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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 realistically 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
o Structure-specific data
+ Global data

This is one in a series of data reports prepared for the global data phase of geotechnical characterization at
the SSC site. Data collection for this study phase focused on drillhole-based gedlogical, geohydrological,
geophysical, and geotechnical tests in the near vicinity of the E and F access shaft sites. The global data
set has three key attributes: (1) uniform geographic distribution over the site footprint, (2) complete
coverage of all of the strata through which the SSC tunnels and shafts will pass, and (3) consistency of the
data from sampling site to sampling site throughout the SSC site. In combination with data from the other
phases, these data wil allow conceptual designs of construction methods. Each data report includes the
results of both field and laboratory tests for specific drilling and sampling site(s).
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DATA REPORT

Site Designator: BE 4

Objective: Drill a corehole at the proposed shaft location and determine geotechnical conditions
through in-situ hydrological testing and laboratory geomechanical testing. The corehde

extended at least 35 feet below tunnel depth.

Location: North 297,829 feet
East 2,225,784 feet
Surface Elevation 549.8 feet

BE 4 is located on the
north-northeastern section

of the proposed tunnel alignment,
approximately one mile north
northwest of Rockett, Texas.

Scope and Schedule: Coring (full depth)
Wire-line Logging
Hydrologic Testing
Laboratory Testing
Well Construction

Conditions Encountered: (see lithologic log, Appendix A)

2000 3000 4000 Feet

CONTOUR INTERVAL 10 FEET

January 25 to 27, 1990
January 27, 1990

January 30, 1990

February 5 to March 9, 1990
January 31 to February 6, 1990

Total Hole Depth: 287.0 feet

Soil: 0.0 to 30.0 feet

Weathered Austin Chalk: 30.0 to 43.3 feet

Fresh Austin Chalk: 43.3 to 287.0 feet (bottom of hole)

Static Water Level: Water level in the well probably has not reached static condition.

It was last measured at 410.3 feet above MSL (139.5 feet below
ground surface) on June 25, 1990, 139 days after the well had been
airifted to approximately 287.8 feet above MSL.



Geophysical Logging: (see wire-line logs, Appendix B)

Spontaneous Potential (SP)
Normal Resistivity (short and long)
Guard Resistivity

Point Resistance

Natural Gamma

Short and Long Gamma
Compensated Density (caliper)
Sonic Velocity (full wave)

(Note: Normal resistivity logs exhibit ermoneous data due to a short circuit in the tool; short located
and repaired on January 28, 1990.)

Hydrologic Test Results Summary: (see also Appendix C)

Vertical Packer Gauge Formation/ Hydraulic
Depth Pressure Pressure Lithology Conductivity
(ft) (psi) (psi) (cm/sec)
64.0-84.0 150 15 Austin Chalk <5.1x10°®
(fractured)
242.0-262.0 190 15 Austin Chalk <5.3x10°

Laboratory Geomechanical Test Results Summary: (see also Appendix D)

Vertical Formation/ Moisture Dry *Compressive Tangent Brazil
Depth Lithology Content Density Strength Young's Tensile
(ft) (%) (pch) (psi) Modulus Strength
Eso (psi)
(psi x 10°)
50 Austin Chalk 10 129 2175 2.09
70 Austin Chalk 9 131 2917 6.48
102-103 Austin Chalk 10-11 127 3316 6.28 310-325
132 Austin Chalk 8 136 1289 2.46
171 Austin Chalk 7-8 137 2146 1.96
178 Austin Chalk 7-8 137 1873 1.99
220 Austin Chalk 8 138 382
229 Bentonite 24
229232 Austin Chalk 812 125-136 1517-3548'®  3.39(200) 5 g3'®
254-255 Austin Chalk 89 134 168
264 Austin Chalk 8 138 1493 2.75
282 Austin Chalk 10 132 3386 7.83
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* UU triaxial test indicated by confining pressure in parentheses.
Hole Status: A monitoring well was installed in the boring on February 6, 1990 (see Appendix E).
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APPENDIX A

LITHOLOGIC LOG
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G OF BOR
'LO - ING BORING NG: BE- 4 PG 1 QF 8
PROJECT: Superconducting Supercollider . N 297,829 feet
LOCATION: E 2.225.784 £
CLIENT: The Earth Technology Corporation 2829, eet
TASK NO.: 17 GROUND EL: 5,98 feet
DATE:1-25/1-27-90TYPE: NX Core CASED TQ: 30 CONTRACTOR: SwL (89-192)
w SAMPLE LEGEND WATER INFORMATION
w e =
o Z S : | S= SPLIT SPQON Begin usi
= o o < a-xwn egin using rotary wash from
=~ & |F4 e |2 |E | EEww |F | T=2" THIN WALL | 0-30.0'. Begin coring with air
Fu| @ w3 - 89 88 gé S | %u TUBE rotary from 30.0'~140.0'.
Cuwl = 122 by x| =2 <E",;,_. S| U= 3” THIN WALL | Encountered water at 121.0'.
u n & wi HT R =Y 2 TUBE Begin using water rotary
o L a NS .
by u T C= NX RGOCK CORE at 140.0'.
TOP {BQT. DESCRIPTIGON QOF STRATUM
W -
\\ CLAY, silty, trace of roots and organic debris,
\\ 3.0 dark brown
5 § CLAY, silty, jointed, tan and brown
§ .0
Q N
X CLAY, silty, embedded limestone fragments,
— {0 \ tan to light brown
mr §
20 %
s §
L 30 \\k 30.0
30.0 LIMESTONE (Austin Chalk) severely weathered,
% moderately fractured, tan
35 % c-1 79 | 10
L_ 40 | 40,0
‘ 40.0

ORILLING GEOLGGIST _Mike Granger

ASSISTANT Kevin Jones

CHECKED BY Clem Bommarito

Shawn Wood
(3-7-90)



LOG OF BORING
PROJECT: superconducting Supercollider

BORING NQ: BE 4 pg 2 gF 8

N. 297,829 feet
LOCATION: g 2,225,784 feet

GROUND EL: 549.8 feet

CLIENT: The Earth Technology Corporation
TASK NO.: 4,

DATE:1-25/1-27-90 TYPE: NX Core CASED TQ: 30' CONTRACTOR: SwL (89-192) B
w SAMPLE LEGEND WATER INFORMATICN
w Q i
= S Z ~ |~ | @8xw |2 | S=SPLIT SPaON
"3 |Fa = Z [z .| TeYY a,| T=2" THIN WALL
Ed| 2 |u3| E (28|28 SELS |ab| yo sV see P iof®
si| 5 g2 o |Ee|Ex| I5hS |27 U= 37 THIN WALL
u < w a a. Tl | < TUBE
- w = C= NX ROCK CORE
ToP |BOT. DESCRIPTION OF STRATUM
CT 40.0 LIMESTONE (Austin Chalk) severely weathered,
mﬁt;n‘ moderately fractured, tan, occasional fossil
o c2 100_| _30_ 43,3partings
I R ¢ i
| LIMESTONE (Austin Chalk), moderatelv to medium
45 ‘ 99 99 hard, fresh, light gray to dark gray with 0.2'
on e e thick moderately, argillaceous limestone interbedsr
Also shale layers 0.2' thick, fossil partings, and
_“% medium angle calcite filled fractures.
5?TL 50.0 -fossil partings at 43.5' and 61.2'
o AL
T 50.0
S G AN
o
T
—55 ¢l C-3 100 | 100
) o
ot
o
g L1
1
=
60 [F 60.0
A G 60-0
S . -
-
| G S
 —
| 65 D T{C-4 100 | 100 -shalelayer, soft, dark gray, gradational contact at
- = 62.5' to sharp contact at 62.7!
T T -moderately argillaceous layer, medium gray,
fifi' gradational contacts at 65.3'-65.6'
) S
" -fossil parting at 68.7'
70 IO 70.0
r-. G S
lllil 70.0 .
T -60° rough, open, calcite filled ("),
+Lr fracture at 74.3'
I WD SN
) .
— 75 L xiCc-5 100 | 98
- N
) G ARy
.
1 -fossil parting at 79.5'
-—
| go (s 80.0
= e 80.0
D S G
o
DRILLING GEOLOGIST _ Mike Granger ASSISTANT  Kevin Jones CHECKED BY Clem Bommarito
Shawn Wood

(3-7-90)



BCOR
LOG OF BORING BORING NOQ: BE 4 PG 3
PROJECT: Superconducting Supercollider N. 297,829 feet
LOCATION: E. 2,225,784 feet
CLIENT: The Earth Technology Corporation
GROUND EL: 549.8 feet
TASK NO.: 17
DATE:1-25/1-27-90TYPE: NX Core CASED TQ: 44 CONTRACTOR: o 1 (89-199)
w SAMPLE LEGEND WATER INFORMATION
w =} =
=z L Z — |~ | 98xw |z | S= SPLIT SPOON
-1 8 |4 @« Z .0z, 5::';‘5.“:*:1 @, | T= 2“ THIN WALL
T w w= Rt oliaog| 22, .9 L TUBE See p. 1 of 8
ch) 2143 E |Ed|ES ZERE |22 U= 3 THIN WALL P
I I A N A TUBE
by & x C= NX ROCK CORE
TOP DESCRIPTION OF STRATUM
80.0) LIMESTONE (Austin Chalk), moderately to medium
hard, fresh, light gray to dark gray with 0.2' to
o 2' thick slightly, moderately argillaceous to
shaly limestone interbeds 1' to 4' apart. Also
| , fossil partings and traces of pyrite.
i85 | C-6 100 }100 -slightly argillaceous layer, medium gray,
‘ gradational contacts at 85.1'-85.7!
-fossil partings at 80.3', 81.2', and 82.9'
-fossil partings at 88.0', 88.6', and 89.1'
— 90! ‘ 30.0 -moderately argillaceous layer, medium gray,
e : gradational contacts at 90.6'-91.3'
; <moderately argillaceous layer, medium gray,
sharp contacts at 94.1'-94.2"
[ os | c-7 100 (100
: } -shaly limestone layer, dark gray, gradational
iy - contacts at 97.8'-98.1"
-
) G 4
2=
) . . N
—100 ::TLI 100.0 -3" pryite nodule at 101.4'
T
ILI
A,
L Y ) § T b 4
) .
— 105 I Ly! C-8 100 poo -moderately argillaceous layer, medium gray, sharp
T contact at 105.0' to gradational contact at
e o 105.5" ) :
- )
- -slightly argillaceous layer, medium gray,
1o 17 gradational contacts at 109.4'-109.8'
= 110.0
o
- -slightly argililaceous layer, medium gray, sharp
T contact at 114.0' to gradational contact at
c-9 114.2° .
- 115 Uy 98 98
p -slightly argillaceous layer, medium gray,
- o gradational contacts at 117.8'-118.2°'
II‘;
) { lII
L, -moderately argillacecus layer, medium gray,
- 120 LT gradational contacts at 119.0'-119.2'
- 120.4
) Al .
) G
I 1 1
4 i -
DRILLING GEOLOGIST _Mike Granger ASSISTANT yxovin Jones CHECKED BY Clem Bommarito

Shawn Wood
(3-7-90)



: LOG OF BORING

[—

BORING NO: BE 4 PG 4 (gF 8

PROJECT: Superconducting Supercollider N 297,829 feet
LCCATION: g, 2,225,784 feet
CLIENT:  The Earth Technology Corporation
GROUND EL: .
TASK NO.: 17 349.8 feet
DATE:1-25/1-27-90TYPE: NX Core CASED TQ: 30! CONTRACTOR: SwL (89-192)
w SAMPLE LEGEND WATER INFCRMATICN
w Q =
= & E — |~ | @8xw |2 | S= SPLIT SPQON
| 8 |Fa @ z |z | TEEW &5 | T=2“ THIN WALL
zul g |ws = egldg| 28,8 | % TUBE
en| > |£2 o CE|ET| TEGS |92 U= 3" THIN wALL | See p. 1 of 8
wo v % A A LR TUBE
Q =<9 = nigre |3
o a C= NX ROCK CORE
Tae |8QT. DESCRIPTION OF STRATUM
;- 20.0 LIMESTONE (Austin Chalk), moderately to medium hard,
iy fresh, light gray to dark gray with 0.2' to 7' thick j-
= moderately argillaceous limestone interbeds 1' to
6' apart. Also fossil partings.
‘ -foss1l partings at 120.5', i21.9' and 122.3"
i ; |~ -moderately argillaceous layer, medium gray
125 c 19 100 100 gradational contact at 122.6' ,’co sharp conéact at
' ‘ 123.8!
-moderately argillaceous layer, medium gray,
gradational contacts at 126.0'-126.2"
130.0 -moderately argillaceous layer, medium gray,
L 1305Ta ) gradational contact at 127.4' to sharp contact at
r 127.8!
LL—"—‘ - 130.0 ~fossil partings at 129.3' and 131.3!
e )
oy
] 135 y C-11 100 | 100 -moderately argillaceous layer, medium gray,
= gradational contact at 136.7' to sharp contact at
137.1!
) G G
o ~fossil partings at 138.4' and 139.7'
11
=~ 140.0 ’ i A .
e 40T 50 > -moderately fossiliferous limestone layer, gradational
- : contacts at 140.0'-147.0'
-fossil partings at 140.1', 140.7', 141.0', 142.0°',
| ‘ 1424, 142.7', 143.5', 143.8', 149.2' and 149.6'
' i G o
11
145 iy C-12 100 88
) G
-
) G ¢
iT
i S ¢
i
T 150.0
150 150.0,
T : -moderately argillaceous layer, medium gray,
T gradational contact at 153.2' to sharp contact at
- 153.7"
;TL c-13 100 | 100 -fossil partings at 152.8', 154.8' and 159.4'
— 155 b
» G-
» -
lri
b .
N - .
A
. 60ET, 0600
) v & 160.0
b U ¢
- .
) A §
ol

ORILLING GEQLGGIST _Mike Granger

ASSISTANT Kevin Jones

CHECKED BY Clem Bommarito

Shawn Wood
(3-7-90)



' LOG OF BORING BORING NO: BE 4 PG 5 OF 8

PRAJECT:  superconducting Supercollider N. 297,829 feet
LOCATION: g, 2,225,784 feet

GROUND EL: 549.8 feet

CLIENT: The Earth Technology Corporation
TASK NO.: 17

DATE:1-25/1-27-90TYPE: NX Core CASED TQ: 30 CONTRACTOR: SwL (89-192)
w SAMPLE LEGEND WATER INFORMATION
w = =z
a Z S : | S= SPLIT SPOON
Z g |EE] @ |= |5 .| SCEL | | 722t waL
zu| 8 2 T Mo lug! S<&T |ay TUBE See p. 1 of 8
cul| 2 |ws ~ fuw| 20| ZE-= A Ty
&= TS| <-une= |9~ U=3" THIN WALL
GCl &g & w W =Wy Z
w 2 w o |a wZre (2 _ TUBE
" a C= NX ROCK CORE
TGP |BQT. DESCRIPTION QF STRATUM .
-l 160.0 LIMESTONE. (Austin Chalk), moderately to medium hard,
fresh, light gray to dark gray with 1' to 2' thick
moderately argillaceous to shaly-limestone interbed{
‘ 1' to 3' apart. Also fossiliferous layers 1' thick,
C-14 75 |75 fossil partings. 1
| ~fossil partings at 160.5', 162.5', and 163.3'
166.0 146 -fossil pa;ting at 167.2!
-moderately argillaceous layer, medium gray, sharp
contact at 167.6' to gradational contact at 169.7'
‘ -fossil partings at 170.1', 170.3%, 171.9' and
C-15 100 |98 174.3"
—175; 176. -fossil partings at 176.5', 177.0', 177.3', 181.4',
181.8' and 182.6" : :
176.0
) .
. ¢
= 00 |97
- -16 | - 1
180 :riT ! -shaly limestone layer, dark gray, gradational
e contact at 182.8' to sharp contact at 183.0'
s -fossil partings at 184.1', 185.2', 186.5' and
- 186.7" o '
H -
85 ITI
e |
- 1861’ -moderately argillaceous layer, medium gray,
‘ 186.0 sharp contact at 186.1' to gradational contact
) S - at 187.0!'
T
I -shaly limestone layer, dark gray, sharp contact
190 I c-17 100 | 98 at 189.0' to gradational contact at 190.6'
o -fossil partings at 189.2', 191.6'. 192.5', 193.1!'
- and 193.8'
o s ~highly fossiliferous layer, gradational contacts
= == o at 192.9'-194.0' -
Lok
B
195 i
pom o 196.
-
LT 196.0 -fossil parting at 197.5'
= - -moderately argillaceous layer, medium gray,’
- - gradational contacts at 199.5'-200.4'
D o
b 200 - c-18 98 | 98
1]
|
) -
B AR &
ORILLING GEQLOGIST _Mike Granger ASSISTANT _xevin Jones CHECKED BY Clem Bommarito

Shawn Wood
(3-7-90)



i LOG OF BORING

BSRING NO:

BE 4 PG ¢ OF g

PROJECT: Superconducting Supercollider
LCCATICON: N. 297,829 feet
CLIENT: The Earth Technology Corporation E. 2,225,784 feet
GROUND EL: 549.8 feet
TASK NO.: 17 B
DATE:1-25/1-27-90 TYPE:  NX Core CASED TQ: 30' CONTRACTOR: SwL (89-192) g
w SAMPLE LEGEND WATER INFORMATION
w = =
=z o E | [28xwn |2 | S=SPLIT SPOON
“—1 8 |F8 x Z .2 szggg w .| T=2“ THIN WALL
Eul @ jw= = ogldgl 22, 8 |y TUBE See p.1 of 8
ool = |72 o s | 2| TEHRE |22 U= 3“ THIN WALL
w ud w =
w w |5 < w a |o BZHML = TUBE
by W = C= NX ROCK CORE
Toe |B0T. DESCRIPTION GF STRATUM
. LIMESTONE (Austin Chalk), moderately to medium hard,
J fresh, light gray to dark gray with 0.5' to 5' thick
c-18 98 | 98 slightly, moderately argillaceous to shaly lime-
‘ stone interbeds 1' to 3' apart. Also fossil partings
205 and bentonite seams.
5 206.9 -moderately argillaceous layer, medium gray with
abundant fossils, gradational contacts at 201.5'-
-—-Aﬁ 206. 202.2°
+ -shaly limestone layer, medium gray with interbedded
o o bentonite seams, sharp contacts at 203.4'-204.0°
210 — =19 -fossil partings at 204.0', 205.4', 206.8' and
i — 100 | 100 207.5"
-moderately argillaceous layer, medium gray,
gradational contacts at 208.4'-209.2'
-moderately argillaceous layer, medium gray,
; gradational contacts at 212.4'-212.9'
|_215] ~slightly argillaceous layer, medium gray,
216.0 gradational contacts at 216.0'-217.0'
-fossil parting at 219.5'
= = o 216. ‘
II
T LT c-20 100 | 100 -moderately argillaceous layer, medium gray,
—220 . gradational contacts at 220.6'-225.0'
)
1
) -
B S
L
—225m 1 226.( . .
-moderately argillaceous layer, medium gray,
- 226 gradational contacts at 226.0'-227.6'
T . -shaly limestone layer, medium gray, gradational
ane contacts at 227.6'-229.1' with interbedded
A1 bentonite seams at 227.6', 228.1' and 229.0'
L 23001 T -in ite nodule at 228.1°
c-21 91 | 90 . Pyr
= wn -moderately argillaceous layer, medium gray,
= o o gradational contacts at 231.7'-234.4'
ll .
) .
Y
—2350 T 236.4 -moderately argillaceous layer, medium gray,
 an o gradational contacts 237.1'-238.3'
- 236.9 -moderately argillaceous layer, medium gray,
gradational contact at 239.3'-241.5'
—240rY ¢-22 100 | 100
1
1 1 1
D

ORILLING GEOLOGIST _ Mike Granger

ASSISTANT Kevin Jones

CHECKED B8Y Clem Bommarito

Shawn Wood
(3-7-90)



G OF BOR
Lo BORING BORING NQ: g, PG 7 QF 4
PROJECT:  superconducting Supercollider . 297,829 feet
LOCATION:
CLIENT: E. 2,225,784 feet
The Earth Technology Corporation GROUND EL:
TASK NO.: 17 549.8 feet
DATE:1-25/1-27-90TYPE: NX Core CASED TaQ: 30' CONTRACTOR: SwL (89-192)
w SAMPLE LEGEND WATER INFORMATION
w =
z el Z |- |~ | 28zw |z | S=SPLIT sPooN
“~ 8|5 @ Zz |z | SEY¥ | | T=2" THIN wWALL
ul W < a
=) g |ws| E 183(85| 2.3 (| _ ,Juse
auw | > |2 a Cx|Ex| Iqn= (2| U=3" THIN WALL | Seep.lof38
w v %d ul a |a M. | = TUBE
n a T C= NX ROCK CORE
TgoP |BQT. DESCRIPTION QF STRATUM
i;E; LIMESTONE (Austin Chalk), moderately to medium hard,
‘ fresh, light gray to dark gray with 0.3' to 1' thick
sllghtly, moderately argillaceous to shaly lime-
stone interbeds 2' to 12' apart. Also fossil partingg
[ and low angle fractures.
| 245 -moderately argillaceous layer, medium gray,
r- ‘ 246, gradational contacts at 242.2'-242.7°'
246.( -moderately argillaceous layer, medium gray,
| i gradational contacts at 245.4'-246.1"
| -moderately argillaceous layer, medium gray,
T gradational contacts at 250.0'-250.8'
rzso L c-23 100 | 100 ) 4
Ty -fossil parting at 248.8"
L ILL
) G
l_TJ
-
N .
11
—255 ¢
= 256,
S o 256.¢
1L
L.
| 2601 c-24] . 100 | 100 -slightly argillaceous layer, medium gray,
- §radat1onal contacts at 262.0'-262.8"
- " pyrite nodules at 264.2' and 264.4'
o
265 . -
Ly 266,0 -moderately argillaceous layer, medium gray,
L 266.( gradational contacts at 267.2'-268.0'
I ~15° smooth, open, slickensided fracture at 269.8'
)
2701 C-25 100 | 100
-
1 -i" pyrite nodule at 273.9"
T -shaly limestone layer, medium gray, gradat1onal
L contacts at 275.6'-275.9'
=275 LT 276.0 -4 pyrite nodule at 275.9!
- 376. - -moderately argillaceous layer, medium gray,
- gradational contacts at 277.7'-278.5'
i
2801 C-26 100 |100
T 282.0
1
} S
b
M ¢
DRILLING GEQOLOGIST MIke Granger ASSISTANT Kevin Jones CHECKED BY Clem Bommarito

Shawn Wood
(3-7-90)



LOG OF BORING

BORING NO: BE4 PG g QOF g

PROJECT:

Superconducting Supercollider

CLIENT: The Earth Technology Corporation
TASK NO.: 17

N. 297,829 feet
LOCATION: g, 2,225,784 feet

GROUND EL: 549.8 feet

DATE: 1-25/1-27-90TYPE: NX core CASED TQ: 30! CONTRACTOR: swL (89-192)
w SAMPLE LEGEND WATER INFORMATION

w = =z
= x| 2 |- |~ | 28xw |z | S=SPLIT sPaoN
“—1 8 |3 x z |z | TeWYW G | T=2" THIN WALL See p. 1 of 8
T w = - WolWal g™g5 |0y TUBE
mu| 2 w3 - W 2| ZEEZ | o9 | U= 37 THIN WALL
sf) 3 |22 g |EF|ES| 35BS (27| =3y,
= = o o e wFre | C—N;ga

= Ty = OCK CORE

TQP |BAT. DESCRIPTION CF STRATUM
(o= o o 2820
‘ LIMESTONE (Austin chalk) medium to moderately hard
i f c-27 100 | 100 fresh, light gray. ’
285
287.(
Bottom of Exploration at 287.0 feet

—290 Monitor well installed upon completion
!
—
-295
300
—305
—3t0
— 315
=320

ORILLING GEQGLOGIST wike Granger ASSISTANT __ youin Jomes  CHECKED BY_ clen Bommarito

Shawn Wood
(3-7-90)




APPENDIX B

WIRE-LINE LOGS
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WIRE-LINE LOGGING PARAMETERS
Hole No. BE 4 Log Measured From: Ground Level

Drilling P I
Depth 287.0 feet
Bit Diameter 4.75 inches

Logqging Parameters Electrical Log Gamma Log Sonic Log

Date January 27, 1990 January 27, 1990 January 27, 1990
Bottom Log Interval 284.0 feet 284.0 feet 2789 feet

Top Log Interval surface surface surface

Type of Fluid in Hole drilling mud drilling mud drilling mud
Time Since Circulation Stop 30 minutes 30 minutes 30 minutes
Probe Type/S.N. ALP-4979 XAP-4383 CLP-4877A
Module Type/S.N. ALM-4979 XAM-4383 CLM-4877A
Logging Speed . 40 feet/min. 20 feet/min. 20 feet/min.
Sample Interval 0.5 foot 0.5 foot 0.5 foot

Note: Normal resistivity logs exhibit erroneous data due to a short circuit in the todl.

Logged by: BEE-LINE SERVICES, INC.
P. O. Box 2096
Corsicana, TX 75151

wp.V-96K/BE4



BE 4 Wire-line logs run January 27, 1990. Surface elevation 549.8 feet.

"Note: Normal resistivity logs exhibit erroneous data due to a short in the tool.

ELECTRICAL LOG

GAMMA LOG

(\RECORD\BE 4.X00)

BEE-LINE SERVICES, INC.

SONIC LOG

[
i
'
]

Tl

A

b
ah
R e
L 2 b
;: <,
it =
| ~ . \..
27 L N
-~ <l
oo
2]

T

WAL

Opl
WA

ott
N

g’

..

0zt

oct

(A

Varichle Density Log (Far Receiver)
migosac fram ix puse

200 300 400

1 ' '

CORDNBE 4 FF BEE-LINE SERVICES, INC. - COMP DENITY
[{(\RE \BE4FFO) ¥ig e 36
64" NORMAL GUARD RESISTIMTY NATURAL GAMMA SHORT GAMMA b Ta
¥5~ " dme/m 0 *T chre o o W' *o® s —wwo| |t Tme Amestude
' ¢ enoRwn . _pomTReSswry L CAUPER 2 k- oo lowcomaa uSec/Ft
F—io0 " rmlivds 300 e /m % * %00 dre 600 ) [] inches 16 100 5 400 ° 200 f Mo o
i =
4
]
,‘ ;
b}
Ay
3
A
I }
Ee
A
4
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BE 4 Wire-line logs run January 27, 1990 (Continued). Surface elevation 549.8 feet.

GAMMA LOG CONTINUED

ELECTRICAL LOG CONTINUED (\RECORD\BE 4.X00) BEE-LINE SERVICES, INC. SONIC LOG CONTINU
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APPENDIXC

HYDROLOGIC TEST RESULTS
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APPENDIX C

The objectives of the hydrologic (packer) tests were to provide estimates of the hydraulic conductivity within
the Taylor Marl, Austin Chalk, and Eagle Ford Shale formations in unfractured zones, fractured or other
suspected water-bearing zones, at the formation contacts, and at the tunnel elevation. Intervals within
boreholes were selected for packer testing based on visual inspections of rock cores and the results of
borehole geophysical testing. Sections of a borehole that exhibited increased frequency of fractures or
bedding plane parting were commonly packer tested.

Standard procedures used to conduct these tests included lowering a pair of pneumatically operated rubber
packers (in straddle-packer configuration) separated by a known length of perforated pipe into the drill hole
to a predetermined depth. The packer interval was approximately 20 feet. The packers were then inflated
to a precalculated pressure to seal against the rock side walls and water was pumped into the test interval
at a selected pressure while the flow rate was measured with a cumulative flow meter. To improve the
accuracy of measurements at low flow water was often pumped from a large container (e.g., a drum or
section of casing) and the volume removed was recorded. In addition to monitoring the water pressure and
flow rate at appropriate intervals, the height of the water pressure gauge above ground surface, as well as
the diameter and length of water pipe used, were recorded. The tests were continued until five consecutive
readings indicated a stabilization of the flow rate but for a minimum of at least 10 minutes. Standard forms
were used for data records and the hydraulic conductivity was calculated using standard Bureau of
Reclamation procedures.

STRADDLE PACKER TEST RESULTS

Test Depth ° Packer Gauge Formation/ . Hydraulic Estimated
(feet) Pressure Pressure Lithology Conductivity Depth to Static
(psi) {psi) (cm/sec) Water Level*
(feet)
64.0-84.0 150 15 Austin Chalk <5.1x10® 10.0
(fractured)
242.0-262.0 190 15 Austin Chalk <5.3x10° 10.0

At boring BE 4 two test intervals were selected based on a review of the lithologic and wire-line logs. The
upper test interval was selected to provide hydrologic data for fractured Austin Chalk. The lower interval
straddled an area of unfractured Austin Chalk at one potential tunnel elevation. Hydrologic (packer) testing
followed the general procedures outlined above. Packer and gauge pressures used during the testing
along with the calculated hydraulic conductivities are listed in the table above. Flow volumes were
measured using a calibrated container.

* The hydraulic conductivity values presented are based on an estimated static water level 10.0 feet below
the ground surface. When last measured, the water level was 139.5 feet below ground surface. Hydraulic
conductivity values calculated from the test data would be lower for a static water level below the estimated
value.
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LABORATORY RESULTS
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GEOMECHANICAL TEST RESULTS - BORING BE 4

GENERAL [BORING | MOISTURE | DRY | SPECIFIC | ATTERBERG | FRAGTION WWFMPLE UNCONFINED | TRIAXIAL COMPRESSION | FAILURE | TANGENT YOUNG'S MODULUS | [ Bz T 20 ovels Twooees | oW T ———me e
LITHOLOGY DEPTH | CONTENT | DENSITY | GRAVITY LIMITS | FINERTHAN| CONTENT {DIMENSION| FAILURE {COMPRESSIVE m@% STRAN _L Mﬂﬂ TENSILE SUAKE TABER F@ COMMENTS
[ Pi | #200 SIEVE RATIO MODE/ | STRENGTH | PRESSURE | STRESS ESO | UNLOADY STRENGTH | DURABILITY | ABRASION |  NDEX
un DEGREES * ‘ _ oy RELOAD NDEX INDEX
feet percent pet percent psi psi psi pareont ES | (psx10ES psi parcent osi
AUSTIN CHALK 562 | 101 — o . o :jﬁ“—ﬁ
AUSTIN CHALK 503 02| 1287 N 24| B30 2175 ‘{\ 71| 209 0 :l o
AUSTIN CHALK 7o | 82 E F:t:ilhm
AUSTIN CHALK 702 89 1312 2.3 ) 2017 0.55 6.48 0 |
AUSTIN CHALK 1020 0.1 — S S S S
AUSTIN CHALK 102 1 11.3] 1270 271 23| B30 3316 E 6.28 o }_—’j—‘——u——\E
AUSTIN CHALK 1026 0.9 [ 0.3 325
AUSTIN CHALK 027 — 539 F:
AUSTIN CHALK 103 1 10.3 0.5 I 310
AUSTIN CHALK 132.0 8.0 S R e o
AUSTIN CHALK 132.2 85| 1363 23 D 1289 " oeo| zue o .
AUSTIN CHALK 1712 75 R S I ——
AUSTIN CHALK 1713 80| 1369 2.3 | B-1/30 2146 1.7 vee | | [ T
AUSTIN CHALK 1776 7.0
AUSTIN CHALK 1778 76| 1371 2.3 D 1873 1.10 1.9¢ 0
AUSTIN CHALK 2196 8.0 137.8 F—
AUSTIN CHALK 2197 81 0.5 382
BENTONITE 2289 238 I 217] 136 969 B I
AUSTIN CHALK 2291 19| 1252 ]
AUSTIN CHALK 2311 87| 1332 2.65 23 100 3548 092 4.08 7.04 100 NolesZand3
AUSTIN CHALK 2311 5.82 .60 0912 Note 4
AUSTIN CHALK 2315 85| 136.1 23 D 200 2514 | 0.4 2.34 427 200 : Note 3
AUSTIN CHALK 2315 339 533 0.12(1) Notes 4and 5
AUSTIN CHALK 2319 104 130.0 }_"
AUSTIN CHALK 2322 100 | 1306 2.3 D 1517 073 2.50 0
AUSTIN CHALK 2540 0,450
AUSTIN CHALK 254.9 80| 1338
AUSTIN CHALK 255.1 8.6 0.5 1 168
AUSTIN CHALK 2642 | 81| 1380 2.4 D 1483 [os2 275 0
AUSTIN CHALK 282, 9.7 [ 1325 2.4 D 3386 0.51 7.83 o
PROCEDURE ASTM-02246 ASTM.D854] ASTM-DA31s |ASTM-Di140 ASTH-D2308 ASTR-D2s6s ASTM-DOW4S _ |ASTM-D3148] ASTM-D3967]  ISAM 1SAM TSP
BE4APRT22WK)
REVISION: 2.1
DATE: 07/13/90
* EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. NOTES: 1) All moduli calcufatad from axial strains using
a dial micrometas except whare noted. Axial gage
Symbol Failure Type Symbol Failure Type tength is the sample tongth
A No discernible failure plane B-4 Combination 2) Load frame capacity exceeded. Sample not takan to
: ) - tailure. Modulus laken at 50% of maximum stress.
(8) Well defined shear plane @ "X* angle (deg) lo [ Barreling/Bulging
vertical or to long axis of core 3) Triaxial compression test is cyclic with one
B Sheat plane ‘D Longitudinat (axial) spliting unloadheload cycte
B2 Bedding plane shear E Conical 4} Modutus and Poisson’s rativ cajcutated from axial
. 5 and lateral strains measured using LVDTs. Axial gage
B3 F No information length is 2.8 inches

Shear plane along pfe-existing fracture,
shear zane, elc. .

5) For Poisson’s ratio values: the valua within parsnthesis
ndicales the number of LVDTs racording latecal steains
Otherwise all 3 LVDTs recordad strains,
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BORING NO: BE4
DEPTH (FT): 50.3
AUSTIN CHALK
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2500 —

N
o
o
o
|

1500 —
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AXIAL STRESS (PSI)

500 —

0 —T T T
0.00 0.2I5 0.5r0 0.;5 1 .(I)O
AXIAL STRAIN (%)

[
1.25

INCLINATION (3TEG): VERTICAL

MOISTURE CONTENT (x): 10.2

DRY UNIT WEIGHT (PCF): 128.7

DEG. OF SATURATION (x): 88.8

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0°

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT S50s
ULTIMATE STRESS:
2.09 x 10ES PSI

FAILURE MODE;:
SHEAR PLANE AT 30 DEG

1.50
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BORING NO: BE4
DEPTH (FT): 70.2
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i
0.0 0.2 0.4

|
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AXIAL STRAIN (%)

|
0.8

1.0

INCLINATION (DEG): VERTICAL

MOISTURE CO x): 8.9

DRY UNIT WEIGHT (PCF): 131.2

DEG. OF SATURATION (%): 84.6

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50
ULTIMATE STRESS:
6.48 x 10ES PSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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BORING NO: BE4
DEPTH (FT): 102.1
AUSTIN CHALK
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AXIAL STRESS (PSI)
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0.0 0.2 0.4 0.6

AXIAL STRAIN (%)

|
0.8

1.0

INCLINATION (DEG): VERTICAL

MOISTURE CO g:: 11.3

DRY UNIT WEIGHT ép : 127.0

DEG. OF SATURATION (s): 92.9

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50
ULTIMATE STRESS:
6.28 x 10ES PSI

FAILURE MODE:
SHEAR PLANE AT 30 DEG




Z61—68 < ON 80r

34N9l4

SINOLVYOBYT NYILSIMHINOS
1071d NIVYLS—SS3IHLS

J1S OSS SvXdl

AXIAL STRESS (PSI)

BORING NO: BE4
DEPTH (FT):
AUSTIN CHALK
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INCLINATION (DEG): VERTICAL
MOISTURE CO gx : 8.5
DRY UNIT WEIGHT ép : 136.3
DEG. OF SATURATION (%): 96.5
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 0
TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50s
ULTIMATE STRESS:
2.46 x 10ES PSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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DEPTH (FT):
AUSTIN CHALK

171.3

N
o
o
o
]

1500 —

1000 —
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|
1.00
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1

]
1.25

INCLINATION (DEG): VERTICAL

MOISTURE CO z): 8.0

DRY UNIT WEIGHT (PCF): 136.9

DEG. OF SATURATION (s): 93.6

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50
ULTIMATE STRESS:
1.96 x 10E5 PSI

FAILURE MODE:
SHEAR PLANE AT 30 DEG

1.50
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BORING NO: BE4
DEPTH (FT): 177.8
AUSTIN CHALK
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0.00 0.2I5 O.f!O 0.7r5 1 .(I)O
AXIAL STRAIN (%)

INCLINATION DEG) VERTICAL

MOISTURE CO g

DRY UNIT WEIGHT (P 1371

DEG. OF SATURATION (%): 89.7

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
1.99 x 10ES PSI

FAILURE MODE.:
LONGITUDINAL (AXIAL)
SPLITTING

1.50
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BORING NO.: BE4
'DEPTH RANGE (FT): 231.1-232.6
AUSTIN CHALK LIMESTONE

1500
~
N
0. 1200 — (2)
~— _
) - e
-— |
(1 s00 g
o iy $
0] %) @
600 — <
et - -
ST 5
T 300- iy
)] - 5
_ u
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NORMAL STRESS (PSI)
SEE STRESS—STRAIN PLOTS INCLINATION S‘?EG: VERTICAL
FOR INDIVIDUAL SAMPLE DATA TEST TYPE: UNCONFINED COMPRESSION (ASTM D2938)

TRIAXIAL COMPRESSION (ASTM D2664
1) DEPTH (FT): 231.1(THIS SAMPLE DID NOT FAIL—DELETED FROM MOHR CIRCLE PLOT)
2) DEPTH (FT): 231.5
3) DEPTH (FT): 232.2
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DEVIATOR STRESS (PSI)

BORING NO.: BE4

DEPTH (FT): 231.1

AUSTIN CHALK LIMESTONE

INCLINATION

DEG) VERTICAL

MOISTURE CO

0.2 -

o

T T T T T 1
*

T
@

AXIAL STRAIN (%)

DRY UNIT WEIGHT (PER) 133 2

DEG. OF SATURATION (

ASSUMED SPECIFIC GRA TY 27
CONFINING PRESSURE (PSl): 100
TEST TYPE: TRIAXIAL

MPRESSION
(ASTM D 26884)

GFLE BE42311 DATE: 00~07-90 CAL: MCT4

TANGENT MODULUS AT 50%
MAXIMUM STRESS:
4.082 x10E5 PSI

FAILURE MODE:
LOADED TQO 3548 PS|
W/O FAILURE




DEVIATOR STRESS (PSI)

DEVIATOR STRESS vs LATERAL STRAIN
DEPTH: 231.1 ft

N

o

[«=)]

o
|

0 BORING: BE4

1000 - ROCK TYPE: AUSTIN CHALK

INCLINATION (DEC): VERTICAL
| MOISTURE CONTENT
DRY UNIT WEIGHT (
DEG. OF SATURATION (8):95.4

ASSUMED SPECIFIC GRAVITY:2.65
] CONFINING PRESSU
TEST TYPE: TRIAXAL

: 8.7
:133.2

S

(ASTM D 2664)

33
GFILE: LAT4000; DATE: 04—13-90

-0.25

T

|
-0.20

JACKET-LVOT (3)

- T
015 -0.10
LATERAL STRAIN (%)

|
-0.05

DEVIATOR STRESS vs AXIAL STRAIN
BORING: BE4 DEPTH: 231.1 ft

i LOAD FRAME CAPACITY EXCEEDED. SAMPLE NOT
TAKEN TO FAILURE. MODULUS TAKEN AT 50% OF
4 MAXIMUM STRESS.

75

ROCK TYPE: AUSTIN CHALK -
INCUNATION (DEG): VERT](‘AL

MOISTURE CONTENT (s 22

DRY UNIT WEIGHT (PCF):133.2

DEG. OF SATURATION (%):95.4
ASSUNED SPECIIC GRAVT265
CONFINING PRESSURE (PSI): 1

TEST TYPE: TRIAXIAL COMP) £SSON TEST
(ASTM D 2664)

T | T I T T T

0.0 0.2 0.4 0.6 0.8 1.0
AXIAL STRAIN (%)

(GBE50 PLATEN-DIAL GAUGE

GFILE: AXRY4000; DATE: 04—13-90 MCT 4



BORING NO.: BE4
DEPTH (FT): 231.5
AUSTIN CHALK LIMESTONE

INCLINATION (DEG): VERTICAL
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M r%ro-m S S o S S 2
i AXIAL STRAIN (%)
P
(@]

R

MOISTURE CONTENT EF)
DRY UNIT WEIGHT (PCE): 1361
DEG. OF SATURATION (%): 96.4
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSUREC(SPSI?? 200
TEST TYPE: TRIAXIAL COMPRE

SSION
D 2664)

OFLE: BE42315 DATE: 00—07-90 CAL: WCT4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
2.837 x10E5 PSI

FAILURE MODE:
AXIAL SPLITTING




DEVIATOR STRESS vs LATERAL STRAIN

BORING: BE4

DEPTH: 231.5 ft

2500
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o

DEVIATOR STRESS (PSI)
S on
o o
o o

ROCK TYPE: AUSTIN CHALK

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT Pg : 8.5

DRY UNIT WEIGHT (PCF): 136.1

DEG. OF SATURATION (%): 100.00

ASSUMED SPECIFIC GRAVITY: 2.65

CONFINING PRESSURE PSIk 200

TEST TYPE: TRIAXIAL COMPRESSION TEST
(ASTM D 2664)
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1
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GFILE: LATS000; DATE: 07-02-80

O 1 I
-0.15

T 1 T 1
-0.10 -0.05

17T 11

0.00

LATERAL STRAIN (%)

----- JACKET-LVOT (1)

DEVIATOR STRESS vs AXIAL STRAIN
BORING: BE4 DEPTH: 2315 ft

ROCK TYPE: AUSTIN CHALK
INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (x): 8.5

DRY UNIT WEIGHT (PCF); 136.1

DEG. OF SATURATION (%): 100.00
ASSUMED SPECIFIC GRAVITY: 2.65
CONFINING PRESSURE Ps?(: 200

TEST TYPE: TRIAXIAL COMPRESSION TEST
(ASTM D 2664)

PN WU U WA RS SRR MRS WY NNV NS WS TASY WO TN NS S SHNN NN SN NN SN NN SUNNE N DU S S T

| T T i T T T

! |
0.0 0.5
AXIAL STRAIN (%)

----- JACKET-LVOT (2) G300 PLATEN-DIAL GAUGE

T
1.0 1.5

GFILE: AXRY3000; DATE: 07—02—90 MCT 38
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AXIAL STRESS (PSI)

BORING NO.: BE4
DEPTH (FT): 232.2
AUSTIN CHALK LIMESTONE

INCLINATION (S_FG) VERTICAL
MOISTURE CO % 10.0
DRY UNIT WEIGHT (P 130.6

1600 DEG. OF SATURATION ( 8 93.3
- ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PS!): O
. TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)
i §
1200 — 3
T §
. :
i g
800 — i
i
T b
i TANGENT MODULUS AT 50=
1 ULTIMATE STRESS:
400 — 2.500 x10E5 PSI
i FAILURE MODE:
AXIAL SPLITTING
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BORING NO: BE4
DEPTH (FT): 264.2
AUSTIN CHALK
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500 ~

0 T T
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AXIAL STRAIN (%)

INCLINATION (DEG): VERTICAL

MOISTURE CO| %) 8.1

DRY UNIT WEIGHT éP : 138.0

DEG. OF SATURATION (%): 99.0

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50
ULTIMATE STRESS:
2.75 x 10ES PSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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BORING NO: BE4
DEPTH (FT): 282.1
AUSTIN CHALK
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|
0.8

1.0

INCLINATION DEG) VER'nCAL

MOISTURE CONTENT g

DRY UNIT WEIGHT (P 1:525

DEG. OF SATURATION (%): 96.4

ASSUMED SPECIFIC GRA 27

CONFINING PRESSURE (PSI)

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50
ULTIMATE STRESS:
7.83 x 10ES PSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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Locking Cover
Cap

Concrete Pad

Ground Surface

2-Inch Schedule 80

551.6

MSL

549.8

MSL

SINZA7 AW N/ \

5-2" stainless steel centralizers

PVC Pipe spaceq 40'-50' apart between 549.8
and 287.8
6.75-Inch Hole
Cement - Bentonite Grout ——m
MSL
Bentonite Plug =i 311.8 MSL
307.8 MSL
PVC Screen with
0.010-Inch Slots
Sand 287.8 MSL
PVC Tip
283.8 MSL
Bentonite Plug ————fm- 280.8 MSL
Sand -—-»j
272.8 MSL
Bentonite Plug ————pm- 270.8 MSL
Sand —ee—jp-
- Hol
4 3/4-Inch Core Hole ———m~ Note: All the backfill materials (sand,
Total Depth :287.0 Feet 262.8 MSL bontonite pollots and cement bentonito

Boring: BE 4
Location: N 297,829
E 2,225,784
Date(s) Installed: 1-25-90
Well Construction
Supervising Geologist: Mike Granger
Approved By: Shawn Wood

NOT TO SCALE

Date: s5-14-90

slurry) were placed by vemie.

"As Built"

Well Construction Diagram

Observation Well
No.

BE 4 Figure




