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FOREWORD

The goal of the geotechnical studies at the Texas Superconducting Super Collider (SSC) site
is to allow the geologist and engineer to build their level of knowledge and confidence about
the geologic structures and geotechnical properties of the site materials to the point at which
there remains only a realisticaily small risk of encountering geotechnical conditions during
construction that would significantly increase construction costs or delay construction
schedules. To do this, a characterization program has been designed to meet the following
objectives:

« To confirm the site’s suitability and optimize the ring location (the “footprint")
and hall positions on the ring

+ To provide data for a preliminary structural design

» To provide a rational framework within which construction contracts and
schedules can be formulated

+ To maximize the use of the site-specific data already gathered by the proposer.

The geotechnical program to meet these objectives has been divided into the following three
phases of study:

+ Footprint location data (the present phase)
* Global data (planned)
«  Structure-specific data (planned).

The primary purpose of the present footprint location phase is to quickly assess whether
individual components of the collider footprint, or the entire footprint, need to be relocated
because of geotechnical constraints. Accordingly, the following areas have been assessed:

+ Areas on the western side of the footprint where the geologic structure brings
the Eagle Ford Shale close to the depth of the tunnel and experimental hails,
thus presenting potential constraints due to weak, deformable rock.

* Areas where the tunnel placement is shailow and/or there are nearby sources
of vibration such as major highways and railroads that may represent a
problem due to unacceptable vibrations at tunnel depth.

« Zones of potentially poor rock quality and high water inflow in the rock that
should be avoided for the experimental hall excavations.

This is one in a series of data reports prepared for the footprint phase of geotechnical
characterization at the SSC site. Each data report includes the results of both field and
laboratory tests for a specific drilling and sampling site. Interpretations of these data will be
covered in topical reports, including three planned reports, as follows:

+ Train-, traffic-, and quarry-caused vibrations
+ Geomechanical properties of the Eagle Ford Shale

»  Structure and stratigraphy of the near-cluster.

Future planned program phases--giobal and structure-specific data collection--will
concentrate on (1) evaluating ring areas where few geotechnical data are currently available
and (2) conducting more detailed studies at the sites of the injector and experimental halls.



Site Designator: BF1.6

DATA REPORT

Obijective: To delimit the top of the Eagle Ford Shale and to obtain core samples of
Austin Chalk and Eagle Ford Shale for geomechanical laboratory testing.

Location: North 282,039
East 2,176,960

Surface Elevation

BF 1.6 is located on the northwestern
side of the ring, about 2 miles

northwest of Sardis.

Scope and Schedule:

Conditions Encountered:
Total Hole Depth 152.7
Soil 0.0 to 1.0 feet

627.6

SCALE 1:24,000

1000 0

1000 2000 3000 FEET

CONTOUR INTERVAL 10 FEET

Coring

Wireline Logging

Laboratory Geomechanical Testing
Plugging and Abandonment

feet

Austin Chalk 1.0 to 98.3 feet
Eagie Ford Shale 98.3 to 152.7 feet
(see lithologic log, Appendix A)

Geophysical Logging: (See wiredine logs, Appendix B)

Spontaneous Potential

Normal Resistivity (short)

Guarded Resistivity (long)

Natural Gamma

Compensated Density (caliper)

Sonic Velocity (full wave)

May 24, 1989
May 24, 1989
May 25 to June 7, 1989
May 25, 1989



TABLE 2. BULK AND CLAY MINERALOGY TEST RESULTS

Page 1 of2

Depth 26.5 feet Austin Chalk
Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
quartz 1.4 illite 9.2
K-feldspar 0.0 kaolinite 0.0
plagioclase 0.0 Fe-chlorite 0.0
calcite 95.9 illite/smectite 908
siderite 0.0 100
hornblende 0.0
pyrite 1.5
clay minerals » 12

100
Depth 132.7 feet Eagle Ford Shale
Whole Rock Composition: Relative Clay Abundance:
Min Percent Minerai Percent
quartz 19.5 illite 17.4
K-feldspar 2.2 kaolinite 3.9
plagioclase 2.3 Fe—chlorite 10.7
calcite 0.6 illite/smectite 68.0
siderite 0.3 100
hornblende 0.5
pyrite 2.2
clay minerals 2.4

100




TABLE 2. BULK AND CLAY MINERALOGY TEST RESULTS

Page 2 of 2
Depth 145.0 feet Eagle Ford Shale
Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
quartz 10 illite 50
clay minerals 20 kaolinite 80

100 100




TABLE 1. GEOMECHANICAL TEST RESULTS - COREHOLE BF1.6

Geoiogic Formationand | Depth MBisture Dry Density Sample U d |Triaxial Comp i Oirect Shear Brazil 2nd Cycie Swell
General Lithology Content Dimension | Compressive Tensite Slake-Durability Pressure
Ratio Strength Strength Index Index
o
A 01. 0y On T

fant percant psi R osi Rsi psi psi le-m |__osi
Austin Chalk Limestone S0 130 1214 25 1349
Austin Chalk Limestone 6.0 263
Austin Chatk Limestone 254 119 1266 25 1640 209
Austin Chalk Limestane 25.8
Austin Chalk Limestone. 45.0 20 40 2441
Austin Chalk |imestone 454 136 1253 25 2670
Austin Chalk Limestone 45.9
Austin Chalk Limestone 83.0 100 1318
Austin Chalk Limestone 8s.2 39 233
Austin Chalk Limestone 90.0 129 300
Eagle Ford Shale 1027 208 110.2 - 23 3
Eagie Ford Shale 103.5 31
Eagle Ford Shale 107.7 176 115.0 2.5 298
Eagle Ford Shale 108.2
Eagte Ford Shaie 108.7 74
Eagle Ford Shale 1089 19 100 374
Eagle Ford Shale 1169 171 1149 25 233
Eagle Ford Shale 117.5
Eagle Ford Shale 118.0 37
Eagle Ford Shate 1238 1582 1183 24 271
Eagle Ford Shaie 1249 95
Eagle Ford Shale 1327 167 116.4 38 36
Eagle Ford Shale, 132.8 155 1158 33
Eagle Ford Shale 1334 15.3 1180 a3
Eagle Ford Shale 134.0 159 1185 2.2 350
Eagle Ford Shale 137.7 152 1168 24 keds)
Eagle Ford Shale 138.5 140
Eagle Ford Shale 1438 17.3 117.4 24 343
Eagle Ford Shale 1449 : 104
Fagle Ford Shale 1:8.0 178 117.3 23 218

Procedure ASTM-C2216 | ASTM-D2038 ASTM-D2664 ISRM ISRM SRM | ISRM

Nole Mineraogwcal date avaiabie n Tae 2.

wp VBA/BF1 .6







f LOG OF BORING BORING NG: BFL.6PG 1 OF 4

PROJECT:  ssC |
LOCATION: N 282,039 feet
CLIENT: TETC E 2,176,960 feet

GROUND EL: 627.6 feet
TASK NO.: 17 .
DATE: 5/23/89 TYPE: Nx Core CASED TQ: 1.0 CONTRACTOR: MJA
T
w SAMPLE LEGEND WATER INFORMATION
w ) =
& Z S ; S= SPLIT SPGON
z oo < oocwn
=_| 2 (€] = |2 |5, | SCdW T | T=2" THIN WALL
E5 9 w3 B (2485 22,2 |u L. v
el 2 (22| £ |=g|22| ZERZ |28 u= 3" THIN WALL
W | R u & |& | mEr, |2 TUBE
e < W T | C= NX ROCK CORE
TOP |BOT. DESCRIPTION OF STRATUM
— LIMESTONE (Austin Chalk), medium hard, mod.
o 1.0 weathered, tan
= 3.0 |1004 93 2.7-2.9 fracture, 15°, ferruginous, rough
e 3.0 2.9
'L.‘.X'YCI 5.0 95| 91 LIMESTONE (Austin Chalk), moderately hard,
~ 5 ms g fresh, slightly fossiliferous, with
== té 5.0 argillaceous bands, lt. gray
T 6.5 2.9-3.9 argillaceous, gray
- . 98| 91 4.2-4.9 fracture, 70°, ferruginous, rough
o~ 10.0-10.3 argillaceous, dk. gray
Box 1 10.0 11.5-13.0 argillaceous, dk. gray
10 Eenox 2[10-0
i L 98 93
; 15.0
LS e 15.0
——— 971{ 97 18.9-19.0 argillaceous, dk. gray
3 20.6-21.0 argillaceous, dk. gray
— 20 e 23.5-23.9 argillaceous, dk. gray
on s 23.9 fracture, 45°, slickensided, rough
- 22.5 24.3-25.3 bentonitic seam
s 22.5
c2
25.3
= 25
to 100{ 95
27.2
CTT{Box 4 28.4-28.9 argillaceous, dk. gray
- 30 T
S 32.5
e 32.9
35 Box §
100} 100
T
D - 8
- 40 40.5-41.0 shale
e 42.5
I 42.5

DRILLING GEOLOGIST J. Murchison ASSISTANT G. qames CHECKED BY W. Flanigan



LOG OF BORING

BCRING NQigrlL.6 PG 2 OF 4

PROJECT: 538C

LOCATION: N 282039 feet

|
{ CLIENT: TETC E 2,176,960 feet
! GROUND EL: 627.8 feet
| TASK NG.: 17 :
! DATE: 5/23/89%9 TYPE: Nx Core CASED TO: 1.0 CONTRACTOR: WA
It Y
| % " SAMPLE LEGEND WATER INFORMATION
! W & -
’ & Z ae8ewn [ [ 5= SPLIT SPOON
Sl g FE3l & % |2 | ZE8w | .| T= 2" THIN WALL
i g = Wo Wal oS5 (& TUBE
FuH 8 juw E CLiILS] EE~= & “
’E{f 3= ..Jg o ﬁm Ez .qmm-— g}— U= 37 THIN WALL
W w oy L a la | GEHEe 1= TUBE
e = & T | C= NX ROCK CORE
TOP {BQT. DESCRIPTION QF STRATUM
::?t;le LIMESTONE, (Austin Chalk), moderately hard, fresh,
o 42.5 stightly fossiliferous, with argiflaceous bands, It. gray
. LR Box § 42.5
s 42.5-44.0 argiltaceous, dk. gray
}- 4555 C3
| }“}j 44.9
«] 100 97
46.6
4%.7-49.8 shale -~ broken zone
j’ SO 1% VI
32.5 53.6~54.0 shale
Tor T BoX 7 52.5
b 55
LTrXLY log 99
o 59.1-59.8 shale
T 60.2-60.4 shale
- 60 62.9 fracture, 20°, slickensided, rough
S 64.6-65.0 fracture, 70°, rough, clean surface
B 82.5 65,0-65.4 shale
% 55 65.5 fracture, 23° calcite healed, hairline
* 67.8~68.1 shale
e 63
T 100 | 100
e 70
72.0-72.5 shale
Bax 9 72,5
Dot TS
sm— P
75 2K
- 76.5-77.9 argillaceocus, dk. gray
T T 100 | 100
s
e 80
aoxlﬂ
82.5
T 8.5

DRILLING GEOLQOGIST J. Murchison

ASSISTANT G. James

CHECKED BY__w. Flanigan
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LOG OF BORING

BORING NQ: BFl.6 PG 3 COF 4

(PROJECT:
CLIENT:
TASK NO.:

SsC
TETC
17

LOCATION: N 282,039 feet
E 2,176,960 feet
GROUND EL: 627.6 feet

| DATE: 5/23/89

Nx Core

CASED TO:

1.0 CONTRACTQR: MJa

DEPTH 1IN
FEET
SYMBOL
SAMPLE TYPE
& NUMBER

DEPTH RANGE |3
e
m

TOP |BAT.

PERCENT
REC.

PERCENT
RaD.

STANDARD
PENETRATION

TEST PER

SAMPLE LEGEND WATER INFORMATION

6 INCHES
HAND PEN.
TSF.

S= SPLIT SPQAQON
Tm 2“ THIN WALL

TUBE
Us 3% THIN WALL
TUBE
NX ROCK CORE

c

DESCRIPTION OF STRATUM

L

I

- 85

82.5

§2.5

X 111 Box
o ll

— 90

s C4

T T T!89.0

- S ¢

-

90.5

~ 95 [

92.5

100

100

LIMESTONE, (Austin Chalk), moderatelg hard,
fresh, slightly fossiliferous, wit
argillaceous bands, lt. gray

83.0-83.5 fracture, 85°, rough, clean surface

84.2-84.4 argillaceous, dk. gray

89.0 pyrite nodule
90.1-92.5 shaly zone

92.5

92.

(V1)

102.7

100

98

112.7

100

100

"T1112.7

122.7

86

86

Stop

ill

ng 5A23

122.7

Re&mf,er.

ling [5/24

e

TIMESTONE, arenaceous, argillaceous, fossilif-
erous, moderately hard, fresh, gray-dk. gray

95,7-96.3 fracture, 70°, rough

98.3

SHALE, (Eagle Ford) soft to medium hard, fresh,
dk. gray-black

98.3-98.6 broken zone

101.3-101.8 fracture, 60°, rough, clean surfacﬁ

104.6-104.7 limestone

112.6-112.7 limestone

114.3-114.6 fracture, 45°, slickensided, rough
114.7 limestone

116.7 limestone

116.7-116.8 fracture, 10°, slickensided
118.0-118.1 fracture, 10°, slickensided
119.4-119.9 fracture, 45°, slickensided
120.3-120.4 fracture, 15°, slickensided

(1.4' core left in hole)

Picked up.l Q' core in. hale

DRILLING GEOLQGIST

J. Murchison

ASSISTANT G. James CHECKED BY W. Flanigan




- LOG OF BORING BORING NO: ZFL.6 PG 4 OF 41
!E"I': 35

- .. | LOCATION: N 282,039 feet
CLIENT:  TETC E 2,176,960 feet
GROUND EL: 627.6 feet

TASK NC.: 17

DATE: 5/24/89
Rl

l

{
i

t Wx Core CASED 7GQ: 1.0 CONTRACTOR: MJA
SAMPLE LEGEND WATER INFORMATION

S= SPLIT SPOON

T= 2% THIN WALL
TUBE

U= 3" THIN WALL

TUBE
NX ROCK CORE
TGP |BAT. CESCRIPTICON QOF STRATUM

SHALE, (Eagle Ford), soft to medium hard,
fresh, dk. gray-black

FEET
SYMBOL
PERCENT

RQD.
STANDARD

PENETRATION

TEST PER
6 INCHES

DEPTH RANGE |
By
m
PERCENT
REC

DEPTH IN

& NUMBER

HAND PEN.
TSE.

O
L]

SAMPLE TYPE

122.7
1237 —|1124.9 fracture, 30°, rough, clean surface
125.4 fracture, 30°, rough, clean surface
125.8 fracture, 10°, rough, clean surface
95 85 126.8-127.6 soft broken zone

129.4-129.9 broken zone

131.5-131.8 soft broken zone

132.7

132.7

135.1 limestone
136.4 fracture, 20°, rough, clean surface

100 | 98

142.4-142.8 soft zone
142-1 143.6 fracture, 45°, rough, clean surface

142.7

146.5 fracture, 20°, rough, clean surface

100 98

.0+ 152.2-152.7 broken zone
152.7

Total Depth 152.7'

Wireline Logged 5/24/89
Boring Plugged 5/25/89

DRILLING GEOLOGIST J- Murchison ASSISTANT G. James CHECKED BY Ww. Flanigan







Hole No. BF1.6

Drilling Parameters
Depth 150 feet
Bit Diameter 3.25 inches

WIRE-LINE LOGGING PARAMETERS

Log Measured From: Ground Level

Date May 24, 1989 May 24, 1989 May 24, 1989
Bottom Log Interval 150.5 feet 150 feet 146.1 feet
Top Log Interval surface surface surface
Type of Fluid in Hole boring fluid boring fluid boring fluid
Time Since Circulation Stop 1 hour 6 hours 1 hour
Probe Type/S.N. ALP-4979 XAP-4383 CLP-4877A
Module Type/S.N. ALM-4979 XAM-4383 CLM-4877A
Logging Speed 15 feet/min. 15 feet/min. 6 feet/min.
Sample Interval 0.5 feet 0.5 feet 0.1 feet
Logged by: BEE-LINE SERVICES, INC.

P.O. Box 2096

Corsicana, TX 75151



BF 1.6 Wire-line logs run May 24, 1989. Surface elevation 627.6 feet.
ELECTRICAL LOG GAMMA LOG

SONIC LOG
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a€0L0GI5TS MASON~JOKNSTON & ASSOCIATES. INC. OALLAS. TEXaS

SSC BOREHOLE PLUGGING REPORT

TETC Project No. 87-~388-00/F%
Task No._/7
Boring No. BF-Le

Texas Coordinate Location:

N 282,039 feet
£ 2,176,960 feet

Surface Eievation:. 0276 feet Loowirt placal

f» Swéace
Totai Boring Deptn:___ 4527 5 pen borchele

(110 Cesing)

Plugging Remarks:_Zeciag Grovtry aton
Compbtion o ﬂ/"y/f'/gc__zad Lot/ tesping.

Auspa

D Sacks of comnt and Yo sack of . Chall
Bentraite mixed arYh _apprevmofely
i Sor ere 7

el Aefgégé Lcth bl reds

Eagle
Forc)

SHALE

Date Plugged: S/2s/#9

Time Completed: P o0 Am

D‘riliing Geotogist:_Jodn Mashion

/54-%

MJA Coordinator: _/(Z:/ Flenigen
MJA No.: 5530. /2

ENQINEERS







BORING BF1.6

Austin Chalk
Test Depth (ft)
500 -
DS 89.2-90.0
400 -
@ 300 a
< (129,300)
(7]
(7]
o
& a
fc.i, (39,233)
_: -
& 200
100
0 T I T I T I I T
0 100 200 300 400 500
Normal Stress (psi)
DS-ISRM
= The Earth Technology Direct Shear Test FIGURE
W Compormion Texas SSC Site O-1




