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Engineers, Geologists, Chemists, Water Planners. Hygienists and Environmental Scientists 

Project No. ASA91-020-00 
July 8, 1991 

Mr. Charles Daugherty 
The PB/MK Team 
Redbird Business Center, Building 5 
5610 Redbird Center Drive, Suite 400 
Dallas. Texas 75237 

Re.: Geotechnical Report 

Raba-Kistner 
Consultants, Inc. 

12821 W. Golden Lane 
P.O. Box 690287, San Antonio, TX 78269-0287 

(512) 699-9090 FAX (512) 699-6426 

LINAC/LEB Facilities 
Superconducting Super Collider 

Dear Mr. Daugherty: 

Submitted here is a report of subsurface conditions along the path of 
the proposed Linear Accelerator (UNAC) and Low Energy Booster (LEB) 
facilities of the Superconducting Super Collider in Ellis County, 
Texas. At the request of The PB/MK Team, our study was limited to 
fie ld drill ing activities and laboratory· ana lyses of so; 1 specimens 
gathered from the test borings. Engineering analyses and 
recommendations concerning design and construction of the LINAC/LEB 
facilities were not included within the scope of work for this study 
and. therefore, are not addressed in thi s report. Thi s work was 
conducted under PB/MK Subcontract No. SC-A43-1013. dated February 4, 
1991. 

FIELD EXPLORATION AND LABORATORY TESTS 

Borings SUbsurface conditions at the sites were evaluated by twelve 
borings dri lled at the locations shown on the Plan of Borings, Plate 
1. Boring designations for the study areas are tabulated below: 

Study Area 

Linear Accelerator 

Low Energy Booster 

Boring Designations 

LIN-1 through LIN-5 

LEB-l through LEB-7 

The number of borings included in this study. their field locations. 
and their termination depths were selected by The PB/MK Team. Grid 
coordinates and surface elevations for the boring locations were 
provided by PB/MK. and are shown on the individual boring logs. The 
borings were drilled in accordance with ASTM D 420 procedures to depths 
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ranging from 20 to 43 ft below existing grades using a rotary drilling 
rig. 

A field log was prepared for each boring by a staff geologist. Each 
log contains information concerning the boring method, drill crew, time 
of drilling, samples attempted and recovered, indications of the 
presence of various materials such as silt, clay, gravel, sand or rock, 
and observations of ground water. 

The final logs represent our interpretation of the contents of the 
field logs for the purpose delineated by our client. The final logs 
are included in the Illustrations section of this report, Plates 2 
through 13. A key to classification terms and symbols used on the logs 
appears on Plate 14. 

Sampl ing The following samples were collected as a part of our 
subsurface exploration procedures: 

Type of Sample 

Auger 

Split-Spoon 

Undisturbed ~helby Tube 

NX Core, feet 

ASTM Procedure 

o 1452 

o 1587 

o 2113 

Number Collected 

1 

13 

27 

268.9 

Representative portions of all soil samples, as well as all rock core 
recovered, were sealed to reduce moisture loss, placed in protective 
containers, and transported to our laboratory for testing. 

Laboratory Testing In the laboratory, each sample was inspected and 
classified by a geotechnical engineer. The geotechnical engineering 
properties of the soils/rock were evaluated by the following tests 
selected by PB/MK: 

RaOO-Kistner Consultants. Inc. 
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Type of Test 

Moisture Content 

Atterberg Limits 

Dry Unit Weight 

Unconfined Compression 

Swell Tests 

3. 

Procedure Number Conducted 

ASTM D 2216 11 

ASTM D 2217 3 
ASTM D 4318 

ASTM D 2938 7 

ASTM D 2938 5 

ASTM D 4546* 2 

* modified slightly to allow determination of swell 
pressure and free swell characteristics 

The results of all laboratory tests are presented in graphical or 
numerical form on the appropriate boring log and Plates 15 and 16. 

GENERAL SITE AND SUBSURFACE CONDITIONS 

Existing Conditions The project site generally consists of an open, 
native grass-covered tract of land most recently used for 1 ivestock 
grazing. The topography in this region is generally described as 
gently rolling, with the ground surface at the LINAC/LEB site sloping 
downward toward a shallow creek traversing the west side of the site in 
a north-south direction. Based on the existing topography, site 
drainage is considered to be fair to good. 

Stratigraphy The soil:i/rock underlying the proposed LINAC/LEB areas 
can be divided into four generalized strata that possess similar 
physical and engineering characteristics, as described below. 

Stratum I consists of light to dark brown and black clays and extends 
to depths ranging from 1.0 to 9.0 ft below existing grades in the test 
borings. These clays are indicated to be plastic to highly plastic, 
with measured liquid limits varying from 57 to 73 percent and 
corresponding plasticity indices varying from 38 to 49. Designated as 
CH soils under the Unified Soil Classification System (USCS), clays of 
this plasticity are generally recognized to possess moderate to high 
shrink/swell potenti al • Laboratory swe 11 testing on one specimen of 
these clays indicates a measured swell pressure of 750 psf and a free 
swell of 1.76 percent. Based on the results of hand penetrometer tests 
performed on undisturbed specimens, these clays exhibit stiff to hard 
consistencies. 

Stratum II consi sts of tan and white, calcareous, si lty clays with 
calcareous deposits and extends to depths of 2.4 to 10 ft below 
existing grades in several of the test borings. These silty clays are 
visually assessed to be moderately plastic, with a measured swell 
pressure of 400 psf and a free swell of 0.8 percent. Penetration 
resistance values recorded in these soi ls vary from 25 blows to in 
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excess of 50 blows per 12 in. of sampler penetration, indicating very 
stiff to hard clay consistencies. 

Stratum III consists of tan, weathered, soft to moderately hard 
limestone of the Austin Chalk Formation and extents to depths varying 
from 7.4 to 19.9 ft below existing grades in the test borings. 
Argillaceous seams and close horizontal partings/joints are common 
within this formation. Recovery ratios and rock qual ity designations 
(RQD) measured for core runs performed in this stratum sUbstantiate the 
weathered, intermittently jointed nature of the 1 imestone, with RQD 
values varying from 20 to 96 percent. The low RQD value measured in 
Core Run No. 1 of Boring LEB-2 is believed to be primarily the result 
of the weathered, closely jOinted nature of the upper reaches of the 
limestone formation, which in turn may have resulted in partial core 
blockage during drilling. 

Stratum IV consists of gray to dark gray, unweathered, soft to 
moderately hard limestone of the Austin Chalk Formation and extends to 
at least the 20 to 43 ft tennination depths of the test borings. 
Argillaceous seams/layers and close joints (varying from horizontal to 
vertical) are common in this stratum within the depths explored. 
Recovery ratios were excellent for core runs performed in this stratum, 
while RQD values varied from good to excellent (i n excess of 80 
percent). Unconfined compressive strengths measured for specimens of 
the unweathered limestone vary from 95 to 157 tsf. 

Ground Water Ground water was not encountered in the test bori~gs 
prior to the introduction· of drill ing fluids for rock conng 
act ;v;t ies. However, ground water seepage may exi st on a trans ient 
basis within the weathered upper reaches of the Stratum III limestone, 
particularly following periods of heavy precipitation. 

* * * * * 
The following illustrations are attached and complete this report: 

Plate 1 
Plates 2 through 13 
Plate 14 
Plates 15 and 16 

Plan of Borings 
Logs of Borings 
Key to Terms and Symbols 
Swell Test Results 

Raba-Kistner Consultants. Inc. 
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We appreciate the opportunity to be of service to you on this 
project. Please call should you have questions concerning the contents 
of this report. or other aspects of the project. 

Very truly yours. 

A. Scot Harrell, P.E. 
Project Manager 

ASH/cad 
Copies submitted: 

Raba-Kistnet' Consultants. Inc. 
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LOG OF BORING NO. LIN-I ~~ LINAC FACILITY - SSC PROJECT 
WAXAHACHIE, TEXAS Raba-Kistner 

DRILLING Consultants, Inc. 
METHOD: Hollow Stem Auger / NX Core Barrel ~OCATION: N6804953.00/E24553870.00 

I- .... 0 UNCONF. COMPRESSION, tsf 
I- u.. 

)-0 u.. .J Iff ~ ~Q. 10 20 SO 40 50 60 10 CII 0 W o .. CII .. III iii DESCRIPTION OF MATERIAL Q. 
1: 1: 1-1- PLASTIC WATER LIQUID C\I 
I- I~ H1: I 
Q. )- (1) 

ZCl LIMIT CONTENT LIMIT x (1) :3 w Iii 0 :::IH 
+------~------+ 0 .J UJ 

SURFACE ELEVA nON: 654.50' III :3 10 20 SO ,(0 SO 60 10 

~ ~ CLAY, Very Stiff, Moist, Black 

~ ~ 
!\ (CH) /8/1 1.9' J 

CLAY, Silty, Calcareous, Very 
5-~~~ Stiff, Friable, Tan and Yellow 

I i \ with marly seams/lenses .IV 

(extremely weathered limestone) 
\ 5.5' 
T JMF'.STO~, W e~~hered, Soft to 

~ Medium Hard, Slightly 

II Fossilferrous, Tan 
- intermittent closely-spaced 

horizontal partings in Core Run 
c #1 

,J - 70 degree closed fracture from 
12' to 12.5' 

- argillaceous from 12.5' to 12.8' 
- horizontal parting at 13.2' 

20· 
- argillaceous from 14.3' to 14.5' -~ - slightly argillaceous from 17.5' to 118 --

~ 18' , 

~ 18' 

~ 
T .TM .... ~ 1 UN_L, Unweathered, .,c Meduim Hard, Gray 

-oJ 
~ - argillaceous from 18' to 18.2' 
g - very argillaceous from 22.8' to 

23.6' , - argillaceous from 25.2' to 25.3' 
30· r - -- - - -- - - -- - - - - - - - - - -

'" START: 9:40 AM 
END: 1:10 PM 

35-

GEOLOGIST: 
MICHAEL A. GILES , 

40- DRILL CREW: 
LARR Y TAYLOR 
JAMES STUBBS 
JOHN SALMON 

~5- Core 
Core Depth 
Run # (ft) % Rec %RQD 

50- 1 5.5-1 I 71 35 
2 11-21 99 74 
3 21-30.4 100 98 

DEPTH DRILLED: 30.4' I DEPTH TO WATER: I PROJ. No. ASA91-020-00 
DATE DRILLED: 6-10-91 DATE MEASURED: PLATE 2 



LOG OF BORING NO. LlN-2 ~~ LINAC FACILITY - SSC PROJECT 
WAXAHACHIE, TEXAS Raba-Kistner 

DRILLING Consultants, Inc. 
METHOD: Hollow Stem Auger / NX Core Barrel LOCATION: N6804281.00 / E2453670.00 

... \.. ® UNCONF. COMPRESSION, tsf ... IL >-u 
IL a: a: 11. 10 20 30 40 60 60 10 

UJ c .. CD .. DESCRIPTION OF MATERIAL Q. CD 
:I: ...... PLASTIC WATER LIQUID C\I ... en 1-4:1: I 
Q. :3 ZCl LIMIT CONTENT LIMIT x 
UJ 0 ::J1-4 

+------~------+ C .J UJ 
SURF ACE ELEVA nON: 657.80' m :3 10 20 30 ~o W EO '10 

~I CLAY, Very Stiff, Plastic, Moist, 8 3 5 Dark Brown 

~~ \ 2.0' J 
~ 14.5-l II CLAY Si!ty W Very 

J:. I::;:c:::;: ., 
~ 

Stiff to Hard, Moderately Plastic, 
~ 

Slightly Moist, Yellowish-Tan 
~ 

- extremely weathered limestone 
lense at 3.8' 

~ 4.0' 
~ 1\ TIM 1-:-'; J. uNE. _Weath~red, Soft to .~ 

~ 
:;::;::::rr: Moderately Tan 
;:c=;:t: - slightly argillaceous, closely 
:;:c:;:.: spaced horizontal partings from 
~ 6.6' to 8' 

IS Ei:S - argillaceous, close horizontal 
~ partings from 9.3' to 10.1' 
~ - close horizontal partings from 
r:::r:::::: 10.1' to 16.8' 

- vertical joints from 10.5' to 11' 
20 E.::2::: and 12.5' to 12.9' 

:x::::;:::t= ,- very argillaceous from 12.9' to 
:c:::;:::x::: 15.1' 
:c::;:::r::: I- 25 degree joint at 15.9' 

16.8' 
.,J: 
~., ::. : : T IMI-~iONE!.. Un~e~thered, 

Moderately Hard, Gray ...,.....--,- - horizontal partings at 19.1' and 
!! I! I 19.3' 

30-E - very argillaceous, dark gray from 1-_ 
~ 19.3' to 20.2' - -- \- 80 degree closed joint from 27' I 

to 28' L __________ ..J 

35- START: 1:20 PM 
END: 3:45 PM 

GEOLOGIST: 
40- MICHAEL A. GILES 

DRILL CREW: 
LARRY TAYLOR 
JAMES STUBBS 
JOHN SALMON 

45- Core 
Core Depth 
Run # (ft) % Rec. %RQD 

SO- l 5-15 87 47 
2 lS-25 98 81 
3 25-30 100 100 

DEPTH DRILLRD: 30.0' \DEPTH TO WATER: !PROJ. -No. ASA91-020-00 
IDATE DRILLED: 6-10-91 DATE MEASURED: PLATE 3 



LOG OF BORING NO. LIN-3 
~~ LlNAC FACILITY - SSC PROJECT 

WAXAHACHIE, TEXAS Raba-Kistner 
DRILLING Consultants, Inc. 
I METHOD: Hollow Stem Auger j NX Core Barrel ofC LOCATION: N68Q4553.00jE2453523.00 ... .... ® UNCONF. COMPRESSION, tsf 

I- u.. >-0 u.. .J a: a:1l. 10 20 SO 40 60 60 10 CD .. 0 w c ... CD 
J: m DESCRIPTION OF MATERIAL Il. ...... PLASTIC WATER LIQUID (II 1: I- >- (/) H:I: I 
Il. (/) ::3 ZCl LIMIT CONTENT LIMIT ~ w 0 :;)104 

+------~------+ C SURF ACE ELEVATION: 658.40' .J W 
m ::3 10 20 l!() 40 60 60 10 

~I CLAY, Moist, Dark Brown to 
~ Black 

1.0' JUt.) 

~ 
ICL~ Y, . Si!t¥, . Cal:~~o~, Hard, 

J 

~ 
Slightly Moist, Light Tan 
(extremely weathered limestone) 

~ 2.4' ,....--,-. 
LIMr.~l Weat~red, 

~ Moderately Tan 
Ii::;:±: ~: slig~tly ar~illaceous seam at 7.1' 

I vertIcal JOInt from 10' to 10.4' . 
10.4' I 

I.IME~lU~.t:.!. Unweathered, 
c . Moderately Hard, Gray ... 

I - slightly argillaceous, dark gray 
from 10.4' to 11.2' 

- close horizontal partings from 
11.2' to 13' 

... ,. - very argillaceous, dark gray from 

... v 5:S 14.2' to 14.8' 

I; - 60 degree joint .at 14.6' 
- slightly argillaceous seams from 

15.8' to 16' and 19.7' to 20.1 
'''. - close horizontal partings from 

I 23.6' to 23.8' 
- very argillaceous, dark gray from 

24.4' to 25.4' 
- 80 degree joint from 25.2' to 

30- 26.9' -- - -=- ~ - dark gray from 28.2' to 29.3' \.---------- ..J 

35- START: 4:00 PM 
END: 6:15 PM 

, 

40- GEOLOGIST: 
MICHAEL A. GILES 

DRILL CREW: 
45- LARRY TAYLOR 

JAMES STUBBS 
JOHN SALMON 

Core 
Core Depth 

50- Run # (ft) % Rec. %RQD 

1 5-10 98 96 
2 10-20 100 88 
3 20-30 92 90 

li>J.H'TH DRII.LED: 30.0' I DEPTH TO WATER: ·,PROJ. No. ASA91-020-00 
DATE DRILLED: 6-10-91 DATE MEASURED: PLATE 4 



. 
LOG OF BORING NO. LIN-4 ~~ LINAC FACILITY - SSC PROJECT 

WAXAHACHIE, TEXAS Raba-Kistner 
DRILLING Consultants, Inc. 
METHOD: Hollow Stem Auger / NX Core Barrel LOCATION: N6804553.00 / E2453325.00 

I- .... ® UNCONF. COMPRESSION, tsf 
I- u.. >-u u.. 0:' 0:D. 10 20 SO 40 60 60 10 w c .. GI .. DESCRIPTION OF MATERIAL a.. GI 
I: 1-1- PLASTIC WATER LIQUID C\I 
I- en 1-1 I: I 
a.. :3 ZCl LIMIT CONTENT LIMIT ~ 
w 0 ;:)1-1 

+------~------+ C SURFACE ELEVATION: 657.70' J W 
m :3 10 20 SO 40 50 60 ~ 0 

CLA Y, Very Stiff, Highly Plastic, 8 3 25 
Moist, Dark Brown 

9 2 75 - ~-e --- - -- 1- --1-+ 
... ., 

8 2 75 
9 3 00 

~ 
1\ 8.1' ~0/6' 

10· OME~TUNb '!Ye~ther~~, 
b:::::;: Argillaceous, Soft to Moderately 

~ Hard, Tan 
10.1' J 

F=;::C OMF.5TONE U ~thered, 
&: ~ Moderately Gray 
~ - slightly argillaceous, dark gray 
~ from 10.1' to 10.6' 
~ - very art;illaceous from 14' to 
~ 14.5' .. " E:2:::i - slightly argillaceous from 19.5' to _v 

~ 19.7' 116 • 94.9(~ 

~ 
~ 

.&: ~ - very argillaceous, dark gray from 
~ 24.4' to 25.2' and 26.7' to 26.9' 
~ 
tC:::::t::: 

W ~ - slightly argillaceous from 28.2' to f-- - - - - - -- - - - - - -
30- 29' 

Il 
___________ .J 

35- START: 7:05 AM 
END: 9:10 AM 

GEOLOGIST: 
40- MICHAEL A. GILES 

DRILL CREW: 
LARRY TAYLOR 
JAMES STUBBS 
JOHN SALMON 

45- Core 
Core Depth 
Run # (ft) % Rec. %RQD 

SO- I 10-20 100 98 
2 20-29 100 96 

iDEPTH mnu.lt'.n· 29.0' I J).t;I"TH TO WATER: /PROJ. -No. ASA91-020-00 
DATE DRILLED: 6-11-91 DATE MEASURED: PLATE 5 



LOG OF BORING NO. LIN-5 
~~ LINAC FACILITY - sse PROJECT 

WAXAHACHIE, TEXAS Raba-Kistner 
DRILLING Consultants, Inc. 
METHOD: Hollow Stem Auger / NX Core Barrel LOCATION: N6804769.00/E2453128.00 .- '" 10 UNCONF. COMPRESSION, tsf .- u. >-u u. J a: a:D.. 10 20 SO 40 60 60 70 

0 UJ C .. 
CD .. m DESCRIPTION OF MATERIAL D.. CD 

1: I: ... '- PLASTIC WATER LIQUID N .- >- (I) 1041: CONTENT LIMIT 
I 

D.. (I) 3 ZCl LIMIT x 
UJ 0 ::1104 

+------~------+ C SURFACE ELEVATION: 658.80' J UJ 
m 3 ]0 ~O ~O ~o EO EO '0 

CLA Y, Very Stiff, Plastic, Moist, 93: 5 • Dark Brown 
- lighter brown with depth • 192 0 

5- J 

~ ~ 1\ 5.5' J 93 10 -t Ii-I- -- 1--- I- -+ 

~~ ~ 
CLAY Silry. Very Stiff, 

;~ Moderately Plastic to Plastic, 
~/5/( Moist, Tan and White with 

" caliche and calcareous nodules .V 
~ PUf.) 
c:::c::: - weathered limestone lenses and 
E2::: fragments at 8' 
~ 

,- groundwater seepage at 8' 
1- ferrous stained from 8' to 9.5' 

I." ~ 10' .... 
T.TMES·fO~E!. Wea~~r~d,-Soft to b:::J::::: 

~ Moderately Hard, Light Tan 
~ - intermittent closely-spaced 

'(l ~ 
horizontal partings to 15.2' 

- - 30 degree joint at 14.7' 
:;:z::::;:r: - slightly argillaceous from 15.4' to 117 • 109(~ 

:;::x::::;:c 15.7' 
b::::::I: 16.2' 

,I." E:2::I LlMESTUN U ~we~thered, -... ~ Moderately Gray 
~ - argillaceous with horizontal 
:::;:c::;: partings from 19.1' to 19.6' 
:s:::: - very argillaceous, dark gray from 

30-r 24.1' to 24.5' f--, - slightly argillaceous from 27.5' to I - -
\ 28.5' ___________ .J 

35- START: 9:50 AM 
END: 11:50 AM 

, 

40- GEOLOGIST: 
MICHAEL A. GILES 

DRILL CREW: 
45- LARRY TAYLOR 

JAMES STUBBS 
JOHN SALMON 

Core 
Core Depth 

50- Run # (ft) % Rec. %RQD 

1 10-20 74 55 
2 20-30 99 90 

DEPTH DRILLED: 30.0' \DEPTH TO WATER: 8.00' !PROJ. No;ASA91-020-00 
DATE DRILLED: 6-12-91 DATE MEASURED: 6-12-91 PLATE 6 



DRILLING 

LOG OF BORING NO. LEB- J 
LEB FACILITY - SSC PROJECT 

WAXAHACHIE, TEXAS Raba-Kistner 
Consultants, Inc. 

METHOD: Hollow Stem Auger / NX Core Barrel LOCATION: N6804953.00 / E2452924.00 

.... 
IL .. 
J: .... 
Q. 
UJ 
C 

5-

15-

40-

~5-

;O-j 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION: 661.80' 
CLAY, Very Stiff, Highly Plastic, 

Moist, Dark Brown 

t-
IL 

- light brown with calcareous • 

~ UNCONF. COMPRESSION, tsf 

+- - - - - - - - - + 

83 75 

nodules below 7 .5' J-~--l--..-l--+---I--I--..-l--+-~--l---1 
- silty, calcareous, moderately 

plastic below 8'(extremely 
weathered limestone) 

9.0' 
T .IM'EST wealnered, Soft to 

Moderately Light Tan 
- argillaceous with close horizontall---+--+---+--+---i--+--+--+---+-.....r---f 

partings from 10' to 11.1' 
- unweathered, gray to dark gray 

from 13.2' to 14.4' 
1- very argillaceous from 14.4' to 

15.1' 
15.8' 

T ,TM'F,STONE, Unweathered, Soft 
to Moderately Hard, Gray to 
Dark Gray 

- slightly fossiliferous from 16.8' 
to 18.7' 

, - very argillaceous from 20.5' to - - -
\ 20.9'; 25.4' to 26.2' and 27.5' to , 

27.7' \. __________ ..J 

START: 9:25 AM 
END: 11:15 AM 

GEOLOGIST: 
MICHAEL A. GILES 

DRILL CREW: 
LARRY TAYLOR 
JAMES STUBBS 
JOHN SALMON 

Core 
Core Depth 
Run # (ft) % Rec. %RQD 

1 10-20 95 --s6 
2 20-30 100 96 

BLOW COUNTS RECORDED: 
• = 3/8/32 

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

DEPTH DRILLED: .28.0' I'DEPTH TO WATER: IPROJ. No. ASA91-020-00 
PLATE, 7 DATE DRILLED: 6-11-91 DATE MEASURED: 



LOG OF BORING NO. LEB-'. ~~ LEB FACILITY - SSC PROJECT 
WAXAHACHIE, TEXAS Raba-Kistner 

DRILLING Consultants, Inc. 
I METHOD: Hollow Stem Auger / NX Core Barrel LOCATION: N6805219.00 / E2452820.00 

I- '- ® UNCONF. COMPRESSION, tsf 
I- U. >-u u. a: a:Q. 10 20 30 (0 60 60 10 cg 

... UJ o ... , cg 
:t DESCRIPTION OF MATERIAL Q. 1-1- PLASTIC WATER LIQUID 0:\1 
I- en H:t I 
Q. :3 ZCl LIMIT CONTENT LIMIT ~ 
UJ 0 ~H 

+------~------+ 0 SURFACE ELEVATION: 664.20' .J UJ 
m :3 10 ~o ~o 0 50 fO ~o 

• CLA Y, Stiff to Very Stiff, Highly 83 0 
Plastic, Moist, Dark Brown 

~l 75 
5- ~, 

I=;:c:;: 1\ 6.0' J 
t:::;:c::::; TTMI-:o-jlUNL~ Weat~~r~d, Soft to 
~ Moderately Hard, Light Tan 

10· ~ - argillaceous with close horizontal 
~ partings in Core Run #1 
~ - slightly argillaceous with close 
~ horizontal partings from 11.5 to 
~ 12.3 

I .... t;:J::::;:t .... ~ - very argillaceous, brown and tan 
~ from 15.8 to 16.5 

iT"'-T"" 

~- clay-filled joint at 16.8' 
17.6' I . ." T ,TMI-SIUN,C! ~~we_a~ered, Soft 

oW" ~ to Moderately Hard, Gray to • 151(~ 
~ Dark Gray 124 

~ ~ - very argillaceouS with 45 degree -- - - - - - .... - - 1-- -. - - -joint from 21.4' to 21.6' , 
25- ~ horizo~al..Eartings ~ 2.!.8':'" _ -J 

30-
START: 11:45 AM 
END: 1:15 PM 

35- GEOLOGIST: 
MICHAEL A. GILES 

DRILL CREW: 
LARRY TAYLOR 

40- JAMES STUBBS 
JOHN SALMON 

45- Core 
Core Depth 
Run # (ft) % Rec. % RQD 

50- 1 6-10 50 20 
2 10-20 98 87 
3 20-23 100 87 

DEPTH DRILLED: 23.0' ' lDEPTH TO WAtER: rROJ ~No.ASA.Q 1-020-00 
DATE DRILLED: 6-11-91 DATE MEASURED: PLATE 8 



LOG OF BORING NO. LEB-3 ~~ LEB FACILITY - SSC PROJECT 
WAXAHACHIE, TEXAS Raba-Kistner 

ID G Consultants, Inc. 
IMETHOD: Hollow Stem Auger / NX Core Barrel LOCATION: N6805451.00 / E2453057.00 

l- II- 10 UNCONF. COMPRESSION, tsf 
l- II. >-u 
II. 0: 0:D. 10 20 so '0 60 60 70 w Q .. 

GI .. GI 
I: DESCRIPTION OF MATERIAL D. 1-1- PLASTIC WATER ~ (\/ 
I-

~ 
HI: I 

a. :z:Cl LIMIT CONTENT :-: 
w ::IH 

+------~---- + Q w 
SURFACE ELEVATION: 671.90' ii :3 ]0 ·0 :0 ~O EO EO ~'O 

~ 
CLAY, Very Stiff, Highly Plastic, 18 0 

Moist, Dark Brown IA2 Is 
\ 3.0' J • 

c b::::= L1ME~TU~.r;!.· Weathered, Soft to 
J E2::: Moderately Hard, Light tan 
~ 
~ t\ 7.4' J 
rc:::;::I:: LIMESTONE, Unweathered, Soft 

" ~ ,v Ii:S=2= to Moderately Hard, Gray to 
Dark Gray 

~ - close horizontal partings from 
~ 11.7' to 12.3' Ei:S - argillaceous from 12.3' to 13.2' 

c ~ . and 17.4' to 17.9' .J 
~ 
~ 
~ 
h=I= 

... " Ir'--r'-

... v iC::::C: 
~ 
~ - slightly argillaceous, dark gray 
:;::c::;:t: from 22.4' to 22.9' 

'c. :;:r:::::;::t 
-~ ~ 
~ - argillaceous from 26.2' to 26.6' 
:::;:c::;: 
:::;::c::;: 

30 ~ 
~ 
~ - very argillaceous, dark gray It l29(~ 
~ from 31.9' to 32.4' 130 
E::::2: - 25 degree joint at 32.4' 

35 ~ 
~ 
~ - very argillaceous with 30 degree 
b::::::l: joints from 36.9' to 37.5' 
65 

40· W --------- - - ,..- - -
J-

45-

50- START: 3:10 PM 
END: 6:05 PM 

IDEPTH DRILLED: 40.0' llJ.ll.;P1.'H TU WATER: . ~ PROJ •. No. ASA91-020-00 
DATE DRILLED: 6-11-91 DATE MEASURED: PLATE 9 



r---.----------------------------------------------------------------~ LOG OF BORING NO. LEB-3 (continued~ 
LEB FACILITY - SSC PROJECT 

WAXAHACHIE, TEXAS Raba-Kistner 
DRILLING 
MEmOD: Hollow Stem Auger / NX Core Barrel 

.... u. 
... 

J: .... 
0. 
UJ 
C 

60-

65-

70-

75-

80-

85-

90-

95-

100-

105-

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION: 671.90' 
GEOLOGIST: 

MICHAEL A. GILES 
DRILL CREW: 

LARRY TAYLOR 
JAMES STUBBS 
JOHN SALMON 

Core 
Core Depth 
Run # (ft) % Rec. 

1 5-10 80 
2 10-20 98 
3 20-30 99 
4 30-40 100 

%RQD 

80 
92 
97 
97 

BLOW COUNTS RECORDED: 
• = 37/30/20/0.5" 

.... '" u. >-u 
0: 0:0. 
W C ... 0. ........ 
(1) HJ: 
:3 ZCl 
0 ;:)H 
-I W 
m :3 

DEPTH DRILLED: 40.0' -I DEPTH TO WATER: 
DATE DRILLED: 6-11-91 I DATE MEASURED: 

Consultants, Inc. 
LOCATION: N6805451.00 / E2453057.00 
o UNCONF. COMPRESSION, tsf 

10 20 30 40 50 60 10 CD 

~-:::P~L'"'"':AS.....:=:!T~IC-=-~W-:-A,.-:!:T=:E==R~~L~IQ~U::-=I~D~-I ~ 
LIMIT CONTENT LIMIT ~ 
+------~------+ 

10 20 30 40 60 60 10 

IPROJ. No. ASA91-020-00 
PLATE 9 (continued) 



r LOG OF BORING NO. LEB-4 
LEB FACILITY - SSC PROJECT 

WAXAHACHIE, TEXAS 

'I , 
Raba-Kistner 

DRILLING Consultants, Inc. 
METHOD: Hollow Stem Auger / NX Core Barrel LOCATION: N68054l5.00 / E2453384.00 

... 
11. 

~ ... a.. w c 

25-

30-

J5-

40-

45-

;0-

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION: 674.90' 
CLA Y, Hard, Highly Plastic, 

Moist, Dark Brown 
11- silty, calcareous, moderately 

plastic, tan below 2' (extremely 
weathered limestone) 

3.0' 
L.TMt-.:'ll UN.l:. Weat~e.r~d, -Soff to 

Moderately Hard, Light Tan 
- close horizontal partings from 

5.0' to 5.3' 
- 28 degree joint at 6.1' . 
- argillaceous with close horizontal 

partings from 6.1' to 6.4' 
- slightly argillaceous, ferrous 

stained from 8.8' to 9.1' 
- 40 to SO degree joints from 9.7' 

to 9.9' 

... 
11. 
a: w a.. 
III 
:3 o 
is 

... 

® UNCONF. COMPRESSJON, tsf 

84 5+ 

- argillaceous with close horizuntal 
partings from 10.0' to 10.7' 

- slightly argillaceous from 10.7' to ~ - - +--.J-~f--+--+-+--+-~f--~-
11.4' 

1- argillaceous,' ferrous stained with 
IS degree joint from 11.4' to 
11.5' 

1- slightly argillaceous from 12.6' to 
13.3' 

r 20 degree joint at 13.0' 
15.0' 

.TMESfO~E,- Unweathered, I 
Moderately Hard, Gray ...J 

START: 7:50'AM- - - - -
END: 9:20 AM 

GEOLOGIST: 
MICHAEL A. GILES 

DRILL CREW: 
LARRY TAYLOR 
JAMES STUBBS 
JOHN SALMON 

Core 
Core Depth 
Run # (ft) % Rec. % RQD 

I 5-10 98 70 
2 10-20 92 74 

:1J.lU'TH DRILLED: 20.0' 
6-12-91 

. \ DEPTH TO WATER: -- - -\PROJ. No.-ASA91-020-00 
DATE DRILLED: DATE MEASURED: PLATE 10 



DRILLING 

LOG OF BORING NO. LEB-4 (continued) 
LEB FACILITY - SSC PROJECT 

WAXAHACHIE. TEXAS Raba- Kistner 
Consultants, Inc. 

METHOD: Hollow Stem Auger / NX Core Barrel LOCATION: N6805415.00 / E2453384.00 

I-u.. .. 
l: 
I-
0. 
Ul 
C 

60-

65-

70-

75-

80-

85-

90-

95-

100-

105-

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION: 674.90' 
BLOW COUNTS RECORDED: 
• = 16/50/3" 

I-u.. 
0: 
Ul 
Q. 

(I) 
:3 o 
.J m 

~ UNCONF. COMPRESSION~ tsf ~ 

>-u 
0: 0. 10 20 SO 40 60 60 ·10 6' 
c .. I---J.,--,-:~~-L-"..,..,..~~---:~~~~ 6' 
I- ~ PLASTIC WATER LIQUID ~ 
~ CJ LIMIT CONTENT LIMIT ~ 
~~ +------~------+ 

10 20 SO 40 60 60 10 

DEPTH DRILLED: 
DATE DRILLED: 

20.0' 
6-12-91 IDEPTH TO WATER: 

DATE MEASURED: IPROJ. No. ASA91-020-00 
PLATE 10 (continued) 



LOG OF BORING NO. LEB-5 ~~ LEB FACILITY - SSC PROJECT 
WAXAHACHIE, TEXAS Raba-Kistner 

DRILLING Consultants, Inc. 
METHOD: Hollow Stem Auger / NX Core Barrel LOCATION: N6805100.00 / E2453414.00 

t- .... ® UNCONF. COMPRESSION, tsf 
t- u.. >-u u.. a: a:Q. 10 20 SO "0 50 60 70 

W o .. Go) .. DESCRIPTION OF MATERIAL Q. 
Go) 

l: t-t- PLASTIC WATER LIQUID (II 
t-

~ 
Hl: I 

Q. ZCl LIMIT CONTENT LIMIT x 
w ::JH 

+------~------+ 0 w 
SURF ACE ELEVA nON: 672.60' ii :3 10 20 ~O ~O 50 EO 70 

II CLAY, Very Stiff to Hard, Highly 8 4 5+ 
Plastic, Moist, Dark Brown 

84 ,0 
5-~ \ 4.5' J 

8 4 5+ 

~ 
CLA Y, Slightly Silty, H~rd, 

ki Moderately Plastic to Plastic, 1\ Moist, Tan/Gray/Yellow with 
~ caliche deposits 

10 

I 
8.0' J 

LIMESTONE!. Weathered, Soft to 
Moderately Hard, Light Tan 

- slightly argillaceous with close 
s: 

horizontal partings from 11.6' to 
L"" 

~ 
13' 

- 30 degree joint at 12' 
- close horizontal partings from 

~ 13' to 15.1' 

20' ~ 
1- 30 degree joint at 16' 

~ 
\ 16.4' 
T .IMESTU~;i Unweathered Soft 

~ 
to Moderately Hard, Gray'?to 
Dark Gray 

s: - slightly argillaceous with close 
~ horizontal partings from 23.1' to 
~ 24.6' 
IC;:::::C: - slightly argillaceous from 25.9' to 
~ 26.2' 

30 12:::2: 
p::::::;::I: - argillaceous with 20 degree 
~ joints from 30' to 30.4' 

's: ~ 
''''' I - argillaceous from 35.4' to 35.7' 

- 20 degree joint at 35.7' 

, 

40 , - very argillaceous from 40.4' to 
41.6' 

-30 degree joint at 40.8' 1-- - - - - - 1-- - f-- -' 1------------- t- - -
45-

50- START: 2;30 PM 
END: 5:35 PM 

IUh;YTH DRILLED: 43.0' -- --- t~~~rH-TO=WATER: IPROJ. No. ASA9l-020-00 
IDATE DRILLED: 6-12-91 DATE MEASURED: PLATE 11 



. LOG OF BORING NO. LEB-5 (continued) 
LEB FACILITY - SSC PROJECT 

WAXAHACHIE, TEXAS 
~~ 

Raba-Kistner 
DRILLING 
METHOD: Hollow Stem Auger / NX Core Barrel 

I- '" l- lL >-0 
IL a: a: 11. 

w c .. .. DESCRIPTION OF MATERIAL 11. l: 1-1-
I- (/l Hl: 
Il :3 ZCl w 0 :lH 
C SURFACE ELEVATION: 672.60' .J w 

Dl :3 

60-

GEOLOGIST: 
MICHAEL A. GILES 

65- DRILL CREW: 
LARRY TAYLOR 
JAMES STUBBS 
JOHN SALMON 

70-

Core 
75- Core Depth 

Run # (ft) % Rec. %RQD 

1 10-20 99 68 
80- 2 20-30 99 92 

3 30-40 99 97 
4 40-43 100 87 

85- BLOW COUNTS RECORDED: 
• = 4/50/5" 

90-

95-

100-

105-

DEPTH DRILLED: 43.0' 
DATE DRILLED: 6-12-91 IDEPTH TO WATER: 

DATE MEASURED: 

Consultants, Inc. 
LOCATION: N6805 100.00 / E2453414.00 
® UNCONF. COMPRESSION, tsf 

10 20 SO 40 60 60 10 

PLASTIC WATER LIQUID 
LIMIT CONTENT LIMIT 
+------~------+ 

10 20 SO 40 60 60 10 

IPROJ. No. ASA91-020-00 
PLATE 11 (continued) 

~ 
~ 
(\J • 
~ 



LOG OF BORING' NO. LEB-6 ~~ LEB FACILITY - SSC PROJECT 
WAXAHACHIE, TEXAS Raba-Kistner 

DRILLING Consultants, Inc. 
METHOD: Hollow Stem Auger / NX Core Barrel LOCATION: N6804827.00 / E2453254.00 

l- e.. 0 UNCONF. COMPRESSION, tsf 
l- lL )-0 
IL 0:: 0::11. 10 20 30 40 60 60 10 

III C CD ... DESCRIPTION OF MATERIAL 0.. ... CD 
J: 1-1- PLASTIC WATER -= (\I 
I- Ul MJ: I 
0.. :3 :z:Cl LIMIT CONTENT x 
III 0 ::1 M +- - - - - - • - - - - + c SURFACE ELEVATION: 662.50' .J III 

m :3 10 ~ 0 .l!O ~ 0 50 EO '0 

~ CLA Y, Hard, Highly Plastic, 94 5+ 

II~ 
I \ Moist, Dark Brown 

I ~ 1.8' * 
~ 

CLA Y, Silty, Calcareous, Hard, - ... - Moderately Plastic, Slightly u .. -' 
~ 

Moist, Tan/Gray/Yellow with 
b::::::;::! caliche deposits (extremely 
EJ:::::i weathered limestone) 

LO F2=T 5.6' 
LIMESTONE, Weathered, Soft to f='--r 

~ Moderately Hard, Light Tan 
~ - slightly argillaceous, closely 
~ spaced partings in Core Run # 1 

c p:::;:::e: - 60 degree joint in Core Run # 1 .-~ (believed to be located between 
b::::::::I:: 8' to 10' depth) 
12::::2: - slightly argillaceous from 10.3' to 
rr=;:r: 10.5' and 14.7' to 15.5' 

.... " ~ - 40 degree joint at 11.6' 
40V 

b':'= - unweathered, gray from 18.0' to 
~ 18.7' 
~ - very argillaceous from 18.7' to 

, 

~ 19.3' 
25-W 19.9' 

~ T .TM ".~ 1. UN.t:., Unweamereu, -- - 1- - - - - -- - - - -- , Moderately Gray to Dark 
Gray 

'-slightly argillaceous from 24.1' to I 
10- , 24.6' ___ ..J 

START: -1l:30-AM -
END: 2:15 PM 

~5- GEOLOGIST: 
MICHAEL A. GILES 

, 
40- DRILL CREW: 

LARRY TAYLOR 
JAMES STUBBS 
JOHN SALMON 

~5-
Core 

Core Depth 
Run # (ft) % Rec. % RQD 

1 5.3-10.3 76 46 
;0- 2 10.3-20.3 100 90 

3 20.3-25.3 100 92 

BLOW COUNTS RECORDED: 
* = 45/50/5" 

.* = 50/4.5" 
DEPTH DRILLED: 25.3' . t~!~i~ TO WATER: F No.~91-020-0C 
DATE DRILLED: 6-12-91 DATE MEASURED: PLATE 12 



DRILLING 

LOG OF BORING NO. LEB-7 
LEB FACILITY - SSC PROJECT 

WAXAHACHIE, TEXAS Raba-Kistner 
Consultants, Inc. 

METHOD: Hollow Stem Auger / NX Core Barrel LOCATION: N6805600.00 / E2453430.00 

l-
lL .. 
l: 
l-n. w a 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION: 674.70' 
CLAY, Very Stiff to Hard, Highly 

Plastic, Moist, Dark Brown 
- silty, calcareous, moderately 

plastic, tan below 2.4' (extremely 
weathered limestone) 

\ 3.2' I 
LI1YU::~~s-l,,()NE, Weathered, Soft to 

Moderately Hard, Light Tan 
- slightly argillaceous, closely 

spaced horizontal partings in 
Core Run #1 

- 9 inch vertical joint in Core Run 
# 1 (believed to be located 
between 8' to 10' in depth) 

- numerous joints (mostly 
closely-spaced horizontal 
partings) from 10.0' to 14.7' 

- 80 degree joint at 10.7' 

l-
lL 

a: w n. 
~ 
3 o 
.J 
Dl 

• 

o UNCONF. COMPRESSION, tsf 

84.0 
8 4 .5+ 

- 50 degree joint at 10.9' 
- argillaceous seam at 12.4' - - - ~--+-~~-4---+--~--+----~-4-

25~ 

30-

~5-

40-

~5-

50-

r- argillaceous from 13.4' to 14.7' 
14.7' 

T .TMF.:'n"ONE, UnVv~l:LLll~ll 
I Moderately Hard, Gray to I 
L GraL ________ ...J 

START: 7:10 AM 
END: 8:50 AM 

GEOLOGIST: 
MICHAEL A. GILES 

DRILL CREW: 
LARRY TAYLOR 
JAMES STUBBS 
JOHN SALMON 

Core 
Core Depth 
Run # (ft) % Rec. %RQD 

1 5-10 80 42 
2 10-20 100 54 

BLOW COUNTS RECORDED: 
* = 50/6" 

. DEPTH DRILLED: 20.0' fDEPTH TO WATER: -
IDA TE MEASURED: DATE DRILLED: 6-13-91 IPROJ. No. ASA91-020-00 

PLATE 13 



SYMBOLS AND TERMS USED ON BORING LOGS 
SOil 0;- ROU. TYpeS 

(~ho_n ,n ~vmool~ column) 
51R[H~1~ l[Sl p[SUtlS 

~ Poctel ~enetrometer 

o lorvane 

~ Unconfined Compression 

lRIAXIAt C~PP.~SSIO~ 

6. Unconsolidated-undrained 
l..I~:5TOHE CHAW< CA:..IC~ 

"CA1..CARE~ 0 Consolldated-undreined 

SA)o(PL[R TYPES 
(shown in sa.cle colu-n) 

C 

0 
c' 

CD 

Cohesion 

Angle of 

Cohesion 

J-ngle of 

(lota 1) 

Internal Friction (lota 1) 

(Effective) 

Internel Friction (Effect he) 

I11[ R i HOTE: Values symbolized on boring 
logs represent shear strengths 
unless otherwiSe noted. 

~helby R«t S9rn Auger he t&11fornla 
lu~ tore Sooon ~coye1")' s-,1e 

. 
TERMS DESCRIBING CONSISTENCY. CONDITION OR TEXTURE 

te~s used in this report to describe soils vlth regard to their consistency or conditions are In general accordance 
tlith the discusSion presented In Article 45 of SOIL KtOWflCS IH EN:>INEERIH:> PRACTICE. 1erzaghl and Peck. John Wiley 
, Sons, Inc. 1967. using the lDO$t reHable lnfonaaUon available fro- the field and laboratory Investigations. 
le~s used for describing soils according to their tenure or grain size distribUtion are in accordance ."'ith the 
UNIFIED SOIL Cl}~SIFlCATIOK SYSTEM. as oescrlbed in 1echnlcal Keaoranduc ko. 3-357. Waterways Experiment Station. 
March 1953. 

S 11 cll:ens i ded 
Fissured 
laminated 
Interbedded 
Calcareous 
Well graded 
fooorly graded 

R£L:.lIV( 

O-l 
'·10 

10·30 
30·50 

>50 

TE~S CHARACTERIZING SOIL STRUCTURE 
having inClined planes of .-eakness that are slicll: and glossy in appearance 
containing shrinll:ag! craCks. frequently filled ",Ith fine sand or silt; usually lDQre or less vertic~l 
cocposed of thin layers of varying colors and texture 
composed of ~1ternate layers of different soil types 
containing appreCiable Quantities of calclu= carbonate 
having wide range In grain sizes and substantial amounts of all Intermediate particle si2es 
predominantly of one grain si2e. or having a range of sizes with some intennediate size missing 

TE~5 DESCRIBIHG CONSISTENCY OR COHDITIOH 
O(IiS l1y COH~SlV~ SlRrH~TH PtJ..ST1Clly 

F-enetretion 
Rele:ive Resistanct. Cohesion Pluticity ueDre~ of 
O~ns it ,. blows Der ft Cons i sten~\' TS; lnoel Pluti::itv 

Vel") loose 0·2 Very Soft 0-0.12S 0-5 Hon~ 

Loose 2-' Soft 0.12S·0.25 5-10 lO" 
fo1ediulT. Dense '·6 r in:: 0.25·0.5 10-20 fo1ooerete 
uense 6-15 S~ if( 0.5·1.0 20-'0 PltHi, 
Very Dense 15-30 Very Stiff 1.0·2.0 >40 Hi9hly Plestlc 

>30 Hard >2.0 

01(: S11ckensldec ~nd fissured c1eys mty heve lowe~ unConfined comoressive strencths than shOwn ebove becaus~ of 
planes of weakness or creCks in the soil. 'The consisten:y rating~ of SUc.h soils tre besed on penetromHer 
readln~s. 

Raba-Kistner Con~l;an;;.ln: 



~ .r; 
.2> 
~ 

::c 
c 
~ 
C> c 
0 .r; 

U -c 
~ 

U .... 
~ 

Q.. 

Boring: LEB-l Depth: 0'-2.5' 
Material: c:rR:l, Dark Brown 

Unit Dry Weight: 85.0.; Ib/cu ft 
Water Content: 32.2 % 
Liquid Limit: 

6 

5 

4 

3 

2 

4~ 

o 
0.1 

" 

Plastic Limit: 

~ 
f'.... 

1.0 10 50 

Vertical Pressure, Ton/Sq Ft 

SWELL TEST RESULTS 

.. _ ... _ .. _ ..... _------ _. _____ B.hBA~.KISTNER CONSUJ .. TANTS. INC._ . 

PLATE 15 



.. 
~ 

C> 
Ql :c 
c 
Ql 
C> c 
0 
~ 

U .. c 
Ql 

U ... 
Ql 
0. 

6 

5 

4 

3 

2 

Boring: LIN-5 Depth: 5 '-7.5 1 

Moteriol: ~, Silty, Tan and White 
with Caliche de:[X)si ts 
(extrerrely Weathered Lime"'" 
stone) 

Unit Dry Weight: 95.5 Ib/cu ft 
Woter Content: 26.7 % 
Liquid Limit: 
Plostic Limit: 

I 

'~ 
o 
0.1 1.0 10 50 

Vert i co I Pressure I T on/Sq Ft 

SWELL TEST RESULTS 

RASA· KISTNER CONSULTANTS, INC. 

PLATE 16 


