Density y rrax. (y - y min.)
y (y rrax. - y min.) x 100

Approximate Relative Density, %
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