SSCL~SR- 116

soGL-5R~-L11b
Project No. 87-888-0017

Report No. SSC-GR-57
August 1990

Data Report for

Top of Eagle Ford Shale

between F1 and E2 - -

Coreholes B 1737, B 22-90, and B 1807

«

¢
\

SUNCNCNCN N NN

NNNNNNANN
ANANNANNNANNN

NANNANANN

Prepared by: E E:p anrggoz;echnology

Long Beach, California

Prepared for: RIK__sjmwours

Oakland, Califomnia



wp/VOBN/EAGLEFRD

FOREWORD

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

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

« To provide data for a preliminary structural design

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

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

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

« Footprint location data
« Structure-specific data
« Global data.

This report was prepared as part of the global data phase of geotechnical characterization at the SSC site.
Data collection for this study was focused on drillhole-based geological, geophysical and geomechanical
tests at key locations around the ring. At these locations the main ring tunnel is expected to pass through,
or run dose to, formational contacts. 1n combination with data from the other phases, these data will allow
conceptual designs of construction methods and structural supports for key underground structures. This
data report includes the resuits of both field and laboratory tests for specific drilling and sampling sites.



DATA REPORT

Site Designator: Top of Eagle Ford Shale

Objective:

Drill borings to determine the depth to the top of Eagle Ford Shale at locations where the

main ring tunnel is expected to pass through or be close to formation contact; obtain core samples for
laboratory geomechanical testing to characterize the geotechnical conditions at the locations of these

coreholes.

Three borings, B 1737, B 22-90, and B 1807, were drilled and their locations are shown in Figure 1.

The borings are located on the west-northwestern section of the proposed tunnel alignment,

approximately 1.5 miles from Lone Elm, Texas.

Boring Locations:

Easting

Boring Northing Surface Elevation
(feet) {feet) (feet)
B 1737 269,750 2,171,178 752.3
B 22-90 273,231 2,172,395 735.6
B 1807 276,407 2,173,313 716.7
Scope and Schedule:
Boring Drilling Wire-Line Laboratory Plugging
Logging Testing
B 1737 March 23 to 28, 1990 March 28, 1990 April 17 to 28, 1990 March 30, 1990
B 22-90 March 29 to 30, 1990 March 31, 1990  April 1010 18, 1990  March 31, 1990
B 1807 March 27 to 28, 1990 March 28, 1990 April 7 to 28, 1990 March 28, 1990
Conditions Encountered: (see lithologic logs, Appendix A)
Total Drilling (feet) Weathered Fresh Eagle Ford
Depth Wash Soil Austin Chalk Austin Chalk Shale
Boring (feet) Boring Coring (feet) (feet) (feet) (feet)
B 1737 247.0 0.0t0110.2 | 110.2t0247.0| 0.0t04.5 45to0 14.5 14510 173.6 | 173.6 t0 247.0
B 22-90 | 2320 0.0to 1020 | 102.0 to 232.0| 0.0t00.5 0.5t0 7.1 7.1t0175.9 | 175.9 to 232.0
B 1807 211.0 0.0t0 121.0 | 121.0t0 211.0| 00to1.5 1510 13.5 13.510 160.3 | 160.3 to 211.0
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Geophysical Logging: (see wire-line logs, Appendix B)

Boring | Spontaneous Normal Guard Point Natural | Short & |{Compensated Sonic
Potential Resistivity Resistivity | Resistance | Gamma Long Density Velocity
(Short & Long) Gamma (caliper) (full wave)
B 1737 X X X "X
B 22-90 X X X X
B 1807 X X X X X X X X
Bulk and Clay Mineralogy Test Resuits Summary: (see also Appendix C)
Formation: Eagle Ford Shale
Whole Rock Composition: Absolute Clay Abundance:
Mineral Eercent Mineral Bercent
montmorillonite 61-69
Not analyzed illite 13-14
' kaolinite 17-25
wB/VOBN/EAGLEFRD 3



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

Vertical Formation/ Moisture Dry Unconfined Tangent Brazil
Depth Lithology Content Density = Compressive  Young's Tensile
(ft) (%) (pcf) Strength Modulus Strength
(psi) Eso (psi)
(psi x 10°)
Boring B 1737
124-125  Austin Chalk 13-14 122-124 1517 6.67
150 Austin Chalk 12-13 123-127 1273 1.19
157-158 Austin Chalk 14-16 116-121 2401 5.75 213
166-169 Austin Chalk 12-15 119-126 1702 0.87-4.39
172173 Austin Chalk 13 120-123 426 0.56 235
177-178  Eagle Ford Shale 19 113-114 223 0.90
182 Eagle Ford Shale 18 113
186-188  Eagle Ford Shale 18-19 110-114 209 0.59-0.64
220 Eagle Ford Shale 12-15 120-123 137 0.26
240 Eagle Ford Shale 89 135-138 795 1.26
Boring B 22-90
125 Austin Chalk 14 120-121 2322 4.40
132 Austin Chalk 15 119
. 157-158 Austin Chalk 13 122-123 1978 6.04
170-175 Austin Chalk 11415 116-126 1900-1924  2.37-16.00 252
183-188 Eagle Ford Shale 13-18 115-123 245-253 0.47-0.65
227 Eagle Ford Shale 15-16 119-122 158 0.68
Boring B 1807
124-125 Austin Chalk 11-13 128-129 1895 3.81
152-156 Austin Chalk 12-16 115-123 2119 0.93-5.65 266
159-160 Austin Chalk 12-13 126 477 0.71
162-167 Eagle Ford Shale 17-19 108-115 150 0.64-0.69
197 Eagle Ford Shale 12-16 117-127 230 o
203-204 Eagle Ford Shale 13-16 117-127 239 0.68

Hole Status: All the borings were plugged with cement grout (see Appendix D).

WP/VOBN/EAGLEFRD
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APPENDIX A

LITHOLOGIC LOGS



LITHOLOGIC LOG

BORING B 1737
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LOG OF BORING
BORING NO:B PG oF
PROJECT:  SSC - Texas Site 1737 PR L BT
LOCATICN: ,75
CLIENT: The Earth Technology Corporation g 3??71,?7??;1;
' GROUND EL: .
TASK NO.: 17 752.3 Feet
DATE: 3/23/90 TYPE! wash/NX Core(l) CASED TO:13.0' CONTRACTOR: MJA
W SAMPLE LEGEND WATER INFORMATION
w
= & : a§ v | S= SPLIT SPOON | Wash boring from 0.0 to 110.2'
- & ﬁg S E . E . 5:?_% 05- .| T= 2" THIN WALL | No water loss observed
Ful @ (w3 E od|ae8g OE"g L ',l"UBE Wet PFotary Wash/Core boring,water
et | 2 ;z & AL E“‘E" g,_ U= 3Tug}51m WALL level not determinable
o |c.
e =< = WEF@ |2 | c= NX ROCK CORE
TOP (BQT. DESCRIPTION OF STRATUM
7 CLAY (Residual soil),slightly silty,calcareous,w/small
A gtan weathered limestone fragments (CH-CL)
7/ CLAY (Residual soil),silty,calcareous,tan w/small tan
// weathered limestone fragments (CH-CL) .
- 5 :71:1_1 LI?'IES'IONE(Austin Chalk) ,highly weathered,med.to nod.
i nard,tan and white,w/soft to v.soft argillaceous
—— interbeds
_ lo l?l 8y
Sto Drilling14.s
- 1SfET S0 LIMESTONE (Austiin Chalk) fresh,med. to mod.hard , 1t.gray
- 3424-90 w/soft to med.hard,dark gray, argillaceous/shaly
ot ‘ interbeds
20
[ oo
L 30T
—~ 35505
~ 40pCT

ORILLING GEOLOGIST Scott E. Lesikar

ASSISTANTW_ CHECKED BY7.p. Muphy




LOG OF BORING

PROJECT: ssC - Texas Site

CLIENT: The Earth Technology Corporation

BORING NO:B1737 PG2 OF7

LOCATION: N 269,750 Feet
E 2,171,178 Feet
GROUND EL: 752.3 Feet

DRILLING GEOLGGIST Scott E. Lesikar

TASK NG.:¢ 17
DATE: 3/24/90 TYPE: ,qasg% Core(1) CASED TO: 13.0' CONTRACTOR: MJA
w SAMPLE LEGEND WATER INFORMATION
w (L]
o Z 8 » | S= SPLIT SPOON :
z g rE = E |E g;ﬁw 3 T= 2% THIN WALL | Wash boring from 0.0'to 110.2'
EE = u§ - E Wo g QE S| TUBE No water loss observed
N E-REE = ﬁg 3= Emb,‘E g,’i’, Us 3% THIN WALL |Wet Rotary Wash/Core boring,water
u v &d u weu GEEO Z TUBE level not determinable
* o = | c= NX ROCK CORE
TQOP (BOT. DESCRIPTION OF STRATUM
s LIMESTONE (Austin Chalk) ,fresh,med.to mod.hard,lt.gray
—— w/soft to med.hard,dk.gray argillaceous and occ.
—— shaly interbeds
L 45
— S0pIT
— SSPa
L coEms
- 65
~ TOE
| 7sEa ~75.0-76.0  very hard bed
- 80 =
ASSISTANT Jack L. Cooper CHECKED BY J.p. Murphy




LOG OF BORING BORING NO:B1737 PG 3 CF 7
PROJECT: SSC - Texas Site
LOCATION: N 269,750 Feet
CLIENT: The Earth Technology Corporation E 2,171,178 Feet
GROUND EL: 752.3 Feet
TASK NO.: 17
DATE: 3/24/90 TYPE ¢ wash/NX Core CASED TO:13.0° CONTRACTOR :M7A
w SAMPLE LEGEND WATER INFORMATION
w ° .
> - 3 - °§5u, . Sm SPLIT SPOON |[Wash boring frem 0.0'to 110.2'
~_| g Ilél z . g NE-1oa nﬁ. | T= Z;UEEIN WALL Iv?;tmkt;er loss %);servedbo .
w w : Wo [Wa oé (] ™ tary Wash/Core boring,water
Eld_l g E,g E Eg Eg éwga gg Usm 3;Uggm WALL level not determinable
1] 7] a. a.
S 29| = wighe C= NX ROCK CORE
TaP {BOT. DESCRIPTION OF STRATUM
—— LIMESTONE (Austin Chalk) ,fresh,med.to mod.hard,lt.gray,
Irir sli.fossil.,occ.pyrite nodules w/sli.argill.to v.
. = o argill.interbeds (0.1 to l.1ft.thick and spaced 0.2
Hj to 1.05 ft.apart below 110.2')
~ 850D
— 90T
L 95
— 100pTTT ~100.5-101.0  thin,v.hard bed
Ty 101.0-102.0 med. thick bentonitic,v.soft,bluish-
l‘xid gray bed
105
- 1 10F Started Coging |
T 110.2 111.0s-111.6g  thin,v.argill.,dk.gray bed
T 111.9s-112.0g v.thin,sli.argill. ,med.gray bed
—— 112.9 ~1-1/2"dia.pyrite nodule
o 113.0g-113.7g thin,sli.argill.,med.gray bed w/
e Inoceramis prisms
- 115 €1 95 | 93 113.8-114.05 68° fracture, slks. ,rough, fresh,up to
e 1/8"calcite filling
= = 113.9s-114.4g thin,sli.to mod.argill. ,med.gray bed
—— §:op§td Drilling] 115.0g-116.1g med.thick,mod.argill. ,med.gray bed
Al 119.0 24~9 116.5g-117.2g thin,mod.argill. ,med.gray bed .
| 2o 119.0 Starthd Drilling 118.25g-119.5g med.thick sli.to mod.argill.,med.to
T 3t26-9( dk.gray bed
o aen . 119.2-119.5 64°incipient fracture,w/1/8"calcite
L C2 100 9 £illi
—— 123.0 8 119.4g-121.6g9 n\ed.nthglck,nod.argill. W/v.argill. ,med.
= o to dk. gray interhad fml_ZQ_}g_lZ]__lg_.— |

DRILLING GEOLOGIST Soott E. Lesikar ASSISTANT Jack L. Cooper

CHECKED BY J.D. Murphy




LOG _OF BORING BORING NO:B1737 PG 4 OF 7
PROJECT: SSC - Texas Site
LOCATION: N 269,750 Feet
CLIENT: The Earth Technology Corporation E 2,171,178 Feet
GROUND EL: 752.3 Feet
TASK NO.: 17
DATE: 3/26/90 TYPE twash/NX Core(l) CASED TO: 13 o CONTRACTOR: myA
w SAMPLE LEGEND WATER INFORMATION
W 2 =
8 3 a v | S= SPLIT SPOON
E._ e ﬁg z :Eu . E . ;“:;é‘i‘ E ] T= Z;Ugl;IN WALL | No water loss observed
o o|Wa ::E O |%u Wet Rotary Wash/Core boring,water
|2 22 o |52|52| 2EEE 9% e 3y THIN AL | leved rot ceteminanie
v u o o
2 29 = "’?_E“’ 2 C= NX ROCK CORE
TaQP |BAT. DESCRIPTION OF STRATUM
—— LIMESTONE (Austin Chalk) ,fresh,med.to mod.hard,lt.qray,
o e c2 sli.fossil.,with .05 to 2.0ft.thick sli.argill.to shaly
T I I 23.0 interbeds spaced 0.35 to 2.4ft.apart
=== = 120.9 25°fracture, slks. , sli.rough,clean, closed
oot 123.0 122.0g-123.0g med.thick,sli.argill.,lt.to med.gray bed
L. | 25T 123.5g-123.9g  thin,sli.argill.,lt.to med.gray bed
T 123.8-123.9 50°fracture, slks.,clean,closed
124.0-124.25 60°frac. ,incipient w/1/8-1/16"calcite
e 99| o8 filling
e e 125.4g-125.5g (2)v.thin sli.argill.,lt.to med.gray mis»
—— 125.7g-126.2g9 thin,mod.argill.,med.gray bed
- 1305 126.5-126.85 65°-70°frac. ,multiple(2) ,rough,clean,
—m 31.5 closed
T 5315 127.0g-127.15g thin,shaly, soft,dk.gray bed
el 128.0-128.7 mualtiple{2)75°frac:,clean,closed,
—— enechelon
LTI 129.05s v.thin,v.argill.,dk.gray bed(~1/2")
— 135S 130.7g-131.29  thin,v.argill.to shaly,soft to mod.hard,
T dk.gray bed
LTI 133.49-133.7g  thin,sli.argill.,lt.to med.qgray bed
T C4 ’ 99| 97 133.8g-134.0g thin,mod.argill.,med.gray bed
135.5g-136.4g thin,sli.argill., lt.to med.gray bed
140 = 136.4g-136.75g thin,v.argill.,dk.qray bed
m—— 136.75g-137.85g med. thick,sli.argill., lt.to med.gray bed
- 41,5 138.29-138.4g  thin,v.argill.,dk.gray bed
e 141.5 140.3g-141.1g thin,sli.to mod.argill.,med.qray bed
m——— 141.0-141.4 60°-65°incipient frac.,clean,closed
T 142.3g-142.6g thin,mod.argill.,med.gray bed
L 1450y 142.6g-143.0g  thin,sli.argill.,bioturbated,lt.to med.
1:1:1 gray M
iy C5 143.9g-144.1g thin,v.argill.,dk.gray bed
o 144.1g-145.1g med.thick,sli.argill.,lt.to med.gray bed
146.6g-146.7g  thin,mod.to v.argill.,dk.gray bed
— 149.49g-150.59 thin,v.argill.,dk.gray bed
= 150Xy 150.59-151.4g thin,mod.argill.,med.gray bed
—— 151.7g-152.4g  thin,sli.argill.,lt.to med.gray bed
—— 153.29-154.8g med.thick,mod.to v.argill.,med.to dk.
I:I:Ti gray :
- |55 : :Jlx
o o 157.0g-157.9g  thin,sli.argill.,lt.to med.gray bed
LT 158.7g-159.3s  thin,mod.argill.,becaming v.argill.below
s - 159.1,med.to dk.gray bed ‘
T LT 160.5g-161.4g thin,mod.to v.argill.,med.to dk.gray bed
- 16 Ot E

DRILLING GEOLOGIST W.D. Flanigan

ASSISTANT gack 1. cooper CHECKED BY_g.p, Muphy



LOG OF BORING BORING NO®1737 PG 5 OF 7
PROJECT: 8SC - Texas Site
LOCATION: N 269,750 Feet
CLIENT: The Earth Technology Corporation E 2,171,178 Feet
GROUND EL: 752.3 Feet
TASK NO.: 17 ’
DATE: 3/26/90 TYPE tWash/NX Core(l) CASED TO: 13.0' CONTRACTOR: MJA
w SAMPLE LEGEND WATER INFORMATION
w S z
= O Z alern |2 S= SPLIT SPOON
= g |Fgl & |E.|2.|E588 |3 .| T= 2" THIN wALL
Ful @ w3 = Ho | Ha gé S °-t.ua’. TUBE No water loss observed
ol = =42 a E‘Qu; Eg <NBE Sr U= 3% THIN WALL |Wet Rotary Wash/Core boring,water
] v &4 w & |a 5,'5}‘_-‘@ < TUBE level not determinable
e = e n_ T | C= NX ROCK CORE
TOP |BQT. DESCRIPTION QF STRATUM
—— c6 161.9 LIMESTONE (Austin Chalk) ,fresh,med.to mod.hard,lt.gray,
im0 4» . sli.fossil.,w/ 0.3 to 3.1ft.thick sli.argill.to v.
oy Lol. argill.interbeds spaced 0.1 to 0.4 ft.apart
161.5g-161.7g thin,mod.argill. ,med.gray bed
S 162.0g-162.3g  thin,sli.argill.,lt.to med.gray bed
Y ——— 164.659-164.% thin,sli.argill.,lt.to med.gray bed
- 164.9-165.2 65°frac.,slks. ,med.rough,clean,closed
rT13C7 98 97 165.3g~168.4g med. thick,mod.to v.argill.,dk.gray bed
—— 168,59-168.9g thin,sli.argill.,soft,lt.to med.gray bed
LT 168.99-170.6g  med.thick,sli.to mod.argill.,lt.to med.
—— gray bed
— 170y 170.6g9
T 171.5 LIMESTONE {(Austin Chalk),fresh,med.to mod.hard,fossil.w,
T I71.5 abund.sharks teeth from 173.1'to 173.65' and
ghosphate nodules from 173.5'ta:173.65' (‘Bransition Zond
SHALE (Eagle Ford),fresh,soft to med.hard,v.thinly
bedded,v.fine grained,dk.gray,w/occ.pyrite ncdules,
concretions, claystone lenses,and thin arenaceous
100 | 96 interbeds
174.8-175.2 Pyrite nodule
175.4-175.6 45°frac. ,smooth,clean,closed,planar
176.1 20°frac.,slks.,sli.rough,clean,closed,
— 180 Stopprd Driflling planar
181.5 3$26-94 176.35-176.5 30°frac. ,incipient
181.5 tartéd Driflling{177,1-177.3 45°frac. ,slks. ,clean,closed,curvilinear
3427-90 . |179.2 20°frac.,slks.,sli.rough,clean,closed
| 179.7 50°frac.,slks.,smwoth,clean,closed |
L 185E 183.9 40°frac. ,slks.,sli.rough,clean,closed
3 185.8g9-186.2g thin,arenaceocus,med.hard, fossil.bed
100 98
L~ 190F 190.2 claystone concretion
191.5 191,.7-191.8 45°frac.,incipient,clean,closed,
1S = 191.9 1/4"thick claystone,hard,tan bed
. 193.1s «1/16"thick claystone, hard,tan lens
193.8 1/4"thick claystone, hard,tan lens
: 194.2 1/4"thick claystone,hard,tan lens
— 95
89 50 NOTE: Oore Run Cl0-Lost all recovery,retrieved
on second attempt(low RQD)
—~200¢
202.0
202.0

DRILLING GEQLOGIST W.D. Flanigan'

ASSISTANTJack L. Cooper CHECKED BY J.pD. Murphy




L3G OF BORING BORING NO:pm1737 PG g OF 7
PROJECT:  SSC - Texas Site
LOCATION: N 269,750 Feet
CLIENT: The Earth Technology Corporation GROUND EL E 2,171,758 Feet
752,
TASK NO.: 17 2.3 Feer
DATE: 3/27/90 TYPE! wash/NX Core CASED TO213.0'(2) CONTRACTOR: ymyn
w SAMPLE LEGEND WATER INFORMATION
.l ] =
=z Ll Z " |e | 8gu |2 | S= SPLIT sPooN
| 8 ﬁé‘ < E e E‘::n_%’ é .| T= 2" THIN WALL |No water loss observed
Ful @ lws F oglog gE._z L "l"UBE Wet Rotary Wash/Core boring,water
ew | = gz 8 Cx|fc ﬁwé)-o gl- U= STUQEIN WALL | 1level not determinable
a, [N
e 29 9 “@F® |2 | o= Nx ROCK CORE
TGP [BOT, DESCRIPTICN OF STRATUM
SHALE (Eagle Ford) ,fresh,soft to med.hard,v.thinly
202.0 bedded,dk.gray,w/occ.pyrite,claystone and septarian
5020 concretions,and thin arenaceous beds.
203.7 20°frac. ,slks.,rough,clean,closed
203.8 do. above
— 205 203.95 do. above
204.5 40°frac.,smooth,clean,closed
205.5=-206.1 multiple (3) frac.zone,slks.,sli.rough,
100 | 84 clean,closed (45°)
208.0 20°frac. ,slks.,sli.rough,clean,closed
208.7,209.3 15°=-20°frac.,slks.,sli.rough,clean,
= 210 \ closed
Swpfl Drilling 209,75-209.85 25°frac.,slks.,sli.rough,clean,closed
13 0212-0 < 3 7'[9)2 ] 213.69-214.1g th.m med.hard, med.gray, sli.arenaceous :
3-p8-90 214.15-214.555 thm,claystone v.hard to hard,sli.calc.,
tan bed
—~ 215 214.55s-214.7g thin,arenaceous,med.hard, med.gray bed
216.2 30°frac.,slks.sli.rough,clean,closed
: 216.3-216.4 45°frac.,slks.,sli.rough,v.narrow
216.8 45°frac.,sli.rough,clean,closed
220 218.25g v.thin (1/2")arenaceous,med.hard,lt.gray
; to white bed :
222.0 218.9s-219.6g  thin,arenaceous,med.gray bed
333.0 222.25g v.thin,claystone,mod.hard, tan bed
' 224.85,225.0 pyrite inclusions
225,35 v.thin(<1/2")claystone,med.hard, tan bed
225k 225,85-225.95  20°frac.,slks.,sli.rough,clean,closed
227.0~-227.2 45°frac.,incipient
228.0-228.1 30°frac.,slks.,sli.rough,clean,closed
100 | 87 228.2,228.3,228.45,228.85,&229.1 20°frac.,slks.,sli.
- rough,clean,closed
229.15-229.4 70°frac.,incipient,closed
229.7 30°frac.,slks.,sli.rough,clean,closed
229,.75s-230.0s septarian concretion,v.hard
232.0 1 230.0-230.3 maltiple (3) frac.,25°-40°,slks.,sli.
232.0 . rough,clean,closed
232.1 pyrite inclusion
2 233.0 claystone concretion (1/2")tan
— 235 233.6s v.thin(1/8") ,limy,lt.gray bed
233.9s do. above
234.5s do. above
100} 96 235.4-235.55 numerous v.thin,limy,lt.gray lamine
237.6 50°frac. ,slks.,sli. rough,clea.n closed
E 237.85 20° do. descr:.p above
— 240F 240.7 30° do. descrip. above
242.0

DRILLING GEOLOGIST W.D. Flanigan ASSISTANT Jack L. Oooper CHECKED BY g.p. Murphy




LOG OF BORING

BORING NO:p1737 PG 7 OF 5

TASK NO.: 1

.

PROJECT: SSC - Texas Site

CLIENT: The Earth Technology Corporation

LOCATION: N 269,750 Feet
E 2,171,178 Feet
GROUND EL: 752.3 Feet

DATE: 3 28/90 TYPE:N&S_MIX Core (1) CASED TO: 16.0" CONTRACTOR: mia
w SAMPLE LEGEND WATER INFCRMATIGN
w 2 3
x| = a8zwn |+ | S= SPLIT SPOON
E'_ " ‘Ig - % . 'uij . 5.—?%‘ g | T= Z;UggIN WALL | No water loss observed
w Q al a [T Wet Rotary Wash/Core boring,water
ELL:_J g t‘jg g %‘é E’g EEEE 22| U= 3% THIN WALL level not determinab. le:mg
& " %“ g |* |= |G6gFe 2 | cm nfBcx coe
TGP |BOT. DESCRIPTION OF STRATUM
SHALE (Eagle Ford),fresh,soft-med.hard,dk.gray with occ.
Cl4 2 claystone concretions and lenses.
TV 242.0 242.9 mod.hard claystone concretion(3/4")tan
-4 243.1 v.thin claystone,v.hard,lens,tan
- 245 Cl5 100 | 100
47.0
Total Depth 247.0°  3/28/90
250 (1)Rotary Wash Boring fram 0.0' to 110.2';
NX Core Boring fraom 110.2' to 247.0'
(2)NX casing exterded from 13.0' to 16.0'
on 3-28-90
1 255 (3)Wireline Iogged 3-28-90
(4)Boring Plugged 3-30~90
260 NOTE: BENTONITIC MARKER BED CHANGED TO 101.0-102.0'
BASED UPON WIRELINE LOGS
- 265
=270
- 275
280

DRILLING GEOLOGIST W.D. Flanigan

ASSTSTANT Jack L. Cooper 'CHECKED BY 7.0 Murchy




LITHOLOGIC LOG

BORING B 22-90

Wp/NOEN/EAGLEFRD



LOG OF BORING BORING NO:B22-90 PG 1 OF 6

PROJECT: SSC - Texas

LOCATION: N 273,231 feet

CLIENT: The Earth Technology Corporation E 2,172,395 feet

GROUND EL: 735.
TASK NO.: 17 35.6 feet
DATE: 3,/2990 TYPE 34, Core(l) CASED TO: 4.0 CONTRACTOR: MyA
w SAMPLE LEGEND WATER INFORMATION
L = g
=z S < = | QunEn (= S= SPLIT SPOON | wash bore from 0.0'to 102.0'
— tu . .

L—J 3 tg = usz Ea' g:ﬁ%’ éu: T= z;ug}gIN WALL | o detectable water loss observed
Eu § ‘:’J: E gu Os §EGZ a%| U= 3" THIN WAL Wet Rotary Wash/Core hole,water
e L = . G| G wa- |=F L level not determinable
u n (&5 u a |a '55,‘5@ < TUBE

?,‘, Pt = C= NX ROCK CORE
TOP |BQT. DESCRIPTION OF STRATUM
r{£ CLAY (Residual Soil) ,silty,brown,w/small (up to
o \ 0.5 1l"dia.)limestone fragments (CH-CL) f
LIMESTONE (Austin Chalk) ,highly weath.,be¢oming mod.
weath.w/depth,med.to mod.hard,white to tan,w/soft
5 - to med.hard argillaceouslay)interbeds

s 7.1

T LIMESTONE (Austin Chalk) ,fresh,med.to mod.hard,lt.gray

T v_v/soft to med.hard,dk.gray argillaceous/shaly
= 105LT interbeds
b Is ‘llt__ b g
- zc TJL; 3
- 25 I Er
= 30T
L~ 355D
L. 40 r%T

CHECKED BYW.D.Flanigan
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LOG OF BORING BORING NO:B22-90 PG 2 OF 6
PROJECT: SSC - Texas Site
LOCATION: N 273,231 feet
CLIENT: The Earth Technology Corporation E 2,172,395 feet
‘ GROUND EL: 735.6 feet
TASK NO.: 17
DATE: 3/29/90 TYPEiwash/NX Core (1) CASED TQ: 4 ¢ CONTRACTOR® y7p
w SAMPLE LEGEND WATER INFORMATICN
w [T
a =z 5 . Sm= SPLIT SPOON |Wash bore fram 0.0'to 102.0'
Z o ﬁﬁ‘: = 2 |E g:ﬁﬂ’: 3 Ta 2% THIN WALL [No detectable water loss observed
EG g wg = Wo|dg néﬂ-a a, TUBE Wet Rotary Wash/Core hole,water
&,&J G §§ & E‘Lg Eg gwgz gg" U= 3;Ug2m WALL level not determinable
o (o ;
S 39| o wigEe C= NX RGCK CORE
TQP {BOT. DESCRIPTION QF STRATUM
—— LIMESTONE (Austin Chalk) ,fresh,med.to mod.hard,lt.gray
- w/soft to med.hard,dk.gray, argillaceous/shaly
- interbeds
P
~ SOfz
- 55§ Ir‘:'Ll
— 60 l—:T“r
— 65HT
- 70 :‘Ti;
b 75 i?rl
[ ool

DRILLING GECLOGIST Scott E. Lesikar ASSISTANT gack L. Cooper CHECKED BY W.D. Flanigan




=S IECT LOG OF BORING BORING NO: p22-90 PG 3 CF¢
: SSC - Texas Site
' LOCATION: N 273,231 feet
CLIENT: The Earth mc}mlogy mrmration E 2,172,395 feet
GROUND EL: 735.6 feet
TASK NO.: 17
DATE® 3/29/90 TYPE $ wash/NX Core(l) CASED TO: 4.0 CONTRACTOR: mja
w SAMPLE LEGEND WATER INFGRMATION
w 8 -
= = z2 N Qéﬁm s [ S= SPLIT SPGON |Wash bore from 0.0'to 102.0'
=1 &8 Fu = z |z, S=¢Y a .| T= 2% THIN WALL | No detectable water loss observed
Eu| @ w3 E Yo ‘88 a“’_u °-Lu;_,. TUBE Wet Rotary Wash/Core hole,water
= g.;g & 5@ 2 EEV’E g,_ U= 3;Uggm WALL level not determinable
Ul V] o a.
e =9 =@ "’ﬁﬁ“’ T | c= NX ROCK CORE
TOoP {BGT. DESCRIPTION OF STRATUM
e LIMESTONE (Austin Chalk) ,fresh,med.to mod.hard ,sli.-
—— fossil.,lt.gray,w/sli.argill.to v.argill.and occ.
e shaly interbeds(0.15 to 1l.7ft.thick and spaced 0.15
- to 3.0ft.apart in cored interval starting at 102.0')
- 85 111;1;
- 90 :r:x:x
— 1] lllxi(i
 100FT
oo Started Oofing
——— 102.0 101.7-102.35s  thin,bentonitic clay,v.soft,non-
oY laminated,waxy bluish-gray bed w/
o pyrite crystals
- 105EET 102.75g-104.45g med. thick,mod.argill. ,med.to dk.gray
‘I‘TT M
T TTCl 85 85 106.4g~107.3g thin,mod.argill. ,med.to dk.gray bed
T 108.0g-109.0g  med.thick,sli.argill.,med.gray bed
— | | OFST
= 1120 112.0g-113.5g  med.thick,sli.argill. ,med.gray bed
== 112.9 114.4g-115.4g  med.thick,sli.to mod.argill. ,med.to
‘:1 dJ(.gray bed
11T 115.8g-116.6g thin,mod.argill. ,med.to dk.gray bed
—— 117.99-118.05g  v.thin,v.argill.,soft to med.hard,dk.
T gray bed
) ¢ 100 | 100 118.2 45°fracture, incipient,clean,closed,
-~ fresh
T 1T 118.2s-118.45s  thin,shaly,soft,dk.gray bed
L. | 202 119.7g-121.49 med.thick mod.argill. ,med.to dk.gray
——— Stopged Drjlli bed
=== 122.0 | 3420-90

DRILLING GEOLOGIST Scott E. Lesikar ASSISTANT Jack L. Cooper  CHECKED BY w.p, Flanigan




LOG OF BORING
0 $B22-90 4 OF 6
PROJECT: SSC - Texas Site BORING NO PG F

LOCATION: N 273,231 feet
CLIENT:  The Earth Technology Corporation E 2,172,395 feet
GROUND EL:
TASK NG.: 17 735.6 feet
DATE: 3/29/90  TYPE! wWash/NX Core(l) CASED TO: 4.0 CONTRACTOR: MJA
W SAMPLE LEGEND WATER INFORMATIGN
w
= el 2 (o |m a8zn (2 | 5= SPLIT SPQON |
- 8 ‘:§ = Z .3 Ty 3 .| T= 2% THIN WALL |No detectable water loss observed
zu| 8 |ws = RIEE =<'_§ oy TUBE Wet Rotary Wash/Core hole,vater
| 8 |2z g Cx|Ex 55‘”"‘ 22 Us 37 THIN WALL |level not determinable
4ol e 18y 4 | R REM. |2 TUBE
& & z C= NX ROCK CORE
TOP (BOT. DESCRIPTION OF STRATUM
T oo S Drilling|LIMESTONE (Austin Chalk),fresh,med.to mod.hard,sli.fossil,
T T 22.0 3129-90 occ.pyrite nodules,lt.gray,w/ 0.05 to 1.3ft.thick sli.
e 122.4 S Drilling] argill.to v.argill.and occ.shaly interbeds spaced
li}:: 3430-90 ° 0.8 to 4.0ft.apart
—— 123.6s-123.65s v.thin,shaly,soft,dk.gray bed
= 125t 125,7g-126.3s thin,shaly,soft,dk.gray bed
. 127.1s-127.2s v.thin,shaly,soft,dk.gray bed
T c3 100 | 100
— |30}
. 131.0g-131.69 thin,v.argill./shaly,soft to med.hard,
132.0 dk.gray bed
S 132.0
T T 134.4g9~135.0g9 thin,mod.to v.argill.,dk.gray bed
Y :
oo 137.059-137.15s  v.thin,shaly, soft,dk.gray bed
o o s 138.2g~138.7g thin,sli.to mod.argill. ,med.gray bed
T C4 100 {100
=== 140.4g-141.79  med.thick,sli.to mod.argill.,med.to
LII:]: dk.gray bed
T T 142.0 . .
Lo Ly T42.0 142.5g-142.7g thin,v.argill.,soft to med.hard,dk.
e gray bed
. 144.3s-144.4s v.thin,v.argill.,dk.gray bed
L. 145 146.9g-147.1s thin,v.argill.,dk.gray bed
T cs 100 {100
oo 149.8g-150.9  med.thick,mod.to v.argill.,dk.gray
— 150 x:x:l: bed
et 152.0
T 152.0 153.8g9-155.0g med.thick,mod.to v.argill.,dk.gray
xl‘rl1l w .
L |55
I 6 100 | 100 :
—— 159.0g-159.7s thin,sli.argill. ,med.gray bed
60 iy 159.7s-159.9s thin,v.argill. ,dk.gray bed
— 160 161.0g-161.6g thin,sli.argill. med.gray bed
s h62.0 161.6g-162.0g thin,v.argill.,dk.gray bed

DRILLING GEOLOGIST _scott E. Iesikar ASSISTANT Jack L. Cooper CHECKED BY W.D. Flanigan




LOG OF BORING BORING NO:B22-90 PGS OF 6
PRQJECT: SSC - Texas Site
LOCATION: N 273,231 feet
CLIENT: The Earth Technology Corporation E 2,172,395 feet
GROUND EL: 735.6 feet
TASK NO.: 17
DATE: 3/30/90 TYPE$ wash/NX Core(l). CASED TQ: 4.0' CONTRACTOR: My
w SAMPLE LEGEND WATER INFORMATION
w 8 =
& z aPewv |2 S= SPLIT SPOON
2 g |FE| 2 & .|, SEE8 |3 .| 7= 2” THIN WALL
Ll g ug = o || 823™8 (ow TUBE No detectable water loss cbserved
EE = |2 e e Eg E‘E';;;E 82| U= 3 THIN WALL | Wet Rotary Wash/Core hole,water
4|05, 4 |& |2 |REHe |2 TUBE level not determinable
e s e o = | C= NX ROCK CORE
ToP |BOT. DESCRIPTION OF STRATUM
T o6 100 | 100 LIMESTONE (Austin Chalk),fresh,med.to mod.hard,sli.
I 62.0 fossil. ,occ.pyrite,lt.gray w/ 0.6 to 2.6ft.thick,
= 162.0 sli.argill.to v.argill.interbeds spaced 0.8 to 4.2ft.
T ' apart
65T 166.29-167.2g  med.thick,mod.argill.,med.to dk.gray
bed
T T 166.2-166.5 aburdant pyrite
T C7 | 100 | 100 168.0g-170.6g med.thick,mod.to v.argill.,dk.gray bed
v 169.4-169.7 abundant Inoceramus prisms ’
L 1705T 171.49-172.0g  thin,mod.argill.,med.to dk.gray bed
- 172.0 ) )
- 172.0 173.0g~174.0g med. thick,mod. to v.arg:.ll.,a.rgnaceous
) bed w/ abundant Inoceramus prisms
] | 174.0g0 / Transition zZone,v.argill.,arenaceous,
e |75 . fossil. (bioclastics) ,dk.gray
| 175,95
SHALE (Eagle Ford),fresh,soft to med.hard,v.thinly
100] 64 bedded v.fine grained,non-calc.,sli.fossil.,dk.gray
w/1lt.brown,non~-calc. ,mod.hard inclusionsand occ.
calcarecus,arenacecus interbeds
180 175.9~-178.8 ~12 fractures,slks,most incipient,
clean,closed, fresh, 30°-60°,various
182.0 orientations
182.0 180.1-182.0 ~15 fractures,same characteristics
as above
185
186.59-187.5g med. thick,calcareous,arenaceocus bed
100 | 100 188.8-190.0 ~5 fractures,slks.,most incipient,
clean,closed, fresh,30°-60°,various
orientations
190
.92.0 192.0-202.0 2
920 0= . ~2 to 4 fractures/ft,slks.,most
incipient,clean,closed, fresh, 30°-60°,
various orientation
L 195 193.1-199.65 non-calc.inclusions,mod.hard, 1t.hrown-
: all 1/2"thick except as noted @193.1
(~1-1/2"),193.9,194.15,196.0,1%6.75,
100 | 100 197.15,198.05,198.45,& 199.65
194.4 30°fracture, siks. ,rougn,clean,closed,
fresh
200k 198.9 30°fracture, slks. ,sli.rough,clean,
2 closed, fresh
x 202.0 200.55 30°fracture, slks.,sli.rough,clean,
- closed, fresh

DRILLING GEOLOGIST Scott E. Lesikar  ASSISTANT Jack L. Oooper CHECKED BY w.p. Flanigan



LOG OF BORING BORING NQ:B22-90 PG 6 OF 6
PROJECT: SSC - Texas Site
LOCATION: N 273,231 feet
CLIENT: The Earth Technology Corporation E 2,172,395 feet
. GRQUND EL: 735.6 feet
TASK NO.: 17
DATE: 3/30/90 TYPE twash/Nx Core(l) CASED TOQ: 4.0 CONTRACTOR t Mm7A
wl SAMPLE LEGEND WATER INFORMATION
u Q
& Z ! .8 s [s= SPLIT SPOON
= o < [=] ]
=~ d Cu = E &, 5:@% @ .| T= 2% THIN WALL |No Getectable water loss observed
zwi @ wi = Wo|Wa aé’_g °-l¢‘. TUBE Wet Rotary Wash/Core hole,water
A E-REE = c| g2 EERE %.. Use 3;’_U1B'gm WALL | level not determinahle
w v w a a.
S %" = BQE“’ T | c= NX ROCK CORE |
TOP {BQT. DESCRIPTION QF STRATUM
5 SHALE (Eagle Ford) ,fresh,soft to medium hard,v.thinly
c 10 202.0 bedded,v.fine gra.med non-calcareous,dark gray,w/
202.q occasional pyrite,calcarecus concretions and thin
arenaceous interbeds.
b= 205 204.0-208.0 ~25 fractures,slks.,incipient,most 20°-
30°,clean,closed, fresh
cl1 100 | 100 ] 207.95 40°fracture,slks. ,smooth,clean,closed,
fresh
209.8-209.9 calcareous concretion(septarian) ,mod.
e 210 hard,lt.gray w/calcite crystals
212.0 .
212.0 213.6-214.3 calcareous concretion(septarian) ,mod.
hard, 1t.gray,w/calcite crystals
— 215
217.6g-218.3g thin,calcareous,arenacecus bed
Cl2 100 { 100
220
222.0
222.0
225 225.0 45°fracture, slks.,rough,closed, fresh,w/
small amount of pyrite crystals along
fracture surface
c13 100 | 100 225.4 25°fracture, slks. ,sli.rough,clean,closed,
fresh
228.0-229.0  ~6 fractures,incipient,slks.,most 20°-
40°,clean,closed, fresh
1 229.8 mod. hard ,non-calc.,lt.brown inclusion,
232.0 ~l/2"thick J
‘\230.8 ~1/4"thick pyrite lens
235 Total Depth: 232.0' 3-30-90
(1)Rotary wash boring frem 0.0' to 102.0%;
Rotary core boring from 102.0' to 232.0'
(2)Wireline Logged: 3-31-90
(3) NX Boring Plugged:3-31-90
240

DRILLING GEOLOGIST Scott E. Lesikar ASSISTANT Jack L. Cooper CHECKED BYy.D. Flanigan
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LOG OF BORING BORING NO:B1807 PG 1 OF 6
PROJECT: SSC - Texas Site
. LOCATION: N 276,407 Feet
CLIENT:  The Earth Technology Corporation E 2,173,313 Feet
GROUND EL: 716.7 Feet
TASK NQ.: 17
DATE: 3/27/90 TYPE twWash/NX Core(l) CASED TO: 4.0 CONTRACTOR? yya
w SAMPLE LEGEND WATER INFORMATION
w - =
= ke 2 | (e | 28zw |2 | S= SPLIT SPoON
k= a Q = Ed E:‘: g:&a Eu: Te 2TU§21N WALL Slight water loss ¢-3—4 gal/min) from
el 2 ws = Suw gg zﬁl‘za a¥| U= 3% THIN WALL 4.0'- gradually decresed w/depth.
rvial B %z & Em w ;_%‘_.__, Z TUBE Wet Rotary Wash/Core hole,water
= - “@FE® )X | c= NX ROCK CORE | level not determinable
TGP |BCT. DESCRIPTICON OF STRATUM
y CLAY, (Resiqual Soil) ,sli.silty,dk.brown,w/small(up to
/ 1/2"di i £ (CH)
. s w3te LIMESTONE (Austin Chalk) ,highly weathered,med.to
2T mod . hard,white to tan,w/soft to med.hard argillaceous
= (clay) interbeds and occasional iron-staining.
h 5 ) G G ¢
T 13.5
T LIMESTONE (Austin Chalk) ,fresh,med.to mod.hard,lt.gray
b 15§D w/soft.to med.hard,dk.gray argillaceous/shaly
= intarbeds
~ 205
L 25T
. 30PD:
L. 35
- 40T

ORILLING GEOLOGIST Scott E. Lesikar ASSISTANT Mark G. Thomas  CHECKED BYyw.p, Flanigan




LOG OF BORING BORING NO:B1807 PG 2 OF 6
PROJECT: SSC - Texas Site
LOCATION: N 276,407 Feet
CLIENT: The Earth Technology Corporaticn E 2,173,313 Feet
GROUND EL: 716.7 Feet
TASK NO.: 17
DATE: 3/27/90 TYPE twash/NX Core(l) CASED TQi4 o' CONTRACTOR: M7A
W SAMPLE LEGEND WATER INFORMATION
w =
=z & Z - |- | e8&mwu |2 | S=SPLIT SPAON _
- = |Eu - = = o [ T= 2% THIN WALL ! Slight water loss (~3-4 gal/min) from
=19 Q Hyla| S<5 [a 4.0
EY| 2 w3 E Y| o8 aEkg b "["UBE _ .0’- gradually decresed w/depth.
e | > |22 a. Fe | Ge= ZEGRS |gF | U= 3" THIN WALL | Wet Rotary Wash/Core hole,water
uJ o & i o 'B%k‘-"w Z TUBE level not determinable
= & = C= NX ROCK CORE
TOP |BOT. DESCRIPTION OF STRATUM
oD LIMESTONE (Austin Chalk) ,fresh,med.to mod.hard,lt.gray,
s w/ soft to med.hard,dk.gray argillaceous/shaly
e interbeds
— 45
- sofEh
- 55 ;T_:::;
— 60T
~ 65ET
— 70 rlxiil
b 750X
- g0
DRILLING GEOLOGIST Scott E. Lesikar ASSISTANT Mark G. Thomas CHECKED BY w.D. Flanigan
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L.OG OF BORING BORING NO:B1807 PG 3 OF6
PROJECT: SSC - Texas Site
) LOCATION? N 276,407 Feet
CLIENT: The Earth Technology Corporation ) E 2,173,3l3e§eet
GROUND EL: 716.7 Feet
TASK NO.: 17 ee
DATE: 3/27/90 _ TYPE! wash/x core(1) CASED TO: 4.0°  CONTRACTOR: mia
u SAMPLE LEGEND WATER INFORMATICON
wl (L]
= S 2 |- |- n§n:m - S= SPLIT SPOON
“| &8 P o z .|z .| G=HE ju, | T= 2% THIN WALL !Slight water loss ¢~3-4 gal/min) from
Ful g mg = 83 88 gé g mlt?z TUBE 4.0'- gradually decresed w/depth.
Ful 2 [32 = CE|=8| 5GBS [9F | U= 37 THIN WALL |Wet Rotary Wash/Core hole,water
€l v &y ¥ (& |8 | BEM g TUBE level not determinable
Y3 o - €= NX ROCK CORE
TOP |BOT. DESCRIPTION OF STRATUM
T LIMESTONE (Austin Chalk),fresh,med.to mod.hard,lt.gray
T w/soft to med.hard,dk.gray argillaceous/shaly
oo interbeds
aasss 84.6-85.3  thin,soft,bentonitic clay bed
= 85 l[lxlr
- 90/
L 100k
° lljx 101.9-102.3 thin,soft bentonitic clay bed
~— 105[5
- 11O
- 115 '{L
- 1 20250
Try 121.0Q tarted Coring
oo ¢ [121.0 ‘

DRILLING GEOLQGIST Scott E. Lesikar

ASSISTANT Mark G, Thamas CHECKED BY w.D. Flanigan




LOG OF BORING BORING NO:B18O7 PG 4 OF g
PROJECT:  SSC - Texas Site
LOCATICN: N 276,407 Feet
CLIENT: The Earth Technology Corporation E 2,173,313 Feet
GROUND EL: 716.7 Feet
TASK NO.: 17
DATE: 3/27/90 TYPE twash/NX_Core(1) CASED TO: 4.0’ CONTRACTOR: M7A
w SAMPLE LEGEND WATER INFORMATION
w 4 -
o z : .

z a « 2 = E a :5 A Z ?.: gﬁL.};ISPSEEL Slight water loss (~3-4 gai/min) from
=l 8 |"a Culdgl £=25 (&, TUBE 4.0"- gradually decresed w/depth.
Eg g 32 QE- gg gg EEGE e | U= 3% THIN WALL | Wet rotary Wash/Core hole,water

] n |& " ui Wt G%"Ew Z TUBE level not determinable
a < e = C= NX ROCK CORE
v a
TOP |BOT. DESCRIPTION OF STRATUM
e 121.0 Started Coting |1IMESTONE(Austin Chalk),fresh,med.to mod.hard,lt.gray,
—— 121.04 occ.pyrite sli.foss,w/0.2 to 4.1ft.thick sli.to v.
———me argill.interbeds spaced 0.7 to 4.2ft.apart.
- an o 121.0-121.25s mod.argill. ,dk.gray -bed
e (thickness not determinable)
— | 2 5Pt 123.35g-124.0g thin,sli.argill. ,med.gray bed
LT 124.7g-125.1g  thin,v.argill.,dk.gray bed
oy L 100 | 100 125.8s-126.0s  thin,v.argill.,dk.gray bed
o 127.5g-128.3g thin,sli.argill.,med.gray bed
— 130 :':‘: 130.3s-130.5s  thin,v.argill.,soft to med.hard,dk.
- o 1310 ’
= 1310 _ gray bed ,
—— 133.59-134.5g med. thick,mod.to v.argill.,dk.gray
— 135FTD '
e c2 100 | 100 135.39-136.2g thin,sli.argill.,med.gray bed
s 137.6g-138.8g med.thick,mod.to v.argill.,dk.gray bed
0BT S Drilling
140 141.0 27-9
i':';; 1410 Startfrzialfgéllmg 143.0g~143.6g9 thin,sli.to mod.argill.,med.gray bed
e 145.0g9-146.1g  med.thick,mod.to v.argill.,dk.gray
— |45 * o e o . bed
o0 o8 | o8 147.3 ~1/2"dia.pyrite nodule
T 150.3g-151.0g  thin,mod.argill.,med.to dk.gray bed
[~ 5% 151.0
——— 1510 152.1g-154.1g med. thick,mod.to v.argill.,dk.gray
- bed w/ abundant Inoceramus prisms
o o fram 153.6'tol53.8"
—— 154.1g-156.2g9 rmed. thick,sli.argill. ,med.gray bed
— 155
I c4 100 { 100 157.59-158.55g med.thick,v.argill,dk.gray bed w/
= S o e
s 158.55g becoming increasingly arenaceous
N159.2g | Transition zone,med.thick,arenaceous,
— |60 160.35s fossiliferous,argill.,soft to med.hard
2 161.0 bed
160:355 SHALE (Eag]'.e Ford) ,fresh,soft to med.hard,v.
£ins graingd stipfosgsil:roncale, Ak dnoyniBEASE

ASSISTANT Mark G. Thomas

CHECKED BY w.p. Flanigan
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LOG OF BORING BORING NO:B1807 PG 5 OF ¢
PROJECT: SSC - Texas Site
LOCATION: N 276,407 Feet
CLIENT: The Earth Technology Corporation E 2,173,313 Feet
‘ GROUND EL: 716.7 Feet
TASK NO.: 17
DATE:3/28/90 TYPE ! Wash/NX Core(l) CASED TO:4.0' - CONTRACTOR® MmiA
w SAMPLE LEGEND WATER INFORMATION
w e %
z S 2 o zn | S= SPLIT SPOON Slight water loss (~3-4 gal/min) from
| 38 té = Ed %o' g:;ﬁ_% ?u: T= 2;Ugém WALL 4.3’- gradually decresed w/depth.
w
Ful 2143 E  |2H|28| ZEGZ (o8| u= 3 THIN WALL Vet Fotary Wash/Core hole,vater
w w18y i o - T N TUBE level not determinable
e B @ g = | c= NX ROCK CORE
TOP |BOT. DESCRIPTION CF STRATUM
161.0 160.35s SHALE (Eagle Ford),fresh,soft to med.hard,v.
161.0 thinly bedded,v.fine grained,sli.fossil.,non-calc.,
dk.gray w/pyrite nodules and mod.hard,lt.brown,non-
calc. inclusions
g 160.75 40°fracture,slks.,sli.rough,clean,
= 165 closed, fresh
161.0-169.0 ~2 to 3 incipient fractures/ft.,clean
C5 100 | 100 closed, fresh,various  orientations
and angles
L 170 170.1-170.5 calcareous concretion,mod.hard,lt.gray
g 17L0 w/calcite crystals inside
171.0 171.5g-171.9g = thin,arenaceous,mod.hard, fossil.bed
171.9-172.2 ~6 incipient fractures,clean,closed,
fresh,various orientations and angles
176.05 mod . hard,~1/4"thick, 1t.brown, non-calc.
— |75 inclusion
177.0 mod. hard,~1/4"thick,lt.brown, non-calc.
inclusion
ce 100 1 100 177.55 mod.hard, ~1/4"thick, 1t.brown, non-calc.
inclusion
178.35 mod . hard, ~1/2"thick,1t, brown, non-clac.
— 180 inclusion
1810 178.2-180.2 ~11 incipient fractures,clean,closed,
181.0 fresh,various angles and orientations
181.1 ~1/4"thick pyrite lens
181.2-181.7 ~10 incipient fractures,clean,closed,
fresh,various angles and orientations
182.15 mod.hard,~1l/2"thick,1t.brown, non-calc.
inclusion
c7 100 { 100 182.15-182.35 calcareous concretion,mod.hard,lt.gray,
w/calcite crystals
182.6 70°frac.,slks.,rough,clean,closed, fresh
185.2 ~2"dia.pyrite nodule
— 190 1910 185.2-185.8 ~§ incipient fractures,clean,closed,
191.0 fresh,various angles and orientations
) 186.4 mod. hard,~1/4"thick, lt.brown,non-calc.
inclusion
192.1 mod.hard,~1/2"thick,1lt.brown,non-calc.
- 195 inclusion
195.5 ~1/4"pyrite lens
8 100 | 100 197.0g-197.6g  abundant pyrite
197.3g-198.0s  thin,mod.hard,arenaceous,calc.bed
—200 2010

DRILLING GECOLOGIST Scott E. Lesikar

ASSISTANTMark G. Thomas
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LOG OF BORING

PROJECT:

SSC - Texas Site

BORING NQ:B18o7 PG 6 OF ¢

LOCATION: N 276,407 Feet
CLIENT:  The Earth Technology Corporation E 2,173,313 Feet

GROUND EL: 716.7 Feet
TASK NO.: 17

DATE: 3/28/90

TYPE tWash/NX Core(l)

CASED TO: 4.0

CONTRACTOR: mja

SAMPLE LEGEND

WATER INFORMATION

w
w e =
4 : e} .
z e = = e =Eatniv z S= SELLT SPOON Stight water loss (~3-4 gal/min) from
4 |Fd| = |z |Zz.|%E T= 2 THIN WALL | 'S
5 a o o o ol 8<¢F |ay TUBE 4.0'- gradually decresed w/depth.
EE g ﬂg QE_ 3 Eg ?‘EGE gﬂ U= 3” THIN WALL |Wet Rotary Wash/Core hole,water
u n % < ul Wl Gﬁﬂ'w E TUBE level not determinable
by = C= NX ROCK CORE
TOP |BOT. DESCRIPTION OF STRATUM
cs 20L.0 SHALE (Eagle Ford),fresh,soft to med.hard,v.thinly
301.0 bedded,v.fine grained,sli.fossil. ,dk.gray w/pyrite
‘ nodules,mod. hard, 1t.brown, non-calc. inclusions,calc.
concretions
202.4-203.2 thin,calc.arenaceous,med.to mod.hard bed
204.5-207.2 ~18 incipient fracs.,clean,closed,fresh,
various angles and orientations
€9 100 | 100 206.0 gxi;ufi':go;lks ,rough,clean,closed, fresh,
207.2 35°frac. ,slks. ,rough,clean,closed fresh
208.0~-208.25 mod.hard calc.concretion,lt.gray w/
2110 calcite crystals

r—2!5

=220

=225

—230

= 235

240

Total Depth: 211.0

(1) Rotary wash boring from 0.0'to 1
Rotary core boring fram 121.0'to

3-28-90

21.0%
211.0'

(2) Wireline Logged: 3-28-90

(3) NX Boring Plugged: 3-28-90

DRILLING GEOLOGIST Scott E. Lesikar

ASS1STANT Mark G. Thomas

CHECKED BY w.D. Flanigan




APPENDIX B

WIRE-LINE LOGS
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Hole No. B 1737

Drilling P I
Depth 247.0 feet
Bit Diameter 3.25 inches

WIRE-LINE LOGGING PARAMETERS

Log Measured From: Ground Level

Logging Parameters Electrical Log
Date March 28, 1990
Bottom Log Interval 246.0 feet
Top Log Interval surface
Type of Fluid in Hole drilling mud
Time Since Circulation Stop 20 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/V9BN/EAGLEFRD

Gamma Log
March 28, 1990

246.0 feet
surface
drilling mud
20 minutes
XAP-4383
XAM-4383
20 feet/min.

0.5 foot

Sonic Log
March 28, 1990
240.0 feet
surface

drilling mud

20 minutes
CLP-4877A
CLM-4877A

20 feet/min.

0.5 foot



B 1737 Wire-line logs run March 28, 1990. Surface elevation 752.3 feet.

GAMMA LOG
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B 1737 Wire-line logs run March 28, 1990 (Continued). Surface elevation 752.3 feet.

ELECTRICAL LOG CONTINUED

GAMMA LOG CONTINUED
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Hole No. B 22-90

Drilling P I
Depth 232.0 feet
Bit Diameter 3.125 inches

WIRE-LINE LOGGING PARAMETERS

Log Measured From: Ground Level

Logging Parameters Electrical Log
Date March 31, 1990
Bottom Log Interval 230.0 feet
Top Log Interval surface
Type of Fluid in Hole drilling fluid
Time Since Circulation Stop 20 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

wp/VSBN/EAGLEFRD

Gamma Log
March 31, 1990

228.5 feet
surface
drilling fluid
20 hours
XAP-4383
XAM-4383
20 feet/min.

0.5 foot

Sonic Log
March 31, 1990
222.6 feet
surface

drilling fluid

20 hours
CLP-4877A
CLM-4877A

20 feet/min.

0.5 foot



B 22-90 Wire-line logs run March 31, 1990. Surface elevation 735.6 feet.

ELECTRICAL LOG
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B 22-90 Wire-line logs run March 31, 1990 (Continued) Surface elevation 735.6 feet.

ELECTRICAL LOG CONTINUED
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(woumpmno)
GUARD RESISTIMTY

. POINT RESISTIMTY
W e e 6

06!

002

012

GAMMA LOG CONTINUED

(ECRONZ2%0.00) BFE-LINE SERVICES, INC.
COnP_DE
e e 307
i e w

SONIC LOG CONTINUED

4§

]

1
v

3
[}
LY

————

e
4

o n

p—

02
I v—\{_-

[

0% [ 0% 051 0¥

081

07

0

01z

; otz

Varubls Density Log (For Recaive )
muczosec tom tx pume

U 500 U0 N0 800 SO0
| |

wo
[} [}
AJ

i

- o S o e e

IR0




WIRE-LINE LOGGING PARAMETERS

Hole No. B 1807

Drilling P !
Depth 211.0 feet
Bit Diameter 4.75 and 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
March 28, 1990
209.0 feet
surface

drilling mud

45 minutes
AlLP-4979
ALM-4979 * .
40 feet/min.

0.5 foot

BEE-LINE SERVICES, INC.
P. O. Box 2096

Corsicana, TX 75151

WP/VBSN/EAGLEFRD

Gamma Log
March 28, 1990

209.0 feet
surface
drilling mud
45 minutes
XAP-4383
XAM-4383
20 feet/min.

0.5 foot

Sonic Log
March 28, 1990
205.0 feet
surface

drilling bmud

45 minutes
CLP-4877A
CLM-4877A

20 feet/min.

0.5 foot



B 1807 Wire-line logs run March 28, 1990. Surface elevation 716.7 feet.

ELECTRICAL LOG
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B 1807 Wire-line logs run March 28, 1990 (Continued). Surface elevation 716.7 feet.

. ELECTRICAL LOG CONTINUED

GAMMA LOG CONTINUED
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APPENDIX C

LABORATORY RESULTS



BULK AND CLAY MINERALOGY

TEST RESULTS
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TABLE C-1. BULK AND CLAY MINERALOGY TEST RESULTS

Formation: Eagle Ford Shale

Boring: B 1737
Whole Rock Composition:

Mineral Percent
Not analyzed
Boring: B 22-90
Whole Rock Composition:
Mineral Percent
Not analyzed

Boring: B 1807
Whole Rock Composition:

Not analyzed

Depth: 188.6-188.7
Absolute Clay Abundance:

Mineral Percent
montmorillonite 61
illite 14
kaolinite 25
Total 100
Depth: 185.2-185.4
Absolute Clay Abundance:
Mineral Percent
montmorillonite 69
ilite 13
kaolinite 18
Total 100
Depth: 163.2-163.5
Absolute Clay Abundance:
Mineral Percent
montmorillonite 69
illite 14
kaolinite 17
Total 100

wp/VOBN/EAGLEFRD



GEOMECHANICAL TEST RESULTS
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GEOMECHANICAL TEST RESULTS

BORING B 1737
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TABLE C-2. GEOMECHANICAL TEST RESULTS-BORING B 1737

[ GENERAL VERTICAL | MOISTURE [DRY  |SPLCIFIC [ATTERBERG |FRACTION |CARBONATE| SAMPLE | SAMPLE |UNGONRNED |TRAXIAL COMPRESSION |FAILURE [ TANGENT YOUNG'S MODULUS  |POWSSON'S  |BRAZI. [2ND GVGLE  [MODIFIED [SWELL COMMENTS
LITHOLOGY DEPTH CONTENT |DENSITY|GRAVITY  { LIMITS FINER THAN [CONTENT | DIMENSION| FAILURE |CoMPRessIVE WFIN!NG DEVIATOR | STRAIN RATIO TENSILE |51 AKE YABOR PRACSSUARE
[y Pt | # 200 SIEVE RATIO MODE!  {STRENGTH PRESSURE | STRESS €50 |UNLOADV STRENGTH | DURABILITY |ABRASION/ |INDEX
wo DEGREES ¥ T 93 RELOAD o3 INDEX HARDNESS
teat percent pet percent percent pai psi psi percent | (psijx10ES | (psix10ES i psi percent INDEX percent
AUSTIN CHALK 1243 TRN IREZED D N ) I T _’ ) :
AUSTIN CHALK 124.7 134 1219 24 ) 617 | 030 667 0
AUSTIN CHALK 149.6 129 1226 T T __]
AUSTIN CHALK 1498 11.6] 1267 I 23 [5) 1273 .10 119 o
AUSTIN CHALK 157.1 140] 1206 T
AUSTIN CHALK 1574 a2 | 1211 24| E 5401 0.45 575 ) 1
AUSTIN CHALK 157.8 156 | 1163 213 B
AUSTIN CHALK 1664 28] 1261 R )
AUSTIN CHALK 166.8 12| 1242 2.3 D 100 2751 | 096 3.31 100 T
AUSTIN CHALK 167.2 14.0 | 1200 2.64 23] B-1/20 200 3360 | 1.06 439 200
AUSTIN CHALK 168.9 14.9] 1186
AUSTINCHALK | 169.3 34| 1211 25 D 702 1.72 087 0 |
AUSTIN CHALK AR 134 1200
AUSTIN CHALK 1723 134 1196 335 — ]
AUSTIN CHALK 172.6 133] 1220
AUSTIN CHALK 1730 133] 1227 24] D | 426 073 0.56 0 I
EAGLE FORD SHALE 177.2 19.5] 1136 ]
EAGLE FORD SHALE 177.6 18.7 [ 1135 03| 76 98.5 42 24 D 223 0.52 0.90 0 4_{
EAGLE FORD SHALE 182.0 185 1129 {"‘“‘
[EAGLE FORD SHALE 186.5 188 1103 N
[EAGLE FORD SHALE 186.8 186 1125 104 76 96.4 3.0 2.4 D 209 0.51 Q.59 [
EAGLE FORD SHALE 187.5 185 111.6
EAGLE FORD SHALE 187.8 182 1128 23 D 200 315 170 064 200
[EAGLE FORD SHALE 188.2 1841 1142 272 112{ 73 99.8 5.8 2.4| B-1/30 300 298 | 151 0.61 300
YEAGLE FORD SHALE 2202 11.6] 1230
EAGLE FORD SHALE 2204 149 1201 69| aa 86.8 1.6 24 [3) 137 0.79 0.26 ) |
EAGLE FORD SHALE 2396 90| 1354 —‘—WL_
EAGLE FORD SHALE 2400 | 79 1377 22| B-1/20 795 | 0.70 1.36 [}
PROCEDURE . J ASTM-D2216 ASTM-0854] ASTM-D4318 ASTM-0422 ASTM-D2938 J ASTM-D2664 ASTM-D3148 ASTM-D3148 ISAM ISAM ISAM ISRM
BITAPAT. PREL IMINARY
REVISON 10 . .
oxte 3rs0 {Subject to Revision)
* EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. Note: Some values in this table may ba revised based on reviews of test
. procedures and individual test results. The reader should refer to the latest
Symbol Failure Type Symbol Failure Type revision of the gINT geotechnical data base (gectechnical report GR-70).
A No discernibie failure plane 84 Combination
(8) Well defined shear plane @ “X" angle {deg) to o] Barreling/Bulging
vertical or 10 long axis of core
B8t Shear plane D Longitudinal (axial} splitting
8-2 Bedding plane shear E Conical
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AXIAL STRESS (PSI)

BORING NO.: B1737
DEPTH (FT): 124.7
AUSTIN CHALK LIMESTONE

o
AXIAL STRAIN (%)

INCLINATION DEG): VERTICAL
MOISTURE CONTENT (%): 13.4
1800 DRY UNIT WEIGHT (PCF): 121.9
DEG. OF SATURATION (s : 94,7
~ ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): O
- TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)
1500 —
_ g
) 3
1200 — :
: :
%
i g
900 — E
] :
TANGENT MODULUS AT 50%
600 — ULTIMATE STRESS:
. 6.667 x10E5 PSI
300 — FAILURE MODE:
] AXIAL SPLITTING
0 1 r 1 17 rrr 1 r 117 7T 17
Q b N " ¥ 0
(@] (@) (@] (@] (@]
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AXIAL STRESS (PSI)

BORING NO.: B1737

DEPTH (FT):

149.8

AUSTIN CHALK LIMESTONE

INCLINATION DEG) VERTICAL
MOISTURE CO

EF) 11.6
DRY UNIT WEIGHT (o ) 1267

DEG. OF SATURATION (s%): 95.0

ASSUMED SPECIFIC GRA TY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GFILE: 17371488 DATE: 04-30—-80 CAL: MCU4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
1.186 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

1500

1200 —

900 -

600 —
T

300 —

0 T T 1 T T T T 7171 I
Q " © o o
(@] (@] (@] -

o
AXIAL STRAIN (%)

1.5
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AXIAL STRESS (PSI)

BORING NO.: B1737
DEPTH (FT): 157.4
AUSTIN CHALK LIMESTONE

INCLINATION DEG VERTICAL
MOISTURE CO TENT E: 14.2
2800 DRY UNIT WEIGHT (P 121.1
DEG. OF SATURATION S 98.1
_ ASSUMED SPECIFIC GRA TY 2.7
CONFINING PRESSURE (PSI): O
TEST TYPE: UNCONFINED COMPRESSION
2400 — (ASTM D 2938)
i g
3
] 2
1600 — E
:
i R
1200 g
. TANGENT MODULUS AT 50%
ULTIMATE. STRESS:
800 — 5.747 x10ES5 PSI
400 — FAILURE MODE:
CONICAL FAILURE AT TOP
0 T I T | T I T T T I
Q - D " s 1 ©
o o o o o o o

AXIAL STRAIN (%)
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BORING NO.: B1737
DEPTH RANGE (FT):

166.8—169.7

AUSTIN CHALK LIMESTONE

2000
o~ N
wn
0. 1600 — (2
N’
(/') 7 o
1) @
(2 1200 3
4 - 3
7 i
800—' (3) 3
< - g
T 400- 5
0 1
] :
0 1 T T T ] 1 T T 1 T [ T T 1 1
(o] Q Q (@] Q Q Qo Qo Q (@] (@]
Qo Qo Qo Q Q Q Qo o Qo
« 00 N [Te] (@] [+ 0} o [7e] Q
- - N N ~N () ”M <
NORMAL STRESS (PSI)
SEE STRESS—STRAIN PLOTS INCLINATION (DEG): VERTICAL
FOR INDVIDUAL SAMPLE DATA TEST TYPE: UNCONFINED COMPRESSION (ASTM D2938)

DEPTH (FT): 167.2
DEPTH (FT): 169.3

3

DEPTH EFT}: 166.8

TRIAXIAL COMPRESSION (ASTM D2664)




BORING NO.: B1737
DEPTH (FT): 166.8
AUSTIN CHALK LIMESTONE

INCLINATION (DEG): VERTICAL

1.5

MOISTURE CO TENT 5: F) 12,1
DRY UNIT WEIGHT (PCF):
DEG. OF SATURATION (%): 91.9
ASSUMED "SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE Sps?Q 100
TEST TYPE: TRIAXIAL COMPRE

124.2

SSION
(ASTM D 2664)

GFILE: 17371668 DATE: 04-30-90 CAL: NCTS

TANGENT MODULUS AT 50s
ULTIMATE STRESS:
3.310 x10E5 PSI

FAILURE MODE:
AXIAL SPLITTING

3000
2400
-,—\ -—
2]
(A -
N
%1800—
L
g -
S S |
S ém O 1200 -
4 2_1 g -
S|l 11|31
Slsim |3l a -
o l8x| WV §
aB&|lY o 600 —
S 241
3329 |w -
) W
HEII .
m & =
gggz %) 0 T 1 T T T T T T 1 T
A Qv Q 0} © o o
m %5 m P o o o R
.; = AXIAL STRAIN (%)
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BORING NOQ.: B1737
DEPTH (FT): 167.2

AUSTIN CHALK LIMESTONE

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT (%): 14.0

L1°0£SS “ON Bor

J4N9I4

3600 DRY UNIT WEIGHT (PCF): 120.0
DEG. OF SATURATION (s): 93.4
- ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE SPSI&: 200
N TEST TYPE: TRIAXIAL COMPRESSION
3000 — (ASTM D 2664)
i g
- 3
Z 2100 ;
& 2400 - ;i
7 :
= g
5 1800 — 'é
& | 8
HREE
alu k2 TANGENT MODULUS AT 50%
zId 4 S 1200 - ULTIMATE STRESS:
Slm (o | & ) 4.390 x10E5 PSI
[~]
8L > i
E A 600 FAILURE MODE:
42| v ) SHEAR PLANE
nel0 |4 AT 20 DEG.
g y
g% < % 0 T T T T T T T T T T
5 ™ s 3 3 ¥ & 3
s13 " AXIAL STRAIN (%)
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AXIAL STRESS (PSI)

BORING NOQ.: B1737
DEPTH (FT): 169.3
AUSTIN CHALK LIMESTONE

INCLINATION
MOISTURE CO TENTP%

DEG): VERTICAL
13.4

2000 DRY UNIT WEIGHT (PCF): 121.1
DEG. OF SATURATION % 92.7
n ASSUMED SPECIFIC GRA TY 2.7
] CONFINING PRESSURE (PSI): O
TEST TYPE: UNCONFINED COMPRESSION
i (ASTM D 2938)
1600 — g
- 3
7 3
1200 g
| ]
i R
800 — :
_ TANGENT MODULUS AT 50%
R ULTIMATE STRESS:
0.872 x10ES PSI
400 — '
- FAILURE MODE:
_ AXIAL SPLITTING
0 | I B S N S N B R BN B R T
o ~ 0 o © o
(@] (@) (@] - N

AXIAL STRAIN (%)




BORING NO.: B1737
DEPTH (FT): 173.0

AUSTIN CHALK LIMESTONE

INCLINATION (DEG): VERTICAL

MOISTURE CO TENT EF)
DRY UNIT WEIGHT (PCF):

DEG. DF SATURATION (s):

TEST TYPE: UNCONFINE

13.3
122.7
96.3

ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): O

COMPRESSION

(ASTM D 2938)
g

GALE: 17371730 DATE: 04-30-00 CAL

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.562 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

500
400
) ..
o
~ 300
©w
wn
I
7
<
o) 200
|
31 8la| | 2™
Sl iRIA] 2 -
2 Rz|9 | & 100 -
REIN
J[dz|14 |» 7
a0 |4 T
2212 -
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6@‘”2@ 0 T T T T T T T
5 83_1 o~ ~
Q
-1 R S S S
219
=
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AXIAL STRAIN (%)
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AXIAL STRESS (PSI)

BORING NO.: B1737
DEPTH (FT): 177.6
EAGLE FORD SHALE

INCLINATION (DEG): VERTICAL
MOISTURE COI TENT %F) 18.7
DRY UNIT WEIGHT (PCF): 113.5

300

N

o

Q
]

DEG. OF SATURATION (%): 104.4
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 0

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

DATE: 04-30—00 CAL NCU4

SFLE: 17371778

TANGENT MODULUS AT 50
ULTIMATE STRESS:
0.896 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

AXIAL STRAIN (%)




BORING NO.: B1737
DEPTH RANGE (FT): 186.8—188.6
EAGLE FORD SHALE
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400
=~
n
o
= 300 —
7 8
i ;
(= 200 - 3
> :
100 g
L (1) 5
wn . 5
g
0 T I T | T | T I T I T [ T I T
o (@) Q Q Q Q Q Q (@)
o Q Q Q Q Q Q Q
- N " ~ 10 o ~N w
NORMAL STRESS (PSI)
SEE STRESS—STRAIN PLOTS INCLINATION QEG: VERTICAL
FOR INDIVIDUAL SAMPLE DATA TEST TYPE: UNCONFINED COMPRESSION (ASTM D2938)

|

2
3

DEPTH
DEPTH

1) DEPTH (FT): 186.8
FT): 187.8
FT):

188.2

TRIAXIAL COMPRESSION (ASTM D2664)
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AXIAL STRESS (PSI)

BORING NO.: B1737

DEPTH (FT):

186.8

EAGLE FORD SHALE

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT ?}‘ : 18.6
DRY UNIT WEIGHT (PCF): 112.5

DEG. OF SATURATION (%): 100.9

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): O

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GFRE: 17371778 DAIE: 04-30-80 CAL NCU4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.588 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

300

200 —
—4

100 —

O1—T——T—T—T1T 7T T 7T T T
Q o™ < o
o o o o

" AXIAL STRAIN (%)

0.8




BORING NO.: B1737
DEPTH (FT): 187.8
EAGLE FORD SHALE

INCLINATION (DEG): VERTICAL

400

£1°0€SS 'ON dor

34Nl

SUTINIONI—-SISIO0T039

"ONI'STUIMOOSSY % NOLSNHOM—NOSYWN

DEVIATOR STRESS (PSI)

1071d NIVH1S—SS3dlS
31IS O3SS SvXdl

AXIAL STRAIN (%)

SFLE 17371878 DATE: 04-30-80 CAL WCTS

MOISTURE CO TENT E 18.2
DRY UNIT WEIGHT (P

OEG. OF SATURATION (: SI 99.7
ASSUMED SPECIFIC GRAMITY: 2.7
CONFINING PRESSURE (PSI): 200
TEST TYPE: TRIAXIAL COMPRESSION

): 112.8

(ASTM D 2684)

TANGENT MODULUS AT 50
ULTIMATE STRESS:
0.640 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING
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BORING NO.: B1737
DEPTH (FT): 188.2
EAGLE FORD SHALE

INCLINATION (DEG): VERTICAL

DEVIATOR STRESS (PSl)

| L L L L L
< « N
o o -—

AXIAL STRAIN (%)

MOISTURE CO TENT % p) 18.4
DRY UNIT WEIGHT (PCF):

DEG. OF SATURATION (%): 104.B
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE SPSI?_\’ 300
TEST TYPE: TRIAXIAL COMPRE

114.2

SSION
(ASTM D 2664)

OFLE: 17371882 DATE: 04-30-80 CAL MCTS

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.606 x10ES PSI

FAILURE MODE:
SHEAR PLANE
AT 30 DEG.




BORING NOQ.: B1737
DEPTH (FT): 220.4
FAGLE FORD SHALE

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT (%): 14.9
150 DRY UNIT WEIGHT (PCF): 120.1

DEG. OF SATURATION (s): 100.1
- ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): O
_ TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)
120 3
. 3
g . :
v %
£ E
'(7) - -
K 7 w0 E
> | 24 < TANGENT MODULUS AT 50%
S| T|lm|da]| 2 ULTIMATE STRESS:
Lol osim (o i 0.260 x10E5 PSI
g [eziwy
g lal| |» 30 -
= lBe|n FAILURE MODE:
N = 7 . AXIAL SPLITTING
2 O 4
222
-él gg = g 0 1 | DL 1 1 T L T T T
A1 52 |m s 2 & 3 ¥ =
“15 AXIAL STRAIN (%)
o




BORING NO.: B1737
DEPTH (FT): 240.0
EAGLE FORD SHALE

INCLINATION (DEG): VERTICAL
MOISTURE CO TENT %F)
PCF): 1-377

1000 DRY UNIT WEIGHT (
DEG. OF SATURATION (%): 94.8
n ASSUMED SPECIFIC GRAVITY: 2.7
a CONFINING PRESSURE (PSI): 0
TEST TYPE: UNCONFINED COMPRESSION
- (ASTM D 2938)
800 — g
. 3
(é)’ 600 ] é
s - :
< 7 ] g
z 2 2123 T TANGENT MODULUS AT 50%
21 LA |m T ULTIMATE STRESS:
o a2y [X - 1,258 x10E5 PSI
alezlm | 2
g &aly |» 200
J@2(9 v . FAILURE MODE:
me |0 g . SHEAR PLANE
2212 - AT 20 DEG.
=
g gg < % 0 T T T T T T 7T T T T 1
A2 s 3 3 & 3
@ S AXIAL STRAIN (%)
3




GEOMECHANICAL TEST RESULTS

BORING B 22-90
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TABLE C-3. GEOMECHANICAL TEST RESULTS-BORING B 22-90

T GENERAL VERTICAL | MOISTURE | DRY SPECIFIC |ATTERBERG  |FRACTION |CARBONATE| SAMPLE *m”—m— TAAXIAL COMPRESSION | FAILURE | TANGENT YOUNG'S MODULUS POSSONS  |BPAZIL  TaRDOveLE MODIFED | SWELL COMMENTS
LITHOLOGY DEPTH CONTENT | DENSITY | GRAVITY LIMITS FINER THAN [ CONTENT | DIMENSION| FAILURE |COMPRESSIVE |CONFINING FEVWO‘R STRAN | RATIO TENSILE SLAKE TABOR PRESSURE
L Pt |# 200 SIEVE RATIO MODE/ | STRENGTH PRESSURE |STRESS €50 UNLOAD! 1 STRENGTH | DURABILITY |ABRASION/ |INDEX
o DEGREES ¥ oy ooy RELOAD INDEX HARDNESS
leet percent pet percent perceat psi psi psi percent | {psi)X10E5 | (psix10€5 percent  |INDEX percent
AUSTIN CHALK B 124.7 143 ] 1197 N I ] i
AUSTIN CHALK 125.1 141 1209 - - 2.4 D 2355 0.61 4.40 - - -
AUSTIN CHALK 132.1 153 1195 R s -
AUSTIN CHALK 157.2 12.9 | 1231 -]
AUSTIN CHALK 157.6 13.3 | 1220 2.3 3] " 78 | 0.44 504 I
AUSTIN CHALK 1698 145] 1158 ]
AUSTIN CHALK 170.2 152] 1179 2.64 24 [3) 100 2793 | 0.60 5387 100 .
AUSTIN CHALK 1720 132] 1215 2.5 3] 1924 0.29 16.00 o
AUSTIN CHALK | 1725 12.9] 1238 B
AUSTIN CHALK B 174.0 125 | 1217 - ]
AUSTIN CHALK 174.4 109 1263 | 23 0 1900 0.97 237 0 ] S
AUSTIN CHALK 1748 112] 1258 ” 0.6 r'— 252
EAGLE FORD SHALE 182.9 17.6] 1153
EAGLE FORD SHALE 184.4 176 | 1160
EAGLE FORD SHALE 184.8 17.2| 1166 91 61 98 9 10.2 2.4 D 245 0.51 0.47 [
EAGLE FORD SHALE 1856 16.7 | 1170 _
EAGLE FORD SHALE 1858 171 16,6
EAGLE FORD SHALE 1866 17.3( 1155
EAGLE FORD SHALE 187.0 34| 1227 T 24 D 253 0.57 0.65 0
EAGLE FORD SHALE 187.7 172 1193
EAGLE FORD SHALE 227.0 151 1216
EAGLE FORD SHALE 2274 16.1| 1187 85| 58 97.0 5.0 25] B-170 158 0.31 0.68 0
PROCEDURE ASTM-D2216 ASTM-D854| ASTM-D4318 ASTM-D422 uSTM—DZSGB ASTM-D2664 ASTM-D3148 ASTM-D3148 ISAM iISRM ISARM 1SRM
B82200PRT. WK1 PRELIMINARY
REVISON 1.0 (Subject to Revision)
DATE: 4/30/90
* EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. Note: Some values in this table may be revised based on reviews of test
] procedures and individual test results. The reader should refer to the latest
Symbot Failure Type Symbol Failure Type revision of the gINT geotechnical data base {geotechnical report GR-70).
A No discernibie failure plane B-4 Combination
(8) Well defined shear plane @ "X™ angle (deg) to c Barreling/Bulging
vettical or 1o long axis of core
B-1 Shear plane D Longitudinal {axial) splitting
B-2 Bedding ptane shear E Conical
B8-3 Shear ptane along pre-existing fracture, F No information

shear zone, etc
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2500

2000

1500

AXIAL STRESS (PSI)

BORING NO.: B22-90
DEPTH (FT): 125.1
AUSTIN CHALK LIMESTONE

| T N S S D I I I |

INCLINATION: (VERTICAL

MOISTURE CONTENT % 14.1

DRY UNIT WEIGHT (P ) 120.9

DEG. OF SATURATION (®): 96.7

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): O

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GAILE: 22001251 DATE: 04-28—00 CAL NCU4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
4.396 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

{ |
o < ©
O O

AXIAL STRAIN (%)

0.0




BORING NO.: B22-90
DEPTH (FT): 157.6
AUSTIN CHALK LIMESTONE

INCLINATION DEG) VERTICAL
MOISTURE CO 13 3
DRY UNIT WEIGHT P : 1220

—
[o2]
Q
(=]

L1°0£6S “ON 8or

3dNOI4

AXIAL STRESS (PSI)
)
3

o)
(@]
o
WS N N O TN NS NN (OO VN N NN AN M B I |

DEG. OF SATURATION s 94.2

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSl): O

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

CAILE 22001578 DATE: 04-28—90 CAL NCU4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
6.038 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

o
AXIAL STRAIN (%)

v
__'
T|= | =
<im|™M
a2y |X
°oZz|lin | 2
g4l |
o 400
ALY BT
bel3 |2
222 |©
82__(_/)__' Of—T—T T 71T T T T 1T T T T T I
O
5y o 3 pt S S
r%.—"" o o S o
215
z
0
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BORING NO.: B22-90
DEPTH (FT): 170.2
AUSTIN CHALK LIMESTONE

INCLINATION (R_FG): VERTICAL
MOISTURE CONTENT (%): 15.2
DRY UNIT WEIGHT (PCF): 117.9

1

e
00
(o}
o
|

DEVIATOR STRESS (PSI)
A

DEG. OF SATURATION (%): 95.6
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 100
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

GFILE; 22001702 DATE: 04-23-90 CAL NCT4

TANGENT MODULUS AT 50
ULTIMATE STRESS:
5.869 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

0.0
0.2 —
4
6 —

o
AXIAL STRAIN (%)
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AXIAL STRESS (PSI)

BORING NO.: B22—90
DEPTH (FT): 172.0

AUSTIN CHALK LIMESTONE

INCLINATION (R_FG): VERTICAL
MOISTURE CONTENT (%): 13.2

DRY UNIT WEIGHT (PCE): 121.5

DEG. OF SATURATION (%): 92.1

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): O

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GRLE: 22001720 DATE: 04-28—00 CAL: MCU4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
16.000 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

- N
O O

0.0

ks
o

AXIAL STRAIN (%)

vy T T T T T r T rTTrd

A
o

)
o




BORING NO.: B22-90
DEPTH (FT): 174.4
AUSTIN CHALK LIMESTONE

INCLINATION DEG VERTICAL

MOISTURE CO E:F) 10.9
2000 DRY UNIT WEIGHT (PCF): 1263
DEG. OF SATURATION (%):
. ASSUMED SPECIFIC GRA TY 27
_ CONFINING PRESSURE (PSI): 0
TEST TYPE: UNCONFINED COMPRESSION
- (ASTM D 2938)
1600 — 3
- 3
£ 1200 - :
b :
o 2
]
< b i g
S| 2 _, 800
2|19 = TANGENT MODULUS AT 50%
5| Tl |3 i ULTIMATE STRESS:
=Sl 2.374 x10E5 PS
g €2l 7 400
S g:g_‘ A i FAILURE MODE:
NgEig v i AXIAL SPLITTING
218
5. |>
C-i; 98 < %I O T T T 1T T T T T T T T T T T T T T T
Rl 2|2 s 8§ 3 &5 8§ =2 ¢
flo
@15 AXIAL STRAIN (%)
5
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AXIAL STRESS (PSI)

BORING NO.: B22-90
DEPTH (FT): 184.8
FAGLE FORD SHALE

INCLINATION (DEG): VERTICAL
MOISTURE CONTENT (%): 17.2

)

o

Q
]

o
=
l

1

1 | 1

—1

DRY UNIT WEIGHT (PCF): 116.6

DEG. OF SATURATION (%): 104.1

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GRLE 22801048 DATE: 04-27-90 CAL NCU4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.471 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

0.0
0.2 -

" AXIAL STRAIN

.6

(%)
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AXIAL STRESS (PSI)

BORING NO.: B22-90
DEPTH (FT): 187.0
EAGLE FORD SHALE

INCLINATION (h[l)'FG): VERTICAL
MOISTURE CONTENT SF)): 13.4
DRY UNIT WEIGHT (PCF): 122.7

DEG. OF SATURATION (s): 96.6

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (Psl): 0

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GFLE: 22001870 DATE: 04-27-90 CAL: NCU4

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

FAILURE MODE:
AXIAL SPLITTING

300
-
200
100 -
0 1 1 { | LI 1 | 1 1 I 1 |
= o < © <
o o o o

o
AXIAL STRAIN (%)
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AXIAL STRESS (PSI)

BORING NO.: B22-90
DEPTH (FT): 227.4
EAGLE FORD SHALE

INCUNATION (DEG): VERTICAL
MOISTURE CONTENT 16.1

200

DRY UNIT WEIGHT (P r)) 118.7

DEG. OF SATURATlON (%): 103.5

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GFILE: 22902274 DATE: 04-27-90 CAL NCU4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.683 x10ES PSI

FAILURE MODE:
SHEAR PLANE
AT 70 DEG.

0.0

retryyprrry T T TrrTrryrrrrrT o rorord

-—

o

> X!
o o

AXIAL STRAIN (%)

s
o




GEOMECHANICAL TEST RESULTS
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TABLE C4. GEOMECHANICAL TEST RESULTS-BORING B 1807

[ GENERAL VEATICAL | MOISTURE |DRY SPECIFIC |ATTERBERG  |FRACTION |CARBONATE| SAMPLE | SAWL?W TRIAXIAL COMPIESSION | FAILURE | TANGENT YOUNG'S MODULUS FOIBSONS | |BRAZH  Tono GvGLE [MoDFED [SWELL ] COMMENTS
UTHOLOGY DEPTH CONTENT DENSITY| GRAVITY LIMITS FINER THAN { CONTENT DIMENSION| FAILURE [com PRLSSIVE CONFINING | DEVIATOR STRAIN — ~ RATIO TENSILE SLAKE TABOR PRESSURE
w PL | ¥ 200.SIEVE RATIO MODE/ | STRENGTH PRESSUHE | STRESS €50 UNLOADf | STRENGTH [DURABILITY |ABRASION/ [ INDEX
L DEGREES #| 73 “"1 0'3 RELOAD "3 INDEX HARDNESS
feet percent pet percent percent psi psi psi percent | (PSiIX1OFS | (psi)x10ES psi psi percent INDEX percent
[AUSTIN CHALK 1243 109] (203 - 25| B-ijao i:f’ 1995 " oss 381 o /%\
AUSTIN CHALK 1252 131 1284 -~ ) e I e
AUSTIN CHALK 151.7 138 | 1154 ) T 1 | -
AUSTIN CHALK 1521 130 | 1233 267 . 23] o _i 100 o06 | 124 053 ool | .
AUSTIN CHALK 1525 126 1234 23| B-1/20 200 1609 | 134 110 200
AUSTIN CHALK 153.5 119 1166 24 D se | | 051 565 o [:: -]
AUSTIN CHALK 154.0 146 ] 1200 - T [
AUSTIN CHALK 1543 157 | 1174 T ]
AUSTIN CHALK 154.7 154] 1159 - 0.5 A T 266
AUSTIN CHALK 155.6 1351 1213 4'\“ T ]
- ] L S
AUSTIN CHALK 159.4 132 ]
AUSTIN CHALK 159.6 122 | 1265 2.3 D 477 0.82 0.71 o
EAGLE FORD SHALE 162.0 188 1083 2.4 D 100 274 0.44 0.66 100 TRANSITION ZONE
EAGLE FORD SHALE 162.4 1871 1120 271 1051 69 98 1 55 24 B-1/30 200 238 | 057 0.69 200
EAGLE FORD SHALE 162.8 1731 1152 ]
EAGLE FORD SHALE 164.5 189 1124 85| 55 98.7 58 25 5 [ e 029 0.64 o
EAGLE FORD SHALE 164.9 186] 1135
EAGLE FORD SHALE 165.6 181 1116
EAGLE FORD SHALE 166.6 17.7] 1122 78| 50 95.4 30.0
EAGLE FORD SHALE 166.8 182 1138 410
EAGLE FORD SHALE 167.1 185 | 1109
EAGLE FORD SHALE 167.3 18.5 T B 14.2
EAGLE FORD SHALE 196.7 1581 1175
EAGLE FORD SHALE 197.4 120 1269 22 D 230 0.48 071 o
EAGLE FORD SHALE 2032 133 ] 1270
EAGLE FORD SHALE 203.6 162 117.0 80| 54 98.6 44 25 D 239 0,45 068 0
PROCEDURE ASTM-02216 | ASTM-D85a [ ASTM-D4318 ASTM-Qa22 ASTM-D2938 ASTM-D2664 ASTM-D3148 ASTM-D3148 ISRM 1SAM 1SAM ISAM _
BIB0TPAT WKY PRELIMINARY
REVISION. 1.0 (Subject to Revision)
DATE 5/v/90
* EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. Note: Some values in this table may be revised bassd on reviews of test
procedures and individual test results. The reader should refer to the latest
Symbol Failure Type Symbol Failure Type revision of the gINT geotechnical data base (geotechnical report GR-70).
A No discernible failure plane B-4 Combination
(B} Waoll defined shear plane @ "X angle (deg) to [ Barreling/Bulging
vertical or 1o fong axis of core
B-1 Shear plane D Longitudinal {axial} spiitting
B-2 Bedding plane shear E Conical
B-3 Shear plane along pre-existing fracture, F No information

shear zone, sic
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AXIAL STRESS (PSI)

BORING NO.: B1807
DEPTH (FT): 124.3
AUSTIN CHALK LIMESTONE

INCLINATION (DEG): VERTICAL

2000

MOISTURE CONTENT (éx'): 10.9

DRY UNIT WEIGHT (PCF): 129.3

DEG. OF SATURATION (%): 97.3

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): O

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GFLE 18071243 DATE: 04~-20-80 CAL NCU4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
3.810 x10E5 PSI

FAILURE MODE:
SHEAR PLANE
AT 30 DEG.

AXIAL STRAIN (%)
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BORING NO.: B1807

DEPTH RANGE (FT): 152.1-153.9

AUSTIN CHALK LIMESTONE

1200

1

-
o
Q
S
|

800 —

600 —

1

5
i

(1

1

200 —

SHEAR STRESS (PSI)

&)

(2

GFILE: MB071512 DATE: 04-30-80

| (I
o Q
o Q
© (7]

200 —
400 —

|
3

000 —
200 —

600 —
1800 —

NORMAL STRESS (PSI)

SEE STRESS—STRAIN PLOTS
FOR INDIVIDUAL SAMPLE DATA

1) DEPTH (FT): 152.1
2) DEPTH (FT): 152.5
3) DEPTH (FT): 153.5

INCLINATION (DEG):

VERTICAL

2000 —
2200 —
2400

TEST TYPE: UNCONFINED COMPRESSION #ASTM D2938)

TRIAXIAL COMPRESSION (AS

M D2664)
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DEVIATOR STRESS (PSl)

BORING NO.: B1807
DEPTH (FT): 152.1
AUSTIN CHALK LIMESTONE

INCLINATION DEG VERTICAL
MOISTURE CO TENT %F) 13.0
1000 DRY UNIT WEIGHT (PCF): 123.3
DEG. DF SATURAT]ON z 95.4
- ASSUMED SPECIFIC GRA TY 2.7
i CONFINING PRESSURE (PSI); 100
TEST TYPE: TRIAXIAL COMP ESSION
- (ASTM D 2664)
800 — B
= 3
- §
_ Q
3
600 ~ §
] 5
8
400 — E
TANGENT MODULUS AT 50%
} ULTIMATE STRESS:
] 0.930 x10E5 PSI
200 —
i FAILURE MODE:
| AXIAL SPLITTING
0 1 1 1 | 1 1 1 [ 1 1 1 ] 1 lil i f i
S b ® N © o
o o o -— o~

AXIAL STRAIN (%)
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DEVIATOR STRESS (PSI)

2000

BORING NO.: B1807
DEPTH (FT): 152.5
AUSTIN CHALK LIMESTONE

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT g): 12.6
DRY UNIT WEIGHT (PCF): 123.4
DEG. OF SATURATION (%): 92.7
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 200
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

GFILE: 18071525 DATE: 04-20—80 CAL

TANGENT MODULUS AT 50
ULTIMATE STRESS:
1.099 x10E5 PSI

FAILURE MODE:
SHEAR PLANES
AT 20 DEG.
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8
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AXIAL STRAIN (%)
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AXIAL STRESS (PSI)

BORING NQ.: B1807
DEPTH (FT): 153.5
AUSTIN CHALK LIMESTONE

INCLINATION (DEG): VERTICAL
MOISTURE CO: TENT ¢ 11.9

—
[o2]
Q
Q

-—
N
Q
o

S NN N N T I I |

oo

o

o
|

DRY UNIT WEIGHT P ): 116.6

DEG. OF SATURATION (%): 725

ASSUMED SPECIFIC GRAVITY: 27

CONFINING PRESSURE (PSI): O

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GFILE: 18071535 DATE: 04-29-00 CAL NCU4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
5.647 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

| |
o < ©
o o

AXIAL STRAIN ()
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AXIAL STRESS (PSI)

BORING NO.: B1807

INCLINATION

DEG): VERTICAL

MOISTURE CO

" AXIAL STRAIN (%)

DEPTH (FT): 159.6
AUSTIN CHALK LIMESTONE
500
400 —
300 —
200 —
i
-
100 —
(Vher I S B B R S EE A IS B S B B R S m
S N + © «Q
o o o o o

1.0

ENT ESF): 12.2
DRY UNIT WEIGHT (PCF): 126.5
DEG. OF SATURATION (% : 995
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE

TEST TYPE: UNCONFINE

PSh): O
COMPRESSION
(ASTM D 2938)

GPILE: 18071596 DATE: 04-29-90 CAL NCU4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.714 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING
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BORING NO.: B1807

DEPTH RANGE (FT): 162.0—162.8

EAGLE FORD SHALE

250

1

N

o

o
]

1

—-—

o

o
]

k.

=)

o
|

1

SHEAR STRESS (PSI)
S
| |

1

M
2

100 —

|
Q
in

N

SEE STRESS—STRAIN PLOTS
FOR INDIVIDUAL SAMPLE DATA

1) DEPTH (FT): 162.0
2) DEPTH (FT): 162.4

|
o)
o
N

INCLINATION (DEG): VERTICAL
TEST TYPE: TRIAXIAL COMPRESSION (ASTM D2664)

Frrt
o Q
o] (=}

l
Q
N
«~N ) "

ORMAL STRESS (PSI)

GFILE: MBG7162C DATE: D4-30~-80




L1°0€SS ON gor

34Nl

SHTINIONI-SLSIO0T030

"ONI‘S3IVIOOSSY % NOLSNHOM—NOSYW

101d NIVH1S—SS341S

J1IS 0SS SvX4l

DEVIATOR STRESS (PSI)

BORING NO.: B1807/
DEPTH (FT): 162.0
EAGLE FORD SHALE

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT g : 18.8
DRY UNIT WEIGHT (PCF): 108.3
DEG. OF SATURATION (%): 91.5
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 100
TEST TYPE: TRIAXIAL COMPRESSION
(ASTM D 2664)

GFLE: 18071820 DATE: 04~30-90 CAL: NCTS

TANGENT MODULUS AT 50s
ULTIMATE STRESS:
0.659 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING

300

200 —

100 —
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AXIAL STRAIN (%)
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DEVIATOR STRESS (PSI)

BORING NO.: B1807
DEPTH (FT): 162.4
EAGLE FORD SHALE

INCLINATION (DEG): VERTICAL

250
200 -
150
100 —
50 —
0 l L— l T I
Q o < © ®
o o (@) (@) (@)
AXIAL STRAIN (%)

1.0

MOISTURE CONTENT %8 : 18.7
DRY UNIT WEIGHT (PCF)

DEG. OF SATURATION (%): 100.2
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSl): 200
TEST TYPE: TRIAXIAL COMPRESSION

: 112.0

(ASTM D 2664)

CALE: 18071624 DATE: 04-29-90 CAL NCT®

TANGENT MODULUS AT 50
ULTIMATE STRESS:
0.690 x10E5 PSI

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

BORING NO.: B1807

DEPTH (FT):

164.5

EAGLE FORD SHALE

200

160 —

N
o
]

o
o
|

| J | ! |
N " )
o o o

AXIAL STRAIN (%)

T

0.5

0.6

INCLINATION (DEG): VERTICAL

MOISTURE CONTENT g): 18.1

DRY UNIT WEIGHT (PCF): 112.4

DEG. DF SATURATION (%): 97.8

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE. (PSI): 0

TEST TYPE: UNCONFINED COMPRESSION
(ASTM D 2938)

GFRE: 18071845 DATE: 04-29-90 CAL NCU4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.635 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING
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AXIAL STRESS (PSI)

BORING NO.: B1807
DEPTH (FT): 197.4
EAGLE FORD SHALE

INCLINATION
MOISTURE CO TENT (c F)
PCF):

300
-
-
200 —
N
100 —
j
0 T T 17 T T/ 11 T T 1T 1
Qo N <
o o o
)

" AXIAL STRAIN (%

0.6

DRY UNIT WEIGHT (
OEG. OF SATURATION (%):
ASSUMED SPECIFIC GRAVITY: 27
CONFINING PRESSURE
TEST TYPE: UNCONFINE

DEG): VERTICAL

12.0
126.9
98.6

PSI): 0
COMPRESSION
(ASTM D 2938)

CGFILE: 18071974 DATE: 04-29—90 CAL NCU4

TANGENT MODULUS AT 50%
ULTIMATE STRESS:
0.706 x10ES PSI

FAILURE MODE:
AXIAL SPLITTING
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AXIAL STRESS (PSI)

BORING NO.: B1807
DEPTH (FT): 203.6
EAGLE FORD SHALE

INCLINATION

DEG): VERTICAL

MOISTURE CONTENT

300
200 —
-
100 —
0 — T T T T T T T 1
Q N
(@ (@

AXIAL STRAIN (%

0.6

%‘}): 16.2
DRY UNIT WEIGHT (PCF): 117.0
DEG. OF SATURATION (58 : 99.4
ASSUMED SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE

TEST TYPE: UNCONFINE

Psl): O
COMPRESSION
(ASTM D 2938)

GAILE: 18072038 DATE: 04-29—90 CAL NCU4

TANGENT MODULUS AT 50
ULTIMATE STRESS:
0.682 x10E5 PSI

FAILURE MODE:
AXIAL SPLITTING




BORING NO.: B1807
DEPTH (FT): 166.8
EAGLE FORD SHALE

INCLINATION SDEG VERTICAL

DRY UNIT WEIGHT (PCF): 113.8

M.C. BEFORE TEST (s) 18.2

N M.CAFTER TEST (%): 22 0

- GAIN IN MOISTURE (%):

i SWELLING PRESSUR lNDEX (PSD:

TEST TYPE: SWE('I_SUI-{\JS PRESSUR INDEX

SWELL (%)

o

L1°0€6S ON aor

SHIINIONI-SLSIO0T039
"ONI'S3IMO0SSY % NOLSNHOM—NOSYW

X3ANI 3YNSS3I¥d ONITIIMS
31IS 0SS SvX3dl

3¥NOI4

2.0

L)

I N N N A NS W N A AN TR AN N T N NN N I

0.5

0.0

| T S B A B B A M B B St B B B S S B

o™~ m
PRESSURE (PSI)




Wp/VBEN/EAGLEFRD

APPENDIX D

PLUGGING REPORTS



MASON=JOHNSTON & ASSOCIATES: INC. DALLAS, TEXAS

[ ——— 38 0L 0G(8 TS

SSC BOREHOLE PLUGGING REPORT

TETC Project No. 87-888-0017
Task No. 17
Boring No. B 1737
Texas Coordinate Location:
N269,750 Feet; E2,171,173 Feet
Surface Elevation: 752.3 Feet
Total Boring Depth: 247.0 Feet
Plugging Remarks:
Grout mixed with approximate water cement ratio of 7-1/2
gallons per sack. Two shovels of bentonite were added for each
4 sack batch. Grout was placed through tremie pipe for total

depth. Grout was held approximately 2 feet below ground surface
in field. '

Date Plugged: 3730790

Time Completed: 10:00 am

Drilling Geologist: W.D. Flanigan
MJA Coordinator: W.D. Flanigan
MJA No.: 5530.17
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MASON~JOHNSTON & ASSOCIATES.,

INC. DALLAS, TEXAS

SSC BOREHOLE PLUGGING REPORT

TETC Project No. 87-888-0017
Task No. 17
Boring No. B 22-90
Texas Coordinate Location:

N 273,231 Feet E 2,172,395 Feet
Surface Elevation: 735.6 Feet
Total Boring Depth: 232.0 Feet

Plugging Remarks:

Plugged boring with a cement/bentonite mixture of T7:1 water:
mixture ratio using 2" PVC tremie pipe to ensure grout was
placed from bottom to surface. Removed surface casing and

topped off hole with grout.

Date Plugged: 3/31/90

Time Completed: 2:00 pm

Drilling Geologist: Scott Lesikar
MJA Coordinator: W.D. Flanigan
MJA No.: 5530.17

ENGINEENS




MASON=JOHMNSTON & ASSOCIATES. INC. DALLAS. TEXAS
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SSC BOREHOLE PLUGGING REPORT

TETC Project No. 87-8388-0017
Task No. 17
Boring No. B 1807
Texas Coordinate Location:
N276,407 Feet; E2,173,313 Feet
Surface Elevation: 716.7 Feet
Total Boring Depth: 211.0 Feet
Plugging Remarks:
Plugged boring with a cement/bentonite mixture @ approx. T:1
water: mixture ratio. Used a 2" pvec tremie pipe to ensure

grout was placed from bottom of boring to the surface. Removed
surface casing and topped off with grout.

Date Plugged: 3/28/90

Time Completed: 5:00 pm

Drilling Geologist: Scott Lesikar
MJA Coordinator: W.D. Flanigan
MJA No.: 5530.17

ENGINEENS




