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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:

« Footprintlocation data
« Structure-specific data
o Global data

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 gedogical,
gechydrological, 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) 4

Objective: Characterization of subsurface conditions at the Interaction Region 4. Drill five corehdles,
four vertical and one inclined ,and obtain samples for mineralogical and geomechanical
testing; perform in-situ hydrological and geophysical testing; excavate one trench and
perform geologic mapping.

Interaction Region 4 is located
on the western side of the ring,
approximately 0.7 mile
southeast of Boz, Texas.

BIR 41, 43, 44 and 45 are
vertical coreholes. BIR 42 is an
angled boring with a bearing of
approximately N75°W, angled
45° from horizontal at the surface.

SCALE 1:12,000
0 500 1000 1500 2000 Feet

CONTOUR INTERVAL 10 FEET

Boring Locations:

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

BIR 41 231,388 2,178,618 618.7

BIR 42 231,357 2,178,714 620.0

BIR 43 231,237 2,178,839 623.3

BIR 44 231,160 2,178,664 617.9

BIR 45 231,515 2,178,508 616.3



Scope and Schedule:

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

BIR 41 Sept.21 to 23, Sept. 23, 1989 Sept. 25, 1989 Sept. 21 to Sept. 29, 1989
1989 Oct. 6, 1989 (Well*)

BIR 42 Sept. 20 to 23, Sept. 23, 1989  Sept. 25, 1989  Sept. 20 to Sept. 25, 1989
1989 Oct. 23, 1989 (Plugging)

BIR43 Mar. 51012, Mar. 16, 1990 Not done Mar. 17 to Mar. 17, 1990
1990 Apr. 10, 1990 (Plugging)

BIR44  Mar. 51013, Mar. 15, 1990 Not done Mar. 20 to Mar. 15, 1990
1990 Apr. 4, 1990 (Plugging)

BIR 45 Apr.3to 9, Apr. 10, 1990 Not done Apr. 17 to Apr. 11, 1990
1990 Apr. 27, 1990 (Plugﬂ\g)

* Water level was measured at 595.1 feet above MSL (23.6 feet below ground surface) on June 27, 1990.

« Geologic mapping and trenching - September 29 to October 4, 1989

« Downhole velocity surveys (in boring BIR 41 only) - November 29, 1989

o Seismic Reflection Survey - February 6, 1990

Conditions Encountered: (see Lithdogic Logs, Appendix A)

Boring No. Total Depth Soil Weathered Fresh Eagle Ford
(feet) (feet) Austin Chalk Austin Chalk Shale
(feet) (feet) (feet)
BIR 41 226.0 0.0to 4.0 4.0 10 16.0 16.0 to 175.0 175.0 to 226.0
BIR 42 282.5 (inclined) 0.0to 1.5 1.5t0 12.1 12.1 t0 245.2 245.2 to 2825
(Angle Hole) [ 503 3 (vertical) 0.01t0 1.2 121095 95101773 | 177.3t0 203.3
BIR 43 320.0 0.0t0 0.5 0.5t05.3 5.3 to 182.2 182.2 to 320.0
BIR 44 315.0 0.0to 2.0 20to 7.8 7.81t0 177.3 177.3 t0 315.0
BIR 45 312.0 0.0to 1.0 1.010 13.8 13.8 to 171.6 171.6 to 312.0
Geophysical Logging: (see wire-line Logs, Appendix B)
Boring | Spontanecus| Normal Guard Point Natural | Short and Compensated| Sonic Other
No. Potential Resistivity |Resistivity |Resistance | Gamma Long Density Velocity
(SP) (Short and Gamma (Caliper) (Full
Long) Wave)
BIR 41 X X X X X X X X Neutron
BIR 42 X X X X X X X X Deviation
BIR 43 X X X X X X X Note
BIR 44 X X X X X X X Note
BIR 45 X X X X X X X X

Note: Not done due to equipment malfunction.
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Geologic Mapping Results Summary: (see also Appendix C)

Field mapping identified exposed bedrock approximately 600 feet east of the IR. The exposure was
large enough to provide representative fracture data in the area of the IR. Analyses of boring logs for
BIR 41 through BIR 45, as well as logs of adjacent borings, indicate that no major faults cross IR 4. See

Appendix C and Drawings GP-2C and GS-6 (in pocket).

Hydrologic Test Results Summary: Borings BIR 41 and BIR 42 were hydrotested on September 25,

1989 (see Hydrologic Test Results, Appendix D).

Boring Vertical Packer Gauge Formation/Lithology Hydraulic
Test Depth Pressure Pressure Conductivity
{ft) (psi) (psi) (cm/sec)
BIR 41 125.0-145.0 150 20 Austin Chalk 1.6 x 10°®
BIR 41 165.0-185.0 160 20 Austin Chalk/Eagle 1.1x10°
Ford Shale Contact
BIR 42 182.9-198.1 150 30 Fractured Eagle Ford 1.0 x 10°
Shale

* Vertical depths extrapolated from Deviation Wire-line Log.

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

Formation: Austin Chalk

Whole Rock Composition:

Relative Clay Abundance:

Mineral Percent Mineral Percent
quartz 1-3 Not Analyzed

calcite 96-98

pyrite 0-1

total clay 0-1

Formation: Eagle Ford Shale

Whole Rock Composition:

Relative Clay Abundance:

Mineral Percent Mineral Percent

clay 52-100 montmorilionite 0-40

non-clay* 0-48 ilite 17-49
kaolinite 12-27
Fe-chlorite 04
mixed layer 0-69

(illite/smectite)

*Specific composition not analyzed.



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

Vertical Formation/ Moisture Dry Unconfined Tangent Brazil
Depth Lithology Content Density Compressive Young's Tensile
(ft) (%) (pch Strength (psi) Modulus Strength
Eso (psi)
(psi x 10%)
2-4 Austin Chalk 12-14 121-125 1135-2268 2.86-12.00
6-11 Austin Chalk 13-15 118-120 1484-1979 2.30-7.94 204-232
16 Austin Chalk 8-9 131 183
19-21 Austin Chalk 12 122-126 1703 1.22-10.50
25-30 Austin Chalk 11-13 124-125 2733-2975 5.00 331
3742 Austin Chalk 12-15 114-124 2415 3.38 179-242
47-51 Austin Chalk 13-19 110-117 2233-2766 4.40-8.40 210-229
66-71 Austin Chalk 11-16 116-127 487-2252 0.29-14.40 175-294
76-82 Austin Chalk 11-19 111-123 390-2025 0.29-9.78 289
84-85 Austin Chalk 11-14 121-143 0.17-2.08
95 Austin Chalk 14 116
102-105 Austin Chalk 13-21 111-122 245
105-106 Bentonite 40-42 77-82
108-112 Austin Chalk 12-16 119-127 1614-3015 2.04-8.00 166-236
116 Austin Chalk 13-14 124-126 1286 2.31
123-132 Austin Chalk 10-16 116-131 1698-2904 2.06-5.70 268
141 Austin Chalk 17 115
145-151 Austin Chalk 10-14 120-128 1941-2699 4.50-9.55
156-163 Austin Chalk 11-16 119-128 3300 6.60 242-286
166-179 Austin Chalk 9-16 116-141 2184-2379 3.21-8.42 116-285
180-184  Eagle Ford Shale 16-18 115-118 99-360 0.61
186 Eagle Ford Shale 15-16 120 332 0.60
189-195  Eagle Ford Shale 14-17 113-129 143-277 0.54-1.20
196-201  Eagle Ford Shale 14-18 105-122 111-157 0.66-0.72
204-207  Eagle Ford Shale 16-17 118-119 288
211-219  Eagle Ford Shale 13-16 117-126 357-432 0.80-1.11
224-225 Eagle Ford Shale 12-14 125 445 0.87
230-233 Eagle Ford Shale 11-15 118-127 346 0.49-1.54
255-261 Eagle Ford Shale 15-18 112-120 146-380 0.31-1.05
275 Eagle Ford Shale 16 116-118 0.55-1.00
286-296  Eagle Ford Shale 10-14 121-127 133-309 0.03-1.21
307-308 Eagle Ford Shale 9-10 131 120 0.08 336
315 Eagle Ford Shale 10-13 125 335 0.28
wp.VasDNR-4



Downhole Velocity Survey Summary: in boring BIR 41 (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
0-23 3,000 1,000 0.44 0.30 2.72
23-184 9,600 3,400 0.43 3.49 27.80

Eagle Ford Shale
184-220 7,000 1,400 0.48 0.58 14.46

Hole Status: An observation well was installed in Boring BIR 41. Borings BIR 42 through BIR 45 were
plugged with cement grout (see also Appendix G).
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APPENDIX A
LITHOLOGIC LOGS



LITHOLOGIC LOG

BIR 41
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LOG OF BORING BORING NGQ: BIR41 PG 1 QF ¢
PROJECT: Superconducting Superccllider
LOCATION: N 231,388 feet
CLIENT: The Earth Technology Corporation E 2,178,618 feet
GROUND EL:
TASK NO.: 13 618.7 feet
DATE: 9/21-9/23/8FYPE: Nx Core CASED TO: N/A CONTRACTOR: SWL (89-192)
w SAMPLE LEGEND WATER INFORMATION
w ) =z
a. = =] > S= SPLIT SPQON illi i
z x << QoxTn Began drilling with water at
Sl g (FEl = 1B || SESY T .| T= 2" THIN WALL | susface
EHl 9 |ws| E28|28| SELS |oh| 4o lEE
au| > {2 o T | Sx| <qn= S~ U= 37 THIN WALL
w o 12, u a |a hZRL = TUBE
& g * C= NX ROCK CORE
TGP |BAT. DESCRIPTION OF STRATUM
. N
1 4 \Q§: CLAY, silty, traces of roots, mottled, brown and
____;\\\\\ gray
' \\\ 4.0
— 5 ! LIMESTONE (Austin Chalk) soft to medium, moderately
‘ 6.0 weathered, tan with occasional clay layers and
— ‘ : fossil partings
T Cl 0 0
) .
o
— 10 Ly 10.0
L 10.0 -fossil partings at 11.8' and 12.1'
L_—f ‘ :
 C2 76 24
T 15.0
15 T
== 15.0 100 | 80 16,0
- - b — e —— LIMESTONE (Austin Chalk), moderately to medium hard,
T Cc3 100 {100 fresh, light gray to dark gray with 0.2' to 1' thick
- o slightly, moderately, ex&remely argillaceous to
‘ ! 20.0 shaly limestone interbeds 2' to 4' apart. Also
— 20 k. 5o fossil partings.
= o o e -shaly layers, soft, dark gray, at 17.9'-18.4'
- and 20.3'-21.2' °
- -fossil partings at 18.9' and 21.9'-23.6'
. T 4 ,
| o5 HET O 100 {100
- -shaly layer, soft, dark gray at 25.4'-25.9'
- -fossil parting at 26.8'
) -
- ir -shaly layer, soft, dark gray at 28.1'-29.2'
) 4
L. 30 OO 30.0 -shaly layer, soft, fossiliferous, dark gray
- 30.0 at 30.0'
IE;i -fossil parting at 30.8'
- -shaly layer, soft, fossiliferous, dark gray
= at 33.4'-34.3"
) N
- 35 o C5 100 100 -fossil parting at 36.6' and 39.6'
= -shaly layer, soft, dark gray at 37.3'-37.5'
i S
) .
) G
. S
= 40.0
._40 L. I 1 .
T 140.0
;gj -shaly layer, soft, dark gray at 40.0'-40.5'
B -
b 4
DRILLING GEOLOGIST S. Wood ASSISTANT J. Lu CHECKED BY C. Bommarito

Shawn Wood
(2-1-90)



, LOG OF BORING
- N BORING NGO: BIR 41PG 2 QF6
i PROJECT: Superconducting Supercollider
LOCATION: N 231,388 feet
CLIENT: The Earth Technology Corporation E 2,178,618 feet
GROUND EL:
TASK NO.: 15 618.7 feet
! DATE:9/21-9/23/89TYPE:  Nx Core CASED Ta: NA  CONTRACTOR: SWL (89°192)
w SAMPLE LEGEND WATER INFORMATION
w =
o Zz o) .
=z [+ < o-acwn S= SPLIT SPOON S .1 of 6
= g |F4d| = |2 |5 | eCww | F | T=2* THIN waLL | =P 1 °
(Y] w << a
el 8 lus| E 1832|835 28,8 |24 Tuse
el = |42 o Cx | x| shn= |2~ U= 37 THIN WALL
Wl b 1S, W @ g | R, |2 TUBE
i by o T C= NX RGCK CORE
{
[7 TOP (BOT. DESCRIPTIGON OF STRATUM
! LIMESTIONE (Austin Chalk), moderately to medium
: hard, fresh, light gray to dark gray with 0.2' to
6' thick shaly limestone interbeds 2' to 6' apart.
Also shale layers 0.6' thick, fossil partings, and
’ bentonite layer.
! cé 100 | 100
45
: - -shaly layer, soft, dark gray at 44.9'-46.1'
) S G |
LT
50 LT 50.0
‘ 50.0
‘ -shaly layer, soft, dark gray at 54.5'-60.3"'
c7 100} 100 -fossil partings at 54.4'-55.0'
—~55 L -shaly layer, soft, dark gray at 56.1'-56.3'
) U .
T
4 ll
III
) S -shaly layer, soft, fossiliferous, dark gray
T 60.0 at 59.0'-59.5'
60 1T * °
o s 60.0 . .
T T -fossil parting at 61.2'
o -shaly layer, soft, fossiliferous, dark gray
, - at 61.4'-61.9"
o -fossil parting at 63.0'
|65 -1l C8 100} 100 -bentonite layer, soft, gray at 64.4'-64.6'
T -shaly layer, soft, dark at 66.6'-67.3'
T
CT
b G ¢
) .
b ¢ IT
70 ;xi 70.0
Ly 70.0 -shale layer, soft, dark gray at 71.1'-71.7'
- * -shaly layer, soft, fossiliferous, dark gray
- at 73.3'-73.6' and 76.1'-76.8'
‘1*}5 -fossil partings at 73.6'-76.2'
[ s T o 97| 97
IIlrI
L1
) III
Illll
1111
T 1T 80.0
80 :J:I 80.0
} S
) S ¢
e
T
DRILLING GEGLOGIST S. Wood ASSISTANT J. Lu CHECKED BY C. Bommarito

Shawn Wood
(2-1-90)



LOG OF BORING

BORING NO: PG 6
PROJECT: Superconducting Supercollider IN BIR 4FG 3 OF ¢
LOCATION: N 231, 388 feet
CLIENT: The Earth Technology Corporation E 2,178,618 feet
GROUND EL.: 618.7 feet
TASK NO.: 15
DATE:9/21-9/23/89TYPE: Nx Core CASED TO: N/A CONTRACTOR: SWL (89-192)
w SAMPLE LEGENO WATER INFORMATIGON
w =z
z Lo Z —- | alewn |2 S= SPLIT SPOON See p. 1 of 6
- = @ =z iz | TewlW G 1 T= 2" THIN WALL
~1 0 a O ] <zax | g
Fuw| g w= ot Heldal o, 9 L. TUBE
auw | > z o L | gl <hun= | S~ = N WALL
wl v %d u a |o hZHe | = TUBE
by w x C= NX ROCK CORE
TGP |B8QT. DESCRIPTION OF STRATUM
S s
: 80.0 LIMESTONE (Austin Chalk), moderately to medium
} ‘ hard, fresh, light gray to dark gray with 0.2' to
o 3' thick shaly limestone interbeds 1' to &' apart.
T Also shale layers 0.3' thick, fossil partings,
85 rrrcio 96 96 bentonite and bentonitic shale layer, low to medium
- angle fractures and traces of lignite.
) .
- -shale layer, soft, dark gray at 82.9'-83.1!
T -fossil parting at 84.4'
o -bentonitic shale seam, soft, dark gray at 84.8'
- v 9Q.0 -shaly layer, soft, dark gray at 84.1'-87.0' and
20 mTT 90.0 89.5'-89.7"
. .
S S o -fossil partings at 90.9', 91.8', and 98.8'
s -shaly layers, soft, dark gray at 91.2'-92.0';
- 93.4'-94,1' and 97.5'-99.0'
|95 rrlCll 98 | 98
11
=
11
) - o
D S
B G
) .
} D . ¢
100t 100.0
B Ly 160.0 -fossil partings at 101.3', 101.4' and 109.7!
. -shaly layer, soft, dark gray at 101.4'-102.6'
o ; and 106.5'-107.3' and 109.0'-109.4'
o ]
e I
de
L L
L—lO‘ —1r/C12 100 100
’Tf}i -lignite parting at 107.3'
) S
) D
11 1
i1
SR FTo) = am o 110.0 -bentonite layer, soft, gray at 110.4'-111.1'
- o 110.0 -20° smooth, tight slickensided fracture at
L = o 110.8', 110.9' and 111.1'
T -40° smooth, tight slickensided fracture at
— 111.6'
: : 5 55
15 iCl3 3
-
1 1
) .
i1
» S
Iﬁ
L 120 T 120.0
»m 120.0
»
) D o
=
) G
-
DRILLING GEOQLOGIST S. Wood ASSISTANT J. Lu CHECKED BY C. Bommarito

Shawn Wood
(2-1~90)



{ LOG OF BORING
{ PROJECT: Superconducting Supercollider

BORING NO: BIR 41PG 4 QF 6

¢ N 231,388 feet
CLIENT: The Earth Technology Corporation LOCATION E 2,178,618 fe:t
GROUND EL: 618.7 feet
TASK NO.: 15 .
DATE: 9/21-9/23/8TYPE:  Nx Core CASED TQ: N/A  CONTRACTOR: SWL (89-192)
t SAMPLE LEGEND WATER INFORMATION
w e
z
P-4 [y < OEQ‘:,V) . S= SPLIT SPOQON S . 1o0f 6
S_l g (FdEl = (B (B .| gEww [T .| T=2" THIN WALL P e
Zul 2 (w3 E  82168| 28, Z |24 JusE
ul n w =W
W %d Y a o GZHs | Z TUBE
= & < C= NX ROCK CORE
TOP |BAT. DESCRIPTION OF STRATUM
lij LIMESTONE (Austin Chalk), moderately to medium hard,
¥ - fresh, light gray to dark gray with 1' thick shaly
- | limestone interbeds 1' to 24' apart and shale layers
I | 0.1' thick.
L
125 o Cla 90 90
-shaly layer, soft, dark gray at 125.0'-126.1'
1 and 127.6'-128.5"
-t 130.
['30‘Tﬁ 136.0
S G ¢
B S
R .
13500  C15 0 0
) .
-
-
) D &
o
— 140 T 1y 140.(
= e o 140.0
Ay -shale partings, soft, dark gray at 142.5', 147.1'
- and 148.2', traces of pyrite
T
LT3 Cl6 100 100
—-145 ;ill
D G B
Lol
1
%,50 T 150.4
T 150.0 -shaly layer, soft, dark gray at 152.8'-153.5!
and 156.0'-156.7"
. - A
LI
rIL
L1555 C17 100 | 100
. o
y o
R
F-IGO ILI 16Q,
160.0
B} -
) .
»
DRILLING GEQOLOGIST S. Wood ASSISTANT J. Lu CHECKED BY . Bommarito

Shawn Wood
(2-1-90)



| LOG OF BORING B3RING Ng: BIR 41pG 5 @F ©
PRCJECT: Superconducting Supercollider :
LOCATION: N 231,388 feet
CLIENT: The Earth Technology Corporation E 2,178;618 f:Zt
TASK NO.: 15 GROUND EL: 618.7 feet
DATE: 9/21-9/23/8YPE !Nx Core CASED TQ: nN/A CONTRACTOR: SWL (89-192)
w SAMPLE LEGEND WATER INFORMATION
w Q =z
z = z - |~ | @8zw |2 S= SPLIT SPOON
-l g |F4 @ z |z, ﬁ:g‘i‘ W, T=2“ THIN WALL See p. 1 of 6
S| 8 |w3] E O0F 28| Ex2 | o6 JUBE
auw| > |§@= a Cx|Ea| <jn= |2+ | U=37 THIN WALL
u n 12y w a (o |GZzHs = TUBE
by o = C= NX ROCK CORE
TCP |B0T. DESCRIPTION OF STRATUM
jjl’ 160.0 LIMESTONE (Austin Chalk), moderately to medium
- hard, fresh, light gray to dark gray with 0.3' to
= om 2' thick shaly 1limestone interbeds 3' to 7' apart
165 C18 100 100
-shaly layer, soft, dark gray at 160.3'-160.7'
and168.0'-170.0'
170.Q
-shaly layer, soft, dark gray at 173.4'-
I 174.5"
175 C19 87 | 87 ‘?L_—Z‘*-S'
|SHALY LIMESTONE (Transition) medium hard, fresh,
| \dark gray with abundant fragments of fish bones,
+ ‘teeth and other fossil debris
~15° smooth, tight at 176.1', 176.2' and 176.4'
o SHALE (Eagle Ford), soft, fresh, fissile, dark gra%
— 180 180. with occasional harder carbonate layers 0.2' thick
180.0 and low to medium angle fractures. .
-15° smooth, tight slickensided rractures at
l7§.1', 176.2' and 176.4'
-20° smooth, tight slickensided fractures at
-185 C20 72 72 179.9!'
-carbonate nodule at 184.3'-184.5'
190 190.0 -65° smooth, tight slickensided fracture at 190.8’
190.0 and 193.0'
: -carbonate nodules at 193.1' and 194.4'
195 c21 100 | 100
-45° smooth, tight slickensided fracture at 199.0'
200.0
-200 200
) -30° smooth, tight slickensided fracture at 203.9'
DRILLING GEGLOGIST _S. Wood ASSISTANT _J. Lu CHECKED BY C. Bommarito

Shawn Wood
(2-1-90)



G QF .
LO BORING BORING NQ: BIR 41pg 6 QgF 6
PROJECT: Superconducting Supercollider
LOCATION: N 231,388 feet
CLIENT: The Earth Technology Corporation E 2,178,618 feet
GROUND EL: 618.7
TASK NO.: 15 feet
DATE2g9/91-9/23/89TYPE: Nx Core CASED TO: N/A CONTRACTOR:  SWL (89-192)
w I SAMPLE LEGEND WATER [NFORMATIGON
wi S 2z
z g = alxun |2 S= SPLIT SPQGN See p. 1 of 6
= lg|Fy] <« |2 B |ecwwiF | T= 2% THIN WALL
zi| 8 wE| oz 84|85 5.5 | JueE
ol | = |72 o Tx|EE| SEh3 |28 U= 3% THIN WALL
u o1&y w a [(a R2w o2 TUBE
v & z C= NX ROCK CORE
TOP |BOT. . DESCRIPTION OF STRATUM
200.0! -
SHALE (Eagle Ford) soft, fresh, slightly
fossiliferous, fissile, dark gray
1.205 C22 82 82
L 210 p10.0
F.I0.0
215 Cc23 85 85
220 220.0
020.0
C24 0 0
=225
Bottom of Exploration at 226.0'
NOTE: Monitor well installed upon completion
—~230
|-235
1-240

DRILLING GEOLOGIST _ S. Wood

ASSISTANT 7, Lu

CHECKED BY C. Bommarito

Shawn Wood
(2-1-90)



LITHOLOGIC LOG

BIR 42
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LOG OF BORING

BORING NO:BIR42PG 1 QOF 8

PROJECT: SSC - Texas Site LOCATIGN: N 231,357 fest
CLIENT: The Earth Technology Corporation E 2,178,714 feet

GROUND EL: 620.0 feet
TASK NO.: 15

DATE: 9/20/89

TYPE! Nx Angle Core(l)CASED TQ:

14.0° CONTRACTOR: Mja

SYMBOL

DEPTH IN
FEET

SAMPLE TYPE
& NUMBER

DEPTH RANGE

ToP

BaT.

PERCENT
REC.

PERCENT
Ran.

STANDARD
PENETRATION
TEST PER
6 INCHES.

HAND PEN.
TSF.

SAMPLE LEGEND WATER INFORMATION

S= SPLIT SPQON Wet Rotary Core Hole

Te 2_'1'_ THIN WALL | water level not determinable
UBE

U= 3“ THIN WALL
TUBE

C= NX ROCK CORE

DESCRIPTION OF STRATUM

(]ILZ;&Y (Residual Soil), silty, dk. brown
Ll

4.0

8.5

85

13

— 10T

c2

8.5

13.5

100

56

LIMESTONE (Austin Chalk), med. hard, nighly to mod.
weathered, tan with very close to closely spaced
iron stained fractures and with 0.1 to 1.3 ft. thick
mod. argill. interbeds 3.2 to 6.4 ft. apart

7.99-8.0g Very thin soft mod. argill. bed, brown

11.2g-12.5g Med. thick mod. argill. bed, brown to
dark gray
12.1g

14,

16.0

100

100

C4

16.0

26.0Q

100

100

26.0

36.0

100

10Q

C6

36.0

a5

95

LIMESTONE (Austin Chalk), fresh, mod. hard, sli. fossil.,
1lt. gray with 0.5 to 2.1 ft. thick sli. to mnd.
argill. beds 2.4 to 5.0 ft. apart

16.4g-18.0g Med. thick sli.-mod. argill. bed, med. ~
dk. gray
21.0g-22.5g Med. thick mod. argill. bed, dk. gray
24.99-26.79 Med. thick sli.-mod. argill. bed,
med. - dk. gray
29.3g-29.8g Thin sli. argill. bed, med. gray

32.99-35.0g Med. thick sli.-mod. argill. bed,
med. - dk. gray

DRILLING GECLOGIST _ Scott E., Lesikar

ASSISTANT _ peth Flowers

CHECKED BY w. D. Flanigan




0G OF
L - OF BORING BORING NQ:BIR 42 PG 2 OF 8
PROJECT: SSC - Texas Site
LOCATION: N 231,357 feet
CLIENT: The Earth Technology Corporation E 2,178,714 feet
GROUND EL: 620.0 feet
TASK NO.: 15
DATE: 9/2Q0/82 TYPE: Nx Angle Core(l)CASED TO: 14.0' CONTRACTOR: M7A
w SAMPLE LEGEND WATER INFORMATION
w Q =
a Z Sew |2 | S= SPLIT SPOON
=z oo < - = QW | > Wet Rotary Core Hole
“e| 8 t'?'é E Eslga] EREE (BEL T Z;Uggm WALL | water level not determinable
w o o @
Ful 2 |43] £ |24|22| ZERZ |22 u= 37 THIN WAL
g (%} &d UQJ o 0. '-V-)ZE'O L TUBE
y & = C= NX ROCK CGRE
TOP (BOT. DESCRIPTION OF STRATUM
ot LIMESTONE (Austin Chalk), fresh, mod. hard, sli.
T ) fossiliferous, lt. gray with 0.4 to 1.6 ft. thick
- cé 95 | 95 sli. to very argill. interbeds 0.5 to 8.6 ft. apart
LT 43.5g-45.0g Med. thick mod. argill. bed, dk. gray
a5 - 45.0g~46.0g Med. thick sli. argill. bed, med. gray
= o 46.0 46.5g-47.7g Med. thick sli. argill. bed, med. gray
50 T 50.0g-50.4g Thin very argill sli. bentonitic bed,
=) 100 | 100 dk. gray
— 55T 56.0.
= 56.0
T 59.0g-59.6g Thin sli. argill. bed, med. gray
- sORDD 59.6g-61.1g Thin very argill. bed, dk. gray
Lo c8 100. | 100
= 65 y1 66 0
= e 67.0g-68.6g Med. thick mod. argill. - very argill.
66.0. ’ bed, dk. gray
— 70 71.0g-72.6g Med. thick very argill. bed, dk. gra
Ty c9 99 | 99 9mre-n9 I gray
74.8g-76.0g Med. thick mod. argill. - very argill.
I Stopped| Drilling bed, dk. gray
73 76.0 9/20{89
oG 76.0 Stfarted|Drilling
o 9/21)89
== Cla 99 | 99
— 8OITIy

DRILLING GEOLOGIST

scott E. Lesikar

ASSISTANT _ peth Flowers

CHECKED BY w. D. Flanigan




LOG OF BORING BORING NO:BIR 42 PG 3 OF 8
PROJECT: SSC - Texas Site
LOCATION: N 231,357 feet
CLIENT: The Earth Technology Corporation E 2,178,714 feet
GROUND EL: 620.0 feet
TASK NO.: 15
DATE: 9/21/89 TYPE! Nx Angle Core(1l) CASED TO: 14.0° CONTRACTOR: MJA
w SAMPLE LEGEND WATER INFORMATION
w 9
& z 8w |2 | 5= SPLIT SPOON
2 FEl 2 |5 |5, ZRED |F .| T= 2% THIN WALL | Vet Rotary core Hole
b= 5 g GG K<L | a, ¢ Water level not determinable
Ul 8 |w3| E |28|88| 2ERE |0k JusE
adl| > |72 o Cx|FKe| I Gu~ |2~ U= 3“ THIN WALL
et b 1S5y w g R | BEE, (2 TUBE
= w = | €= NX ROCK CORE
TOP |BQT. DESCRIPTION OF STRATUM
Lo LIMESTONE (Austin Chalk), fresh, mod. hard, sli.
- fossiliferous, lt. gray with 0.5 to 2.2 ft. thick
11 C10 99 ; 29 sli. argill. to shaly and bentonitic interbeds 0.7
e to 7.0 ft. apart
= 80.0g-81.3g Med. thick very argill. bed, dk. gray
— 85T 86.0. 82,29~82.79 Thin mod. argill. bed, dk. gray
lil"r;i 560 86.6g-87.3g Thin very argill. bed, dk. gray
IO 89.09-89.6g Thin sli. argill. bed, med. gray
- 901:.:.i 89.6g~90.6g Med. thick mod. argill. bed, dk. gray
oo Cll 29 | 99
——— 93.7g-94.3g Thin shaly bed with 2" soft bentonitic
—— clay layer, dk. gray
— 95ETT %.0
e 96.0 97.0g-97.6g Thin very argill. bed, dk. gray
— 100D
LT L c12 100. | 100 101.5g-102.1g Thin sli. argill. bed, med. gray
— 105 106. 0l 105.99-107.0g Med. thick mod. argill. bed, dk. gray
—— 106.0
= 109.3g-111.5g Med. thick sli. argill. bed, med. gray
— 110PTT
LT Cl13 100 | 100
— S 116.0
. 116.0
o 118.5g-119.3g Thin very argill. bed, dk. gray
F.Izo-;-rif; c14 100 | 100

DRILLING GEOLOGIST Scott E. Lesikar  ASSISTANT _peth Flowers  CHECKED BY_w. D. Flanigan




LOG OF BORING

PROJECT:
CLIENT:
TASK NO.:

SSC - Texas Site

The Earth Technology Corporation

15

BORING NO:BIR 42PG 4 CF 38

. N 231,357 feet
LOCATION: E 2,178,714 feet

GROUND EL: 620.0 feet

DATE: 9/21/

89 TYPE:Nx Angle Core(ll CASED TO:

14.0' CONTRACTOR: MIA

SYMBOL
& NUMBER

DEPTH IN
FEET
SAMPLE TYPE

DEPTH RANGE
PERCENT
REC.
PERCENT
RQD.
STANDARD
PENETRATION
TEST PER

TQP [BOT.

6 INCHES

HAND PEN.
TSF.

SAMPLE LEGEND WATER INFORMATION

S= SPLIT SPOCN Wet Rotary Core Hole
T= 2" THIN WALL | Water level not determinable

TUBE

U= 3" THIN WALL
TUBE

C= NX ROCK CORE

DESCRIPTION QF STRATUM

= | 250

100 | 100

126.0

L 13005 15

— |3 5

126.0

100 | 100

136.0

H
1

HMHHHH

H

— 140

H
»-Ct

Clé

H

1 HH

HHHHH
L

HHH H H
s -\-".-1

145

136.Q

100 | 100

146.0

HHMHHMHHHHH

HHHH
HHHHKH

MMHHHHHH

HHHH
HHHH]

HHHHHHH

— 150

Ccl7

H M H

MHHHHH

HHHH

H HH— HHHMHHHHHHHHHHHHAH

H
HH

i

H

1

— 155

1

146.

100 | 100

156.0

HHH q*h

H
HHH
M H M
H M M

HHHH

LLth
HH

Cl8

H

— 160

H

allals
H M

HHHHMH

HH
H H

%56.0

91 | a1

LIMESTONE (Austin Chalk), fresh, mod. hard, sli.
fossiliferous, 1lt. gray with 0.3 to 3.5 ft. thick
sli. argill. to shaly and bentonitic interbeds
0.3 to 3.5 ft. apart

120.9g-121.2g Thin shaly bed, soft-med. hd., dk. gray

121.29-123.8g Med. thick sli. argill.-mod. argill. bed,

dk. gray

127.3g-128.9g Med. thick mod. argill. bed, dk. gray

128.99-130.7g Med. thick sli. argill. bed, med. gray

130.7g-131.6g Med. thick mod. argill., bed, dk. gray
131.69-132.9g Med. thick sli. argill. bed, med. gray
132.99-134.2g Med. thick mod. argill. bed, dk. gray

136.1g-137.2g Med. thick mod. argill. bed, dk. gray

138.0g-140.7g Med. thick sli. argill.-mod. argill.
bed, dk. gray

141.0g-141.6g Thin sli. argill. bed, med. gray

143.7g-145.3g Med. thick mod. argill. bed, dk. gray

146.5g-148.6s Med. thick mod. argill. bed, dk. gray

150.5g-151.6g Med. thick mod. argill.-very argill. bed,
dk. gray
153.8g-154.2g Thin mod. argill. bed, dk. gray

154.2g-155.3g Med. thick mod. argill.-very argill. bed,
dark gray

155.39g-156.65g Med. thick bentonitic clay bed, very
soft, waxy, non-laminated, sli. pyritic,
bulish-gray

157.7g-159.5g Med. thick sli. argill.-mod. argill. bed,
dk. gray

DRILLING GEOLOGIST _Scott E. lesikar

ASSISTANT _Beth Flowers CHECKED BY_ w, p. Flanjgan




LOG OF BORING BORING NO:BIR 42 PG 5 OF 8
PROJECT: SSC - Texas Site
LOCATION: N 231,357 feet
CLIENT: The Earth Technology Corporation E 2,178,714 feet
GROUND EL: 620.0 feet
TASK NO.: 15
DATE: 9/21/89 TYPE: Mx Angle Core(l) CASED TO! 14.0' CONTRACTOR: MJA
w | SAMPLE LEGEND WATER INFORMATION
w = =
Z .
z | L IEE| 2 |z % 2oEd |2 | 32 3T RPN wet motary core mole
1 8 = Ssl@a g:n.a oy TUBE Water level not determinable
Eul 2 43| £ |E2/22| 2ERZ (o8] u= 37 THIN waLL
al| > |&= a o |G| sgun= (8] b=
P o &y W o |a Bzl I TUBE
= w = | c= NX ROCK CORE
TOP |BQT. DESCRIPTION OF STRATUM
e LIMESTONE (Austin Chalk), fresh, mod. hard, sli.
- fossiliferous, 1lt. gray with pyrite nodules and
g 8 91 (9l with 0.4 to 5.6 ft. thick sli. argill. to shaly
T interbeds 0.7 to 4.8 ft. apart
o 161.9g-165.6g Thick sli. 111, . ill. ,
- 165 165.5 9g g dk.cgr:yl argill.-mod. argill. bed
= 165.5 166.6g-167.4g Med. thick sli. argill. bed, med. gray
170 —— 169.2g-174.8g Thick sli. argill. bed, med. gray
By === Fak 100 | 100
—— Stopped Drillling
s ;Irﬁi 175.0 9/21/89
ol 175.0 Started Drillling |176.49-177.1g Med. thick very argill. to sli. shaly
S 9/22/89 bed, dk. gray
== 178.5g-181.0g Med. thick mod. argill. bed, dk. gray
L 180y €20 100 | 100
- 183.0g-183.7g Thin sli. argill. bed, med. gray
L eSS 185.3
= 185.3 187.7g-188.1g Thin shaly bed with large pyrite nodule,
dk. gray
~ 190EZA c21 100 | 100
== 192.99-193.6g Thin very argill. bed, d&k. gray
- = 195,6
195 195.6 196.5g-196.9g Thin sli. argill. bed, med. gray
IO €22 100 | 100
DRILLING GEOLOGIST Scott E. Lesikar  ASSISTANT _ Beth Flowers CHECKED BY_yw. p. Flanigan




LOG OF BORING BORING NO:BIR 42 PG 6 CF g
PROJECT: 8SC - Texas Site
LOCATION: N 231,357 feet
CLIENT: rThe Earth Technology Corporation E 2,178,714 feet
GROUND EL: 620.0 feet
TASK NOQ.t! 15
DATE: 9/22/89 TYPE: Nx Angle Core(l) CASED TO: 14.0' CONTRACTOR: M7a
w SAMPLE LEGEND WATER INFORMATIGON
w e 2
a Z : Serun . S= SPLIT SPOON
z foud < [~ Pg oAV Wet Rotary Core Hole
"1 8 ﬁé = E . L% . EE&% QE_ | T= 2;U.B”E”N WALL |water level not determinable
w w HJol¥al a 3] ™
cal & 143) E 122\ 28| SE5EZ [oF| u=3” THIN WAL
woln (&) w8 RERN, |2 TUBE
= i T | C= NX ROCK CORE
TQP |BOT. DESCRIPTION GOF STRATUM
e LIMESTONE (Austin Chalk), fresh, mod. hard, sli.
LT 22 100 | 100 fossiliferous, lt. gray with 0.3 to 7.3 ft. thick
et ) sli. to mod. argill. interbeds 0.2 to 5.0 ft. apart
T 203.99-205.3g Med. thick sli. argill. bed, med. gray
205 205.9
= STER) : 206.5g-206.9g Thin mod. argill. bed, dk. gray
— 208.5g-208.8g Thin mod. argill. bed, dk. gray
- 209.09-209.3g Thin mod. argill. bed, dk. gray
= 210pT
e 211.8g-212.1g Thin mod. argill. bed, dk. gra
e 23 100 | 100 g 9 g gray
== 215.3g-216.4g Med. thick mod. argill. bed, dk. gray
215D 216.2
St 216.2
Ji; 21.9.7g-220.8g Med. thick mod. argill. bed, dk. gray
2205
e ferl! 100 | 100
P 225.3 225.89-226.8s Med. thick mod. argill. bed, dk. gray
2257 L
LoD 228.5g-229.6g Med. thick mod. argill. bed, dk. gray
| 2300 c25 . 100 | 100
e 234.4g-241.7g Thick sli. argill.-mod. argill. bed,
ey dk. gray
— 235t 235.5
ot 235.5
LI C26 100 | 100
—240 S n w am

DRILLING GEQLOGIST _Scott E. Lesikar ASSISTANT _Beth Flowers CHECKED BY_w. D. Flanigan




LOG OF BCRING

BORING NO:BIR 42 PG 7 CF 8

TASK NO.: 13

PROJECT: SSC - Texas Site

CLIENT: The Earth Technology Corporation

. N 231,357 feet
LOCATION: E 2,178,714 feet

GROUND EL: 620.0 feet

DATE: 9/22/89 TYPE: Mx Angle Core(l) CASED TQ: 14.0' CONTRACTOR: MJA

SYMBOL

& NUMBER

DEPTH IN
FEET
SAMPLE TYPE

DEPTH RANGE

PERCENT
REC.

ToP

BOT.

PERCENT
RaD.
STANDARD
PENETRATION
TEST PER
6 INCHES

HAND PEN.
TSF.

SAMPLE LEGEND WATER INFORMATION

S= SPLIT SPOON |wet Rotary Core Hole
Ta 2% THIN WALL |wWater level not determinable

TUBE
U= 3" THIN WALL
TUBE
C= NX ROCK CORE
DESCRIPTION OF STRATUM

242.9

100

100

LIMESTONE (Austin Chalk), fresh, mod. hard, sli.
fossiliferous, lt. gray
242,3-244.0 Becaning arenaceous, argillaceous,

242.9

- 245Habad C27

246.Q

100

100

244 increasingly fossiliferous, dk. gray
Tx. a.ns"ggt_. I0M. Zone, argill., arenacegus, Los eE argL P arenacegus, (A WY o) LoX

245.2g

246.0

] C28

256.0

100

100

Stop Dril]
9/2R/89

ling

SHALE (Eagle Ford), soft to med. hard, very thinly
bedded, very fine grained, fresh, sli. to
noncalcareous with 0.1 ft. thick siltstone lenses
and occasional siltstone inclusions and calcareous
concretions

256.0,

C29

266.0

100

Started Drilli

9/23/89

100

ing

260.0 Shale is mainly non-calcareous below this depth

262.1s-262.25 Very thin siltstone, mod. hd., non-calc.
bed, 1lt. brown
263.3s-263:4s Very thin siltstone, med. hd., non-calc.
bed, 1lt. brown

265.0 Increasing amount of small siltstone inclusions,

266.0

276.0

100

67

mod. hard, non-calc. below this depth, 1lt. brown

269.6-272.1 Fracture zone, smooth to sli. rough,
clean surfaces, very closely spaced,
various orientations and angles, closed
(approx. 10 fractures/foot)

273.5-274.3 Fracture zone, smooth to sli. rough, clean
surfaces, very closely spaced, various
orientations and angles, closed

276.3s Siltstone inclusion, non-calcareous, lt. brown

276.3s-276.4s Siltstone, mod. hard, non-calc. bed,

276.0

C31

100

100

1t. krown
277.9-278.1 Calcareous concretion, hard to v. hard,
w/calcite crystals inside, dk. gray
and lt. gray

DRILLING GECOLOGIST _Scott E. Lesikar

ASSISTANT _ peth Flowers CHECKED BY _w. p. Flanjgan




e LOSG OF BORING BORING NO:BIR 42 PG 8 CF 8
PROJECT: exas Site LOCATION: N 231,357 feet
CLIENT: The Earth Technology Corporation E 2,178,714 feet

GROUND EL: 620.0 feet
TASK NO.: 15
DATE: 9/23/89 TYPE: Nx Angle Core(l) CASED TO: 14.0' CONTRACTOR: MJA
w SAMPLE LEGEND WATER INFCRMATIGON
w = =
z Lo < - (= | 28zwn |2 S= SPLIT SPOON |wet Rotary Core Hole
Sl g |FE| E (B, |B.| EREE |E .| T= 2 THIN WALL lvater level rot deteminable
w X] %]
Bl 2 43| E |22|22| ZERZ (27| u= 37 THIN WALL
L o & w e | | BzHe (= TUBE
=3 & = C= NX ROCK CORE
TOP |BQT. DESCRIPTION OF STRATUM
SHALE (Eagle Ford), fresh, soft to med. hd., v. thinly
100 | 100 - bedded, v. fine grained, dk. gray
282.5
Total Depth: 282.5' 9/23/89
—~285
(1) Angle Hole Field Azimuth: ~N75°W
Plunge: ~45°
(2) Fractures: First angle is measured nommal to core
axis. Strike and dip trends are
approximated from field azimuth and
—290 dip.
(3) Wireline Logged 9/23/89
(4) Hydrotested 9/25/89
(5) Poring Plugged 9/25/89
— 295 LIog Revised 1/22/90
=300
— 305
—310
—315
—~320

DRILLING GEOLOGIST _Scott E. Lesikar ASSISTANT _peth Flowers ~ CHECKED BY w. p. Flanigan
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LAOG QOF BGORING

BORING NQ:BIR43 PG 1 QF 8

PROJECT:
CLIENT:

Superconducting Supercollider

The Earth Technology Corporation

LOCATION: N 231,237 ft,
E 2,178,839 ft.
GROUND EL:

TASK NO.: 15 623.3 ft.
DATE:3-5/12-90  TYPE: ¥ core CASED TO: y/a  CONTRACTOR: suf, (89-192)
w SAMPLE LEGEND WATER INFORMATION
w e =
a = o : S= SPLIT SPQON
=1 38 -5 @ Zz 12, 5""&% w ,| T=2Y THIN WALL Air Rotary to 61.0', water
) t < a TUB y
EYl 2 |ws = afleg| 2x,.2 u JUBE rotary 61.0' to T.D.
aw| = |72 o G| Ee| <qw= (2| U= 3" THIN WALL | seepage at 55.2°
w w2y L e |a [ Fzde (= TUBE
e = e WT® 1T | c= NX ROCK CORE
TaP |BAT. DESCRIPTION QF STRATUM
=T
au; CLAY, silty, dark brown with weathered, limestone
fragments and organic debris.
Jl g 2.0
85 55 .5 -thﬂxlfnnfnnj--
b EU
— 5 g — =+ LIMESTONE (Austin Chalk) soft, severely
l;IL'CI weathered, moderately fractured, tan.
T
{ir 100 {100
i
10
= o 11.0
- 11.0
LT 5.3 -Sharp Contact-
LIMESTONE (Austin Chalk), moderately to medium
T T hard, fresh, light to dark gray with 0.2' to 1'
— 15 T thick moderately argillaceous to shaly limestone
T C2 100 |100 interbeds 1' to 5' apart. Also shale layers 0.2'
T thick, and fossil partings.
L -fossil parting at 6.u'
1 -moderately argillaceous layer , medium gray,
T sharp contacts at 9.0'-9.8'
— 20 e 21 -moderately weathered layer , tan, sharp contacts
= -0 at 11.0'-12.1°
Ll 21.0
— - -moderately argillaceous layer , medium gray,
T sharp contacts at 12.1'-12.9!'
1 -moderately argillaceous layer. , medium gray,
=25 L1 Tic3 100 |100 sharp contact at 15.9' to gradational contact
T T at 16.3'
L1 -moderately argillaceous layer_ , medium gray,
- gradational contacts at 19.1'-19.8'
- -fossil partings at 25.0', 26.3', 26.9', and 30.1'
I -shaly limestone layer , dark gray, sharp
— 30 o 31.0 contacts at 25.0'-25.4'
it * -shaly limestone layer , dark gray, sharp
it 31.0 contacts at 27.6'-29.0'
iy -fossil partings at 31.9', 33.6', 34.5', and 38.6'
- -moderately argillaceous layer , medium gray,
- gradational contacts at 32.6'-33.2'
— 35 [T -shaly limestone layer -, dark gray, gradational
- Ch 100 j100 contacts at 35.3'-36.1'
- -shale layer , soft, dark gray, sharp contacts
- at 39.7'-39.9'
i
)
— 40T 41.0
IT
) S
1
DRILLING GEOLOGIST M. Granger ASSISTANT _ R. Grimetead CHECKED BY Shawn Wood




1 LOG OF BORING

BORING NQ:BIR 43 PG2 CF8 |
PROJECT: superconducting Supercollider N 231,237 ft. E
LOCATIGN:E 5 178,839 ft. ‘
CLIENT: The Earth Technology Corporation » 178, i
GROUND EL: 3.3 fr.
TASK NQ.: 15 623. !
DATE: 4_g/12-90 TYPE! gy Core CASED TQ: w/a CONTRACTOR:  swL (89-192) J
w SAMPLE LEGEND WATER INFORMATICN
w Q =z
= [ 2 — | | 28xwn |2 | S= SPLIT SPAON
“—| 8 |FY x z 1z | Ty G | T=2" THIN WALL
w w << a See p. 1 of 8
So g2 (w3 E SQ28| S22 | o6 JuEE
aw | > |E2Z a Fe|fxc| <qu= |2+ | U= 37 THIN WALL
T BTN = u & la | HZw o 1F TUBE
by o = C= NX RQCK CCRE
Tae {8AT. DESCRIPTION OF STRATUM
= LIMESTONE (Austin Chalk), moderately to medium
v 41.0 hard, fresh, light to dark gray with 0.4' to 1'
) thick moderately argillaceous to shaly limestone|
interbeds 1' to 4' apart. Also shale layers up
%o G.5' thick, fossil partings, low angle frac-
-45 | -?ﬁ%?9 limestone layer , dark gray, gradational
1 C5 99 | 99 contact at 42.9' to sharo contact at 44.1'
‘ -shaly limestone layer , dark gray, sharp
contacts at 46.9'-48.0'
-fossil partings at 43.5', 46.7', and 49.0'
[TSO. 1 . )
51.0 -shaly limestone layer , dark gray, gradational
; ‘ 51.0 contacts at 52.4'-53.8'
-shaly limestone layer , dark gray, sharp
contacts at 55.7'-56.7'
100 |100 ~fossil partings at 52.5', 59.1' and 59.4'
-tan water stained parting at 55.2'
-moderately argillaceous layer , medium gray,
gradational contact at 58.5' to sharp contact
at 59.0'
—60 61.0 -shaly limestone layer , dark gray, sharp
: contact at 62.1' to gradational contact
61.0 at 63.1'
: -fossil partings at 62.5', 62.6', 65.2', 66.8',
68.1' and 69.8'
-=shale l?yer » soft, dark gray, sharp contacts
‘ at 63.7'-64.1'
r~65 c7 94 | 92 -shaly limestone layer , dark gray, sharp
contacts at 66.8'-67.3"
-moderately argillaceous layer , medium gray,
sharp contacts at 68.2'-69.8"'
) S
haes 1]
70 L 71.0 -fossil partings at 71.2', 73.0', 73.4', 73.8'
L and 74.2"
- /1.0 ~-shale layer , soft, dark gray, sharp contacts
o o at 71.8'-72.1'
T - -30°, smooth, open, slickensided fracture
.75 HST q 100 00 at 72.0'
S = o L -shale layer , soft, dark gray, sharp contacts
) = o at 74.2'-74.6"
-fossil partings at 76.6', 77.8', 79.3' and
- - - 80.0°
o -shale layer , soft, dark gray, gradational
» s contacts at 79.0'-79.5'
— 80 I
 out 81.0

DRILLING GEOLOGIST M- Granger ASSISTANT

R. Grimstead CHECKED BY Shawn Wood




LOG OF BORING l
PROJECT: Superconducting Supercollider )

BORING NGO:BIR 43 PG 3 QF 8

. N 231,237 ft,
‘ LCCATION: g 2,178;839 ft.
CLIENT:  The Earth Technology Corporation

GROUND EL: 623.3 ft.
TASK NO.: 15

| DATE:3-5/12-90

.

P NX Core CASED TO: N/a CONTRACTOR: SwL (89-192)
SAMPLE LEGEND WATER INFGRMATICN

S= SPLIT SPOON

T= 2" THIN WALL
TUBE

U= 37 THIN WALL
TUBE

C= NX ROCK CORE

TOP |BOT. DESCRIPTIGON OF STRATUM

LIMESTONE (Austin Chalk), moderately to medium
81.0 hard, fresh, light to dark gray with 0.4' to 1!

. thick moderately argillaceous to shaly limestone
interbeds 1' to 4' apart. Also shale layers 0.2'
thick, fossil partings, bentonite layers.

See p. 1 of 8

FEET
SYMBOL
REC.
PERCENT

DEPTH RANGE |-
O
m

RQD.

DEPTH IN
SAMPLE TYPE
& NUMBER
PERCENT
STANDARD
PENETRATION
TEST PER
6 INCHES
HAND PEN.
TSF.

| C9 100 |100

-shaly 1limestone layer , dark gray, gradational
contacts at 80.8'-81.5' and 83.6'-84.4"
-fossil partings at 83.8, 83.9' and 88.0°
-moderately argillaceous layer , medium gray,
91.0 gradational contacts at 87.5'-88.0'
-shale layer , soft, dark gray, gradational
91.0 contacts at 90.1'-90.5'
-1/16" bentonite seam, soft, bluish-gray at 90.3'
: -shale layer , soft, dark gray, gradational
' ! contacts at 91.9'-92.1'
-~ 95 | -shaly limestone layer , dark oray, gradational
1C10 99 | 99 contact at 92.8' to sharp contact at 94.0°
| -shale layer , soft, dark gray, sharp contacts
at 96.4'-96.6'
-shaly ' limestone layer , dark gray, sharp
‘ contacts at 96.6'-97.6'
— 001 ‘ 101.0 -shaly limestone layer , dark gray, gradational
contacts at 98.6'-99.6'
101.d -shaly limestone layer , dark gray, sharp
contact at 100.7' to gradational contact
R I at 101.6'
1 1 -fossil partings at 101.0', 102.8', 103.9', 104.5"
10 | and 108.2'

Cl1 100 {100 -shaly limestone layer , dark gray, sharp
__ﬁ; contacts at 104.9'~105,3'

-shaly limestone layer , dark gray, sharp
‘ contacts at 108.4'-109.8'

} ‘ -shaly limestone layer , dark gray, sharp
— 110 | 111.0 contacts at 110.7'-111.9"

: - -shaly - limestone layer , dark gray, sharp

T T 111.9 contacts at 112.3'-113.0'
‘ -bentonitic shale layer , light gra sharp
- ‘ contacts at 114.7'-%1&.5' ght gray,
-shaly limestone layer , dark gray, gradational
- 115 contacts at 115.7'-117.1'
c12 99 99 -bentonite layex ,'soft, bluish-gray, sharp
| contacts at 117.1'-117.8!
-shaly limestone layer , dark gray, sharp
‘ contacts at 118.3'-119.8'
‘ 120 ! -fossil parting at 119.7!

121.D

. i W
DRILLING GEOLOGIST _ M. Granger ASSISTANT  R-Grimstead CHECKED By -hawn Wood




LOG OF BORING

—

PROJECT: superconducting Supercollider
CLIENT:
TASK NO.:

The Earth Technology Corporation
15

!
B3RING NQ:BIR 43 PG 4 OFs8

l . N 231,237 ft.
LOCATION: ¢, 178.839 ft.

GROUND EL:

623.3 ft.

}A,OATE=3-5/12-90

CASED 7Q0:

N/A

CONTRACTOR: SwL (89-192)

DEPTH IN
FEET

SAMPLE LEGEND

W¥ATER INFCRMATIGN

SYMBOL
SAMPLE TYPE
& NUMBER

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

S=
T=

U=
C=

SPLIT SPOON

2“ THIN WALL
TUBE

3Y THIN WALL
TUBE

NX ROCK CORE

See p. 1 of 8

TQP (BOT.

OESCRIPTICN OF STRATUM

121.9

C13 100 | 100

131.¢

131.9

Cls 100 100

141.4

141.4

C15 100 100

151.0

151.¢

Clé

100 100

T
—I555r
e
1
1

160

161.0

-1 pyrite nodules at 134.4’ and 135.1°

LIMESTONE (Austin Chalk), moderately to medium

hard, fresh, light to dark gray with 0.2' to 1'

thick moderately argillaceous to shaly limestone
interbeds 1' to 2' apart. Also shale layers 0.4'

thick, fossil partings.

-moderately argillaceous layer , medium gray,
sharp contacts at 121.7'-122.7'

-shaly 1limestone layer , dark gray, gradational
contacts at 123.1-124.1'

-shaly limestone layer , dark gray, sharp
contact at 125.0' to gradational contact
at 125.7'

-moderately argillaceous layer , medium gray, !
gradational contacts at 126.8'-131.2'

-fossil partings at 127.2' and 129.6'

-3" pyrite nodule at 129.5'

-shale layer , soft, dark gray, sharp contacts
at 132.5'-132.9'

-shaly limestone layer , dark gray, gradational
contacts at 133.2'-134.3'

-1" pyrite nodule at 137.8'

-shale layer , soft, dark gray, sharp contacts
at 140.8'-141.0°'

-fossil partings at 144.3' and 149.2'

-shaly limestone layer , dark gray, sharp
contacts at 144.3'-144.8'

-moderately argillaceous layer , medium gray,
gradational contacts at 147.0'-147.3'
“moderately argillaceous layer , medium gray,
gradational contacts at 148.0'-148.2'

-shaly limestone layer , dark gray, gradational
contact at 151.1' to sharp contact at 151.6'
-shaly limestone layer, dark gray, sharp °
contacts at 153.4'-153.7'

-shaly limestone layer. , dark gray, sharp
contacts at 154.3'-154.6"'

-shaly 1limestone layers, dark gray, gradational
contacts at 155.7'-155.9'

-shaly limestone layer , dark gray, sharp
contacts at 158.0'-158.3!

-shaly - limestone layer , dark gray, sharp
contact at 160.6' to gradational contact at 161.5

ORILLING GEOLGOGIST M. Granger

ASSISTANT

R. Crimstead CHECKED BY

Shawn Wood




LOG OF BCRING

!

TASK NO.: 15

PROJECT: superconducting Supercollider

CLIENT: Tne Earth Technology Corporation

83RING NO:BIR 43 PG 5

LOCATION: N 231,237 ft.
E 2,178,839 ft.

GROUND EL :6

[@]
n
w

23.3  ft.

DATE:3-5/1290 TYPE: X core CASED TQ: n/a CONTRACTOR: SwL (89192) !
w SAMPLE LEGEND WATER INFORMATICN |
w Q =
= & Z — | | 28w |2 | S= SPLIT SPaoN
- 2 =4 @ z | = T T= 2 THIN WALL
—-1{ O Q SolG ] <Sgxx g .
TW| @ | y= T aLidal g © u TUBE See p. 1 of 8
Fwl X (33 = e eS| Z-5Z (o] u= 3 THI
aw| > §z a T | GE| Shu= |2 = HIN WALL
b ) P a |a nZzHe | TUBE
by oy T C= NX RGCK CORE
ToP |BOT. DESCRIPTION QOF STRATUM

i;i; LIMESTONE (Austin Chalk), moderately to medium

- o hard, fresh, light to dark gray with 1' to 2!’

T T 161.4 thick shaly limestone interbeds 2' to 4' apart.
— Also shale layers 0.6' thick and pyrite nodules.
165 : -shale layer , soft, dark gray, sharp contacts

| C17 100 |100 at 163.9'-164.5
| | -shaly ' limestone layer , dark gray, gradational
contacts at 168.8'-169.2"

s -trace pyrite at 171.0'

) .
t:}7° —— 171.D

T I .

{ L -2 pyrite nodule at 171.0'

) S - £

» 171.9 ~-traces of slickensided fracture at 171.1',

T unable to determine size or orientation from

. recovered core.
—175 1 C18 73473 -shaly limestone layer , dark gray, gradational
- - | contacts at 175.0'-177.1"
) S
11
T
- - 179.0
L 180 BT 179.d 180.2 -Gradational Contact-
1 1
SHALY LIMESTONE (TIransition) medium hard,
fresn, extremely argillaceous, medium gray
! with abundant fragments of fish bones, teeth,
C19 69 | 68 .and other fossil debris.
185
182 .2 =Sharp Contact -
SHALE (Eagle Ford), soft, fresh, Iissile, dark
gray- with ocrasional harder limestone’ lavers
o 189.0 0.1' thick, medium angle fractures septarian
!._;90 189.4Q concretions and pyrite nodules.
-1'" pyrite nodules at 183.2'-183.4'
c20 67 | 65 -1" limestone layer  , with fossil parting
— at 185.5'
-60°, smooth, open, slickensided fracture at
—195 96,0 190.1"
- -limestone layer with multiple intersecting
196.0 1/8" to 1/2" calcite veins, sharp contacts
at 190.4'-191.0"
-septarian concretions at 193.3', 196.6', 198.5'
and 199.7'
200 C21 100 1100 -1" pyrite nodule at 197.6'
—

DRILLING GEQLOGIST Mike Granger

ASSISTANT R.

Grimstead CHECKXED BY Shawn Wood




LGG GF BORING

SCRING NO:BIR 43 PG 6 QF 8

PROJECT: Superconducting Supercollider
CLIENT: Tne Earth Technology Corporation

5 N 231,237 ft.
. LCCATICON: E 2,178,839 ft.

GROUND EL:
TASK NG. 115 623.3  fr.
DATE: 3-5/12-90 TYPE: NX Core CASED TQ: N/a CONTRACTCOR: SwL (89-192) |
w SAMPLE LEGEND WATER INFCRMATICN
ut e =
= e = - |~ | @8xw |2 | S=SPLIT sPaoN
- 38 |~3 x Zz 1z | TegY Q| T=2“ THIN WALL | See p. 1 of 8
ul w < o
| = ) = cHlgs! ZEER2Z jgn - a¥
aw| > |2 o Felfc| <sifu= |S+| U= 3" THIN WALL
w I u a |a HZle (= TUBE
by w = C= NX ROCK CORE
TCP |BOT. DESCRIPTICN OF STRATUM
——-% SHALE (Eagle Ford) soft, fresh, fissile, dark
— gray with occasional harder carbonate layers 0.6'
= thick, medium angle fractures, fossil partings,
— septarian concretions and pyrite nodules.
i ZOSE‘ -45° , ;mooth, open, slickensided fractures
[:, f—— at 200.3'
] 206.0 -45° ," closed tight, fractures.at 200.2',
; — ) 200.4', 200.6', 200.9' and 202.2'
— -limestone layer , with &'' to i" intersecting
calcite and pyrite veins, sharp contacts
—210 at 201.2-201.3'
| = c22 58 | 58 -septarian concretions at 201.8' and 204.0'
! —— -40° , closed, tight, fracture at 203.4'
| | -septarian concretions at 206.0', 207.1', and
M 207.5!
—_— -pyrite parting, 1'' nodule at 219.0'
215 ’
e | 216.p
— 216.0 !
— :
—
e -1" pyrite nodule at 220.8'
220
| C23 87 | 87 -i" pyrite seam at 721.1'
— -limestone layer , light gray, sharp contacts
== at 221.8' to gradational contact at 222.4'
—225
226.0
= |226.0
23 con 90 | 90 -septarian concretion at 230.5'
—235
236.0
236 9 -fossil partings at 238.1' and 239.3'
C25 99 99
240 -limestone layer , light gray, sharp contacts
B 241, at 240.1'-240.5"'
. i d Shawn W
DRILLING GEOLOGIST M. Granger ASSISTANT R. Grimstea CHECKED BY wn Wood




} LOG OF BORING

| (

— 3CRING NQ: BIR 43 PG ; OFg

PROJECT: . , |
Superconducting Supercollider LaCATION: N 231,237 ft. |
CLIENT: The Earth Technology Corporation E 2,178,839 ft.
GROUND EL: 623.3 ft.
TASK NGC.: 15
DATE: , o)y, q TYPE: NX Core CASED TO: nN/a CONTRACTOR:  swL (89-192)
w SAMPLE LEGEND WATER INFCRMATICN
w Q =
= e Z |~ | @8xw |2 | S= SPLIT SPOON
-l g |F% @ z . =, ﬁ:‘i“i‘ w .| T=2Y THIN WALL See p. 1 of 8
zH| 2 |w3| E O 28/98] 25,8 8| v
el £ |22 by Cx | Tzl =hn= (9F 3“ THIN WALL
w CIE- ul a |a | GpZHe = TUBE
s & = NX RGOCK CORE
TOP |BOT. DESCRIPTIGN QF STRATUM
— SHALE (Eagle Ford) soft, fresh, fissile dark gray
|—— 241 . with occasional harder carbonate layers 0.3!
— ¢ thick, medium angle fractures, fossil partings
s and pyrite nodules.
— . .
] : -cal layer , sharp contacts at 241.0-241.31
245—— caicareous laye sharp con
g‘ €26 13 13 -limestone layer ,’lig,ht gray with {" calcite
| veins, sharp contacts at 242.0'-242.3'
«L‘—E‘
’—250 L : 1
251.0 -3"" pyrite nodule at 251.9
. 251 -45° , smooth, open, slickensided fracture with -
{ - traces of pyrite at 253.3’
——
—255—— c27 91 | o1
—
— -limestone layer , light gray, sharp contacts at
= 258.0'-258.2' ’ ‘
e e | -fossil parting with traces of pyrite at 258.1'
+-260
261.90
— 261.4
 emm—
} -1'" pyrite nodule at 265.4'
—265 c28 100 1100 -fossil parting at 266.4'
[_270 271 -i" pyrite nodule at 271.1'
271.Q
275 c29 100 [100 _ )
-fossil partings at 272.1' and 277.5'
1280
281.90

DRILLING GEGOLQOGIST MG ASSISTANT R. Grimstead CHECKED B8Y  Shawn Wood




: LOG OF BORING

i
i SORING NO:BIR 43 PG 8 CFg

PROJECT :Superconducting Supercollider N 231,237 f.
LCCATICN: g, 178,839 ft.
CLIENT: The Earth Technology Corporation 2 1%
GROUND EL:
TASK NO.:15 623.3 ft. i
DATE: . .. TYPE: . . _ CASED TO: ./,  CONTRACTOR: g (89-192) }
ut SAMPLE LEGEND WATER INFORMATICN
L b= =
= L 2 = |= | 28zw |2 | S=SPLIT spaoN
—’_ a‘ ’-m x 5 . Ll.z.l N 42%‘.: E . T= 2 THIN WALL See p. 1 of 8
=2 8 |wS| = 18g|85) 22,3 |2y . Juee
aw | = [#2= o Ex x| shn= |8~ | U= 3“ THIN WALL
ul w s u a |a Rzl | =2 TUBE
I W T | C= NX ROCK CORE
TGP {BQT. DESCRIPTION GF STRATUM
—— SHALE (Eagle Ford), soft, fresh, fissile, dark
— 281.G gray with occasionél harc’ier cark,)onate 1a}"ers 3!
——— thick, fossil partings and traces of pyrite.
—— Y 97 | 97
‘[-285':1
L s |
L——-J:=:
‘ — 288.0
— 2884 t ite at 291.3'
[ 290 -trace pyrite at 2 .
=
= cn 46 | 46
|_295
| 298.D
298.4
3 32 300.0 100 | 100
300.4¢
305 C33 90 90 .
» -fossil partings at 307.0' and 311.5'
310.p i
—310 3104 -z" limestone seam, light gray at 310.6'
— 3|5 C3a 73 | 73 -calcareous layer-, gradational contacts at
314,4'-317.3"
-interbedded limestone layers, (1" to 2'') light
gray, gradational contacts at 315.8'-317.2'
320 320.0
Bottom of Exploration 320.0'
DRILLING CEQLOGIST M_ Granger ASSISTANT R. Grimstead CHECKED BY Shawn Wood




LITHOLOGIC LOG

BIR 44

wp.VOED/IR-4



LGG OF BOR
A0 - ING BORING NG:BIR 44 PG 1 (Fs
PROJECT: Superconducting Supercollider
CLIENT: LOCATION: N 231,l§0 ft.
* The Earth Technology Corporation E 2,178,604 ft.
TASK NO.: 1« GROUND EL: g17.9 f.
DATE:3/5-13/90  TYPE:  nx core CASED TG:  5.o' CONTRACTOR: SwL (89-192) |
u SAMPLE LEGEND WATER INFORMATION
w =
[ = o . =
2l alFg] & |2 |5 .| 25543 3o o1 SPOON | brilled with air to 32.0',
=l g - Wwslws| 3<%5 (o TUBE switched to water at 32.0',
wl| 2 (w3 i~ Swi{Rol ZEr= n v Unable to determine groundwat
aun ) > |#F= a Cx i Tx| <S-n= {2+ U= 37 THIN WALL groundwater
J 7 %d i o & ;%Em = TUBE parameters below 32.0
b3 & z C= NX ROCK CCRE
TQe {BQT. DESCRIPTIGON OF STRATUM
\\ 0 5 CLAY, soft, silty, dark brown to gray, traces
\\ 151100 .0 of organics.
st 2.0
T11C1 92 (88 LIMESTONE (Austin Chalk), soft to medium,
o 4.5 moderately weathered, moderately fractured,
—5 A 4.5 tan.
v a s foy) 68 166 -slightly argillaceous layers, soft, moderately
s 7.0 weathered, tan, sharp contact at 4.5' to
a0 7.0 7.8 gradational contact at 5.2°
LIMESIONE (Austin Chalk), moderately to medium
L hard, fresh, light gray to dark gray with 0.1’
— 10 X c3 92 |90 to 1' thick slightly, moderately, extremely
L argillaceous to shaly limestone interbeds 1' to
T T 0 4* apart. Also fossiliferous layers 1° thick,
; i 12.0 fossil partings.
i ! -slightly argillaceous layer, soft to medium hard,
T T radational conacts at 10.9'-11.7'
—15 iy %ossﬂ parting at 10.5'
Ll e 100 | 100 -fossil partings at 12.2', 15.6', and 18.7'
-slightly argillaceous layers, gray, gradational
- contacts at 14.1'-15.0', gradational contacts
b = at 16.8'-17.5' and gradational contacts at
- o 20.0'-20.3"
e 20 T
T
T 22.0 -fossil partings at 22.5' and 24.8°
1 22.0
) .
Irl
—25 in;
L 14 C5 97 197 -moderately argillaceous layers, soft, gray,
-l gradational contacts at 22.5'-22.8', grada-
= v tional contacts at 23.8'-23.9' and gradatlonal
- contacts at 30.0'-30.2'
Ay -slightly argillaceous layers, medium hard, light
— 30 L1 gray, gradational contacts at 22.8'-23.8',
- gradational contacts at 27.2'-27.8', grada-
32.0 tional contacts at 30.2'-~30.7', fossiliferous
LT 32.0 at 25.2'-26.1"
) VD G
S -moderately argillaceous layer, dark gray,
— 35 1+ gradational contacts at 34. 6'234.8"
r -very argillaceous layer, dark gray, soft, at
T 41.8'-42.0"
13 C6 100 { 98 -fossil parting at 36.1' and 38.0'
) 5 - ¢ -slightly argillaceous layer, gradational
- contacts at 37.8'-38.8'
}‘40 - -shaly limestone layer, dark gray, gradational
LT 420 contact at 38.8' to sharp contact at 39.3'
o
DRILLING GEQLQGIST Dale Brown ASSISTANT Gary White CHECKED BY Shawn Wood




LOG OF BORING

BORING NO:BIR 44 PG2 gF 8

TASK NO.: g

PROJECT 5 perconducting Supercollider

CLIENT: The Earth Technology Corporation

LOCATIGN: N 231,160 ft.
E 2,178,664 ft.

GROUND EL: 617.9 ft.

DATE3/5-13/90

NX Core

CASED TG:

5.0'

CONTRACTOR: SwL (89-192)

DEPTH IN
FEET
SYMBOL
SAMPLE TYPE
& NUMBER

DEPTH RANGE |3
L
m

QP

8QT.

PERCENT
REC.
PERCENT

RQD.

STANDARD
PENETRATION
TEST PER

SAMPLE LEGEND

WATER INFCRMATICN

6 INCHES
HAND PEN.
TSF.

S= SPLIT SPQON
T= 2" THIN WALL

U= 3 THIN WALL
C= NX ROCK CORE

TUBE See p. 1 of 8

TUBE

DESCRIPTION GOF STRATUM

|

c7

[4,]
o

42.0

2.0

99

99

l‘] T
o
a

| c8

|

Da

’-

|
[+)}
o
-]

s

r-
alslla

}

52.0

62.0

100

1000

1
o
o

co

70

62.0

72.0

100

100

— 75

C10

H

1
@
o
HHHMH M
4 o H

- H M

72.0

82.0

100

100

~bentonitic shale layer,

LIMESTONE (Austin Chalk), moderately to medium
hard, fresh, light gray to dark gray with 0.5' to
1' thick slightly, moderately, extremely argill-
aceous to shaly limestone interbeds 0.3' to 5'
apart. Also fossil partings, bentonite layer,
medium, angle fractures.

-moderately argillaceous layers, soft, dark gray,
gradational contact at 42.0' to sharp contact
at 42.5', sharp contacts at 46.7'-48.2'

-very argillaceous layer, soft, dark gray,
gradational contact at 50.0' to sharp contact
at 51.0'

-fossil partings at 45.5' and 50.8!

-slightly argillaceous layer, gradational
contacts at 52.8'-53.3"

-moderately argillaceous layer, dark gray,
gradational contacts at 56.5'-57.53'

-shaly limestone layers, gray, soft, fissile,
gradational contacts at 58.2'-58.5', and

dark gray, gradational contacts at 61.2'-61.8'
-fossil partings at 58.6', 59.5', 61.2', and
61.8"

-slightly argillaceous layer, light gray to
gray, gradational contacts at 63.0'-64.1'

dark gray, gradational
contacts at 66.2'-66.5'

-moderately argillaceous layer, dark gray,
gradational contacts at 68.7'-69.2'

-shaly limestone, dark gray, fissile, at 69.8'
-40°, smooth, tight, slickensided fracture at
66.4"'

-fogsil partings at 63.9', 64.8', 67.6', 67.8"
and 68.9'

-fossil partings at 72.8', 75.1', 75.4', 76.2°',
78.4' and 79.7'

-slightly argillaceous layers, gray, gradational
contacts at 73.0'-73.4', gradational contacts
at 73.7'-75.0' and gradational contacts at
80.0'-81.5"

-moderately argillaceous layers, gray to dark
gray, gradational contacts at 77.8'-78.7',
gradational contacts at 79.4'-80.0' and
gradational contact at 81.5' to sharp contact
at 81.8!

~-shaly limestone layers, soft, gray to dark
gray, gradational contacts at 73.4'-73.7',
75.0'-76.0' and 78.7'-79.4!

DRILLING GEQLOGIST Dale Brown

ASSISTANT

Gary White

CHECKED BY Shawn Wood




; LCOG OF BORING

BAORING NO:BIR 44 PG > QF8

PROJECT:

CLIENT: )
The Earth Technology Corporation
TASK NGQ.t ;¢

Superconducting Supercollider

N 231,160 ft.
E 2,178,664 ft.

GROUND EL:g17.9 ft.

LCCATION:

DATE: 3/5-13-90 TYPE: NX Core CASED TQ:

5.0

SAMPLE LEGEND

WATER INFCRMATICN

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

SPLIT SPQON

2" THIN WALL
TUBE

3Y THIN WALL
TUBE

NX ROCK CORE

See p. 1 of 8

TOP (BQT.

DESCRIPTION OF STRATUM

87.0

 C11 100 | 100

92.0

92.0

| Cl2 100 | 100

— 100

102.0

102.0

i C13 93 | 93

LIMESTONE (Austin Chalk), moderately to medium
hard, fresh, light gray to dark gray with 0.2' to
2' thick moderately to extremely argillaceous to
shaly limestone interbeds 0.2' to 3' apart. Also
fossil partings, bentonite layer.

-moderately argillaceous layers, dark gray,
sharp contact at 82.1' to gradational contact:
at 82.3', gradational contacts at 82.5'-84.2',
86.3'-87.9', and gradational contact at 90.9'
to sharp contact at 92.0' ]

-shaly limestone layer, dark gray, fissile,
gradational contacts at 82.3'-82.5', gradational
contacts at 84.2'-84.5', gradational contacts
at 87. 9'-88.1' and gradational contacts at
90.7'-90.9"

-bentontic shale layer, dark gray,
ational contacts at 86.1'-86.3"'

~fossil parting at 89.9'

-moderately argillaceous layer, dark gray,
gradational contacts at 93.1'-93.9'

-very argillaceous layers, dark gray, gradational
contacts at 95.0'-95.8', 97.1'-98.0', and
99.0'-100.3"'

soft, grad-

-fossil partings at 108.1 and 110.9'

-moderately argillaceous layers, dark gray,

. gradational contacts at 102.5'-103.7', gray,
gradational contacts at 104.7'-105.3', dark
gray, gradational contacts at 105.3'-105.9',
gradational contacts at 107.6'-108.4', and
gradational contacts at 110.2'-111.1 '

~-shaly limestone layers, gray, fissile, soft,

112.0

— 115 ~

1120

Cl4

112,

122.0

98

98

gradational contacts at
gradational contacts at
gradational contact at
at 111.4'

-moderately argillaceous
gradational contacts at
gradational contacts at

tional contacts at 117.8'-118.3', gradational
contacts at 119.0'-119.7', and gradational
contact at 121.0' to sharp contact at 121.7'
-very argillaceous layer , dark gray, gradational
contacts at 117.4'-117.8'

-fossil partings at 113.2', 114.5', and 121.2'

105.9'-106.2',
109.2'-109.4', and
111.1' to sharp contact

layers, dark gray,
112.6'-113.9"',
115.8'-116.6', grada-

DRILLING GEGLOGIST _ pale Brown ASSISTANT

Gary White

CHECKED BY

Shawn Wood




LOG GF BORING ‘ BCORING NQG:BIR 44 PG &4 (F8 :

. PROJECT:
CLIENT:

Superconducting Supercollider LGCATION: N 231,160 ft.
E 2,178,664 ft.

hn c ti
The Earth Technology Corporation GROUND EL:617.9 ft.

| TASK NO.: o

b e

LIMESTONE Austin Chalk), moderately to medium
hard, fresh, light to dark gray with 0.2' to 1'
thick slightly, moderately, extremely argillaceou
122.0 to shaly limestone interbeds 0.1' to 4' apart.

Also fossil partings, medium angle fractures and
traces of pyrite.

- [s] . 1 3 )
-é?lalsy"mo 1més%]6%%t 1a§léjf<’:,kesnosé€ ’e %effﬁ%' ugrreaya ,t 127.0
‘ gradational contact at 126.7' to sharp
contact at 127.0'

€15 100 1100 -pyrite nodule at 127.1'
-moderately argillaceous layer, soft, medium

gray, gradational contacts at 128.0'-129.5'
| -moderately argillaceous layer, soft, medium
132.0 gray, gradational contacts at 129.6'-130.0'
132.0 -moderately argillaceous layer, medium gray,
: ‘ gradational contacts at 133.6'-134.3'
i ‘ -shaly limestone layer, soft, dark gray,
—i35 7 gradational contact at 134.8' to sharp contact
. ‘ at 135.0'

I -pyrite nodule at 134.9'

IC16 100 |100 -shaly limestone layer, soft, dark gray,
! | sharp contacts at 138.6'-139.1'

 DATE:y/5.13/90 TYPE:  xX Core CASED T0: 5. ot CONTRACTCR: SwL (89-192) |
‘ T
; | w SAMPLE LEGEND | WATER INFCRMATIGN
w =i = r
=z S .
= & Z aScw S= SPLIT SPQON
= | g |Fdl & |E.|5. EEEY |3 .| T=2" THIN WALL
[Ed| @ |w3 = 38 88 %éhg &ﬁ TUBE See p. 1 of 8
| > | =2 S_- ﬁm Ec: <Gm-—- %p— U= 37 THIN WALL
g | @13, L @ ja | HZw o F TUBE
l | by o = C= NX ROCK CORE
S TOP |BOT. . DESCRIPTION GF STRATUM
i
t

— 140 -slightly argillaceous layer, light gray,
‘ ‘ gradational contacts at 141.2'-141.5°

— ‘ 142 .0 -shaly limestone layers, dark gray, sharp

L_____ : 1642.0 contact at 1l44.1' to gradational contact at

' 144 .4', sharp contacts at 144.8'-145.0'

145 , ~pyrite nodule at 144.2'

— ‘ 1 -moderately argillaceous layers, medium gray,
gradational contacts at 147.2'-148.5',
gradational contacts at 150.2'-151.4°

-moderately argillaceous layer, dark gray

! .C17 100 (100 sharp contact at 149.1' to gradational contact

| at 149.4°

152 .0

-fossil parting at 152.9'
, 152.q
! | -very argillaceous layers, soft, dark gray,

sharp contact 152.7' to gradational contact
—155 ‘ at 152.9', gradational contacts at 155.4'-155.9'
C18 100 |100 and gradational contacts at 158.5'-159.1'
-pyrite nodule at 155.2 and 155.4"

1
o
o

|

-4

H

162.9

H]

-4
-4

CRILLING GEQLQAGIST Dale Brown ASSISTANT Gary White CHECKED BY Shawn Wood




LOG OF BORING

0J : :
PROJECT Superconducting Supercollider

CLIENT! e Earth Technology Corporation

TASK NG.:

15

B3RING NO:BIR 44 PG 5 (F8

N 231,160 ft.
E 2,178,664 ft,

GROUND EL:617.9 ft.

LOCATION:

DATE:, CASED TO:

[5=13/9 NX Core

5.0'

CONTRACTOR: SwL (89-192)

DEPTH IN

SAMPLE LEGEND

WATER INFORMATICN

FEET
SYMBOL
REC.
PERCENT
RaD.

DEPTH RANGE |
B
m

TSF.

SAMPLE TYPE
& NUMBER
PERCENT
STANDARD

PENETRATION
TEST PER
6 INCHES

HAND PEN.

S=
T=

u
c

1

SPLIT SPQON

2 THIN WALL
TUBE

3 THIN WALL
TUBE

NX ROCK CORE

See p. 1 of 8

TOP (BAT.

DESCRIPTICN OF STRATUM

62.0

I c19 100 100

172.4

172.0

176.1

LIMESTONE (Ausz:n Chalk), moderately to medium
hard, fresh, light gray to dark gray with 0.3' to
1' thick slightly, moderately argillaceous inter-

8ed$1' to 5' apart. _Also fossiliferous layers
, traces of pyrite.
-f055111 erous limestone gradat10na1 cenracts

at 162.7'-163.0'

-moderately argillaceous layers, dark gray,
gradational contacts 163.4'-163.7', gradational
contacts at 165.3'-165.6', gradational contacts
at 170.6'-171.3', and gradational contact at
172.0' to sharp contact at 173.0'

-slightly argillaceous layers, gray to dark gray,
gradational contacts at 165.0'-165.3', grada-
tional contacts at 171.3'-172.0'

-pyrite nodule at 163.5'

-moderately argillaceous layers, fossiliferous,
dark gray, gradational contacts at 175.4'-176.1"'

-Gradational Contact-

c20 75 |75

— 180

182 .4

182.0

85

Cc21 100 {100

—190

192.

192.0

—195

c22 99 |99

200

202.G

|

177.

SHALY LIMESTONE (Transition), medium hard,
fresh, extremely argillaceous, medium gray with
abundant fragments of fish bones, and other
fossil debris.

3 -Sharp Contact-

SHALE (kagle Ford), sott, Iresn, tissile, dark
gray with occasional low, medium angle fractures,
fossil partings, septarian concretions, traces of

pXB', smooth, tight, slickensided fracture at
179.2'

-45°, smooth, tight, slickensided fracture at
189.9!

-25°, smooth, tight, slickensided fracture at
182.6'

-limestone layers (3'"), dark tan, medium hard at 189.3'
(14"), tan to gray, medium hard at 188.6'-188.7"

-very fossiliferous, dark gray at 187.2'-187.4!'
-10°, smooth, tight, slickensided fracture at
185.7!

-limestone layer (3"), gray, medium hard at 184.9'
-fossil partings at 184.9' and 187.3!

-pyrite nodules at 192.6' and 197.2'

-50°, smooth, slickensided fracture at 195.7'

-40°, smooth, tight, slickensided fracture at
196.1"

-limestone layer (3/4''), gray, medium hard at 195.2'

-20°, healed, pyrite filled. fracture at 198.5'

-septarian concretions, gray at 199.0', 196.4'
200.1, 200.3', and 200.7'

-30°, smooth, tight, slickensided fracture at
200.9'

-limestone layer (3/4''), gray at 201.6'

DRILLING GEQLOGIST _pale Brown ASSISTANT

Alan Dover

Gary White CHECKED BY Shawn Wood




: LOG OF BCRING

[ - v‘\ .“ H 6 ::8
PROJECT: ) ] : 3CRING NC:BIR 44 PG f
Superconducting Supercollider LoCATICN: N 231,160 €t
CLIENT: ‘ SRR OE 2,178 666 fr.
e Earth Technology Corporation GRCUND EL: §17
. S .9 f.
| TASK NQ.: . t
% DATE }3/s.13/00 TYPE: Core CASED TQ: 5,0t CCNTRACTQR: SwL (89-192)
w W SAMPLE LEGEND WATER INFCRMATICN
= =
=z S < - - oBacwn |2 S= SPLIT SPQGCN
-1 8 iFa « Z 1z | Tewd G | T=2“ THIN WALL
ZH| 2 (w3 = og|dg| 28,8 |Tu TUBE See p. 1 of 8
e p.
52| 2 |g=2| b |32 |58 ZEEZ 2P| u= 3l TaN wau i
a =% a8 o a- w3 o £ TUBE
n a C= NX ROCK CCRE
TQP {BQT. DESCRIPTION OF STRATUM
SHALE (Eagle Ford), soft, fresh, fissile, dark
= with occasional harder carbonate layers 1' thick,
e low to medium angle fractures, fossil partings
| — p02.0 i and septarian concretions, traces of pyrite.
| E——— .
;_,gz -40°, smootn, tight, fracture at 202.0'
i . -25°, smooth, tight, slickensided fracture
i — at 202.9'
—r—— ° ; '
i —— -45°, healed, tight, fracture at 203.7
——— c23 100} 100 -30°, smooth, tight, slickensided fracture
:‘—‘::« at 204.3!
o -55°, smooth, tight, slickensided fracture
L—ZIO = at 207.2'
| = -65°, smooth, tight, slickensided fracture
O at 207.6!
IL ‘ AV 212.0 -50°, smooth, tight, slickensided fracture
—— at 208.0' .
| -severely fractured, healed, at 208.2'-208.6"
i -30°, smooth, tight, slickensided fracture
[S— at 210.1'
— -septarian concretions, gray, at 203.6' and
_ 207.0"
— -pyrite nodule at 208.2'
b C24 100 100 -pyrite nodules at 214.3', 216.1', 218.0' and
220: 217.6"
I = -limestone layer, medium hard, gray, sharp contacts
—_— 222 at 217.1'-217.4!'
— 7T 0 - -fossiliferous, calcareous, shale layer, dark
— : gray sharp contacts at 217.4'-217.7'
— _ -fossil parting at 221.5'
L — -fossil parting, pyrite at 223.3'
225,‘—:‘::' -calcareous shale, fossiliferous, gradational
—— contacts at 224.9'-225.7'
——— -fossil partings at 225.5' and 227.0'
= C23 100} 100 -60°, smooth, tight, slickensided fracture at
T | 229.8!'
| ——— -60°, healed, planar, fracture at 230.2'
23% -55°, smooth, tight, slickensided fracture at
230.9'
o
‘ 733 32.0 -pyrite seam at 231.4'
::____‘ : -septarian concretions at 234.3',234.7', 238.1'
| S and 238.4'
2185 -calcareous shale, fossiliferous, sharp contacts
- at 234.8'-235.9' and gradational contacts at
236.7'-237.1"
cz6 100 | 100 -pyrite nodule at 239.1°
-45°, smooth, tight, slickensided fracture
] at 238.2'
P — 240.0
240::‘
—r—t
[—

ORILLING GEOLGGIST  Dale Brown ASSISTANT Alan Dover CHECKED 3Y  Shawn Wood




LCG OF BORING

BCRING NG:BIR 44 PG 7 QF8

PROJECT: Superconducting Supercollider
. LCCATION: N 231,160 ft.
CLIENT! Tne Earth Technology Corporation E 2,178,664 ft.
TASK NO.: 15 GROUND EL:617.9 ft.
DATE:3/5-13/90 TYPE: NX Core CASED TQ: 5.0' CONTRACTOR: SwL {89-192)
w SAMPLE LEGEND WATER INFORMATIGON
73} =z
z Sxt % |o |- | 28xw |z | S=SPLIT SPOON
-1 8 |Fa @ Z 8 5:3_’% W T= 2 THIN WALL
Zul 2 (w3 = oflog| 22,8 L IUBE See p. 1 of 8
aw| > |22 a. Elc: 50: <Em-—- %:—- U= 3“ THIN WALL
EENECE A S N TUBE
n . x C= NX ROCK CORE
TGP |BOT. DESCRIPTIGON OF STRATUM
— b 40.0 SHALE (Eagle Ford), soft, fresh, fissile, dark
= gray with occasional harder carbonate layers 0.5'
= thick, medium angle fractures, fossil partings
— and traces of pyrite and calcite.
T -fossil parting at 240.2'
245 == ca7 100 [100 -pyrite seam (g") at 243.2'
L_=‘ -pyrite nodule at 246.3', 249.7', and 249.9'
j——|
s
—
! 50§=': 250.0 250. -limestone layers, gray, calcite filled,
———] b some pyrite, sharp contacts at 251.1'-251.4'
!_g; -pyrite nodules at 251.4', 251.6', 251.7' and
{ — 256.7!
— -limestone layer, gray, fractured, calcite
filled, some pyrite, sharp contacts at
255 c2e 86 86 255.0'2255.5" ’
—— -60°, smooth, tight, slickensided fracture
at 255.6'
-pyrite layer (3/4") at 255.5'
— -55°, healed, calcite filled, fracture at 254.8'
-40°, smooth, tight, slickensided fracture
|_260 60.0 at 265.6'
260.9 -60°, smooth, planar, transverse slickensided
fracture at 255.8'
‘ -fossil parting at 256.8'
L_265 C29 98 98
270.0
270 270.0
b—-275 €30 90 | 90 -fossil partings at 275.0' and 276.0'
| 280 280.0
—

DRILLING GEOLGGIST _Dale Brown ASSISTANT _ ayan nover  CHECKED BY Shawn Wood




LOG GOF BORING

|
, BORING NQO:BIR 44 PG 8 (OF38

PROJECT:

Superconducting Supercollider

CLIENT:

TASK NO.: ;o

The Earth Technology Corporation

LOCATION: N 231,160 ft.
E 2,178,664 ft.

GROUND EL: 617.9 ft.

[‘:JATE%/ -13/90Q NX Core CASED TO: 5.0! CONTRACTQR: SwL (89-192)
W SAMPLE LEGEND WATER INFORMATICN
w =
= o Z -~ | | @8xw |2 | S=SPLIT sPaoN
~—1 2 P§ o« z Z . ﬁ:&% o, T= 2 THIN WALL
E&Js g "_‘j: = 3’:8 gé’ 255,._% Q'{}', _ IUBE See p. 1 of 8
el | > =4 o | GE| <ju= [~ | U= 3" THIN WALL
w n % u o | EzW < TUBE
o =% a wigre | F
v o = NX ROCK CORE
o TQP (BQT. DESCRIPTIGQN GF STRATUM
280.0 SHALE (Eagle Ford), soft, fresh, fissile, dark
gray with occasional harder carbonate layers 2'
thick, fossiliferous layer, fossil partings and
L__E‘ septarian concretions,
L—285 -septarian concretion at 286.7'
C31 89 89
-290 290.90
| 290.4 -fossil partings at 290.1', 291.4', 251.9'.
{ 293.3', 295.0', 295.5', 299.5' and 300.0'
| -fossiliferous shale, very soft, very fissile,
* sharp transition at 293.0' to gradational
' transition at 296.9'
2395
C32 100 100
L3 Q0,
300.9
-fossil partings at 302.1', 302.6', 303.3',
304.8', 305.1', 305.2', 305.4', 305.8', 306.4!
and 306.9'
305 ;calcareous shale transition sharp contact at
s €33 99 99 307.4' to gradational contact at 309.4'
-limestone layers, soft, broken, argillaceous
gradational contact at 309.4' to sharp
310.0 contact at 310.0'
310 3104
C3iu 0 0
315 3
Bottom of Exploration at 315.0 feet
-3 20
]
DRILLING GECLOGIST Dpale Brown ASSISTANT _ gary white CHECKED BY Shawn Wood
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LOG OF BORING

BORING NO:BIR 45PG 1 GoF 8

PROJECT: The Superconducting Supercollider
CLIENT: The Earth Technology Corporation
TASK NO.: 15

LOCATION: N 231,515 ft.
E 2,178,508 ft.

GROUND EL:g.¢ 5 g,

20 LI T

DATE: 4/3-9/90 TYPE: NX Core CASED TQ: s CONTRACTOR: SwL (89-192)
w SAMPLE LEGEND . WATER INFCORMATIQON
w e =
= Sl I o8xwn | | S= SPLIT sPaoN
Sl g (Fel = |2 | .| SEww |5 .| T=2" THIN wALL
=18 2 - Ggliig| 2203 },“_u: = “Iuse Began drilling with air to 61.0'
gyl g o= = 2w gc ZEr-= a®| U= 3“ THIN WALL switched to water, no seepage.
au ) > §2 a '3.*_’“: E": ;‘_gl‘ﬁ"‘ <z{"‘ TUBE Unable to determine parameters
L] NS0 t dwat .
o ;‘, Q E’J_ et = NX ROCK CORE at groundwater table
ToP {BQT. DESCRIPTION OF STRATUM
N\ CLAY, soft, fine organics, dark brownish gray
g
> with occasional severely weathered limestone
> 2.0 fragments
11l : 1.0
IJII
- 5 Ko LIMESTONE (Austin Chalk), soft to medium, moist
= c1 93 | 93 severely weathered, tan with weathered moder-
- = o ately argillaceous layers 1' thick.
11
JlLi -moderately argillaceous tan layers, sharp
= = contacts at 6.7'-8.0'
— 10 LT
T T 11.0
I‘IIT
LI I 11.0
T 13.8
o LIMESTONE (Austin Chalk), moderately to medium
—15 7 C2 96 | 90 hard, fresh,.light gray to dark gray with 1' to
--———1:#:#:: 2' thick slightly, moderately argillaceous
L1 limestone interbeds 2' to 4' apart. Also

fossil partings.

-fossil partings at l4.4', 14.5', 1l4.6', 15.3',

1] b1.0 16.0', 16.6', and 17.0'
— 1.0
11
rIIII
T T -fossil partings at 23.9' and 27.2'
11
—25 o m., 100! 100 -slightly argillaceous layer, gradational
o contacts at 26.0'-27.3
4 R SN o
i -moderately argillaceous layer, gradational
— 30 T 31.0 contact at 29.3' to sharp contact at 30.3'
- .
3T.0 .
lllf -slightly argillaceous layers, gradational
T contact at 33.0' to sharp contact at 34.2';
iy gradational contacts at 38.5'-40.0'
5 T -fossil partings at 33.2' and 35.7'
— 35 s 100 | 100
lrlll
—
11
) S
) G §
11
— 40 IIIT 41.0
i
» G
==

DRILLING GECLGGIST D. Brown ASSISTANT

G. White CHECKED BY Shawn Wood




0G OF BORING |
L BORING NQ:BIR 45PG 2 OF 8
PROJECT: The Superconducting Supercollider:
LOCATION: N 231,515 ft.
CLIENT: The Earth Technology Corporation E 2,178,508 ft.
GROUND EL:
TASK NO.: 15 616.3 ft.
DATE: 4/3.9/90 TYPE: w\x core CASED TQ: g CONTRACTOR: SwL (89-192)
w SAMPLE LEGEND WATER INFORMATION
s Q =
= S 2 - |~ |28zw |z | S=SPLIT SPaoN
138 |83 o z =z, Ty 1L | T= 2" THIN WALL See p. 1 of 8
Ful g jw= T 5Ceidel 8.6 |%w TUBE
- w w3 - cH|FS| ZERZ | g0 -
au | > Z a TEigE| <qwn= |8+ | U= 3" THIN WALL
W | e 1S i a |a |BRw |Z TUBE
by u = C= NX ROCK CORE
TGP |BAT. DESCRIPTIGON OF STRATUM
ok
‘e ams 51.0 LIMESTONE (Austin Chalk), moderately to medium
] 3 : hard, fresh, light gray to dark gray with 1' to
‘ 3' thick slightly, moderately, extremely
[ argillaceous limestone interbeds 1' to 18' apart
Also fossil partings.
~45
| C5 100 | 100 -fossil partings at 41.6', 45.5' and 50.2'
.\__mri‘
- -slightly argillaceous layers, gradational
LT contacts at 41.5'-42.7'; gradational contacts
— 50 I at 48.5'-49.,5'
TLI 1.0
4 51.0
=55
IC6 100 | 100
Tr '
ad s19) -
T - £1.0
51.0
) 4
) G §
1 ) {
e
65 er
~ -moderately argillaceous layers, dark gray,
‘ L7 100 | 100 gradational contacts at 67.2'-68.1'; sharp
‘ contacts at 70.1'-71.0', and gradational
contact at 65.8' to sharp contact at 66.1'
—~ 70 LI 71.0 -fossil partings at 61.4', 61.8', 63.3', 64.8',
o = ' 70.1' and 70.5'
- ‘ 71.0
} ‘ -moderately argillaceous layers, dark gray,
' } sharp contact at 71.0' to gradational contact
‘ at 72.3'; gradational contacts at 74.0'-76.0';
=75 ¢ and gradational contacts at 79.0'-80.8'
8 100 |100
] -very argillaceous layers, dark gray, fissile,
gradational contacts at 76.8'-77.1'; grada-
L tional contacts at 78.6'-79.0'
o o -fossil partings at 72.3' and 78.2'
~ 80 i
I 1.0
) L L
1
——
rro
DRILLING GEQLQOGIST D. Brown ASSISTANT G. White CHECKED BY Shawn Wood




; LOG OF BORING

|

BORING NQ:BIR 45PG 3 gF 8
ROJECT: i ider
P The Superconducting Supercolli LGCATION: N 231,515 ft.
CLIENT:  The Earth Technology Corporation E 2,178,508 ft.
GROUND EL:
TASK NO.: 15 616.3 ft.
DATE: 4/3.9/90 . . TYPE: NX Core CASED TQ: g CONTRACTCR: SwL (89-192)
w SAMPLE LEGEND WATER INFGORMATION
w 9 =
= L Z - |+~ | 28zwn |z S= SPLIT SPOON
“— 2 {+3 = z 12 | Ee=®W G | T=2“ THIN WALL See p. 1 of 8
w w < a
Ful g w= o Heldaag. o u TUBE
Q| > = a WwE | mE| <Qu= |G+
TR T A TUBE
a o T | €= NX ROCK CORE
3 __ _|ToPBOT.; 1. DESCRIPTICN OF STRATUM
LIMESTONE (Austin Chalk), moderately to medium
81.0 hard, fresh, light gray to dark gray with 0.5' to
2' thick slightly moderately argillaceous
limestone interbeds 2' to 4' apart. Also fossil
; partings, bentonite layer, and medium angle
— 85 ‘ fractures.
1C9 100 | 100 -fossil partings at 82.9', 83.7', 87.5', 88.6',
1 and 89.0'
-moderately argillaceous layers, dark gray,
gradational contacts at 83.5'-84.6'; gradational
contacts at 86.1'-86.6'; and gradational contactf
— Q0 at 88.0'-88.7'
91.0 -slightly argillaceous layer, gradational contact
91.0 at 90.1' to sharp contact at 91.0'
-moderately argillaceous layers, dark gray,
: _ gradational contacts at 92.2'-93.6'; gradational
S contacts at 95.8'-97.0'; and gradational con-
.95 tact at 98.8' to sharp contact at 99.6'
C10 100 {100
-fossil parting at 96.2'
=
‘ 101.0 -fossil partings at 101.9', 102.0', and 108.4'
; 101.¢ -bentonitic shale layer, soft, gray, sharp
contact at 104.5' to gradational contact at
105.0!
-bentonite layer, soft, bluish-gray, gradational
- 10 5{- 155 contact at 105.0' to sharp contact at 105.8!
1 C11 100 | 100
b -45°, smooth, tight, planar, healed slickensided
- fracture at 106.2'
= -50°, smooth, tight, planar, slickensided frac-
T ture at 107.3'
~110 -
- 1119
- 111.j -fossil partings at 115.1' and 115.5'
Ll
)&
T
L
) S
— 115 P
4 C12 100 100
) S o
b
e
) §
1 1
1
) S
— 120 T
121.0]
) 1
ol
) G o
DRILLING GEOLOGIST D. Brown ASSISTANT _ B. Morgan CHECKED BY  Shawn Wood




LOG OF BORING

BORING NG:BIR 45PG 4 gF 38

PROJECT: The Superconducting Supercollider
LOCATIGON: N 231,515 ft.
CLIENT:  The Earth Technology Corporation E 2,178,508 ft.
GROUND EL:
TASK NO.: 15 616.3 ft.
DATE: 4/3-9/90 TYPE: NX Core CASED TQ: g CONTRACTCR: SwL (89-192)
w SAMPLE LEGEND WATER INFGRMATIGON
w =4 =
= S - - |~ | ©8xw |2 | S= SPLIT SPAON
| 8 |3 x z |z .| Z=%Y |a .| T=2Y THIN WALL See p. 1 of 8
Ed| 2 |u3| E |cu|28| 2E-2 b JuBE
alw| > 7= = CriEx| <D= [9~| U= 3" THIN WALL
RN J H2w 1 Z TUBE
o <d a Q. . N = — <
@a & x C= NX RQGCK CORE
TOP |BAT.  DESCRIPTION GF STRATUM
) G 1 e == RS ——— = =
1710 LIMESTONE (Austin Chalk), moderately to medium
) hard, fresh, light gray to dark gray with 0.1'
to 1' thick moderately, extremely argillaceous
limestone interbeds 2' to 6' apart. Also
‘ pyrite nodules.
| C13 100 100 -pyrite nodules at 122.9', 123.7', and 124.4'
131.4 -very argillaceous layers, dark gray, sharp
310 . contacts at 132.3'-132.8', sharp contacts at
- : 138.4'-138.5"
i
— 135
| C14 100 P.OO
— 140 141.4 -moderately argillaceous layers, dark gray,
51,0 * sharp contacts at 142.9'-143.1',sharp contacts
: at 146.6'-146.8', and gradational contacts at
_— 149.3'-150.0'
. ) S 4
=145 plydrd
T C15 100 00
| - -
{ |
150 ; 151.0l ~very argillaceous layer, dark gray, sharp
- 31 : contacts at 152.6'-153.1'
L |
Lol
N Gl 1
ISS{T -moderately argillaceous layer, dark gray,
L Clé 67 167 gradational contacts at 156.7'-157.0'
rLII
— 1605
T o1,
-
) S ¢
DRILLING GEQLQOGIST D. Brown ASSISTANT B. Morgan CHECKED BY Shawn Wood




i LGG QF BORING

PROJECT:
CLIENT:
TASK NO.: ;e

The Superconducting Supercollider

The Earth Technology Corporation

BCRING NG:BIR 45PG 5
LOCATION: N
GROUND EL:

CF 8

231,515 ft.
E 2,178,508 ft.

616.3 ft.

—‘
<
]
m

DATE: 4/3.9/90 CASED TQ:

i
0

5 CONTRACTOR:

SwL (89-192)

SAMPLE LEGEND

WATER INFCRMATION

FEET
SYMBOL
REC.
RQD.

S= SPL1T SPQON

T= 2" THIN waALL
TUBE

U= 3" THIN WALL

See p. 1 of 8

DEPTH 1IN
SAMPLE TYPE

& NUMBER

DEPTH RANGE

TGP

8ar.

PERCENT

PERCENT

STANDARD
PENETRATION
TEST PER
6 INCHES

HAND PEN.
TSF.

_C= NX ROCK CORE

TUBE

DESCRIPTION QF STRATUM

161.0

Cc17

171

99

99

171.0

| Cc18

=180

26

96

181.0

C19

}-lgogéééé

0.0

100

100

190.0

c20

00.0

92

92

171.0

LIMESTONE (Austin Chalk), moderately to medium
hard, fresh, light gray to dark gray with 1' to
2' thick slightly, moderately argillaceous
limestone interbeds.

-slightly argillaceous layers, gradational
contacts at 163.6'-165.3'; gradational contacts
at 167.0'-169.5'

-moderately argillaceous layers, dark gray,
gradational contacts at 165.3'-167.0' and
169.5'-170.9"

-Sharp Contact-

171.6

SHALEY LIMESTONE (Transition) medium, fresh,
extremely argillaceous, medium gray with
abundant fragments of fish bones, sharks teeth,
and other fossil debris.

-Sharp Contact-

|

SHALE (Eagle Ford) soft, fresh, fissile, dark
gray with occasional layers of limestone,
calcareous shale and septarian concretions.

-limestone layer, medium, fresh, gray, sharp
contacts at 181.4'-181.6'

-calcareous shale, soft, dark tan at 183.8',
184.7', 186.9' and sharp contacts at 189.8'-
190.0'

-limestone layers, medium, fresh, gray,

sharp contacts at 190.2'-190.3'; 193.3', and
sharp contacts at 195.3'-195.4"
-calcareous shale layer, soft, dark tan, at
191.8', 192.4' and 194.9'
-septarian concretions at 194.3', 195.1', 196.9'
and 197.2!'

DRILLING GEGLOGIST

D._Brown

ASSISTANT G. White

CHECKED BY Shawn Wood




LOG CF BORING

8 |

- 3CRING NGQ:BIR 45PG 6 CF |
i PROJECT: The Superconducting Supercollider
LOCATICN: N 231,515 fe.
CLIENT: The Earth Technology Corporation E 2,178,508 ft.
TASK NO.: 15 GROUND EL: 616.3 ft.
DATE: 4/3.9/90 TYPE: NX Core CASED TQ: s!' CONTRACTOR: SwL (89-192) !
w SAMPLE LEGEND WATER INFCRMATICN
w ] = _
= L < — — alaxwn - S= SPLIT SPQON
T~ 3 |Fa « Zz oz | Y G | T=2“ THIN WALL | See p. 1 of 8
Ul @ |w3| = 2g|¢8|2E-Z |2k JusE
Bl & 122 = TxiTe| Iqu= 22| U= 3" THIN WALL
@l n 1Sy i @ |d | hEN,IF TUBE
@ & - C= NX RACK CORE
ToP |BOT. DESCRIPTION GF STRATUM
200.4 SHALE (Eagle Ford), soft, fresh, fissile, dark
gray with occasional fossil partings, septarian
] concretions, pyrite nodules, limestone and
— | calcareous shale layers 0.1' to &' thick.
| S— :
; — l -pyrite nodule (1'") at 203.3'
205—— 21 100 | 100 i -pyrite layer (i"), at 207.7'
L_=‘ !
210.4
—l 210 L1V
| ———— -limestone layer, medium, fresh, gray, sharp
= contacts at 213.0'-213.1'
! e -pyrite layer, fine grained, sharp contacts at
{ — 213.1'-213.5"
—215—= ¢22 100 {100
m——] t
S
|_220/—— 220.0
220. -limestone layer, medium, fresh, gray, sharp
—— contacts at 221.4'-221.5"
-calcareous shale layer, soft, brownish gray,
gradational contacts at 222.0'-222.4'
- 1)
225 Cc23 100 | 100
————
230.0
IL'23 230.
-pyrite layer, fine grained, gradational contacts
at 233.5'-233.9'
-septarian concretions at 233.9', 234.8, and
238.8'
—235 c24 89 189
240.4
4
F-Z 0]
]
D. Brown Shawn Wood

ORILLING CEQLQGIST

ASSISTANT _ . White CHECKED BY




LOG OF BORING

i
. BORING NO:BIR 45PG 7 CF

8

PROJECT: The Superconducting Supercollider
: LOCATION: N 231,515 ft.
CLIENT: The Earth Technology Corporation E 2,178,508 ft.
TASK NO.: 15 GROUND EL: 614,53 ft.
DATE: 4/3-9/90 TYPE: NX Core CASED TQ: 5' CONTRACTOR: SWL (89-192)
w SAMPLE LEGEND WATER INFORMATION
w Q =
= Lo Z - | | 28xw |z | S=SPLIT SPOON
“~{ 3 |8 x z 1z | TeEY i | T=2Y THIN WALL See p. 1 of 8
TW| @Q |w= - Soldal ag S |Tu TUBE
—,a X 3 - w S| ZE = n R
au| > | o Cx|Ex| Squn~= |@r| U= 3" THIN WALL
W | S ui @ ja | REw |2 TUBE
v w - C= NX ROCK CORE
TGP {BCT. DESCRIPTION QOF STRATUM
~250.d
SHALE (Eagle Ford), soft, fresh, fissile, dark
gray.
b ———
i 245§§ C25 100 {100
=
=
—
250.9
["250 750.0
1
|
‘ —
—255 C26 40 | 40
| 260 260.(
A
| 265 c27 19 |19
270.4
—270 70
—275 c28 hoo |100
280 280.0f
| e—
D. Brown

DRILLING GEQLOGIST

ASSISTANT . white

CHECKED By  Shawn Wood




LOG OF BORING

BORING NO:BIR 45PG g OF 8

PROJECT: The Superconducting Supercollider
LOCATION: N 231,515 ft.
CLIENT: The Earth Technology Corporation E 2,178,508 ft.
GROUND EL:
TASK NO.: 15 616.3 ft.
DATE: 4/3.9/90 TYPE: W% core CASED TQ: s CONTRACTOR: SwL (89-192)
o SAMPLE LEGEND WATER INFORMATION
w e =
= S| ¥ |_ |- | o8xw |2 | S=SPLIT SPaON
el 8 Fal T lE.lF .| SeRE @) T=27 THIN WALL | seep. 10f 8
Tu g w= o o] o | dael ag. O w. TUBE
PFuw wa = cU | FgO| ZE=Z | qn g
au | > = a L lmE| <gu= |2+ U= 37 THIN WALL
N e A R - A TUBE
by o - C= NX ROCK CORE
TGP |BAT. DESCRIPTION OF STRATUM
280.4
SHALE (Eagle Ford), soft, fresh, fissile,
calcareous, dark gray with occasional fossil
partings, with very fossiliferous layers 4'
L thick and shaly limestone layers 0.3' to 0.6'
| 285 27 100 | 100 thick.
290.3
"‘293____ 290.
!
L_295 C30 100 | 100
|3 300. ) )
800.0 -fossil parting at 304.0'
-very fossiliferous calcareous shale layers,
soft to medium, gray to dark gray, gradational
contact at 305.5' to sharp contact at 309.2'
-shaly limestone layers, medium gray at 308.0'-
- 305 308.3' and 308.6'-309.2'
C31 92 92
310.(
310 , P00 s o
c3 312.
Bottom of Exploration at 312.0 feet.
—~ 315
320
DRILLING GEOLOGIST __ p. Brown ASSISTANT __ . White CHECKED BY___ Shawn Wood




APPENDIX B
WIRE-LINE LOGS



Hole No. BIR 41

illin
Depth 266.0 feet
Bit Diameter 4.75 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 23, 1989

Electrical | g | Neut Sonic |
Logs
September 23, 1989 September 23, 1989
222.5 feet 220.5 feet 216.1 feet
sufface 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.VBED/AR-4



BIR 41 Wire-line logs run September 23, 1989. Surface elevation 618.7 feet.
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BIR 41 Wire-line logs run September 23, 1989 (Continued). Surface elevation 618.7 feet.

ELECTRICAL LOG CONTINUED GAMMA AND NEUTRON LOGS CONTINUED

SONIC LOG CONTINUED
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Hole No. BIR 42

Drilling P I
Depth 282.5 feet
Bit Diameter 3.125 inches

Logqging 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:

Log Measured From: Ground Level

Electrical Log
September 23,
1989

279.5 feet
surface
drilling fluid
45 minutes
ALP-4979
ALM-4979
40 feet/min.
0.5 foot

BEE-LINE SERVICES, INC.

P. O. Box 2096
Corsicana, TX 75151

wp.V98DNR-4

Gamma Log

September 23,
1989

279.5 feet
surface
drilling fiuid
45 minutes
XAP-4383
XAM-4383
20 feet/min.
0.5 foot

WIRE-LINE LOGGING PARAMETERS

Sonic Log
September 23,
1989

275.5 feet
surface
drilling fluid
45 minutes
CLP-4877A
CLM-4877A
20 teet/min.

0.5 foot

Deviation |

September 23,
1989

281.3 feet
surface
drilling fluid
45 minutes
9055A/135
COMPU-LOG
60 feet/min.

0.1 foot



BIR 42 Wire-line logs run September 23, 1989. Surface elevation 620 feet.
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BIR 42 Wire-line logs run September 23, 1989 (Continued). Surface elevation 620 feet.

ELECTRICAL LOG CONTINUED
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DEVIATION SURVEY RESULTS

BORING BIR 42

wp.VB6D/1R-4



PLAN VIEW
COMPU-LOG DEVIATION

CLIENT: TEXRS SSC SITE ‘? SCALE: 1088 FI/IN
LOCATION: 87-888 TASK #15 L4 TRUE DEPTH: 202.97 FI
HOLE ID: BIR 42 ! AZIMUTH: 268.5
DATE OF LOG: 89,23/89 DISTAMCE: 182.8 FT
PROBE: 9@55A 135 _ + =25 FT INCR

MAG DECL: 7.8 < = BOITOM OF HOLE




=3

100

M

PROFILE VIEW

Compu-Log-Deviation
BIR 42
GANCNAT) X DEV £ DEV DISTANCE
F1 19 {-200 F1 a0 Fi 200
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R OV

£ DEV
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¥ X X X X X X

CLIENT

FIELD OFFICE
DATA FROM
MAG. DECL.

CABLE

OO LN+ O

[wNeoleololeoloeolooleoliecloliolololeNololeloleoNolololeoojojeolcleolololeololeloloRaeNeNoNo Nl No o Rololo ol o

DEPTH TR
0

COMPU-LOG - VERTICAL
TEXAS 3533C 3SITE
CORSICANA

UE DEPTH NORTH DEV.
-0.00 0.00

1.00 0.00

2.00 0.00

2.91 0.04.

3.82 0.24

4.34 0.71

5.05 0.98

5.76 0.30

6.47 0.56

7.18 1.17

7.89 1.82

8.60 1.97

9.31 2.56

10.02 3.15
10.73 3.79
11.44 4.44
12.16 4.61
12.87 4.32
13.59 3.80
14.32 3.65
15.05 3.41
15.77 3.61
16.50 4.11
17.23 4.47
17.96 4.64
18.68 4.73
19.41 4.80
20.13 4.83
20.86 4.86
21.58 4.89
22.31 4.90
23.03 4.90
23.75 4.91
24.48 4.91
25.20 4.91
25.93 4.90
26 .66 4.88
27.38 4.87
28.11 4.85
28.84 4.83
29.57 4.82
30.30 4.81
31.03 4.79
31.75 4.81
32.48 4.81
33.21 4.80
33.93 4.80
34.66 4.78
35.39 4.76
36.12 4.75
36.85 4.72
37.57 4.70

HCLE ID.

X XK ¥ K x X X

DATE OF LOG

P

ROBE

DEPTH UNITS

EAST
0.

DEV.

L N e el = o ST S S S S ST ST N
QQOWON~NO O PRWNNFOOWOWOWNI~-1TOOMN A B R R PR PRPLWONNIHELFFOFHPRPPF,ROOODO
OCNOHOONHONHIOLHOWLWNORLDFHODNPYWIFOOWWAINNDOOWNDFPLOOIOUNWLELONONONYTODONOOO

DISTANCE

42

08/23/89
9055A

AZIMUTH
0.
0.
0.

280.

285.

297.

306.

284.

309.

343.

342.

335.

334.

338.

345.

350.

347.

339.

339.

330.

322.

318.

318.

316.

313.

310.

307.

304.

302.

300.

298.

296.

295.

293.

292.

291.

290.

289.

288.

287.

286.

286.

285.

285.

284.

284.

283.

283.

282.

282.

281.

281.

)

LOG 9

B NEF OO OUINOOOUBR RO OCWLWOONENORAWLURNWLWWOOVFLONOOUOOCVLINDNULMWLWEAEWOOOO

135

SAN
0.

WWOWWEAEINEPRDOINOOHMFWONONNONDNO VI L NN ~INNUORROCNO IO A JTOWLOOOM

SANGB

282.
295.
343.
173.
154.
36.
31.
349.
12.
328.
3Q.
18.

248.
221.
126.
263.
258.
315.
318.
293.
281.
278.
275.
276.
271.
270.
270.
271.
270.
270.
269.
268 .
267.
267.
267.
268.
270.
268.
267.
268.
269.
271.
269.
268.
268.
269.
268.
268.

FONO ORI LOORPFPFERAOPHFFPODODOUVDVOOWAHAFRWNFONONOONYERAOOOONDNOOO



Ll
FIELD OFFICE
DATA FROM
MAG. DECL.
CABLE DEPTH TRUE
52.0 38.
53.0 39.
54.0 39.
55.0 40
56.0 41 .
57.0 41
58.0 42 .
59.0 43.
60.0 44 .
61.0 44 .
62.0 45.
63.0 46.
64.0 47.
65.0 47 .
66.0 48.
67.0 43 .
68.0 49 .
69.0 50.
70.0 51
71.0 52.
72.0 52.
73.0 53.
74.0 54.
75.0 54.
76.0 55
77.0 56.
78.0 57.
79.0 57.
80.0 58.
81.0 58.
82.0 59
83.0 60.
84.0 61
85.0 82.
86.0 62.
87.0 63.
88.0 64.
89.0 65
80.0 65
91.0 66
92.0 67
93.0 67
894.0 68
95.0 69
896.0 70
97.0 70
88.0 71
99.0 72
100.0 72
101.0 73
102.0 74
103.0 75

7.000

DEPTH NORTH

30
03
78

.49

<9
<1

.94

66
39
11
84
586
28
01
73
46
18
91
63

.35

08
80
52
24
96

.68

41
12
84
55
27

.98

70

.42

15
87
58
31

.03
.75
.47
.19
.91
.63
.35
.07
.78
.50
.22
.94
.66
.39
.10

SC

YERTICAL

SITE

WWWWWLWWWWWWWWWWWWWWWLWLLWWE PR BB DD DD BB bR R DD PR D BN

DEV.

.89
.87
.85
.62
.61
.59
.57
.55
.53
.52
.48
.47
.43
.40
.37
.35
.32
.29
.26
.23
.21
.19
.16
.14
.12
.08
.04
.02
.98
.96
.94
.90
.84
.79
.76
.73
.67
.64
.60
.55
.51
.48
.45
.42
.37
.34
.32
.29
.24
.18
.15
.12

DEVIATIO

HO

L ID.

XK X ¥ KX X X x

DATE OF LOG
PROBE
DEPTH UNITS

EAST

-24.
-24.
-25.
-26.
-26.
-27.
-28.
-28.

-29

-31

-33

-37

-41
-42

-46

DEV.
11
80
48
17
85
54
23
92

.61
-30.
-30.
.87
-32.
.08
-33.
-34.
-35.
-35.
-36.

30
39

36

74
43
12
81
50

.19
-37.
-38.
-39.
-39.
-40.
.34
.03
-42.
-43.
-44 .
-44 .
-45.

88
57
26
95
65

73
43
13
82 ,
52

.21
-46.
-47.
-48.
-48.
-49.
-50.
-51.
-51.
-562.
-53.
-63.
-54.
-55.
-565.
-56.
-57.
-57.
-58.
-59.

80
59
29
98
67
36
05

LOG ¢

BIR 42

09/23/889

9055A '

DISTANCE AZIMUTH

24.6 281.0
25.2 280.7
25.9 280.3
26.6 280.0
27.2 279.7
27.9 279.5
28.6 279.2
29.3 278.9
30.0 278.7
30.8 278.5
31.3 278.2
32.0 278.0
32.7 277.8
33.3 27T7.6
34.0 277 .4
34.7 277 .2
35.4 27T7.0
36.1 276.8
36.7 276 .7
37.4 276.5
38.1 276.3
38.8 276.2
38.5 276.1
40.2 275.9
40.9 275.8
41.5 275.6
42 .2 275.5
42.9 275 .4
43.6 275.2
44 .3 275.1
45.0 275.0
45.7 274.9
46 .4 274.7
47 .1 274.6
47.7 274.5
48 .4 274 .4
49.1 274.3
49.8 274.2
50.5 274.1
51.2 274.0
51.9 273.9
52.86 273.8
53.2 273.7
53.89 273.6
54.6 273.5
56.3 273.5
56.0 273 .4
56.7 273.3
57.4 273.2
58.1 273.1
58.8 273.1
59.4 273.0

135

3 ~NIDHODOWOONOONNNFORNDBHENOBRONIOOWDORDOOD VULV N-AOD O W

SANGB

268.
268.
268.
270.
268.
269.
269.
268.
268.
268.
267.
267.
267.
267.
267.
268.
267.
267.
267.
268.
268.
266.
268.
268.
269.
266 .
269.
266 .
266.
268.
267.
268.
266 .
287.
267.
267.
265.
267 .
267.
267.
266.
267.
267 .
267.
267.
271.
266.
268 .
265.
265.
266 .
266 .
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XK X X X X X X

COMPTU-L0G - VERTICAL DEVIATION x x %« x x x «x

CLIENT

FIELD OFFICE

DATA FROM

MAG. DECL.

CABLE DEPTH TRUE

104.0 75.
105.0 76.
106.0 TT.
107.0 77.
108.0 78.
109.0 75 .
110.0 80.
111.0 80.
112.0 81
113.0 82.
114.0 82.
115.0 83.
116.0 84 .
117.0 85.
118.0 85.
119.0 86
120.0 87.
121.0 88.
122.0 88.
123.0 89.
124.0 90.
125.0 80.
126.0 91
127.0 92.
128.0 93.
129.0 93.
130.0 94.
131.0 95.
132.0 35
133.0 96 .
134.0 g7.
135.0 98.
136.0 898.
137.0 99.
138.0 100.
139.0 101
140.0 101.
141.0 102.
142.0 103.
143.0 103.
144.0 104.
145.0 105.
146.0 106.
147.0 106.
148.0 107.
149.0 108.
150.0 108.
151.0 109.
152.0 110.
1563.0 111.
154.0 111
155.0 - 112.

TEXAS 58C SITE HOLE ID. . BIR 42
CORSICANA DATE OF LOG : 08,/23/89
PROBE : 80554 ) 135
7.000 DEPTH UNITS : FEET LOG 9

DEPTH NORTH DEV. EAST DEV. DISTANCE AZIMUTH SANG
82 3.09 -60.086 60.1 272.9 43.9
54 3.05 -80.75 60.8 272.9 44 .1
286 3.02 -61.45 61.5 272.8 44 .1
98 2.98 . -62.15 62.2 272.17 45 .4
68 2.98 -62.86 62.9 272.7 44 .7
490 2.95 -63.55 63.6 272.7 44 4
12 2.91 -64.25 64.3 272.6 43.5
84 2.87 -64.94 65.0 272.5 43.8
.56 2.84 -65.63 65.7 272.5 45 .0
28 2.82 -66.32 66 .4 272.4 42.8
99 2.79 -67.02 67.1 272 .4 43.8
71 2.75 -67.71 67.8 272.3 44 .0
44 2.72 -68.41 68.5 272.3 43 .4
16 2.67 -69.10 69.1 272.2 44 .2
88 2.64 -69.79 69.8 272.2 43.9
.60 2.60 -70.48 70.5 272.1 44.2
32 2.56 -71.18 71.2 272.1 43.8
04 2.52 -71.87 71.9 272.0 44 .6
75 2.49 -72.56 72.86 272.0 43.7
48 2.45 -73.26 73.3 271.9 44.3
20 2.42 -73.95 74.0 271.9 43.1
92 2.38 -74.64 74.7 271.8 44 .1
.64 2.34 -75.33 75.4 271.8 43.6
36 2.31 -76.02 76.1 271.7 43 .8
09 2.27 -76.71 76.7 271.7 43.8
80 2.23 -77.41 77.4 271.7 44 .3
52 2.19 -78.10 78.1 271.86 43.7
24 2.17 -78.80 78.8 271.86 43.6
.96 2.12 -79.49 79.5 271.5 44 .1
68 2.08 -80.18 80.2 271.5 43.9
41 2.03 -80.86 . 80.9 271.4 43 .4
13 1.98 -81.55 81.6 271 .4 44 .0
85 1.85 -82.25 82.3 271.4 43.8
57 1.90 -82.94 83.0 271.3 43.6
29 1.83 -83.63 83.6 271.3 44.0
.01 1.78 -84.32 84.3 271.2 43.9
73 1.74 -85.01 85.0 271.2 44 .0
45 1.71 -85.71 85.7 271.1 44 .1
17 1.68 -86.40 86.4 271.1 43.7
89 1.64 -87.09 87.1 271.1 43.9
61 1.61 -87.78 87.8 271.1 43.8
34 1.56 -88.47 88.5 271.0 43.7
06 1.51 -89.16 89.2 271.0 44 .5
78 1.46 -89.85 89.9 270.9 44 .1
50 1.41 -90.54 90.6 270.9 43.7
22 1.37 -91.23 91.2 270.9 43.5
94 1.31 -91.92 81.9 270.8 44 .0
66 1.28 -92.62 82.6 270.8 43.8
38 1.24 -93.31 83.3 270.8 44 .0
10 1.19 -94.01 94.0 270.7 44.0
.82 1.14 -94.70 94.7 270.7 43 .4
52 1.17 -95.40 85.4 270.7 44.0

SANGB
266.3

267.
267.
267.
263.
266 .
265.
266.
270.
264.
267.
266.
267.
266.
267.
267.
266.
268.
266.
265.
267.
266.
266.
267.
265.
267.
265.
266 .
267.
265.
265.
267.
267.
265.
264.
267.
267 .
267.
267.
267.
266.
265.
265.
265.
264.
264.
264.
265.
266.
266.
265.
274.
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£ X kK kK ¥ & X

CLIENT

FIELD OFFICE

DATA FROM

MAG. DECL.

CABLE DEPTH TRUE

156.0 113.
157.0 113.
158.0 114.
159.0 115.
160.0 1i6.
161.0 116.
162.0 117.
163.0 118.
164.0 118.
165.0 119.
166.0 120.
167.0 121.
168.0 121.
169.0 122.
170.0 123.
171.0 124.
172.0 124.
173.0 125.
174.0 126.
175.0 126.
176.0 127.
177.0 128.
178.0 129.
179.0 129.
180.0 130.
181.0 131.
182.0 131
183.0 132.
184.0 133.
185.0 134.
186.0 134.
187.0 135.
188.0 136.
189.0 136.
180.0 137.
191.0 138.
192.0 1389.
193.0 139.
194.0 140.
195.0 141.
186.0 141
187.0 142.
198.0 143.
199.0 144.
200.0 144.
201.0 145.
202.0 146.
203.0 146.
204.0 147.
2056.0 148.
206.0 149.
207.0 149.

DEPTH NORTH

24
95
67
38
10
33
54
26
938
70
41
13
85
57
28
00
72
43
15
87
59
30
02
73
45
16

.88

59
31
02
74
45
17
89
61
33
04
76
48
19

.91

63
34
06
77
43
20
91
62
33
04
76

OO0 COODOOODOOOOOOOOODOOOOO O b

DEV.

.17
.15
.12
.10 -
.07
.01
.97
.94
.88
.85
.80
LT7
.74
.68
.64
.58
.56
.53
.50
.45
.42
.39
.36
.33
.28
.24
.22
.20
.16
.12
.08
.04
.00
.04
.08
.12
.17
.21
.26
.30
.34
. 40
.45
.49
.54
.58
.63
.87
.70
.75
.80
.83

HOLZ ID. BIR 42
DATE OF LOG J9/23/89
PROBE 30554 ,
DEPTH UNITS FEET
EAST DEV. DISTANCE AZIMUTH
-96.10 86.1 270.7
-96.80 96.8 270.7
-97.50 37.5 270.7
-98.20 98.2 270.6
-398.89 898.9 270.6
-99.58 99.6 270.6
-100.28 100.3 270.6
-100.97 101.0 270.5
-101.66 101.7 270.5
-102.35 102.4 270.5
-103.06 103.1 270.4
-103.75 103.8 270.4
-104.45 104.4 270.4
-105.14 105.1 270 .4
-105.84 105.8 270.3
-106.53 106.5 270.3
-107.23 107.2 270.3
-107.82 107.9 270.3
-108.62 108.6 270.3
-108.31 109.3 270.2
-110.01 110.0 270.2
-110.71 110.7 270.2
-111.41 111.4 270.2
-112.10 112.1 270.2
-112.80 112.8 270.1
-113.50 113.5 270.1
-114.19 114.2 270.1
-114.90 114.9 270.1
-115.58 115.6 270.1
-116.29 116.3 270.1
-116.99 - 117.0 270.0
-117.68 117.7 270.0
-118.38 118.4 270.0
-119.07 119.1 270.0
-119.77 119.8 270.0
-120.46 120.5 269.9
-121.16 121.2 269.9
-121.86 121.9 269.9
-122.585 122.5 269.9
-123.25 123.2 269.9
-123.94 123.9 269.8
-124.63 124.6 269.8
-125.33 125.3 269.8
-126.03 126.0 269.8
-126.73 126.7 269.8
-127 .43 127.4 269.7
-128.13 128.1 269.7
-128.83 128.8 269.7
-129.54 129.5 269.7
-130.24 130.2 269.7
-130.93 130.9 269.6
-131.63 131.6 269.6

X X X X K X ¥

LOG 9

CONNOOORNNTONNNNNHFWHFBARBNOOAITONDNNOLWOWLWOIRROTWWLWLNWOWLWEROBLTWWDWOWOWHN

SANGB
268.2
267.
268 .
2687.
267.
265.
266 .
267T.
266 .
262.
268.
268.
267.
265.
266.
265.
268.
267.
267.
264.
264.
267.
268.
266 .
266.
268.
268.
268.
266 .
264.
264.
267.
266 .
265.
267 .
266 .
266 .
266.
265.
267 .
266.
267.
266.
265.
263.
267 .
266.
266.
267.
264.
265.
267.
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XK K X X X X X

CLIENT

COMPU~-LOG -

FIELD OFFICE

DATA FROM
MAG. DECL.

CABLE

208.
2089.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
228.
2289.
230.
231.
232.
233.
234.
235.
236.
237.
238.
239.
240.
241.
242.
243.
244.
245.
246.
247.
248.
249.
250.
251.
252.
253.
254.
2585,
256.
257.
258.
259.

DEPTH TRUE

OO0 0O O0OOO0OOOOLDLOOOOLDOOLOOOLOOOOCOOODOODOLULOOOOOLOULLOOLOCOCOOOOOO

150.
151.
181.
152.

1583

124.
154.

1858

PREVRO N

156
156

157.
158.
159.
158.
160.
161.
161.

162

163.
164.
164.
165.
166.
166.
167.

168

169.
169.
170.

171
171

172.
173.
174.
174.
175.
176.
177.
177.
178.
179.
179.
180.
181.
182.
182.
183.
184.
184.
185.
186.
187.

TEXAS 33C

CORSICANA
7.000
DEPTH NORTH
47 -0
18 -0
83 -0
60 -0
.31 -0
02 -1
74 -1
45 -1
17 -1
.88 -1
60 -1
31 -1
03 -1
74 -1
45 -1
16 -1
838 -1
.59 -1
31 -1
02 -1
74 -1
46 -1
17 -1
89 -1
60 -1
.31 -1
02 -1
76 -1
49 -2
.22 -2
.95 -2
68 -2
41 -2
14 -2
86 -2
59 -2
32 -2
05 -2
77 -2
47 -2
18 -2
89 -2
61 -3
32 -3
03 -3
75 -3
47 -3
19 -3
S0 -3
62 -3
34 -3
04 -3

DEV.

.86
.91
.90
.92 .
.96
.02
.06
.08
.14
.20
.25
.30
.34
.38
.42
.46
.49
.51
.57
.60
.66
.70
17
.83
.87
.92
.95
.99
.03
.13
.21
.28
.36
.43
.51
.58
.65
.69
.79
.87
.94
.97
.01
.07
.13
.19
.24
.34
.40
.43
.51
.49

DEVIATION ¥ x x x «x x «x
HOLE ID. BIR 42
DATE OF LOCG 08/23/83
PROBE 90554 '
DEPTH OUNITS FEET

EAST DEV. DISTANCE AZIMUTH

-132.34 132.3 269.86

-133.03 133.0 269.6

-133.74 133.7 269.8

-134.44 134.4 269.6

-135.14 135.1 269.6

-135.84 135.8 269.6

-136.54 136.5 269.6

-137.24 137.2 269.5

-137.94 137.9 269.5

-138.63 138.6 269.5

-138.33 139.3 269.5

-140.02 140.0 269.5

-140.72 140.7 269.5

-141.42 141 .4 269.4

-142.12 142.1 269 .4

-142.82 142.8 269 .4

-143.52 143.5 269.4

-144.22 144.2 269 .4

-144.91 144.9 269 .4

-145.61 145.6 269 .4

-146.30 146.3 269.4

-147 .00 147.0 269.3

-147 .69 147 .7 269.3

-148.39 148 .4 269.3

-149.08 149.1 269.3

-148.79 149.8 269.3

-150.49 150.5 269.3

-151.13 151.1 269.2

-151.81 151.8 269.2

-152.49 1562.5 269.2

-153.16 153.2 269.2

-153.85 153.9 269.1

-154.53 154.5 269.1

-1556.21 155.2 269.1

-155.89 155.9 269.1

-156.57 156.86 269.1

-157.25 157.3 269.0

-157.94 158.0 269.0

-158.62 158.6 269.0

-159.32 169.3 269.0

-160.02 160.0 268.9

-160.72 160.8 268.9

-161.41 161.4 268.9

-162.11 162.1 268.9

-162.80 162.8 268.9

-163.50 163.5 268.9

-164.19 164.2 268.9

-164.87 164.9 268.8

-165.58 165.6 268.8

-166.27 166.3 268.8

-166.96 167.0 268.8

-167 .66 167.7 268 .8

LOG 9

135

SANG
44 .9

44
45.
45 .
44 .
44 .
44 .
44.
44 .
44 .
44 .
45 .
44 .
44 .
44 .
45.
44 .
44 .
45 .
43.
44 .
44 .
44 .
45.
44 .
44 .
52.
43.
43.
43.
43.
43.
43.
43.
43.
43.
43.
41.
45.
45.
45.
44 .
42,
44.
44 .
44.
43.
42.
45.
43.
44.
43.

WOOHDNOOHENNNNBRWOROWPRBWNFR AN OHRLODOWBNWONOOQOWFRF N BNOEREOWOO O B O

SANGB
27G6.0

262.
268 .
267.
265.
2686.
267.
266 .
266.
264.
267.
269.
263.
264.
264.
269.
272.
268.
258.
269.
266 .
266.
266 .
269.
265 .
266.
281.
271.
259.
261.
263.
263.
263.
264 .
262.
264.
269.
265.
257.
264.
259.
270.
267.
263.
265.
268.
265.
262.
268.
264 .
267.
283.
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X X X X X X X

CLIENT

FIELD OFFICE

DATA FROM

MAG. DECL.

CABLE DEPTH TRUE

260.0 187.
261.0 188.
262.0 189.
263.0 189.
264.0 190.
265.0 191
266.0 182.
267.0 192.
268.0 193.
269.0 194.
270.0 134.
271.0 195.
272.0 196.
273.0 197.
274.0 187.
275.0 198.
276.0 188.
277.0 200.
278.0 200.
279.0 201
280.0 202.
281.Q 202.
281.3 203.

COMPO-LOG - VERTIZAL

TEXAS 33C SITE
CORSICANA
7.000

DEPTH NORTH DEV.
76 -3.586
49 -3.68
21 -3.76
94 -3.82 .
87 -3.88
.40 -3.87
11 -4.06
81 -4.11
52 -4.13
24 -4.15
a7 -4.22
69 -4.27
42 -4.31
15 -4.39
87 -4 .45
59 -4 .49
31 -4 .54
04 -4.59
77 -4.64
.50 -4.68
24 ~-4.74
97 -4.79
07 -4.79

DEVIATION

HCLE

™
LU

X X X X X X X

DATE OF LOG
PROBE
DEPTH UNITS

EAST

-168.
-169.
-169.
.38
.08
.74
-172.

-170
-171
-171

-173

-174

-176

-178

-181

DEV.
34
01
70

42

.13
-173.
.52
-175.
-175.
.58
-177.
-177.

83

21
90

26
85

.64
-179.
-180.
-180.
.37
-182.
-182.
-182.

33
01
69

04
71
71

LOG 9

3Lk 42
08,/23/89
90554 .
FEET
DISTANCE AZIMUTH
168 .4 268.8
168.1 268.8
169.7 268.7
170.4 268.7
171.1 268.7
171.8 268.7
172.5 268.7
173.2 268.6
173.9 268 .6
174.6 268.6
175.3 268.6
175.9 268 .6
176.6 268 .6
177.3 268.6
178.0 268.6
178.7 268.6
173 .4 268.6
180.1 268.5
180.8 268.5
181.4 268.5
182.1 268 .5
182.8 268.5
182.8 268.5

135

SANG

43.
43.
43.
43.
43.
42.
39.
44 .
43.
43.
43.
43 .
43 .
43.
44.
43.
43.
43.
43.
43.
43.
42.
0.

OCBRNBRHLELDEROWWOSTBNONSGO

SANGB

263.
260.
263.
264.
262.
268.
264.
266.
273.
269.
263.
266.
266.
264.
269.
266 .
267 .
264 .
269.
267.
269.
264.
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Hole No. BIR 43

Drilling P
Depth 320.0 feet
Bit Diameter 4.25 inches

WIRE-LINE LOGGING PARAMETERS

Log Measured From: Ground Level

Logging Parameters Electrical Log
Date March 16, 1890
Bottom Log Interval 318.0 feet
Top Log Interval surface
Type of Fluid in Hole drilling mud
Time Since Circulation Stop 45 minutes
Probe Type/S.N. ALP-4979
Module Type/S.N. ALM-4979
Logging Speed 40 feet/min.
Sample Interval 0.5 foot
Logged by: BEE-LINE SERVICES, INC.
P. O. Box 2096

Corsicana, TX 75151

wp.VEDR-4

Gamma Log
March 16, 1990

318.5 feet
surface
drilling mud
45 minutes
XAP-4383
XAM-4383
20 feet/min.
0.5 foot

Sonic Log

Tool Malfunction



BIR 43 Wire-line logs run March 16, 1990. Surface elevation 623.3 feet.

GAMMA LOG

BEE - LINE SERVICES, INC.
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BIR 43 Wire-line logs run March 16, 1990 (Continued). Surface elevation 623.3 feet.

ELECTRICAL LOG CONTINUED

GAMMA LOG CONTINUED
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BIR 43 Wire-line logs run March 16, 1990 (Continued). Surface elevation 623.3 feet.

GAMMA LOG CONTINUED

ELECTRICAL LOG CONTINUED (vecooaRoxs)  BEE LINE SERVICES, INC
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Hole No. BIR 44

Drilling P :
Depth 315.0 feet

WIRE-LINE LOGGING PARAMETERS

Log Measured From: Ground Level

Bit Diameter 4.75 inches

Logging Parameters Electrical Log
Date March 15, 1990
Bottom Log Interval 310.0 feet

Top Log Interval surface

Type of Fluid in Hole drilling fluid
Time Since Circulation Stop 36 hours
Probe Type/S.N. ALP-4979
Module Type/S.N. ALM-4979
Logging Speed 40 feet/min.
Sample interval 0.5 foot

Logged by:

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

Gamma Log
March 15, 1990

309.5 feet
surface
drilling fluid
36 hours
XAP-4383
XAM-4383
20 feet/min,

0.5 foot

Sonic Log

Tool Malfunction



BIR 44 Wire-line logs run March 15, 1990. Surface elevation 617.9 feet.

ELECTRICAL LOG

GAMMA LOG
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BIR 44 Wire-line logs run March 15, 1990 (Continued). Surface elevation 617.9 feet.

ELECTRICAL LOG CONTINUED

GAMMA LOG CONTINUED
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BIR 44 Wire-line logs run March 15, 1990 (Continued). Surface elevation 617.9 feet.

ELECTRICAL LOG CONTINUED

GAMMA LOG CONTINUED
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Hole No. BIR 45

Drilling P !
Depth 312.0 feet
Bit Diameter 4.0 inches

Logging Parameters Electrical Log Gamma Log
Date April 10, 1990 April 10, 1980
Bottom Log interval 309.0 feet 307.5 feet
Top Log Interval surface surface

Type of Fluid in Hole drilling mud drilling mud
Time Since Circulation Stop 1 hour 1 hour

Probe Type/S.N. ALP-4979 XAP-4383
Module Type/S.N. ALM-4979 XAM-4383
Logging Speed 40 feet/min. 20 feet/min.
Sample Interval 0.5 foot 0.5 foot

Logged by:

WIRE-LINE LOGGING PARAMETERS

Log Measured From: Ground Level

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

Sonic Log

April 10, 1990

303.4 feet
surface
drilling mud
1 hour
CLP-4877A
CLM-4877A
20 feet/min.
0.5 foot



BIR 45 Wire-line logs run March 10, 1990. Surface elevation 616.3 feel.
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BIR 45 Wire-line logs run March 10, 1990 (Continued). Surface elevation 616.3 feet.

GAMMA LOG CONTINUED
ELECTRICAL LOG CONTINUED f(wecorarasxo0) | BEE -1INE SERVICES, INC

[(\recoronarasFFo) "BEE-LINE SERMICES, INC. . oM OENSTY o _S(?N'C E_C_)f_;foﬂT'NUED ]
oo ST GUWARD RESISTIMTY el mu)“ Ve 3o Lanat Teme Arrphtude Varuite Danaty Loy (Fa Recsver)
[} dvra/m k] T CAMA w0 S o
@ " __owTRESSTMTY L0 Ot ,
o l'r—w..!h m 5 dvre 5 i S o L0 20 M e
; U I A = 5
Y - . ‘...;:éé;*' >} -
Y <,
- <
= &

\
~

024

; AV\ a
v
(I3 [} 0

0gt

-,

061
v

W
Iy
I TG

c9.

o
L
ri.!\" i
7
e}
N\,\/\WW VoW NV

¥

AN A A A AN
AM
0%

«‘
N

0L
T
R
K
>
1

——

08!
[

2 g Zg—
<, S. 8 «j“"’
= - e ~
s et S ; E | !
s ) \
' i_/___:_# ';m-——l(f;_’ j} ~ 7]

06

PR Dbt NS L PR

TTE SRS TIIT IR

002

(Y ™

Bt s o

- e S———



BIR 45 Wire-line logs run March 10, 1990 (Continued). Surface elevation 616.3 feet.

ELECTRICAL LOG CONTINUED
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APPENDIX C

SITE GEOLOGY — INTERACTION REGION 4

Field mapping at IR 4 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 IR '4) excavated at the site. The depth of the trench was 4.3 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 caicite along joints and in float. The nearest exposed mappable faults are over 700 feet to the
west of the site. Seismic reflection (see Appendix C-1) and boring data indicate the presence of a small
fault crossing the Interaction Region. (See Figure C-1, seismic reflection profile along the beam line
through IR 4).

» Setting: See Drawing GP-2C (in pocket).

o Location and Topographic Setting: IR 4 is approximately 0.7 mile southeast of Baz, Texas,
on gently sloping, slightly undulating topography.

« Surface Slope: Approximately 1° to the southwest.

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

pastureland.

« Cultural Features and Structures within 50 feet of the IR: See Drawing GP-2C (in pocket).
IR 4 is entirely within existing pastureland. Barbed wire fencing endoses the pasture 150 feet
northwest and 230 feet west of the IR. A row of medium-size trees trending generally
north-south parallels the western barbed wire fence. One overhead power line is approximately
400 feet west of the site.

« Soil Type: The soil ranges from 1.5 t0 4.0 feet thick and consists of black to dark brown silty
day with medium to high plasticity. Weathered, tan to light gray chalk is predominant from
1.5t0 4.5 feet. Slightly fossiliferous, white to light gray, fine-grained chalk occurs at about
4.5 feet.

« Erosional and Drainage Features: One incised drainage is approximately 600 feet west of the
IR. This drainage is incised approximately 15 feet. The area in the immediate vicinity of the IR

is generally flat to gently undulating.
« Vegetation: Vegetation is dominated by short to medium height grasses and shrubs (thistle).

» Surface Geology: IR 4 is inthe Austin Chalk. The formation is exposed in a drainage
600 feet west of the Hall and consists of alternating beds of slightly fossiliferous, white to light
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gray, fine-grained chalk and thin-bedded, nonfossiliferous, light-bluish-gray, argillaceous

chalk. The dean chalk ranges from 1 to 3 feet thick while the argillaceous chalk ranges from
0.3 t0 0.9 feet thick. The trench on the south side of the IR had approximately 1.5 to 2.0 feet
of sail overlying 1.0 to 2.0 feet of weathered chalk. Chalk exposed on the floor of the trench
is moderately fractured.

« Subsurface Geology: Drawing GS-6 {(Gedogic Profiles, in pocket) illustrates the subsurface

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

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

« Joint Characterization: (based on surface exposures)

The table below summarizes the joint characteristics observed in drainages near IR 4 where bedrock was

exposed (see Drawing GP-2C). Samples were callected from site IR 4A and direct shear tests were

performed on the fracture surfaces. See Appendix E for direct shear test results.

Joint Set
Orientation'" N30°W to N30°E N55° to 84°E N50° to 72°W
subhorizontal, subvertical, subvertical,
dips 1°SE to 32°NW  [dips 63°NW to 68°SE  |dips 54°SW to 62°NE
Joint Spacing® 0.9 ft (+0.8) 13.8 ft (£ 11.1) 33ft(+£4.7)
n=20 n=20 n=15

Joint Roughness(s)

irregular, planar to
smo?th. undulating;
JRC™ =4.14

smooth, undulating, to

smooth, planar,;
JR(??‘) =4-16

smooth, undulating to
smooth, planar;
JRC® =4-12

Joint Alteration

wall rock to wall rock
contact; unaitered joint
walls, surface staining
only

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

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

Comments

bedding planes, illuvial
clay common

occasional illuvial clay

occasional illuvial clay

1. See stereographic plots of poles to joints on Drawing GP-2C.

2. n=the number of fracture spacing measurements made in the field for that fracture set.
3. Descriptions refer 1o smai-scale features and intermediate scale features, in that order.

4. JRC =Joint Roughness Coefficient.
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APPENDIX C-1

SEISMIC REFLECTION PROFILE

Seismic reflection data was collected along the appraximate interior beam bypass between IR 3 and IR 4 to
help define the gedogic structure across the Interaction Region. For a detailed discussion of how the
seismic reflection data was collected and interpreted, see LCT Geophysical Services, Technical
Memorandum, Seismic Reflection Investigation, Superconducting Super Collider Ring near Waxahachie,
Texas, March, 1990.

Interpretation of the seismic profile (Figure C-1) suggests the presence of faults between shot points 15
and 30 and between shot points 70 and 85. The faults interpreted between shat points 15 and 30
correspond to the approximate area of IR4. Estimated throw on these fauits is calculated by time
displacements across the faults. Interpreted results from the seismic reflection data suggests
approximately 36 feet of down to the north offset along the faults at IR 4. Additional drilling around the IR
confirms the presence of faults in the area, but with offsets less than 10 feet.
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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 the low flow rates encountered in most of these tests, the 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 41  125.0-145.0 150 20 Austin Chalk 1.6 X 10
165.0-185.0 160 20 Austin Chalk/ 11X 10°
Eagle Ford Shale
Contact

BIR 42 253.15-274.25 150 30 Fractured Eagle 1.0 X 10°°

(vertical depth Ford Shale

182.9-198.1)

*Based on approximate static water level of 24 feet below ground surface.

At boring BIR 41, two test intervals were selected based on an inspection of the rock core and a review of
the boring and wire-line logs. The first interval was selected from 125 to 145 feet and encompassed a
shaly interval within the Austin Chalk. The second interval was from 165 to 185 feet and straddled the
contact between the Austin Chalk and Eagle Ford Shale.

In angled boring BIR 42, one interval was selected based on an inspection of the rock core and a review of
the boring and wire-line logs. This interval was from 253.15 to 274.25 feet (vertical depth 182.9 to 198.1
feet) and encompassed two 1- to 2-foot wide fracture zones in the Eagle Ford Shale just below the contact
with the Austin Chalk.

Hydrogeologic (packer) testing followed the standard procedures outline above. Packer and gauge
pressures are listed in the table. The volume of water used was measured with a calibrated container for
tests in BIR 41 and with a flow meter for BIR 42.
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TABLE E-1. BULK AND CLAY MINERALOGY TEST RESULTS
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Boring BIR 41

Formation: Austin Chalk
Whole Rock Composition:

Mineral Percent
quartz 1
calcite 98
pyrite 1
total clay 0
Total 100

Formation: Eage Ford Shale
Whole Rock Composition:

Mineral Percent

non-clay* 44

clay 56
Total 100

Boring Depth: 66.0 feet
Relative Clay Abundance:

Boring BIR 42

Formation: Eage Ford Shale
Whole Rock Composition:

Mineral Percent
quartz 9
pyrite 2
clay 89
Total 100

Formation: Eage Ford Shale
Whole Rock Composition:
Mineral

clay

Percent
100

Mineral Percent
Not Analyzed
Boring Depth: 205.0 feet
Relative Clay Abundance:
Mineral Percent
illite 30
kaolinite 14
Fe-chiorite 1
mixed layer (illite/smectite) 55
Total 100
Boring Depth: 249.8 feet
Relative Clay Abundance:
Mineral Percent
montmorillonite 36
illite 49
kaolinite 15
Total 100
Boring Depth: 250.1 feet
Relative Clay Abundance:
Mineral Percent
montmorillonite 40
illite 40
kaolinite 20
Total 100



TABLE E-1. BULK AND CLAY MINERALOGY TEST RESULTS

(Continued)
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Boring BIR 42 (Cont'd)

Formation: Eagle Ford Shale
Whole Rock Composition:

Mineral Percent

quartz 5

clay 95
Total 100

Formation: Eagle Ford Shale

Whole Rock Composition:

Mineral Percent
quartz 18
pyrite <1
clay 82
Total 100

Boring Depth: 271 .5 feet
Relative Clay Abundance:
Mineral
montmorillonite
illite
kaolinite

Total

Boring Depth: 272.1 feet
Relative Clay Abundance:
Mineral
montmorillonite
illite
kaolinite

Total

Boring BIR 43

Formation: Eagle Ford Shale

Whole Rock Composition:

Mineral Percent

total clay 61

non-clay* 39
Total 100

Formation: Eagle Ford Shale
Whole Rock Composition:

Mineral Percent

total clay 74

non-clay* 26
Total 100

Boring Depth: 197.7 feet

Relative Clay Abundance:

Mineral

illite

kaolinite

Fe-chlorite

mixed layer (illite/smectite)
Total

Boring Depth: 218.6 feet

Relative Clay Abundance:

Mineral

illite

kaolinite

mixed layer (illite/smectite)

Total

40
33
27

100

33
45
22

100

Percent

35
20
45

100



TABLE E-1. BULK AND CLAY MINERALOGY TEST RESULTS

(Continued)
Boring BIR 44
Formation: Austin Chalk  Boring Depth: 3.0-3.3 feet
Whole Rock Composition: Relative Clay Abundance:
Minera] Percent Mineral Percent
quartz 3 Not Analyzed
calcite 96
total clay 1
Total 100
Boring BIR 45
Formation: Eage Ford Shale  Boring Depth: 179.6 feet
Whole Rock Composition: Relative Clay Abundance:
Mineral Percent Mineral Percent
total clay 52 illite 17
non-clay* 48 kaolinite 16
Total 100 Fe-chlorite 4
mixed layer (illite/smectite) 63
Total 100

*Specific composition not analyzed.
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GEOMECHANICAL TEST RESULTS



DIRECT SHEAR TEST RESULTS

FOR JOINTS IN OUTCROP
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TABLE E-2. DIRECT SHEAR TEST RESULTS FOR JOINTS IN OUTCROP*

NORMAL SHEAR FRICTION
SHEAR FORCE | DISPLACEMENT STRESS STRESS ANGLE**
(ibs.) (in) (psi) (psi) (deg)
JOINT SET NORMAL PEAK |MINIMUM
TEST (SEE LOAD | AREA SHEAR | SHEAR
NUMBER |APPENDIX C)| STRIKE/DIP (Ibs.) @n? | peak | miN. |sTRESS | sTRESS | PEAK | MIN. | PEAK | MIN.
IR4A1CN1 i N32°W, 75°SW 347 8.68 494 | _. 0.102 0 | 569 | ..
IR4A1AX2 1 N32°W, 75°SwW 174 8.68 262 0.404 20 | - 302 |
IR4A1AX3 1] N32°W, 75°SW 695 8.68 757 | - 0.31 80 | - 872 | - 39
IR4A1AX4 i N32°W, 75°SW 1735 g68 | 1614 | - 0.205 200 | ... | 1861
IR4A2CN1 1 N65°E, 87°SE 305 7.63 343 — 0.414 0 | 449 | ..
IR4A2AX2 1 N65°E, 87°SE 153 7.63 213 0.359 2 | - 279 | .
IR4A2AX3 I N65°E, 87°SE 610 7.63 610 | — 0.329 80 | - 80 | - 40
IR4A2AX4 I N65°E, 87°SE 1525 7.63 1340 | - 0.332 200 | . | 1756 | -

NOTES: 1. Samples were cut and aligned so that a constant shear area was maintained during the tests.
2. Shear and normal loads have been corrected for piston packing friction.

* Samples of joints (both sides) were collected from surface outcrops for these shear tests (see Appendix C). In the test, the direction of shearing
is parallel to the dip of the joint.

** Friction angle calculated using tangent line at 100 psi normal stress.
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SHEAR DISPLACEMENT (IN.)

SAMPLE NO.: IR4A1
DEPTH: SURFACE
SHEAR AREA (SQ. IN.): 8.68
LITHOLOGY: AUSTIN CHALK LIMESTONE
DESCRIPTION: SURFACE IS UNALTERED

AND IS ROUGH
STAGE: 1 2 3 4
NORMAL STRESS (PSI 40 20 80 200
TEST PROCEDURE: ISRM

NORMAL DISPLACEMENT (IN.)
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0.1 0.2 0.3 0.4 0.5

SHEAR DISPLACEMENT (IN.)

TEXAS SSC SITE

DISCONTINUITY SHEAR

MASON—JOHNSTON & ASSOCIATES,INC.
GEOLOGISTS—ENGINEERS

JOB NO.: 5530.15 FIGURE
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SHEAR STRESS (PSI)
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0 | I
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I
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NORMAL STRESS (PSI)

SAMPLE NO.: IR4A2

DEPTH: SURFACE

SHEAR AREA (SQ. IN.): 7.63

LITHOLOGY: AUSTIN CHALK LIMESTONE

DESCRIPTION: SURFACE IS VERY WEATHERED
AND IS VERY ROUGH

STAGE: 1 2 3

NORMAL STRESS (PSI 40 20 80

TEST PROCEDURE: ISRM

4
200

300

TEXAS SSC SITE

DISCONTINUITY SHEAR

MASON-JOHNSTON & ASSOCIATES,INC.
GEOLOGISTS—ENGINEERS

JOB NO.: 5530.15 FIGURE




SHEAR STRESS (PSI)

300

0e6600 20 PSI
Ges88 40 PS|
AdpiA 80 PSI
ik 200 PSI

250 -

N
o
S
]

NORMAL DISPLACEMENT (IN.)

0.2

0.0 0.1
SHEAR DISPLACEMENT (IN.)

0.3 0.4

SAMPLE NO.: IR4A2
DEPTH: SURFACE
'SHEAR AREA (SQ. IN.): 7.63
LITHOLOGY: AUSTIN CHALK LIMESTONE
DESCRIPTION: SURFACE IS VERY WEATHERED

AND IS VERY ROUGH
STAGE: 1 2 3 4
NORMAL STRESS (PSIFg 40 20 80 200
TEST PROCEDURE: ISRM

0.5

0.15

o
-
o

0.05

0.00

-0.05

-0.10

-0.15

0.0

T T T T T I T | T
0.1 0.2 0.3 0.4

SHEAR DISPLACEMENT (IN.)

0.5

TEXAS SSC SITE

DISCONTINUITY SHEAR

MASON—JOHNSTON & ASSOCIATES,INC.
GEOLOGISTS—ENGINEERS

JOB NO.: 5530.15 FIGURE




GEOMECHANICAL TEST RESULTS

BORING BIR 41
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TABLE £-2. GEOMECHANICAL TEST RESULTS-BORING BIR 41
GENERAL VERTICAL | WMOISTURE |OAV SPECIIC |ATTERBERG |FRACTION |CARBONATE| SAMPLE | Sampif JUNCONFINED |TRIAXIAL COMPRESSION] FALURE | TANGENT YOUNG'S MOGULUS POISSON'S  [BAAIIL  [2NDCYOLE | MOOFIED  |SWELL COMMENTS,
LITHOLOGY DEPTH CONTENT | DENSITY {GRAVITY | UMITS FINER THAN | CONTENT FaiuRe |CO COf STRAN AATIO TENSILE | SUAKE TABOR } PRESSURE.
[ Pt |#200 SIEVE PATIO wooes |STRENGTH | PRESSURE {sTRESS [T €0 [GnLOADr STRENGTH | DURABILITY | ABRASION! [ INDEX
o DEGREES ¥ ) LAY RELOAD L3 INBEX HARONESS
toat pevcent pet porcent percen psi psi psi parcent | (psAn10ES | (psixto€s psi psi percent | INDEX percant
AUSTIN CHALK 249 120} 1250 25 € 2733 170 )
AUSTIN CHALK 25.6 1 D372
AUSTIN CHALK 65.8 1.9 1268 1 S
AUSTIN CHALK €5.9 159 - os| | 175
AUSTIN CHALK 68.0 145] 1197 21 ) 50 2025 | 0.18 3.40 % NOTET
AUSTIN CHALK 68.0 - 14.40 0.48 NOTE 2
AUSTIN CHALK 68.0 157
AUSTIN CHALK 68.5 14.0| 1209 21 5 500 2817 | 081 500
AUSTIN CHALK €8.9 165 116.0 27| B4 200 2587 | 055 200
AUSTIN CHALK 1230 97
AUSTIN CHALK 1231 P 0,475
AUSTIN CHALK 124.5 0.1 0.5 268
AUSTIN CHALK 124.6 10.3] 1300 2.4 Bl 2804 1.30 0
AUSTIN CHALK 128.4 10.4 131.2 21 0 100 2411 0.66 520 100
AUSTIN CHALK 128.4 12.0
AUSTIN CHALK 1288 110 1279 RIS 500 2773 119 500
AUSTIN CHALK 160.0 128 96.9
AUSTIN CHALK 162.9 150 119.0
AUSTIN CHALK 1630 16.0 05 242
EAGLE FORD SHALE 180.2 170
EAGLE FORD SHALE 1822 164 116.2 573
EAGLE FORD SHALE 182.3 168 1160 434
EAGLE FORD SHALE 182.4 165 1185 361
EAGLE FORD SHALE 1830 162 218
EAGLE FORD SHALE 183.7 58| 117.4 2.72 23| Bo145 380 1.20 o 77
EAGLE FORD SHALE 1839 163 97| &3
EAGLE FORD SHALE 191.0 155] 119.1 20 8120 277 0.48 9.54 © NOTE 1
EAGLE FORD SHALE 191.0 059 012 - NOTE 2
EAGLE FORD SHALE 817 155 1175 86| 53 20] B-W53 100 210 o022 120 100 NOTE §
EAGLE FORD SHALE 1917 .10 029 NOTE 2
EAGLE FORD SHALE 1917 16.6
EAGLE FORD SHALE 92,1 156 116.7 2.1 | 8-U%0 300 365| 052 081 300 NOTE 1
EAGLE FORD SHALE 192.1 107 019 NOTE 2
EAGLE FORD SHALE 204.0 160 .
EAGLE FORD SHALE 204.1 16.1 226 [
EAGLE FORD SHALE 204.2 166 01| 6
EAGLE FORD SHALE 204.6 157 1187 21 [} 288 0.60 o
EAGLE FORD SHALE 206.7 6.0 216
EAGLE FORD SHALE 206.9 165 117.9 216
EAGLE FORD SHALE 207 0 6.2
EAGLE FORD SHALE 207 1 162) 1183 360
EAGLE FORO SHALE 2115 154
EAGLE FORD SHALE 2116 277
EAGLE FORD SHALE 211.7 159 98 63 |,
EAGLE FORD SHALE BER 54| 1186 } 432
EAGLE FOAD SHALE 212.4 156 | 121.8 - N o - N 434
EAGLE FORD SHALE 212.7 156 1187 76
EAGLE FORD SHALE 2132 12.7 1257 10.4 2.2 0 432 1.50 a9
EAGLE FORD SHALE 2140 148 241
EAGLE FORD SHALE 2i5.0 15.4
EAGLE FORD SHALE 2152 153 i
EAGLE FORD SHALE 2152 142 120.5 2.1 B-1/45 200 514 064 AR 200 HOTE ¥
EAGLE FORD SHALE 2152 1.08 927] | NOTE 2
EAGLE FORD SHALE 215.6 15.1 116.6 21 B-1140 500 519 1.08 500
EAGLE FORD SHALE 2546 327
EAGLE FORD SHALE 278.6 202
PROCEDURE ASTM-DZ216 _ ASTM-D354 | ASTM-O4d12 ASTM-0422 ASTM-D2922 ASTM-D2664 ASTM-D314y ASTM-DJ1a3 1S 1SAK 1SAM ISRl
) PRELIMINARY
aenson s : L
oare s {Subject 10 Revision}
* EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS.
NOTES 1) MODULUS WAS CALCULATED FROM AXIAL STRAINS
Symbol Failure Type Symbol Failure Type MEASURED USING DIAL MICROMETER.
AXIAL LENGTH IS THE SAMPLE LENGTH
A No discernible tailure plane 84 Combination
® Wel defined sheai plane @ X angle (dog) o c Barreling/Buking 2) MODULIt AND POISSON'S RATIO WERE CALCULATED FROM
vertical or 1o long axis of core AXIAL AND LATERAL STRAINS MEASURED USING AXIAL
B-1 Shear plane 9] Longitudinal (axial) spfiting AND LATEAAL LVDTS
. AXIAL LENGTH IS 2 8 INCHES
B2 Bedding plane shear E Conical Note: Some values in this table may be revised based on reviews of test
83 Shear plane akong pre-existing Facture, F No information procedures and individual test results. The reader should refer to the latest

shear zone, elc

ravision of the gINT geotechnical data base (geotechnical report GR-70).




DEVIATOR STRESS vs LATERAL STRAIN
BORING: BIR 41

DEPTH: 68.0 ft

DEVIATOR STRESS vs AXIAL STRAIN
BORING: BIR 41

3000
J

ROCK TYPE: AUSTIN CHALK

DEPTH: 68.0 ft

ROCK TYPE: AUSTIN CHALK

] INCUNATION (DEG): VERTICAL 1 INCUNATION (DEG): VERTICAL
MOISTURE CONTENT %!2: 14.5 R MOISTURE CONTENT (82: 14.5
1 DRY UNIT WEIGHT (PCF): 119.7 1 DRY UNIT WEIGHT (PCF): 119.7
2500 | DEG. OF SATURATION (x): 96.1 . DEG. OF SATURATION (%): 96.1
ASSUMED SPECIFIC GRAVITY: 2.7 ASSUMED SPECIFIC GRAVITY: 2.7
T CONFINING PRESSURE (PSl): 50 '] CONFINING PRESSURE (PSI): 50
4 TEST TYPE: TRIAXIAL COMPRESSION TEST 1 TEST TYPE: TRIAXIAL COMPRESSION TEST
i (ASTM D 2664) ﬂ (ASTM D 2664)
[
7 ] . 1
Q. 2000 %, 7
N/ A ';'L .
, :
o + ]
a y g ]
£ 0 4
- 1500: % N
14 . B ‘5 _
E ] 2 5 8 1
< - 3 fo I T
> 1000 - i? 2 @ ]
ud A .’_'__._rf ] -
fa -t 3 .
] Y. 3
] i 5
500 A 2
.
0 T T T T T T T | *% T T T 7 T L L T 11
-10 -08 -06 -04 -02 00 0.2 0.0 0.5 1.0 1.5
LATERAL STRAIN (%) AXIAL STRAIN (%)
..... JACKET-LVOT (3) e v e JACKET-LVOT (2) G030 PLATEN-DIAL GAUGE

PRELIMINARY

GFILE: AXRY3000: DATE: 4—268—90 MCT 2



I

' u

DEVIATOR STRESS (PSI)

BORING #: BIR 41

DEPTH: 128.4 FEET

INCLINATION ¢ VERTICAL

HC TRIMMINGS, (X) = 12.8

HC AS TESTED () = 10.4

DRY UNIT WEIGHT (PCF) = 131.2
ASSUMED SPECIFIC GRAVITY, Gs = 2.7
DEGREE OF SATURATION, (2) = 98.5
AUSTIN CHALK LIMESTONE

CONFINING PRESSURE PSI = 108
FAILURE MODE : AXIAL SPLITTING

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

8.8

&2T
8.4+
8.6 1

Fi
—t

1.0 4

AXIAL STRAIN (%)

1.84
2.2+

L ¥
o - (7o)

- . .
— - -—

DALLAS, TEXAS

2.4+

TEXAS SSC SITE
TRIAXIAL COMPRESSION ASTM D-2664

DATE: 10-1-89 JOB # 5538.15
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()

()
I

AXIAL STRESS (PSI)

AXIAL STRESS vs LATERAL STRAIN

0 BORING: BIR 41 DEPTH: 191.0 ft

1 ROCK TYPE: EAGLE FORD SHALE
INCLINATION (DEG): VERTICAL

1 MOISTURE CONTENT P&) 155
DRY UNIT WEIGHT 119.1

1 DEG. OF SATURATION s) 100.0

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE: TRUXAL CONPRESSION TEST

1 (ASTM D 3148)

1

ke

1

1
|

N
(]
o
1
[l

-
!
[

0 T T T T T
-0.8 -0.4
LATERAL STRAN (%)

----- JACKET-LVDT (3)

(e}

A
oM bk bk

0.4

GFILE: LATS00; DATE: 4-—26-00

AXIAL STRESS vs AXIAL STRAIN
BORING: BIR 41 DEPTH: 191.0 ft

1 ROCK TYPE: EAGLE FORD SHALE

INCUNATION (DEG): VERTICAL

1 MOISTURE CONTENT (% 2 15.5
DRY UNIT WEIGHT ( ) 119.1

T DEG. OF SATURAHON %): 1000

ASSUMED SPECIFIC CRAVﬂY 27

N CONFINING PRESSURE (PSI): 0

TEST TYPE: TRIAXIAL COMPRESSION TEST
(ASTM D 3148)

T i T T Ll I T I [

0.4 0.6
AXIAL STRAIN (%)

(G800 PLATEN-DIAL GAUGE

----- JACKET-LVOT (2)

PRELIMINARY

0.8 1.0

GFILE: AXRYOO0Q; DATE: 4—26—-90 MCT 2



DEVIATOR STRESS vs LATERAL STRAIN
0 BORING: BIR 41

DEPTH: 191.7 ft

DEVIATOR STRESS vs AXIAL STRAIN
| BORING: BIR 41

DEPTH: 191.7 ft

ROCK TYPE: EAGLE FORD SHALE ROCK TYPE: EAGLE FORD SHALE
- INCUNATION (DEG) VERTICAL 1 INCLINATION (DEC VERHCAL
MOISTURE CONTENT (s P%F) 15.5 MOISTURE CONTENT ( 15.5
DRY UNIT WEIGHT ) 175 DRY UNIT WEIGHT (PC 117.5
250_ DEG. OF SATURATION (8): 96.5 ] DEG. OF SATURATION (%); 96.5
ASSUMED SPECIFIC GRAV[TY 2.1 ASSUMED SPECIFIC CRAVITY 2.7
CONFINING PRESSURE ?2 100 CONFINING PRESSURE PSI). 100
J TEST TYPE: TRIAXIAL COMPRESSION TEST ] TEST TYPE: TRIAXIAL COMPRESSION TEST
(ASTM D 2664) (ASTM D 2664)
N
n
a 200 1
N Y aeeseaes
«“w r L
0 .
]
14
k=150 1
(14
o 1
ﬂ ............ ?
2 100 3
O ...... <
i
4 e [2)
A
50 3
T 2
3
- 3
....... u
O T T T T T ) T T T T T T T T
-0.25 -0.15 -0.05 0.05 0.0 0.2 0.4 0.6 0.8 1.0
LATERAL STRAIN (%) AXIAL STRAN (%)
..... JACKET-LVDT (3) <+ - o« JACKET-LVOT (2) (35550 PLATEN-DIAL GAUGE

PRELIMINARY

CFILE: AXRYS00; DATE: 4—20-00 MCT 2



DEVIATOR STRESS (PSI)

DEVIATOR STRESS
BORING: BIR 41

vs LATERAL STRAIN
DEPTH: 192.1 ft

500
400 +
300+ e
*
200 - —
1 ROCK TYPE: EAGLE FORD SHALE -
feonio o5, e, =
100+ gRY UNIT WEIGHT (Pgr))': 116.7 o
| DEG. OF SATURATION (s): 94.9 .
ASSUNED SPECIFIC GRAVITY: 2.7 i
| CONFINING PRESSURE Ps%: 300 -
TEST TYPE: TRIAXIAL COMPRESSION TEST —
] (ASTM D 2664) =
0 T T T T T T e
-0.4 -0.3 -0.2 -0.1 0.0 0.1
LATERAL STRAIN (%)
----- JACKET-LVOT (3)

GFILE: LATS0Q; DATE: 4—28-900

DEVIATOR STRESS vs AXIAL STRAIN

BORING: BIR 41

DEPTH: 192.1 ft

ROCK TYPE: FAGLE FORD SHALE
INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (s): 15.6

DRY UNIT WEIGHT (PCF): 116.7

DEG. OF SATURATION (%): 94.9

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE SPSI?Q: 300

TEST TYPE: TRIAXIAL COMPRESSION TEST
(ASTM D 2664)

T
0.4

I I ] T

T
0.6 0.8

AXIAL STRAIN (%)

----- JACKET-LVDT (1)

PRELIMINARY

o539 PLATEN-DIAL GAUGE

1.0

GFILE: AXRYS00; DATE: 4—26—~-00 MCT 2



DEVIATOR STRESS vs LATERAL STRAIN
DEPTH: 215.2 ft

BORING: BIR 41

700
1 ROCK TYPE: EAGLE FORD SHALE
1 CONFINING
PRESSURE: 200 psi
W BORE HOLE
600 -| ORIENTATION:  VERTICAL
T ASTM: D 2664
~500- e
[2) 4 U
a ] e
. SR
(" 400 =
€ -
= - —
n -
14 _ .
304 =
o™ ] -
< o
s !l
L ™
0 200 1
ol =
0 T I T T T ] T T T ﬁr
05 -04 -03 -02 -0 0.0

LATERAL STRAIN (%)

----- JACKET-LVDI (3)

GFILE: 1LAT700; DATE: 10-30-88

DEVIATOR STRESS vs AXIALL STRAIN
BORING: BIR 41

7 ROCK TYPE:  LAGLE FORD SHALE
| CONFINING
PRESSURE: 200 psi
b BORE HOLE
- ORIENTATION:  VERTICAL
ASTM: D 2664

\ NS BN [ E B H A B B B M
0.0 0.5 1.0 1.5
AXINC STRAIN (%)

XD PLAILN DAL CAHGE

LI S R R R B N

DEPTIL 2152 ft

.

2.0

GFILE: AXRY700, DATE- 10-30-8%



GEOMECHANICAL TEST RESULTS

BORING BIR 42

wp.V86D/IR-4



TABLE E-3. GEOMECHANICAL TEST RESULTS-BORING BIR 42
GENERAL VERTICAL | MOISTURE [DRY SPECIFIC [ATTERBERG |FRACTION |CARBONATE] SAMPLE | SAMPLE mp@.ﬁwm FAILURE TTANGENT YOUNG'S MODULUS POISON'S  [BRAZIL  |2NOGYCLE [MODIFIED  [SWELL COMMENTS
LTHOLOGY DEPTH CONTENT |DENSITY{GRAVITY | LIMITS FINERTHAN |CONTENT | DIMENSION] FAILURE |COMPRESSIVE [CORFINING | DEVIATOR | STRAIN RATIO TENSILE | SLAKE TABOR PRESSURE
(T8 Pt [#200 SIEVE RaTIO MODE/ | STRENGTH PRESSURE | STRESS (=4 UNLOAD! STRENGTH [DUPABILITY |ABRASION |INDEX
uo DEGREES ¥| o oy RELOAD LS INOEX HARDNESS
feot percent pet percant percent psi P psi percent | (psix10ES | (pshx10€S psi psi percent  |INDEX percant
AUSTIN CHALK 11.4 152 1185 2.2 [3) . 1484 0.62 2.30 0
AUSTIN CHALK 37.1 0.5 179
AUSTIN CHALK 37.2 130 | 1221 2.1 [ 50 2354 | o054 50
AUSTIN CHALK 375 12.4 | 1236 21| B-1/20 300 2674 | o070 300
AUSTIN CHALK 37.8 12.0 7
AUSTIN CHALK 76.0 13.3
AUSTIN CHALK 76.0 138] 1197 2.1 3] 2025 0.40 6.30 0
AUSTIN CHALK 110.8 12.5
AUSTIN CHALK 110.9 166
AUSTIN CHALK 145.3 108] 1285 2.1 D 1941 0.55 4.50 0
AUSTIN CHALK 145.8 9.8
EAGLE FORD SHALE 179.7 173 1152 34.0
EAGLE FORD SHALE 179.9 174 1152 22.0
EAGLE FORD SHALE 180.0 17.4] 1163 18.0
EAGLE FORD SHALE 180.2 87 55 4.7
EAGLE FORD SHALE 181.3 17.6 6.5
EAGLE FORD SHALE 181.5 173] 1147 22| B-2/45 99 0.16 0.61 [
EAGLE FORD SHALE 181.8 2.70
EAGLE FORD SHALE 183.9 17.4 327
EAGLE FORD SHALE 189.4 149 1220 25.0
EAGLE FORD SHALE 189.6 147 ] 1259 320
EAGLE FORD SHALE 189.7 158 1194 23.0
EAGLE FORD SHALE 189.9 5.5 T
EAGLE FORD SHALE 190.1 14.4
EAGLE FORD SHALE 190.3 147 1177 22| B-2/45 143 0.23 0.62 0
EAGLE FORD SHALE 190.6 85 53
EAGLE FORD SHALE 190.6 160 1127 21] B-2/45 200 207 o033 0.87 200
EAGLE FORD SHALE 190.9 1591 1153 21| B-2/a5 500 284 | 044 500
EAGLE FORD SHALE 198.1 18.0
EAGLE FORD SHALE 198.2 141 ] 1220 20| B-2/45 157 0.31 0.66 0 B
EAGLE FORD SHALE 198.5 154 1198 33.0
EAGLE FORD SHALE 198.6 165 117.0 350
EAGLE FORD SHALE 198.8 176 1048 150
{EAGLE FORD SHALE 198.9 77 52 g
[EAGLE FORD SHALE 201.2 16.8 20.2
b PROCECURE ASTM-D2216 " ASTM-D854| ASTM-D4318 ASTM-Da22 ASTM-D2938 ASTM-D2664 ASTM-D3148 ASTM-D3148 ISAM ISAM i ISAM 1SRM 4{
BIRCZERT WKt PRELIMINARY
Remsion:1 5 {Subject to Revision}
DaTE S50
* EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS.
Symbol Failure Type Symbol Failure Type
A No discernible failure plane B-4 Combination
{8) Well defined shear plane @ "X" angle (deg) to [ Barreling/Bulging
vaertical or to long axis of core
8-1 Shear plane D Longitudinal {axial} splitting
B-2 Bedding plane shear E Conical Note: Some valyeg in_'l this table may be revised based on reviews of test
procedures and individual test results. The reader should refer to the iatest
B Shear plane along pre-existing fracture, E No information revision of the gINT geotechnical data base (geotachnical report GR-70).

shear zone, etc.



~ AXIAL STRESS (PSI)

BORING #: BIR 42

BORING DEPTH: 14.9 FEET
INCLINATION: APPROX. 45 DEGREES
DRY UNIT WEJGHT (PCF) = 118.5

MOISTURE CONTENT X = 15.2

DATE: 18-3-83

2400.9 - AUSTIN CHALK LIMESTONE
2208.8 FAILLURE MODE s AXIAL SPLITTING
VERTICAL DEPTH: 11.4FEET
2000.8 +
1808.9 -
1600.08 +
1400.8 -
1208.8 +
1080.8 +
800.8 +
£00.0 4
400.90 +
208.8 - MASON-JOHNSTON & ASSOCIATES, INC.
o e GEOLOGISTS-ENGINEERS

e et h e s & % a4 % o« DALLAS, TEXAS

®© @ o o 9% 9 8 @ @ & = - - TEXAS SSC SITE

UNCONF INED COMPRESSIVE STRENGTH ASTH D-2938
AXIAL STRAIN 2

JOB # 55308.15




AXIAL STRESS (PSI)

2498.8 -

2208.8 +

lﬁw.ﬂw

1600.8 +
1400.8 +

1298.8 +

1808.8 -

800.8 -

608.0 +

208.90 1,

BORING #: BIR 42

BORING DEPTH: 1043 FEET
INCLINATION: APPROX. 45 DEGREES
DRY UNIT WEIGHT (PCF) = 119.7

HOISTURE CONTENT Z = 13.8

AUSTIN CHALK LIMESTONE

FAILURE MODE s AXIAL SPLITTING
VERTICAL DEPTH: 76.0 FEET

MASON-JOHNSTON & ASSOCIATES, INC.
GEOLOGISTS-ENGINEERS

e.1+
8.24
8.3¢
8.4¢
8.5+
1.1+

AXIAL STRAIN X

DALLAS, TEXAS

.24

TEXAS SSC SITE
UNCONFINED COMPRESSIVE STRENGTH  ASTM D-2938

DATE: 18-3-89 JOB # 5538.15




AXIAL STRESS (PSI)

BORING #: BIR 42
BORING DEPTH: 2008 FEET
INCLINATION: APPROX. 45 DEGREES
ORY UNIT WEIGHT (PCF) = 128.5
MOISTURE CONTENT % = 18.8
2400.8 MISTIN CHALK LIMESTONE

2208.8 1 FAILLRE MODE s AXIAL SPLITTING
VERTICAL DEPTH: 1453 FEET

MASON-JOHNSTON & ASSOCIATES, INC.
GEOLOGISTS-ENGINEERS

DALLAS, TEXAS

19}
lal“
1.2+

G-S 'F

TEXAS SSC SITE
UNCONFINED COMPRESSIVE STRENGTH  ASTM D-2338

AXIAL STRAIN Z

ODATE: 10-2-89 |JOB # 553@.15




AXIAL STRESS (PSI)

128.8
118.8 +
100.8 +
9.0 T

88.9 +
.

7.8 -

40.8 1

30.8 -

BORING #: BIR 42

BORING DEPTH: 251.2 FEET
INCLINATION: APPROX. 45 DEGREES
DRY UNIT WEIGHT (PCF) = 114.7

HOISTURE CONTENT 2 = 17.3

EAGLE FORD SHALE

FAILURE MODE s BEDDING PLANE SHEAR AT 45 DEG.
VERTICAL DEPTH: 181.5 FEET

MASON-JOHNSTON & ASSOCIATES, INC.
GEOLOGISTS-ENGINEERS

8.9+
1.8 4
1.1+

AXIAL STRAIN 2

DALLAS, TEXAS

1.2+

TEXAS SSC SITE
UNCONF INED COMPRESSIVE STRENGTH  ASTH [-2338

DATE: 18-2-89 |JOB # 553@.15




AXIAL STRESS (PSI)

240.8 1

228.8 1+

+—

208.0 -

=

189.8 -
168.8 +
149.8
129.8 -
100.0
89.8 -
60.8 -
0.8 4

BORING #: BIR 42

BORING DEPTH: 2635 FEET
INCLINATION: APPROX. 45 DEGREES
DRY UNIT WEIGHT (PCF) = 117.8

MOISTURE CONTENT X = 14.7

EAGLE FORD SHALE

FAILLRE MODE s BEDDING PLANE SHEAR AT 45 DEG.
VERTICAL DEPTH: 190.3 FEET

MASON-JOHNSTON & ASSOCIATES, INC.
GEOLOGISTS-ENGINEERS

2.8
8.1 -

alz T

8.3+

S

L L)

wn «
- -

= (-

0.4+

AXIAL STRAIN Z

0-7"‘

8.8 J.

aos T

1.0+

1.1+

DALLAS, TEXAS

1.24

TEXAS SSC SITE
UNCONFINED COMPRESSIVE STRENGTH  ASTM D-2938

DATE: 18-2-89 |JOB # 5530.15




DEVIATOR STRESS (PSI)

240.8 ¢
220.8 +
200.0 -
160.9 -
160.9 J
148.8 1
120.0 +
100.8 1
88.9 +
68.9

40.0 1+

-+

BORING #: BIR 42

BORING DEPTH: 264.0 FEET
INCLINATION: APPROX. 45 DEGREES
MC TRIMMINGS, (2) = 14.4

MC AS TESTED (1) = 16.8

DRY UNIT WEIGHT (PCF) = 112.7
ASSUMED SPECIFIC GRAVITY, Gs = 2.7
DEGREE OF SATURATION, (Z) = 87.2
EAGLE FORD SHALE

CONFINING PRESSURE PSI = 208

FAILURE MODE : BEDDING PLANE SHEAR AT 45 DEG.
VERTICAL DEPTH: 190.6 FEET

MASON-JOHNSTON & ASSOCIATES, INC.
GEOLOGISTS-ENGINEERS

8.1+
8.2+
8.3+
8.4+

8.5 ﬁp

STRAIN X

8.7
8.9+
1.0 ¢
1.1 <+

8.6 1
8.8+

DALLAS, TEXAS

1.2-L

TEXAS SSC SITE
TRIAXIAL COMPRESSION ASTM D-2664

DATE: 9-28-89 |JOB # 5538.15




AXIAL STRESS (PSI)

248.0 1

228.9 -

188.8 T
160.8 +

148.8 4

128.0 -

100.90 1+

80.0 1+
.

£8.8 -
L

40.0 -

BORING #: BIR 42

BORING DEPTH: 274.4 FEET
INCLINATION: APPROX. 45 DEGREES
ORY UNIT WEIGHT (PCF) = 122.8
MOISTURE CONTENT I = 14.1

EAGLE FORD SHALE

FAILURE MODE s BEDDING PLANE SHEAR AT 45 DEG.
VERTICAL DEPTH: 1982 FEET

MASON-JOHNSTON & ASSOCIATES, INC.
GEOLOGISTS-ENGINEERS

8.1+
8.2+
GOS T
1.8+

AXIAL STRAIN

& DALLAS, TEXAS
- TEXAS SSC SITE
UNCONFINED COMPRESSIVE STRENGTH  ASTM D-2938

DATE: 18-4-89 |JOB # 553@.15




GEOMECHANICAL TEST RESULTS

BORING BIR 43

WP.VBED/IR-4



TABLE E-4. GEOMECHANICAL TEST RESULTS-BORING BIR 43

GENERAL BORING MOISTURE | DAY SPECIFIC |ATTEABERG |FRACTION [CARBONATE| SAMPLE | SAMPLE |UNCONFINED |TAIAXIAL COMPRESSION [FAILURE [TANGENT YOUNG'S MODULUS POISSON'S  |BRAZIL  |ZNDCYCLE |MODIFIED  [SWELL COMMENTS
LITHOLOGY DEPTH CONTENT |OENSITY|GRAVITY | LIMITS FINER THAN | CONTENT | DIMENSION| FAILURE |COMPRESSIVE |CONFINING | DEVIATOR | STRAIN RATIO TENSILE | SLAKE TABOR PRESSURE
L P1 # 200 SIEVE |- RATIO MODE/ | STRENGTH PRESSURE | STRESS EsQ UNLOADY! STRENGTH | DURABILITY |ABRASION! |INDEX
uo DEGREES * o oy RELOAD ES INDEX HARONESS
foet percent pet percent percent osi psi psi porcent | (psiIx10E5 | (psix10ES psi psi percent  [INDEX percent
GLAY 0.0 20.0 49 30 49.9
AUSTIN CHALK 2.4 17| 1246 1.9 5] 2268 0.54 IREZ o NOTET
AUSTIN CHALK 2.4 7.71 RE} NOTE 2
AUSTIN CHALK 3.1 13.2 121.6
AUSTIN CHALK 6.5 ] 143 | 1204
AUSTIN CHALK 6.6 13.9 0.5 232
AUSTIN CHALK 19.0 12.5 T
AUSTIN CHALK 19.2 125 122.7 21] B-1/30 1703 156 122 )
AUSTIN CHALK 38.6 13.2 119.7
AUSTIN CHALK 388 145 0.5 242
AUSTIN CHALK 68.6 12.4 N
[AUSTIN CHALK 69.0 122 [ 7%
AUSTIN CHALK 69.1 111 125.8 2.1} B-1/45 2133 0.62 4.70 0
AUSTIN CHALK 84.1 123 1226 2.3 D 50 1702 | 0.90 7,08 50
AUSTIN CHALK 84.7 138 1214 2.65 21 3] 100 503 171 0.77 100 NOTE 1
AUSTIN CHALK 4.7 517 573 NOTEZ
AUSTIN CHALK 851 11.4 143.5
AUSTIN CHALK 112.0 14.9 118.9
AUSTIN CHALK 112.4 15.7 05 205
AUSTIN CHALK 1125 140] 1203 2.66 22 [3) 1614 0.39 5.66 ) NOTE 1
AUSTIN CHALK 112.5 8.00 223 NOTEZ
AUSTIN CHALK 1160 126] 126.2 2.3 D 1286 0.62 2.31 )
AUSTIN CHALK 116.4 192 1244
AUSTIN CHALK 123.2 10.2 129.3 23 [o] 1698 1.08 2.06 ] NOTE 1
AUSTIN CHALK 123.2 . 261 NOTEZ
AUSTIN CHALK 1236 12.0 1228
AUSTIN CHALK 141.2 16.7 115.4
AUSTIN CHALK 165.9 15.1 116.2
AUSTIN CHALK 166.2 159 1175 2.68 2.2 2] 100 1575 073 321 100
AUSTIN CHALK 166.6 144 ] 1230 24| B-1/20 200 2081| 084 414 385 200 NOTES 183
AUSTIN CHALK 166.6 7.06 7.66 0.07 NOTES2 & 3
AUSTIN CHALK 179.0 12.3
AUSTIN CHALK 179.2 122 0.5 265
AUSTIN CHALK 179.3 133 1224 2.66 22 D 2184 037 7.05 °
EAGLE FORD SHALE 218.0 156
EAGLE FORD SHALE 2181 152 | 1204 279 91 56 995 24 D 357 145 080 )
EAGLE FORD SHALE 2189 15.0 318
EAGLE FORD SHALE 254.9 17.7 ]
EAGLE FORD SHALE 255.0 17.3] 1180 2.80 87 53 99.7 23 8-4 146 0.73 031 )
EAGLE FORD SHALE 2747 159 1170 2.70 60 36| 998 7.8 2.1 3] ~ 200 338 | 197 0.57 200
EAGLE FORD SHALE 2751 161 | 1183 1 ~ 2.1 ] B-1/40 300 222 137 0.55 0.57 300 NOTES 14 3
EAGLE FORD SHALE 275.1 T 1.00 1.62 0.02 NOTES28 3
EAGLE FORD SHALE 2755 161 1165 | - E‘
EAGLE FORD SHALE 3150 130 _ i I
[EAGLE FORD sHALE 3151 | 103 1254 | 49| 26 647 | | 22 D 335 I 153 028 | 0 I j
PROCEDURE 1 | ASTM-D2216 | TASTM_ D854 | ASTM-D<31e | ASTM-D422 | i i | ASTM-D2938 ASTM-D2564 ASTM-03148 ASTM-D3143 | ISAM ISAM__ {ISAM__ | s [ ]
81R43PAT WK1 PRELIMINARY
e {Subject to Revision)
* EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS.
Symbo} Failure Type Symbol Failure Type NOTES: 1) MODULUS WAS CALCULATED FROM AXIAL STRAINS
MEASURED USING DIAL MICROMETER.
A No discernible failure plane B-4 Combination AXIAL LENGTH IS THE SAMPLE LENGTH
{8) Well defined shear plane @ X" angle (deg) to c Barreling/Bulging 2) MODULIt AND POISSON'S RATIO WERE CALCULATED FROM

vertical or to long axis of core AXIAL AND LATERAL STRAINS MEASURED USING AXIAL

B-1 Shear plane o] Longitudinal {axial} spliting AND LATERAL LVDTS
. o ) AXIAL LENGTH IS 2.8 INCHES
Note: Some values in this table may be revised based on reviews of test

prof:{aduras and individual test results. The reader should refer to the fatest 3) TRIAXIAL TESTS (UU) @ 166.6 FT AND 275.1 FT
B-3 Shear plane along pre-existing fracture, F No information revision of the gINT geotechnical data base (geotechnical report GR-70). ARE CYCLIC TESTS WITH ONE UNLOAD-RELOAD CYCLE
shear zone, elc.

B-2 Bedding plane shear E Conical
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AXIAL STRESS (PSI)

BORING NO.: BIR43
DEPTH (FT): 2.4

AUSTIN CHALK LIMESTONE

2500
2000 —
1500 —
1000 —
500 —
0 T 1 T 1 T T 1T 7 T T T
Q ) Q 0
(@ (@] — —

AXIAL STRAIN (s

INCLINATION (DEG) VERTICAL

MOISTURE CO ENT EF) 11.7

DRY UNIT WEIGHT (PCF): 124.6

DEG. OF SATURATION (%): 90.0

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): O

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GFILE: IRAJ0024 DATE: 04—20—90 CAL: MCU3

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
4.167 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING




AXIAL STRESS vs LATERAL STRAIN

AXIAL STRESS vs LATERAL STRAIN

BORING: BIR43 DEPTH: 2.4 ft BORING: BIR43 DEPTH: 2.4 ft
3000
. i
1 .
] _
2500 .
] ]
- .
’(—,-,\2000~ -
o ] '1
0 _ _
0 1 .
'&’ 1500 - o
- d _
0 1 : 1
< ] I ]
é 1000j I -
71 ROCK TYPE: AUSTIN CHALK E E . ROCK TYPE: AUSTIN CHALK
4 INCUNATION (DEG): VERTICAL : A - INCUNATION (DEG): VERTICAL
1 DR ONF WG (O 15 : & ORY NI WEGHT (OB 1746
900 -] DEG. OF SATURATION (s): 89.7 : 2 . DEG. OF SATURATION (8): 89.7
{ ASSUMED SPECIFIC GRAVITY: 2.7 : 3 : ASSUMED SPECIFIC GRAVITY: 2.7
1 CONFINING PRESSURE. (PSI): 0 : . J CONFINING PRESSURE (PSI): 0
TEST TYPE: UNCONFINED COMPRESSION TEST : E : TEST TYPE: UNCONFINED COMPRESSION TEST
T (ASTM D 3148) k 5 (ASTM D 3148)
0 T T T | T 1 T T ; T 4 T T T T T T T T T 7T
-1.0 -08 -06 -04 -0.2 0.0 0.2 00 02 04 06 08 1.0 1.2 1.4
LATERAL STRAIN (%) AXIAL STRAIN (%)
----- JACKET-LVDT (3) -+« o+ JACKET-LVOT (3) GEO90 PLATEN-DIAL GAUGE

PRELIMINARY

CFILE: AXRY300Q0; DATE: 04-12-90 MCT 2
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BORING NO: BIR43
DEPTH (FT): 19.2
AUSTIN CHALK

3000

2500 —

N
o
o
o
]

1500 —

1000 —

AXIAL STRESS (PSI)

500 —

1 1

0 T T
0.0 0.l4 0.I8 1 I2
AXIAL STRAIN (%)

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (x): 12.5

DRY UNIT WEIGHT (PCF): 122.7

DEG. OF SATURATION (%): 90.5

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
SHEAR PLANE AT 30 DEG
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3000

2500

N
o
Q
o

1500

1000

AXIAL STRESS (PSI)

500

BORING NO: BIR43
DEPTH (FT): 69.1
AUSTIN CHALK

—

—

0 T I T T

0.0 0.2 0.4

T T T
0.6

AXIAL STRAIN (%)

|
0.8

1.0

INCUNATION (DEG): VERTICAL

MOISTURE CONTENT (s): 11.1

DRY UNIT WEIGHT (PCF): 125.8

DEG. OF SATURATION (%): 88.3

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
SHEAR PLANE AT 45 DEG
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BORING NO.: BIR43
DEPTH RANGE (FT): 84.1-85.1
AUSTIN CHALK LIMESTONE

1000
~ -
N
Q800 )
S’
@ 3
() 600 :
o :
D 400 i
CK _ -
3 2
T 200- 2) 3
m =
] :
0 1T 17 7T 1T 1 T T T 17T 1T T 17 T 71771
(@] Q Q Q o (@) o (@] o (@} O
5] : 2 2 S 5 2 2 2 S
NORMAL STRESS (PSl)
SEE STRESS—STRAIN PLOTS INCLINATION (DEG): VERTICAL
FOR INDVIDUAL SAMPLE DATA TEST TYPE: TRIAXIAL COMPRESSION (ASTM D2664)
1) DEPTH (FT): 84.1
2) DEPTH (FT): 84.7




—_

N

o

o
]

DEVIATOR STRESS (PSI)
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BORING NO.: BIR43
DEPTH (FT): 84.1

AUSTIN CHALK LIMESTONE

Q N ¥ ©
o o o o

AXIAL STRAIN (%)

T T T [T T T [T T T [T T T T T T T [T T T 1T T71

INCLINATION (DEG): VERTICAL
MOISTURE CO TENT E:F) 12.3
DRY UNIT WEIGHT (PCF): 1226
DEG. OF SATURATION (s
ASSUMED SPECIFIC GRA TY 27
CONFINING PRESSURE 6PSI??
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

GFILE: R430841 DATE: 04~20—00 CAL MCT4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
2.083 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

A
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DEVIATOR STRESS (PSI)

BORING NO.: BIR43
DEPTH (FT): 84.7
AUSTIN CHALK LIMESTONE

600

)
o

t w
) o
o o

W S N U S I U U A O O

N

o

o
{

ot B B i S S D B S L S RN N B A Bt B S e n B
0 o 0 o 0
o

o - - o~
AXIAL STRAIN (%)

0.0

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT %KF) 13.8
DRY UNIT WEIGHT (PCF): 121.4
DEG. OF SATURATION (%): 96.3

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSl): 100

TEST TYPE: TRIAXIAL COMPRESSION

(ASTM D 2664)

GFRE IR4J0B47 DATE: 04-20-90 CAL MCT4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.769 x10E5 PSI

FAILURE MODE:
AXIAL SPLITTING




DEVIATOR STRESS vs LATERAL STRAIN

BORING: BIR43

DEPTH: 84.7 ft

BORING: BIR43

DEVIATOR STRESS vs AXIAL STRAIN

DEPTH: 84.7 ft

600 =
=500 o - Lo
wn 1 . )
a . - -
o/ ] . -1
o0’ : ~
h 400j . 5
4 ] 3 ]
@ .
0 . - i
© i ) ]
5 300 ] o ﬁ
< ] i ]
> T - T
LL' -1 -, 3 T
0 200 -~ > ]
1 ROCK TYPE: AUSTIN CHALK i i ROCK TYPE: AUSTIN CHALK
1 INCLINATION (DEG): VERTICAL g 1 INCUNATION (DEG): VERTICAL
| MOISTURE CONTENT P&) 13.8 . i MOISTURE CONTENT %r) 13.8
7 DRY UNIT WEIGHT 1214 g ] DRY UNIT WEIGHT (PCF). 121.4
DEG. OF SATURATION (8): 96.1 R DEC. OF SATURAT]ON (x): 96.1
100 ASSUMED 'SPECIFC GRAVITY: 2.7 3 . ASSUMED SPECIFIC GRAVITY: 2.7
-~ CONFINING PRESSURE Ps%. 100 " - CONFINING PRESSURE PSIA. 100
- TEST TYPE: TRIAXIAL COMPRESSION TEST H . TEST TYPE: TRIAXIAL COMPRESSION TEST
- (ASTM D 2664) ks ] (ASTM D 2664)
0 T T 1 1T 1 T T T T T T 1 £ ZNMNNN S R e e B s T 1 T T 1
-2 -10 -08 -06 -04 -0.2 0.0 0.2 0.0 0.4 0.8 1.2 1.6 2.0 2.4 2.8

JACKET-LVDT (3)

LATERAL STRAIN (%)

PRELIMINARY

AXIAL STRAIN (%)

G030 PLATEN-DIAL GAUGE

GFILE: AXRY700; DATE: O4—18—900 MCT 4
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AXIAL STRESS (PSI)

BORING NO.: BIR43
DEPTH (FT): 112.5

AUSTIN CHALK LIMESTONE

2000
1500 —
1000 —
500 —
0 1 1 1 T 1 T
o o~
o o

AXIAL STRAIN (%)

0.8

INCLINATION DEG) VERTICAL

MOISTURE CO %3 14.0

DRY UNIT WEIGHT (PCF): 120.3

DEG. OF SATURATION (s): 94.7

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSt): 0

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GFLE IR$31125 DATE: 04~20-90 CAL MCU3

TANGENT MODULUS AT 50s%
ULTIMATE STRESS:
5.660 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING




AXIAL STRESS (PS!)

AXIAL STRESS vs LATERAL STRAIN

BORING: BIR43

DEPTH: 1125 ft

AXIAL STRESS vs LATERAL STRAIN
~ BORING: BIR43

DEPTH: 1125 ft

2000
1 T
1500 .
- -
1000 - ]
o]
® 1
a
\ 1
-1 3 E
500 ROCK TYPE: AUSTN CHALK E ROCK TYPE: AUSTIN CHALK
INCLINATION (DEG): VERTICAL a INCUNATION (DEG): VERTICAL
1 MOISTURE CONTENT PQ 14.0 8 MOISTURE CONTENT (s): 14.0
DRY UNIT WEIGHT (PCF). 120.3 8 ORY UNIT WEIGHT (PCF): 1203
| DEG. OF SATURATION (s): 94.4 8 DEG. OF SATURATION (%): 94.4
ASSUMED SPECIFIC GRAVHY 27 3 ASSUMED SPECIFIC GRAVITY: 27
| CONFINING PRESSURE (PSI): 0 . . CONFINING PRESSURE (PSN): 0
TEST TYPE: UNCONFINED COMPRESSION TEST : Q TEST TYPE: UNCONFINED COMPRESSION TEST
i (ASTM © 3148) : & ASTM D 3148)
i
0 T | T T T T T T T T . T T T T T I T -
-1.0 -08 -06 -04 -02 .0 0.2 0.0 0.2 0.4 0.6 0.8 1.0
LATERAL STRAIN (%) AXIAL STRAIN (%)
----- JACKET-LVOT (3) «+«++ JACKET-LVOT (3) GO0E0 PLATEN-DIAL GAUGE

PRELIMINARY

CFILE: AXRY2000; DATEK: 04-12-90 MCT 4
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AXIAL STRESS (PSI)

BORING NO.: BIR43
DEPTH (FT): 116.0

AUSTIN CHALK LIMESTONE

1500

-—t
o
Q
S
1 1 I i ] ] 1

1

en

(o

o
|

1 i 1

1

0.0
0.2 -
4

AXIAL STRAIN (%)

0.6 —

0.8

INCLINATION (DEG) VERTICAL

MOISTURE CO TENT EF) 12.6

DRY UNIT WEIGHT (PCF): 126.2

DEG. OF SATURATION (%): 101.7

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

CFILE R431180 DATE: 04-20—90 CAL

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
2.308 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING




G1°0£G8S 'ON gor

34Nl

SHIINIONI-SLSIO01030
"ONI'S3LVIOOSSY % NOLSNHOM—NOSVA

107d NIVYLS—SS3dlS

311S 0SS SvXdl

AXIAL STRESS (PSI)

BORING NO.: BIR43
DEPTH (FT): 123.2
AUSTIN CHALK LIMESTONE

0 17T 177 L L

|
4 =
o

AXIAL STRAIN (%)

INCLINATION (DEG): VERTICAL
MOISTURE CO TENT % 10.2
DRY UNIT WEIGHT (PCF): 129.3

DEG. DF SATURATION (%): 90.6
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): O
TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GFILE: R431232 DATE 04—~20-90 CAL MCLD

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
2.055 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING




AXIAL STRESS (PSl)

AXIAL STRESS vs LATERAL STRAIN

DEPTH: 123.2 ft

AXIAL STRESS vs AXIAL STRAIN

) BORING: BIR43

BORING: BIR43

DEPTH: 123.2 ft

- 1
1500 T
1000 ]
-4 8 1
\
. a ~
1
-1 3 T .
B i ROCK TYPE: AUSTIN CHALK
500+ mm%ﬁ Ar?e%‘)m v%% a INCUNATION (DEG): VERTICAL
MOISTURE CONTENT (s): 10.2 5 MOISTURE CONTENT (s): 10.2
T ORY UNIT WEIGHT (PQ) 129.3 g 1 DfEY UNT WEIGHT (PCF): 129.3
1 ASSiNED SPECHC r::R(A'v)rw e § 1 ¢ ASSUNED S?J‘é?(‘&”éaﬁ'v’m- Y
CONFINING PRESSURE (PSI): 0 ) ﬁ : CONFINING PRESSURE (PSI): 0
T TEST TYPE: UNCONFINED COMPRESSION TEST s | H TEST TYPE: UNCONFINED COMPRESSION TEST
- (ASIM D 3148) . K 1 (AST™ D 3148)
0 T I T I T T 7 ; T ¢ T I T T T I 7
-10 -08 -06 -04 -02 0.0 0.2 0.0 0.4 0.8 1.2 1.6
LATERAL STRAIN (%) AXIAL STRAIN (%)

JACKET-LVOT (3)

.....

JACKET-LVDT (3)

PRELIMINARY

GB030 PLATEN~DIAL GAUGE

GFILE: AXRY2000; DATE: 04—11—90 MCT 4
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BORING NO.: BIR43
DEPTH RANGE (FT):

AUSTIN CHALK LIMESTONE

166.2—167.0

1200

—r
o
o
S
|

800 —

600 —

400 —

SHEAR STRESS (PSI)

&)

i I I

| | |
o o] o
Q Q o
© 3] o]

NORMAL STRESS (PSI)

SEE STRESS—-STRAIN PLOTS
FOR INDIVIDUAL SAMPLE DATA

1) DEPTH (FT): 166.2
2) DEPTH (FT): 166.6

200 —

INCLINATION
TEST TYPE:

9
e

600 —

1800 —

DEG): VERTICAL
RIAXIAL COMPRESSION (ASTM D2664)

2000 —

2200 -

2400

GFILE: MR431662 DATE: 06—13~90
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DEVIATOR STRESS (PSI)

BORING NO.: BIR43
DEPTH (FT): 166.2
AUSTIN CHALK LIMESTONE

0.0
0.2 —
4
6

o
AXIAL STRAIN ()

INCLINATION DEG) VERTICAL
MOISTURE CO EIF) 15.9

DRY UNIT WEIGHT P ) 117.5
DEG. OF SATURATION (%): 99.2
ASSUMED SPECIFIC GRA TY: 2.7
CONFINING PRESSURE (PSI): 100
TEST TYPE: TRIAXIAL COMPRESSION

(ASTM D 2664)

GFLE IR431882 DATE: 04-20—90 CAL MCT4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
3.214 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING
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DEVIATOR STRESS (PSI)

BORING NO.: BIR43
DEPTH (FT): 166.6
AUSTIN CHALK LIMESTONE

INCLINATION DEG) VERTICAL
MOISTURE CO %F) 14.4
PCF): 123 0

2400 DRY UNIT WEIGHT (

_ DEG. OF SATURATION (%): 105.D

ASSUMED SPECIFIC GRAVITY: 2.7

. CONFINING PRESSURE SPSI?? 200

4 TEST TYPE: TRIAXIAL COMPRESSION
2000 — . (ASTM D 2684)

- §

7 3
1600 — ;

- ;

T %

] g
1200 i 3

. 8

. TANGENT MODULUS AT 50
800 — ULTIMATE STRESS:

. 3.846 x10ES PSI
400 — FAILURE MODE:

. SHEAR PLANE

- AT 20 DEG.

0 rT 17117 1T 1T 1T T 1 1717 717§ ] 15 r 17171511
Q ™ ! © < < N
o o (@) O (o -~ —

AXIAL STRAIN (%)




DEVIATOR STRESS vs
BORING: BIR43

LATERAL STRAIN
DEPTH: 166.6 ft

2500

S

() QO

O (e
AR N YU ST N S NS SN SO NN TN R WU S DU VN S S

—

o

o

o
1

DEVIATOR STRESS (PSI)
o
o
o

1

ROCK TYPE: AUSTIN CHALK
INCLINATION (DEG): VERTICAL

CGFILE: LATS000; DATE: 04—18-860

I SO NS U SN SN SN SR NN SN TS SR WY SR SN SUN NN SR NS RN NSNS S S SN I N W SR

DEVIATOR STRESS vs AXIAL STRAIN
BORING: BIR43

DEPTH: 166.6 ft

fryaits

ROCK TYPE: AUSTIN CHALK

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT ( 2 14.4

DRY UNIT WEIGHT (PC ) 123.0

DEG. OF SATURATION (%): 100.0

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE PSIZ? 200

TEST TYPE: TRIAXIAL COMPRESSION TEST
(ASTM D 2664)

i)

MOISTURE CONTENT (s P% ) 144 g

DRY UNIT WEIGHT ) 1230

500- DEG. OF SATURATlON (8): 1000 3

ASSUNED SPECIFIC GRAVITY: 2.7

| CONFNNG PRESSURE (FS): 200 2

TEST TYPE: TRAXIAL COMPRESSION TEST 3

1 (ASTM D 2664) ¥

- L4

45

0 T T T T T T T

-0.3 -0.2 -0.1 0.0 0.1

LATERAL STRAIN (%)

JACKET-LVDT (3)

PRELIMINARY

.....

JACKET-LVOT (3)

0.4

T T T T T T

l
0.6 0.8 1.0 1.2

AXIAL STRAIN (%)

Q0000 PLATEN-DIAL GAUGE

CFILE: AXRY3000; DATE: 04—18~90 MCT 4
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3000

2500

N
o
o
o

1500

1000

AXIAL STRESS (PSI)

500 —

BORING NO: BIR43
DEPTH (FT): 179.3
AUSTIN CHALK

! I ! I
0.0 041 0.2

T ] T

0.3

AXIAL STRAIN (%)

i
0.4

0.5

INCLINATION (DEG): VERTICAL

MOISTURE CO £) 13.3

DRY UNIT WEIGHT (PCF): 122.4

DEG. OF SATURATION (x): 95.4

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSl): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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BORING NO: BIR435
DEPTH (FT): 218.1
EAGLE FORD SHALE

400

300 —

200 —

AXIAL STRESS (PSI)

—

o

O
I

0 T T T i T I T
0.0 0.4 0.8 1.2

AXIAL STRAIN (%)

INCLINATION (DEG): VERTICAL

MOISTURE CO x): 15.2

DRY UNIT WEIGHT (PCE): 120.4

DEG. OF SATURATION (%): 103.1

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
7.952 x 10E4 PS|

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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BORING NO: BIR43
DEPTH (FT): 255.0
EAGLE FORD SHALE INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (%): 17.3
DRY UNIT WEIGHT (PCF): 118.0

400 DEG. OF SATURATION (%): 109.2
ASSUMED SPECIFIC GRA 2.7
CONFINING PRESSURE (PSI): 0
TEST TYPE:UNCONFINED COMPRESSION

] (ASTM D 2938)

~ 300

N

0.

~ _

)

)

Ld 200 -

o TANGENT MODULUS AT 50%

— ULTIMATE STRESS:

n 3.051 x 10E4 PSI

N i

<

< FAILURE MODE:

<€ 1004 COMBINATION SHEAR PLANE

AT 70 DEG. & BEDDING
PLANE
0 T T | T T T T [ T
0.0 0.2 0.4 0.6 0.8 1.0

AXIAL STRAIN (%)
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BORING NO.: BIR43

DEPTH RANGE (FT): 274.7—-275.5

EAGLE FORD SHALE

GFILE: MR432747 DATE: 06—13-90

300
—~ 7
N 250 —
0.
~ —
N 200 —
) _
&
0 150 ()
7)) B
Dﬁ: 100 — @
I |
o 50
§
Or—T—T1T 77T T T T T T T T T T T T T ]
o Q Q Q (@) (@] (@) o (@] (@]
[Te] Qo Te] Q [Te] (@] [T} (@] [Te]
-~ -~ N N M M < -
NORMAL STRESS (PSI)
SEE STRESS—STRAIN PLOTS INCLINATION (DEG): VERTICAL
FOR INDVIDUAL SAMPLE DATA TEST TYPE:

1) DEPTH (FT): 274.7
2) DEPTH (FT): 275.1

500 —

550 —

600

RIAXIAL COMPRESSION (ASTM D2664)
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DEVIATOR STRESS (PSl)

BORING NO.: BIR43
DEPTH (FT): 274.7
EAGLE FORD SHALE

400

300 —

200 —
J

100 —

1 ko L B S E S S S H [ R B S B S S N ) B e
Q 9 <Q 0 < 0
o o N N

AXIAL STRAIN (%)

INCLINATION (DEG): VERTICAL
MOISTURE CO TENT %F) 15.9
DRY UNIT WEIGHT (PCF): 117.1
DEG. OF SATURATION (%): 97.9
ASSUMED SPECIFIC GRA TY 2.7
CONFINING PRESSURE 6 ?z 200
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

GRILE: IR4X2747 DATE: 04-20—90 CAL MCT4

TANGENT MODULUS AT 50
ULTIMATE STRESS:
0.566 x10E5 PSI

FAILURE MODE:
AXIAL SPLITTING
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DEVIATOR STRESS (PSI)

BORING NO.: BIR43
DEPTH (FT): 275.1
EAGLE FORD SHALE

INCLINATION (DEG): VERTICAL

300
200 —
100 —
o 1 1 | i I i I 1 1 ]
S M © o N n
o o o - -

AXIAL STRAIN (%)

MOISTURE CONTENT E:F) 16.1
DRY UNIT WEIGHT (PCF):
DEG. OF SATURATION (®): 102.5
ASSUMED SPECIFIC GRA TY 2.7
CONFINING PRESSURE SPSIz( 300
TEST TYPE: TRIAXIAL COMPRE

1183

SSION
(ASTM D 2864)

GFILE: R432751 DATE: 04-20-90 CAL: WCT4

TANGENT MODULUS AT 50
ULTIMATE STRESS:
0.568 x10E5 PSI

FAILURE MODE:
SHEAR PLANE
AT 40 DEG.




DEVIATOR STRESS vs LATERAL STRAIN DEVIATOR STRESS vs AXIAL STRAIN

0 BORING: BIR43 DEPTH: 275.1 ft BORING: BIR43 DEPTH: 2751 ft
w ﬂ
| |
& 200- e ]
(% N » x‘.«‘: +
L y ]
£
n ] : i
m .
o .
< 5 i .
> 100- ‘ P
D . o .
7 ROCK TYPE: EAGLE FORD SHALE N é 10 ROCK TYPE: EAGLE FORD SHALE
INCUNATION (DEG): VERTICAL . 3 . INCUNATION (DEG): VERTICAL
1 MOISTURE CONTENT (s Q 16.1 - MOISTURE CONTENT (s c) 16.1
DRY UNIT WEIGHT (P ) 118.3 g ORY UNIT WEIGHT (PC ) 118.3
DEG. OF SATURATDON (8): 100.0 2 DEG. OF SATURATION (%): 100.0
- ASSUMED SPECIFIC GRAVITY: 27 : 3 ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE é 2{ : . CONFINING PRESSURE (PSI): 300
TEST TYPE: TRIXIAL COMPRESSION TEST ¢ E TEST TYPE: TRIAXIAL COMPRESSION TEST
N (ASTM D 2664) . & (ASTM D 2664)
0 T T T T T — r T 9 T T [ 7T 71 T 11
-0.4 -0.3 -0.2 -0.1 0.0 0.1 00 02 04 06 08 1.0 1.2 1.4
LATERAL STRAN (%) AXIAL STRAIN (%)
----- JACKET-LVDT (2) +e oo« JACKET-LVOT (3) GO330 PLATEN-DIAL GAUGE

PRELIMINARY

GFILE: AXRY300: DATE: 04—18-90 MCT 4
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BORING NO: BIR43
DEPTH (FT): 315.1
FAGLE FORD SHALE

400

300 —

AXIAL STRESS (PSI)
;

-

o

o
|

0 T T T I | I T
0.0 0.4 0.8 1.2

AXIAL STRAIN (%)

|
1.6

2.0

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (x): 10.3

DRY UNIT WEIGHT (PCF): 125.4

DEG. OF SATURATION (%): 81.0

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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BORING NO.: BIR44
DEPTH RANGE (FT): 20.7-21.5
AUSTIN CHALK LIMESTONE

2000
— .
N
0. 1600
N—r’
78 i ' (2) 2
wn - 1
) 1200 1) 0
s . 8
U 800- i
o i 5
N 8
T 400 z
m =
] 4]
&
0 — 1 T 1 T 1T T 1 Tt T T 1T T T Vv 71 T 7171
© S S 3 3 3 3 S S S 3
-~ -— N N N M M <
NORMAL STRESS (PSlI)
SEE STRESS—STRAIN PLOTS INCLINATION (DEG): VERTICAL
FOR INDIVIDUAL SAMPLE DATA TEST TYPE: TRIAXIAL COMPRESSION (ASTM D2664)
1) DEPTH (FT): 20.7
2y DEPTH (FT): 21.1
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DEVIATOR STRESS (PSI)

BORING NO.: BIR44
DEPTH (FT): 20.7
AUSTIN CHALK LIMESTONE

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT %F) 11.9
DRY UNIT WEIGHT (PCF): 123 2

DEG. OF SATURATION (s): 87.7

ASSUMED SPECIFIC GRA ITY 27

CONFINING PRESSURES 2&

TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

GFLE IR#40207 DATE: 05-01-90 CAL MCT4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
5.114 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

AXIAL STRAIN (%)
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BORING NO.: BIR44
DEPTH (FT): 21.1

AUSTIN CHALK LIMESTONE

DRY UNIT WEIGHT (

3000

2500 —

2000 —

1500 —

1000 —

DEVIATOR STRESS (PSI)

AXIAL STRAIN

0.8 —
1.0

INCLINATION DEG): VERTICAL
MOISTURE CONTENT %KF) 12.3
P ():

122.0

DEG. OF SATURATION (s=): 86.9
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE PSI?_\; 100
TEST TYPE: TRIAXIAL COMPRE

SSION
(ASTM D 2664)

GALE IR¢40211 DATE: 05—-01-90 CAL MCT4

TANGENT MODULUS AT 50
ULTIMATE STRESS:
5.494 x10ES PSI

FAILURE MODE:
AXIAL SPUITTING




DEVIATOR STRESS vs LATERAL STRAIN

BORING: BIR44

DEVIATOR STRESS vs AXIAL STRAIN

DEPTH: 21.1 ft BORING: BIR44 DEPTH: 21.1 ft

1 1 1 L

2500 -

N
o
[a)
o

T S S W |

:.&LIJIILlllJllll4lllj[lllillll

-
0
o
s
0
0 :
L :
E 15004 e
5 1500':
x 3
0 - ; o
-~ : *
< ] . )
> = : N
‘8 1000 ] i
. g ROCK TYPE: AUSTIN CHALK
. &%ﬂ(m%'ﬁ ﬁ?"vczn% 3 INCUNATION (DEG): VERTICAL
MOISTURE comtm P& 2 12.3 5 MOISTURE comsm I:) 12.3
DRY UNIT WEIGHT (PCF): 122.0 g DRY UNT WEIGHT (PCF): 122.0
500- DEG. OF SATURATION (8): 87.2 3 DEG. OF SATURATION (%): 87.2
ASSUMED SPECIFIC GRAVITY: 2.7 5 ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 100 N CONFINING PRESSURE (PSI?Q. 100
T TEST TYPE: TRIAXAL C MP?QESSION TEST E TEST TYPE: TRIAXIAL COMPRESSION TEST
R (AST™ D 2664) K (ASTM D 2664)
0 T ] | BN 1 | — ' I T ! 1 ! 1 '
-08 -06 -04 -02 00 0.2 0.0 0.2 0.4 0.6 0.8 1.0
[ATERAL STRAIN (%) AXIAL STRAIN (%)
----- JACKET-LVDT (3) GO0 PLATEN-DIAL GAUGE

«+«+ JACKET-LVDT (2)

PRELIMINARY

GFILE: AXRY3000; DATE: 04—19—90 MCT 4
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BORING

NO: BIR44

DEPTH (FT): 30.3
AUSTIN CHALK

4000
i
{:\3000-
]
ol
~—r ]
72
2
o 2000 —
*,___
p)
1 7] ////
<
>
<L 1000 —
0 T i | I | I | I
0.0 0.2 0.4 0.6 0.8

AXIAL STRAIN (%)

1.0

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (%) 11.4

DRY UNIT WEIGHT (PCF): 124.5

DEG. OF SATURATION (%): 87.1

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
CONICAL BREAK
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BORING NO: BIR44
DEPTH (FT): 47.0
AUSTIN CHALK

3000

2500 —

N
o
o
e
I

1500 —

1000 —

AXIAL STRESS (PSI)

500 —

0 T T T I T I T
0.0 Q.2 0.4 0.6

AXIAL STRAIN (%)

[
0.8

1.0

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT (%): 14.3
DRY UNIT WEIGHT (PCF): 117.3
DEG. OF SATURATION (%): 88.5
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 0
TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
SHEAR PLANE AT 30 DEG
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BORING NO: BIR44
DEPTH (FT): 51.3
AUSTIN CHALK

3000

2500 —

N
o
o
o
|

1500 —

1000 —

AXIAL STRESS (PSI)

500 —

0 T I T T T I |
0.0 0.1 0.2 0.3

AXIAL STRAIN (%)

I
0.4

0.5

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (%): 18.7

DRY UNIT WEIGHT (PCF): 110.4

DEG. OF SATURATION (%): 96.0

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
SHEAR PLANE AT 30 DEG
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BORING NO: BIR44
DEPTH (FT): 69.4
AUSTIN CHALK

3000

2500 —

)
o
o
S
|

1500 —

1000 —

AXIAL STRESS (PSI)

500 —

0 T I T I 1 | T
Q.0 0.1 0.2 0.3

AXIAL STRAIN (%)

T
0.4

0.5

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (%): 11.3

DRY UNIT WEIGHT (PCF): 122.9

DEG. OF SATURATION (%): 82.3

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

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

BORING NO: BIR44
DEPTH (FT): 78.8
AUSTIN CHALK

600

500 —

o

(@]

(@]
I

300 —

200 —

100 —

0 T I T T
0.0 0.4 0.8

AXIAL STRAIN (%)

[
1.6

2.0

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT (%): 12.9
DRY UNIT WEIGHT (PCF): 122.6
DEG. OF SATURATION (%). 931
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 0
TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
BARRELING / BULGING
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AXIAL STRESS (PSI)

3000

2500

N
o
(@]
(@)

1500

1000

500

BORING NO: BIR44
DEPTH (FT): 108.3
AUSTIN CHALK

0.0

|
0.2

| T T | T
0.4 0.6

AXIAL STRAIN (%)

|
0.8

1.0

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (%F>: 125

DRY UNIT WEIGHT (PCF): 121.5

DEG. OF SATURATION (%): 87.3

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PS1): O

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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3000

2500

2000

1500

1000

AXIAL STRESS (PSI)

500

BORING NO: BIR44
DEPTH (FT): 130.1
AUSTIN CHALK

.

—

' I ! I

0.0 0.2 0.4

T I T
0.6

AXIAL STRAIN (%)

[
0.8

1.0

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT (xF): 13.3
DRY UNIT WEIGHT (PCF): 124.2
DEG. OF SATURATION (%): 100.7
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 0
TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
SHEAR PLANE AT 30 DEG
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TN

AXIAL STRESS (PSI

BORING NO: BIR44
DEPTH (FT): 156.4

AUSTIN CHALK
4000
3000 —
2000 —
1000 —
0 1 I T I
0.0 0.2 0.4

AXIAL STRAIN (%)

l
0.8

1.0

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (%): 11.5

DRY UNIT WEIGHT (PCF): 127.8

DEGC. OF SATURATION (%): 97.5

ASSUMED SPECIFIC’ GRAVITY. 2.7

CONFINING PRESSURE (PSt): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
6.6 x 10ES5 PSI

FAILURE MODE:
SHEAR PLANE AT 30 DEG
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BORING NO.: BIR44
DEPTH RANGE (FT): 172.2—-173.8
AUSTIN CHALK LIMESTONE

1600
N
= 1400 -
Q.
< 1200 — , 3
- . 1
2
< 1000 @ %
L _ n
[}
,EE 800 — S
¢p) - i
600 — &
% - o
400 - R
T - x
) 200 - >
0 IR N N B N D B R N D B O Y A D B D Y S BN N R Y Y S B A
(@) (@] (@] (@] O Q (@] Q (@] (@] Q (@} (@} Q (@) Q (@)
R 8 8 8 R 2 8 8 8 R 2 3 8 8 78
— - - -— - N N N N (4] ™M M
NORMAL STRESS (PSI)
SEE STRESS—STRAIN PLOTS INCLINATION (EEGR‘: VERTICAL
FOR INDIVIDUAL SAMPLE DATA TEST TYPE: UNCONFINED COMPRESSION (ASTM D2938)

TRIAXIAL COMPRESSION (ASTM D2664)

2) DEPTH (FT): ‘i

1) DEPTH (FT): 172.2
172.
J) DEPTH (FT): 173.




GL'0€SS 'ON 80r

34NOI4

SYIINIONI-SISIO0103D
"ONI'S3LIVIOOSSY % NOLSNHOM—NOSVA

1071d NIVY1S—SS34d1S

1S 0SS SvX4dl

AXIAL STRESS (PS)
S 3 S a3
(@] o (@] Q

U N W O D T T |

(o]

BORING NQ.: BIR44
DEPTH (FT): 172.2

AUSTIN CHALK LIMESTONE

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT %‘F) 12.0
DRY UNIT WEIGHT (PCF): 124.7

1

DEG. OF SATURATION (%): 92.3
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): O
TEST TYPE: UNCONFINE
(ASTM D 2938)

CFLE: IR441722 DATE: 051090 CAL: MCT4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
8.421 x10E5 PSI

FAILURE MODE:
AXIAL SPLITTING

1 I I | I ¥ 1 | L | I I | L | I
Q N < © ©Q
(@] (@] O O (&}
AXIAL STRAIN (%)

<

COMPRESSION




AXIAL STRESS vs AXIAL STRAIN AXIAL STRESS vs AXIAL STRAIN

0 BORING: BIR44 DEPTH: 1722 ft BORING: BIR44 DEPTH: 172.2 ft
’—(;2000~ .
& ' l
0)
2 . .
Let
14
’_ - —
n
4 . 8 .
< ®
% 1000 1T -
ROCK TYPE: AUSTIN "CHALK E’ ROCK TYPESAUSTIN CHALK
INCLINATION (DEG): VERTICAL A INCUNATION -(DEG): VERTICAL
MOISTURE CONTENY gsr) 12.0 & MOISTURE ONTENT (s): 12.0
DRY UNIT WEIGHT {PCF): 124.7 g DRY UNIT WEIGHT (PCF): 124.7
DEG. OF SATURATKN (s): 92.3 e DEG. OF SATURATION (#): 92.3
ASSUMED SPECIFIC GRAVITY: 2.7 3 ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 0 i CONFINING PRESSURE (PSI): 0
TEST TYPE: UNCONFINED COMPRESSION TEST g TEST TYPE: UNCONFINED COMPRESSION TEST
1 (ASTM D 3148) & (AS™M D 3148)
{
0 e A AN S N S B N -4 T T T T T
-1.0 -08 -06 -04 -02 00 0.2 0.0 0.2 0.4 0.6 0.8 1.0
LATERAL STRAIN (%) AXIAL STRAIN (%)
----- JACKET-LVDT (3) <o v v+ JACKET-LVDT (3) (G560 PLATEN-DIAL GAUGE

PRELIMINARY

GFILE: AXRYS000; DATE: 04—-19-00 MCT 4
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DEVIATOR STRESS (PSI)

BORING NO.: BIR44
DEPTH (FT): 172.9
AUSTIN CHALK LIMESTONE

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT %SF): 14.6
2400 DRY UNIT WEIGHT (PCF): 119.4
| DEG. OF SATURATION (%): 95.7
ASSUMED SPECIFIC GRAVITY: 2.7
- CONFINING PRESSURE PSI??: 100
- TEST TYPE: TRIAXIAL COMPRESSION
2000 ) (ASTM D 2664)
- §
. 3
1600 — ;
- s
- g
] &
1200 T
. =
. 5
. TANGENT MODULUS AT 50
800 — ULTIMATE STRESS:
- 4.062 x10ES5 PSI
400 FAILURE MODE:
.. SHEAR PLANE
. AT 20 DEG.
o { ] 1 } 1 I 1 | | | | 1 |
= o <+ 9 % Q
o (@] (@] O —

o
AXIAL STRAIN (%)




DEVIATOR STRESS vs LATERAL STRAIN
DEPTH: 1729 ft

3000

[l
o
[ao]
(e>]
1

N

o

(]

(a>]
1

DEVIATOR STRESS (PSI)
S o
o [e>]
o o
i

8
[}
2
A 1
] . 3
1 ROCK TYPE: AUSTIN CHALK E ROCK TYPE: AUSTIN CHALK
4 INCUNATION (DEG): VERTICAL : a INCUNATION (DEG): VERTICAL
1 MOISTURE CONTENT gx): 14.6 : 8 MOISTURE CONTENT ﬁs): 14.6
DRY UNIT WEIGHT: 119.4 : 3 DRY UNIT WEIGHT: 119.4
-1 DEG. OF SATURATION: 959 : e DEG. OF SATURATION: 959
4 ASSUMED SPECIFIC GRAVITY: 2.7 s 3 ASSUMED SPECIFIC GRAVITY: 2.7
1 CONPINING PRESSURE SPS?Q: 100 : " CONFINING PRESSURE SPS?{ 100
TEST TYPE: TRIAXAL COMPRESSION TEST : g TEST TYPE: TRIAXIAL COMPRESSION TEST
1 (ASTM D 2664) ) (ASTM D 2664)
T I T T T I T T [ T i T T I T I T T T
-0.5 -04 -0.3 -0.2 -0.1 0.0 0.1 0.0 0.2 0.4 0.6 0.8 1.0

BORING: BIR44

BORING: BIR44

A 1 1 -

L 1

|

SR WS T NS M SR S |

DEVIATOR STRESS vs AXIAL STRAIN

DEPTH: 1729 ft

TS SO U AU G O S USUI NN WSS U WS SR RN RS U T VN SN PO SR VN S AU S S W’

LATERAL STRAIN (%)

----- JACKET-LVOT (2)

----- JACKET-LVOT (3)

PRELIMINARY

AXIAL STRAIN (%)

GO0 PLATEN-DIAL GAUGE

CFILE: AXRY3000; DATE: 04-19—900 MCT 4
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DEVIATOR STRESS (PSI)

BORING NO.: BIR44
DEPTH (FT): 173.4
AUSTIN CHALK LIMESTONE

INCLINATION DEG): VERTICAL
MOISTURE CONTENT (gF): 13.4
2800 DRY UNIT WEIGHT (PCF): 121.3
] DEG. OF SATURATION (x : 93.1
i ASSUMED SPECIFIC GRAVITY: 2.7
] CONFINING PRESSURE PSIE 200
TEST TYPE: TRIAXIAL COMPRESSION
2400 — (ASTM D 2664)
] &
2000—— ;
- §
: ;
1600 — §
] 3
] i
1200 — g
i TANGENT MODULUS AT 50%
i ULTIMATE STRESS:
800 — 4.040 x10E5 PSI
. FAILURE MODE:
400 SHEAR PLANE
] AT 30 DEG.
0 v T T [ I 1T v I [ r1r 1 rJ7rrr1rr1 1 rrra
= o % © ® Q
(@] O (@} (&) (@) -—

AXIAL STRAIN (%)




DEVIATOR STRESS vs LATERAL STRAIN

BORING: BIR44
3000

DEPTH: 1734 ft

2500

F IS VA S [N UV B SR 1

N

o

o

o
I

1 R

1.

i

DEVIATOR STRESS (PSI)
=) o
[en] (e
o (e

ROCK TYPE: AUSTIN CHALK

INCUNATION (DEG): VERTICAL

MOISTURE comzm s: 2 134

DRY UNIT WEIGHT (P ) 121.3

DEG. OF SATURATION (s): 93.0

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE Ps?z. 200

TEST TYPE: TRIAXAL COMPRESSION TEST
(ASTM D 2664)

900

§ SN NS T N E SAUUN S NN DU NN SR SN SR S |

L.
v,
3,

(]

1 ] T

-0.4

T T ! ]
03 -02 -0
LATERAL STRAIN (%)

----- JACKET-LVDT (2)

|
o
L

L

3
0.0

GFILE: LAT3000; DATE: 04—12-90

0.1

PRELIMINARY

SR TR TR SN VAN WU S SUNN S0 SN | R PR WS SN S VUV (N WO SN SN SN U S WU S
...,
...

DEVIATOR STRESS vs AXIAL STRAIN
BORING: BIR44 DEPTH: 1734 ft

ROCK TYPE: AUSTIN CHALK
INCUNATION (DEG): VERTICAL

MOISTURE CONTENT (s): 13.4

DRY UNIT WEIGHT (PCF): 121.3

DEG. OF SATURATION (s): 93.0
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE éps?i 200

TEST TYPE: TRIAXWL COMPRESSION TEST
(ASTM D 2664)

LA AL A
0.4 0.6 0.8

AXIAL STRAN (%)

B0 PLATEN-DIAL GAUGE

1.0

GFILE: AXRY3000; DATK: 04—10~980 MCT 4
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AXIAL STRESS (PSI)

400

300

200

100

BORING NO: BIR44
DEPTH (FT): 186.3
FAGLE FORD SHALE

—

0.0

T | 7 T I T
0.4 0.8 1.2

AXIAL STRAIN (%)

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (=): 14.6

DRY UNIT WEIGHT (PCF): 120.2

DEG. OF SATURATION (%): 98.1

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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BORING NO: BIR44
DEPTH (FT): 224.6
FAGLE FORD SHALE

600

500 —

S

o

o
l

300 —

200 —

AXIAL STRESS (PSI)

100 —

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

AXIAL STRAIN (%)

I
0.8

1.0

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (®): 12.2

DRY UNIT WEIGHT (PCF): 124.7

DEG. OF SATURATION (%): 93.8

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

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

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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BORING NO.: BIR44
DEPTH RANGE (FT): 232.2-233.4
EAGLE FORD SHALE

500
~
%)
O 400
N
9 o i
i 300 ;
=] (1) 2 e
D 200 i
x o
L<5 S
o™
T 100 3
m 3
] !
&
0 R I S I R RN RN R S RN RN N SN M B R R E—
O (@] Q (@] (@] o o (@] o o (@)
o (@] (@] (@] (@] (@] o (@] o o
— N M ~ [Te] © M~ 00 ()] Q
NORMAL STRESS (PSI)
SEE STRESS—STRAIN PLOTS INCLINATION (DEG): VERTICAL
FOR INDVIDUAL SAMPLE DATA TEST TYPE: TRIAXIAL COMPRESSION (ASTM D2664)
1) DEFTH (FT): 232.2
2) DEPTH (FT): 233.0
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600

DEVIATOR STRESS (PSI)
N
(]
Q

BORING NO.: BIR44
DEPTH (FT): 232.2
FAGLE FORD SHALE

Q ™ x ©
o o o o

AXIAL STRAIN (%)

T T T 7T T T [ T 7T T T T 7T T [ 7T T T [ T 10

<

-—

N

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT gs : 14,9
DRY UNIT WEIGHT (PCF): 121.9
DEG. OF SATURATION (%): 105.5
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE SPSIE 200
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

CSALE IR442322 DATE: 05—-01—90 CAL MCT4

TANGENT MODULUS AT 50
ULTIMATE STRESS:
1.250 x10E5 PSI

FAILURE MODE:
SHEAR PLANE
AT 30 DEG.
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BORING NO.: BIR44
DEPTH (FT): 233.0
EAGLE FORD SHALE

600

o

o

o
|

!

8
o
|

DEVIATOR STRESS (PSI)
g
|

200 —

=

100 —
0 — T 17 T T 1T T T T 1 |
Q " © @ N
o o o -

o
AXIAL STRAIN (%)

1.5

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT EIF) 14.8
DRY UNIT WEIGHT (PCF):

DEG. OF SATURATION (%): 104.3
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE SPSI& 300
TEST TYPE: TRIAXIAL COMPRE

121.9

SSION
(ASTM D 2664)

CFILE: iIR442330 DATE: 05-01—90 CAL: MCT4

TANGENT MODULUS AT 50
ULTIMATE STRESS:
1.538 x10E5 PSI

FAILURE MODE:
SHEAR PLANE
AT 40 DEG.




DEVIATOR STRESS (PS!)

DEVIATOR STRESS vs LATERAL STRAIN
DEPTH: 233.0 ft

BORING: BIR44

DEVIATOR STRESS vs AXIAL STRAIN
BORING: BIR44 DEPTH: 233.0 ft

800
600+
i
4001 |
i
- i
"
200~ ROCK TYPE: EAGLE FORD SHALE ‘
INCLINATION (DEG): VERTICAL -
MOISTURE CONTENT (s): 14.8 %
4 DRY UNIT WEIGHT (PLF): 121.9 i
DEG. OF SATURATION (s): 100.0 "
1 ASSUMED SPECIAIC GRAVITY: 2.7
CONFINING PRESSURE SPS?{ 300 .-:
TEST TYPE: TRIAXUL COMPRESSION TEST %
- (ASTM D 2664) N
0 T T T T T T T

O-O0-O-0-0-0
O
ALV ASAVATRTAS g A

o-00©
O
’.

ROCK TYPE: FAGLE FORD SHALE
INCLINATION (DEG): VERTICAL
MOISTURE CONTENT (s): 14.8
DRY UNIT WEIGHT (PCF): 121.9

DEG. OF SATURATION (s): 100.0
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE Ps?(: 300

TEST TYPE: TRIAXAL COMPRESSION TEST
(ASTM D 2664)

CGFILE: LAT800; DATE: 04-19-80

l
-0.8 -0.6 -0.4

LATERAL STRAIN (%)

----- JACKET-LVOT (3)

l
-0.2

0.0

T T T T

4 T ] T
0.2 00 0.2 0.4 06 038 1.0 1.2 1.4
AXIAL STRAIN (%)

----- JACKET-LVDT (3) GB350 PLATEN-DIAL GAUGE

PRELIMINARY

GFILE: AXRYB0O; DATE: 04—16—-00 MCT 4
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AXIAL STRESS (PSI)

BORING NO.: BIR44
DEPTH (FT): 287.1
EAGLE FORD SHALE

400
300 —
200
100 —
0 1T T [ T T 7 7T 7 T T 711 T
o o < © «a S
(@) O o o —

o
AXIAL STRAIN (%)

INCLINATION (DEG): VERTICAL

MOISTURE CO TENT % F) 13.9

DRY UNIT WEIGHT (PCF): 122.0

DEG. OF SATURATION (%): 98.3

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GFLE: IR442871 DATE: 05-01-80 CAL: MCU3

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.628 x10E5 PSI

FAILURE MODE:
AXIAL SPLITTING
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BORING NO: BIR44
DEPTH (FT): 295.7
FAGLE FORD SHALE

400

~ 300 —

N

o

~~ ]

90

A

= 200

}__

%

N i

<

><

<C 100 —
0 LI T I I I ' I
0.0 1.0 2.0 3.0 4.0 5.0

AXIAL STRAIN (%)

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT (%): 10.0

DRY UNIT WEIGHT (PCF): 126.7

DEG. OF SATURATION (%): 81.9

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
3.3 x 10E3 PSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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BORING NO.: BIR44
DEPTH (FT): 194.6
EAGLE FORD SHALE

SWELL (%)
) N
]

N
PRESSURE (PSI)

K

30

INCLINATION SDEG VERTICAL
DRY UNIT WEIGHT (PCF): 128.6
M.C. BEFORE TEST (as) 139
M.C.AFTER TEST (s); 191

GAIN IN MOISTUR E %
SWELLING. PRESSURE INDEX (PSl):
TEST TYPE: swa(%%;) PRESSUR

INDEX
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SWELL (%)

BORING NO.: BIR44
DEPTH (FT): 256.9
EAGLE FORD SHALE

INCLINATION SDEG VERTICAL

DRY UNIT WEIGHT (PCF): 117.6

M.C. BEFORE TEST (x) 15.6

M.CAFTER TEST 19 2

GAIN IN_MOISTURE.

SWELLING PRESSUR INDEX (PSI):

TEST TYPE: SWELLING PRESSUR
(ISRM)

]
o) 9

PRESSURE (PSI)

T T T T 1

INDEX




GEOMECHANICAL TEST RESULTS

BORING BIR 45
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GEOMECHANICAL TEST RESULTS

BORING BIR 44
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TABLE E-5. GEOMECHANICAL TEST RESULTS-BORING BIR 44

GENERAL BORING MOISTURE | DRY SPECIFIC ATTERBERG FRACTION CARBONATE| SAMPLE SAMPLE | UNCONFINED TRIAXIAL COMPRESSION | FAILURE | TANGENT YOUNG’S MODULUS POISSON'S BRAZIL 2ND CYCLE MODIFIED SWELL COMMENTS
LITHOLOGY DEPTH CONTENT |DENSITY|GRAVITY | LIMITS FINER THAN [CONTENT | OIMENSION| FAILURE |COMPRESSIVE |GONFINING | DEVIATOR |STRAIN | RATIO TENSILE  |SUAKE TABOR PRESSURE
[N PI | #200 SIEVE RATIO MOODE/ |STRENGTH PRESSURE | STRESS Esq UNLOAD! STRENGTH | DURABILITY | ABRASION/ |INDEX
uD DEGREES* 3 om0y RELOAD LS INDEX HARDNESS
foet percent pel parcent percent psi i psi percent | (psx10ES | (psx10ES s psi percent INDEX porcent

CLAY 0.0 22.8 T
CLAY 0.2 228 54 35 R
AUSTIN CHALK 2.0 127 ] 1212 22 D 1135 0.34 4.49 0 NOTE 1
AUSTIN CHALK 2.0 12.00 018 N NOTE 2
AUSTIN CHALK 2.8 12.2
AUSTIN CHALK 35 14.2 S
AUSTIN CHALK 36 13.3] 1221 1.9 D 1150 0.58 3.30 ]
AUSTIN CHALK 20.3 11.7 | 1259
AUSTIN CHALK 20.7 11e| 1232 2.2 3] 20 2518 063 5.11 20
AUSTIN CHALK 211 123 1220 2.2 5] 100 2865] 0.59 5.49 100 NOTE 1
AUSTIN CHALK 211 10.50 026 NOTE2
AUSTIN CHALK 30.1 13.1
AUSTIN CHALK 30.2 11.2 0.5 331
AUSTIN CHALK 30.3 11.4] 1245 2.1 3 2975 0.75 5.00 )
AUSTIN CHALK 467 13.5
AUSTIN CHALK 46.9 13.9 0.4 229
AUSTIN CHALK 47.0 143] 1173 2.1 D 2766 0.80 4.40 )
AUSTIN CHALK 50.8 15.9
AUSTIN CHALK 51.2 17.1 0.5 210
AUSTIN CHALK 513 18.7 [ 1104 22| B-1/30 2233 0.33 8.40 0
AUSTIN CHALK 69.2 16.0
AUSTIN CHALK 69.3 15.6 200
AUSTIN CHALK 69.4 13| 1229 2.2 D 1751 0.46 a.40 o
AUSTIN CHALK 78.4 11.5
AUSTIN CHALK 78.8 129 ] 1226 2.1 c 390 162 029 0
AUSTIN CHALK 95.1 142] 1164
AUSTIN CHALK 953 139 95.3 T
AUSTIN GHALK 108.1 12.9 2.69
AUSTIN CHALK 108.3 125 1215 B 23 o 2619 0.91 4.40 )
AUSTIN CHALK 108.7 12.1 B 04 e 236
AUSTIN CHALK 129.9 12.3
AUSTIN CHALK 130.1 13.3] 1242 2.3 B-1/30 2898 0.79 570 0
AUSTIN CHALK 156.1 12.7 -
AUSTIN CHALK 156.3 12.4 0.5 286
AUSTIN CHALK 156.4 115 ] 127.8 ] 2.1 ] 8-1730 3300 0.64 6.60 0 B
AUSTIN CHALK 171.2 126 1253 —
AUSTIN CHALK 171.3 1.8 05 285
AUSTIN CHALK 172.2 120 1247 2.3 D 2379 | 0.37 8.42 o NOTE 1
AUSTIN CHALK 172.2 8.31 016 NOTE 2
AUSTIN CHALK 172.6 139 1195
AUSTIN CHALK 1729 146 | 1184 2.2 | B-1/20 100 2272 0.55 4.06 100 - NOTE 1
AUSTIN CHALK 1729 - 708 001 - NOTES
AUSTIN CHALK 173.4 134 1213 ~ 22| B-1/30 200 2494 0.63 4.04 200 [ [ NOTES 143
AUSTIN CHALK 1734 | Y] TR I 011 — NOTESSa3
AUSTIN CHALK 1738|120 05 —_' " 213 -




TABLE E-5. GEOMECHANICAL TEST RESULTS-BORING BIR 44 (Continued)

[ GENERAL BORING MOISTURE | DRY SPECIFIC |ATTERBERG |FRACTION |CARBONATE| SAMPLE | SAMPLE |UNCONFINED |TRIAXIAL COMPRESSION | FAILURE | TANGENT YOUNG'S MODULUS POISSON'S  |BRAZIL  |2NDCYCLE |MODIFIED | SWELL COMMENTS
LITHOLOGY DEFTH CONTENT |DENSITY|GRAVITY | LiMmTS FINER THAN |CONTENT  {DIMENSION| FAILURE |COMPRESSIVE [GONFINING] DEVIATOR | STRAIN ) RATIO TENSILE | Stake TABOR PRESSURE
[ PI|#200 SIEVE RATIO MODE/ |STRENGTH  |PRESSURE | STRESS £50 | UNLOAD! STRENGTH |DURABILITY | ABRASION/ | INDEX
) Lo |oEcREES¥ 73 0,3 RELOAD oy INDEX HARDNESS
feet percent pet percent porcent psi psi psi percent | (psi)x10E5 | (psi}x10E5 psi psi percent | INDEX percent
EAGLE FORD SHALE 186.2 155 —
EAGLE FORD SHALE 186.3 158 70| 65 99.0
EAGLE FORD SHALE 186.3 146 1202 21 D 332 141 0.60 )
EAGLE FORD SHALE 192.1 154 1192
EAGLE FORD SHALE 192.3 5.1 e
EAGLE FORD SHALE 194.2 159 1178
EAGLE FORD SHALE 194.6 139 1286 95| 62 58.2 56 T
EAGLE FORD SRALE 1949 158 1158 280
EAGLE FORD SHALE 2244 139
EAGLE FORD SHALE 2246 118 69] 39 86.4 —
EAGLE FORD SHALE 224.6 122] 1247 B 22 3 445 054 087 0
EAGLE FORD SHALE 2322 149 | 1219 273 73] as 58.8 53 22| B-1/30 200 531 0.75 125 200 ]
EAGLE FORD SHALE | 2326 153 | 1181
EAGLE FORD SHALE | 2330 148 1219 23| B-1/40 300 550 | 086 1.54 300 NOTES 133
EAGLE FORD SHALE | 2330 - 112 189 0.08 NOTES2&3 B
EAGLE FORD SHALE | 2563 159 117.3 !
EAGLE FORD SHALE | 256.7 153 1120 272 69| 35 958 44 - G
EAGLE FORD SHALE | 256.9 156 1176 - 570
EAGLE FORD SHALE | 286.4 135 1231
EAGLE FORD SHALE | 2871 139 1220 2.4 B 309 072 063 5
EAGLE FORD SHALE | 2955 10.7
EAGLE FORD SHALE 295.7 98 39] ot 704 —
EAGLE FORD SHALE 295.7 100 | 1267 23| D 133 4.58 0.03 o
PROCEDURE ASTM D2216 ASTM-D354] ASTM-04a213 ASTH-Daz2 ASTI-02933 ASTM-D2664 ASTM-D3148 ASTM-D3148 ISAM ISHM ISAM 1SAM ]
BIR44PRT WK
REVISION: 1 1 PRELIMINARY
DATE: 519130 (SUbjeCt to Revision)
* EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS.
Symbol Failure Type Symbol Failure Type
NOTES : 1) MODULUS WAS CALCULATED FROM AXIAL STRAINS
A No discernible failure plane B-4 Combination MEASURED USING DIAL MICROMETER.
AXIAL LENGTH IS THE SAMPLE LENGTH
{B) Well defined shear plane @ "X" angie (deg) to [ Barreling/Buiging
vertical of to long axis of core 2)MODULII AND POISSON'S RATIO WERE CALGULATED FROM
B Shear plane D Longitudinal {axial) splitting AXIAL AND LATERAL STRAINS MEASURED USING AXIAL
AND LATERAL LYDTS.
B-2 Bedding plane shear E Canical Note: Some values in this table may be revised based on reviews of test AXIAL LENGTH IS 2.8 INGHES
. _ _ procedures and individual test results, The reader should refer to the latest .
83 Shear plane along pre-existing fracture, F No information revision of the gINT geotachnical data base (geotechnical report GR-70). 3 CYCLIC TESTS WITH ONE UNLOAD-RELOAD CYGLE.

shear zone, elc.



€1°0€G6S 'ON 8ofr

34NOI4

SYIINIONI—SISIO01039
"ONI'S3IVIDOSSY % NOLSNHOrM—NOSWYA

101d NIVYLS—SS3YHLS

311S 0SS SvX