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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:

o Footprint location data (completed)
« Structure-specific data (the present phase)

« Global data (in progress).

This is one in a series of data reports prepared for the structure-specific phase of geotechnical
characterization at the SSC site. Data collection for this study phase focused on drillhole-based gedlogical,
geohydrological, geophysical, and geotechnical tests at the locations of experimental halls and the injector.
In combination with data from the other phases, these data will allow conceptual designs of construction
methods and structural supports for key underground structures. Each data report includes the results of
both field and laboratory tests for specific drilling and sampling site(s).



DATA REPORT

Site Designator: Interaction Region (IR) 1

Objective: Characterization of subsurface conditions at the Interaction Region 1. Drill four coreholes,
three vertical and one inclined approximately 45° from horizontal; in situ geohydrological
and geophysical testing; excavate one trench to a maximum depth of 4.5 feet; characterize
fractures; and obtain samples for mineralogy and geomechanical testing.

Interaction Region 1 is located
on the western side of the ring,
approximately 1 mile
north-northwest of Boz, Texas.

BIR 11, 13, and 14 are vertical coreholes.

BIR 12 is an angled boring with
a bearing of approximately S87°W,
angled 45.5° from horizontal.

Scale 1:12,000 )
0 1000 2000 Feet
P ——

CONTOUR INTERVAL 10 FEET

Boring Locations:

Boring Northing Easting Surface Elevation
(feet) (feet) (feet)

BIR 11 239,029 2,175,454 670.2

BIR 12 239,008 2,175,582 667.5

BIR 13 238,844 2,175,494 669.9

BIR 14 239,199 2,175,518 667.5
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Scope and Schedule:

« Borings
Boring Coring Wire-Line Hydrologic Laboratory Well Construction
(full depth) Logging Testing_ Testing or Plugging

BIR 11 Sept.11 to 15, Sept. 15, 1989 Sept. 15, 1989 Sept. 11 to Sept. 21, 1989
1989 Oct. 9, 1989 (Well)

BIR 12 Sept. 12 to 16, Sept. 16, 1989 Sept. 18-19, Sept. 14 to Sept. 19, 1989
1989 1989 Nov. 9, 1989 (Plugging)

BIR 13 Feb. 23 to Mar. 2, 1990 Not done Mar. 6 to 26, Mar. 3, 1990
Mar. 2, 1990 1990 (Plugging)

BIR 14 Feb 26 to Mar. 2, 1990 Not done Mar. 14 to Mar. 3, 1990
Mar. 2, 1990 26, 1990 (Plugging)

« Geologic mapping and trenching - September 25 to October 1989

o Downhole velocity surveys (in boring BIR 11 only) - November 20 and 21, 1989

Conditions Encountered: (see Lithdlogic Logs, Appendix A)

Boring No. Total Depth Soil Weathered Austin Chalk Eagle Ford
(feet) (feet) Austin Chalk (feet) Shale
(feet)
BIR 11 265.0 00to 1.0 1.0t0 3.0 3.0to 217.4 217.4 10 265.0
BIR 12 341.5 (inclined) 0.0to 25 251097 9.7 to 304.6 304.6 t0 3415
(Angle Hole) 243.5 (vertical) 00t01.8 1.810 9.0 9.0t0 217.5 217.5 t0 243.4
BIR 13 304.0 001020 20t07.0 7.0 to 215.0 215.0 to 304.0
BIR 14 303.0 0.0t0 1.7 1.71t0 6.0 6.0 to 216.4 216.4 to 303.0

Note: Water level was measured at 667.1 feet above MSL on Apxil 9, 1930.

Geophysical Logging: (see Wire-line Logs, Appendix B)

Boring |Spontaneous| Normal Guard Point Natural | Short and [Compensated| Sonic Other
No. Potential | Resistivity | Resistivity Resistance | Gamma Long Density Velocity
(SP) (Short Gamma (Caliper) (Full
and Long) Wave)
BIR 11 * * * * * * * * Neutron
BIR 12 * * * * * * * * Deviation
BIR 13 %* * * %* %* * * *
BIR 14 * Note 1 * * * * * *

Note 1: Tod malfunction; long resistivity data missing.
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Geologic Mapping Results Summary: (see also Appendix C)

Geologic mapping identified exposed bedrock approximately 750 feet east of the IR. This exposure was
large enough to provide representative fracture data in the area of the IR. Analyses of boring logs for
BIR 11, BIR 12, BIR 13 and BIR 14, as well as logs of adjacent borings, indicate that no major faults
cross IR 1. See Appendix C and Drawings GP-1 and GS-3 (in pocket). Comparisons of wire-line and
lithologic logs show no evidence of faulting between any of the borings BIR 11, BIR 12, BIR 13, BIR 14,
SE 10.7, BIR 21, SE 10.8, or BK 1’ (see Appendices A and B and Drawing GS-3).

Hydrologic Test Results Summary: (see also Appendix D).

Boring Vertical Packer Gauge Formation/Lithology Hydraulic
Test Depth Pressure Pressure Conductivity
(ft) (psi) (psi) (cm/sec)
BIR 11 140-160 125 20 Austin Chalk <46x10°
BIR 12 136-151 110 30 Austin Chalk 9.2 x 107
BIR 12 212-226 200 40 Austin Chalk/Eagle 15x 10°

Ford Shale Contact

Bulk and Clay Mineralogy Test Results Summary: (see also Appendix E)

Formation: Austin Chalk

Whole Rock Composition: Relative Clay Abundance:
Minerai Percent Mineral Percent
quartz upto?2 illite 0-5
calcite up to 98 kaolinite 0-1
pyrite upto1 smectite 0-95
total clay 0-95

Formation: Eagle Ford Shale

Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
quartz 0-27 montmorillonite 0-18
K feldspar 0-3 illite 6-54
plagioclase 0-3 kaolinite 11-48
calcite 0-2 Fe-chlorite 0-3
siderite 0-1 mixed layer 27-74
pyrite 04 (illite/smectite)

total clay 62-100
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Laboratory Geomechanical Test Results Summary: (see also Appendix E)

Vertical Formation/ Moisture Content Dry Unconfined  Tangent Brazil
Depth Lithology (%) Density Compressive Young's  Tensile
(ft) (pch) Strength Modulus  Strength
(psi) Eso (psi)
(psi x 105)
4-5 Austin Chalk 13-14 120-123 2073-2364 8.33 205
23-30 Austin Chalk 10-13 127-129 2053 1.90 192
41 Austin Chalk 13 120 249
48-53 Austin Chalk 12-15 121-125 1314-2392 1.71-556  146-192
75 Austin Chalk 13-15 119 2319 3.80 225
85 Austin Chalk 17 113
99-103 Austin Chalk 15-18 112-118 1095-2338 3.23 264-274
117-122 Austin Chalk 12-15 119-124 1971-2828 1.50-7.26  184-279
134-140 Austin Chalk 12-17 114-117 419-2978 0.27-3.43 237-339
142-145 Austin Chalk 12-15 117 2164 14.00 226-327
148-149 Bentonite 18-38 84-106
150-153 Austin Chalk 11-13 123 2655 267
157 Austin Chalk 15-16 120 2559 7.30
'166-170 Austin Chalk 11-14 121-132 2940 7.90 197
181-187 Austin Chalk 9-14 120-132 1317-2880 1.706.79
200 Austin Chalk 15-16 117 2474 256
213-215 Austin Chalk/Transition 11-15 116-128 73-2696 0.05-5.70
220-221 Eagle Ford Shale 17-18 112-115
225 Eagle Ford Shale 17-18 113-116
229-236 Eagle Ford Shale 15-16 118-120 278-446 1.18-2.00
242-247 Eagle Ford Shale 13-17 115-120 114 0.11
253-256 Eagle Ford Shale 10-17 " 116-122 441 0.76-1.90
259-263 Eagle Ford Shale 15-18 115-120 98 0.37-0.88
275 Eagle Ford Shale 9-11 130 537 0.96
283-288 Eagle Ford Shale 1217 115-123 149-242 0.24-0.26
292-296 Eagle Ford Shale 15-18 117 128-425 0.16-1.20

Note: Test results of samples from vertical borings BIR 11, 13, and 14 are only included in the above table.
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Downhole Velocity Survey Summary: in boring BIR 11 (see also Appendix F)

Depth Compressional  Shear Wave Poisson’s Shear Constrained
(feet) Wave Velocity Velocity Ratio Modulus Modulus
(feet/second)  (feet/second) (x 10° psi)  (x 10° psi)
Austin Chalk
0-20 9,200 2,200 0.46 1.44 25.11
20-218 9,200 3,700 0.37 4.06 25.07

Eagle Ford Shale
218-250 6,100 1,700 0.44 0.85 10.92

Hole Status: (see also Appendix G) A monitoring well was installed in Boring BIR 11. Borings BIR 12,
13, and 14 were plugged with cement/bentonite grout.

.VO6C/1R-1
w 5



APPENDIX A
LITHOLOGIC LOGS
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LITHOLOGIC LOG
BIR 11
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LOG OF BORING

BORING NO: BIR 11PG 1 QF 7

TASK NQ.: 15

PROJECT: Superconducting Supercollider
CLIENT: The Earth Technology Corporation

LOCATION: N 239,029 feet
E 2,175,454 feet

GROUND EL: 670.2 feet

DATE:9/11-9/15/89TYPE: Nx Core CASED TQ: N/A CONTRACTOR: SWL (89-192)
w SAMPLE LEGEND WATER INFORMATION
w S =
= Lo Z — - olcwn |2 S= SPLIT SPQON Drilled with air rotary to 25',
“—i 38 |F3 o z |z .| TPy |w | T= 2" THIN WALL | no seepage encountered; switched
Fu| 8 (w3 T 88 8% géhg m& TUBE to water rotary at 25'
awl! > |s= E Sm Em <Em-—- %)—- U= 3“ THIN WALL
w n i =%
w %d u o |a nZhe |2 TUBE
by w T C= NX ROCK CORE
TGP |BAT. DESCRIPTION OF STRATUM
s 1.0 CLAY, si jointed
L4 11, Y, silty, jointed, tan and brown
1L
) s v o ]
o S PN) + LIMESTONE (Austin Chalk), soft to
LT3 c1 96 | 96 medium, moderately weathered with
5 |05 5.0 occasional clay layers, tan
- 5.0
T
- - LIMESTONE (Austin Chalk), soft to
1 €2 95 | 95 medium, fresh, sound, light gray to
T dark gray with occasional argillaceous
= 10.0 and soft shaly layers and fossil partings
— 10 ¢ 0.0 -shaly layer, soft, dark gray
o at 6.4'-7.1', 11.8'-12.6', 16.5'-
17.2!
T C3 100 |100 2
L1
RN §
Y=z
T 15.0
) S
D
i S 1
T
20 AT
- s o Ca 96 [ 96 -bentonitic shale layer, soft,
i o dark gray at 20.5'-21.0'
e &
L1
=
s 25.0
—25 oT 75.0 -shaly layer, soft, dark gray
T at 26.4'-26.9'
o -fossil partings at 26.6', 28.3!',
i o 29.5', 30.3', 31.3'
LT
— 30 [ ©3 o8 | 98 -slightly argill
. y argillaceous layer,
T soft, gray at 30.3'-31.4'
. .
IIXT
IIIJ
- 35.0
- 35.0
T%_
) RS 8
T, -shaly layer, soft, dark gray
T at 38.8'-39.5'
— 100 {100
-~ 40 [T C6 -shaly layer,.soft, dark gray
T at 41.8'-42.7"
-fossil parting at 43.1' and
T 43.6'
DRILLING GEOLQOGIST _ S. Wood ASSISTANT _ J. Lu CHECKED BY C. Bommarito

Shawn Wood
(2-1-90)



LOG OF BORING

BORING NO: BIR 11PG 2 OQF 7
PROJECT: Superconducting Supercollider

: LOCATION: N 239,029 feet
CLIENT: The Earth Technology Corporation E 2,175,454 feet

TASK NG.: 15 GROUND EL: £70.2 feet

DATE: o/13-9/15/88YPE? Nx Core CASED TQ: N/A CONTRACTQR: SWL (89-192)
w SAMPLE LEGEND WATER INFORMATION
w e =
[ =z (o] .
=z ot < oSawn S= SPL1T SPQQN
=l g |Fg] & |5 |5 .| EEgw (3 | T=2“ THIN wALL | See P- 1 of 7
=1 0 g Golame| <oz |# .
Eul @ |uw T oeldalag o w TUBE
—uw wa [ cd| eS| ZEEZ |9 | y=3* T
aw | > Z o HelifExE| <jwu= |G| U= HIN WALL
Py n 1Sy uf o |a NZHL |2 TUBE
A & x C= NX ROCK CORE
TOP |BQT. DESCRIPTIGON OF STRATUM
s
LT LIMESTONE (Austin Chalk), medium, fresh, sound,
13 light gray to dark gray with occasional argillaceous
- and soft shaly layers, fossil partings
b
45 BTt 43.0 -fossil partings at 45.2', 47.0'
- 45.0 -shaly layer, soft, dark gray at 45.6'-
46.7' and 49.0'-50.0'
100 160 -fossil partings at 50.9' and 51.8'
-shaly layer, soft, dark gray at 52.0'-
52.8' and 55.0'-55.4"
| 55 | 55.0
55.0 -fossil partings at 56.9', 57.0', 58.8'
= -shaly layer, soft, fossiliferous, dark
e o gray at 57.7'-59.2' and 60.8'-61.5'
=
I _1 1
}—60 T C8 99| 99
'—_:H -shaly layer, soft, dark gray at 62.9'-
- 63.6'
i L I .
I
L 65 5 65.0 9-11-89
- 65.0 9-12-89
T}Ii : -shaly layer, soft, dark gray at 66.2'-
T 66.9'
- -fossil partings at 67.1', 69.4', 69.8'
I LI
b -
- 70 I ©9 95| 95 -shale layer, soft, dark gray at 70.7'-
el 71.1'
) . .|
. .
) Gl S
T
- -very argillaceous, soft, fossiliferous,
T dark gray at 74.1'-75.0'
.75 T 75.Q
; 75.0
. -fossil parting at 77.8'
o e -shaly layer, soft, dark gray at 77.8'-
gray
T 79.27 and 84.2'-85.0"
- ok
- 80 [ C10 97| 97
) |
ﬁFL
) S
»
-
DRILLING GEOLGGIST S. Wood ASSISTANT _J. Lu CHECKED BY (. Bommarito

Shawn Wood
(2-1-90)



LOG OF BORING

B3RING NG: BIR 11PG 3 OQF 7

PROJECT:
CLIENT:

Superconducting Supercollider

The Earth Technology Corporation

TASK NO.: 15

LOCATION: N 239,029 feet
E 2,175,454 feet
GROUND EL: 670.2 feet

DATE: 9/11-9/15/8YPE: Nx Core CASED TO: N/A CONTRACTOR: SWL (89-192)
w SAMPLE LEGEND WATER INFORMATICN
w 2 =z
a = (o] .
= ol aaocwn S= SPLIT SPQQON
Sl g |FEl B OB 15 | EESW [ ,| T= 2" THIN wWALL | See - 1 of 7
Twl g | w= T Yool oaF 70 [ TUBE
= w a2 = cp a2l ZEFZ el U= 3% THIN WALL
| > Zz o Lo <gw S+
w w 1Sy u e {a | BzM, = TUBE
by & = C= NX RQOCK CORE
TGP |BQT. DESCRIPTION OF STRATUM
L L
I;:; LIMESTONE (Austin Chalk), medium, fresh, sound
T with occasional argillaceous and soft shaly
- an layers, fossil partings
85 If1 85.0!
- 85.0
) A
‘ -shaly layer, soft, dark gray at 87.2'-88.2'
I‘I
i1 Cl1 98 98
— 90 LT, -very argillaceous layer, medium, fossiliferous,
1 dark gray at 90.0'-90.6'
T T -fossil parting at 90.4'
| - -shaly layer, soft, dark gray at 94.1'-95.0'
s -fossil partings at 93.8' and 94.3’
95 £ 95.0 -shaly layer, soft, dark gray at 95.6'-95.9!
= 95.0 -very argillaceous, soft, dark gray at 95.6'-
T 96.1!
o -fossil parting at 97.4'
1}:} -shaly 1?yer, foft, fossiliferous, dark gra
T at 98.7'-99.1 -
I~ 100y L7C12 : 100 } 100 -fossil partings at 100.5' and 100.8'
L -very argillaceous, soft, dark gray at 100.8'-
- 101.8!
=
Ilii -bentonite layer, soft, light to dark gray
105 105.0 at 104.2'-104.6' '
— - i i t 106.6
1{ 105.d fossil parting a
T
»
T
1
L 110 iy =| C13 100 | 100
- -shaly layer, soft, dark gray at 111.2'-111.9'
- -bentonitic shale layer, soft, dark gray
LT at 111.9'-112.1""
- -fossil partings at 112.7' and 114.4'
- 115 J -shaly layer, soft, fossiliferous dark gray
L 115 X : at 116.4'-117.3"
A1 115.4 -shaly layer, soft, dark gray at 116.4'-118.6"'
T -fossil parting at 117.5'
1
lj
120 ™c1s 100 | 100 -very argillaceous, soft, gray at 120.2'-
L 123.4°
L1 -shale partings, dark gray at 121.0' and
T 123.2!
-
)
DRILLING GEQLOGIST S. Wood ASSISTANT J. Lu CHECKED BY C. Bommarito

Shawn Wood
(2-1-90)



LOG OF BORING

BAORING NQ: BIR 11PG 4 QOF 7

PROJECT: Superconducting Supercollider

CLIENT: The Earth Technology Corporation

TASK NQ.: 15

LLOCATION: N 239,029 feet
E 2,175,454 feet
GROUND EL: 670.2 feet

DATE:9/11-9/15/89TYPE: Nx Core CASED TO: N/A CONTRACTOR: SWL (89-192)
w SAMPLE LEGEND WATER INFORMATION
w Q =
= el X {_ |- | @8axw |z | S=SPLIT SPaON | Seep. lof 7
- =2 |4 @ z | = T W T= 2% THIN WALL
| q 2 T WS lWg| 325 |2y TUBE
w z) o @«
s 2143 § 2E|28| 3EnZ 2| U= 3“ THIN WALL
W w %d w a |a Rz, | = TUBE
a & = C= NX ROCK CORE
TGP |BQT. DESCRIPTICN OF STRATUM
) R 1
T T !
- . LIMESTONE (Austin Chalk) medium, fresh, sound,
{ light gray to dark gray with occasional argillaceous
i and soft shaly layers and fossil partings
b |
125 o 125.0 i -bentonitic shale, soft, light gray at 125.0'-
- 125.0 7 125.3"
.rlTLr
1 -bentonite (1") parting, light gray at 127.1!'
o e -shaly layer, soft, dark gray at 129.7'-130.8'
11
{ S -
— 130/ T dC15 100 | 100 -fossil partings at 130.0' amd 131.7'
-50° smooth, tight, fracture at 132.7'
-shaly layer, soft, dark gray at 134.1'-134.8', |
35.0 136.3'-137.1' and 138.5'-140.4"
135.0 * -fossil partings at 135.1', 136.8' and 138.7'
) . .
lIlII
—
CT
L 1406 C16 100 88 X X
aam -20° loose, rough slickensided fracture at 141,9'
T -20° smooth, tight slickensided fracture with 45°
- smooth, tight transverse slickensided at 142.2'
- -50° rough, tight slickensided fracture with 40°
Ly rough, loose transverse fracture at 142.5°
145 O 145.0 -70° calcite filled (1" wide) healed fracture
CT T 145.0 at 142.6'
i -70° calcite filled (2" wide) healed fracture
AT at 143.0'
= - -45° tight, rough slickensided fracture at 143.1'
- - - -shaly laver, soft, dark gray at 143.1'-144.1",
| is0pT g CL? 100 {100 145.4'—146.2°, 147.6'—148.2’
- - -bentonite layer, soft, dark gray at 149.1'-
) o 150.2'
" -40° smooth, tight slickensided fracture at 150.6'
L -fossil partings at 153.0' and 159.5'
-y -shaly layer, soft, dark gray at 155.5'-156.4'
155 155.0 and 157.2'-157.9"
j i e 155.0
T
11
} -
- -very argillaceous, soft, gray at 159.2'-160.4',
| 160l A H C18 hoo |100 161.4"'-163.4' and 169.6'-170.0'
) -
rrTrI
11
Ll
i A
lL'I'
DRILLING GEOLOGIST 3. Wood ASSISTANT J. Lu CHECKED BY cC. Bommarito
Shawn Wood

(2-1-90)



LOG OF BORING

BORING NQ: BIR 11PG 5 QF 7

PROJECT: Superconducting Supercollider
. LQCATION:N 239,029 feet
CLIENT: The Earth Technology Corporation E 2,175,454 feet
GROUND EL:
TASK NO.: 15 670.2 feet
DATE:9/11-9/15/89TYPE: Nx Core CASED TQ: N/A CONTRACTOR: SWL (89-192)
w SAMPLE LEGEND WATER INFORMATION
w S =
= el Z |o |~ | o8xzw |2 | 5= SPLIT sPoON
8 |F3 = z |z | T=HYW W | T= 2" THIN WALL See p. 1 of 7
el @ |ws T 88 |8gl 28,8 |*u TUBE
Ful 122 g cFlc2| ZFTZ a2l U= 3“ THIN WALL
w w |% W W w =W Z T
a =4 o R a wEFro | UBE
o & C= NX ROCK CORE
TQP {BQT. DESCRIPTICN OF STRATUM
llll
L o LIMESTONE (Austin Chalk) medium, fresh, sound,
L light gray to dark gray with occasional argillaceoys
‘ v and soft shaly layers and fossil partings
1 i -
i - 165.0 9-12-89
6% 5 T55. 9-14-89
LT -shaly layer, soft, dark gray at 166.4'-
P—-—-ﬁ 167.6' ’ ’
- -pyrite nodule at 166.8'
11
1 I
170 Ly Cl9 100 | 100
T
L——-‘Ill —shaly layer, soft, dark gray at 172.2'—172.6"
) ¢
l » o -bentonitic shale layer, soft, light to
dark gray at 173.3'-173.5'
175 = 175.0
- - 175.0Q
5 -shaly layer, soft, dark gray at 177.0'-
- 177.6' and 182.5'-183.0'
[;xi
1 1
L 180 (AT C20 100 | 100
) .
;;'r -20° smooth, tight slickensided fracture at 182.8!
- ~-very argillaceous, soft, dark gray at
) .
= -183.6'-184.0"
- 185.0
1851 x
- 185.4
. -shaly layer, soft, dark gray at 187.6'-~
o 188.3'
lr‘r
)
—-190‘1i 1 c21 100 100 -fossil parting at 190.0'
I I -bentonitic shale layer, soft, gray at
LT 191.6' and 191.8'
=
} .
IT1T
T T 195.0
- -shaly layer, soft, gray at 197.9'-198.5'
LJII
!
) S ¢
200 | C22 100 {100 ' .
o o s -fossil parting at 201.1'
L1
%;;x -shaly layer, soft, dark gray at 203.1'-
! 203.6"'
DRILLING GEOLOGIST __ S. Wood ASSISTANT _ J. Lu CHECKED BY c. Bommarito
Shawn Wood

(2-1-90)



{ LOG OF BORING

PROJECT: Superconducting Supercollider
CLIENT: The Earth Technology Corporation

TASK NO.: 1

BORING NO:BIR 11 PG 6 QF 7

LOGCATION: N 239,029 feet
E 2,175,454 feet
GROUND EL: 670.2 feet

DATE: 9/11-9/15/8TYPE: Nx Core CASED TQ:

N/A CONTRACTOR: SWL (89-192) .

DEPTH IN
FEET
SYMBOL
& NUMBER
DEPTH RANGE
PERCENT
REC.
PERCENT
RQD.
STANDARD
PENETRATION
TEST PER
6 INCHES

TQP (BOT.

SAMPLE TYPE

|
\
|
i

HAND PEN.
TSF.

SAMPLE LEGEND

WATER INFGRMATIGN

S= SPL1T SPOQON

T= 2" THIN WALL
TUBE

U= 37 THIN WALL
TUBE

C= NX ROCK CORE

See p. 1 of 7

DESCRIPTION OF STRATUM

205.0

205.40

| 205PTT
-

-
{210 c23 100 {100

215.0

|_220 c24 100 { 96

| 205 225.0

{ LIMESTONE (Austin Chalk) medium, fresh, sound,
: light gray to dark gray with occasional argillaceous
and soft shaly layers and fossil partings

-shaly layer, soft, dark gray at 209.6'-213.2'
and 213.8'-214.4"

—shaly layer, soft, fossiliferous, dark gray at 215.0'-216.0°
-fossil parting at 215.5'

216.0

225.Q

217 .4

SHALY LIMESTONE (Transition) moderately hard,
fresh, sound, dark gray with abundant fragments
of fish bones, teeth and other fossil debris

SHALE (Eagle Ford) medium, fresh, sound, slightly
fossiliferous, fissile, dark gray with occasional
pyrite nodules and septarian concretions

~-30° smooth, tight slickensided fractures

at 219.0' and 219.2'

C25

+-235

235

95

95

—240 C26

235.4

100

100

-carbonate nodule,
-carbonate nodule,
~-40° smooth, tight
at 234.2'
-20° smooth, tight
at 233.0'
-30° smooth, tight
at 235.8!
-45° smooth, tight
at 236.0'
-carbonate nodule,
~-20° smooth, tight
at 237.6'
-carbonate nodules
-20° smooth, tight
at 263.0', 243.1!
-40° smooth, tight
at 243,5!

hard, light gray at 231.7'
hard, light gray at 234.3'
slickensided fracture ’

slickensided fracture
slickensided fracture
slickensided fracture

hard, gray at 236.5'
slickensided fracture

at 240.3', 240.8', 242.6'
slickensided fracture

y 243.3"

slickensided fracture

DRILLING GEOLOGIST S.

Wood

ASSISTANT

J. Lu CHECKED BY

Shawn Wood
(2-1-90)



LOG OF BORING

BORING NQ: BIR 11PG 7 QOF 7

PROJECT: Superconducting Supercollider
LCOCATION: y
CLIENT: The Earth Technology Corporation g 5 i;g’ggz ff::g‘
GROUND EL: 479 ’
TASK NO.: 15 670.2 feet
DATE:g/11-9/15/89T YPE: Nx Core CASED TO: N/A CONTRACTOR: SWL (89-192)
w SAMPLE LEGEND WATER INFORMATION
w =z
=z Lo Z ~ |~ | @B8xw |2 | S=SPLIT SPOON | See p. 1 of 7
1 38 -4 = =z 1z, St—g‘fg w | T= 2% THIN WALL
Zul g lw3| = 193128| 222 |25 Juse
aw| > |2 o rx Tx "‘E"”" S U= 3" THIN WALL
s w % uJ o |a Kz < TUBE
=) =% o nwir-w | 3
@ o C= NX ROCK CORE
‘ TOP |BOT. DESCRIPTION OF STRATUM
— SHALE (Eagle Ford) medium, fresh, sound, slightly
fossiliferous, dark with occasional pyrite nodules
and septarian concretious
|_245 245.0 -40° smooth, tight slickensided fractures
245 . at 245.2°'
-carbonate nodule, hard, gray at 245.4'
-30° smooth, tight slickensided fractures
at 246.4°'
-50° smooth, tight slickensided fractures
50 c27 100 {100 at 250.7'
r2 -45° smooth, tight slickensided fractures
( at 251.3° and 252.2'
|
255 255 .0 -25° smooth, tight slickensided fractures
255.¢ at 255.0'
-60° loose, rough slickensided fractures at
258.1!
-30° loose, rough slickensided fractures at
258.3!
1260 c28 100 | 100 -very fossiliferous, trace pyrite, gray at
257.0'-257.8"
-fossil parting at 259.4°
265 265.4
Bottom of Exploration at 265.0'
NOTE: Monitor well installed upon completion
—270
L—275
1280
DRILLING GEQOLOGIST S. Wood ASSISTANT J. Lu CHECKED BY (. Bommarito
Shawn Wood

(2-1-90)
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LOG OF BORING

BORING NGC:BIR12 PG 1

Cf g

PROJECT: SSC ~ Texas Site
LOCATION: N 239,008 feet
CLIENT: The Earth Technology Corporation E 2,175 582 feet
GROUND EL: 667.5 feet
TASK NO.: 15
DATE: 9/12/89 TYPE: mx le Core(l) CASED TQ: 5.,5' CONTRACTOR: MJIA
w SAMPLE LEGEND WATER INFORMATICN
w e =
z & Z r |~ | @8xw |2 [ S= SPLIT SPAON |Wet Rotary Core Hole
=1z g;g « z 1z .| SEHY {E | T= 2" THIN WALL [Water level not determinable
=W § W= = HollHal ag '8 [%u TUBE Slight water losses noted in
Fwl & 142 E c|e2| ZERZ || U= 37 THIN WALL | weathered linestone only
uw N u e |o | RhzHe = TUBE
vy & = C= NX ROCK CORE _
TOP |BOT. DESCRIPTION OF STRATUM
% CLAY (Residual Soil), slightly silty, brown
% 2.5
L LIMESTONE (Aastin Chalk), med. hard, nod. wea.,
yu fractured, tan with 0.5 thick slightly argill. gray
- interbed
Il j: 5-0
; it 10.0 9.7s
— [O 1 17
———— 10.0 LIMESTONE (Austin Chalk), fresh, mod. hard, sligntly
T LT fossiliferous, lt. gray with 0.3' to 4.4' thick
o slightly to very argill. occasionally bentonitic
— T i '
e c2 100 | 100 mterbéds 1.8 to 11.7' apart
- 15 L;lj{j
T 17.5
T T 17.5
— 20D 21.4g-22.0g Thin mod. argill. bed, dk. gray
oI ©3 99 | 99
- 23 —— 26.8g-27.5s Thin very argill. bed, slightly
T bentonitic, dk. gray
e, 27.5
T 27.3
T 29.3g-29.6g Thin mod. argill. bed, dk. gray
— 30*(?[11
T ¢ 100 100 33.1g-37.5g Thick slightly-mod. argill. bed, dk. gray
oo T 37.5
Li1iT; 37.5
- OEEIE s 100 | 100
JRILLING GEQLOGIST _ Scott Lesikar ASSISTANT _ peth Flowers ~ CHECKED BY__ w. D




LOG OF G -
AT — BORIN BORING NQ:BIR 12 PG 2 OF3
: - exas i1ce
LOCATION: N 239,008 feet
CLIENT: The Earth Technology Corporation E 2,175,582 feet
GROUND EL: 667.5 feet
TASK NO.: 15
DATE: 9/12/89 TYPE: Nx Angle Core(l) CASED TQ: 5.5 CONTRACTOR: MIA
g SAMPLE LEGEND WATER INFORMATION
w =
= & Z — |~ | 28zw |2 | S=SPLIT SPOON |Wet Rotary Core Hole
e 3 Eui = z .|z, 5;..&% w o, | T= 2" THIN WALL |Water level not determinable
w8 ug E Wo|WHal a8 ™80 |®w TUBE Slight water losses noted in
Pul = 132 = Eg Eg Em{;;E gﬂ U= 3” THIN WALL | weathered limestone only
w o &, o e [o REEe | = TUBE
= g T | c= NX ROCK CORE
TOP |18QT. DESCRIPTION OF STRATUM
T 70.89-42.7 Mod.-v. argill. bed, dk. gray, sli.
- bentonitic at 42.4'
T T LIMESTONE (Austin Chalk), fresh, mod. hard, slightly
T ©5 100 | 100 fossiliferous, lt. gray, with 0.5 - 1.9' thick
L 45 slightly to very argill. occasionally bentonitic
S interbeds 2.9 to 9.2' apart
ITT 47.5
oD 47.5
L 50T . . .
- 51.99-53.0g Med. thick sli. argill. bed, dk. gray
IO C6 100 | 100
— 5SEETT
o 57.5
T 57.5
— 60T 61.3s-62.8g Med. thick mod. argill. bed, dk. gray
T I 7 100 | 100
— 855G 66.25-67.2g Med. thick mod. argill. bed, dk. gray
oess 67.5
e 67.5]
L. 70/ 70.1g-71.6g Med. thick mod. argill. bed, dk. gray
Co Tl 8 100 | 100
‘r‘.:f‘ 74.5g-75.2s Med. thick mod. argill. bed, dk. gray
— 75|
oo 76.5
o 76.5 78.4s-80.3g Med. thnick mod.-v. argill. bed, dk. gray
~ 8% o 100 | 100
DRILLING GEOQOLQOGIST Scott Lesikar ASSISTANT  Beth Flowers CHECKED BY W. D. Flanigan




B L°9 OF BORING BORING NO:BIR12 PG 3 CF 9
PROJECT: SSC - Texas Site LOCATION: N 239,008 feet
CLIENT: The Earth Technology Corporation € 2,175,582 feet

GROUND EL: 667.5 feet
TASK NO.: 15
DATE: 9/12/89 TYPE: Xx Angle Core(l) CASED TO: 5.5' CONTRACTOR: MJIA
W SAMPLE LEGEND WATER INFORMATION
w e =
o Zz e s S= SPLIT SPQOON

= o< < - — QoW = Wet Rotary Core Hole

| 3 Ké = Ec.; 55 g:&."g ‘s_’u: T= Z;Ugl'E”N WALL |Water level not determinable
w w o [x] P Slight water losses noted in

CEI 253 E (552|255 |28 ve i w NSRS

Q. Q. < <
e =9 =9 YWEe = | c= NX ROCK CORE
TOP |BAT. DESCRIPTION OF STRATUM
;r'r;;r LIMESTONE (Austin Chalk), fresh, mod. hard, slightly
o o fossiliferous, lt. gray with 1.0 - 2.3' thick mod. to
LT C9 10Q | 100 very argill. interbeds 2.8 to 10.4' apart
~ 85/ h s 85.3g-86.3g- Med. thick mod. arg. bed, dk. gray
== 86.5
go'fi*i'i 89.1s-90.1g Med. thick very argill. bed, dk. gray
[:l:x:. Cl0 96 96
~ 95Ty
= 96.5
oD 96.5
L 00l 100.5g-102.0s Med. thick mod. argill. bed, dk. gray
T 11 100 | 100
:1[‘4: 105.4s5-107.7g Med. thick mod.-v. argill. bed, dk. gray
— 105, TD
llllll 10605
T 106.3
L | 1ojmmy CL2 88 | 88
e 113.99-115.0g Med. thick mod. arg.-v. arg. bed, dk.
e gray
1155
116.5
5 c13 0 °h17.5] 100 [100
ooh 117.5
120 oo Cl4 97 | 97

DRILLING GEQLQOGIST

Scott Lesikar
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LOG OF BORING
BORING NOC: Bl G 4 COF
PROJECT: SSC - Texas Site NG NG 853;20:8 g9
N feet
CCATION: i
CLIENT: The Earth Technology Corporation L T E 2,175,582 feet
GROUND EL: 667.5 feet
TASK NO.: 15
DATE: 9/12/89 TYPE: Nx Angle Core(l) CASED TQ: 5.5 CONTRACTOR: MIA
ul SAMPLE LEGEND WATER INFGRMATION
w =
=
= Lo < b - ngm z' S= SPLIT SPQON Wet Rotary Core Hole
- a8 ﬁé” « RE I 5:&“:‘1 & T= 2% THIN WALL |Water level not determinable
8 (ws = ellesg gE}_f_‘_—,,’ L TUBE Slight water losses noted in
cw| = |#F2 o gi:: 5:: <{jn=— %t—- U= 3" THIN WALL weathered limestone only
Wl b 155w e R | RN, |2 TUBE
& & = C= NX ROCK CORE
TCP |BAT. DESCRIPTION OF STRATUM
== 122.0g-123.0g Med. thick sli. argill. bed, dk. gray
T 14 97 97 LIMESTONE (Austin Chalk), fresh, mod. hard, slightly
- fossiliferous, lt. gray, with 0.4 - 6.9' thick sli.
: - to very argill. occasionally shaly and bentonitic
—~ 125 TOT Stopped [Drilliing interbeds 1.6 to 7.0' apart
—— 127.0 9/12/89 127.5g-127.9g Thin mod.-v. argill. bed, dk. gray
—— 127.4 Sthrted |Drilling
—— 9/14489 . . .
. 130.0g-130.5g Thin sli. argill. bed, dark gray
— 13025
Lol C15 100 | 100
LT T 134.2s-134.4g Thin shaly bed, dark gray
= o 134.4g-134.9g Thin mod. argill. bed, dark gray
— 13500 134.9g-135.6g Thin sli. argill. bed, dark gray
oo 137.0 137.0g-142.3g Thin shaly bed with 1/2" bentonitic
——— 137.0 clay at 142.1, dark gray
— 140
T I Ll Cl6 100 | 100
Tt 145.1s-145.8¢ Thin very argill. bed, dark gray
— 145k — 145.89-146.2g Thin sli. argill. bed, dark gray
'1 :L: 147.0
- 147.0
5o 150.1g-154.5g Thick sli. argill.-mod. argill. bed,
- dark gray
Tl C17 100 | 100
== 154.5g-155.6g Med. thick mod. argill.-v. argill. bed,
— dark gray, shaly from 154.9-155.0'
e | S50 155.6s-157.0g Thin sli. argill. bed, dark gray
= 157.0
T T 157.0 ; , .
- 158.6g-161.3g Med. thick mod. argill.-v. argill. bed,
—— dark gray
— 160 C18 100 | 100

DRILLING GEQLOGIST

Scott Lesikar

CHECKED BY w. D. Flanigan
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LOG OF BORING
BORING NO: BiR12PG 5 JF 9
PROJECT: sSC - Texas Site
N 239,008 feet
LOCATION: ¢ 5175582 feet
CLIENT:  The Earth Technology Corporation e
GROUND EL: 667.5 feet
TASK NO.t 15
DATE: 9/14/89 TYPE:!Nx angle Core(l) CASED TO: 5.5' CONTRACTOR: MIA
wl SAMPLE LEGEND WATER INFCRMATION
w =
z & 2 -~ | | oSxwu |2 | S= SPLIT SPOON |Wet Rotary Core Hole
S |l g|Fdl & |5 |E | ZEWw |§ | T= 2* THIN WALL | Water level not determinable
Zuwl @ wg = 88 ‘;‘jg géhg 9-3’. TUBE Slight water losses noted in
THLE (a2 by ZxiEe| Iqa~ |2~ U= 37 THIN WALL weathered limestone only
Wl &y u & |8 | pEu, |Z TUBE
vy o z €= NX ROCK CORE
TCP |BGT. DESCRIPTION OF STRATUM
I:‘,;:; 161.3g-164.0g Med. thick sli. argill. bed, dk. gray
T c18 100 1100 LIMESTONE (Austin Chalk), fresh, mod. hd., sli.
TI T fossiliferous, with 1.4 to 12.7' thick sli. argill.
’,iT; shaly and bentonitic interbeds 0.5 to 3.6' thick
- 165 164.09-168.1g Thick mod. argill. bed, dark gray
O 167.4
T 167.0 168.1g-168.5s Thin v. argill. bed, sli. shaly, dk.
—— gray with 1/4" bentonitic clay
 mm o o lamination at 168.3"
— {705 168.5s-170.85g Med. thick sli. argill. bed, dk. gray
- 170.85g-174.0g Thick mod. argill.-v. argill. bed,
LTI C19 100 {100 dark gray
- 17 St
==E 177.0 177.69~179.0g Mod. argill. bed, dark gray
T 177.9 180.8g-182.3g Mod. argill.-v. argill. bed, dark gray
X 183.5g-185.0g Mod. argill.-v. argill. bed, dark gray,
L iac S zone of probable core loss
—— e 185,0g~185.5g Slightly argill. bed, dark gray
- 187.0g-188.3g Mod. argill. bed, dark gray
S 188.3g~189.7g Slightly argill. bed, dark gray
1 C20 98 | 98 189.7g~192.0g Mod. argill. bed, dark gray
- 185
oD 187.0
Illll le?.q . o
—— 192.0g~192.9g Slightly argill. bed, dark gray
o 195.09~197.49 Mod. argill. zone, dark gray
— 190ETT 195.8-196.0 65° fracture, sli. rough to rough,
undulatory, clean,
T]:IT c21 95 90 Strike ~ N55° W, Dlp ~ 60° SW )
ey 196.2,196.3 Parallel 45° fractures, closed partially,
e clean, sli. rough to rough, undulatory
e Strike« N35° W, Dip~50° NE
- 195 0T 197.2-198.0  90° vertical fracture zone (3-4)
~ partially closed, sli. rough to rough,
T 970 slickensided, 1/8" to 1/4" calcite filled
Tt 197.0 closely spaced Strike~ N45°W,
T Dip~50° SW, movement parallel to dip
——— direction
200 C22 100 | 83 198.0-198.5  80° fracture, rough to v. rough, slic’
LT sided, wi~ 1 1/2" calcite
m—— Strike~ N35°-45°W, Dip~ 45°-55°KE, 1
e movement parallel to dip

“RILLING GEOLOGIST _Scott Lesikar

ASS ISTA_NT Beth Flowers

CHECKED BY w. D. F




LOG OF BCORING

BORING NO:BIR12 PG 6 CF 9

s SSC - Texas Site
CLIENT: The Earth Technology Corporation € 2,175,582 feet
GROUND EL: 667.5 feet
TASK NO.: 15
DATE: 9/14/89 TYPE: Nx Angle Core(l) CASED TO: 5.5 CONTRACTOR: Mia
w SAMPLE LEGEND WATER INFORMATIGON
w e =
- & o z e abzwn |2 S= SPLIT SPOON |Wet Rotary Core Hole
- o | pu P = Z | T4 G | T= 2" THIN WALL [Water level not determinable
i u.:g E WolHal g8 |Suw TUBE Slight water losses noted in
Etﬂ g a2 N cdleg EESE g,"_’ U= 3% THIN WALL | weathered limestone only
Wb 181 @ (&R REN, |3 TUBE
e = e & x C= NX ROCK CORE
TCP |BQT. DESCRIPTION OF STRATUM
LTI 200.0s-201.3g Med. thick mod.-v. argill. bed, dk. gray
——— 201.39-203.5g Med. thick sli. argill. bed, dark gray
T C22 100! 83 203.5g-204.3g Thin mod. argill. bed, dark gray
oo 205.15-205.7g Thin waxy bentonitic shale bed, dk. gray
= 205X 205.7g-206.8s Med. thick, soft, waxy non-laminated
s bentonitic clay, bluish gray
L 207.0 207.5 12° fracture, sli. rough, clean, slickensided
——— 207.0 surface Strike Due North, Dip E,
—— movement parallel to dip direction
— 2105 212.09-213.3g Med. thick mod. argill. bed, dk. gray
IO 023 100 | 99
—— 214.4g-215.6g Med. thick mod. argill. bed, dark gray
— 215 217.1s-219.6g Med. thick sli. argill. bed, dark gray
T 217.0
e 217.0 219.69-220.0g Thin mod. argill. bed, dark gray
_220115;1 220.0g-225.3g Thick sli. argill. bed, dark gray
oo c24 100 {100 .
- 225.3g-225.8g Thin mod. argill. bed, dark gray
e 22 5ATT 225.8g-227.35g Med. thick sli. argill. bed, dk. gray
T 227.0 227.359-228.35g Med. thick mod. argill. bed, dk. gray
I T 227.0
— 228.359-229.9g Thin sli. argill. bed, dark gray
s 229.99-231.65g Med. thick mod. argill. bed, dk. gray
_23011’111
e 1 231.65g-240.1g Thick sli. argill. bed, dark gray
o c25 100 100
T T LIMESTONE (Austin Chalk), fresh, mod. hard, slightly
—— fossiliferous, lt. gray to gray with 1.7 - 23' thick
= 23S slightly argill. to shaly and bentonitic interbeds
T T 236.5 spaced 0.8 to 5.2' apart
e 236.5
[~ 249ET o6 100 | 100

DRILLING GEOLOGIST _Scott Lesikar

ASSISTANT Beth Flowers

CHECKED BY W. D. Flanigan




LOG OF BCRING
- BORING NG:BIR12 PG 7 CF 9
PROJECT: SSC - Texas Site
LOCATION: N 239,008 feet
CLIENT: The Earth Technology Corporation E 2,175,582 feet
GROUND EL: .5
TASK NO.: 15 667.5 feet
DATE: 9/15/89 TYPE: Nx Angle Core(l) CASED TQ: 5.5° CONTRACTCR: Mia
W SAMPLE LEGEND WATER INFORMATION
w =
=
=2 °‘r:: « - e QSEW :_: S= SPLIT SPQOON Wet Rotary Core Hole
= w
= g Ig = Gyl g";g%’ Eu: T= 2'UTHIN WALL Tiater level not determinable
il ws = Cu|8s| ZERZ |ov U= 3" THIN WALL Slight water losses noted in
ol | > %z a LA RnL ,‘Em""‘" Ll weathered limestone only
W v < u e |a SZBe | TUBE
vy E = C= NX ROCK CORE
TOP |BGT. DESCRIPTION OF STRATUM
== 240.1g-240.45g Thin med. hard shaly bed, dk. gray
l;l:l c26 100 |100 L]MS‘IONE (Austin Chalk), frgsh, mod. hard, slightly
e fossiliferous, lt. gray, with 0.3 - 2.0' thick sli.
—— argill. to shaly interbeds spaced 0.6 to 4.95 ft.
XII’II . . a
— 24 5[] Stopped| Drilling | 42 gs- Thin
oo 246.5 9,/14/89 245.4s-245.9g med. hard shaly bed, dk. gray
——— 246.5 Started Drilling
o= 9/15/89 249.5g-249.8g Thin sli. argill. bed, dark gray
o 249.6, 249.7 Set of (2) 55° fractures, sli. rough,
250 non~slickensided, w/CaC03 sand-size
TTT c27 100 | 99 granular filling
o 253.2g-254.1g Thin mod.~-v. argill. bed, dark gray
S 254,7g-255.0g Thin mod. argill. bed, dark gray
o o 257.4 45° fracture, sli. rough, non-slickensided,
| oee —— w/CaC03 sand-size gramular filling
255t 256.5 Strike ~» N45°E  Dip ~ 90° (vertical)
—— 5565 . 258.09~259.0g Med. Thick mod. argill. bed, dk. gray
T 260.1g-261.5¢ Thin sli. argill. bed, dark gray
— 280 cas 100 | 100
——— 263.0g-265.0g Med. thick sli. argill. bed, dark gray
e 263.0 50° fracture, sli. rough, non-slickensided,
o w/CaC03 sand-size granular filling
" T T Strike ~N25°E  Dip -~ 85°NW
e 266.5 266.8g-267.3g Thin mod. argill. bed, dark gray
lllLI 266.5
TT T 268.2-268.6 75° fracture, closed, 1/8"-1/4" calcite
- flllﬁ, planar
T Strike =~ NLO°W, Dip ~ 60°NE
— 27 O 269.4 60° fracture, sli. rough to rough,
T T T C29 100 | 96 1/8"-1/4", calcite filled, undulatory
ilfﬁ; surface, movement parallel to dip
e e direction
LT Strike ~N45°E, Dip ~~75° MW
L 27 o 271.0g-272.5g Med. thick mod.-v. argill. bed, dk. gray
e 276.0 272.2  45° fracture, sli. rough, clean surface,
LT T 276.0 movement parallel to dip (unable to orientate)
—— 276.0g-277.0s Med. thick mod. argill. bed, dk. gray
e 278.15 45° fracture, sli. rough, non-slickensided
TT T 30 97 97 w/CaC03 sand-size granular filling
PN === Strike ~N40°E, Dip~90° (vertical)

DRILLING GEOLOGIST _Scott Lesikar

ASSISTANT Beth Flowers

CHECKED BY w. D. Flanigan




LOG OF BORING BORING NG:BIR12 PG 3 IF9
PROJECT: SSC - Texas Site LGCATION: N 239,008 feet
CLIENT: The Earth Technology Corporation E 2,175,582 feet
GROUND EL: 667.5 feet
TASK NO.: 15
DATE: 9/15/89 TYPE: Nx Angle Core(l) CASED TO: 5.5' CONTRACTOR: MIA
w SAMPLE LEGEND WATER INFORMATIGN
w o =z
o =z = : S= SPLIT SPOON
= @ < -~ - oSEwn o Wet Rotary Core Hole
“-l &8 r-é = Ed Ec' E:Eg ‘n*fu: Te= Z;Uggm WALL IWater level not determinable
ot w ofies| & > a Slight water losses noted in
E& g ;% g R RS r_t.EEv-‘ Sr| U= 3;_“;2”‘ WALL | eathered limestone only
Q. . 7"y <
S =9| 9 g = | c= NX ROCK CORE
TQP |BOT. DESCRIPTION OF STRATUM
o 282.1 50° fracture, sli. rough, non-slickensided,
T w/Ca003 sand-size granular fillin
o €30 97 1 97 Strike ~NA0°E, Dip ~90° (vertical)
e 282.69~283.4g Thin sli. argill. bed, dark gray
— 283.4g~283.7g Thin mod. argill. bed, dark gray
L 285 Tt 286.0 285.0g~287.1g Med. thick sli. argill. bed, dk. gray
——— : LIMESTONE (Austin Chalk), fresh, mod. hd., slightly
m—— 286.0 fossiliferous, lt. gray with 1.1 - 8.3' thick
- sli. to very argill. interbeds spaced 0.5 to 5.6'
T thick apart
— 290 €31 100 | 100
o 292.79g~295.0g Med. thick sli. argill. bed, dk. gray
T 295.0g-295.9g Thin mod.-v. argill. bed, dk. gray
. 29550 2955 295.99~301.0g Thick sli. argill. bed, dark gray
= 295.5
TTT 301.5-302.7 Increasingly argill. and arenaceous, dk.
30022 32 100 | 100 gray, w/occasional bioclastics
X 302.7
e Transition Zone, v. argill., v. arenaceous, fossil.,
(biocldstics), mod. hd., med. to dk. gray, calcareous
— 305 305.5 304.%6
305.5 SHALE (Eagle Ford), soft to med. hard, very thin
bedding planes, v. fine grained, fresh, sli.
calcareous, dk. gray with hard to very hard
calcareous concretions
— 310 C33 100 { 100
312.4 60° fracture, smooth, clean, slickensided surface
Strike ~N8O°E, Dip ~ 20°NW
Stppped| brilling
-~ 315 315.5 9/15/89
315.5 sy Drilling
PZ;?% 89
319.8-320.0 Calcareous Concretion (Septarian), light
C34 gray to dark gray, hard to very hard,
320 white calcite crystans inside

DRILLING GEQLOGIST _ Scott Lesikar
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LOG OF BORING

BORING NO: BIR12PG 9 COF 9

PROJECT: SSC - Texas Site
LOCATION: N 239,008 feet
CLIENT: The Earth Technology Corporation E 2,175,582 feet
GROUND EL: 667.5 feet
TASK NQ.: 15
DATE: 9/16/89 TYPE: Nx Angle Core(l) CASED TO: 5.5' CONTRACTOR: MiA
w SAMPLE LEGEND WATER INFORMATION
w Q =
=z =] .
= = < alowun S= SPLIT SPOON |wWet Rotary Core Hole
=1 3 téj * E . E . EEE% § .| T= 2" THIN WALL |water level not determinable
FUl 9 jws F of|e8| 2.8 b TUBE Slight water losses noted in
au| > |#22 a T |Ex| <hun= |@F| U= 3] THIN WALL | weathered limestone only
w e u e (o | GZHe | TUBE
g E‘_J = C= NX ROCK CORE
TCP |BQT. DESCRIPTION OF STRATUM
f—“— C34 71| 66 SHALE (Eagle Ford), soft to med. hard, very close
= 322.0 bedding planes, v. fine grained, fresh, sli. calc.,
B22.0 dk. gray with hard non-calcareous claystone
inclusions and hard to very hard calcareous
concretions
—325 ¢ C35 100 | 100 Lt. brown, hard, non-calcareous claystone inclusicns
> at the following depths: 322.2 (1/2"), 322.4 (1/2"),
322.5-322.7, 325.2 (1/2"), 325.7-325.8, 329.5-329.6,
: 332.5, 333.8-333.9
a3 E 330.0-330.3 Calcareous Concretion (Septarian), lt.
= 331.5 gray to dark gray, hard to very hard,
= = - white calcite crystals inside
£ 331.5
335
F==] C36 95 95
—-340F
X 341.5
Total Depth: 341.5 9/16/89
(1) 2Angle Hole Field Azimuth: ~N70°W
| Plunge: ~45°
345 (2) Fractures: First angle is measured normal to core
axis, second strike and dip trends approximated
from field azimuth and dip.
(3) Wireline Logged 9/16/89
(4) Hydrotested 9/18/89 & 9/19/89
. (5) Boring Plugged 9/19/89
350
Log Revised 1/22/90
}—355
—360
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LOG OF BORING

BORING NG: BIR 13PG 1 OF 8

PRAJECT:

CLIENT: p. Earth Technology Corporation
TASK NQ.: 15

Superconducting Supercollider

N 238,84k ft.

LOCATION: ¢ 17s.s0n ft. .

GROUND EL: 669.9 ft.

DATE: 2-23/3-1-90 TYPE: NX Core CASED TQO: N/A CONTRACTOR: swL (89-192)
w SAMPLE LEGEND WATER [NFORMATION
L = =
=z Szl X | | | 28zw |z | S=SPLIT SPOON
138 |F3 < Z 05 <:EI w | T=2" THIN WALL | Seepage 2.0'. began water rotary
w = - Q al o o | ®u TUBE '
E § w Q = @x NX Core at 2.0
w 53 - cW|gSl ZEFZ | gV = 3¥ .
) > = o T ) fx| <qwn= |S~| U=3" THIN WALL
u n 1Sy w a |a | BzH, = TUBE
by w = = NX ROCK CORE
TOP |BAT. DESCRIPTION OF STRATUM
Ny S-1 | Sheljby Tupe 0'{1.0'
CLAY, silty, dark brown with traces of roots and
\ s Y
- organic debris.
-gfn 2.0
AT 9
— 5 i?i; ¢l 90 | 42 CLAY, silty, tan and brown with embedded
L Y limestone fragments.
) A
gaan: ]
i S
-
—-
- 100 | 100
— 10 |27 LIMESTONE (Austin Chalk) severely weathered,
o e 11.0 moderately fractured, tan.
y
e,
— ll.d
-
L
1
= 2.0
TTdc2 97 | 97 LIMESTONE (Austin Chalk) medium, fresh, sound,
D - e light gray with occasional argillaceous
" s and soft shale layers. pyrite nodules and
o fossil partings.
T -slightly argillaceous layer , medium gray,
— 20 |1k gradational contacts at 11.3'-12.2"
- 21.0 -slightly argillaceous layer , medium gray ,
= o 21.0 gradational contact at 13.4' to sharp contact
i s at 14.0'
- -slightly argillaceous layer , medium gray,
T ’%radational contacts at 15.9'-16.8'
—25 S5 3 99 | 97 -i" shale layer , soft, dark gray, sharp
. contact at 20.3'
o -slightly argillaceous layer , medium gray,
L gradational contacts at 21.7'-22.1'
- - -1" pyrite nodule at 22.9'
- -45° smooth,open, slickensided fracture at 25.6'
- 30 ‘ d -1'"* shale layer, soft, dark gray, sharp
IE‘E:: 31. contact at 25.8'
— 31.0 -fossil partings at 28.8' and 30.1'
- -i" pyrite nodules at 28.7'
-shale layer , soft dark brown, gradational
T contacts at 30.6'-31.1'
=35 |11 cu 100 | 100 -moderately argillaceous layer , medium gray,
o gradational contacts at 32.4'-32.8'
L -moderately argillaceous layer , medium gray,
L1 gradational contacts at 33.8'-34.8'
T -fossil partings at 35.7', 38.1', and 38.6'
L 40 i -moderately argillaceous layer , medium gray,
- 41.0 gradational contacts at 37.8'-38.6'
e -moderately argillaceous layer , medium gray,
- gradational contacts 40.6'-41.7'
-
T

DRILLING GEQLOGIST Mike Granger ASSISTANT Randy Grimstead

CHECKED BY Shawn Wood




LOG OF BORING

PROJECT: Superconducting Supercollider

CLIENT® The Earth Technology Corporation
TASK NG.: 15

BORING NO: BIR13 pg 2 CF 8

LOCATION:N 238,844 ft.
E 2,175,494 ft.

GROUND EL: 669.9 ft.

|
|
|
|

DATE:?;Qalq-l-qn TYPE: NX Core CASED TO: n/a CONTRACTOR: SwL (89-192)
w SAMPLE LEGEND WATER INFCRMATICN
w = =
o Z Secw [ | S= SPLIT SPOON
=l g |28l & |5 |5 .| 223, 2 THIN WALL
Tw| @ |y3 ) dol|ldol ag 'S |%u TUBE See p. 1 of 8
~w! 3 |52 - cd @ Z-5Z 9] U= 3“ THIN WALL
a . > P-4 a. um mm <w‘n"' z}"
Py - W e o | h=zH, = TUBE
by E x C= NX ROCK CORE
TQP |BOT. DESCRIPTIGN QOF STRATUM
» S 2
=
- k1.0 LIMESTONE (Austin Chalk) medium, fresh, sound,
‘ ] * light gray with occasional argillaceous, shaly
limestone and soft shale layers, moderately
| ? fossiliferous layers, and fossil partings.
_ 45 l -fossil partings at 42.5', 44.5', 45.5',
‘ 46.2', and 47.1'
» ‘ -moderately argillaceous layer , medium gray,
i  ©3 100 1100 sharp contacts at 43.4'-44,5' Bray
‘ -shaly limestone layer , dark gray, gradational
contacts at 48.0'-48.9'
50 E -shaly limestone layer , dark gray, gradational
B | 51.0 contacts at 50.7'-51.6'
p1-0 -fossil partings at 53.4', S4.4', S4.6', 56.2'
58.4', 58.7', 59.0' and 60.0'
-moderately argillaceous layer , medium gray,
55 ‘ sharp contacts at 53.9'-54.3'
- ! 1 C6 100 | 93 -shale layer , soft, dark gray, sharp contacts
%; at 56.6'-56.9'
e -shaly limestone layer , dark gray, gradational
‘ contacts at 56.9'-58.0'
) o -slightly argillaceous, moderately fossiliferous
60 T layer , medium gray, gradational contacts
- 61.0 at 59.4'-60.4'
, -moderately argillaceous layer , medium gray, '
61.0 61.7'-62.5"
— -shaly limestone layer , dark gray, sharp
_contacts at 64.5'-64.9'
65 -fossil parting at 64.9'
‘ -slightly argillaceous layer , medium gray,
 C7 100 {100 sharp contacts at 66.5'-67.2'
] -shale layer , soft, dark gray, sharp contacts
- at 68.8'-69.0'
Y -slightly argillaceous layer , medium gray,
L_ 70 T sharp contact at 69.0' to gradational contact
T 71.0 at 70.1'
) D o
‘ 71.0 ~shaly limestone layer , dark gray, gradational
| contact at 72.2' to sharp contact at 73.4!
‘ | -shaly limestone layer , dark gray, sharp
.75 Arir contacts-at 75.8'-77.3!
4 C8 98 97
-
-fossil partings at 77.9' and 78.0'
) G
-
} S o
| g0 BT
80 oo 81.0
- G
o

DRILLING GEOLOGIST _y. granger ASSISTANT Rangy Grimstead _ CHECKED 8Y Shawn Wood




LOG OF BORING

PROJECT:
CLIENT:
TASK NO.: 15

Superconducting Supercollider

The Earth Technology Corporation

BCRING NG: BIR13 PG 2 QF g

. N 238,844 ft.
LOCATION: E 2,175,494 ft.

GROUND EL: 459.9 1.

DATE:2‘23/3_1-90 TYPE: NX Core CASED TO: N/A CONTRACTCR: SwL (89-192)
wi I SAMPLE LEGEND WATER INFORMATION
w Q =
= (=] .
=z T < N elaxwn |2 S= SPLIT SPOON
“-l g |Fg] = |Z .|z .| SESY |E | T=2“ THIN WALL
Twl g jws = &g L‘,’g gékg “h TUBE See p. 1 of 8
W v %d w a |a 552@ = ;%E
C= NX ROCK CORE
) - o S =
TaP {8QT. DESCRIPTION OF STRATUM
| 81.0 LIMESTONE (Austin Chalk) medium, fresh, sound,
[ j light gray with occasjonal argillaceous, shaly
limestone, soft shale, bentonite and moderately
fossiliferous layers. Occasional fossil
L.85:; c9 A Sk partings.
-shaly limestone layer , dark gray, gradational
contacts at 81.7'-83,1'
-shaly limestone layer , dark gray, gradational
contacts at 83.9'-84,9'
. -shaly limestone layer , dark gray, gradational
91.0 contacts at 91.6'-92.4!'
91.0 -fossil partings at 92.8', 93.5', 95.4', 96.5'
: and 99.0'
-shale layer , soft dark gray with traces of
bentonite, sharp contacts at 93.4'-93.7!
. -shaly limestone layer , dark gray, sharp
C10 100 100 contacts at 96:“"96.9' )
‘ -moderately argillaceous layer , medium gray,
gradational contacts at 98.0'-99.5'
-shale layer , soft, dark gray, sharp contacts
at 101.5'-101.9' with 1" bentonite layer,
100 h soft, bluish-gray at 101.7!
1.0
:::::égégé 101.%4
— 10 L{Lf
Al Cl1 52 52
LIL
-
-
—~ 110 ;ti} -moderately argillaceous layer , medium gray,
- 111.0 gradational contacts at 111.0'-111.7'
- 111.0 -shaly 1imestone|1ayer , da;k gray, sharp
- v contact at 113.6' to gradational contact at
- e o 115.1°
- -moderately fossiliferous layer , gradational
b 115 Pyimy contacts at 113.6'-114.4"
. i, c12 100 1100 -fossil parting at 115.9°'
S oan = -moderately argillaceous layer , medium gray,
L gradational contacts at 117.2'-119.6'
I -shale layer , soft, dark gray, sharp contacts
- at 120.1'-120.3' with " bentonite seam, soft,
. 120 T 21.0 bluish-gray at 120.25'
T 121. -fossil parting at 120.7'

DRILLING GEGCLOGIST _ M, Granger

ASSISTANT Randy Grimstead

CHECKED BY Shawn Wood




LOG OF BORING

PROJECT: giperconducting Supercollider

CLIENT: e Earth Technology Corporation
TASK NO.: 15

. B3RING NQ:prriz PG 4 OF g
i LCCATICN: N 238,844 ft.

E 2,175,494 ft.

GROUND EL: 669.9 ft.

N/A

CONTRACTCR: swL (89-192)

1

-

SAMPLE LEGEND WATER INFCRMATICN

DEPTH IN
FEET
SYMBOL
SAMPLE TYPE
& NUMBER

DEPTH RANGE
PERCENT
REC.
PERCENT
RQD.
STANDARD
PENETRATION
TEST PER
6 INCHES
HAND PEN.
TSF.

S=
T=

O o
non

SPLIT SPOGN

2 THIN WALL | See p. 1 of 8
TUBE

3“ THIN WALL
TUBE

NX ROCK CCRE

TOP |BAT.

DESCRIPTION GOF STRATUM

H
Jﬂﬁ

121.

125 { C13 81 |81

—_ ‘ 28.0
! 128.0

L.|35 | c1s 95 |95

L ‘ 38,0
] 138.0

145 c15 100 {100

148.4

n48.0

155  C16 93 | 93

158.

i

-4

— 1605

s

s
H

H
H

!

LIMESTONE (Austin Chalk) medium, fresh, sound,
light gray with occasional argillaceous, shaly
limestone and bentonite layers, and fossil
partings. ) .

-modevrately argillaceous layer , medium gray,
gradational contacts at 122.0'-124.1°
-numerous mechanical breaks at 123.0'-126.7'
-moderately argillaceous layer , medium gray,
sharp contacts at 129.0'-129.4'

-shaly limestone layer , dark gray, sharp
contacts at 129.4'-129.8'

-shaly limestone layer , dark gray, gradational
contacts at 131.0'-131.8'

-fossil parting at 131.5'

-moderately argillaceous layer , medium gray,
sharp contacts at 133.5'-134,1'

-moderately argillaceous layer , medium gray,
gradational contacts at 135.2'-136.6"'
-moderately argillaceous layer , medium gray,
gradational contact at 139.3' to sharp contact
at 140.7'

-moderately argillaceous layer , medium gray,
sharp contacts at 141.5'-143,0'

-shaly limestone layer , dark gray, gradational
contact at 144.3' to sharp contact at 145.3'

-shaly limestone layer , dark gray, gradational
contacts at 146.1'-146.3'

-shaly limestone layer , dark gray, gradational
contacts at 146.9'-147.4'

~-bentonite layer , soft, bluish-gray, sharp
contacts at 148.0'-148.7'

-45°, closed, calcite filled, healed fracture,
(1/16") at 150.1'

-moderately argillacecus layer , medium gray,
gradational contacts at 155.9'-156.5'

DRILLING GEOLOGIST M. Granger ASSISTANT Randy Grimstead CHECKED BY Shawn Wood




LOG OF BORING
IN BORING NQO:BIR13 pg S5 gF8
PROJECT: Superconducting Supercollider
LOCATION: N 238,844 ft.
CLIENT: The Earth Technology Corporation E 2,175,494 ft.
TASK NO.: 15 GROUND EL* ggog1.
OATE: 2-23/3-1-90 TYPE:  wv core CASED TO: y/,  CONTRACTOR: sur (89-192)
w SAMPLE LEGEND WATER INFGRMATICN
us =
z | %=l £ |k |e | 28=zy |z | S=SPLIT SsPoON
-1 8 |Fa = Z 8. <gax |w.| T=27 THIN WALL | see p. 1 of 8
Eul @ w3l E  [83|23] 22.3 |5 JuBE
aw| > |@= o Cx|Sx| <Gn= (@~ U= 37 THIN WALL
o v %d u a |4 Bz, | = TUBE
<< w = =
G a C= NX ROCK CQRE
TGP |BQT. DESCRIPTIGN OF STRATUM
LIMESTONE (Austin Chalk) medium, fresh, sound,
light gray with occasional argillaceous, shaly
limestone, soft shale layers, fossil
partings and traces of pyrite.
| C17 89 |89 -moderately argillaceous layer , medium gray,
gradational contacts at 161.6'-162.0'
-shaly limestone layer , dark gray, sharp
168 d contacts at 163.3'-163.9'
-shaly limestone layer , dark gray, gradational
168.0 contacts at 165.1'-165.8'
-i" pyrite nodule at 165.7'
; -moderately argillaceous layer , medium gray,
' C18 100 |[100 gradational contacts at 167.0'-167.8'
‘ -moderately argillaceous laver , medium gray,
gradational contacts at 149.3'-169.5'
-moderately argillaceous layer , medium gray,
176.¢ gradational contacts at 171.9'-172.3'
-shale layer , soft, dark gray, sharp contacts
176.0 at 172.7'-172.9"
-i" pyrite nodule at 172.4'
-shaly limestone layer , dark gray, sharp
contacts at 175.7'-176.0'
l C19 95| 95
-moderately argillaceous layer , medium gray,
gradational contacts at 178.6'-179.6'
‘ -moderately argillaceous layer , medium gray,
} -gradational contacts at 181.1'-181.6'
185 -moderately argillaceous layer , medium gray,
186.0 gradational contacts at 182.0'-182.2'
-moderately argillaceous layer , medium gray,
186.0 gradational contacts at 184.1'-185.5'
-moderately argillaceous layer , medium gray,
gradational contacts at 186.3'-186.7'
}—IQO -fossil parting at 188.2°
1 C20 99 | 99 -shaly limestone layer , dark gray, sharp
1 contacts at 192.7'-193.2°
= - -shaly limestone layer , dark gray, sharp
- contacts at 196.2'-196.7"
bk
-shaly limestone layer , dark gray, sharp
—195 1" £96.0 contacts at 196.2'-196.7'
-
) S - 196.0§
200 c21 26 | 26
'I
-
e

DRILLING GEQLOGIST

M., Granger

ASSISTANT Randy Grimstead

CHECKED 8Y Shawn Wood




fo—

LGG QF BORING

{ 3CRING NO:pris PG ¢ CF g

PROJECT: Superconducting Supercollider !
cosiawl, Bose R |
CLIENT: The Earth Technology Corporation E 2,175, . :
GROUND EL: ;
TASK NG.:15 669.9 fr. 1
. . . . - i
DATE.,_,qji- an TYPED o ore CASED TQ: N/A CONTRACTQR: Swl (89-192) ]
w SAMPLE LEGEND WATER INFCRMATICN
w = =
z T =2 — |~ | @8awn |2 | S= SPLIT SPOGN
el 8 i3 @ z 1=, Er—h‘-‘_ég w .| T= 2% THIN wALL See 1 of 8
Tw| @ = = ool o 0 |2 TUBE P
w Q Qg ZzT-= v v
rul =122 by oz ~hZ | g U= 3” THIN WALL
w| > = a Tcigox| <qw S
u 0 %-d w @ a GZE@ = TUBE
by & T C= NX ROCK CORE
TOP {BQT. QESCRIPTICN GOF STRATUM
‘lY
T LIMESTONE (Austin Chalk) medium, fresh, sound,
L . light gray with occasional argillaceous and
o shaly limestone layers, traces of pyrite.
| D—
i ) G o
2055t -moderately argillaceous layer , medium gray,
L gradational contacts at 207.3'-208.1"'
| S 206.d -shaly limestone layer , dark gray, gradational
) contacts at 208.8'-211.0'
LT -4" pyrite nodule at 213.0'
-
210 55 €22 90 |90
1
R13.2
5] 3 SHALY LIMESTONE (Transition) medium, fresh,
- —| 216.0 sound, extremely argillaceous, medium gray with
— . abundant fragments of fish bones,. teeth
— 216.4 and other fossil debris.
| | emm——
220 23 26 |24 215.0
— SHALE (Eagle Ford) soft, fresh, sound, fissile,
! E§§§§” dark gray with occasional septarian concretions
‘ and fossil partings.
225
R26.0
226.0
-septarian concretion at 227.2'
—23 C24 13 {13
—235 6.0 -septarian concretions at 236.3', 238.8'
= p36- 239.1 and 241.3'
— 236.0 -35°, smooth, open, slickensided fracture at
| 238.5!
1 -35°, smooth, open, slickensided fracture at
! ! 244.1"
=240 C25 92 P2

DRILLING GEQLOGIST

M. Granger

ASSISTANT Randy Grimstead

CHECKED 8Y Shawn Wood




LOG OF BORING |

PROJECT? 5 perconducting Supercollider

CLIENT: Tne Earth Technology Corporation

BORING NO: groya PG 5  GOF

N 238,844 ft.
LOCATION: ¢ » 175494 ft.
GRCOUND EL:

TASK NO.:15 669.9 ft
OATE®,.53/3-1-90 TYPE: \ .. CASED TO: y,4 . CONTRACTOR: suL (89-192)
w SAMPLE LEGEND WATER INFCRMATICN
w =
=
z Y3 < — |~ | e8xw |2 S= SPLIT SPCON
"l g |FE| = |Z.|Z .| E=FY D | T=2” THIN waLL | SeeP- 1ol 8
ZH| 9 (w3 E|82|88| 2E-2 |0k Juse
aw! > |72 o TxiZa| <hn= Q- U= 3" THIN wALL
o n %d o . |a hZzle | = TUBE
- W = C= NX RGCK CGRE
TGP [BQT. DESCRIPTION GOF STRATUM
LIMESTONE (Eagle Ford) soft, fresh, sound,
fissile, dark gray with occasional limestone
seams and septarian concretions.
,_245!:——j§ -septarian concretions at 246.9'
266.(
r250
C26 95 95
L
l
—255
= 256.0
256.4
—
e ——
1-260
c27 98 |98 -i" limestone seams, light gray at 263.5'-263.7'
——
~265
266.D
266.Q
-septarian concretion at 268.0'
270
N Cc28 59 59
—275
276.0]
276.4
Cc29 100 100
280 -3" limestone seam at 280.6'
r_ 281.0
| mmm—
DRILLING GEQLOGIST M. Granger ASSISTANT Randy Grimstead CHECKED BY Shawn Wood




LOG OF BORING
PROJECT: Superconducting Supercollider N 238,844 ft
LCCATICN: E 2.175 406 ft.
CLIENT: The Earth Technology Corporation s175,494 fr.
GROUND EL:
TASK NO.: 15 669.9 ft.
DATE: 2-23/3-1-90TYPE: NX Core CASED TQ: N/A CONTRACTOR:  SwL (89-192)
w SAMPLE LEGEND WATER INFCRMATION
w = =2
= L S |k | | 28zw |z | S=SPLIT sPooN
-1 38 |Fa « Z . F .| Seal |W .| T=27 THIN WALL See p. 1 of 8
Eu| g lws| E 83|85 28,8 |8 T
alw| > g2 o Gx|Ex| <hn= |2+ U= 37 THIN WALL
N S L TN TUBE
by w * C= NX ROCK CORE
TaP |BAT. DESCRIPTICN OF STRATUM
281,
h81.0 LIMESTONE (Eagle Ford) soft, fresh, sound,
. fissile, dark gray with occasional pyrite
I nodules and septarian concretions.
L
‘{-285
1 30 100 | 100
[ C
L_290 | -1" pyrite nodule at 291.0'
291.0
! 291.0 -septarian concretion at 293.1'
LA,
295 =
= c31 100 100
= -i" pyrite nodule at 297.9'
—3
301.0
301.0
Cc32 100 100
04.0
—305
Bottom of Exploration at 304.0 feet.
Boring grouted upon completion.
—~310
315
— 320

DRILLING GEOLQGIST M. Granger ASSISTANT Randy Grimstead CHECKED BY Shawn Wood




LITHOLOGIC LOG
BIR 14

wp.VE6C/EX-HALL1



LOG QF BORING

PROJECT: Superconducting Supercollider

CLIENT: The Earth Technology Corporation

TASK NO.: 5

BCORING NO®BIRlL PG 1 QgF8

N 239,199 ft.
LGCATIGN'E 2,175,518 ft.

GROUND EL: gg7.5 ft.

DATE:Z_QSIS_ -gg TYPE: NX core CASED TO: N/A CONTRACTOR: SwL 89-192
w SAMPLE LEGEND WATER INFORMATICN
w =
= s z — |~ | 28xw |2 | S=SPLIT SPaOON o
-1 3 - [+ =z 1=, Ep—’i‘% w ] T= 2% THIN WALL | Began drilling with water at
Eul @ (w3 = 38 gg géhg Q-g.). TUBE 1.75'. Unable to dett':ermme
—_ “
ai| > gz o T | Tz ﬁmm,_ aF U= aTugHIN WALL ;é:;?::eters of subsurface water
o Z9 a o e wiro | Z E
@ a C= NX RQOCK CORE
TCP |BaT. DESCRIPTIGON GOF STRATUM
//, CLAY~ soft, silty, organic, dark grayish
] brown.
REW Y
T F\ 17
- 5 [
s LIMESTONE (Austin Chalk) soft, extremely
T 6.0 weathered, light tan to tan
.
| Cl 98 98
L
- 10 T
TE; 11.0 6.0
11
T 11.0 LIMESTONE (Austin Chalk) soft to medium,
” fresh, sound light gray to gray with
s II;I c2 93 93 occasional argillaceous layers and fossil
— oyt partings.
L1 -slightly weathered layers,soft, dark gray
9 e—— gradational contacts at 7.5'-7.9' and
8 o gradational contacts at 10.0'-10.7'
o -slightly weathered layer, soft light tan to
- tan sharp contact at 6.0' to gradational
— 20 T T~ 21.0 contact at 6.2'
I T - -slightly argillaceous layer, soft, dark
- o 21.0 gray, gradational contacts at 12.3'-12.7'
- and gradational contacts at 19.6'-20.1'
= -moderately argillaceous layer, soft, dark
AL gray, gradational contacts at 14.7'-15.3'
25 Xy ¢ 98 | 98 and gradational contacts at 18.3'-18.6'
o -fossil partings at 21.7' and 24.6'
) -fossil pyrite at 26.5'
e -moderately argillaceous layer, soft,
Yt dark gray, gradational contacts at 23.3'-
LT 24.2' and gradational contacts at 25.5'-
r—30 o 26.2!
LT 31.0 -shaly layer, soft, dark gray, gradational
} - 31.00 contacts at 24.2'-24.7', gradational contacts
 — : at 25.2'-25.5', fissile, gradational contacts
- at 29.1'-29.9'
nEne -85°, fracture, rough, Dbroken, at 26.8'-
— 35 [0 c& 100 | 100 28.0"
LI -pyrite nodules, small, 29.8'-30.4'
i - -moderately argillaceous layer, soft, dark
LT gray gradational contact at 31.4' to sharp
- contact at 31.7'; gradational contacts
- at 32.9'-33.9'; gradational contacts at
- 40 I T 36.8'-37.7'; and gradational contacts at
- 41,0 39.8'-40.8"
- -fossil partings at 33.4', 33.7', 36.1',
I‘ : 37.3', 37.6', 39.9', 40.4' and 40.7'
o e

DRILLING GEQLOGIST D. Brown ASSISTANT C, Jones CHECKED BY Shawn Wood




LOG OF BORING

BORING NOSBIR14 pPG 2 QOF 8

PROJECT:
CLIENT:
TASK NG.:

Superconducting Supercollider

The Earth Technology Corporation

15

.N 239,199 ft.
LOCATION= b, 175’518 ft.

GROUND EL: 667.5 ft

DATE:

2-26/3-2~

g TYPE:

NX Core

CASED TO: /.,

CONTRACTOR: SwL 89-192

DEPTH IN
FEET
SYMBOL
SAMPLE TYPE

& NUMBER

DEPTH RANGE

PERCENT
REC.
PERCENT
RQD.

TGP |BAT.

STANDARD
PENETRATION

TEST PER

SAMPLE LEGEND

WATER INFORMATICN

T=
u
c

TSF.

il

6 INCHES
HAND PEN.

]

S= SPLIT SPAON
2% THIN WALL

3Y THIN WALL
NX ROCK CORE

TUBE See p. 1 of 8

TUBE

DESCRIPTION QF STRATUM

H
H

41.0

51.0

100 1t 100

51.0

57.0

100 100

57.0

67.0

98 98

T

67.0

17.0

100 | 100

77.0

97 97

LIMESTIONE (Austin Chalk) soft, fresh, sound
light gray to gray with occasional argillaceous
layers and fossil partings.

-very argillaceous layer, soft, sharp contact
at 43.4' to gradational contact at 44.2';
fossiliferous, gradational contacts at
46.8'-48.0'; fissile, gradational contact
at 49.8' to sharp contact at 51.0'

-fossil partings at 42.7', 43.1', 44.5',

46.3', 47.2', 47.9', 49.7, and 50.0'

-very argillaceous layer, soft, dark gray,
gradational contact at 52.8' to sharp contact
at 53.2°'

-fissile, gradational contacts at 55.5'- 55.8'
-moderately argillaceous layer, gradational
contact at 55.8' to sharp contact at 57.0'
-fossil parting at 52.4', 53.6', and 54.7'
-fossil partings at 57.5', 57.6', 58.0',
59.4', 61.1', 64.0' and 64.9'

-fossiliferous limestone layer, sharp
contacts at 58.3'-59.2'

-moderately argillaceous layers, soft, dark
gray, gradational contacts at 58.3'~59.4;

- gradational contacts at 60.7'-61.3'; gradational
contacts at 63.3'-63.8'

-slightly argillaceous layers, gray, gradational
contacts at 63.8'-65.9'

-shaly layer, soft, fissile, gradational
contacts at 68.0'-68.3'; and sharp contacts
at 72.0'-72.4'

-moderately argillaceous layers, soft, dark
gray, gradational contact at 71.2' to sharp
contact at 72.0'; gradational contacts at
75.1'-76.5"

-fossil partings at 68.8', 70.9', 71.5' and
74.7!

-fossil parting at 84.8°
-fossiliferous limestone layer, sharp contacts
at 80.7'-81.0'

-moderately argillaceous layers, dark gray,
gradational contacts at 81.0'-82.2'; and
gradational contacts at 84.2'-85.5'

DRILLING GEQLQGIST

D, Brown

ASSISTANT .

CHECKED BY

Jones Shawn Wood




LOG OF BORING

BORING NO:BIR 14 PG 3 OCF g

PROJECT: Superconducting Supercollider

CLIENT: The Earth Technology Corporation

TASK NQ.: 15

N 239,199 ft.
LCCATION:g , 174518 fr.

GRQUND EL:
667.5 ft

DATE: 2-26/3-290 TYPE! wX Core

CASED TQ:

N/A

CONTRACTCR:  sSwL 89-192

FEET
PERCENT
REC.
PERCENT
RQD.

SYMBOL
DEPTH RANGE

& NUMBER
STANDARD
PENETRATION

DEPTH 1IN
SAMPLE TYPE

_TOP |BOT.

SAMPLE LEGEND WATER INFORMATICN

TEST PER

6 INCHES

HAND PEN.
TSF.

S=
T=

U=
C=

SPLIT SPQGN
2Y THIN WALL S .1 0of 8
TUBE ee p o
37 THIN WALL

TUBE
NX ROCK CORE

DESCRIPTION OF STRATUM

|

87.0

C10 99 99

97.0

97.0

Cl1 96 96

-

<)

-
b4 |4

2
4 4

2

107.4d

HH

H]

b4 14

107.¢

10

ih
als

-

-<~L4

HHF
}-4
H

Cc12 29 99

=
H H

b4

r-n

— 115

H
HHHHHH

117.0

HHHH

S 117.4

LIMESTONE (Austin Chalk) soft to medium,
fresh, sound, light gray to gray with occasional
argillaceous layers and fossil partings.

-fossil partings at 87.3', 88.6', 39.5',
89.7', 89.9', 92.6', 94.1', and 94.6'

-moderately argillaceous layers, gray, fossil-
iferous sharp contact at 87.0' to gradational
contact at 87.4'; fissile, gradational
contacts at 92.5'-92.9'

-very argillaceous layers, dark gray, fossil-
iferous, gradational contacts at 90.7'-
91.6'; sharp contact at 95.6' to gradational
contact at 96.2'

-slightly argillaceous layer, gray, gradational
contacts at 98.2'-98.5!'

-fossil partings at 97.8', 99.9', 102.4',
104.3', and 104.5'

~bentonitic shale layer, soft, fissile, gray

to bluegray, broken, gradational contacts

at 101.0'-101.4!

-moderately argillaceous layer, dark gray,
gradational contacts at 103.5'-104.0°'

-fossil partings at 107.2', 108.0', 108.6',
110.0', 110.3', 110.9', 111.7', and 113.6'
-slightly argillaceous layers, gray, gradational

contacts at 107.7'-108.3'; gradational contacts
at 109.2'-109.9'; gradational contacts at
110.7'-111.4'; and gradational contacts
at 114.5'-117.0'

-moderately argillaceous layer, dark gray,

gradational contacts at 109.9'-110.7'; fossil-
iferous, gradational contacts at 113.0'-113.9'

-shaly interbed, gray, fissile, fossiliferous,
gradational contacts at 108.4'-108.9'

-very argillaceous layer, dark gray, sharp
contact at 117.0 to gradational contact at
117.8'; gradational contacts at 118.1'-118.5"';
gradational contact at 121.5' to sharp
contact at 123.7°

-very argillaceous layers, dark gray, soft,
fissile, gradational contacts at 117.8'-118.1';
bentonitic sharp contacts at 119.7'-119.9!

DRILLING GEQLOGIST D. Brown

ASSISTANT

Clay Jones CHECKED 8Y Shawn Wood




LOG OF BORING !

8CRING NOBIR14 PG 4, GFgs
PROJECT: Superconducting Supercollider

| on: N 239,199 ft.
CLIENT: The Earth Technology Corporation LOCATICH E 2,175{518 ft.
TASK NQ. :15 GROUND EL: (o7 5 ¢

i, DATEi9-.9¢/3-2-90 TYPE: NX Core CASED TQ: n/a CONTRACTCR: SwL 89-192

—
LﬁSAMPLE LEGEND 'WATER INFCRMATICN

S= SPLIT SPQON

T= 2" THIN WALL | See p. 1 of 8
TUBE

U= 3“ THIN WALL

o}

Il

DEPTH IN
FEET
SYMBOL
SAMPLE TYPE
& NUMBER
DEPTH RANGE
PERCENT
REC.
PERCENT
RQD.
STANDARD
PENETRATION
TEST PER
6 INCHES
HAND PEN.
TSF .

NX ROCK CORE

TUBE
TCP {BQT. DESCRIPTION OF STRATUM

{

LIMESTONE (Austin Chalk) soft to medium, fresh,
: sound, light gray to gray with occasional

, C13 90 90 argillaceous and shaly layers and fossil

‘ partings.

|
!
|
i
!

-fossil partings at 121.1°'

-moderately argillaceous layers at 127.0'-
127.0) 127.4'; fossiliferous, gradational contacts
at 128.6'-129.5'; gradational contacts at
127.4 131.7'-131.4"

130f Clh 96 | 96 -fossil partings at 128.5', 129.9' and 131.6'
-moderately argillaceous layer soft, dark

- 1 132.0 gray gradational contacts at 133.2'-134.0';

. | gradational contact at 136.8' to sharp contact
132.4 at 137.2'; gradational contacts at 138.7'-
140.2'; gradational contact at 141.0' to

sharp contact at 142.0'

-fossil partings at 132.2' 136.0', and 137.2'
-shaly interbed, soft, fissile, gradational
contacts at 135.0'-136.5'

]
. ‘
—135 c15 100 {100

|

gray, sharp contacts at 142.0'-142.6'; grada-
‘ tional contact at 143.9 to sharp contact
i 142.0 at 144.8'; gradational contacts at 146.4'-

! 147.6'; gradational contacts at 149.0-150.6'
L—-—— | 142.4¢ -bentonitic shale, very soft, gray,
i - sharp contacts at 145.6'-145.8', fractured,
145 gradational contacts at 147.6'-148.6'
-fossil partings at 144.4', 146.7' and 150.6!

‘ j -moderately argillaceous layer, soft, dark
=

Clé 92 92

~ 150

- -moderately argillaceous layer, dark gray,

- gradational contacts at 152.4'-153,3';

I 152 gradational contacts at 154.0'-154.9';

L gradational contacts at 155.8'-156.5'; grad-
ational contacts at 157.8'-159.0', gradational
contacts at 159.8'-160.6'; gradational

contact at 161.1' to sharp contact at 162.0'

] 152.4

—155

L
i C17 100 | 100 -fossil partings at 158.4' and 160.6'

-pyrite nodule at 161.7!

— 1605 T

162.d

162.4




i LOG OF BORING

PRAJECT:
CLIENT:
TASK Ng.: 15

Superconducting Supercollider

The Earth Technology Corporation

BORING NOtprpy, PG s OF 8

N 239,199 ft.
LOCATION: ¢, 175’518 ft.

GROUND EL: 647.5 £t

O0ATEz 9-26/3-290 TYPE:

NX Core

CASED TO: N/A

CONTRACTOR: SwlL 89-192

DEPTH IN
FEET
SYMBOL
SAMPLE TYPE
& NUMBER
DEPTH RANGE
PERCENT
REC.

TaP |BQT.

PERCENT
RaD.

STANDARD
PENETRATION
TEST PER

SAMPLE LEGEND

WATER INFORMATICN

u
c

6 INCHES
HAND PEN.
TSF.

S=
T=

SPLIT SPQCN

2” THIN WALL
TUBE

3" THIN WALL
TUBE

NX ROCK CORE

]

See p. 1 of 8

DESCRIPTION OF STRATUM

162.0

i

r465

C18 100

170}

100

172.9
—i75

C19 98

—180

98

o m—e 182.4
: 182.9

185

C20 93

—190

192.4

93

'Hﬁ-h
|| 4h%

4

192.¢

—195

o

C21 100

i

200

1
H]

-4
-

202.4

100

i

LIMESTONE (Austin Chalk) soft to medium,

fresh, sound, light %ray to eray with occasional
argillaceous and shaly layers and fossil
partings.

-moderately argillaceous layers, soft, dark
gray sharp contact at 163,2' to gradational
contact at 163.5'; gradational contacts
at 164.9'-165.5'; gradational contacts
at 170.8'-171.2'; gradational contacts
at 171.8'-172.0'

-pyrite nodules at 165.6', 165.9', 166.0',
and 168.6"'

-35° smooth, tight, slickensided fracture
at 163.6'

-bentonitic shale, soft, bluegray to gray,
gradational contact at 163.5' to sharp
contact at 163.7'

-fossil partings at 168.4' and 171.0'

-very argillaceous layer, fissile, dark
gray gradational contacts at 175.5'-176.0"

-slightly argillaceous layer, gray, grad-
ational contacts at 180.9'-181.5"

-pyrite nodules at 178.8', 179.5', and 180.1'

-moderately argillaceous, dark gray, sharp
contact at 182.1' to gradational contact
at 182.3'; gradational contacts 185.0'-
185.3'; gradational contacts at 186.0'-
186.6'; gradational contacts at 190.2'-
190.41
-slightly argillaceous layer, gray, gradational
contacts at 185.3'-186.0'; gradational
contacts at 187.9'-188.2"
-fossil parting at 186.2!'

-moderately argillaceous layers, dark gray,
gradational contacts 193.2-193.9'; gradational
contacts at 196.5'-197.3'; gradational
contact 201.7' to sharp contact at 202.0'

-30° smooth, tight, slickensided fracture at
193.3!

DRILLING GEGCLOGIST D. Brown

ASSISTANT

C. Jones

CHECKED 8Y  Shawn Wood




LOG OF BORING |
PROJECT: superconducting Supercollider

=

BCRING NC:BIR14 PG 6 OF 8
N 239,199 ft.
LCCATICN: 3

CLIENT: The Earth Technology corporation - E 2,175,518 ft.

TASK NO.: 15 GROUND EL: g67.5 f£t.

DATE:, ,e/3 9g9 TYPED  n/u CASED Ta: CONTRACTOR: SwL 89-192

SAMPLE LEGEND ‘NATER INFCRMATICN

S= SPLIT SPQON

T= 2“ THIN WALL See p. 1 of 8
TUBE

U= 3“ THIN WALL
TUBE

C= NX ROCK CORE

DEPTH IN
FEET
syMaoL
& NUMBER
DEPTH RANGE
PERCENT
REC.
PERCENT
RQD.
STANDARD
PENETRATION
TEST PER
6 INCHES
HAND PEN.
TSF.

SAMPLE TYPE

TOP |BOT. DESCRIPTION OF STRATUM

s

b4 4
=
alalzls

LIMESTONE (Austin Chalk) soft to medium,
fresh, sound, light gray to gray with occas-
202 .0 ional argillaceous layer and fossil partings.
T -moderately argillaceous layer, dark gray,
gradational contacts at 203.7'-204.2';

205 | gradational contacts at 207.6'-209.8"

-

-

—
T

Cc22 79 | 79 -moderately argillaceous layer, gray, sharp
contact at 212.0' to gradational contact
at 214.1'

T -very argillaceous layer, dark gray, grad-
—210 By ational contacts at 214.1-214.5'; fossil-
iferous, gradational contact at 214.5°
- T 212.0 to sharp contact at 215.2'
L T 212.0

—215{ ‘ 215.2 -sharp contact-

B g SHALY LIMESTONE(Transition) medium, fresh,
C13 98 98 sound, extremely argillaceous, gray to
dark gray with abundant fragments of fish
bones, teeth and other fossil debris.

=220 2164 -gradational contact-

|

222.0 SHALE (Eagle Ford) soft, dark gray, fissile,
- fresh, with occasional fossil partings.
222.Q and septarian concretions.

-pvrite nodule at 222.7', 226.2' and 228.0'
225 - 30° smooth tight, slickensided fracture at
228.0' with transverse 60° smooth, tight
c24 72 72 fracture at 228.9'

-septarian concretions at 226.2' and 228.0!

—23

-limestone seam (3/4"), dark tan, medium

at 233.2'; ("), dark tan, medium, at
234.3'; (3/4"), dark tan, medium at 234.6';
232.4 ("), dark tan, medium at 235.4'; ("),
dark tan, medium at 237.5'; (3/4"), dark
tan, medium at 238.2'; (}"), dark tan,
medium, at 239.7'
~septarian concretions at 235.7', 237.0',
€25 237.2', and 237.4'
-severely fractured

232.0

1-235

240

242.0

I

DRILLING GEGCLOGIST D. Brown ASSISTANT . Jones CHECKED BY Shawn Wood




; LOG OF BORING

PROJECT: LGCATICN: N 239,199 ft.
CLIENT: The Earth Technology Corporation "' E 2,1757s18 ft.

GROUND EL: 4y s g¢.

BORING NO®BIR1s PG 7 CF 8

Superconducting Supercollider

TASK NO.: 15

DATE:2-26/3-2-90 TYPE: NX Core CASED TQ: nN/a CONTRACTOR: SwL 89-192
1 SAMPLE LEGEND WATER INFORMATIGN

S= SPLIT SPQOQGN

T= 2 THIN WALL See p.1 of 8
TUBE

3“ THIN WALL
TUBE

C= NX ROCK CORE

TGOP 1BQT. DESCRIPTICN OF STRATUM

I'{PE

FEET
REC.
PERCENT
RQD.

SYMBOL
DEPTH RANGE

DEPTH IN
& NUMBER
PERCENT
STANDARD
PENETRATION
TEST PER
6 INCHES
HAND PEN.
TSF.
c
]

SAMPLE

SHALE (Eagle Ford) soft, fresh, fissile, .
P42, Q dark gray, with occasional septarian concretions
i and fossil partings.

D -core is severely fractured, very fissile

-limestone seam (3/4") dark tan, medium, at 251.2!'

-pyrite seam (}/8"), at 252.9'

-pyrite seam (3'"), at 253.1'

c26 92 92 -septarian concretion at 254.7!

-limestone layer, medium, light gray, sharp
contacts at 256.3'-256.5"

-shaly limestone layer, medium, fresh, gray

1250 to dark gray with trace pyrite at 256.5' and

256.9!

252.0 -35°, smooth, tight, slickensided fracture

252.0 at 257.1!

‘ ; -60°, tight, healed fracture at 258.1'

| -50°, tight, healed fracture at 258.5'

c27 100 90 -80°, tight, smooth, slickensided fractures

P56.5 at 258.8'-259.3!

F—t -pyrite nodules at 257.6'and 259.8'

-pyrite nodule at 263.2°

-fossil parting at 263.6!

-shaly limestone, medium, dark gray, pryite,
gradational contact at 264.5' to sharp contact
at 265.3!'

p62.0 -30°, smooth, tight, slickensided fracture at

265.8' with transverse 45° smooth, tight,

: — rez.0 , slickensided fracture at 265.9!

-45°%, smooth, tight, slickensided fracture at

265 266.5"

-45°, smooth, tight, fracture at
c29 100 | 98 269.2" ) tieht,

242,

!

il

!

!

il

56.5

I

I

n
]
o

C28 100 | 100

i

-~limestone/pyrite seam (1/8") at 270.1;
(1/8") at 270.4"

270 -pyrite nodule at 271.7'

- -septarian concretions at 276.1', 278.0' and 281.5"

-limestone seam (1/8"), light gray trace pyrite

12.0 at 273.0' ,

R72.0 -limestone seam (3"), light gray, trace pyrite

| at 273.9'

_ -shaly limestone layer, gray to dark gray,
—275 fossiliferous, gradational contact at 275.0!
30 100 EOO to sharp contact at 276.1'

-fossil partings at 275.3', and 276.4'
-limestone seam ("), light gray at 276.6'
-shaly limestone layer, gray to dark gray,
280 fossiliferous, gradational contacts at
I 277.8'-278.5"
282. -pyrite nodule at 280.5'

|

= zgz,r

DRILLING GEOLOGIST  p meawn ASSISTANT  , . . CHECKED BY Shawn Wood




!

LOG OF BCORING

PRQUECT: Superconducting Supercollider

| |
| BJORING NO:ppiris PG g CF g }
i

N 239,199 ft.
TICN:
CLIENT: The Earth Technology Corporation LGCATI E 2,175/,518 fr.
GROUND EL: 667.5 ft
TASK NQ.: 15 o
DATE:;.96/3-7-90 TYPE: NX Core CASED TO: N/a CONTRACTOR:  SwlL 89-192
u SAMPLE LEGEND WATER INFCRMATICN
w 9 =
= Lo z — | | @8axw [z | S=SPLIT sPaaN
- 8 |- = z |z | T=PY ju | T=2" THIN WALL | Seep. 1 of 8
Twi A (= - Soldalag 'S |%u TUBE
~ul| = o] [ w S| 2Bz vl I
aun| > 3= a Tx|Ex| shu= |@~| U= 37 THIN WALL
@b Sy T T TUBE
by w = C= NX ROCK CGORE
TCP |BOT. DESCRIPTION OF STRATUM
282.8 SHALE (Eagle Ford) soft, fresh, fissile, dark
’ gray with occasional pyrite nodules and septarian
282.0 concretions.
—
i 285‘: -pyrite nodule ("), at 287.1'
::—-_C31 87 87
H::
| )
r—zso‘____————‘—j
| pr—— 292.9
! = 292.0
295 : -pyrite nodules at 293.0', 296.6', 296.8',
C32 100 100 and 297.1'
— -fossil parting at 298.4'
—300=— 301.¢
:CS3 301.0 100 100
{-305 Bottom of Exploration at 303.0'
r—-BIO
—315
—320
DRILLING GEQLOGIST D. Brown ASSISTANT A. Dover CHECKED 8Y Shawn Wood




APPENDIX B
WIRE-LINE LOGS

wp.V9EC/EX-HALL1



Hole No. BIR 11

Drilling Parameters
Depth 265.0 feet
Bit Diameter 3.5 inches

Logging Parameters

Date

Bottom Log Interval

Top Log Interval

Type of Fluid in Hole

Time Since Circulation Stop
Probe Type/S.N.

Module Type/S.N.

Logging Speed

Sample Interval

Logged by:

WIRE-LINE LOGGING PARAMETERS

Log Measured From: Ground Level

September 15, 1989

Electrical Log Gamma and Neutron Sonic Log
Logs
September 15, 1989 September 15, 1989
262.0 feet 262.5 feet 257.7 feet
surface surface surface
drilling mud drilling mud drilling mud
30 minutes 30 minutes 30 minutes
ALP-4979 XAP-4383 CLP-4877A
ALM-4979 XAM-4383 CLM-4877A
40 feet/min. 20 feet/min. 20 feet/min.
0.5 foot 0.5 foot 0.5 foot

BEE-LINE SERVICES, INC.

P. O. Box 2096
Corsicana, TX 75151

wp.VO6C/IR-1



BIR 11 Wire-line logs run September 15, 1989. Surface elevation 670.2 feet.

(\KECORDNBIRY 1 1 0)
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BIR 11 Wire-line logs run September 15, 1989 (Continued). Surface elevation 670.2 feet.

GAMMA AND NEUTRON LOGS CONTINUED

ELECTRICAL LOG CONTINUED

SONIC LOG CONTINUED
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Hole No. BIR 12

Drilling Parameters
Depth 341.5 feet
Bit Diameter 3.125 inches

Logging Parameters
Date

Bottom Log Interval

Top Log Interval

Type of Fluid in Hole

Time Since Circulation Stop
Probe Type/S.N.

Module Type/S.N.

Logging Speed

Sample Interval

Logged by:

WIRE-LINE LOGGING PARAMETERS

Log Measured From: Ground Level

Electrical Log
September 16, 1989
339.5 feet

surface

drilling mud

30 minutes
ALP-4979
ALM-4979

40 feet/min.

0.5 foot

BEE-LINE SERVICES, INC.

P. O. Box 2096
Corsicana, TX 75151

wp.VS6CAR-1

Gamma Log
September 16, 1989

339.5 feet
surface
drilling mud
30 minutes
XAP-4383
XAM-4383
20 feet/min.
0.5 foot

Sonic Log
September 16, 1989
334.8 feet

surface

drilling mud

30 minutes
CLP-4877A
CLM-4877A

20 feet/min.

0.5 foot



BIR 12 Wire-line logs run September 16, 1989. Surface elevation 667.5 feet.

GAMMA LOG

SONIC LOG

Vit Density L (Far Recewer)
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1989 (Continued). Surface elevation 667.5 feet.

’

line logs run September 16

BIR 12 Wire-

GAMMA LOG CONTINUED

SONIC LOG CONTINUED
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BIR 12 Wire-line logs run September 16, 1989 (Continued). Surface elevation 667.5 feet.

GAMMA LOG CONTINUED

SONIC LOG CONTINUED
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DEVIATION SURVEY RESULTS

BORING BIR 12

wp.VI6C/EX-HALL1



CLIENT: TEXRS SSC SITE
LOCRTION: PROJECT 87-888
HOLE ID: BIR 12 TRSK #15
DATE OF LOG: 89/16/89
PROBE: 3@55A 135

PLAN VIEN
COMPU-LOG DEVIATION

A
4

f

MAG BECL: 7.8

SCALE: 188 FI/IN
TRUE DEPTH: 244 .28 F1
RZIMUTH: 266.9
DISTANCE: 232.4 FT

+ = 25 FT INCR

< = BOTTOM OF HOLE




Profile View
Compu-Log Deviation Survey

BIR 12
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x X K k K Kk X

CLIENT

FIELD OFFICE
DATA FROM
MAG. DECL.

CABLE

10.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

M
A

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41 .
42.
43.
44 .
45.
46 .
47 .
48.
49.
50.
51.
52.
53.
54.

OO~k W

[olslalololololsNeolslololoNeNoNelololeoNoleoleoleoalejeleolelolealeclolololololoNoRolaleNoNol ool oo Ne N ol oo

COMPU-LOG - VERTICAL

DEPTH TRUE

[de ol v o BE N EEN I e ) N 62 BN -NN V)

TEXAS SSC SITE

CORSICANA

DEPTH NORTH

.00
.00
.00
.00
.00
.76
.46
.16
.86
.56
.26
.96
.66
.37
.07
.78
.49
.19
.90
.61
.32
.02
.73
.44
.14
.85
.55
.25
.96
.66
.36
.07
17
.47
.17
.87
.58
.28
.98
.69
.39
.08
.79
.49
.19
.90
.60
.30
.00
.70
. 40
.11

B R R R R R R AT OO RO OO OO ER G R RLWLWWONHPFP,POOOCOOO

DEV.

.00
.00
.00
.00
.00
.52
.23
.94
.85
.35
.78
L17
.60
.82
.95
.04
.11
.16
.20
.23
.25
.26
.26
.27
.27
.27
.27
A
.26
.25
.24
.22
.21
.19
.17
.15
.13
.10
.08
.06
.04
.02
.99
.97
.95
.92
.90
.87
.85
.83
.81
.78

DEVIATION

X % £ X X X X

HOLE ID.
DATE OF LOG
PROBE
DEPTH UNITS
EAST DEV.
0.00
0.00
0.00
0.00
0.00
0.19
0.25
0.18
0.09
0.03
-0.33
-0.90
~-1.46
-2.14
-2.84
-3.54
-4.24
-4.94
-5.65
-6.36
-7.06
-7.77
-8.48 10.
-9.18 10.
-9.89 11.
-10.60 11.
-11.31 12.
-12.02 13.
-12.73 13.
-13.45 14,
-14.16 15.
-14.87 15.
-15.58 16.
-16.29 17.
-17.01 17.
-17.72 18.
-18.43 19.
-18.14 19.
-19.85 20
-20.56 21
-21.27 21
-21.99 22.
-22.70 23.
-23.41 23.
-24.12 24.
-24.83 25
-25.54 26
-26.25 26.
-26.97 27
-27.68 28.
-28.38 28
-29.11 29.

QOO T~1TOMONOBRWWNNNFP,POODODOOO

QDO B-JOLAWDNHIECNHNOH BOFHF RO HTOFROONNOOOPP OO NWOWOR NOWLWHIOOOOO

BIR 12
09/16/89
90554

- N
NMNOOCOoOOOoOC

355.
347.
342.
336.
330.
324.
320.
316.
312.
309.
306.
304.
301.
299.
298.
296.
295.
293.
292.
291.
290.
289.
288.
287.
286.
286.
285.
284.
284.
283.
283.
282.
282.
282.
281.
281.
280.
280.
280.
279.
279.
279.

WHRONOONNMNOPR QWA OQUNOTOERWWURANOLOODOFNENNWONEROCOOLDOOOAROOCOOO

TASK

)

LOG 4

DISTANCE AZIMUTH

135

S

cCoooCr

OB BRRWR BRI RLRARWNWR B WWHOAORERHEFEFOOHMFOODOORANMWRFOOOVLOUIOOODOOM

352.
334.

13.
314.
298.
284.
278.
276.
274.
273.
273.
272.
271.
270.
270.
270.
270.
269.
270.
269.
269.
269.
269.
269.
268 .
268.
268.
268.
268.
268.
268.
268.
268.
268.
268.
268.
268.
268.
267.
268.
268.
268 .
267.
287.
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X K ¥ X X X X

CLIENT

FIELD OFFICE
DATA FROM
MAG.

CABLE DEPTH TRUE
55.0 40 .
56.0 41
57.0 42.
58.0 42.
58.0 43.
60.0 44.
61.0 45.
62.0 45.
63.0 46 .
64.0 47 .
65.0 47 .
66.0 48
67.0 49.
68.0 43.
639.0 50.
70.0 51
71.0 52.
72.0 52.
73.0 53.
74.0 54.
75.0 54.
76.0 65.
77.0 56.
78.0 56.
73.0 57.
80.0 58.
81.0 59.
82.0 59.
83.0 60.
84.0 61.
85.0 61
86.0 62.
87.0 63.
88.0 63.
89.0 64 .
90.0 65.
91.0 66 .
82.0 66 .
93.0 67.
34.0 68.
85.0 68.
96.0 £69.
97.0 70.
98.0 71
98.0 71

100.0 T2.
101.0 73.
102.0 73.
103.0 T4.
104.0 75.
105.0 76.
106.0 76.

COMPU-LOG - VERTICAL

TEXAS

7.000

DEPTH
81

.51

21
31
61
31
02
72
42
1.
82

.53

23
93
63

.34

04
74
44
15
85
55
25
a5
66
36
06
76
46
16

.86

56
27
38
68
39
10
80
51
21
g2
63
33

.04
.75

45
16
87
58
29
00
71

NORTH

WWWWWWLWWWWWWWWWwWWwWwWWWLWLWWLWWd b b Rl b B b D BB DR A DR R R D B

58C SITE
CORSICANA

DEV.

.76
.72
.69
.66
.64
.61
.58
.56
.53
.50
.47
.44
.42
.39
.35
.32
.30
.27
.24
.21
.18
.15
.12
.09
.07
.04
.02
.99
.96
.93
.90
.87
.82
.79
.15
.72
.68
.64
.61
.57
.54
.50
.46
.42
.38
.34
.29
.25
.21
.17
.13
.09

LOG 4

DEVIATION « % x x % * «x
HOLE ID. 12 TASK
DATE OF LOG 03/16/89
PROBE 9055A )
DEPTH OUNITS

EAST DEV. DISTANCE AZIMUTH

-29.82 30.2 279.1
-30.53 30.9 278.8
-31.24 31.6 278.5
-31.95 32.3 278.3
-32.67 33.0 278 .1
-33.38 33.7 277.9
-34.09 34.4 27T7.7
-34.80 35.1 277.5
-35.51 35.8 277.3
-36.22 36.5 277.1
-36.94 37.2 276.9
-37.65 37.9 276.7
-38.36 38.6 276.6
-39.07 39.3 276 .4
-38.78 40.0 276.2
-40.49 40.7 276.1
-41.20 41 .4 276.0
-41.91 42.1 275.8
-42.63 42.8 275.7
-43 .34 43.5 275.5
-44.05 44 . 2 275.4
-44.76 45.0 275.3
-45.47 45 .7 275.2
-46.18 46 .4 275.1
-46.90 47 .1 275.0
-47.61 47.8 274.9
~-48.32 48.5 274.8
-49.03 49 .2 274.7
-49.75 48.9 274.6
-50.46 50.6 274.5
-51.17 51.3 274 .4
-51.88 52.0 274.3
-52.59 52.7 274.2
-53.29 53.4 274.1
-54.00 54.1 274.0
-54.71 54.8 273.9
-55.41 556.5 273.8
-56.12 56.2 273.7
-56.83 56.9 273.6
-57.53 57.6 273.86
-58.24 58.4 273.5
-58.95 59.1 273.4
-59.66 59.8 273.3
-60.36 60.5 273.2
-61.07 61.2 273.2
-61.77 61.9 273.1
-62.48 62.6 273.0
-63.18 63.3 272.9
-63.89 64.0 272.9
-64.59 64.7 272.8
-65.30 65.4 272.7
-66.00 66.1 272.7

135

SANG

45.
45.
45 .
45.
45 .
45 .
45.
45.
45 .
45.
45 .
45 .
45.
45.
45.
45.
45.
45.
45.
45 .
45.
45.
45.
45.
45.
45.
45.
45.
46 .
45 .
45.
45.
45.
45.
45.
45,
45.
45 .
45.
45 .
45.
45.
45.
45.
45.
44,
44 .
44.
44 .
44 .
44 .
44.

DU WO WOHRRFREMEHEOOFFCHFWLWWOOLOLNDOEAEWGENNWWWE&ELGWWEODOWODE B &R RROOOW

SANGB

267 .
266.
2687 .
268.
267 .
267 .
267 .
267.
267 .
268.
267.
267.
268.
266.
267.
267.
267 .
268.
267.
267.
267 .
267.
267 .
267.
267.
267 .
287.
267 .
268.
266.
265.
266.
266.
266.
267.
267.
266 .
266.
267.
287.
267.
266 .
266.
267 .
266 .
266.
266.
266 .
266 .
266.
266 .
266.
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X X X K X X X

COMPU-LOG - VERTICAL DEVIATION % x % &k x x x
TEXAS S55C SITE HOLE ID. BIR 12 TASK
CORSICANA DATE OF LOG 09/16/89

PROBE 9055A )

DEPTH UNITS FEET
DEPTH NORTH DEV. EAST DEV. DISTANCE AZIMUTH
.41 3.04 -66.70 66.8 272.8
.12 3.00 -67.41 67.5 272.5
.83 2.96 -68.11 68.2 272.5
4 2.91 -68.82 68.9 272 .4
25 2.87 -69.52 69.6 272 .4
96 2.82 -70.22 70.3 272.3
.67 2.78 -70.93 71.0 272.2
38 2.74 ~71.63 1.7 272.2
08 2.70 ~72.34 72.4 272.1
79 2.65 -73.04 73.1 272.1
50 2.61 -73.75 73.8 272.0
21 2.56 -T74.45 74.5 272.0
92 2.51 -75.15 75.2 271.9
63 2.47 -75.86 75.9 271.8
.34 2.42 -76.56 76.6 271.8
05 2.37 =77.26 77.3 271.8
76 2.32 -77.96 78.0 271.7
47 2.27 ~78.66 78.7 271.7
18 2.23 -79.37 79.4 271.6
89 2.19 -80.07 80.1 271.6
.60 2.14 -80.78 80.8 271.5
31 2.09 -81.48 81.5 271.5
02 2.04 -82.18 82.2 271.4
73 1.99 -82.88 82.9 271.4
44 1.94 -83.58 83.6 271.3
15 1.89 -84.29 84.3 271.3
86 1.84 -84.99 85.0 271.2
57 1.78 -85.69 85.7 271.2
28 1.72 -86.39 86.4 271.1
99 1.64 -87.09 87.1 271.1
70 1.59 -87.79 87.8 271.0
41 1.53 -88 .49 88.5 271.0
.12 1.48 -89.19 89.2 270.9
.83 1.42 -89.89 89.9 270.9
.55 1.36 -90.59 90.6 270.9
.26 1.30 -91.29 91.3 270.8
.97 1.24 -91.99 82.0 270.8
.68 1.18 -92.69 g2.7 270.7
.40 1.11 -93.38 93.4 270.7
.12 1.05 -94.08 94.1 270.6
.83 0.99 -94.78 94.8 270.6
.54 0.93 -95.48 95.5 270.6
.26 0.87 -96.17 96.2 270.5
.97 0.81 -96.87 96.9 270.5
.68 0.75 -97.57 97.6 270.4
. 40 0.69 -98.27 88.3 270.4
.11 0.62 -98.96 99.0 270.4
.83 0.56 -98.66 99.7 270.3
.54 0.51 -100.36 100.4 270.3
.25 0.45 -101.06 101.1 270.3
.96 0.40 -101.76 101.8 270.2
.67 0.34 -102.47 102.5 270.2

CLIENT

FIELD OFFICE
DATA FROM

MAG. DECL.

CABLE DEPTH TRUE

107.0 77
108.0 78
109.0 78
110.0 79.
111.0 80.
112.0 80 .
113.0 81
114.0 82.
115.0 83.
116.0 83.
117.0 84.
118.0 85.
119.0 85.
120.0 86.
121.0 87
122.0 88.
123.0 88.
124.0 89.
125.0 90.
126.0 390.
127.0 91
128.0 92.
129.0 83.
130.0 93.
131.0 94.
132.0 95.
133.0 95.
134.0 96.
135.0 97.
136.0 7.
137.0 98.
138.0 899.
139.0 100
140.0 100
141.0 101
142.0 102
143.0 102
144.0 103
145.0 104
146 .0 105
147.0 105
148.0 106
149.0 107
150.0 107
151.0 108
152.0 108
153.0 110
154.0 110
155.0 111
156.0 112
157.0 112
158.0 113

LOG 4

135

SANG

44 .
44 .
44 .
44 .
44 .
44 .
44.
44 .
45 .
44 .
44.
44 .
44,
44 .
44 .
44 .
44.
44 .
44 .
45 .
44 .
44.
44 .
44 .
44,
44 .
44 .
44 .
44 .
44 .
44.
44 .
44 .
44.
44 .
44 .
44 .
44 .
44 .
44 .
44 .
44 .
44.
44.
44 .
44 .
44.
44 .
44 .
44 .
44 .
44 .

DTN NN, AW -TM IO NWOOII~ITPOI3~-1TOCODWOCYWWOWWWWWW

SAN
266.
266.
266 .
266.
266.
266 .
266.
266 .
266.
266.
266.
266 .
266 .
287.
265.
266.
266 .
266 .
266.
267.
264 .
265.
265.
266.
265.
265.
265.
266.
261.
265.
265.
265.
265.
265.
266.
265.
265.
264.
265.
265.
264.
265.
264 .
265.
265.
264.
265.
265.
265.
265.
265.
265.
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¥ % & &k « ¥ &« COMPU-LOG - VERTICAL DEVIATION % % % % % x x

CLIENT : TEXAS 3SC SITE HOLE ID. : BIR 12 TASK
FIELD OFFICE : CORSICANA DATE OF LOG : 09/16/89

DATA FROM : PROBE : 9055A , 135
MAG. DECL. : 7.000 DEPTH UNITS : FEET LOG 4

CABLE DEPTH TRUE DEPTH NORTH DEV. EAST DEV. DISTANCE AZIMUTH SANG SANGB

159.0 114.38 0.29 -103.17 103.2 270.2 44 .8 265.5
160.0 115.08 0.23 -103.87 103.9 270.1 44.8 265.3
161.0 115.80 0.17 -104.57 104.6 270.1 44.8 265.2
162.0 116.51 0.12 -105.28 105.3 270.1 44.8 265.3
163.0 117.22 0.06 -105.98 106.0 270.0 44.8 265.1
164.0 117.93 0.01 -106.68 106.7 270.0 44.9 265.3
165.0 118.64 -0.05 -107.39 107 .4 270.0 44.9 265.6
166.0 119.34 -0.10 -108.09 108.1 269.9 44.9 265.7
167.0 120.05 -0.15 -108.79 108.8 269.9 45.0 265.9
168.0 120.76 -0.21 ~109.50 109.5 269.9 45.0 265.4
169.0 121.47 -0.26 -110.20 110.2 269.9 44.8 265.7
170.0 122.18 -0.31 -110.90 110.9 269.8 44.3 265.5
171.0 122.89 -0.37 -111.61 111.6 269.8 44.9 265.3
172.0 123.59 -0.42 -112.31 112.3 269.8 44.9 265.6
173.0 124.30 -0.48 -113.02 113.0 269.8 44.9 265.7
174.0 125.01 ~0.54 -113.72 113.7 269.7 44.9 265.6
175.0 125.72 -0.59 -114.42 114.4 269.7 45.0 265.3
176.0 126.43 -0.65 -115.13 115.1 269.7 44.8 265.4
177.0 127.13 -0.70 -115.83 115.8 269.7 44.9 265.5
178.0 127.84 -0.75 -116.54 116.5 269.6 45.0 265.7
179.0 128.55 -0.81 -117.24 117.2 269.6 44.9 265.1
180.0 129.26 -0.86 -117.34 117.9 269.6 45.0 266.4
181.0 129.96 -0.91 -118.65 118.7 269.6 45.1 265.86
182.0 130.67 -0.97 -119.36 119.4 269.5 45.0 2865.5
183.0 131.38 -1.02 -120.06 120.1 269.5 45.0 265.3
184.0 132.09 -1.08 -120.77 120.8 269.5 44.9 266.2
185.0 132.79 -1.13 -121.47 121.5 268.5 44.9 264.9
186.0 133.50 -1.19 -122.17 122.2 269.4 44.9 264.7
187.0 134.21 -1.256 ~-122.88 122.9 269 .4 44.9 265.3
188.0 134.92 -1.31 -123.58 . 123.6 269.4 44.9 265.4
189.0 135.63 -1.37 ~124.28 124.3 269.4 44.9 264.8
190.0 136.33 -1.43 -124.399 125.0 269.3 44 .9 264.8
191.0 137.04 -1.48 -125.69 125.7 269.3 45.0 266.3
182.0 137.75 -1.54 -126.40 126.4 269.3 44.9 265.1
183.0 138.46 -1.60 -127.10 127.1 269.3 45.0 265.3
194.0 139.17 -1.66 -127.80 127.8 269.3 44.9 265.2
195.0 139.87 -1.72 -128.51 128.5 269.2 45.0 265.5
186.0 140.58 -1.78 -129.21 128.2 269.2 45.0 265.3
197.0 141.29 -1.83 -129.92 129.9 269.2 45.1 265.4
198.0 141.99 -1.89 ~130.62 130.6 269.2 45.2 265.86
198.0 142.70 -1.95 -131.33 131.3 269.1 45.2 265.8
200.0 143.40 -2.00 -132.04 132.1 269.1 45.2 265.8
201.0 144.10 -2.06 -132.75 132.8 269.1 45.3 265.9
202.0 144 .81 -2.11 -133.46 133.5 269.1 45.1 265.6
203.0 145.51 -2.16 -134.16 134.2 269.1 45.2 265.6
204.0 146.22 -2.21 -134.87 134.9 269.1 45.3 265.3
205.0 146.92 -2.29 -135.58 135.6 269.0 45.4 267.9
206.0 147 .63 -2.37 -136.28 136.3 269.0 44.8 265.1
207.0 148.34 -2.43 ~136.98 137.0 269.0 45.0 264.9
208.0 149.04 -2.49 -137.69 137.7 269.0 44.9 265.2
208.0 149.75 -2.55 -138.39 138.4 268.9 44.9 265.0
210.0 150.46 -2.62 -139.09 139.1 268.9 44.7 264.3



X X KX K X X X

CLIENT

FIELD OFFICE

DATA FROM

MAG. DECL.

CABLE DEPTH TRUE

211.0 151.
212.0 151
213.0 152.
214.0 1563.
215.0 154.
216.0 154.
217.0 1565.
218.0 156.
219.0 156
220.0 157.
221.0 158.
222.0 158.
223.0 159.
224.0 1860
225.0 161.
226.0 161
227.0 162.
228.0 163.
229.0 163.
230.0 164.
231.0 165.
232.0 166
233.0 166.
234.0 167
235.0 168.
236.0 168
237.0 169.
238.0 170.
239.0 171
240.0 171
241.0 172.
242.0 173
243.0 173.
244.0 174.
245.0 175.
246.0 176.
247.0 176.
248.0 177
249.0 178.
250.0 178.
251.0 179.
252.0 180.
253.0 181
254.0 181
255.0 182.
256.0 183.
257.0 183.
258.0 184.
258.0 185.
260.0 186.
261.0 186.
262.0 187.

COMFU-LOUG - VERTICAL

TEXAS 5SC SITE

CORSICANA

DEPTH NORTH

17

.88

58
30
00
71
42
13

.84

55
26
96
68

.39

10

.81

52
23
94
65
37

.08

80

.51

22

.94

65
37

.08
.79

51

.22

94
65
37
09
80

.52

23
94
64
35

.07
.79

51
21
92
64
32
03
73
43

DEV.

.68
.15
.81
.86
.95
.01
.07
.14
.20
.26
.33
.41
.47
.54
.61
.68
.75
.82
.89
.98
.06
.13
.21
.28
.35
.43
.51
.58
.66
.74
.81
.88
.97
.05
.13
.20
.29
.37
.45
.52
.57
.64
.73
.83
.94
.01
.15
.32
.40
.48
.53
.53

DEVIATION

HOLE ID.

x K X X K K X

DATE OF LOG
PROBE
DEPTH UNITS

EAST

-139.
-140.
.20
.90
-142.
-143.
-144.
-144.
-145.
-146.
~-1486.
-147.
-148.
-148.
-149.
-150.
-151.
-151.
-152.
-153.
-153.
-154.
-155.
-155.
-156.
-157.
.99
-158.
-159.
-160.
-160.
.47
-162.
-162.
-163.
-164.
-164.
-165.
.33
-167.
.74
-168.
-169.
-169.
-170.
-171.
.85

-141
-141

-157

-161

-166
-167

-171

-172.
~-173.
-173.
-174.
.33

-175

DEV.
80
50

60
31
01
71
42
12
82
52
22
92
62
32
02
72
42
12
81
51
20
30
60
29

68
38
08
77

16
85
55
24
93
63

03

44
13
82
50
19

52
22
93
63

LOG 4

BIR 12 TASK

09/16/83

90554 ,

DISTANCE AZIMUTH

139.8 268.9
140.5 268.9
141.2 268.9
141.9 268.8
142.6 268.8
143.3 268.8
144.0 268.8
144 .7 268.8
145.5 268.7
146 .2 268.7
146.9 268.7
147 .6 268.7
148.3 268.7
149.0 268.6
149.7 268.6
150.4 268.6
151.1 268.6
151.8 268 .6
152.5 268.5
1863.2 268.5
1563.9 268.5
154.6 268.5
155.3 268.4
156.0 268 .4
156.7 268 .4
157 .4 268.4
1568.1 268 .4
158.7 268.3
169.4 268.3
160.1 268.3
160.8 268.3
161.5 268.3
162.2 268.2
162.9 268.2
163.6 268.2
164.3 268.2
165.0 268.2
165.7 268.1
166.4 268.1
167.1 268.1
167.8 268.1
168.5 268.1
169.2 268.1
169.9 268.0
170.6 268.0
171.3 268.0
172.0 268.0
172.6 267.9
173.3 267.9
174.0 267.9
174.8 267.9
175.5 267.9

135

SANG
44,
44.
44.
45 .
44,
45 .
44 .
44.
44.
44 .
44 .
44.
44 .
44 .
44 .
44 .
44 .
44 .
44 .
44 .
44 .
44,
44,
44 .
44.
44 .
44.
44 .
44.
44 .
44 .
44 .
44 .
44.
44,
44 .
43.
45,
44 .
45.
45.
44 .
44.
43.
43.
55.
50.
48 .
46 .
45.
44 .
43.
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K £ K K X X x

CLIENT

FIELD OFFICE

DATA FROM

MAG. DECL.

CABLE DEPTH TRUE

263.0 188.
264.0 188.
265.0 189.
266.0 130.
267.0 190.
268.0 191
269.0 182.
270.0 193.
271.0 183.
272.0 194.
273.0 195.
274.0 196
275.0 196.
276.0 197.
277.0 198.
278.0 198
278.0 199.
280.0 200.
281.0 200.
282.0 201
283.0 202.
284.0 203
285.0 203.
286.0 204.
287.0 205.
288.0 205
289.40 206.
290.0 207.
281.0 208.
292.0 208.
293.0 209.
294.0 210.
295.0 210.
296.0 211
297.0 212.
298.0 212.
299.0 213
300.0 214.
301.0 215
302.0 215.
303.0 216
304.0 217.
305.0 217.
306.0 218.
307.0 219.
308.0 218.
309.0 220.
310.0 221
311.0 222.
312.0 222.
313.0 223.
314.0 224.

CoMPU-LOG -

VERTICAL

TEXAS5 55C SITE

CORSICANA

DEPTH NORTH

13
85
56
28
99

.70

42
13
85
57
29

.00

72
43
14

.85

56
27
98

.68

39

.10

81
52
23

.93

64
34
04
74
43
13
34

.54

23

93

.63

34

.04

73

.43

13
83
53
23
92
62

.32

02
72
42
11

DEV.

.61
.12
.81
.88
.97
.04
.13
.21
.33
.46
.58
.69
.17
.87
.00
11
.19
.26
.40
.46
.57
.62
.71
.82
.91
.02
.10
.18
.26
.33
.40
.46
.53
.58
.64
.71
17
.85
.93
.00
.07
.14
.18
.24
.30
.35
.39
.41
.49
.57
.64
.64

DEVIATION

HOLE ID. BIR 12 TASK
DATE OF LOG 08/16/89
PROBE 9055A ,
DEPTH UNITS FEET
EAST DEV. DISTANCE AZIMUTH
-175.93 176.1 267 .8
-176.61 176.7 267.8
-177.30 177 .4 267.8
-178.00 178.1 267.8
-178.69 178.8 267.8
-179.38 179.5 267.8
~180.08 180.2 267.7
-180.78 180.9 267 .7
-181.46 181.6 267.7
-182.13 182.3 267.7
-182.80 183.0 267 .6
-183.50 183.7 267.6
-184.20 184.4 267.6
-184.89 185.1 267.6
~-185.57 185.7 267.5
-186.27 186.4 267.5
-186.97 187.1 267.5
-187.67 187.9 267.5
-188.34 188.5 267 .4
-189.04 189.2 267 .4
-189.74 189.9 267 .4
-190.44 190.6 267 .4
-191.14 191.3 287 .4
-191.84 192.0 267 .4
-192.583 192.7 267 .4
-193.23 193.4 267.3
-193.93 194.1 267 .3
-194.64 194.9 267.3
-195.35 195.6 267.3
-196.07 196.3 267.3
-196.78 197.0 267.3
-197 .49 197.7 267.3
-198.20 198.4 267.2
-198.81 199.1 267.2
-199.62 199.9 267 .2
-200.34 200.6 267 .2
-201.05 201.3 267.2
-201.75 202.0 267.2
-202.46 202.7 267 .2
-203.17 203.4 267.2
-203.88 204.1 267.2
-204.58 204.8 267.2
-2056.31 205.6 267.2
-206.02 206.3 267.2
-206.73 207.0 267 .1
-207 .44 207 .7 267 .1
-208.16 208.4 267.1
-208.87 209.1 267.1
-209.58 209.8 267.1
-210.28 210.5 267.1
-211.00 211.3 267.1
-211.72 212.0 267.1

X KX X X X ¥ X

LOG 4

135

SANG

48.
44 .
44 .
44
43.
44.
44 .
44 .
41.
43.
43.
44 .
44.
44 .
44 .
44 .
44 .
44 .
46.
44 .
45.
45.
44 .
44.
44 .
44 .
45.
46.
45 .
46 .
46 .
48 .
46 .
43.
46 .
45.
45.
45.
45 .
46 .
45 .
45.
46 .
43.
45.
44 .
45.
44.
45.
46.
46 .
45 .
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K X X K X ¥ X

CLIENT

FIELD OFFICE
DATA FROM

MAG. DECL.

CABLE DEPTH TRUE

315.0 224.
316.0 225
317.0 226.
318.0 226.
318.0 227.
320.0 228.
321.0 229.
322.0 229.
323.0 230.
324.0 231.
325.0 231
326.0 232.
327.0 233.
328.0 233.
322.0 234.
330.0 235.
331.0 236.
332.0 236.
333.0 237.
334.90 238.
335.0 238.
336.0 239.
337.0 240.
338.0 240.
339.0 241
340.0 242.
341.0 243.
342.0 243.
343.0 244 .
343.1 244.

COMPU-LOG -

TEXAS 55C SITE
CORSICANA
7.000

DEPTH NORTH DEV.
81 -10.69
.52 -10.76
22 ~-10.84
94 -10.94
64 -11.08
33 -11.13
03 -11.24
73 -11.35
43 -11.42
13 -11.48
.83 -11.57
53 -11.64
23 -11.73
92 -11.80
62 -11.84
33 -11.96
04 -12.07
74 -12.17
44 -12.24
14 -12.29
84 -12.35
54 -12.44
25 -12.49
94 -12.54
.64 -12.57
33 -12.60
02 -12.64
% -12.869
48 -12.73
38 -12.73

HOLE ID. BIR 12 TASK
DATE OF LOG 09/16/89
PROBE 90554 ,
DEPTH UNITS FEET LOG
EAST DEV. DISTANCE AZIMUTH
-212.43 212.7 267.1
-213.13 213.4 267.1
-213.83 214.1 267.1
-214.53 214.8 267.1
-215.22 215.5 267.1
-215.94 216.2 267.0
-216.63 216.9 267.0
-217.33 217.6 267.0
-218.04 218.3 267.0
~-218.75 219.1 267.0
-219.45 219.8 267.0
-220.16 220.5 267.0
-220.87 221.2 267.0
-221.58 221.9 267.0
-222.30 222.6 267.0
-222.98 223.3 266.9
-223.68 224.0 266.9
-224.39 224 .7 266.9
-225.10 225.4 266.9
-225.81 226.1 266.9
-226.52 226.9 266.9
-227.22 227 .6 266.9
-227.93 228.3 266.9
-228.65 229.0 266 .3
-229.38 229.7 266.9
-230.08 230.4 266.9
-230.80 231.1 266.9
-231.562 231.9 266.9
-232.09 232 .4 266.9
-232.089 232 .4 266.9

VERTICAL DEVIATION

kK X X XK X X

135

4

SANG

44 .
44 .
45.
40.
45.
46 .
46 .
45.
45.
44.
44.
45.
45.
44 .
45.
46 .
45 .
45.
45.
45.
45.
45.
45 .
44 .
45.
45 .
46 .
46 .
0.

0.
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262.
258.
263.
252.
261.
265.
252.
263.
262.
265.
265.
266 .
261.
264 .
268.
267 .
259.
261.
267.
267 .
261.
262.
262.
268 .
265.
262.
269.
268 .
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WIRE-LINE LOGGING PARAMETERS

Hole No. BIR 13 Log Measured From: Ground Level

Drilling_Parameters
Depth 304.0 feet
Bit Diameter 4.75 inches

Date March 2, 1990 March 2, 1990 March 2, 1990
Bottom Log Interval 302.5 feet 302.5 feet 298.5 feet
Top Log Interval surface surface surface
Type of Fluid in Hole drilling mud drilling mud drilling mud
Time Since Circulation Stop 45 minutes 45 minutes 45 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

Logged by: BEE-LINE SERVICES, INC.

P. O. Box 2096

Corsicana, TX 75151
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BIR 13 Wire-line logs run March 2, 1990 (Continued). Surface elevation 669.9 feet.
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WIRE-LINE LOGGING PARAMETERS

Hole No. BIR 14 Log Measured From: Ground Level

Drilling_Parameters
Depth 303.0 feet
Bit Diameter 4.75 inches

Logging Parameters Electrical Log Gamma Log Sonic Log
Date March 2, 1990 March 2, 1990 March 2, 1990
Bottom Log Interval 301.0 feet 300.5 feet 296.5 feet
Top Log Interval surface surface surface
Type of Fluid in Hole drilling mud- drilling mud drilling mud
Time Since Circulation Stop 35 minutes 35 minutes 35 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

Logged by: BEE-LINE SERVICES, INC.

P. O. Box 2096

Corsicana, TX 75151
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BIR 14 Wire-line logs run March 2, 1990. Surface elevation 667.5 feet.

 ELECTRICAL LOG

(\ecord\bir 1 4.410)
@
S0 millivars 300

TUUBEE OINE SERVICES, ING

© 16" NORMAL R
0 awis/m T 50

>

IS S

n
<

~
o

ren
<

GUARD RESSTIVTY

POINY FESISEIITY

* 300

urs

ahwrs

50

600

(\RECORDNBIR1 4 XOD)

rhr\/':

/S VA e
AP

[N

3
L
v

\\_/

\f‘f'\ MmN

=

r
v

N7

)

Ny

<
g3
5

2.
e
(/
=
o

L MAIRA Cavaa
0 cps

. CCAIR.
F00°  inches

-

GAMMA LOG

BEEC LINGC SERVICLS, INC

x COM DENSIY
16 gn/ec 10
- 4600

WA

NI S _va,»\jvr’\/\/\_va/\_m/\\/\/w\\f\,ﬁ\/\/\_\/\/\' WM\‘\/\F Vw"\'w‘g\’\’/\/\’\/’fﬁw’\/“\ AL 7N

A

A

WA
A A

'SONIC LOG

Arphting:

Transt lwewes
ubhen /L
k(JV ] XY l My - VWIK ‘
| L. B
o v,
E \2
c s aen
- \ -
b N
5 B
(\_‘ (%
2t
" o
() { 5
{\ (15
(
% <\,
( ":2 )
: /
) 3,
<, \:i,) -
$ [} (&3
A
I /
=
xy
&
t
é «" 4
1 3
4 =\
¢ o
¢ &
; s
cld
« o)
6 <
$ <l
S .
>
; ¢l
3 &(
£
: .
P A
S [
« 7
5 21

Viickke ety Loxg (Fer New onver §
rarasen g bt pakue

200 WU 400 WU B /00 B0 R K U
' [ [ [ i ' ' ' ' '

m

s
[

™ T,
oo o
» v -’

L/
A o
T
sl a¥ e

&

~.“v'

5

w

o

o
o

N

XA




BIR 14 Wire-line logs run March 2, 1990 (Continued). Surface elevation 667.5 feet.
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APPENDIX C
GEOLOGIC MAPPING
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SITE GEOLOGY — INTERACTION REGION 1

Field mapping at IR1 consisted primarily of locating and measuring the bearing of joints and locating and
identifying the presence of faults within the area. Over 100 joints were measured along a nearby drainage
and in an L-shaped trench (Trench IR1) excavated at the site. The depth of the trench was 4.5 feet. Three
joint sets were recognized and each was characterized according to the roughness of the joint surfaces and
the degree of alteration. Faults were identified by photo interpretation and the presence of crystalline or
slickensided calcite along joints and in float. The nearest mappable faults are over 700 feet to the east of
the IR1 site. The locations of the borings and the trench are shown in Drawing GP-1 (in pocket). Gedogic
profiles are shown in Drawing GS-3 (in pocket).

o Setting: See Drawing GP-1 (in pocket).

« Location and Topographic Setting: IR 1 is approximately 1 mile north-northwest of Boz,
Texas, on gently sloping, slightly undulating, topography.

« Surface Slope: Approximately 1° to the southeast.

« Current and Prior Use: Current use is pastureland; prior use was probably cultivated cropland

and pastureland.

o Cultural Features and Structures within 50 feet of the IR: See Drawing GP-1. IR 1is
situated astride a rural asphalt road approximately 14 feet wide. Parallel to the road are
overhead power lines on the southwest side and underground telephone cables (Southwestern
Bell) along both sides of the road. A buried water line may also be adjacent to the road,
although no signs are posted to indicate this. A water line is suspected because the site is
located between a municipal water storage tank approximately 1,800 feet to the northwest and
a metered livestock watering tank approximately 350 feet to the southeast. Four-strand barbed

wire fences parallel both sides of the road.

« Surface Soil Type: The topsoil is approximately 0.8 foot thick and consists of black to dark
brown silty day with low to medium plasticity. Desiccation cracks 0.5 inch to 2 inches wide are
common throughout the site and extend to a depth of approximately 1 foot (top of weathered
Austin Chalk).

« Erosional and Drainage Features: One primary drainage is located appraximately 600 feet
east of the site. There are no incised drainages at the site.

« Vegetation: Vegetation is dominated by short grasses and wildflowers. There are a few

scattered trees in the fields and along portions of drainages.

« Surface Geology: IR 1isinthe Austin Chalk. Bedrock is exposed in a drainage 650 feet east
of the IR, and consists of alternating beds of massive, slightly fossiliferous, white chatk and
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thin-bedded, nonfossiliferous, argillaceous chalk. Bed thickness ranges from less than 0.1 foot

to approximately 0.8 foot thick. Bedding is locally smooth and undulating but planar overall.

Approximately 0.8 foot of dayey soil overlies appraximately 2.0 feet of weathered chalk. The

chalk is moderately fractured.

Subsurface Geology: Drawing GS-3 (Gedogic Profiles, in pocket) illustrates the subsurface

geologic conditions that are expected to be encountered at the IR. These profiles were

compiled using the data collected from the borings around the IR.

Joint Characterization (in Austin Chalk): (based on surface exposures)

The table below summarizes the joint characteristics observed in drainages near IR 1 where
bedrock was exposed (see Drawing GP-1). Samples were cdlected from site IR 1A and direct
shear tests were performed on the fracture surfaces. See Appendix E for direct shear test

results.
Joint Set I 1l [}
Orientation " N38° to N46°E N12°W to N4°E N0° to N20°W
dips 70°SE to 70°NW  |dips 1° to 10° dips 26° to 87°SW
Joint Spacing® 2.2 (£ 1.1) 0.35 ft (+ 0.3) 2.5 (+ 1.3)
n=20 n=28 n=33
Joint Roughness(a) smooth, planar; smooth and irregular, undulating

JRC® =g.18

undulating locally,
planar overall;
JRC® =g-12

locally, discontinuous
overall;
JRCY = 4.12

Joint Alteration

wall rock to wall rock
contact; unaltered,
surface staining only

wall rock to wall rock
contact; unaltered,
surface staining only

wall rock to wall rock
contact; unaltered,
surface staining only

Comments

Bedding

. See stereographic plots of poles to fractures on Drawing GP-1, in pocket.

1

2. n= the number of fracture spacing measurements made in the field for that fracture set.
3. Descriptions refer to small-scale features and intermediate-scale features, in that order.
4

. JRC =Joint Roughness Coefficient.



APPENDIX D

HYDROLOGIC TEST RESULTS
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APPENDIX D

HYDROLOGIC TEST RESULTS

The objectives of the hydrogeologic (packer) tests were to provide estimates of the hydraulic conductivity at
the Austin Chalk/Eagle Ford Shale contact and within fractured or other suspected water-bearing zones.
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 rates encountered in most of these tests, 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

Boring Test Depth Packer Gauge Formation/ Hydraulic
(feet) Pressure Pressure Lithology Conductivity*
(psi) (psi) (cm/sec)
BIR 11 140.0-160.0 125 20 Austin Chalk <4.6x10°®
(fractured)
BIR 12 189.75-210.85 110 30 Austin Chalk 9.2 x 107
(vertical depth (fractured)
136.2-151.1)
295.25-316.35 200 40 Austin Chalk/ 1.5 x 10°
(vertical depth Eagle Ford Shale
211.9-225.8) Contact

* Based on a static water level of 3.0 feet below ground surface.

At boring BIR 11, one test interval was selected based on an inspection of the rock core and a review of
the boring and wire-line logs. The selected interval for this boring was from 140.0 to 160.0 feet and
encompassed a zone in the Austin Chalk that contained several minor tight fractures and two 1- to
2-inch-wide, calcite-filled fractures. Hydrogedogic (packer) testing in BIR 11 followed the standard
procedures outlined above. Flow volumes were derived from flow meter readings and beginning/end
readings from a calibrated container (approximately 3-foot length of 8-inch-diameter steel casing).
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At boring BIR 12 (the angled boring), two intervals were selected based on an inspection of the rock core
and review of the boring and wire-line logs. The first interval was selected at 189.75 to 210.85 feet (boring
depth) (vertical depth 136.2 to 151.1 feet) and encompassed a zone with a moderate degree of fracturing in
the Austin Chalk. The second interval selected was from 295.25 t0 316.35 feet (boring depth) (vertical
depth 211.9 to 225.8 feet) and encompassed the contact between the Austin Chalk and Eagle Ford Shale.
This interval also included minor fractures in the uppermost few feet of the shale. Hydrogeologic (packer)
testing in BIR 12 followed the standard procedures as outlined above. The deeper zone was tested first
followed by the shallower zone. Packer pressures and the gauge pressures for the tests used in the
calculation of hydraulic conductivity are listed in the table. Flow volumes were derived from flow meter
readings. A calibrated container was not used for these tests.
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TABLE E-1. BULKAND CLAY MINERALOGY TEST RESULTS (continued)

BORING BIR 11
Formation: Austin Chalk Depth: 52.4 ft.

Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
quartz 2 Not Analyzed
calcite 97
pyrite
total clay _0

Total 100

Formation: Austin Chalk  Depth: 1525

Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Bercent
quartz 1 Not Analyzed
calcite 98
pyrite 1
total clay _0

Total 100

Formation: Eage Ford Shale Depth: 225.0 ft

Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
quartz 27 illite 6
K-feldspar 3 kaolinite 18
plagioclase 1 Fe-chlorite 2
calcite 2 mixed layer (illite/smectite) 74
pyrite 2 Total 100
total clay _65

Total 100

Formation: Eagle Ford Shale  Depth: 245.6 ft

Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
quartz 4 illite 10
K-feldspar 3 kaolinite 33
plagioclase 3 Fe-chlorite <1
calcite <1 mixed layer (illite/smectite) 57
siderite 1 Total 100
pyrite 1
total clay _88

Total 100
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TABLE E-1. BULK AND CLAY MINERALOGY TEST RESULTS (continued)

Formation: Eagle Ford Shale  Depth: 261.1 ft

Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
quartz 19 illite 21
K-feldspar 3 kaolinite 23
plagioclase 2 Fe-chlorite <1
calcite 1 mixed layer (illite/smectite) 56
pyrite 4 Total 100
total clay "
Total 100
BORING BIR 13
Formation: Austin Chalk Depth: 1486 ft
Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
total clay 95 illite 5
others (not analyzed) _ 5 kaolinite 1
Total 100 smectite 94
Total 100
Formation: Eagle Ford Shale  Depth: 293.9 ft
Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
total clay 80 illite 19
others (not analyzed) 20 kaolinite 11
Total 100 Fe-chlorite <1
mixed layer (illite/smectite) 70
Total 100
BORING BIR 14
Formation: Austin Chalk Depth: 147.8 ft
Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
total clay 81 illite 5
others (not analyzed) 19 smectite 95
Total 100 Total 100
Formation: Eagle Ford Shale Depth: 253.1 ft
Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
total clay 70 illite 54
others (not analyzed) 30 kaolinite 16
Total 100 Fe-chlorite 3
mixed layer (illite/smectite) 27
Total 100
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TABLE E-1. BULK AND CLAY MINERALOGY TEST RESULTS (continued)

BORING BIR 14

Formation: Eage Ford Shale Depth: 282.9-283.1 ft

Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
total clay 100 montmorillonite 18
. illite 34
Total 100 kaolinite 48
Total 100

Formation: Eagle Ford Shale  Depth: 295.3 ft

Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
total clay 62 illite 45
others (not analyzed) 38 kaolinite 13
Total 100 mixed layer (lllite/smectite) 42
Total 100
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TABLE E-2. DIRECT SHEAR TEST RESULTS SUMMARY

NORMAL SHEAR FRICTION
SHEAR FORCE | DISPLACEMENT STRESS STRESS ANGLE*
(Ibs.) (in)) (psi) (psi) (deg)
NORMAL PEAK [MINIMUM
TEST | LOAD | AREA SHEAR | SHEAR

NUMBER | (bs) | (n®) | pgak | miN. |sTRess | sTress | Peak | MIN. | PEAK | MIN.
IR1A2CNI 332 | 830 | 331 — | 0.408 40 — | 399
IR1A2AX2 166 | 830 | 210 — | o0.404 20 — | 253 .
IR1A2AX3 664 | 830 | 607 — | 0.394 80 — | 731
IR1A2AX4 | 1660 | 830 | 1531 — | o0.422 — | 200 — | 1845
IR1A3CNI 490 | 1224 | o911 250 | 0044 | o0.411 40 — | 744 | 519
IR1A3AX2 245 | 1224 | 409 — | o071 20 — | 334 6
IR1A3AX3 979 | 1224 | 1519 — | o0.146 80 — | 1241
IR1A3AX4 | 2448 | 1224 | 2650 — | o0.389 — | 200 — | 2165
IR1A4CN1 36 | 864 | 320 — | o0.406 — 40 — | 371
IR1A4AX2 173 | 864 | 185 0.37 20 — | 214 .
IR1A4AX3 691 | 864 | 773 — | o379 80 — | 895
IR1A4AX4 | 1728 | 864 | 1408 — | o216 — | 200 — | 163
NOTES:

1) Samples were cut and aligned so that a constant shear was maintained during the tests.

2) Shear and normal loads have been corrected for piston packing friction.

* Friction angle calculated using tangent line at 100 psi normal stress.
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TABLE E-3. GEOMECHANICAL TEST RESULTS-BORING BIR11
GENERAL BORING MOISTURE | ORY SPECIFIC |ATTERBERG |FRACTION |GARBONATE| SAMPLE SAMPLE  [UNCONFINED |[TRIAXIAL COMPRESSION| FAILURE | TANGENT YOUNG'S MODULUS POISSON'S DIRECT SHEAR BRAZIL ZNOGYOLE  [MODIFIED  [SWELL COMMENTS
LITHOLOGY DEPTH CONTENT |DENSITY|GRAVITY | LTS FINER THAN [CONTENT | DIMENSION|  FAILURE [ COMPRESSIVE [CONFINING | DEVIATOR | STRAIN AaTIo WoRMAL [FEAK | |TENSLE  |siaxe YABOR PRESSURE
(1§ Pt # 200 SIEVE RATIO MODE! STRENGTH PRESSURE | STRESS ES0 UNLOADY STRESS SHEAR STRENGTH  [DURABILITY |ABRASION/ | INDEX
uD DEGREES * o -y RELOAD o3 TRESS INDEX HARDNESS
toot percent pet parcent porcem psi psi psi percant | (psIx10ES | (psix10ES psi psi psi psi perceni  |INDEX psi
AUSTIN CHALK 3.7 135
AUSTIN CHALK 43 138 ] 1197 23| B-1/30 2073 0.76 ° -
AUSTIN CHALK 50.8 150 ] [
AUSTIN GHALK 51.2 131 [ 1227 2.71 2.2 3 2392 T os8 )
AUSTIN CHALK 51.2 133 96.9 -
AUSTIN CHALK 527 155 05 1 145
AUSTIN CRALK 53.0 0427
AUSTIN GHALK 100.2 05 —— T
AUSTIN GHALK 100.4 14.6 _
AUSTIN CHALK 102.0 154 | 118.1 2.71 R 19| B-u30 2338 0.76 [
AUSTIN CHALK 102.3 172
AUSTIN CHALK 102.6 169 1156 1.9 ) 100 1710 1388 100
AUSTIN CHALK 103.1 17.1 1131 1.9 A 500 2780 4.09 500 SEENOTE 1
AUSTIN CHALK 103.1 170 ] niz21 18 5] 1095 0.41 3.23 o SEENOTE 2
AUSTIN CHALK 133.3 100 92
AUSTIN CHALK 1333 200 151
AUSTIN CHALK 133.3 200 354
BENTONITE 149.0 32.3
AUSTIN CHALK 150.3 11.3 973
AUSTIN CHALK 151.9 0.5 267
AUSTIN CHALK 152.0 0.563
AUSTIN CHALK 152.5 130 | 1227 2.0 € 2655 0.70 5
AUSTIN GHALK 152.9 129
AUSTIN CHALK 2000 15.2
AUSTIN CHALK 200.1 163 1171 2.3 E 2474 0.64 o
AUSTIN CHALK 2004 163 0.5 256
EAGLE FORD SHALE | 220.2 176 1152
EAGLE FORD SHALE | 220.4 175 | 1134 506
EAGLE FORD SHALE | 220.5 75| 1t1g 65.0
EAGLE FORD SHALE | 2206 178 1127 217
EAGLE FORD SHALE | 2213 17.1 136
EAGLE FORD SHALE | 2250 172
EAGLE FORD SHALE | 2252 16.8 | 1165 28.9
EAGLE FORD SHALE | 2253 182 1127 28.8
EAGLE FORD SHALE | 2254 1700 1162 363
EAGLE FORD SHALE | 2293 156 | 1131 2.76 50 22| B-145 278 0.52 )
EAGLE FORD SHALE [ 2329 15.9
EAGLE FORD SHALE | 2329 139 | 1197 20| 8113 100 390 | 0.4 118 100 SEE NGTE 3
EAGLE FORD SHALE | 2329 2.00 0.47 SEE NOTE 4
EAGLE FORD SHALE | 2334 157 | 1183 20| B-1/60 500 434 103 500
EAGLE FORD SHALE | 2350 15.6 B 46,2
EAGLE FORD SHALE | 236.0 160 | 1184 23 € 446 0.75 o }
EAGLE FORD SHALE | 236.5 16.2
EAGLE FORD SHALE | 2366 1631 1191 | 5781
EAGLE FORD SHALE 2368 17.9] 1113 86.9 !
EAGLE FORD SHALE | 2458 276
EAGLE FORD SHALE | 245.9 176] 1155 B | 648
EAGLE FORD SHALE | 246.0 66 117.1 798
EAGLE FORD SHALE | 246.1 16.5] 1200 234
EAGLE FORD SHALE | 2533 155
EAGLE FORD SHALE | 2533 146 | 1210 20| 'B-1/3a 100 473 a4s 129 100 SEENOTE3
EAGLE FORD SHALE | 253.3 1.04 0.33 SEE NOTE &
EAGLE FORD SHALE 2537 1434 121.2 2.0 B-1/45 300 467 0.88 1.14 300 SEE NOTE 3
EAGLE FORD SHALE | 2537 | 1.90 046 SEENOTE 4
EAGLE FORD SHALE | 254.1 150 | 1190 1.9 A 600 585] o8 600
EAGLE FORD SHALE | 256.1 168 | 1160 -
EAGLE FORD SHALE | 256.1 12.0 | 3 519
EAGLE FORD SHALE | 2609 156 ﬁ :] | ]




TABLE E-3. GEOMECHANICAL TEST RESULTS-BORING BIR11 (CONTI NUED}
_ .
[T GEwERAL  |BORING MOISTURE | DRY SPEGIFIC [ATTERBERG |FRAGTION |CARBONATE| SAMPLE SAMPLE  [UNCONFINED | TRIAXIAL COMPRESSION | FAILURE | TANGENT YOUNG'S MODULUS POISSON'S DIRECT SHEAR BRAZL [2NDGYCLE  [MODIFIED | SWELL COMMENTS
LITHOLOGY DEPTH CONTENT [DENSAY|GRAVITY [ LIMIFS FINER THAN |CONTENT  [DIMENSION}  FAILURE | COMPRESSIVE |CONFINING | DEVIATOR | STRAIN RATIO NORMAL  JPEAK TENSILE SUAKE TABOR PRESSURE
L Pt |#200 SIEVE RATIO MODE/ |STRENGTH  |PRESSURE |STREss €50 |UNLOAO! STRESS  |SHEAR STRENGTH  |OURABILITY | ABRASIONZ | INDEX
UD  |DEGREES * @ ooy RELOAD o STRESS INDEX HARDNESS
fost percant pet parcent percent psi psi psi percent | (pSIX10ES | (psx10ES psi psi psi pei porcent  |INDEX pei
EAGLE FORD SHALE 261.2 167 | 1162 [ 1 i 36.0
EAGLE FORD SHALE 261.3 166 | 115.0 86.7
EAGLE FORD SHALE 261.4 1691 115.2 - 435
EAGLE FORD SHALE 261.8 15.8 118.0 2.0 B-1/45 500 528 1.15 500
= =% ! f——
EAGLE FORD SHALE 262.0 273
EAGLE FORD SHALE 262.2 158 _
TEAGLE FORD SHALE 2625 150 1196 2.0 B8-4 100 2721 076 0.88 100
I"EAGLE FORD SHALE 262.6 16.4 | 117.2 28.8
i EAGLE FORD SHALE 262.9 16.7 | 1147 . 43.2
| EAGLE FORD SHALE 263.0 161 | 1182 o
[_PROGEDURE ASTM-02216 ASTM-DB54| ASTM-D4318 | ASTM-D422 ASTM-D2938 ASTM-D2664 ASTM-D3148 ASTM-D3148 1SAM 1AM ISAM 1SAM ISAM
18
s PRELIMINARY
{Subject to Revision)
DATE: 472090
NOTES: 1) CAPACITY OF LOADING FRAME EXCEEDED IN THE
* EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS TRIAXIAL TEST (UU) @ 103.1 FT
Symbol Failure Type Symbol Failure Type 2) UNCONFINED COMPRESSIVE STRENGTH @ 103.1 FT WAS
RUN REUSING THE UU TEST SAMPLE @ 103.1 FT
A No discernible failure plane B4 Combination SAMPLE DIMENSIONS HAVE CHANGED AFTER THE LU TEST,
(B} Well defined shear plane @ *X" angle (deg) to [ Barreling/Buiging 3} MODULUS WAS CALCULATED FROM AXIAL STRAINS
vertical or to long axis of core MEASURED USING DIAL MICROMETER
B1 Shear plane o3 Longitudinal {axial) splitting AXIAL LENGTH IS THE SAMPLE LENGTH
B2 Bedding plane shear € Conical 4) MODULI AND POISSON'S RATIO WERE CALCULATED FROM
o ) ) AXIAL AND LATERAL STRAINS MEASURED USING 3
B3 Shear plane along pre-existing tracture, F No information AXIAL AND 3 LATERAL LVDTS OFFSET @ 120 DEGREES APART.

shear zone, etc.

AXIAL LENGTH 1S 2 8 INCHES.
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DEVIATOR STRESS vs LATERAL STRAIN
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DEVIATOR STRESS vs LATERAL STRAIN
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SEE STRESS STRAIN CURVES
FOR SAMPLE DATA

NORMAL STRESS (psi)

MASON—JOHNSTON & ASSOCIATES,INC.
GEOLOGISTS—ENGINEERS
DALLAS, TEXAS

TEXAS SSC SITE
MOHR CIRCLE PLOT

DATE: 11-9-89 | JOB #: 5530.15




BEVIATOR STRESS (PSI)

350.0 -

508.8 +

458.9 -

100.0 }
350.0 +
300.8 |
250.8 +
200.0 1
150.8 4
100.9 |

mo--
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BORING #: BIR 11

DEPTH: 262.5

INCLINATION s VERTICAL

HC TRIMMINGS, (2) = 15.8

HC AS TESTED (2) = 15.8

DRY UNIT WEIGHT (PCF) = 119.7
ASSUMED SPECIFIC GRAVITY, Gs = 2.7
DEGREE OF SATURATION, (Z) = 99.7
EAGLE FORD SHALE

CONFINING PRESSURE PSI = 100
FAILURE MODE = SHEAR PLANES

MASON-JOHNSTON & ASSOCIATES, INC.
GEOLOGISTS-ENGINEERS
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AXIAL STRAIN (%)

809 Jr-

1.8"

lll T

DALLAS. TEXAS

1.2+

TEXAS SSC SITE
TRIAXIAL COMPRESSION ASTM D-2664

DATE: 18-19-89 |JOB # 5538.15




GEOMECHANICAL TEST RESULTS

BORING BIR 12
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TABLE E—~4. GEOMECHANICAL TEST RESULTS~BORING BIR 12
GENERAL VERTICAL| MOISTURE JORY  [SPECIFIC |ATTERBERG |FRACTION |CARBONATE| SAMPLE | SAMPLE |UNCONFINED |TRIAXIAL COMPRESSION] FAILURE | TANGENT YOUNG'S MODULUS POISSON'S  [BRAZIL  |2NODCYCLE |MODIFIED |SWELL COMMENTS
LITHOLOGY DEPTH | CONTENT [DENSITY|GRAVITY |UMITS FINER THAN | CONTENT [ DIMENSION| FAILURE |COMPRESSIVE |CONFINING [DEVIATOR | STRAIN RATIO TENSILE | SLAKE TABOR PRESSURE
[ P |# 200 SIEVE RATIO MODE! [STRENGTH  |PRESSURE |STRESS ES0 |UNLOADI STRENGTH { DURABILITY | ABRASION |INDEX
up DEGREES* o %0 RELOAD o INDEX HARDNESS
feel peccent pet peccent percent pst psi psi percent | (pSDXI0ES | (pSDX10ES psi psi percent INDEX percent
AUSTIN CHALK 24.2 13.5| 117.2
AUSTIN CHALK 50.6 152
AUSTIN CHALK 507 39f 1218 2.9 5] 1930 0.44 5.40 0
AUSTIN CHALK 51.0 07 184
AUSTIN CHALK 771 167} 113.0
BENTONITE 147.3 385
BENTONITE 147.4 395 106 | 56 10.4
BENTON{TE 147.7 403 813 9.5
BENTONITE 147.8 399 829 9.5
BENTONITE 1479 396
AUSTIN CHALK 143.8 12.3
AUSTIN CHALK 149.0 11.7 ) 1258 2.1 D 927 0.32 3.23 )
AUSTIN CHALK 149.3 0.5 238
EAGLE FORD SHALE 226.2 169 |
EAGLE FORD SHALE 226.3 164 | 1159 2.1 | B-2/40 112 027 0.50 0
EAGLE FORD SHALE 226.6 16.4 | 1166 2.1 | 8-2147 100 208 | 0.25 1.05 100 NOTE 1
EAGLE FORD SHALE 226.6 0.91 0.33 NOTE 2
EAGLE FORD SHALE 226.8 166 | 1168 2.1] 8-2145 500 323] 140 0.83 500
EAGLE FORD SHALE 239.3 16.8
EAGLE FORD SHALE 239.4 16.1 | 1169 ) 2.1| B-2/45 141 0.42 0.40 . 0
PROCEDURE ASTM-D2216 ASTM-D854| ASTM-Da318 | ASTM-D422 ASTM-D2938 ASTM-D2654 ASTM-D3148 ASTM-D3148 | I1SRM 1SAM 1SRN 1SRM
BIRTZERT Wt PRELIMINARY
MEVISION: 3.t (Subject to Revision)
DATE: 4123150
.
EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. NOTES: 1) MODULUS WAS CALCULATED FROM AXIAL STRAINS
MEASURED USING DIAL MICROMETER.
Symbot Failure Type Symbol Failure Type AXIAL LENGTH IS THE SAMPLE LENGTH,
A No discernibie failure plane B4 Combination 2) MODULI! AND POISSON'S BATIO WERE CALCULATED FROM
AXIAL AND LATERAL STRAINS MEASUAED USING 3
(8) Well defined shear plane @ “X" angle (deg) to c Barreling/Bulging AXIAL AND 3 LATERAL LVDTS OFFSET @ 120 DEGREES APART
vertical of to lang axis of core AXIAL LENGTH 1S 2.8 INCHES.
B-1 Shear plane o] Longitudinal {axial) splitting
82 Bedding plane shear E Conical
B-3 Shear plane along pre-existing fracture, F No infarmation

shear zone, etc.




AXIAL STRESS (PSI)

BORING #: BIR 12

BORING DEPTH: 69.1 FEET
INCLINATION s 45 DEGREES

DRY UNIT WEIGHT (PCF) = 121.8
MOISTURE CONTENT % = 13.9

2408.8 T AUSTIN CHALK LIMESTONE
2209.8 + FAILURE MODE s AXIAL SPLITTING
VERTICAL DEPTH: 50.7 FEET
2000.0 +
1808.8 +
1608.8
1408.08 1+
1208.0 +
1000.8 4
800.8 +
m.ﬂ‘r
400.0 +
200.8 1 MASON-JOHNSTON & ASSOCIATES, INC.
oo L o GEOLOGISTS-ENGINEERS
e 2 & m x n § N~ @ o @ = o DALLAS, TEXAS
§ & & & & & o o & & S = - TEXAS SSC SITE
UNCONFINED COMPRESSIVE STRENGTH ASTM [-2938
AXIAL STRAIN Z
DATE: 9-21-89 |JOB # 553@.15




AXIAL STRESS (PSI)

1200.9 -
1100.9 4
1000.0 +
909.8 +
860.0 +
700.0 -
608.9 -
500.8 1+
400.8 -
308.8 1
200.0 +

100.8 -

A\

L3

BORING #s BIR 12

BORING DEPTH: 207.9 FEET
INCLINATION : 45 DEGREES

DRY UNIT WEIGHT (PCF) = 125.8
HOISTURE CONTENT X = 11.7
AUSTIN CHALK LIMESTONE

FAILURE MODE s AXIAL SPLITTING
VERTICAL DEPTH : 149.0 FEET

B.GT
8.9+
1.8+
1.1+

AXIAL STRAIN 2

IUZJ-

MASON-JOHNSTON & ASSOCIATES, INC.
GEOLOGISTS-ENGINEERS

DALLAS, TEXAS

TEXAS SSC SITE
UNCONFINED COMPRESSIVE STRENGTH  ASTM D-2338

DATE: 3-24-89

JOB # 5530.15




AXIAL STRESS (PSI)

128.8 1
110.8
109.8 1
9.0

80.6 1

70.8 -

50.8 1
0.0

30.8 1

BORING #s BIR 12

BORING DEPTH: 317.1 FEET
INCLINATION s 45 DEGREES

DRY UNIT WEIGHT (PCF) = 115.9
HOISTURE CONTENT % = 16.4
EAGLE FORD SHALE

FAILURE MODE s BEDDING PLANE SHEAR AT 40 DEG.
VERTICAL DEPTH: 226.3 FEET

MASON~-JOHNSTON & ASSOCIATES, INC.
GEOLOGISTS-ENGINEERS

-
(-]

L]
n
(-]

8.6+

AXIAL STRAIN 2

8.7+
8.8 1
8.3+
.04
1.1+

DALLAS, TEXAS

1.2+

TEXAS SSC SITE
UNCONFINED COMPRESSIVE STRENGTH  ASTM [-2338

DATE: 9-21-89 |JOB # 55308.15




DEVIATOR STRESS vs LATERAL STRAIN

0 BORING: BIR 12

BORING DEPTH: 3175 ft

ROCK TYPE:  EAGLE FORD SHALE
CONFINING
1 PRESSURE: 100 psi
BORE HOLE
ORIENTATION:  INCLINED
760 -] VERTICAL DEPTH: 2266 Ft.
ASTM: D 2664
]
~
72}
o 200 -
N~ s s easssena
(172 % PR
W
oy
o
S50
m .......
O 1
}_ --------------
< ]
S 1 s
> 100
a Sl
o4
0 N T T .
-0.20 -0.15 -0.10 -0.05 0.00

LATERAL STRAIN (%)

<o JACKLT-LVDT (3)

GFILE: LAT300. DATE: 10-30-88

DEVIATOR STRESS vs AXIAL STRAIN

BORING: BIR 12

BORING DEPTH: 3175 ft

Fr—T [ R A S A R R B

0.9 1.0
AXIAL STRAIN (%)

----- JCKLT Vbl (2)

ROCK TYPE:  EAGLE FORD SHALE
CONFINING
PRESSURE: 100 psi
BORE HOLE
ORIENTATION:  INCLINED
'*‘ VERTICAL DEPTH: 226.6 Ft.
ASTM: D 2664
]
L0 oo

T T T

GRED MALEN DAL GAle

1.5

10~-30-89

GFILE: AXRY30C, DATE:



AXIAL STRESS (PSDD

248.8 v

220.8 -

200.8 -
-

180.8 -

160.9 1

148.8 +

128.0 -

100.0 T

80.0 1
.

60.8 -
48.9 -

-p

L

BORING #: BIR 12

BORING DEPTH: 335.8 FEET
INCLINATION s 45 DEGREES

DRY UNIT WEIGHT (PCF) = 118.9
HOISTURE CONTENT 2 = 16.1
EAGLE FORD SHALE

FAILURE MOOE : BEDDING PLAN SHEAR AT 45 DEG.
VERTICAL DEPTH: 2394 FEET

MASON-JOHNSTON & ASSOCIATES, INC.
GEOLOGISTS-ENGINEERS

0.2 T
8.3+

9.1“

3
L ¥ T
-+ w ("=
. L J
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AXIAL STRAIN X

a.7+

8.8+
8.9 T

1.0 'L'

1.1+

DALLAS, TEXAS

1.2+

TEXAS SSC SITE
UNCONFINED COMPRESSIVE STRENGTH  ASTM D-2938

DATE: 9-21-89 JOB # 553@.15




SWELL (%)

0.8

0.6

©
>

0.0

lllllllllllllllllll|lllJlllll|l-lllllllLJ

BORING #: BIR 12

DEPTH : 206.1

INCLINATION : 45 DEGREE
DRY UNIT WEIGHT : B1.3 pcf
MOISTURE BEFORE : 40.3 #
MOISTURE AFTER : 448 %
GAIN IN MOISTURE : 4.5 =
BENTONITE IN AUSTIN CHALK

VERTICAL DEPTH: 147.7 Feet

o

TTTTTTTTITTTI T TR b vl e e vrrryrTrrTrrT T rIrTeriaT]

PRESSURE (psi)

MASON—JOHNSTON & ASSOCIATES,INC.
GEOLOGISTS—ENGINEERS
DALLAS, TEXAS

o

- TEXAS SSC SITE
SWELL POTENTIAL — ISRM

DATE: 10-31-89

JOB #: 5530.15




GEOMECHANICAL TEST RESULTS

BORING BIR 13
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TABLE E-5. GEOMECHANICAL TEST RESULTS-BORING BIR 13

’—_’—oen(m BONG | MOGTURE [ORY  |SPEGIFIC |ATTENBERG  |FRACTION |CANBONATE| SAMPLE | SAMPLE ONEINED | TRAXIAL FALURE TTANGERT Vorma s [PORSSON'S  [DrAzL | CVELE | WoowiED SoanETS -
uTHOLOGY ’:ﬂ" CONTENT  |DENSTTY{GRAVITY | LIMITS. FINER THAN ’;(mem FALUNE DEVATOR | STRAIN MODULUS PATIO JENSKE | sUAkE TABOR Ms“mw
it #200 SIEVE ATIO | MoDE STRESS I_TT—, URAGILITY o
UD  [OEGREES S ) %G @ . woex HARDNESS
lost parcent ot poccent poroent pe i psi porcant | (osie10Es | pel i porcent  INDEX pai
CLAY [ 03 | 24.8 T T 1 —
etay | 07 az| 24 820 ——] 7 —
[AUSTINCHALK | 40 130 |
AUSTIN CHALK 42 128 0.4 205
AUSTIN GHALK 43 131] 1234 ] 22| B-1/30 2365 036 533l r)
AUSTIN CHALK 50 "~ 0464
AUSTIN CHALK 480 128 | 1225 -—’i
AUSTIN CHALK 48.4 12.2 | 1251 22 [ 1314 0.86 171 []
AUSTIN CHALK 49.0 131 | 1239 268 23] © 50 2099 | 059 370 50 NOTET
AUSTIN CHALK 490 563 0.09 NOTEZ
AUSTIN GHALK 494 143 | 1206 27| 100 2324 | 059 556] 100 NOTE 1
AUSTIN CHALK 494 378 0.16 NOTEZ
AUSTIN CHALK 498 06 192
AUSTIN CHALK 990 176
AUSTIN CHALK 991 16.0 [ 274
AUSTIN CHALK EX —
AUSTIN CHALK 121.0 5.2
AUSTIN CHALK 121.1 150 o3 -
AUSTIN CHALK 212 152 1se 2.1 | B-1730 2051 0.47 7.26 o
AUSTIN CHALK 1349 136
AUSTIN CHALK 1356 125 o5 =
AUSTIN CHALK 1386 13.0
AUSTIN CHALK 1387 147 | 1169 2.68 21| B-1/3e 2978 1.06 343 [}
AUSTIN CHALK 1395 P )
AUSTIN CHALK 1445 13.3
AUSTIN CHALK 1947 125 05 327 ]
BENTONITE 1480 376 840
BENTONITE 1483 385 23z t1az| 93 585 85
AUSTIN CHALK 165.6 o387
AUSTIN CHALK 169.4 14.5
AUSTIN GHALK 169.5 136 G — —
AUSTIN CHALK 169.6 143 | 1213 2.1{ 8-130 2940 051 7.90 0
AUSTIN CHALK 1862 0.9 | 1296
AUSTIN CHALK 186.6 124 1250 2.3 [ _B-1i60 1334 0.38 364 o
AUSTIN CHALK 187.0 143 | 1200 23 [ 100 2190 | 072 | 100 NOTE 1
AUSTIN CHALK 187.0 679 0.15 NOTE 2
AUSTIN CHALK 187.4 129 | 1244 22! O 200 3337] 097]  420] 200 NOTE 1
AUSTIN CHALK 187.4 se3 [RE] NOTE 2
AUSTIN CHALK 212.6 13.9
AUSTIN CRALK 212.7 P 13.7 1246 23 *] 2540 _6 88 4.35 o
TRANSITION 7143 13 SHALEY LIMESTONE
TRANSITION 2146 18| 1279 22 3 73 567 0.05 o SHALEY LIMESTONE
EAGLE FORD SHALE 242.4 17.3
EAGLE FORD SHALE 2426 173 1148 2.57 | 105 69 942" sa 2.1 C 114 185 CRE] )
£AGLE FORD SHALE 259.0 77 119.0
EAGLE FORD SHALE | 2594 172 | 1167 23 O %8 041 0.37 o
EAGLE FORD SHALE | 260.0 166 | 1164 272| 19| 45 972 6.4 a0
EAGLE FORD SHALE | 2602 171 ] 147 1601
EAGLE FORD SHALE | 2610 168 1189 Z4 | 8149 200 45| 169 061 200 NOTE 1
EAGLE FORD SHALE 2610 - 938 X NOTE 2 —
EAGLE FORD SHALE 2614 155 | 1205 2.3 D 300 321 146 0,60 300 NOTE 1 ﬁ{
EAGLE FORD SHALE | 261.4 0.3 008 NOTE 2 ]
EAGLE FORD SHALE 286.0 43
EAGLE FORD SHALE 2878 168 115.4 82 51 99.9 59 23 B-4/70 149 0.93 0.26 0 -
EAGLE FORD SHALE | 2ea.1 172 H [
EAGLE FORD SHALE | 2924 ] Y] 1
EAGLE FORD SHALE | 2929 172 ] 1
EAGLE FORD SHALE | 203.0 148 1174 32| a7 590 74 241 B-345 128 119 016 0
FROCEDURE ASTI-D2216 ASTM-0854] ASTM-G4315 | ASTM-D422 ASTM-02938 ASTMOw6e | ] ASTM-D| ASTm-Gaias | oA T5AM 1SR ISAM
st o PRELIMINARY
. ouiy (Subject to Revision]
EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS.
Symbol Failure Type Symbol Failure Type NOTES: V)MODULUS WAS CALCULATED FROM AXIAL STRAINS
: MEASURED USING DIAL MICROMETER.
A No discomibla tailure plane B4 Combination AKIAL LENGTH IS THE SAMPLE LENGTH,
(B} Waell dafined shear plane @ X" angle (deg) Yo c Barseling/Buiging
vertical of o long axis of core o - 2) MODULN AND POISSON'S RATIO WERE GALGULATED FROM
B Shear plane o Longitudinal (axial) spiiting AXIAL AND LATERAL STRAINS MEASURED USING 3
a2 Bodking piane shaar £ Conical AXIAL AND 3 LATERAL LVDTS OFFSET @ 120 DEGREES APART
AXIAL LENGTH (S 2.8 INCHES.
B3 Shaar plane along pre-existing fracture, F No information

shear zone, elc.
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BORING NO: BIR13
DEPTH (FT): 4.3
AUSTIN CHALK

3000

2500 —

)
o
Q
o
]

1500 —

1000 —

AXIAL STRESS (PSI)

500 —

Y T T ' I ' | .
0.0 0.1 0.2 0.3

AXIAL STRAIN (%)

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT 13.1

DRY UNIT WEIGHT P ): 123.4

DEG. OF SATURATION (%): 96.8

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
SHEAR PLANE AT 30 DEG
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SHEAR STRESS (PSI)

BORING NO.: BIRI3

DEPTH RANGE (FT): 4B.4-49.8

BORING INCLINATION (DEG): VERTICAL

AUSTIN CHALK LIMESTONE TEST TYPEs  UNCONFINED COMPRESSION (ASTM D2938)
TRIAXIAL COMPRESSION (ASTM D2684)
1608
lm..
1208 4

108 1

800 |

-—t

SEE STRESS - STRAIN PLOTS
FOR INDIVIDUAL SAMPLE DATA

( 1) DEPTH (FT)s 48.4
( 2 ) DEPTH (FT)s 49.8
( 3 ) DEPTH (FT)s 49.4

L 'l
1 ] L]

A 3 3 L
L] L] A L ]

NORMAL STRESS (PSI)

i A
L] L]

‘HNEENE




AXIAL STRESS (PSI)
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BORING NO.: BIR13
DEPTH (FT): 48.4
AUSTIN CHALK LIMESTONE

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT %8'): 12,2
1500 DRY UNIT WEIGHT (PCF): 125.1
DEG. OF SATURATION (%): 94.7
- ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 0
TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

—
(@]
(@]
Q
| | | | ] 1 1

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
1.707 x10E5 PSI

o

(o)

o
|

FAILURE MODE:
AXIAL SPLITTING

1

0 T T T I T T T T T T

0.0
1.2

]
<
o o
)

AXIAL STRAIN (s




€1°0€6S 'ON dor

J4NOId

SUYIINIONI—-SISID0T039
"ONI'S3IVIOOSSY % NOLSNHOM—NOSYW

1071d NIVYLS—SS3H1S

J1iS 0SS SvX4l

DEVIATOR STRESS (PSI)

2400

BORING NO.: BIR13
DEPTH (FT): 49.0

AUSTIN CHALK LIMESTONE

AXIAL STRAIN (%)

1.2

INCLINATION DEG) VERTICAL
MOISTURE CO %F) 13.1
DRY UNIT WEIGHT (PCF); 123.9
DEG. OF SATURATION (%): 98.3
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 50
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
3.704 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING
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BORING NO.: BIR13
DEPTH (FT): 49.4
AUSTIN CHALK LIMESTONE

2500

2000

—r
n
Q
o

L v a0 by v v v by g

DEVIATOR STRESS (PSI)

0 T T T I T T T T

0
0.

|
)

AXIAL STRAIN (%

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT %F): 14.3
DRY UNIT WEIGHT (PCF): 120.6
DEG. OF SATURATION (%): 97.3
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE_(PSI): 100
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
5.556 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

1.2
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BORING NO: BIR13
DEPTH (FT): 121.2
AUSTIN CHALK

3000

2500 —

N
(o]
Q
o
l

1500 —

1000 —

AXIAL STRESS (PSI)

500

0 T T T T T I T
Q.0 0.2 0.4 0.6

AXIAL STRAIN (%)

|
0.8

1.0

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (x): 15.2

DRY UNIT WEIGHT (PCF): 118.6

DEG. OF SATURATION (x): 97.6

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT SO0
ULTIMATE STRESS:
7.264 x 10E5 PSI

FAILURE MODE:
SHEAR PLANE AT 30 DEG
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BORING NO: BIR13
DEPTH (FT): 138.7
AUSTIN CHALK

4000

3000 —

2000 —

AXIAL STRESS (PSI)

1000 —

0 T | T T I T I
0.00 0.25 0.50 0.75 1.00
AXIAL STRAIN (%)

T

|
1.25

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (x): 14.7

DRY UNIT WEIGHT (PCF): 116.9

DEG. OF SATURATION (x): 90.0

ASSUMED "SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
SHEAR PLANE AT 30 DEG

1.50
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BORING NO: BIR13

DEPTH (FT):

169.6

AUSTIN CHALK

3000

2500 —

1

N
o
o
o
l

1500 —

1000 —

AXIAL STRESS (PSI)

500 —

0.0

|
0.2

T I T | T
0.4 0.6

AXIAL STRAIN (%)

|
0.8

1.0

INCLINATION (DEG): VERTICAL

MOISTURE CO %) 14.3

DRY UNIT WEIGHT (PCF): 121.1

DEG. OF SATURATION (%): 98.7

ASSUMED "SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
SHEAR PLANE AT 30 DEG
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SHEAR STRESS (PSI)

1750 +

1508 +

1258 +

1008 +

758 +

BORING NO.: BIRI13

DEPTH RANGE (FT)>: 186.6-187.8
AUSTIN CHALK LIMESTONE TEST TYPEs

BORING INCLINATION (DEG): VERTICAL

UNCONFINED COMPRESSION (ASTM D2938)
TRIAXIAL COMPRESSION (ASTM D2684)

SEE STRESS - STRAIN PLOTS
FOR INDIVIDUAL SAMPLE DATA

(1)
(2)
(3)

DEPTH (FT)s 186.8
DEPTH (FT)s 187.0
DEPTH (FT)s 187.4

NORMAL STRESS (PSI)




BORING NO.: BIR13
DEPTH (FT): 186.6
AUSTIN CHALK LIMESTONE

INCLINATION (DEG): VERTICAL

—
O
(@)
Q
1 ] ] | 1 1

AXIAL STRESS (PSI)

34

o

o
|

€1°0£GS 'ON dor
L1

MOISTURE CONTENT gsF): 12.4

DRY UNIT WEIGHT (PCF): 125.0

DEG. OF SATURATION (%): 96.5

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
3.636 x10E5 PSI

FAILURE MODE:
SHEAR PLANE AT 60 DEG.

SYTINIONI—-SISIO0T1030
"ONI'SILVIOOSSY ® NOLSNHOM—NOSYW
31IS 0SS SvX4l

ERBIE
1071d NIVH1LS—SS3dLS

vy T T T T T rrrrrrprrord
= o ! a i
o o o O o

AXIAL STRAIN (%)

<
o
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DEVIATOR STRESS (PSI)

BORING NO.: BIR13
DEPTH (FT): 187.0
AUSTIN CHALK LIMESTONE

0 T T T T T T T T T T

1.2

|
<
o o
)

AXIAL STRAIN (%

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT %sF): 14.3
DRY UNIT WEIGHT (PCF): 120.1
DEG. OF SATURATION (%): 95.7
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 100
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
4.706 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING
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DEVIATOR STRESS (PSI)

BORING NO.: BIR13
DEPTH (FT): 187.4
AUSTIN CHALK LIMESTONE

1

N
>
o
o
|

AXIAL STRAIN (%)

1.6

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT %F) 12.9
DRY UNIT WEIGHT (PCF): 124.4
DEG. OF SATURATION (®): 98.5
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 200
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
4.286 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING
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3000

2500

N
o
o
o

1500

1000

AXIAL STRESS (PSI)

500

BORING NO: BIR13
DEPTH (FT): 212.7
AUSTIN CHALK

0 1 | I |

0.0 0.2 0.4

T T T
0.6

AXIAL STRAIN (%)

|
0.8

1.0

INCLINATION (DEG): VERTICAL

MOISTURE CO x): 13.7

DRY UNIT WEIGHT (PCF): 124.6

DEG. OF SATURATION (%): 105.0

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
4.348 x 10ES PsSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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AXIAL STRESS (PSI)

BORING NO: BIR13
DEPTH (FT): 214.6
TRANSITION

100

80

60 —

0 T T T ] T ]
0.0 0.4 0.8 1.2

AXIAL STRAIN (%)

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (x): 11.8

DRY UNIT WEIGHT (PCF): 127.9

DEG. OF SATURATION (%): 100.4

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50
ULTIMATE STRESS:
5.025 x 10E3 PSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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200

160

120

AXIAL STRESS (PSI)

8

BORING NO: BIR13
DEPTH (FT): 242.6
FAGLE FORD SHALE

|

. |

J ] T I
0.0 0.4 0.8

T I T
1.2

AXIAL STRAIN (%)

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT s:l: 17.3

DRY UNIT WEIGHT (PCF): 114.8

DEG. OF SATURATION (%): 99.9

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSl): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
1.096 x 10E4 PSI

FAILURE MODE:
BARRELING / BULGING
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34119 .I.:Il

1071d 313413 ¥HOW

31IS JSS SvyX3l

SHEAR STRESS (PSI)

g

258 +
208 +
158 +

100 +

SEE STRESS - STRAIN PLOTS

BORING NO.: BIR13
DEPTH RANGE (FT):
EAGLE FORD SHALE

259.4-261.8

BORING INCLINATION (DEG): VERTICAL

TEST TYPEs

UNCONFINED COMPRESSION (ASTM D2938)
TRIAXIAL COMPRESSION (ASTM D26G4)

1 3 Y L 3 % 1 I 3 4 1

L L} v L J v L v 1 T v 1} L} T
* 8 8 2 R O
-y -t /e {w

NORMAL STRESS (PSID

FOR INDIVIDUAL SAMPLE DATA

(1)
(2)
(3)

DEPTH (FT)s 259.4
DEPTH (FT)s 261.8
DEPTH (FT)s 261.4
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AXIAL STRESS (PSI)

S
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N
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BORING NO.: BIR13
DEPTH (FT): 259.4
EAGLE FORD SHALE

INCLINATION (DEG): VERTICAL
MOISTURE CO TENTP%! : 17.2

DRY UNIT WEIGHT (PCF): 116.7
DEG. OF SATURATION (s): 105.0
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (Psl): 0

(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.372 x10E5 PSI

FAILURE MODE:
AXIAL SPLITTING

0.0

0.6 .

AXIAL STRAIN (%)

0.8 —

1.0

TEST TYPE: UNCONFINED COMPRESSION
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DEVIATOR STRESS (PSI)

BORING NO.: BIR13
DEPTH (FT): 261.0
EAGLE FORD SHALE

230

200

Y
n
o

100

[ I B O I o R N B B B A B e

0.0
0.4 -
8

2 -

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT (g: 16.8
DRY UNIT WEIGHT (PCF): 118.9
DEG. OF SATURATION (%): 108.7
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 200
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.610 x10E5 PSI

FAILURE MODE:
SHEAR PLANE AT 40 DEG
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DEVIATOR STRESS (PSI)

350

300

N
on
o

Y
o
o

o
(@

tia v ta

o

BORING NO.: BIR13
DEPTH (FT): 261.4
FAGLE FORD SHALE

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT %xF): 15.5
DRY UNIT WEIGHT (PCF): 120.5
DEG. OF SATURATION (®): 105.3
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 300
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.600 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

0.0

2
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BORING NO: BIR13
DEPTH (FT): 287.8
FAGLE FORD SHALE

200

150

100 —

AXIAL STRESS (PSI

o
o
I

0 e e IS S R E—
0.00 0.25 0.50 0.75 1.00
AXIAL STRAIN (%)

|
1.25

INCLINATION (DEG): VERTICAL

MOISTURE CO g)) 16.8

DRY UNIT WEIGHT ép : 115.4

DEG. OF SATURATION (%): 98.6

ASSUMED "SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2338)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
2.566 x 10E4 PSI

FAILURE MODE:
COMBINATION BEDDING
PLANE / SHEAR PLANE
AT 70 DEG.

1.50
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AXIAL STRESS (PSI)

44
o
1

200

BORING NO: BIR13
DEPTH (FT): 293.0
FAGLE FORD SHALE

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT (x): 14.8
DRY UNIT WEIGHT (PCF): 117.4
DEG. OF SATURATION (x): 91.8

1507

100 —

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50w
ULTIMATE STRESS:
1.565 x 10E4 PSI

FAILURE MODE:
SHEAR PLANE ALONG
PRE—EXISTING FRACTURE
AT 45 DEG.

0 e IS B S E—
0.00 0.25 0.50 0.75 1.00

AXIAL STRAIN (%)

|
1.25

1.50
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SWELL (%)

BORING NO.: BIR13
DEPTH (FT): 260.0
EAGLE FORD SHALE

1

N
| PN

PRESSURE (PSI)

INCLINATION SDEG VERTICAL

DRY UNIT WEIGHT (PCF): 116.4

M.C. BEFORE TEST (%% 16.6
M.C.AFTER TEST (%) O

GAIN IN MOISTUR

SWELLING PRESSUR INDEX %PSL)
TEST TYPE: SWE(%I&JS PRESS INDEX




GEOMECHANICAL TEST RESULTS

BORING BIR 14

wp.V96C/IR-1




TABLE E—6. GEOMECHANICAL TEST RESULTS-BORING BIR 14
GEERAL BONG ( GHSTURE | oRY SPECHIC |ATTERBENG [PRACTION [CARBOMATE| SAMPLE | SAMPLE |UNOOWFINED |VRAXIAL COMPRESSION |FALLIAE [ TANGENT YOUNG'S [Fossons JoAAzh  |POCYGLE |[MODIKED | [SWeLL CONMENTS
uTHOLOGY DEPTH conTeNT |oensTy [oravivy | emats FNER Thas | conTenT FARLUFE DEVIATOR | STRAN MODULUS PATIO rERE | SLAKE YABOR PRESSURE
w Pt o200 SIEVE PATIO MOOE! STRESS €50 i TH | DURABAITY NOEX
n £ LY £ oEx {naroness
ot poromnt pel porcomt | parcant pei poi o poicact | EsaeroES | pu i pocoant | INOEX i
SILTY CLAY 00 22.8 45 28 805 1 |
AUSTIN CHALK 230 e "
AUSTIN CHALK 231 100 05 , | 1 192]
AUSTIN CHALK 23.2 99| 1293 22 [ 8- 2054 115 1.90 [
AUSTIN CHALK 297 1311 1275 1 -
AUSTIN CHALK 299 133 1226 2.67 23| © 25 1735 ] 051 423 25 NOTE 1
AUSTIN CHALK 29.9 748 oz [NOTE 2
AUSTIN CHALK 303 13.0{ 1210 23| _© 160 2365 0.2 4] o NOTE 1
AUSTIN CHALK 0.3 6.00 j\unf"i NOTE 2
AUSTIN CHALK 410 13.1 1201 ]
AUSTIN CHALK 4.2 135 0.5 ] 243
AUSTIN CHALK 413 [ 0402
AUSTIN CHALK 750 14.6
AUSTIN CHALK 752 15.2 [X] 7 295
AUSTIN CHALK 753 132 t194 22 E 2319 0.67 380 of ]
AUSTIN GHAUK 846 75| n29 S
AUSTIN CHALX 851 1.091
AUSTIN CHALX 117.0 12.4 —
AUSTIN CHALK 170 126 o5 773
AUSTIN CHALK N7z 25| 1225 2.2 E 1970 138 150 [
AUSTIN CHALK 1199 31
AUSTIN CHALK 1204 124 1236 22 5 1648 0,62 320 )
AUSTIN GHALK 1206 i33 04 277
AUSTIN CHALK 1220 133
AUSTIN CHALK 221 26 . [ 87
AUSTIN CHALK 1232 145 1194 2.2 ) 2829 067 5.20 )
AUSTIN CHALK 1343 146
AUSTIN CHALK 1344 37| 1168 21 < 419 253 027 ]
AUSTIN CHALK 1350 131 (X3 237
AUSTIN CHALK 1372 1] 1140
AUSTIN CHALK 137.4 0.503
AUSTIN CHALK 1389 138
AUSTIN CHALK 1425 148
AUSTIN CHALK 1426 133 05 226
AUSTIN CHALK Y427 Tas| vir4 2.1 8- 2183 021 14.00 B
BENTONITE 1476 180] 1061 -
BENTONITE 1480 268) 125] B [x)
AUSTIN CHALK 157.4 6.1
AUSTIN CHALK 1575 1511 1202 22] B-1% 2555 9.50 7.30 o
AUSTIN CHALK 1659 08| 1320
AUSTIN CHALK 1811 125
AUSTIN CHALK. 181.2 111 1273 2.1 D 1317 0.95 170 o
AUSTIN CHALK 1848 10.9
AUSTIN CHALK 184.9 9.4 131.6 2.2 B-1/30 2881 0.89 4.50 o
AUSTIN CHALK 2145 120
AUSTIN GHALK 2146 Tas| 1162 22) 8- 2697 0.68 570 [
EAGLE FORD SHALE | 2464 7A) 149
EAGLE FORD SHALE 2465 13.4 106 n 96.7 8.9
EAGLE FORD SHALE | 2532 104 a3 |50 %7 21
EAGLE FORD SHALE 253.3 14.2 122.2 2.0 *] 441 1.09 0.76 o
EAGLEFORD SHALE | 2541 s
EAGLE FORO SHALE | 255.2 152
EAGLEFOROSHALE | 2752 59 -
EAGLE FORD SHALE | 2754 07| 1303 22| 8-1/45 542 075 096 [
EAGLEFORD SHALE | 2827 146
EAGLE FORD SHALE 2833 1a3] 1229 2.1 0 242 137 0.24 []
EAGLE FORD SHALE | 2839 Va6 | 1220 273| 59| 94 509 50 24 B-1/a0 200 505| o067 T15] 200
EAGLE FORD GHALE | 2843 Tas| 1218 22| 6-10 360 546 07% 118 300 NOTE 1
EAGLE FOAU SHALE 7843 | 147 0.42 NOTE 2
EAGLE FORD SHALE 287.0 " isa{ 1200
EAGLEFORD SHALE | 2873 125 84| 5 998 5.8
EAGLE FORD SHALE |__207.5 I 35
EAGLE FORD SHALE | 2948 148
EAGLE FORD SHALE | 2956 176 175 82| 48 586 75 EX) 0 425 072 .20 o
PROCEDURE ASTH-DZ216 [asTaoez ASTH D930 ASTM-D2664 ASTM o148 | ASTM-D3140 | 1SPw [ ISAM
ro— PRELIMINARY
* EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. DATE: arzae (Subject to Revision)
Symbot Failure Type Symbol Failwre Type NOTES:
1) MODULUS WAS CALCUTED FROM AXIAL STRAINS.
A No discornible faiura plane Ba Combination MEASURED USING DIAL MICROMETER. AXIAL LENGTH
1S THE SAMPLE LENGTH.
B, defi X" angle o c Barrefi i
@ Vw::a :el: ::;r:: a@,s e (909) B 2) MODULJ AND POISSON'S RATIO WERE CALCULATED
81 Shoar plane o Longitudinal {axial) splting FROM AXIAL AND LATERAL STRAINS MEASURED USING
3 AXIAL AND 3 LATERAL LVDTS OFFSET @ 120 DEGREES
B2 Bedding plane shear E Conical APART. AXIAL LENGTH IS 2.8 INCHES.
B3 Shear plane along pre-axisting fracture, F No information

shear zone, setc.
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BORING NO: BIR14
DEPTH (FT): 23.2
AUSTIN CHALK

3000

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT (%): 9.9
DRY UNIT WEIGHT (PCF): 129.3
DEG. OF SATURATION (%): 88.2

2500 —

N

o

O

S
|

1500

1000 —

AXIAL STRESS (PSI)

500 —

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
1.9 X 10E5 PSI

FAILURE MODE:
SHEAR PLANE AT 30 DEG

0 T | T T T T
0.00 0.25 0.50 0.75

[
1.00

AXIAL STRAIN (%)

I
1.25

1.50
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SHEAR STRESS (PSI)

BORING NO.: BIR14
DEPTH RANGE (FT):

AUSTIN CHALK LIMESTONE

1608

23.3-38.7  yeinG INCLINATION (DEG):  VERTICAL

TEST TYPE: TRIAXIAL COMPRESSION (ASTM D2664)

1400 +
1208 +

1000 +

SEE STRESS - STRAIN PLOTS
FOR INDIVIDUAL SAMPLE DATA

( 1) DEPTH (FT)s 29.9
( 2 ) DEPTH (FT): 30.3

NORMAL STRESS (PSID
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DEVIATOR STRESS (PSI)

BORING NO.: BIR14
DEPTH (FT): 29.9
AUSTIN CHALK LIMESTONE

2000
1500 —
1000 —
500 -
0 i 1 1 ] 1 i ] ' 1 i ]
Qa N <+ © ©
o o o o o

AXIAL STRAIN (%)

INCLINATION (DEG): VERTICAL
MOISTURE CO TENT EF) 13.3
DRY UNIT WEIGHT (PCF): 122.6
DEG. OF SATURATION (%): 96.0
ASSUMED SPECIFIC GRAVITY: 27
CONFINING PRESSURE g’SlA
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
4.225 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING
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DEVIATOR STRESS (PSl)

2500

2000

—
on
Q
o

1000

500 —

BORING NO.: BIR14
DEPTH (FT): 30.3

AUSTIN CHALK LIMESTONE

INCLINATION DEG VERTICAL

I U U W O NN U O D N T O |

11 1

MOISTURE CO %F)
DRY UNIT WEIGHT G 121 6
DEG. OF SATURATION (%): 89.8
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE <SPSI?2 100
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

TANGENT MODULUS AT 50
ULTIMATE STRESS:
4.444 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

T T | r 1T [ T r [ vr i [ T 1 I

< N A ©
o o o o

% Q &
(@] ~— -—

AXIAL STRAIN (%)
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AXIAL STRESS (PSI)

BORING NO: BIR14
DEPTH (FT): 75.3
AUSTIN CHALK

3000 ——

2500 —

N

o

o)

o
I

1500 —

1000 —

I
0.2

T | | | |
0.4 0.6

AXIAL STRAIN (%)

|
0.8

1.0

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (%): 13.2

DRY UNIT WEIGHT (PCF): 119.4

DEG. OF SATURATION (%): 86.7

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
3.8 x 10E5 PSI

FAILURE MODE:
CONICAL BREAK
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AXIAL STRESS (PSI)

BORING NO: BIR14
DEPTH (FT): 117.2
AUSTIN CHALK

3000

2500

)
o
o
S
]

1500 —

1000 —

500 —

0 — | I 1 I 1 |
0.00 0.25 0.50 0.75 1.00

AXIAL STRAIN (%)

I
1.25

1.50

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (®): 12.5

DRY UNIT WEIGHT (PCF): 122.5

DEG. OF SATURATION (%): 89.9

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
CONICAL BREAK
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AXIAL STRESS (PSI)

3000

2500 —

)
o
o
S
I

1500 —

1000 —

BORING NO: BIR14
DEPTH (FT): 120.1
AUSTIN CHALK

500

0 T I T I
0.00 0.20 0.40

T T T
0.60

AXIAL STRAIN (%)

I
0.80

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (g): 12.4

DRY UNIT WEIGHT (PCF): 123.6

DEG. OF SATURATION (%): 92.2

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
3.2 x 10E5 PSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING

1.00
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BORING NO: BIR14
DEPTH (FT): 122.2
AUSTIN CHALK

3000

2500 —

[N
o
o
S
|

1500 —

1000 —

AXIAL STRESS (PSI)

500 —

0 T I T I T I |
0.0 0.2 0.4 0.6

AXIAL STRAIN (%)

—
0.8

1.0

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (g): 14.5

DRY UNIT WEIGHT (PCF): 119.4

DEG. OF SATURATION (%): 95.2

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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AXIAL STRESS (PSI)

BORING NO: BIR14
DEPTH (FT): 134.4
AUSTIN CHALK

600

500 —

o~

o

(@)
|

300 —

200 —

100 —

0.0 0.5 1.0

AXIAL STRAIN (%)

1.5

2.0
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DRY UNIT WEIGHT (PCF): 116.8

DEG. OF SATURATION (%): 83.6

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
2.7 x 10E4 PSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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CONFINING PRESSURE (PSI): O

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
1.4 x 10E6 PSI

FAILURE MODE:
SHEAR PLANE AT 30 DEG
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BORING NO: BIR14
DEPTH (FT): 157.5
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MOISTURE CONTENT (%): 15.1

DRY UNIT WEIGHT (PCF): 120.2

DEG. OF SATURATION (%): 101.5

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
SHEAR PLANE AT 30 DEG
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AXIAL STRESS (PSI)

BORING NO: BIR14
DEPTH (FT): 181.2
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MOISTURE CONTENT (xF): 11.1

DRY UNIT WEIGHT (PCF): 127.3

DEG. OF SATURATION (%): 92.6

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
1.7 x 10E5 PS

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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BORING NO: BIR14
DEPTH (FT): 184.9
AUSTIN CHALK

3000

2500 —

)
o
S
S
|

1500 —

1000 —

AXIAL STRESS (PSI)

500 —

0 T T T T 1 I T
0.0 0.2 0.4 0.6

AXIAL STRAIN (%)

I
0.8

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (xF): 9.4

DRY UNIT WEIGHT (PCF): 131.6

DEG. OF SATURATION (%): 90.6

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): O

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
SHEAR PLANE AT 30 DEG
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BORING NO: BIR14
DEPTH (FT): 214.6
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MOISTURE CONTENT (xF): 14.6

DRY UNIT WEIGHT (PCF): 116.2

DEG. OF SATURATION (%): 87.6

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): Q

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
SHEAR PLANE AT 30 DEG
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BORING NO: BIR14
DEPTH (FT): 253.3
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DRY UNIT WEIGHT (PCF): 122.2
DEG. OF SATURATION (8): 101.2

| ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0
TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
7.6 x 10E4 PSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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BORING NO: BIR14
DEPTH (FT): 275.4
FAGLE FORD SHALE
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INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (®): 10.7

DRY UNIT WEIGHT (PCF): 130.3

DEG. OF SATURATION (%): 93.1

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
9.6 x 10E4 PSI

FAILURE MODE:
SHEAR PLANE AT 45 DEG
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BORING NO.: BIR14
DEPTH RANGE (FT):
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TEST TYPE:  UNCONFINED COMPRESSION (ASTM D2938)
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BORING NO.: BIR14
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MOISTURE CONTENT %KF): 14.1
DRY UNIT WEIGHT (PCF): 122.9
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TEST TYPE: TRIAXIAL COMPRESSION

(ASTM D 2664)
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DRY UNIT WEIGHT (PCF): 117.5

DEG. OF SATURATION (%): 109.5

ASSUMED SPECIFIC GRAVITY: 2.7
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TEST TYPE:UNCONFINED COMPRESSION
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APPENDIX F
DOWNHOLE VELOCITY SURVEYS

Downhdle seismic velocity surveys in boring BIR 11 were completed on November 20 and 21, 1989. The
survey objectives were to determine the in-situ compressional (P) and shear (S) wave velocity profiles of
subsurface materials. Dynamic elastic moduli were estimated using interpreted velocities from these
surveys and densities obtained from laboratory testing of boring samples.

Seismic waves were generated at the surface and recorded at a number of depths in the boring. The
waves were detected with a downhole package of three mutually perpendicular geophones (Mark Products
model L-10-3WD, 28 Hz resonant frequency) with one geophone oriented vertically. Spring4oaded steel
wedges were used to hold the geophone package against the casing. The package diameter was
increased by wrapping with duct tape until a tight fit was obtained. The tape also minimized mechanical

resonance of the spring.

Geophone output signals were recorded with a 12-channel, signal enhancement seismograph (EG&G
Geometrics model ES-1210F, S/N 19186). The seismograph was triggered at the instant of energy
generation by a transistor switch attached to the source. For a given measurement depth, waveforms from
several impacts were stacked (added together) and the sum stored in memory. Stacking often permits
building a weak seismic waveform to a recognizable level even in ‘noisy’ environments. No filtering was
used in recording the data. During acquisition, seismic waves were displayed on an oscilloscope. When
the proper sequence of data traces was developed, a hard copy record was made with full-width timing

lines (0.5-millisecond intervals). Travel times are accurate to + 0.25 milliseconds.

The layout for measuring seismic velocity is shown in Figure F-1. Measurement depths are accurate to
=+ 0.1 foot. The quality of P and S wave arrivals was judged to be generally good to fair.

RESULTS

Downhdle velocity survey results in boring BIR 11 (Figure F-2) correlate well with conditions determined by
boring and wiredine logs. Interpreted subsurface velocity zones are similar to those determined by the
velocity survey at boring BIR 21 (482 feet to the south). Dynamic elastic moduli and Poisson'’s ratio were
calculated using interpreted subsurface velocities and measured densities of samples from borings. All P
and S wave arrivals to a depth of 130 feet were judged to have good to very good clarity. Both wave
arrivals below 130 feet were found to have only fair quality and produced scatter on the data graph. No
data were recorded within the screened interval, at depths of 205 to 225 feet. The interpreted velocities
and moduli are accurate to +10 percent.

The boring log indicates that the surficial clayey overburden (1 foot thick) is underain by weathered Austin
Chalk (2 feet thick). Seismic velocities were not determined for these thin layers. Austin Chalk was
identified between depths of 3 and 217 feet. The average P velocity of the chalk, as interpreted from
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full-wave sonic logging, is 8,900 fps (feet/second). The downhdle velocity survey identified a P velocity of
9,200 fps, about 3 percent greater than the sonic logging value. Two S wave velocity zones, 2,200 fps and
3,700 fps, were also identified. The 70-percent increase in S wave velocity below a depth of 20 feet
probably indicates the more competent fresh Austin Chalk. This S wave velocity change is the result of
stiffness and density changes within the chalk; it is not a formation change because the P velocity is

constant.

The boring log indicates Eagle Ford Shale from depths of 217 to 265 feet (boring termination). The
measured sonic logging P velocity for the shale is 6,400 fps. The downhole velocity survey identified a
large P and S wave velocity inversion below an average depth of 218 feet. The shale P velocity is

6,100 fps (5 percent less than the sonic logging value) and the S velocity is 1,700 fps. Both shale velocities
are at least 30 percent lower than velocities in the overlying chalk. All shale moduli are approximately half
the corresponding chalk values.

A summary of seismic velocities and estimated dynamic elastic moduli are as follows:

Depth Vp Vs Average | Poisson’s Shear Constrained Young's Bulk
Bulk Ratio* Modulus*  Modulus* Modulus*  Modulus*
(ft) (fps) (fps)  Density x10%psi)  (x10%ps))  (x10%psi)  (x10° psi)
(pcf)
0-20 9200 2200 137.6 0.46 1.44 25.11 415 23.20
20-218 9200 3700 137.4 0.37 4.06 25.07 11.12 19.67
218-250 6100 1700 136.2 0.44 0.85 10.92 245 9.80

*Equations used to calculate Poisson’s ratio and dynamic elastic moduli are listed below.

wp.VOEC/APP-F

Poisson’s Ratio, u (dimensionless) u = Vp2 - 2vs?
2(Vp2 - Vs2)
Shear Modulus, G (psi) G =CDVs?
Constrained Modulus, M (psi) M =CDVp?
Young's Modulus, E (psi) E =2G(1+u)
Bulk Modulus, K (psi) K = CD(Vp?- 4/3Vs?)

where: Vp = P wave velocity (fps)
Vs =S wave velocity (fps)
D = Bulk (wet) density (pcf)
C =2.156 x 10 (units conversion)
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DATE INSTALLED: September 21, 1989
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SSC BOREHOLE PLUGGING REPORT

TATC Project do. 37-888-0015

Task No. 15

Boring Ho. BIR 12

Surface Elevation: 667.5 feet

.Total Boring Depth: 3415 feet

Plugging Remarks:

Boring grouted with cement/bentonite mixture @
water: 1 sack cement: 2 pounds Dbentonite.
placed with PVC tremie pipe. 12 bags of cement

casing removed on completion of grouting.

Date Plugged: 9-19-39

Time Completed: 2:00 pm

Drilling Geologist: Scott
MJA Coordinator: W. D.

MJA No.: 5530.

Texas Coordinate Location: N 239,008 feet E 2,175,582 feet

16 gallons
Grout mixture

used., Surface

E. Lesikar
Flanigan

15
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SSC BOREHOLE PLUGGING REPORT

Project No. 87-888
Task No. 15
Boring No. BIR 13

Texas Coordination Location: N 238,844 feet
E 2,175,494 feet

Surface Elevation: 669.9 feet
Total Boring Depth: 304.0 feet
Date Drilled: 1/23/90-3/1/90
Date Plugged: 3/3/90

Time Completedr 10:30 a.m.

Remarks:

323 gallons of grout (tremie placed) was used to
completely cement boring from bottom to top.
Water/cement ratio was approximately 7 gallons per sack.

Drilling geologist: Mike Granger
Coordinator: Shawn Wood
SWL Report No. 89-192

SOUTHWESTERN LABORATORIES




SSC BOREHOLE PLUGGING REPORT

Project No. 87-888
Task No. 15
Boring No. BIR 14

Texas Coordination Location: N 239,199 feet
E 2,175,518 feet

Surface Elevation: 667.5 feet
Total Boring Depth: 303.0 feet
Date Drilled: 2/26/90-3/2/90
Date Plugged: 3/3/90

Time Completed: 10:30 a.m.

Remarks:

323 gallons of grout (tremie placed) was used to
completely cement boring from bottom to top.
Water/cement ratio was approximately 7 gallons per sack.

Drilling geologist: Dale Brown
Coordinator: Shawn Wood
SwL Report No. 89-192

SOUTHWESTERN LABORATORIES




