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FOREWORD 

The goal of the geotechnical studies at the Texas Superconducting Super CoIlider (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 
progam 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 data report was prepared as part of the structure-specific phase of geotechnical characterization at 
the sse site. Data collection for this study phase focused on drllhole-based gedogical, 
geohydrologlcal, geophysical, and geotechnical tests at locations around the proposed injector and 
experimental halls. In combination with data from the aher phases, these data will allow conceptual 
designs of construction rnethcx:ls and structural supports for key underground structures. This data 
report includes the results of both field and laboratory tests for specific drilling and sampling slte(s). 
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DATA REPORT 

Site Designator: High Energy Booster (HEB) Area 

Objective: Drill coreholes along the proposed HEB alignment and at the transfer tunnels to the main 
ring, obtain samples for geomechanical testing, and do in situ geohydrological and 
geophysical testing and geologic mapping to characterize the geotechnical conditions 
around the HEB. 

The High Energy Booster is located on the western side of the ring In the area known as 
the West Campus Area. This area covers a tOOII eX approximately 4.3 square miles and is 
located generally north of FM 1446 and south of State Highway 66 and extends from west 
eX Arrowhead Road northeastward to South Prong Creek. See Figure 1 for the location eX 
the core holes (borings). 

Boring Locations: 

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

BI1 251,717 2,171,756 741.4 
B12* 256,245 2,179,235 641.4 
BI2A 256,267 2,179,204 639.9 
BI3 246,179 2,180,466 696.7 
BI4 255,921 2,174,201 710.9 
BI5 251,800 2,182,381 658.4 
BI6 245,951 2,174,687 734.1 
B 1527 248,994 2,172,201 713.3 
B 1533 249,576 2,172,058 729.6 
B1540 250,250 2,171,882 750.0 

Scope and Schedule: 

• Borings 

Coring Wire-Une Hydrologic Laboratory Well Construction 
(full depth) Logging Testing Testing or Plugging 

Nov. 27 to 29, 1989 Nov. 29, 1989 Nov. 30, 1989 Dec. 11, 1989 to Dec. 2, 1989 
Jan. 13, 1990 (well) 

Nov. 20, 1989 Not done Not done Not done Dec. 7, 1989 
(plugging) 

Dec. 1 to 5, 1989 Dec.5,1989 Dec.6,1989 Dec. 17, 1989 to Mar. Dec. 7, 1989 
5, 1990 (well) 

Dec. 6 to 8, 1989 Dec. 8, 1989 Dec. 9 to 11, 1989 Dec. 17, 1989 to Feb. Dec. 12, 1989 
13, 1990 (well) 

Jan. 15 to 16, 1990 Jan. 16, 1990 Jan. 22, 1990 Jan. 24 to Mar. 7, Jan. 23, 1990 
1990 (well) 

Jan. 24 to 27, 1990 Jan. 27, 1990 Jan. 29, 1990 Feb. 1 to Mar. 9, 1990 Jan. 30, 1990 
(well) 

Jan. 16 to 23, 1990 Jan. 23, 1990 Jan. 23, 1990 Jan. 26 to Mar. 7, Jan. 25, 1990 
1990 (well) 

Mar. 23 to 29, 1990 Mar. 29, 1990 Not done Apr. 4 to May 2, 1990 Mar. 30, 1990 
(plugging) 

Mar. 19 to 22, 1990 Mar. 22, 1990 Not done Apr. 4 to May 1,1990 Mar. 23, 1990 
(plugging) 

Mar. 19 to 22, 1990 Mar. 22, 1990 Not done Apr. 4 to May 3, 1990 Mar. 23, 1990 
(plugging) 

*Planned boring BI2 was abandoned at a depth of 110 feet on November 20, 1989, when the drill rig caught fire 
and the core boxes burned. It was replaced by boring BI 2A, approximately 38 feet away. 
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• Geologic Mapping (See Appendix A) 

Four fauts have been identified in the area of the High Energy Booster. These faults are 
described in detal in individual Structure Zone Study reports. Each suspected fault was 
mapped in the field. Fault characteristics are summarized in Appendix A, Site Gedogy. 

Conditions Encountered: (See lithologic logs, Appendix B) 

Boring Total Soil Weathered Fresh Eagle Ford Static Water Level 
Depth (feet) Austin Chalk Austin Chalk Shale (feet above MSL) 
(feet) (feet) (feet) (feet) 

BI1 211.0 0.0 to 0.5 0.5 to 7.2 7.2 to 183.0 183.0 to 211.0 720.9 
silty day (estimated) 

BI2 110.0 Hole abandoned due to fire underneath drilling rig. 

BI2A 261.5 0.0 to 4.7 4.7 to 7.8 7.8 to 234.2 234.2 to 261.5 611.9 
silty clay 

BI3 282.0 0.0 to 5.0 5.0 to 12.2 12.2 to 261.5 261.5 to 282.0 694.2 
silty day 

BI4 184.5 0.0 to 2.0 2.0 to 14.9 14.9 to 164.5 164.5 to 184.5 680.9 
day 

BI5 280.0 0.0 to 1.0 1.0 to 10.0 10.0 to 255.6 255.6 to 280.0 641.2 
sandy day 

BI6 231.0 0.0 to 0.5 0.5 to 21.4 21.4 to 211.0 211.0 to 231.0 717.5 
silty day 

B 1527 238.0 0.0 to 20.0 20.0 to 30.4 30.4 to 160.5 160.5 to 238.0 Not Applicable 
silty clay 

B 1533 255.0 0.0 to 0.5 0.5 to 16.3 16.3 to 170.2 170.2 to 255.0 Not Applicable 
day 

B 1540 275.0 0.0 to 0.5 0.5 to 12.8 12.8 to 187.9 187.9 to 275.0 Not Applicable 
silty clay 

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

Boring Spontaneous Normal Guard Point Natural Short & Compensated Sonic 
Potential Resistivity Resistivity Resistance Gamma Long Density Velocity 

(Short & Long) Gamma (caliper) (full wave) 
BI1 X X X - X X X 
BI2A X X X X X X X -
BI3 X X X X X X X -
BI4 X X X X X X X X 
BI5 X X X X X X X X 
BI6 X X X X X X X X 
B 1527 X X X X X X X X 
B 1533 X X X X X X X -
B1540 X X X X X X X -

-- = Tool malfunction. 
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Hydrologic Test Results Summary: (see also Appendix D) 

Boring Test Depth Packer Gauge Forrnation/l.lthology Hydraulic 
(feet) Pressure Pressure Conductivity 

(psi) (psi) (cm/sec) 
BI1 103.0-123.0 145 15 Austin Chalk <4.4xl0-o 

172.0-192.0 140 15 Austin ChalklEagle Ford <4.4x10-s 
Shale (fractured) 

BI2A 67.9-89.0 125 20 Austin Chalk <3.0X10-s 

222.9-244.0 150 20 Austin Chalk/Eagle Ford <3.0X10-s 
Shale (fractured) 

BI3 76.0-96.0 150 7 Austin Chalk (fractured) 2.1 x 10-4 

127.0-147.0 180 15 Austin Chalk <6.1 x10-s 

BI4 141.0-161.0 130 15 Austin Chalk <3.8X10-s 

BI5 88.0-108.0 155 15 Austin Chalk <4.8x10-s 

180.0-200.0 145 15 Austin Chalk <4.8X10-s 

BI6 164.0-184.0 150 15 Austin Chalk <1.4X10-6 

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

Formation: Austin Chalk 
Whole Rock Composition: Relative Clay Abundance: 

Mineral el~11lI Minlral el~11lI 
quartz up to 20 montmorillonite up to 68 
K feldspar upt03 illite up to 30 
plagioclase up to 1 kaolinite up to 36 
calcite up to 99 smectite up to 98 
pyrite upt05 mixed layer (illite/smectite) up to 34 
total clay 0-95 

Formation: Eagle Ford Shale 
Whole Rock Composition: Relative Clay Abundance: 

Minlral eirellll Minlral el[QIIli 
quartz 0-26 montmorillonite 0-70 
K feldspar 0-5 illite 14-54 
plagioclase 0-3 kaolinite 8-26 
siderite 0-26 Fe-chlorlte 0-4 
pyrite 0-2 mixed layer (illite/smectite) 0-63 
total clay 38-100 
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Laboratory Geomechanical Test Results Summary: (see also Appendix E) 

Vertical Formation! Moisture Dry *Compressive Tangent Brazil 
Depth Lithology Content Density Strength Young's Tensile 

(ft) (%) (pcf) (psi) Modulus Strength 
E50 (psi) 

(psi x 10; 

BORING BI1 

111 Bentonite 28-38 71-96 

132 Austin Chalk 10-11 131 1895 1.39 

145 Austin Chalk 11 128 

175-1n Austin Chalk 11-13 123-129 1 no (100) -26n (300) 1.59(100)-4.76 

180-182 Austin Chalk 11-13 127 2583 3.45 221 

183-188 Eagle Ford Shale 16-18 112-119 323 1.00 

195 Eagle Ford Shale 14 121 

207-208 Eagle Ford Shale 16 118 205 1.02 

BORING BI2A 

55-56 Austin Chalk 11-12 124-127 1739 (50) -2173 (100) 1.43 (50)_2.44 (100) 

66-70 Austin Chalk 13-14 120-123 2180 

74-76 Austin Chalk 9-15 119-134 1282 2.00 248 

81-85 Austin Chalk 11-15 119-125 2167-2944 4.90-12.98 230 

87-88 Austin Chalk 13-15 120 224 

98-99 Austin Chalk 14-16 112-117 1817 6.90 

163 Austin Chalk 12 122 2290 3.81 

232-233 Austin Chalk 12-13 118-124 

233 Transition 11 127 2305 3.96 282 

236-241 Eagle Ford Shale 12-17 116-125 317-497 (300) 0.74-1.58 (300) 

255-257 Eagle Ford Shale 15-16 118-120 356 0.69 

BORING BI3 

94-95 Austin Chalk 15-18 110-116 1121-1407 (200) 1.45 (200) -2.80 

123-128 Austin Chalk 16-21 106-113 1408 2.70 161-216 

132 Austin Chalk 14-17 117 1576 2.29 

143-148 Austin Chalk 14-18 114-120 1526-1727 2.55-3.89 

220 Austin Chalk 14 119 244 

256-260 Austin Chalk 9-10 123-128 1999-3491 2.57-6.69 

261 Eagle Ford Shale 16 118 

276-2n Eagle Ford Shale 14-15 121-127 522-673 (300) 0.70-1.53 (100) 
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Laboratory Geomechanical Test Resuhs Summary (Continued) 

Vertical Fonnation/ Moisture Dry *Compressive Tangent Brazil 
Depth Lithology Content Density Strength Young's Tensile 

(ft) (%) (pet) (psi) Modulus Strength 
Eso 

(psi x 10; 
(psi) 

BORING BI4 

45 Austin Chalk 13-14 125 2185 2.30 

87-88 Austin Chalk 13-15 116-120 2070-2596 (200) 2.75 (200) -4.49 

90-91 Austin Chalk 14-15 117 2484 2.04 

94-95 Bentonite 38-39 

114-115 Austin Chalk 13-18 124 3213 4.84 

158-159 Austin Chalk 11 127 3506 4.87 287 

163 Austin Chalk 10-15 118 1931 3.97 

170-173 Eagle Ford Shale 16-18 112-115 290 (100)-419(200) 0.27-1.38 (100) 

176-180 Eagle Ford Shale 16-17 118 336 0.64 

BORING BI5 

35-36 Austin Chalk 14 121 2737 6.75 

52 Austin Chalk 16 116 2591 7.88 

70 Austin Chalk 13-15 124 2259 2.44 

94 Austin Chalk 14-16 122 411 0.46 

114-115 Austin Chalk 15 115 2094 4.46 

135 Austin Chalk 13 

141 Bentonite 17 

161-162 Austin Chalk 11-12 122 2658 3.20 270 

185-186 Austin Chalk 10-13 122-131 1712-2452 (100) 1.94 (200)-3.47(100) 

18i Bentonite 34 

202 Austin Chalk 9 132 

230 Austin Chalk 15-16 118 2851 5.33 

251 Austin Chalk 12-13 124 2889 6.67 

262-264 Eagle Ford Shale 15 119 385 0.65 

272-273 Eagle Ford Shale 15-16 117-119 
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Laboratory Geomechanical Test Results Summary (Continued) 

Vertical Formatlonl Moisture Dry *Compressive Tangent Brazil 
Depth Lithology Content Density Strength Young's Tensile 

(ft) (%) (pet) (psi) Modulus Strength 
E50 (psi) 

(psi x 10~ 

BORING BI6 

25 Austin Chalk 14 119 1562 1.46 

49 Austin Chalk 16-17 103 1963 3.04 

77-78 Austin Chalk 16 116 197 

101-102 Austin Chalk 13-15 117-120 1440 (200)-2014 (100) 2.07 (200) -2. 78 (100) 

125-126 Austin Chalk 17 113 1594 8.82 

137 Bentonite 36-39 79-88 

156-157 Austin Chalk 14-16 120 2358 5.66 

208-210 Austin Chalk 14-15 118 1410 2.24 

213-215 Eagle Ford Shale 16-17 111-114 390(100)-421 (200) 0.81 (200) -1.03 (100) 

221-226 Eagle Ford Shale 16-17 114-120 288 0.99 

BORING B 1527 

0-1 Clay 20-29 89-101 

25-26 AUstin Chalk 16-23 105 413 0.73 

61-62 Austin Chalk 13-14 120-125 2142 (50) -2377 (100) 4.51 (50)-5.95 (100) 

83-84 Austin Chalk 18 114 2164 6.00 

133 Austin Chalk 16-17 116 2125 6.75 

152-153 Austin Chalk 12-13 126 746 0.89 181 

159 Austin Chalk 12-14 114-123 2341 (200)_2585(100) 2.63 (200)-3.10 (300) 

164 Eagle Ford Shale 19 112 64 0.03 

179-180 Eagle Ford Shale 17 113-119 

201 Eagle Ford Shale 12 127 427 0.46 

221-222 Eagle Ford Shale 15-16 115-125 225 (200) -365 (300) 0.76(200)-1.10(300) 

228 Eagle Ford Shale 15 121 251 1.00 
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Laboratory Geomechanlcal Test Results Summary (Continued) 

Vertical Formation! Moisture Dry *Compresslve Tangent Brazil 
Depth lithology Content Density Strength Young's Tensile 

(ft) (%) (pet) (psi) Modulus Strength 
E50 

(psi x 10S, 
(psi) 

BORING B 1533 

0 Clay 21 

4-7 Austin Chalk 13-15 118-121 1745 9.25 216 

34-36 Austin Chalk 14 116-119 3188 4.43 

52-54 Austin Chalk 10-16 115-131 1 n3-2236 (100) 2.37-3. n (100) 

98 Austin Chalk 12-13 120 2120 3.19 

102-103 Bentonite 22-35 83-103 

106 Austin Chalk 12 126 2614 5.63 

118 Austin Chalk 11-12 127 810 2.91 

143 Austin Chalk 11-13 124 2908 8.74 249 

150-152 Austin Chalk 14-15 120 3010(100)-3029(200) 5.96(200) -11.82 (100) 

160-161 Austin Chalk 16-17 117 2431 7.30 236 

174-175 Eagle Ford Shale 17 115-116 330 (200) -348 (100) 0.90(100) -1.34 (100) 

182-183 Eagle Ford Shale 15-16 112-120 259 1.08 

200-203 Eagle Ford Shale 16-17 115-117 218-314 (300) 0.86 (200) -1.08 (300) 

220-221 Eagle Ford Shale 16-17 115-120 283 0.70 

246 Eagle Ford Shale 15 122 239 0.66 

BORING B 1540 

7 Austin Chalk 14 119 1972 6.84 227 

46 Austin Chalk 17-18 113 1939 6.60 201 

101 Austin Chalk 13-14 120 1662 1.67 

111-112 Austin Chalk 13-15 118-121 2287 (100) -2840 (200) 2.61 (100)-4.15 (200) 

118 Austin Chalk 16-17 118 306 0.21 

119 Bentonite 35 85 

133 Austin Chalk 13-14 122 29n 6.93 

158-159 Austin Chalk 12-14 120-127 2749 (100) -3416(200) 5.13 (1 00) -9.71 (200) 

167-168 Austin Chalk 14-15 121 2520 8.51 

182-184 Austin Chalk 12-15 117-125 3104-3248 (300) 4.57-9.35 (200) 

187 Transition 10-13 136 816 2.04 
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Laboratory Geomechanlcal Test Results Summary (Continued) 

Vertical Formation! Moisture Dry *Compresslve Tangent BrazU 
Depth Uthology Content Density Strength Young's Tensile 

(ft) (%) (pcf) (psi) Modulus Strength 
E50 (psi) 

(psi x 10i 

BORING B 1540 (Cont'd) 

188-189 Eagle Ford Shale 17 114 

197-198 Eagle Ford Shale 14-15 122 216 0.62 

203-204 Eagle Ford Shale 16 116-118 375 (200) -381 (300) 0.72 (200) -1.32 (300) 

213 Eagle Ford Shale 15-16 116 

238-241 Eagle Ford Shale 17-18 112-117 185 0.46 

253-254 Eagle Ford Shale 16 117 315 (300) -318 (200) 0.62 (300) -0.68 (200) 

266-267 Eagle Ford Shale 15-16 115-120 252 0.54 

* UU triaxial test Indicated by confining pressure in parentheses. 
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Hole Status: Monitoring wells were Installed In six borings along the HEB alignment. Borings at the 
transfer tunnel locations, and partially completed Boring BI 2 were plugged and abandoned (see 
Appendix F). 
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APPENDIX A 

SITE GEOLOGY 

Field mapping primarily consisted of locating and mapping falJts within the HEB area. Faults were 
identified by photo interpretation of lineaments and field verification based on the presence of crystalline 
or slickensided calcite In float and along joints in exposed bedrock. Crystalline and fibrous calcite 
formed in fractures are primary Indicators of faulting In the SSC study area. Five faults have been 
identified that cross or lie within dose proximity to the High Energy Booster (see Figure A-1). The 
follOWing table summarizes the characteristics of these faults based on correlation of borehole data, 
geologic mapping, shallow seismic reflection surveys, very low frequency (VLF) geophysical surveys, 
and downhole geophysical logging. Detaled discussions of each fault are presented in four separate 
Structure Study Zone reports (see the reference list at the end of Appendix A). Drawing PI~ (in pocket) 
illustrates the subsurface geologic conditions expected to be encountered at the HEB. 

List of References: 

• 

• 

• 

• 

• 

• 

• 

Data Report for Structure Study Zone SF 10.6 and Rcmry Wash Borings SF 1 0.6A and 
SF 10.6B, Report No. GR-9, August 1989. 

Data Report for Structure Study Zones SF 10 and SF 10.1 and Corehdes BF 10.1 and 
SF 10.1, Report No. GR-22, January 1990. 

Data Report for Structure Study Zone SF 10.1, Air Rotary Boreholes SF 10.1 A, SF 10.1 B, 
and Corehole SF 10.1C, Report No. GR-54, July 1990. 

Data Report for Structure Study Zone SE 10.9 and Coreholes BE 10.9, SE 10.9A, and 
SE 10.8, Data ReportGR-10, December 1989. 

Data Report for Structure Study Zone SE 10.9, and Coreholes SE 10.9Cand SE 10.90, 
Report No. GR-59, July 1990. 

Data Report for Structure Study Zone SI 2 and Rotary Wash Borings SI-2A and SI-2B and 
Corehole SI-2C, Data Report No. GR-60, July 1990. 

Bedrock Geology of the Superconducting Super CoIlider Site, Data Report No. GR-65, July 
1990. 



Fault Location Orientation Thickness Displacement Reference Notes 
Borings 

SF 10.6 Along northwest N100-20oE, Greater than 10 feet but Approximately 10 SF 10.6 and Correlation of wire-line units from 
alignment of HEB dipping steeply less than 50 feet. feet down to the SF 10.6B B14, B11, and BC-1, It appears the SF 
tunnel near the northwest. northwest 10.6 fault may have less offset where It 
Intersection of crosses the HEB Oess than 5 feet). The 
Hoyt Road and fault Is defined In the field by the 
FM 1446. presence of crystalline calcite In float and 

calcite veins up to 3 miles thick in the 
drainage northwest of BC-1A 

SF 10.8 Along northwest N70OWto Appears to be about 100 Approximately 8 feet BC-1A, BI-1, Analysis of wlre-llne units in boring 
alignment of HEB S80oW, dipping feet wide based on zone down-te-the north B 1540 BC-1A Indicates about 8 fp.et of Austin 
tunnel, 1,100 feet steeply north. of calcite float near Chalk (Base of A26, top of A27) Is 
southwest of the boring BC-1A. missing. 
Intersection of 
Arrowhead Road 
and FM 1446. 

SF 10.1 West side of HEB N500E, 30° to 90° The graben Is 500-600 50-57 ft of SF10.1, Two parallel lineaments are assumed to 
Graben tunnel alignment, northwest on the feet wide. Individual down-to-the north SF10.1A, define the fatJts. No fatJts could be 

1,000 to 1,400 main fault; the faults are about 2.3 feet offset on the SF 10.1B, found in outcrops; however, calcite float 
feet north of smaller antithetic thick In the Eagle Ford southern fault; 25 ft. SF 10.1C, was observed along the southern 
Highway 66, west fault trends Shale and range from 0.3 down-te-the south BF 10.1, B 1527, lineament. 
of Arrowhead roughly N5(fE, to 1.1 feet thick In the displacement on the and BI6 
Road. dipping about 65° Austin Chalk. northern antithetic 

southeast. fault. 

SE 10.9 Southwest side of Both faults have The graben Is 200 to 300 The southeast BE 10.9, SE 10.9, The fault is defined on air photos by a 
Graben the HEB tunnel an average trend feet wide; the antithetic dipping main fault SE 10.8, prominent lineament comprising aligned 

alignment, 1 mile of about N2eOE, fault Is about 4.5 feet has a net offset of SE 10.9C, drainage segments and tonailinears. 
south of Highway the main fault thick In the Austin Chalk 20-25 feet SE 10.90, and Field mapping identified a zone of 
66. dips and the main fault is down-to-the south BK1'. crushed rock west of Arrowhead Road 

ap~roxlmately about 11.9 feet thick in which Is surmounted and a continuous zone of calcite float 
65 southeast; the Eagle Ford Shale. by an antithetic along the lineament extending from Old 
the antithetic fault fault(s) that has Maypear1 Road to an area east of the 
dips about 55° produced a graben Intersection of Arrowhead Road and 
northwest. with as much as 86 Highway 66. Seismic reflection surveys 

feet of displacement perpendicular to the trace of the fault 
locally. suggest an en-echelon continuation of 

the SI 2 fault. 
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Fault location Orientation Thickness Displacement Reference Notes 
Borings 

SI 2 Crosses the HEB N1So to 400 E, The fault zone consists of Net offset Is 80 feet BI2A, SI2A, The fault Is defined by a prominent 
on the northeast dipping about 650 at least two parallel down-ta-the SI2Band lineament comprising aligned drainage 
along FM 1446 southeast. trending faults up to 300 southeast with the SI 2C segments and tonal II nears. Field 
4 miles west of feet wide. southern fault having mapping identified a zone of calcite veins 
Waxahachie and 37 feet of and closely spaced fractures 300 feet 
continues down-ta-the south wide near FM 1446 and a zone of calcite 
southwest through displacement. float that extends southwest through the 
the center of the HEB to the Intersection of Highway 66 
HEB. and ArrONhead Road. Seismic reflection 

surveys suggest an en-echelon 
continuation of the SE 10.9 falJt 
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LITHOLOGIC LOG 

BORING BI1 



LOG OF BORING 
PROJECT: Superconducting Supercollider 

CL lENT: The Earth Technology Corporation 

TASK NO.: ~5 

BORING NO: BI 1 PG 1 OF 6 

LOCATION: N 251,717 feet 
E 2,171,756 feet 

GROUND EL: 741.4 feet 

bATE: 1 /27-29/89 TYPE: Nx Core CASED TO: N/A CONTRACTOR: SwL (89-192) 
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DRILLING GEOLOGIST D. Hartsfield 
--~~~~~----

SAMPLE LEGEND WATER INFORMATION 

Sa SPL IT SPOON 
T= 2- THIN WALL 

TUBE 
Begin drilling with water at 
ground surface. Unable to 
determine parameters of sub
surface water table. 

U= 3- THIN WALL 
TUBE 

C= NX ROCK CORE 

. DESCRIPTION OF STRATUM 

~Y, silty, embedded limestone fragments, trace 
roots, brown -

LIMESTONE,. (Austin~lk) soft, moderately weathered, 
sound, medium bedded, tan with occasional thin 
tan clay layers, and trace-fossils 

7.2 

LIMESTONE (Austin Chalk), moderately to medium hard, 
fresh, light gray to dark gray with 0.3' to l' thick 
extremely argillaceous to shaly limestone interbeds 
'1' to 2' apart. Also shale layers l' thick, fossil 
partings, and fossiliferous layers. 
-shaly layer, soft, dark gray, sharp contact at 
8.5' to sharp contact at 9.4' 

-fossil parting at 11.9' 
-shaly layer, soft, dark gray, sharp contact at 
12.2' to gradational contact at 13.5' 

-fossil parting at 14.3' 
-shaly layer, soft, dark gray, sharp contact at 
15.7' to gradational contact at 16.6' 

-fossil parting at 17 .2' 
-shaly layer, soft, dark gray, sharp contact at 
18.6' to gradational contact at 19.4' 

-fossil parting at 21.1' 
-shaly .. layer, soft, dark gray, sharp contact at 
21.6' to sharp contact at 21.9' 

-fossil partings at 23.0',23.3',23.8',25.8', 
26.2'. 26.5' and -28.3' 

-sh al y.. layer,: soft, ·fossiliferous, dark gray, 
gradational contacts at 24.2'-25.9' 

- sh al y. layer, soft,. -dark gray, sharp contacts at 
29.4'-30.0' 

-shalv layer, soft, dark gray, sharp contact at 
32.0' to gradational contact at 32.7' 

-shaly limestone layer, soft, fissile, dark~ray, 
sharp contacts at 31.4'-31.7' 

-extremely fossiliferous, hard, gray, sharp contact 
at 27.1' to sharp contact at 28.0' 

-very argillaceous layer, soft, dark gray, gradational 
contact at 40.0' to sharp contact at 40.8', trace 
of bentonite 

-foss11 parting at 43.5' 
-shaly layer, soft, dark gray, sharp contact at 
43.4' to sharp contact at 44.8' 

ASSISTANT D. Brown CHECKED BY C. Bommarito 

~ rl.~ 



LOG OF BORING BaRING NO: BI 1 PG 2 OF6 
PROJECT: Superconducting Supercollider LOCATION: N 251,717 feet 
CLIENT: The Earth Technology Corporation E 2,171,756 feet 

GROUND EL: 
TASK NO.: 15 

741.4 feet 

DATE: 11/27-29/89 TYPE: Nx Core CASED TO: N/A CONTRACTOR: SwL (89-192) 
-----r 

w SAMPLE LEGEND WATER I NF ORMA TI ON 
w CI Z 

Z 11.. a: Z oOa:1Il . SQ SPL I T SPOON < l- I- Z - .-oJ >-w a:: a:: .... UJw T= 2" THIN WALL I- ° I-II] Z. Z. <1-11..::I: UJ See Page 1 of 6 
xw II] w:E X Wc.J Wo 0< U 11..' TUBE ~ 
I-UJ :E .-oJ::J I- c.J UJ c.J o Za::l-Z o III U= 3" THIN 11..~ >- I1.. z 11.. ffia:: ffia:: 

<1- 1Il _ 
zl- WALL 

w III w I-WW TUBE 0 :E-d Cl 
11.. 11.. 1Il~1-u) < 

~ I 
::I: c= NX ROCK CORE 11.. 

TOP BOT. DESCRIPTION OF STRATUM 

ts:S: 40.0 LIMESTONE· (Austin Chalk), moderately to medium 
c:o: hard, fresh, light gray to dark gray with 0.5' to 

I c;:t;I: 2' thick slightly, moderately, extremely argill-
! ~ aceous to sh aly limestone interbeds l' to 5·' 

~ 
apart. Also shale layers 2' thick, fossil 

f-45 C5 100 100 partings, bentonite layer, low angle fractures. 

!2::2i 
I ~ 
~ -fossil partings at 46.5' and 49.3' 

r- 5O ~ 50.0 
-shaly layer, soft, dark gray, gradational 

tI::I:: 
contacts at 49.4'-50.0' 

i p::;:r:;: 50.0 -very argillaceous layer, soft, dark gray, 
sharp contact at 52.5' to sharp contact at 

r:x:?T 53.5' 
r5::5:: -slightly argillaceous layer, soft, gray 

,. 

1-55 ~ C6 100 
graaational·contacts at 55.3'-55.8' 

100 

t2::2:: -fossil partings at 58.2' and 58.3' 
~ 
p:::;:IT 

-shaly and ~ossiliferous lay~r, soft, dark 
gray, sharp cont:act· at 59.0 to sharp contact 

,..60 ~ 60.0 at 59.9' 

~ 60.0 
-shaly layer, soft, dark gray, sharp contacts at 

flTITI= at 60.7'-60.9' and 64.0'-64.4' 

6::::2: 
p:;::x:;: 

f-65 ~ C7 100 96 

c::o 
~ -fossil parting at 69.2' 
b-lr- -shaly limestone layer, soft, bentonitic, light 

1-70 ~ 70.0 to dark gray, ~ contacts at 69.2'-69.6' 

~ -bentonite seam (~" at 69.5' 

~ 
70.0 -300 smooth, tight slickensided fracture at 

~ 
69.6' 

t:;:r;:r: 
-fossil parting at 70.2' 
-shaly layer, soft, dark gray, sharp contact 

1-75 ~ C8 100 100 
at 70.8' to sharp contact at 72.2' 

-fossil parting at 73.8',74.8',75.2', 

;:x;r:;: 75.6' and 76.0' 

?=?T 
-moderately argillaceous layer, soft, dark 

~ 
gray, gradational contacts at 76.4'-77.1'· 

-fossil parting at 77.0' 

I- 80 ~ 80.0 -moderately argillaceous layer, soft, gray, 
gradational contacts Oat 78.3'-79.3' 

s.:::2: 
I 

;::x:;:x; 
?TIT 

DRILLING GEOLOGIST D. Hartsfield ASS ISTANT __ D_.~~~~______ CHECKED BY C. Bommarito 

~ "~/Z8{eo. 



lOG OF BORING 
PROJECT: Superconducting Supercollider 

CL lENT: The Earth technology Corporation 

TASK NO. :15 

DATE:" '?7_?',/RQ TYPE: Nx Core CASED TO: 

UI 
Z Q..a: .... ...J ~UI ... 0 "'m 
:CUI ~ UI::::E 
... UI ...J::l 
Q..u.. ~ ~z UI In 
0 <"IS 

In 

f-IO ~ C11 

t!::C:C 

.... 115~ C12 

~ 

-120~ 
:C::r::r 

I 

110 • 

UI 
o 
Z 
< 
a: 

:c ... 
Q.. 
UI 
o 

110.( 

120.( 

100 100 

70 70 

. 
z 
UI Q..0 

u.. 
0 111 
Z ... 
< :c 

BuRING NO: B1 1 PG 3 OF 6 

LOCATION: N 251,717 feet 
E 2,171,756 feet 

GROUNO EL: 741.4 feet 

N/A CONTRACTOR: SwL (89-192) 

SAMPLE LEGEND WATER INFORMATION 

SCI SPLIT SPOON See Page 1 of 6 
T= 2" THIN WALL 

TUBE 
U= 3 u THIN WALL 

TUBE 
C= NX ROCK CORE 

ORILLING GEOLOGIST D. Hartsfield ASSISTANT D. Brown CHECKED BY c. Bommarito ----
~~ l'lIZPl/a, 



: LOG OF BORING BaRING NO: BI 1 PG 4 OF6 
PROJECT: Superconducting Supercollider 

CLIENT: The Earth Technology corporation 
LOCATION: N 251,717 feet 

E 2,171,756 feet 

TASK NO.: 15 
GROUND EL: 741.4'feet 

DATE: 1 127'-?~/P'q TYPE: Nx Core CASED TO: N/A CONTRACTOR: SwL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ t:l 

o~a:en Q..a: z . Sa SPL IT SPOON z <[ l- I- Z .... ...J >-UJ a: a:-UJUJ T= 2" THIN WALL I-cn ~. Z <[I-Il..:t: UJ. See Page 1 of 6 I- 0 UJ' :t:UJ ~ UJ::& :t: uU u o 0<[ U Q..\L. TUBE 
I-UJ ..J::J I- a: UJ a: c za:I-z OVl U= 3" THIN WALL I ~ Lo. 

>- Z Q.. UJa: UJa: <[I-en .... zl-
en I ~-4 I 

UJ I-UJUJ TUBE 0 Il.. Il.. en~l-u) <[ 
:t: C= NX ROCK CORE I I 

Il.. 
I I TOP BOT. DESCRIPTION OF STRATUM , , 
~ I 0:!::I!::1 120.0 LIMESTONE (Austin Chalk), moderately. to medium 

I u::rx:? I hard, fresh, light gray to dark gray with 0.2' to 

~ l' thick slightly, extremely argillaceous lime-

r125~ I 'stone interbeds l' to 5' apart. Also traces of' 

I C13 10 0 pyrite. 
, ~ I 

;::r::o 
;::x::?TJ 

I ,~ 130. -very argillaceous layers, soft, dark gray ! 130~ 130.0 with traces of pyrite at 131.0'-132.2' 

~ 
I XJ:::l -pyrite nodule at 134.8' 

~135~ C14 100 100 -slightly argillaceous layer, gray, with occasional' 

t::ti I pyrite nodules, gradational contacts at 136.75'-

~ 
137.35 ' 

-slightly a~gillaceous layer, gray, with occasional I 

~ 

I 
pyrite nodules, gradational contacts at 138.0' . 

f-140 t::I:!:O 140.0 -138.2 ' 
p:;:Q 140.( -pyrite nodule at 138.75' 
~ -slightly argillaceous layer, gray, gradational 
~ contacts at 141.6'-142.25' 

, c::r:::t: 
-145 ~ C15 100 100 -pyrite nodules at 145.0',145.2' and 145.4' 

;:r:;::r:;: -slightly argillaceoUS layers, gray, gradational 
p.:r::ITJ contacts at 147.0'-147.4' and 148.0'-148.2' 

I I::::C:I:: 
~150 ~ 150.( 
~ 150.1 -slightly argillaceous layers, gray, gradational 
b::::C:::J contacts at 150.8'-151.0', gradational contacts ! 
~ at 152.7'-152.9', gradational contacts at 156.7' 
;::t::;:I;J -156.8' and gradational contacts at 159.5'-160.0' 

-.-155 5 C16 100 100 

c;:x:;:z: 
~ 
::x:!::O 

-.-160 ~ 160.0 
~ 
~ 
~ 

.F?=?1 

DRILLING GEOLOGIST __ ~D~.~H~a~r~t~sf~i~e~l~d __ _ ASSISTANT 0.... Brown CHECKED BY C. Bommarito - _. --- --------
<:'2 12./28/M 



LOG OF BORING 
BORING NO: BI 1 PG 5 OF6 

PROJECT: Superconducting Supercollider 
LOCATION: N 251,717 feet 

CLIENT: The Earth Technology Corporation E 2,171,756 feet 
GROUND EL: 

TASK NO.: 15 741.4 feet 

DATE: 11/27-29/89 TYPE: NX Core CASED TO: N/A CONTRACTOR: SwL (89-192) 

UI SAMPLE LEGEND WATER INFORMATION 
UI (!) z 
a.. a: z oOa:." . Sa SPL I T SPOON z '>-UI <t ... ... a:-UIUI z See Page 1 of 6 - 6 a: z. z. UI T= 2" THIN WALL ... "'cc <t"'a..:z:: Ul u Ul o o<t U a..' TUBE ~~ ~ ",,:::i i5 u"" u a za: ... % 

I£. 
..,J::J 

ffia: ffia: <t ... .,,- 0'" U= 3" THIN WALL a.. I£. '>- ~% a.. z'" UI ." UI ... UIUI TUBE a.. a.. "'~"'\G <t 0 <t-4 0 :z:: C= NX ROCK CORE ." a.. 
TOP BOT. DESCRIPTION OF STRATUM 

~ 160.C 
LIMESTONE (Austin Chalk), modertely to mediwn hard 

!:I:::I::l fresh, light gray to dark gray with 0.1' to 6' 
thick slightly argillaceous limestone interbed 

p:::;:r;:l 3' to 5' apart. Also shale partings, fossil 
~ partings. 

1-165 ~ C17 100 100 
-slightly argillaceous layer, gray, sharp contact 
at 160.0' to gradational contact at 160.1' . 

~ 
-shale parting at 162.0' I 

-slightly argillaceous layer, gray, fossiliferous, i ~ gradational contacts at 163.0'-163.7' 
0:::0 -fossil parting at 166.1' 

f-170 fITITJ 170.C -slightly argillaceous layer, gray, fossiliferous, 
~ 170.C gradational contacts at 168.2'-168.4' 

~ -slightly argillaceous layer at 170.0'-170.4' 

~ 
F?=?:; 

-slightly argillaceous layer, gray, gradational 
1-175 ~ C18 100 100 contact at 174.5' to sharp contact 180.0' 

p:y:ITl 

t=C:I: 
~ 

1-180 E2i:5 180.( 
~ 180.C 
t:J::::I::: 182.25 -gradational contact-
p::;:r:;:: 

~HALY LIMESTONE (Transition) medium hard. fresh •. 1== 
L= fossiliferous, gray with abundant fossil debris 

1-185 J C19 96 81 ; I SHALE (Eagle Ford), soft, fresh, fissile, dark 
~ gray with mediwn angle fractures, septarian 

, 
I concretions and pyrite nOdules. 
1= 

1-190 ~ 190.0 
~ 190.( , 
~ -35 0 smooth, tight, slickenSided fractures I 
~ 

at 192.4'-192.6' 

i:= 
-pyrite nodules at 194.7',195.1', and 195.4' 

1-195 ~ C20 98 98 -septarian concretions with pvrite nodules 
~ at 195.9'-196.0', 197.0',198~1'-198.2' and 
~ 199.2' 
~ 
~ 

1-200 ~ 200.(J 

= 
~ 
~ 

~ 

DRILLING GEOLOGIST _D_._~!"ts.=-fl.=.:·e:.:;l..:;.d __ ASSISTANT D. Brown ---- CHECKED BY ___ C~.~B~ornma~~r~it~o~_ 
c::s \1./Z'/8~ 



PROJECT: 

CLIENT: 

lOG OF BORING 

Superconducting Supercollider 
The Earth Technology Corporation 

TASK NO.: 15 

BaRING NO: BI 1 PG 6 OF 6 

LOCATION: 

GROUND EL: 

N 251,717 feet 
E 2,171,756 feet 

741.4 feet 

DATE: 11/27-29/89 TYPE: NX Olre CASED TO: N/A CONTRACTOR: 

UJ 
:z Q.a: - ...J ~UJ 

I- 0 m 
i=~ ~ UJ~ 

...J::l 
Q.L&.. )- ~z UJ VI 
c ~-cS 

VI 

~205~C21 
::::::::;:::::: 

= 
f-210~C22 

f-

'--
f-
.... 215 
f-

t--
t--
t---
1-220 
t--
t--
f-

I---
1-225 
f---
~ --,...230 -
~ 

~ 

!--

f-235 
f-

f-

f-

f-
__ 240 

f-

f-

f--

UJ 
u 
:z 
~ 
a: 

i= 
Q. 
UJ 
C 

TOP BOT. 

200.( 

210.0 

98 

JL..LV.V~11.0 100 

98 

100 

DRILLING GEOLOGIST D. Ha~tsfield 

SAMPLE LEGEND WATER INFORMATION 

S- SPL I T SPOON 
T= 2' THIN WALL See Page 1 of 6 

TUBE 
U= :3" TH IN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

SHALE (Eagle Ford), soft, fresh, fissile, dark 
gray with septarian concretions and pyrite nodules 
-pyrite nodule at 201.3~ 

-septarian concretions a~ 202.6' and 205.6' 
-pyrite nodule at 205.7' 

-septarian concretion at 209.8' and 210.4' 

Bottom of Exploration at 211.0 feet 

Monitor Well installed upon completion 

ASSISTANT_ ._._--'!.,_~~~~ __ CHECKED BY C. Bommarito 

CS t2./Z8/8'\ 
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LOG OF BORING 
PROJECT: ssc - Texas Site 

CLIENT: The Earth Technology Corporation 

TASK NO.: 15 

BORING NO: BI2A PG 10F.7 

LOCATION:-N 256,267 feet 
-E 2,179,204 feet 

GROUNO EL: ....... 639.9 feet 

OATE: 12-1-89 TYPE: Nx Core CASEO TO: 3.5' CONTRACTOR: MJA 

UJ 
·Ld c,:) 

c.e: z z a¥ t-- 5 1=UJ t- UJ! ffi· 
j:~ ! j: UU 

..J~ e: UJ 
fuLL. t; ~z fu UJe: 

c. 
Q <"" Q 

en 
TOP BOT. 

'Q 15 ffi en • 

ffi· ffi • e:- UJ 
~!<c.G c.LL. u Q 

ffig zJ:t-z Q~ <UJm-tiffi U) 

z c. < :c c. 

SAMPLE LEGENO 

S- SPLIT SPOON 
T- 2· THIN WALL 

TUBE 
U= 3· THIN WALL 

TUBE . 
C= NX ROCK CORE 

WATER INFORMATION 

Wet lbtary Q:)re li:>le 
water level not det:eImi.nable 
Observation ~1 installed for 
continued nonitoring of 
water level 

DESCRIPTION OF STRATUM 

CLAY (Residual Soil), silty, dk. brown 

-~ 
:=~ 4.1. 
I- 5 ~ 4.7 38 0 I.IME:S'lam (Austin Olalk), .hiqhly to (DIr>~v ~.,. ." 
~ soft to riled. bi., tan w/trac., ~#;;'n~,sll.ross.u 
~ Cl 100 100 IO.~. sli. fossilif~J, 1lDCl. wea., 1IECl. tDllDCl.llC1. 

~ 7.8s . 
1--""j~~~~~~~9~'17-t1:00~1::::0:0~_---l_-4_--1I.IME:S'lam (Austin Cllalk), fresh, mad. to 1IOd. hard, It •. L IO~ 9.7' qr:a.y, with 0~5 to 2.1 ft. t.'1ick sli. argill. to shaly 

f9 ..... interbeds 1. 0 to 2 .• 65 ft. apart. 
~ 7.8s-8.59 M:x'I..-v. arg., mad. bi., mad. qr:a.y bed 
~ z:: C2 10.3g-12.2g Mad. thick, 1IOd. argill., mad. In., mad. 
~ qr:a.ybed 
~ 100 100 14.0g-14.859 'lhln, v. argill./shaly soft, dk.gray bed 

I- 15!5:2i 

tc::C::J:: 

-20~ 

::2:2i:C3 
~ 

~C4 

I- 35m 

19.3 
~9.3 

99 99 

100 100 

17.5g-19.6g Mad. thick, sli. argill., mad. gray bed 

35.2g-36.2s '!hin, v. argill./shaly, soft to mad.· hard, 
dark qr:a.y bed 

~-e:: i=I<iI<~i l----1f-.!.or""7r'l;:.;37:,.: • ..:;0-+-_-+-_-+-_-+-_+---l 37. 2g-37. 6g '!hin, sli. argill., mad. gray bed 
~ IJ'/·u 
~C5 

100 100 

f- 40~ 140.5 

ORILLING GEOLOGIST Scott E. Iesikar ASS I STANT Garv S. Kingaid CHECKEO BY W. D. Flanigan 



lOG OF BORING 
PROJECT: ssc - Texas Site 

CLIENT: The Earth Technology Corporation 

TASK NO.: 15 

BORING NO. BI2A PG 2 OF 7 

LOCATION: ...... N 256,267 feet 
...... E 2,179,204 feet 

GROUND EL: -- 639.9 feet 

DATE. 12-1-89 TYPE. Nx Core CASED TO. 3.5' CONTRACTOR I MJA 

z ....... 
i=ti 
a.u. 
IIJ 
c 

olSffiCl) .... lZ. ~.... IIJ z. !ca.: lIJ u lIJ o 
UIIJ U a ~~I;;~ ffia: ffia: 
a. a. 1;;i5~u, 

a. 

TOP BOT. 

• 
ffi. 
a.u. 
oJ!! 
~ 

SAMPLE LEGEND 

S- SPL IT SPOON 
T- 2* THIN WALL 

TUBE 
U- :5 At TH IN WALL 

TUBE 
C- NX ROCK CORE 

WATER INFORMATION 

W9t B:>tal:y Olre 1k>1e 
water level wt determinable 
(b;ervation well installed for 
continued JIDIli.t.oring of 
water level 

DESCRIPTION OF STRATUM 

:z:;:::r:;:z:;: 40.5 LlMES'l'OOE (Austin Cllalk), fresh, Ired. to IrOd. hard, sli. 
~ fossiliferous, It. gray with 0.3 to 1.7 ft. tiUck sli. 
~ argill. to. shaly ani occ. bentonitic interbeds 0.4 

to 2.9 ft. apart 
_ 45 i25 97 97 40.8g-41.1g 'lb;in, shaly, soft, Ired. to dk. gray bed 
1----IT'~YT.oT~C6 41.5g-42.8g Mad. thick, sU. argill., Ired. gray bed 
~ 45.0g-46.2s Mad. thick, v. argill/shaly, soft, dk. 
:z::;:z:;: gray, sU. bentonitic bed 
~ 47.4g-47.7g 'lb;in, sU. argill., Ired. gray bed 

48. 8g-49. 8g 'lb;in, v. argill., ned. b:3.., dk. gray bed 
- 50~ 50.5 t-.::!~i5lr----j~~;;...;,,;.~---t---t---t--t-"152.4g-53.2g 'lb;in, v. argill., Ired. hard, dk. gray bed 
~ 50.5 

~ 

- 55fi C7 

::::z:::z::::z 

55.3g-56.2g 'lhin, v. argill., ned. hard, dk. gray bed 
96 96 

1---j!i:~':;i:~i~--l_---l5~9~.~5-i-_-i-_L-_L-_.l---J55:·19g-5690·79g ~, vU· .argilill~·' Ired~ hard, dkbed• gray bed I • g- • 9 ;u ...... , s • arg ., .~. gray -som 59.5 
s::5:5Z 62.9g-63.7g 'lb;in, v. argill., ned. hard, dk. gray bed 

t:2i5: 
~C8 -ssm 
t:2i5: 

100 100 65.8g-66.8g 'lb;in, v. argill., Ired. hard, dk. gray bed 

r-=gli~ii;i-S:~_-k~~69~.~5+-_+-_+-_+-_+-~69.0g-69.3g 'lb;in, v. argill., Ired. hard, dk. gray bed 

I- 70 ~ 69.5 7l.5g-73.2g Mad. thick, IrOd. to v. argill., ned. hard, 
::i5::5: dark gray bed :s:::c: 74.35g-75.7g Mad. thick, sli. argill., Ired. gray, 
~ fossiliferous bed 

I- 75& C9. 

ES:S:5: 

100 100 76.6g-77.4g 'lb;in, IrOd. to v. argill., Ired. hard, dk. 
gray bed 

1---j.I~lie'~i~a-__ t-__ ~7!9.~5~ __ ~ __ 4-__ t-__ ~~ I 79.4g-80.4g 'lhin, IrOd. to v. argill., Ired. hard, 
... 80~ 79.5 dark gray bed 

iTJTI:i:E 

DRILLING GEOLOGIST Scott E. I.esikar ASSISTANT Gary S. Kincaid CHECKED BY w. D. Flanigan 



LOG OF BORING 
PROJECT: SSC - Texas S~te 

CLIENT: The Earth Technology Corporation 

TASK NO.: 15 

BORING NOI BI2A PG 3 OF 7 

LOCATION: -N 256,267 feet 
-E 2,179,204 feet 

GROUND EL: _ 639.9 feet 

DATE: 12-1-89 TYPE: Nx Core CASED TO: 3.5' CONTRACTOR: MJA 

,LIJ 
Z Ooffi - e ~! ... 
i=ttl i 
(btL. ,.. 

tn ~ecS Q 
tn 

~ ClO 

I- 85~ 
~ 

I- 95~ ell 

~ 

TOP 

89.5 

UJ 
c:,) 

~ ffi· ~c i5 tJtJ 

ffi~ ffig el 00 00 Q 

BOT. 

100 ioo 

89.5 

100 100 

Q~ffitn • 
!~ .. ~ ffi • 

i~ Z InZ 
< -Inffi~UI 

00 

SAMPLE LEGEND WATER INFORMATION 

S- SPL IT SPOON Wet lbtaxy Q)re H:J1e 
T- 2· THIN WALL water level rot dete1:m:i.nable 

, TUBE Observation ~ installed for 
Ua 3· THIN WALL continued ncnitoring of 

TUBE water level 
Ca NX ROCK CORE 

DESCRIPTION OF STRATUM 

~ (Austin Cllalk), fresh, mad. to nod. hard, sli. 
fossiliferous, 1t. gray with 0.3 to 1.9 ft. thick 
interbeds 0.8 to 4.4 ft. apart 

80.4g-82.3g Mad. thick', sli. argill., lIEd. gray bed 
84. 0g-84. 3s '!hin, shaly, soft, dk.. gray bed 
84.3s-85.5g Mad. thick', sli~ argill., ne:l. gray bed 
87.2g-88.5g !t:Id. thick, m:Xl. lmJill., lIEd. hard, dk.. 

gray bed 

91.3g-93.0g !t:Id. thick, v. argill., lIEd. haJ:d, dk.. 
gray bed 

97.4g-99.0g Mad. thick, v. argill., ne:l. hard, dk. 
gray bed 

t---j!;:l~;:t;::;:J:~_.l-_.c9~9.::.5+_-l-_-l-_+-_.J-~ 100.8g-102.2s Mad. thick, v. argill./shaly, soft to 
t-IOO~ 99.5 ne:l. hard, dk. gray bed 

~;:.c:: 

.... I05m Cl2 

~ 

104.l5g-104.6g 'lhln, v. argill., ne:l. hard, dk.gray bed 

99 99 

I5:x! 109.5 108.0g-109.0g 'lhln, v. argill., ne:l. hard, dk.gray bed 
t---j~~i;~i:L--.!I1---IJ~~--l---+--+--+-~ 109.8g-110.1g 'lhln, JIDd. argill., ne:l. hard, elk.gray be: 
I- IIO~ 09.5 1ll.0g-1ll.3g 'lhln, sl1. argill., ne:l. gray bed 

tx;:¢I I5:!I! 1l3.2g-113.8g 'lhln, 'v. argill., ne:l. !'d., dk. gray bed 

b::::I::I 
100 100 

iu9.5 
119.!: 

'~ 

DRILLING GEOLOGIST Soott E. Iesikar 

115.3g-116.6g Mad. thick, sli. to JIDd. argill., lIEd. 
hard, dk. gray bed 

118.7s-119.1s '!hin, v. argill./shaly, soft to lIEd. !'d., 
dk. gray bed w/l/2" bentonitic clay 
(v. soft) @ 119.0' 

ASSISTANT Ga:ty s. KUx:aid .cHECKED BY w. D. Flanigan 



LOG OF BORING 
PROJECT: SSC - Texas Site 

CLIENT: The Earth Technology Corporation 

TASK NO.: 15 

BORING NO: BI 2A PG 4 OF 7 

LOCATlON:-N 256,267 feet 
..... E 2,179,204 feet 

GROUND EL:.- 639.9 feet 

DATE: 12-1-89 TYPE: Nx Core CASED TOI 3.5' CONTRACTOR I MJA 

w 
UJ u 
Cl.ffi 

z z < t- t-... 5 :~ 
0: z· Z. t- w' wo 

i!=ttl i i!= 
UU 
ffi~ 

U a 
Cl.LL. >- ..Jz th ffio: w II) ~-4 Cl. Cl. c Q 

II) 

TOP BOT. 

99 99 

o~ffiCl) • 
O:... w ffi. <t-Cl.:J: 0< U Cl.LL. 
~15t;= §1~ 
t;ffi~U) < 

:J: 
Cl. 

SAMPLE LEGEND 

S- SPL IT SPOON 
T- 2" THIN WALL 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

WATER INFORMATION 

wet lbtaJ:y COre H:>le 
water level rot deteDninable 
Cb;ervation \\'ell. installed for 
continued IIDnitoring of 
water level 

DESCRIPTION OF STRATUM 

LIMES'l'CNE (Austin Chalk), fresh, ned. to xrcd. hard, 
sli. fossil., with occ. pyrite, It. gray, and with 
0.1 to 3.1sli~ to very argill. interbeds 0.75 to 
2.8 ft. apart 

121. 25g-121. 65q '!hin, v. argill., ned. hi., dk. gray 
bed 

t- 1258 Cl4 = 122.4g-122.5q 
~ 124.7g-126.4q 

Very thin, sli. argill., med. gray bed 
Med. thick, sli. argll1., mai. lJray .oed 
'!hick, xrcd. to v. argill., soft to ned. 
hard, dk. gray bed 

~ rU 126. 4g-129. 5q 

~~5:'5:'~:%t-----h2c~~~!9.~5t-----r-~a"U~~~-f-~~~9ah~~ 
f-130m 129.~ ~~12~-S9 131.0g-132.5q Med. thick, xrcd. to v. argill., ned. 
~ hard, dk. gray bed 

el!O 135.3g-137.2g Med. thick, md. argill., ned. hard, 

~ Cl5 100 100 ned. gray bed 

f-13~~ I:I :0:: 

~ 138.5g-140.7g Med. thick, m::xi. argill., ned. hard, 

t-:=(g~r--irni31=13~8~.5T-t-t-t-t---l ned. gray bed 
~ 138.5 

97 97 f-140~ Cl6 
t-_~~~--1~-dl~4~1:!:.5~_+-_+-_+-_+---1143.2g-144.39 Med. thick, m::xi. argill., ned. hard, 

~41.5 ned. gray bed 
~ 145.5g-146.1g '!hin, xrcd. argil1., ned. hard, med. 
~ gray bed 

- 145m 
~Cl7 

IX:Q 

f-ISO~ 

f- 155m Cl8 
x:z;:t;: 

- 160m 

151.5 

98 98 

151.5 

98 98 

1161.5 

DRILLING GEOLOGIST Scott E. Iesikar 

147.35g-148.1g '!hin, v. argill., soft to ned. hard, 
dk. gray bed 

149.6g-150.4g '!hin, xrcd. argill., ned. hard, ned. 
gray bed 

150.4g-153.5q '1hick, sli. argill., ned. gray bed 

155.2g-156.5q Mad. thick, xrcd. argll1., mad. hard, 
ned. gray bed 

157.6g-158.9g Med. thick, v. argill., ned. hard, 
dark gray bed 

160.2g-161.3g Mad. thick, v. argill., ned. hard, 
dark gray bed 

ASS I STANT· Gary S. Kincaid CHECKED BY w. D. Flanigan 



LOG OF BORING 
PROJECT: SSC - Texas Site 

BORING NO: BI 2A PO 5 OF 7 

LOCATION: .... N 256,267 feet 
CLIENT: The Earth Technology Corporation - E 2,179,20.4 feet 

GROUND EL: ...... 639.9 feet 
TASK NO.: 15 

DATE: 12-4-89 TYPE: Nx Core CASED TO: 3.5' CONTRACTOR: MJA 

lIJ 
.lIJ (!) 

a. a: z z < .... 5 ~lIJ a: t-
lIJ~ ;::!I § ;: 

a.u. >- ...I z a. 
lIJ en ~~ lIJ 
Q Q 

~. lIJ u UlIJ 
ffie: 
a. 

en 
TOP BOT. 

z 
oCffien 

~. a:.... lIJ 
<t-a.tj lIJ o 0< U o z(5t-z ffie: ~ffi~: a. 

a. 

• 
el. a.u. 
oj!! z < 
::t: 

SAMPLE LEOEND 

S- SPLIT SPOON 
T .. 2· THIN WALL 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

WATER INFORMATION 

wet lbtary o:n:e Ible 
water level rot dete.nn:i.nabl.e 
Cbservation '-lel.l installed for 
continued JlDI1i.toring of water 
level 

DESCRIPTION OF STRATUM 

t=jii~'~"~i'fCl~8-bL!~1~6~1':':.51-_+_+_+_+_1LIMESroNE (Austin Olalk), fresh, mad. to m:xi. hard, sli. 
~ Cl9 1161.5 fossiliferous, It. gray, with pyri~ and with 0..1 to 
~ lao. 100. 4.1 ft. thick sli. argill. to shalyand bentonitic 

I--~~i,~,,~,,:rl, clay interbeds 0..45 to 4.6 ft. apart 
~ 165.0. 164.2 (2) intersecting 50.° fractures w/slL rough, 

I- 165~ 65.0. slks., clean, fresh surfaces, closed (both 
fract:ums within bentonite clay) 

~ 162~15s-162.25s Very thin, shaly, soft, dk. gray bed 
~ C20 100 lao. 163.0g-164.1g Mad. thick, m:xi. toy. argUl., mad. 
~ hard, dk. gray bed 
ES:!i5 164.1g-165.25s Mad. thick bentonitic clay, v. soft, 

1-170~ mn-laminat:e:!, bluish-gray bed 
r:=~~r-mL!*1!::!7::!:1':":.5t-_t_t:-+~+_-i166.3 60.

0 
fracture, sli. J:OUgh, slks., clean, fresh I- JTITITI 1171. 5 surface, closed 

165.7g-167.3g Mad. thick, m:xi. to v. argill., ned. 
~ hard, dk. gray bed 
~ C21 97 97 169.1g-170.1g '!hin, sli. to m:xi. argill., mad. hard, 

1-17~ mad. gray bed 
~ ~ 170.7g-171.s9 '!hin, sli. to m:xi. argill., mad. hard, 
~ mad. gray bed 
~ 172.4g-173.1g '!hin, m:xi. argill., mad. lxi., mad. 

gray bed 
1-180~ 174.3g-178.4g ~, sli.-m:xl. arglll., mad. hard, 

t=:]e:iS~~---1U[~1~8~1~.51-_1-_1--~--r-1 mad. gray bed 1181.5 179.6g-180..2g '!hin, v. argill./shaly, soft to mad. 
E55 hard, dk. gray bed 
Ei5:x 181.5g-182.8g Mad. thick, sli. argill., mad. gray bed 
t:::¢ 187 .4g-187.8g '!hin, sli. to mad. argil1., mad. hard, 

I- J85~ mad. gray bed 
188.4s-188.6g '!hin, 'shaly, soft, dk. gray bed 

1-~t:I:I' :x' ':::z' ':::f' C22 
s::2 

88 88 

-190~ S~~ Dril ing 

t=1S5:§i--k:9l.~1::9~1':':.51-_t-:;;ial~2~-a~-~18i9;mtIna1192 5g 193 4 ..... :- mod ill mad hard • - • g.l.lLU1, • to v. arg • , • I = 91. 5 S fartec: Dril ing dark gray bed = 12-~-89 ' 
:l:::5::I:: 195.4g-195.5g v. thin, sli. argill., ned. gray bed 

-195& C23 

t:::2::2i 
10.0. 10.0. 

1-200~ 
20.1.5 

120.1.5 

DR ILL I NO OEOLOO I ST scott E. Iesikar 

197.7g-198.Sg '!hin, mod. argill., mad. hard, dk. 
gray bed 

·198.8g-199.Q.s '!hin, mod. argill., mad. hard, dk. 
gray bed 

ASSISTANT Gary S. Kincaid CHECKED BY w. D. Flanigan 



LOG OF BORING BORING NOt BI 2A PG 6 OF 7 
PROJECT: ssc - Texas Site LOCATION' -N 256,267 feet 

CLIENT: The Eart~ Technology Corporation 
'- E 2,179,204 feet 

GROUND EL: ..- 639.9 feet 
TASK NO.: 15 

DATE I 12-5-89 TYPE: Nx Core CASED TO: 3.5' CONTRACTOR I . MJA 

. UI SAMPLE LEO END WATER INFORMATION 
. UI" Co:) 

caffien Q.ffi z I , S- SPL IT SPOON wet R:>taJ:y Core Hole Z ~ l- I- e:'" LIJ ffi. T- 2" THIN WALL ... 
~ ~!j z. ffi· <!CQ.5 Wlter level rot detel:minabl.e I- Ul u Q.' TUBE Observation well installed for j!:t:j !j j!: U O ~f5l-z 

&L. 
UI::;, uUI ffig ~~ U= 3" THIN WALL oontinued nonitoring of water Q.&L. l;; ..Jz fu ffie: LlJen ... 

UI ~e15 Q. Q. Gffi~\O TUBE level 
° 0 C= NX ROCK CORE en Q. 

TOP BOT. DESCRIPTION OF STRATUM 

~ C23 201.5 LIMES'l'(:NE C1Iustin alalk), ~ mxi. haJ:d, sli. fossil. 

1201.5 
It. gray, with 0.1 to 7.0 ft. thick slLargill. to 

~ shaly interbeds 0.7 to 4.4 ft. apart 

~ 
201.6g-202.6g '!hin, sli. argill., ned. gray bed m f-205 203.3g-203.7g ?bin, sli. argill., ned. gray bed 

C24 99 99 20s.ls-20s.2s Very thin, shaly, soft, dk. gray bed 
~ 207.4g-207.7g ?bin, nDd. argill., ned. hanl, dk. 
~ gray bed 
~ 

f- 210 ~ 
210. 0g-211. 2g Mad. thick, v. argill./shaly, soft to 

~ll.s 
m:Xl. hanl, dk. gray bed 

~ 
~ll.s 

213. 6g-214. 6g ?bin, DOd. to v. argill., ned. hanl, 
~ dk. gray bed 

f- 215 ~ 
~ C2s 98 98 

~ 219. 0g-219.2ss ?bin, DOd. to v. argill., ned. hard, EJ:S:S: 

~ 
dark gray bed 

-220 219.2 Pyrite mdule (-3/8" dia.) 
~21.s 221.5-223.0 Near vertical fracture, ranging fl:an 80° 

221.5 to 90°, sl1. ra.lgh to rough, narrow 
E2=2=2 ~on (.2-.4Iim), calcite filled, non 
2:2i5 . ided fresh surface -

m 225. 19-22s. 8s ThiIi, sU. argill., ned. gray bed 
1-225 225. 8s-232. 8g 'lhick, DOd.-v. argill., increasingly 

arenaceous, ned. hanl, dk. gray bed 
r::;::t;:z; C26 99 99 226.3-226.5 Abundant pyrite rodules 3/8"-1/2" dia. 
~ 227.7-227.8 Abundant pyrite rodules 1/4"-3/8" dia. 
,;:z:;:; 

1-230 m ~31.s 

~ 
[l3.l.!:I . 232.8g 

TRANSITIOO ZONEm:JAustin Olalk), fresll soft to ned. hi., 
~ ned. thick, • to dk. ~y, foss' ., arenaceous, 'f 

I- 23f 
~--.;:- 1\ UJ~l/' w/~t pyri ixxiules fl:an 233.8-234.0' 
-:::::::: 4"-3 4" dia. 
~~--::: --:-:::: 234.2s SHALE (Eagle Ford), fresh, soft,.Y. thin E-:.---.::3; --.;:-' bedding, v. fine grained, dk. gray 
~::::::: C27 99 99 
E-:-:::3= 
E-:-:-:~ 

1-240 ~=::::3: 241.0 40° fracture, slks., srooth to sl1. rough, E-:--_::: 241.~ E-:'-:';:- undulatory, closed, clean, fresh surface :=:::: 
---

DRILLING GEOLOGIST ScottE. Iesikar ASS I STANT Gary S. Kincaid CHECKED BY w. D. Flanigan 



lOG OF BORING 
PROJECT: SSC - Texas Site 

CL.IENT: The Eartn Technology Corporation 

TASK NO.: 15 

BORING NO: BI2A PO 7 OF 7 

LOCATION: -N 256,267 feet 
_E 2,179,204 feet 

GROUND EL.:'-' 639.9 feet 

DATE: 12-5-89 TYPE: Nx Core CASED TOa 3.5' CONTRACTOR: MJA 

TOP BOT. 

SAMPL.E L.EGEND 

S- SPL. IT SPOON 
T- 2" THIN WALL. 

TUBE, 
Ua :5" TH I N WAL.L. 

TUBE 
Ca NX ROCK CORE 

WATER INFORMATION 

wet 10tary Q)re H:l1e 
water level rot detenninab1e 
Cbsel:vation well installed for 
oontinued II'Onitorinq of water 
level 

DESCRIPTION OF STRATUM 

1--t:-::=:",,=:=;-E::::j'i-C2_7--f._--fI2;:..;'4:;:;1~. 5~_-+-_-+-_-+_-+_-I SHAIE (Eagle Fbnl), fresh, soft, v. tlrin bedding, 
I---I:",:::;:=,:-=-;_:-~",:§j ~41.5 v. fine grained, dk.~ gray, sli. fossil., with 
I--~E-:_=_=-:j very thin (less tilan 1/2") sli. calcareous siltstone 

beds at 247.6, 248.1, 248.7, 249.4, 250.1, 251.9, 

~245 C28 99 99 
1---1:...------

~:---

t---~E===== 

f- 25C g:=:=:t= t=--- 1->51 5 f--- .::-...:- 1" • , 
~E~-~-~-4~-:5-1-.54--~--+---+---+---+--I 

I--- ~j:==j: 

f---
1-25f ___ _ 
I--- -=-:-=:t C29 
f---~-::::::-:: 

f---
I---

1-260 

100 100 

252.5, 253.0, 254.1, 257.35 and 259.1 

245.25 45 0 fracture, slks., SIIDOth to s.li. rough, 
undulatory, closed, clean, fl::esh surface 

calcareous concretion, ham, (~1"), 1t. gray 
w/calcite crystals @ 258.1 

L--__ h61.5 r---~~~-+--+~-'-4---f.---f-~ __ ~~_~ __________________ ~ ________ ~ 
I--

f--
I---
1-265 
'------
-270 
I--
I-
I---
I---
1-275 
I---
I-
I---
I---
1-280 
I--

f--
f---

DRIL.L.ING GEOL.OGIST Scott E. Iesikar 

Total Depth: 261. 5' U-5-89 

(ll Wirel.ine logged: 12-5-89 
(2) H,ydrotested: 12-6-89 
(3) BoreOOle reaned to 6 3/4" 00wn to 77.3': 

U-6-89 and 12-7-89 
(4) Well oonstruction cxrrpleted: U-7-89 
(5) Doring BI2A replaces Doring BI2 located at 

N256,245, E2,179,235, drilled and abaIdoned 
at ~tely 110' on 11-20-89 and plugged 
on 12-7-89. 

Log Revised 1/22/90 

ASSISTANT Gary s. Kincaid CHECKED BY w. D. Flanigan 
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LOG OF BORING 
BORING NO: BI 3 PG 1 OF 7 

PROJECT: Supe~conducting Super~oilider 
LOCATION: N 246,179 feet 

CLIENT: Dle Earth Technology Corporation E 2,180,466 feet 
GROUND EL: 696.7 feet 

TASK NO.: 15 

DATE: 1 -6/1 -R-8!yPE: NY r.n,. .. CASED TO: 3.0' CONTRACTOR: S,,,L (89-192) 

LIJ SAMPLE LEGEND WATER INFORMATION 
LIJ a z 
a..Ct: z 0°0:«n . S- SPL I T SPOON z < t- t- :z - 6 >-LIJ Ct: O:-LIJLIJ T= 2" THIN WALL Drilled with air rotary to 52.0' 

t- t-m z. z • <t-a..::I: LIJ • 

i!=~ ~ LIJ:::=;: i!= 
LlJ u LlJ o 0< U a..lL, TUBE where seepage was encountered. 
uLIJ U o zCt:t-z ...J:::l ffio: ffio: <t-«n_ o«n u= ~" THIN WALL Switched to water rotary at 52.e I 

a..&&. >- ~z a.. zt-LIJ «n LIJ t-LIJLIJ TUBE Unable to determine parameters a.. a.. «nffit-ua < 0 <-5 0 ::I: c= NX ROCK CORE of subsurface water table below 
«n a.. C;? .0' 

TOP BOT. DESCRIPTION OF STRATUM 

t--

~ CLAY, silty, soft, trace· organic debris, dark brown 

:---~ -5 

~ LIMESTONE (Austin Chalk) soft, moderately weathered, 
t:t::2[ 
~ 

7.0 
slightly fractured, tan 

-10 ~ Cl 100 76 

c:;;It 1'1.( -Sharp Contact-
F?=?i 12.(' 

LIMES'IONE (Austin Chalk), moderately to medium hard, t:x:=r:::l 

~ 
fresh, light gray to dark gray. Also fossil part-

~15 ings, medium angle fracture and septarian concretions 

~ C.2 98 98 -fossil partings at 17.4' , 21.1' and 28.6' = fTlil:j 

-20 ~ 
fJTI;J 22.( 
~ 

22.0 ~ 

~25 ~ 
~ 
~ C3 100 100 

FITITJ 
1-30 ~ 

fTlTl: ~2.( 
-450 rough, open, calcite filled Htt), healed 

b:::r:: fracture at 32.4' 

t:I::I:: 32.0 

~35 ~ \ 

t:J:::I: 
~ 

-fossil par~ing at 37.5' 

~ C4 91 86 

~40 ~ 'septarian concretion (~tt), at 40.3' 

~ 42.0 
b-'-r-'-1 
~ 

DR I LL I NO OEOLOG I ST M. Granger ASSISTANT J. LlI CHECKED BY C. BOl!l1larito 
--~~~~~----- ------- -----------------C"B IZ/z.e(&"'I 

Shawn Wooo· 
(3-7-90 -



LOG OF BORING 
BuRING NO: BI 3 PG 2 OF 7 

PROJECT: superconducting Supercollider 

The Earth Technology Corporation 
LOCATION: N 246,179 feet 

CLIENT: E 2,180,466 feet 
GROUND EL: . 696.7 feet 

TASK NO.: 15 

DATE: 1 -611 -8-8iYPE : NX Core- CASED TO: 3.0' CONTRACTOR: SwL (89-192) 

UI SAMPLE LEGEND WATER INFORMATION I UI 0 z 
Z a.. a: Z oOa:en . SCI SPLIT SPOON 

~UI 
cC t- t- a: .... UlUI Z See page 1 of 7 ... 5 a: z • Z • cCt-a..:c UI. T= 2" THIN WALL t- m Ul u Ul o ocC U a..1L. TUBE i=~ ~ UI:::I! :c 

...I~ t- uUI u" zl=t-z ou) U= 3" THIN WALL a..1L. >- ~z a.. ffia: ffia: ~UI~"" zt-UI en UI a.. a.. enffit-U) cC TUBE 0 cC..s 0 :c C= NX ROCK CORE en I a.. 

TOP BOT. DESCR IPTION OF STRATUM 
~ 
o::z: -LIHES'IONE (Austin Chalk), mOderately to medium hard, 

~ 42.0 
fresh, light gray to dark gray with 0.5' thick 

~ moderately to extremely argillaceous limestone 

~ 
interbeds 4' apart. Also fossil partings, low, 

,...45 medium, high· angle fractures, traces of pyrite. 

~ 
o::z: C5 95 95 -fossil partings at 43.5', 53.1', 57.7' and 59.1' 

~ : 
i-50 S5§ 
~ Ic;?n 
~ 52.0 O:!:I: 

-55 ~ 
o:x::: 
~ C6 97 97 -trace pyrite at 58.7' 
~ 

,...60 ~ 
~ 62.0 -very argillaceous layer, medium gray, sharp 
I:I::I::: 62.0 

contacts at 62.0'-62.3' 
p:;x:;: 

-65 ~ 
x:::c: 
~ . C7 100 98 

-moderately argillaceous layer, med ium gray 
~ gradational contacts at 68.4'-68.8' 

i-70 ~ 
~ 77..0 
co: 72.0 
~ -trace pyrite at 74.2' 

~75 ~ -75 0 closed, clean hairline fracture at 77.0'-
~ C8 77.7' 
~ 99 99 -800 closed, calcite filled (1/8'), healed 
It:::I::I: fracture at 77.4'-78.8' 

~ 
-trace calcite and pyrite at 79.1' 

i- 80 -400 closed, clean hairline fracture at 80.4'-

to:: 80.6' 
82,0 -25 0 smooth, .tight, Slickensided fracture at 

2;:t; 81.6' 
jJTIT 

DRILLING GEOLOGIST ______ ~M~._G~·r~an~g~e~r ___ _ ASSISTANT ____ ~~[~\IL_ ______ _ CHECKED BY C. BOr.r.larito --=-=--=-====--
C'B 11./'tt:./e .... 

Shawn Wood 
(3-7-90) 



LOG OF BORING 
PROJECT: superconducting Supercollider 

CLIENT: The Earth Technology Corporation 

TASK .NO':15. 

BaRING NO: BI 3 PG 3 OF 7 I 

LOCATION: N 246,179 feet 
E 2,180,466 feet 

GROUND EL: 696.1" feet 

DATE: 12-6112-8-8cfYPE: NX core CASED TO: 3.0' CONTRACTOR: SwL (89-192) 

'" Q.a: :z: >-LIJ - ..J I-m I- 0 
i:~ ~ &&.1::& 

.,J::l 
4. .... >- ~Z '" en 
Q ~.., 

en 

~85m 
~ C9 :::ee 

~5:5: 
I ~ 

1&.1 
0 
Z 
~ 
a: 

i= 
Q. 

'" c 

TOP BOT. 

82.1 

92.() 

92.( 

ClO· 

~'OO5£ 
?TIT 

~. 

~. 

Cll 

Cl:.! 

1102.0 
102.( 

12.0 
112.() 

122.0 

l- t-
Z • Z. 
"'u 1&.I e uLIJ u a 
ffia: ffia: 
Q. a.. 

100 97 

86 82 

64 64 

87 87 

Z 
eOa:en . 
a:-LlJ1&.I Z 
~I-Q.:l: '" . e~ U Q.&&., 
Za:I-Z 
~I-tn .... e tn 

zl-1-1&.1", 
enffil-Ul ~ 

:l: a.. 

SAMPLE LEGEND WATER INFORMATION 

Sa SPL IT SPOON 
T= 2· THIN WALL See page 1 of 7 

TUBE 
U= ;,. THIN WALL 

TUBE 
C= NX ROCK CORE 

DE'SCRlPTION OF STRATUM 
'. LIHES'IONE (Austin Chalk), moderately to medium hard, 

~resh, light gray to dark gray with 0.2' to 2' tHick 
extremely argillaceous to shaly limestone interbeds 
3' to 9' apart. Als~ fossil partings. low, medium, 
high angle fractures with occasional calcite filling. 
-"20° smooth, open, slickensided fracture ac. 82.0'-
82.1' 

-20° closed, hairline fracture at 82.1'-82.2' 
-900.closed, calcite filled fracture at 85.8'-87.8' 
-4()0 smooth, open, slickensided fracture at 87.6-87.7' 
-85° closed, calcite filled, hairline fracture I: 
at 88.6'-89.4' 

-50° smooth, open, slickensided fracture at 89.9-90.0 
-20° smooth, open, slickensided fracture at 90.9' 
-40° smooth. open, slickensided fracture with trace 
of pyrite at 91.2' 

-85° closed. calcite filled (1/16"), healed 
fracture at 92.0'-92.1' 

-400 calcite filled (1"-11"), healed fracture at 
92.6' 

-90° calcite filled (1/16"), healed fracture at 
93.7'-94.5' 

-shaly limestone ·layer, dark gray, gradational 
contacts at 94.5'-95.3' 
-shaly limestone layer, dark gray, gradational 

'.contacts at 98.0'-98.7' 

-fossil parting at 103.3' 
-shaly limestone layer, dark gray, gradational 
contacts at 103.2'-103.4' 

-shaly limestone layer, dark gray, gradat ional . 
contacts at 112.0'-113.4' 

-very argillaceous layer dark gray, gradational 
contacts at 117.7'-119.8' 

I 

DR ILL ING CEOLOG 1ST M. Granp,er ASSISTANT J. Lu 
-~=-=---- CHECKED BY C. Borrmarito 

c::.~ 11.lZ.6/8<\ 
Shawn I';ood 
3-7-90 

----~~~~------



, 
LOG OF BORING BuRING NO: B1 3 PG 4 OF7 

PROJECT: Superconducttng Supercollider 
LOCATION: N Z46,179 feet 

CLIENT: The Earth Technology Corporation E Z,lS0,466 feet 
GROUND EL: 696. T feet 

TASK NO':15 
DATE: 1Z .. 6/8';'S9 'TYPE: NY ~n,.. .. CASED TO: 3.0' CONTRACTOR: SwL -.LS9-l9Z) 

w SAMPLE LEGEND WATER INFORMATION 
w t:) :z 
a.. a: z oOa:U) . Sea SPL I T SPOON z -< I- .... :z See page 1 of 7 - -.J >-w a: z. z. a: .... ww w. T= 2* THIN WALL t- O t-m -<t-a..x xw ~ w::li X Wu Wo 0-< u a..t... TUBE .... w -.J::I t- U w U c za:t-z 011) U= 3* THIN WALL a..t... >- ~z a.. ffia: ffia: -<t-U)_ z .... W U) w t-ww TUBE a.. a.. U)~t-U) -< C -<-' 0 X c= NX ROCK CORE U) , a.. 

I TOP BOT. DESCRIPTION OF STRATUM 

~ - - I 
t:t:::I:::J i LIMESToNE (Austin Chalk), moderately to medium hard, 
~ 1ZZ.C fresh, light gray to dark gray with 0.5' to 5' thick 

~ i . slightly, moderately, extremely, argillaceous to 

r-125~ I shaly limestone interbeds I' .to 6' apart. Also 
·shale layers I' thick, fossil partings, bentonite 

69 69 I layer. 
~ C13 I -moderately argillaceous layer, medium gray,- grad-

I ~. ationa1 contacts at 1ZZ.2'-123.6' 
;:t:;:r;l -very argillaceous layeri dark gray, sharp contact 

at 127.3' to gradationa contact at 1Z8.0' 

rl30 ~ 
~ 3Z.0 
~ 13Z.0 -very argillaceous layer, dark gray, gradational = contacts at 134.9'-136.0' 

~135 ~ 
t:::O:: 
J:;:I:;:I: C14 47 47 
F?TI= 

~140 ~ 
~ 114Z.( -slightly argillaceous larer, medium gray, gradationa 
~ 1J,4Z.0 contacts at 142.0'-14Z.6 . J::J::I: -fossil parting at 142.6' 

~: C15 100 100 -soft shale layer. dark gray, gradational contacts at 
~145 

146.( 144.9'-145.4' .with bentonite layer (~") at 145.Z' 

~ 1146.0 
-shaly limestone layer. dark gray gradational 
contacts at 147.5'-148.Z' 

~ 
I ~ -moderately argillaceous layer(~"), medium gray 

~150 ~. ac 149.0' 

-slightly argillaceous larer, light gray, gradational ~ C16 100 100 contacts at 15Z.6'-153.5 
~ -soft shale layer, dark gray. gradational contact 
p:;:r;::I at 153.5' to sharp contact at 153.7' 

f-155 ~ 
-very argillaceous la!er, dark gray, gradational 

156.0 contacts at 155.2'-1 6.3' 

c;::r;::t; -moderately argillaceous, medium gray. gradational 

~ 
56.0 contact at 156.3' to sharp contact at 161.?' 

t:I::I:::l 
f-160 ~ C17 100 100 

-bentonite layer 0"), at 162.0' 

6:::r:: 1161.0 
c;:z::::r: 
~ 

DR I LL I NG GEOLOG I ST __ ..... M:.:.. • ...:G.,..r."an::..:g""e::.::r:--_ ASSISTANT 1. 1.11 
---"-'--'-"'-'----- CHECKED BY c. BOlT1r.larito 

-----'~~~~~--
c~ ,-z.h .. /~ 
Shalom Wood 
(3-7-90) 



, 
lOG OF BORING BaRING NO: BI 3 PG 5 OF7 

PROJECT: Superconducting Supercollider 
LOCATION: N 246,179 feet 

CLIENT: The Earth Technology Corporation E 2,180,466 feet 
GROUND EL: 696.7 feet 

TASK NO.: 15 
DATE:12/6-8/89 TYPE: NX Core CASED TO: 3.0' CONTRACTOR: SwL (89-192) 

laJ SAMPLE LEGEND WATER INFORMATION 
laJ 0 :z 

:z 11. a: :z oOa:en . Sa SPLIT SPOON c( t- t- :z - 6 >-laJ a: a:-laJlaJ T= 2" TH IN WALL See page 1 of 7 t- t-m z. z. c(t-I1.:t: laJ. 
XlaJ ~ laJ::::& X laJ u laJ o oc( U I1.I.t.. TUBE t-laJ ...J::l t- ulaJ U o :za:t-z oil) 
11.L&.. >- ~:z 11. ffia:: ffia:: c(t-II)_ zt- U= 3" THIN WALL 
laJ en laJ 11. 11. t-laJlaJ c( TUBE 0 c(411S 0 II)ffit-U) X C= NX ROCK CoRE CI) 11. 

I TOP BOT. DESCRIPTION OF STRATUM 

O::I: LIMESTONE (Austin Chalk), moderately to medium hard, t:::x::I: 
~ 162.0 

fresh, light gray to dark gray wi~ l' to 3' thick 
moderately to extremely argillaceous limestone 

t.I::I::: interbeds l' to 4' apart_. Also shale layers, fossil 

l-165~ partings, and bentonite layer. 
-moderately argillaceous laler~ medium gray 

t:I::t 
~adationil contacts at 1 3. '-165.9' 

.tXJ: C18 100 100 -fossil parting at 164.2' 
-very. argillaceous. layers, dark ,ray, gradational 

~ contacts at 168.5'-169.8' and 1 1.0'-172.1' 

r'7O 5£ -fossil partings at 170.1' and 170.5' 

I rz:;::t:;:l 72.0 
i ~ l72.C 

-very argillaceous layer, dark gray, gradational .. 
t::J:::I: contacts at 173.0'-174.1' 

~ 
-very argillaceous layer, dark gray, gradational 

1-175 contacts at 175.7'-176.7' 

:::c:r:::l C1C) 99 99 
-moderately argillaceous layer, medium gray, grad-

rz:;::t:;:l ational contacts at 177.6'-180.0' 

r'-r'-I-
-moderately arg1llaceous layer, medium gray, grad-

W' ational contacts at 181.6'-183.1' 
-180 

~ 182.0 -fossil parting at 182.0' 
:::cc 

l82.C 
-moderately argillaceous layer,medium gray, grad-

I ;:t;:I; ational contact at 184.0' and sharp contact at 
185.5' 

-185 ~ 
c::t:::I 92 92 -soft shale layer, dark gray sharp contacts at 
~ 

C20 
185.5'-185.6' 

~. -moderately argillaceous_layer, medium gray, g~ad-

1-190 ~ 
-ational contacts at 187.0'-188.1' 

~ 192.0 
-soft shale layer, medium gray with trace ~lton1ce 
sharp contacts at 189.0'-189.1' 

IO:::I 192.( -moderately argillaceous layer, medium gray, grad-
fITlTI ational contaet at 189.9' to s~ contact at 190.2 

-195 ~ 
-~"pyrite nodule at 192.0' -
-fossil parting at 192.5' 

fIrIT 
-moderately argillaceous layer, medium gray, sharp 

C21 100 100 contacts at 192.5'-194.2' 
~ -moderately argillaceous layer; medium gray, sharp 
o:::x: contacts at 196.1'-197.2' 

f-200 ~ 
-moderately argillaceous layer, medium gray, grad-
ational contacts at 197.8'-198.1' 

!:CI:!: 
201.(1 -moderately argillaceous layer, medium gray, sharp 

contacts at 199.7'-200.5' 
[I7; -fossil partings at 194.8',196.0' and lQ7.3' 
?TIT 

DRILLING GEOLOGIST ____ ~M~.~G~ran~g~e~r __ _ ASS ISTANT J. Lu ----.;:!..!-=---- CHECKED BY c. Bommarito 
--~~~~~~---

~1!. 11./t.6/&'\ 
Shawn Wood 
(3-7-90) 
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LOG OF BORING i 
B~RING NO: BI 3 PG 6 OF 71 

PROJECT: Superconducting Supercollider I LOCATION: N 246,179 feet 
CLIENT: The Earth Technology Corporation E 2,180,466 feet 

GROUND EL: 696.7 feet 
TASK NO. :,,, 

DATE: 12/6-8/89 TYPE: NX Core CASED TO: 3.0' CONTRACTOR: SwL (89-192) i 

1.&.1 SAMPLE LEGEND WATER INFORMATION 
1.&.1 CJ Z 
Q.a: Z oOa:1n . So:. SPLIT SPOON z 
>-1.&.1 < l- I- Z - ..J a: a:-I.&.II.&.I T= 2" THIN WALL See page 1 of 7 I- ° I-m Z • Z • <I-a..::r: 1.&.1. 

::r:1.&.I ~ I.&.I:::::E i= 
l.&.I u 1.&.1 0 0< U Q.lL. TUBE 

1-1.&.1 ..J::l ul.&.I U c za:I-Z ollJ U= 3" THIN Q.lL. >- Z a.. ffia: ffia: <I-IIJ ... zl- WALL 
1.&.1 IIJ I ~-4 1.&.1 1-1.&.11.&.1 TUBE 0 c a.. a.. 1IJi:51-u) < 

::r: C= NX ROCK CORE a.. 

TOP BOT. DESCRIPTION OF STRATUM 
~ LIMESl'ONE (Austin Chalk), moderately to medium hard, 
;:0:;: 201.q fresh, light gray to dark gray with 0.1' to 2' thick 
~ slightly to moderately argillaceous and fossiliferous 
~ limestone interbeds I' to 6' apart. Also shale , 
~ 

layers 0.1' thick, fossil partings, medium angle I 
~205 fractures, traces of p~ite. I C22 100 100 -slightly argillaceous layer, light gra~ grada-
~ ational contacts at 201.6'-203.3' 

~ -slightly argillaceous layer, light gra~ grad- . I 
f?TG ational contact at 204.2' to sharp contact at 207.3' 

r-21O ~ 
':'soft shale layer, dark gray, sharp contacts at I 

tlll.0 
208.1'-208.2' 

I ..L,-LTl 21l.<l 
-moderately argillaceous layer, medium gray, grad-

i ~ 
ational contact at 209.6' to sharp contact at 211.0' 

!!:l:::C - pyrite nodule a"), at 210.0' i 

~ 
- pyrite nodule (i"), at 2l0.8' 

f-215 -moderately argillaceous layer, medium gray, sharp I 100 100 
contact at 213.2' to gradational contact at 213.3' 

:o:::I C23 -slightly argillaceous layer, light gra~ grada-
:x:;:x:;:x tional contacts at 215.7'-216.2' 

-shal~ layer U"), soft, 
I 

~ dark gray at 217.0' I 

~20 ~ r2.2 1. 0 -moderatly argillaceous layer, medium gra~ grada-
~ 221.( 

tional contaCt at 221.0' to sharp contact at 221.1' 
:CI::I -trace pyrite at 221.4' 

:t;:I;I -pyrite nodules (1"), at 222.6'and 224.1' 

~225 ~ 
:;:x:;::I:; C24 , 99 99 

~ -400 tight, smooth, slickensided fracture at 227.2' 

tI::!:I:J -slightly argillaceous layer, light gray, grad-
r,-.y ational contact at 227.0' to sharp contact 228.0' 

~23 
~ ir2.]l.C 
~ 231.( -shale layer (ltl), soft, dark gray at 232.9' :::0:: 
f?TIT -fossiliferous seam (~"), with interbedded 

-235 ~ 
pyrite at 233.7' 

fITITI C25 100 100 -moderately argillaceous and fossiliferous 
~ layer, medium gray. sharp contact at 237.6' to 

~ 
gradational contact at 238.7' 

1-240 ~ ?1.1 . ( 

I:!:6 
~ 

.AJTI 

DRILLING GEOLOGIST ~I G ___ ~I·~.~r~an~g~e~r~ ___ ___ ASSISTANT J. Lu CHECKED BY C. Bommarito ------- --~-:..;:..:..-...:...=-=--

<::21 11/1.'/~ 
Shalol'l Wood 
(3-7-90) 



LOG OF BORING 
PROJECT: Superconducting Supercollider 

CL lENT: The Earth Technology Corporation 

TASK NO.: 15 

BaR ING NO: BI 3 PG 7 OF 7 

LOCATION: 

GROUND EL: 

N 246,179 feet 
E 2,180,466 feet 

696.1" feet 

DATE: , ~ I ~·_A AQ TYPE: me Core CASED TO: 3.0' CONTRACTOR: SwL (89-192) 

:z .... .... 
%w .... w Q..u. 
lIJ 
0 

f-27 

lIJ 
Q..o: 

...J ~lIJ 
° m 
~ w~ 

...J::l 
>- !3:Z I/) 

c-' 
I/) 

C26 

~ C29 
~ 

~80~ C30 
~ 

lIJ 
U :z 
c .... .... 0: :z. :z. 

lIJ u lIJ o % .... U w u a Q.. ffia: ffio: 
lIJ Q.. Q.. c 

TOP BOT. 

241. 

100 100 

251.( 

251. 

100 100 

261. 

261.P 

100 100 

269. 

269. 

98 98 

?7A 

278.p 

90 90 
?A? h 

:z 
0°0:1/) . 

:z a:-ww c .... Q..:c w 
cC U Q.. • 

I£. :zo: .... :z 01/) c .... l/)- :z .... .... lIJ w 
1/)i:5 .... \O C 

:z: Q.. 

SAMPLE LEGEND WATER INFORMATION 

S- SPLIT SPOON 
See page 1 of 7 T= 2" THIN WALL 

TUBE 
U= 3" TH IN WALL 

TUBE 
C= NX ROCK CORE 

DESCR I PTI ON OF STRATUM 

LIMESTONE (Austin Chalk), moderately to medium hard, 
fresh, light gray to dark gray with l' thick . 
slightly, moderately argillaceous limestone interbeds 
3' to 17' apart. Also fossil partings·, traces of 
pyrite. 
-pyr1te nodule (i") at 242.5' 
-pyritJ!. nodule (t") at 242.8' 
-sli2htly argillaceous larer, light gray, sharp 
contacts at 242.3'-243.0 
-fo~sil parting at 245.2' 
-sli2htly argillaceous layer, light gray, sharp 
contacts at 245.7'-246.5' 

-pyrite nodule U") at 259.0' 
-moderate Iv argillaceous layer, medium gray, grad-
ational contact at 245.7' to sharp contact at 246.5' 

260.0 -v.radational contact-

1\ SHALY LIMESTONE (Transition) medium hard, 
fresh, medium gray to dark gray with 
abwtdant fishbones, teeth and fossil debris 

-gradational contact-

SHALE (Eagle Ford), soft, fresh, fissil~, dark gr~y 
with low, medium angle fractures, fossil partings 
and septarian concretions and traces of pyrite. 
-15°, smooth, tight, slickensided fracture at 262.0' 
-pyrite nodule (I") at 262.1' 
-20°, smooth, ti~t, slickensided fracture at 263.7' 
-pyrite nodule (2"), at 263.8' 
-30°, smooth, tight, slickensided fracture at.26S.0' 
-40°, smooth, tight, slickensided fracture at 266.0' 
-25°, smooth, tight, slickensided fracture at 267.0' 
-fossil parting at 272.7' 
-trace pyrite at 274.2' 
-septarian concretions at 275.8',275.9',276.4', 
277.1',270.4', and 279.7' 

-50°, smooth, tight, slickensided fracture at 279.8' 

Boring exploration terminated at 282.0' 

DR I LLI NG CEOLOG I ST _.....;.;M~ • ....;G;;.;;r;,;;:;a;;.;;ngg.e;;;.;;r'--__ ASSISTANT ___ ~J~.~L~u~ __ ____ CHECKED BY C. Bommarito 

~ It.h'/~ ... 
Shawn Wood 
(3-7-90) 
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LOG OF BORING BuRING NO: BI 4 PG 1 OF 5 
pROJECT: Superconducting Supercollider LOCATION: N 255,921 feet 
CLIENT: The Earth Technology Corporation E 2,174,201 feet 

GROUND EL: - -

TASK NO.: 15 710.9 feet 

_ DATE:l-l5/l-16-90TYPE: we Core -CASED TO: N/A CONTRACTOR: SwL (89-192) 

bJ SAMPLE LEGEND WATER I NFORMA TI ON 
bJ U :z 
a.. a: z OOa:VI . Sa SPL IT SPOON No seepage encountered. Begin Z <: l- I- :z - 6 
>-LIJ a: z. z . a:-LlJW LIJ • T= 211 TH IN WALL drilling with water at 4.0'. ... "'aJ <I-Q.:Z: Wu Wo 0<: U a..ta., TUBE i:~ ~ "'~ ::c uLIJ (.)0 za: ... z 0'" 

Unable to detenDine parameters 
...J~ I- ffia: ffia: <1-",- U= 3 11 THIN WALL of subsurface water table. a.. a.. >- ~:z a.. ... ww zl-

TUBE LIJ VI LIJ a.. a.. Vlail- UI <: 
0 <"'" c ::c C= NX ROCK CORE VI a.. 

TOP BOT. DESCRIPTION OF STRATUM 

~ CLAY, soft, weathered-, trace organics, weathered 
- limestone fragments, brown 

I~ h 2.0 
!~ LIMESTONE (Austin Chalk) soft, extremely 

r-5 I~ 4.0 weathered, extremely fractured, tan to light 
brown with occasional tan clay seams 

!~ Cl 60 30 
r::;:::r;:;::;: 
~ 9.0 

~IO ~ 9.0 

~ C2 58 25 
~ 
~ 14.0 

14.9 

.... ,5~ 14.0 100 LIMESTONE (Austin Chalk), moderately to medium I 

-hard, fresh, light gray to dark gray with 0;3' to I 
!:o::J 2' thick slightly, moderately argillaceous lime-
~ stone interbeds l' to 5' apart. Also fossil part- ; 

~ ings, low, high angle fractures, trac~s 9f p~ite. i 

~20~ 
-moderately argillaceous layers, gray, grad-

C3 98 98 ational contact at 16.8' to sharp contact 
at 18.0', gradational contact at 20.7' to 

~ sharp contact at 22.3' 
a::c -fossil partings at 18.7' and 21.9' 
1:1:;0 24.0 

-moderately argillaceous layers, gray, grad-
ational contacts at 26.9'-28.5', gradational 

"'251~ 24.0 contact at 30.5' to sharp contact at 31.8' 
-slightly argillaceous layer, medium gray, 

!= gradational contacts at 32.8'-33.3' 
r:;::x:;:t:; -fossil partings at 27.9',30.9',31.7' and 31.8' 
rr:n -850 fracture, planar, closed with trace pyrite 

i~ C4 92 90 
at 29.4'-30.5' 

-30 -planar, closed, non slickensided fracture with 
trace pyrite at 29.4'-30.5' 

i~ -fyri te at 3.2.5' 
i~ - ossil partings at 34.5',35.4',35.8',37.9', 
r:yr;r; 34.0 37.6', 38.0', 38.2', 38.4', 38.7', 42.0', 

42.1' and 42.7' 

~I 
34.0 

~---+ 
~. -moderately argillaceous layers, gray, sharp 

0- 40 1 C5 
contact at 37.1' to gradational contact at 

91 91 38.2', sharp contacts at 39.1'-39.4' and sharp 

C:::r contacts at 42.3'-42.9' 

---!. 
44.0 

OR ILL We CEOLOC I ST Dale Brown ASSISTANT AL-1n DOVt'r CHECKED SY Clem BOcr:larit.:> 

Shawn I.·ood 3-7-90 



LOG OF BORING i 
BuRING NO: BI 4 PG 2 OF5 

PROJECT: Superconducting Supercollider 
LOCATION: N 255,921 feet 

CLIENT: The Earth Technology Corporation E 2,174,201 feet 

TASK NO.: 15 
GROUND EL: 710.9 feet 

DATE: l-15/l-l6-9arYPE: NX-Core CASED TO: - N/A CONTRACTOR: swL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ c:J Z 
0.. a: z 

o ° a: I/) 
. S- SPL IT SPOON z -< t- t- z - -' >-UJ a: a: .... UJUJ T= 2" THIN WALL See page 1 of 5 t-m z. z -<t-Q.:::t: UJ. t- ° UJ u UJ' 0-< U 0..1.&.. TUBE :::t:UJ ~ UJ~ ~ u O 

t-UJ -,::J UUJ 
a: o za:t-z oil) U= 3" THIN Q.Lo.. >- ~z 0.. ffia: UJa: -<t-II) ... zt- WALL 

UJ I/) UJ .... UJUJ TUBE 0.. 0.. I/)~t-U) -< 0 -<"" C :I: C= NX ROCK I/) , 0.. CORE 

TOP BOT. DESCRIPTION OF STRATUM 

~ 
co: LIMESTONE (Austin Chalk), moderately to medium 
t:;:I;I: hard, fresh, light gray to dark gray with 0.4' to 

~ 44.0 6' thick slightly, moderately argillaceous lime-

I $§ 
stone interbeds I' to 6' apart. Also fossil 

f-45 44.0 partings. 

~ 
~ 
F?TI: C6 83 83 

-moderately argillaceous layer-, gray, sharp 

~ 
contacts at 50.9'-51.3' 

r- 5O -fossil partings at 49.7',50.7', and 51.0' 

p:;:x:;:: 
~ 
C::CI: 54.0 

-55 ~ 54.0 -moderately argillaceous layers, gray. gradational 

tt::I::: 
contacts at 57.2'-57.6' and gradational 
contacts at 60.0'-61.3' 

~ -fossil rartings at 57.4',60.2',61.2' and 
,~ 63.2' 

~ 
C7 97 97 

-60 

YTl-
~-
;::x:::::c 64.0 

-65 ~ 64.0 
. -fossil partings at 65.7', 68.6', 71.1~, 

71.8' and 73.2' 

o:::r: -slightly to moderately argillaceous stratum, 

r;I7 
medium gray to gray, sharp contacts at 
64.0'-70.5' 

~ 

f-70 $§ C8 100 100 

~ -moderately argillaceous layer, gray, sharp 
C!:I: contacts at 73.1'-74.0' 
ITITI= 74.0 

-75 e 74.0 
-fossil partings at 74.6',75.4',77.2', 
78.8', and 82.6' 

~ 
-moderately argillaceous layers, gray, sharp 
contact at 75.4' to gradational contact 

~ at 76.3', gradational contacts at 77.4'-
x::o: C9 100 100 78.3', gradational contacts at 79.8'-80.5', 

~ 
and gradational contacts 3t 81.6'-83.2' 

f- 80 

D:!: 
p::;:z:;: 

.?TITi 84.C 

DRILLING GEOLOGIST Dale Brown ASSISTANT Alan Dover -----.::...-- CHECKED BY Clem Bommarito 

Shawn Wood 3-7-90 



· LOG OF BORING BiJRING NO: BI 4 PG 3 OF 5 
PROJECT: Superconducting Supercollider 

LOCATION: N 255,921 feet 
CLIENT: The Earth Technology Corporation E 2,174,201 feet 

GROUND EL: 710.9 feet 
TASK NO.: 15 
DATE: 1-~51 l-16-9(J'YPE: NX Core CASED TO: N/A CONTRACTOR: SwL (89-192) 

LLI SAMPLE LEGEND WATER INFORMATION 
LLI CI Z 
Q.a: Z 

o ° a: I/) S"" SPL IT SPOON z c( l- I- Z - ...J >-LLI a: a:"'LLILLI T= 2" THIN WALL See page 1 of 5 I-II] Z • Z c(1-Q.:t: LLI. I- ° LLI· :t:LLI ~ LLI~ :t: LLlu 
U O oct U Q.LL.. TUBE 

I-LLI ...J::J I- u LLI a: c za:I-z 01/) U= 3" THIN WALL Q.LL.. >- ~z Q. ffia: LLla: c(1-1/)- zl-
LLI I/) LLI I-LLILLI TUBE Q. Q. I/)~I-\Q c( 0 c(..s 0 :t: C= NX ROCK CORE I/) I 

Q. 

I TOP BOT. DESCRIPTION OF STRATUM 

.~ LlMESTONl!; (Austin Chalk), moderately to medium 
!O:!: hard, fresh, light gray to dark gray with 0.3' to _ ;:x:;::x:;: 2' thick slightly, moderately argillaceous lime-
~ 84.0 stone interbeds l' to 7' apart. Also shale layers 

r-85~ 84.0 
fossil partingsl bentonite layers, medium angle 
fractures, traces of pyrite. 

~ 
! ~ -moderately argillaceous layers, gray, gradational 

;:t;:x;: 100 100 
contacts at 85.3'-86.5' and gradational contacts 

~90 :~ 
C10 at 88.0'-89.1' 

-moderately argillaceOus layers, gray, gradational 
I Q:;J: contact at 90.5' to sharp contact at 91.4' 

I:?TI= and gradational contacts at 93.2'-93.5' 

:rI:: 94.0 -fossil parting at 91.0' 

~ 94.0 
-450 grooved, open (1/8"), slickensided fracture 

1-95 at 92.3'-94.0' . 
-bentonite layer, soft, blue gray, at 94.2'-

c=r 9/ ... 7' 
Q:;J: -slightly argillaceous layers, medium gray, grad-
ITITI ational contacts at 95.2'-96.7', gradational 

~ 
contacts at 98.6'-99.6', gradational contacts 

-100 C11 99 99 at 100.3'-101.0', and gradational contacts at 
102.1'-102.7' 

!?=fIT -fossil parting at 97.9' 
c=r , x::::o 104.( 

1- 10 104.( 
~ 
::::c:x:: 
~ -fossil parting at 108.4' 
rr:r -pyrite nodule at 108.4' 

r- IIO ~ C12 100 100 -slightly argillaceous layers, medium gray, sharp 
contact at 110.0' to gradational contact at 

~ 
110.8' and gradational contacts at 111.8'- 113.0' 

t!::C::I: 
~ 114.( 

-115 ~ 114.0 
-pyrite nodules at 116.1', 117.0'-117.1' and 123.9' 

~ -bentonite layer at 118.8'-119.2' 
~ -fossil partings at 121.3', 121.4', 121.6' 
to:!: and 123.5' 

r- 12O ~ 
C13 100 100 -bentonitic shale layer at 123.7'-123.9' 

.' . 

:r::r:t -slightly argillaceous layer, medium gray, 

I:Xl 
gradational contacts at 117.5'-118.4' 

~ 124.( 

DRILLING GEOLOGIST Dale Brown ---------------- ASS ISTANT Alan Dover CHECKED BY Clem Bommarito ----------------
Shawn Wood 3-7-90 



-
: lOG OF BORING 

BaRING NO: BI PG OF 5 4 4 
PROJECT: Superconducting Supercollider 

LOCATION: N 255,921 feet 
CLIENT: The Earth Technology Corporation E 2.174.201 feet 

TASK NO.: 15 
GROUND EL: 710.9 feet 

DATE:1-15/l-l6-90 TYPE: . me Core . CASED TO: N/A CONTRACTOR: SwL (89-192) 

w SAMPLE LEGEND WATER INFORMATION 
w t:J Z 
a.. a: Z 

o°ct:en . Sa SPL IT SPOON z < l- I- Z - -' >-w a: a: .... ww T= 2M THIN WALL .See page 1 of 5 I-cn Z. z. <I-a..:x:: w I- ° a..' :t:w ~ w:::i :x:: Wu Wo 0< U ~ TUBE I-W ....I::J I- U w U o zct:I-Z 0\1) U= 3 M THIN WALL a..~ >- Z a.. ffia: ffia: <1-\1) .... zl-W en I ~od w I-WW TUBE 0 0 a.. a.. en i:5 1-'-0 < ~ 

~ I :x:: c= NX ROCK CORE a.. 

I TOP BOT. DESCRIPTION OF STRATUM 
I ~ 

LIMESTONE (Austin Chalk), moderately to medium hard, :x::::t::l 
I :tTITJ 

fresh, light gray to dark gray with 0.3' to 3' thick 
slightly, moderately argillaceous limestone inter-

~ ~ l24.C beds l' to 6' apart. Also fossil partings, low, 

r125~ 124.( medium angle fractures, and traces of pyrite. 

-pyrite nodules at 124.5',126.5',126.6',127.5', , :2J::J I and 127.7' 
I = -slightly argillaceous layers, medium gray, grad-

;::z:;:z::;::l ational contacts at 125.2'-125.7', gradational 

l130_1 

contacts at 127.7'-128.3', gradational contacts 
C14 100 100 at 129.0'-129.3', gradational contacts at 132.2'-

132.6', and gradational contacts at 133.4'-133.7' 
-35°-45°, grooved, tight, semi-planar, slickensided 

! ~ fracture at 131.3' 
I :::z:::::J:::: 134.( 

~135~ 134.0 
.·-moderately argillaceous layers, gray, sharp , co: contact at 137.4' to gradational contact at 

_ r::;::x;x: 137.7' and sharp contacts at 140.2'-141.0' 
~ -fossil parting at 140.3' 

!-140~ C15 100 100 -15 ° smooth, tight, planar, sliCkensided fracture 
~. 

at 137.6' 

~~ 144.( 
-moderately argillaceous layers, gray, sharp 

1-145~ 
contacts at 144.0'-144.8', sharp contacts at 

44.0 149.1'-149.5' and sharp contacts at 151.0'-
151.6' 

t:r::::I::: -fossil partings at 146.3',151.8', and 153.0' 
p:;x:;::l 

I ~ 

F'50~ C16 93 93 

~ 
tI:::Cl 
p:;::Q 154.C 

r-155~ 154.0 
-moderately argillaceous layers, gray, gradational 

fTITIi contacts at 157.2'-159.0', gradational contacts 
~ at 161.5'-164.0' 
~ 

r-160·~ Cl7 100 100 -fossil parting at 160.5' 

t.:::J.:::I: 
~ 

_591 64.0 

DR I LLING GECLOG I ST _....iD~a~l:..:!;e~Bri>..:o~wn:.!..!... __ _ AS S I STANT _c.A...,l a""o ........ D .. QLlvu;e .... r ___ _ CHECKED BY Clem Bormnarito 

Sha\'TI Hood 3-7-90 
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. 
i LOG OF BORING BaRING NO: BI ·4 PG 5 OF 5 

PROJECT: Superconducting Supercollider 
LOCATION: N 255,921 feet 

CLIENT: The Earth Technology Corporation E 2.174.201 feet 
GROUND EL: 710.9 feet TASK NO.: 15 

DATE :1-15/ 1-16-90 TYPE: NX ~ore . - CASED TO: N/A CONTRACTOR: SwL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ CI Z 
Q.a: Z oOa:en . Sa SPL IT SPOON z oc( .... .... Z - ..J >-UJ a: a:-UJUJ T= 2" TH IN WALL 1-1%] z • Z oc(l-Q.:I: UJ. See page 1 of 5 I- ° UJ(.) UJ' ooc( (.) Q.IL. TUBE :I:UJ ~ UJ::::E :I: (.)0 

I-UJ ..J:::3 I- (')UJ 
a: c za:I-z 011) U= 3" THIN WALL Q.IL. >- ~z Q. ffia: UJa: oc(l-lI)- zl-UJ II) UJ I-UJUJ TUBE Q. Q. 1I)r5t-U) oc( 

0 oc(e05 0 :I: C= NX ROCK CORE en 
, 

Q. 

, TOP BOT. DESCRIPTION OF STRATUM 
p::;:::x:; LIMESTONE (Aust1n Chalk), mo<lerately 1:0 mea1UID nara, 

FrITG i fresh, light gray to dark gray. 

tr:O 
~ 164.0 , 164.0 -gradational contact- -----

~165 p .... '" 164.( 
I SHAL Y LIMESTONE (transition) medium hard, fresh, 
~ extremely argillaceous, medium gray to dark gray 

~ 
with abundant fragments of fish bones, teeth and 

I other fossil debris. 

r-170 t C18 100 100 164.5 -gradational contact-I 171.1 -
I t:::::::= SHALE (Eagle Ford), soft, fresh, fissile, dark gr~y 

t== 71.6 with occasional medium angle fractures, limestone 
100 ~OO seams, traces of pyrite. 

~ C18 117.t.. C1 

:-175 I 174.( -450 smooth, planar joint at 166.8' 
I -high pyrite content at 175.4' - 179.5' I 
t== -limestone seams soft, fresh, tan at 178.4; 

178.7",179.8',179.3',180.6',183.0', l83~4' 
I C19 100 100 and 183.5' 
I 

~180 
I I -pyrite nodule at 183.9' I 11.81.2 
t:::::::= 181. 
I C20 82 82 , ~ 184.5 

rUH. C; 

r-185 
t--- Bottom of exploration at 184.5 feet 
t---

r-- Monitor Well Installed Upon Completion 

~ 

r-190 
~ 

~ 

~ 

~ 

f-195 
~ 

~ 

t---
~ 

f-200 
!---
"'""--
t---

DRILLING CEOLOGIST ___ D~a~l~e~B~r~o~wn~ __ __ ASSISTANT __ ~A~lQan~D~Q~y~e~r~ __ __ CHECKED BY Clem Bommarito 

Shawn Wood 3-7-90 
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lOG OF BORING 
PROJECT: Superconducting Supercollider 

CLIENT: The Earth Technology Corporation 

TASK NO.: 15 

BiJRING NO: B1 5 PG 1 OF 7 

LOCATION: N 251,800 feet 
E 2,182,381 feet 

GROUND EL: 658.4 feet 

DATE: 1/24-26/90 TYPE: NX Core CASED TO: N/A CONTRACTOR: --.SwL 1.8&-1 Q? , 

UJ 
UJ CI 

Q..a: :z :z < - ...J >-UJ a: 
t- o t-I%] 

i=lli ~ UJ::::E i= ...J:::I 
Q..LL. >- ~:z Q.. 
UJ I/) UJ 
0 <-d c 

I/) 

TOP BOT. 

4.0 

96 96 

9.0 
9.0 

100 100 

114.n 
14.0 

~ C-3 

-20~ 
100 98 

~ 

·14,0 

24.0 

100 100 

34.0 
~4.0 

~ 
r- 40 ;:t;:z:;: - 5 100 98 

?TLr 

144.0 

DRILLING GEOLOGIST Dale Brown ----------------------

SAMPLE LEGEND 

Sa SPL IT SPOON 
T= 2M THIN WALL 

TUBE 
U= :3" TH IN WALL 

TUBE 
C= NX ROCK CORE 

WATER INFORMATION 

Begin drilling with water at 
4.0'. Unable to determine 
parameters of subsurface 
water table.. 

DESCRIPTION OF STRATUM 

~ CLAY soft, heavy organic content, fine to 
~ \ coarse particles' of sand, moist, light tan 

k\o LIMESTONE (Austin Chalk) soft, extremely 

l
· weathered, moist, light tan, trace organics 

(ie roots) 

LIMESTONE (Austin Chalk) soft, extremely 
weathered, fractured,. (c lay seams 
(extremely weathered) yellowish tan) trace 
.n ..... ,.n; t'.~ (i"'roots) 

10.0 LIMESIO~ (Austin Chalk), soft, moderately 
~ weathered, slightly argillaceous, tan to light ; 

brown with fossil partings and insipient 
fractures. 
-fractures at 4.7',5.1',6.3' and 8.0' 
-fOssil parting at 8.8' 
-pyrite nodule at 6.8' 

l-fractures at '9.3', 9.4', 9.6' J and 9.8' 
(Aust1n WlaJ.K I, moaerately to medium 

hard, fresh,' light gr~y to dark,gray with 0.3' to 
I' thick slightly argillaceous' limestone inter 
beds 1,' to 16' apart. Also fossil partings. 
-fossil parting at 13.5· 
-pyrite nodule at 12.2' 
-slightly argillaceous layer, gradational contact 
at 19.6' to sharp contact at 19.9' 

-fossil partin~ at 28.4' and 30.4' 

-s lightly argi llaceous layer, gray, gradationa 1 
contact at 24.9' to sharp contact at 25.5' 

-slightly argillaceous layer, gray, gradational, 
contact at 26.4' to sharp contact at 27.4' 

-slightly argillaceous layer, gray, gradational 
contacts at 43.6'-44.0' 

ASS I STANT _1!!aJ:l Dnv",r CHECKED BY Clem Bommarito 

Shawn Wood 
(3-7-90) 



lOG OF BORING • 
BORING NO: ·BI 5 PG 2 GF 7 I 

PROJECT: Superconducting Supercollider 
j 

LOCATION: N 251,800 feet I 
CLIENT: The Earth Technology Corporation E 2,182,381 feet 

I TASK NO.: 15 
GROUND EL: 658.4 feet 

DATE: 1/24-26/90 TYPE: NX Core CASED TO: N/A CONTRACTOR: SwL (89-192) i 
I 

UI SAMPLE LEGEND WATER I NFORMA TI ON ! 
UI CJ Z 
Q..a: Z cOa:en . Sa SPLI T SPOON z >-w ~ l- I- Z - ..J a: a:-WUI T= 2" THIN WALL I- ° I-co Z. Z. ~I-Q..::t: W. 

:t:UI CO UI:::E i!: Wo Wc c~ U Q..II.. TUBE See p. 1 of 7 
I-UI :::E ..J:::J 

U w u a za:I-Z c"" U= 3" THIN Q..II.. >- ~z Q.. ffia: ffia: ~I-en- zl- WALL 
UI en UI I-WUI TUBE c .~.., C 

Q.. Q.. enffil-CD ~ 
I ::t: C= NX ROCK CORE .." Q.. 

TOP BOT. DESCR IPTION OF STRATUM i 
~ LIMESTONE (Austin Chalk), moderately to medium I !CI:I: bard, fresh, light gray to dark gray with 0.5' to 
~ l' thick slightly, moderately. extremely argill- ! 
~ aceous limestone interbeds 3' to 4' apart. Also i 
~ 

fOss:p partings ~ bentonite layer ... medium angle frac 
1-45 44. tllres, traces of calcite and pyrite. 

-slightly argillaceous layers, gray, sharp contact 
~ at 44.0' to gradational contact at 44.5';. grada-

I t::I:I: tional contacts at 48.7'-49.6', gradational 

~ 
contact at 53.8' to sharp contact at 54.0' 

1-50 ~ 
-fossil partings at 46.2' and 52.3' 

C-6 100 100 

~ 
~ -slightly argillaceous lavers, gray, sharp contacts; 

k:I!:I 54.0 
at 54.0'-54.6'; gradational contact at 57.6' to I 

~ 
sharp contact at 58.0', gradational contacts 

1-55 54.0 
at 62.1'-63.1' I -fossil partings at 54.6', 56.3' and 62.0' 

~ I p::;:r;: .1 

I?=?T 
1-60 ~ C-7 100 100 

~ 
~ 
p:;:I; 64.0 -calcite nodule at 68.6' 

~ 
-~yrite nodules at 65.1' and 68.5' 

-65 64.0 
-45°, planar, open slickensided fracture at 67.7' 

~ 
~ 
~ 

-slightly argillaceous layers, gray, soft, grada-

~ 
tiona1 contacts at 67.3'-68.0', gradational 

1-70 C-8 100 100 contact at 69.3' to sharp contact at 69.6', 
gradational contacts at 70;7'·71.7' 

~ -bentonitelaycr(l/2j at 67.8' 

~ -fossil partings at 65.6',68.4',69.5',72.4' 

~ 74.0 
and 73.7' 

~75 ~ 
-slightly argillaceous layers, gray, gradational \ 

74.0 contacts at 74.4'-75.1', gradational contacts 
p:;:::I; at 77.3'-78.3'; sharp contact at 81.2' to 

M-'T 
gradational contact at 81.9' 

!CO: 
-·fossil partings at 75.7', 76.9', 78.4', 80.1', 
81.3' and 83.6' 

f- 80 ~ 
C-9 100 100 

~ 
p:;:r:;: 
f?iIi 84.0 

OR I LLING GEOLOG I ST __ D_a_l_e_B_r_o_wn __ _ ASSISTANT Alan Dover CHECKED BY Clem Bommarito 

Shawn Wood 
(3-7-90) 



i LOG OF BORING BaRING NO: .BI 5 PG 3 OF 7 
PROJECT: 

Superconducting Supercollider N 251,800 feet 
LOCATION: E 2,182,381 feet CLIENT: The Earth Technology Corporation 
GROUND EL: 658.4 feet TASK NO.: 15 

I DATE :1- 4125-90 TYPE: Nl COTe CASED TO: CONTRACTOR: SwL 89-192 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ CI Z 
Q.a: Z oOa:en . S- SPL I T SPOON z c( l- I- Z .... ..J >-UJ a: a: .... UJUJ T= 2" THIN WALL I- ° I-m z. z. c(1-Q.:I: UJ. 

:I:UJ ~ UJ::i :I: UJ u UJ o oc( U Q.u. TUBE See p. 1 of 7 I-UJ ..J~ I- UUJ U c za:I-Z oen U= 3" THIN WALL Q.u. >- ~z Q. ffia: ffia: c(l- en .... zl-I-UJUJ TUBE UJ en UJ Q. Q. en~l-\D c( 0 c(~ 0 :I: C= NX ROCK CORE en 
, 

Q. 

I I TOP BOT. DESCRIPTION OF STRATUM .-._. -
~ LIMESTONE (Ausitn Chalk), moderately to mediwn 
~ hard, fresh, light gray to dark gray with 0.1 to 

-_. _ :;::x:;:r; 2' thick slightly to moderately argillaceous 
?TIT limestone interbeds 2' to 7' apart. Also fossil 

r- 85-€§ partings. 
84.0 

.~ -fossil part1ngs84.0', 85.7', ana 92.7' r ~ -slightly argillaceous layers, gray, gradational 
p:;:I:;: contacts at 84.7'-85.8', gradat10nai contacts 1m C-10 100 100 at 87.6'-88.4', gradational contacts at 91.0'-

I 90! 91.3' 
-moderately argillaceous layers, gray, gradational L . contact ·at· 93.6' to sharp contact at 94.0' 

~ -moderately argillaceous layers, gray, sharp ! 
tI::I:: 94.0 at 94.0' to gradational contact at 94.7', 

-95 ~ 94.0 gray, soft, fOSSiliferous, gradational contact 
at 95.1' to sharp contact 95.6', sharp contact 

~ 
at 101.1' to grada~ional contact at 102.2', 

-fossil interbed, soft, shaly at 95.5'-95.6' 
II:::I:I -slight! y argillaceous layer, gray, gradational 
~ contacts at 98.2'-98.9' 

1-100 ~ C-11 92 92 
-fossil partings at 95.2',95.6',96.1',96.3', 
96.4',96.7',96.9',97.0',97.1',97.2',97.6', 

~ 
99.2' and 99.3' 

-moderately argillaceous layer, gray , soft, fos-
~ si1iferous, sharp contact at 106.3' to gradational , II:XI 104.1 contact-at 106.9'; gray, soft, gradational 

contact at 109.5' to sharp contact at 111.0' 
1-10 
~ 104. -fossil partings aL 100.6', 108.6', and 110.7' 

t:e:: 
~ 
I?TlT 

-110 ~ C-12 95 95 

fITITl 
~ -moderately argillaceous layer, dark gx:ay, soft, 
t;::I:;:I:; 114.( gradational contact at 114.1' to sharp contact 

~ 
at 115.7'; dark gray, soft, fissile, sharp contact 

I- 115 114. at 120.4' to gradational contact at 122.0'; gray, 

p::;::Q 
sharp contacts at 123.2'-123.3' 

?-rLt-' 
t:e:: -fossil partings at 117.2' and 121.4' 

1-120 ~ C-13 93 93 

~ 
tI::::I:I 
;z:;:Q Inu .l 

DRILLING GEOLOGIST __ ~D~a~l~e~B~r~own~ ____ _ ASSISTANT __ ~Ian Dover CHECKED BY Clem Bonunarito 

Shawn Wood 
(3-7-90) 



LOG OF BORING 
PROJECT: 

Superconducting supercollider 

CLIENT: The Earth Technology Corporation 

TASK NO.: 15 

DATE: 1 '?l.-n/Qo TYPE: NX Core 

:z .... -.J .... 0 
:CLLl ~ .... LLI I ~lA. >-en 

I 
I 

r-125~ 
~ 

LLI 
Q.a: 
>-LLI ....1]] 
LLI~ 
-.J:::l :z I ~ 4CS ~ I 

I 1:I:!:I:!:J 

-140~ C-15 

?=?=? 

l-150~ C-l/i 

~ 

-155~ 
~ 

-160~ C-17 

c:::x: 

LLI 
t:J 
:z 
< a: 
:c .... Q. 
LLI 
CI 

TOP BOT. 

124.( 

85 85 

134. 

134. 

96 96 

144. 

144. 

100 100 

154. 

154.b 

100 99.5 

164.( 

CASED TO: N/A 

BiJRING NO: Bl 5 PG 4 OF 7. 

N 251,800 feet 
LOCATION:E 2,182,381 feet 

GROUND EL: 658.4 feet 

CONTRACTOR: SwL 89-192 

SAMPLE LEGEND WATER INFORMATION 

S- SPLIT SPOON 
T= 2'" THIN WALL 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

see p. 1 of 7 

DESCRIPTION OF STRATUM 
LIMESTONE (Austin Chalk), moderately to mediwn 
hard, fresh, light gray to dark gray with 0.3' 
to 5' thick slightly to moderately argillaceous 
limestone interbeds 0.5' to 15' apart. Also 
fossil partings, bentonite layer and low angle 
fractures. 
-moderately argillaceous layer, dark gray, sharp 
contact at 124.0' to gradational contact at 
124.5'; dark gray, sharp contact at 129.8' to 
gradational-contact at 130.8'; gray, soft, 
sharp contacts at 131.6'-131.9' 

-s lightly argillaceous layer, gray, grad~tional' 
'contacts at 126.2'-126.7' 
-fossil partings at 128.5',128.5',130.5', 
and 130.6' 

-moderately argillaceous layer, soft, dark gray, 
fissile, sharp contact at 135.4' to gradational 
contact at 135.8' 

-slightly argiilaceous layer, gray, sharp 
contacts at 137.8'-138.3' 

-interbedded bentonite seams, soft, blue gray, 
sharp contacts at 141.2'·142.3' 

-fossil partings at 137.5', :),.38.2', 139.2', I 

139.5', 139.7', 140.3', and 143.4' 

-moderately a~i1laceous layer, dark gray, fossil I 
ifer~us, sharp contacts at 153.4'-154.0' : 

-slightly argillaceous layer, gray, sharp contact 
at 144.0' to gradational contact at 144.5'; 
gray, gradational contacts at 150.5'-151.3' 

-bentonite shale, soft, fissile, gray, sharp 
contacts at 149.l'-149.3' 

-fossil partings at 145.0', 150.7', 152.0', & 153.9! 
-slightly argillaceous layer. gray, sharp contact1 
at 154.0'- 159.7'; gray, gradational contact 
at 161.3' to sharp contact at 163.5' I 

-bentonite seam U"}, soft, blue gray, sharp ; 
contact at 159.7' i 

-fossil partings at 155.8',156.4',160.9', I 
161.3', 163.4'. and 163.7' 
-100 slickensided fracture, rough, grooved, I 
non pla.'UU' at 157.8' . 

DRILLING GEOLOGIST __ ~D~a~l£e~B~r~own~ ____ _ ASS I STANT _--flA>..114al1n-.!D~o!.:!v:.!:e=.r __ _ CHECKED BY Clem Bommarito 
-~=-.:===~ 

Shawn Wood
(3-7-90) 



: lOG OF BORING BuRING NO: BI 5 PG 5 OF 7 
PROJECT: 

Superconducting Supercollider LOCATION: N 251,800 feet 
CLIENT: The Earth Technology Corporation 

E 2,182,381 feet 

TASK NO.: 
GROUND EL: 658.4 feet 15 

OA TE: 1/24-26/90 TYPE: NX Core CASED TO: N/A CONTRACTOR: SWL (89-192) 

UJ SAMPLE LEGEND WATER I NFORMA TI ON 
UJ <.:J Z 
a. a: z oOa:U) . Sa SPL IT SPOON z >-L&J < l- I- Z - ..J a: a:-UJUJ T= 2" THIN WALL I- ° I-II] Z • Z <1-a.:I: UJ 

UJ u UJ' a.' :I:L&J II] UJ~ :I: u o 0< U lL. TUBE 
I-L&J ~ ..J:J I- UUJ 

a: C za:I-z o III U= 3" THIN WALL See p.1 of 7 
a.u.. >- ~Z a. ffia: UJa: <1-1Il .... zl-
UJ III UJ I-UJUJ TUBE a. a. 1Ilr51-u) < 0 <-' 0 :I: C= NX ROCK III 1 a. CORE 

1 TOP BOT. OESCR I PTI ON OF STRATUM 

~ 
o:::z:: LIMESTONE (Austin Chalk), moderately -to medium 

I ~ hard, fresh, light gray to dark gray with 0.5' to I 

~ ~ 
2' thick slightly argillaceous limestone inter 1 

beds 0.2' to 3' apart. Also fossil partings, 

r165~ 164 0 
bentonite layer. 

i ~ -slightly argillaceous layers, gray, gradational 
I t;I;I: contacts at 165.6'-167.3 1

; 168.0'-169.0 1
; 

~ 
170.0'-171.2'; and 172.3 1 -173.3' 

-fossil partings at 165.3', 165.5. and 168.1' 

~170~ C-18 100 100 
-slightly argillaceous layers, gradational 
contacts at 174.2'-175.6'; 175.8'-176.3'; 

I ?TIT= 177.8'-179.2'; 180.1'-181.4'; and 183.1'-183.8' 

r=:c:r: 
i t:J::::I: 174.0 

I 

-fossil partings at 176.1', 178.1', 178.7', and j 
~175~ 174.( 

183.6' 

1:I:!:I:::l 
p:;::x;:: 
~ 

-180~ C-19 100 100 

~ 
D:!::: , p:;::x;:: 184.C -slightly argillaceous layers, gray, gradational 

f-185 ~ 
contacts at 185.3'-186.3'; gray, gradational 

184. contact at 187.2' to sharp contact at 189.0'; 

~ gray, gradational contact at 192.5' to sharp 

~ 
contact at 193.4' 

I ~ 
-bentonitic shale layer . (i") , soft, fissile, gra 

~190~ 
to blue gray at 184.7' 

-bentonitic shale layer, soft, fissile, 
C-20 94 93 gray to blue gray, sharp contacts at 186.5' 

C::I: -186.9' 

o:::r 
t;:JTt 194.( 

f-195 ~ 194. 
rz::;::z::r 
~ -bentonitic shale, soft, dark gray, fissile, 
¢!:I: sharp contacts at 202.8'-203.0' 

~ 
-fossil partings at 196.0', 197.6', and 198.5' 

f-20D C-21 94 94 

!::J::!::C: 
;::r:;:r:;: 

. r:?T 204 . 

DRILLING GEOLOGIST __ D_a_l_e_B_r_own ______ __ ASSISTANT Allan Dover CHECKED BY 
Clem BOlllllarito 

-----------------
Shawn Wood 
(3-7-90) 



PROJECT: 

CLIENT: 

TASK NO.: 

LOG OF BORING 
Superconducting supercollider 

The Earth Technology Corporation 

15 
DATE: l/24-25/90 TYPE: NX Core CASED TO: 

z .- ...J ... a 
:I:W aJ ... w :::::i: 
o..u... >-w II) 

0 

. I 

r-205~ 
t!:I:!:I:: 

I :x:;:r:;:r 
-225~ 

:;:x:;:r:; 

-235~ 
fITITI 

-240~ 
:¢:!:t: 

W 
W t:J 

a.. a: z 
< >-w a: "'m 

w:::::i: :I: 
...J::::l ... :z a.. I ~-d W 

~ I 
0 

... 
z. 
Wu U w 
ffia: 
a.. 

TOP BOT. 

204.C 

204.p 

C-2. 89 

214. D 

214.0 

C-2 100 

224.0 

224.( 

C-2 100 

, 234.( 

234.( . 

C-2 84 

240.( 

240.( 

z ... oOa:1I) z a: .... WW z. <"'o..:I: W 
Wo 0< U 0... u... U o za: ... z all) 
ffia: < ... 11) .... z'" ... ww a.. II)~"'U) < 

:I: 
a.. 

89 

100 

100 

84 

BuRING NO: B1 5 PG 6 OF 7 

LOCATION: N 251.800 feet I 
E 2.182. 381 feet I 

GROUND EL: 658.4 feet 

N/A CONTRACTOR: SwL 89-192 

SAMPLE LEGEND WATER INFORMATION 

S'" SPL I T SPOON 
T= 2" THIN WALL 

TUBE See p. 1 of 7 
U= 3" THIN WALL 

TUBE 
c= NX ROCK CORE 

DESCRIPTION OF STRATUM 

LIMESTONE (Austin Chalk). moderately to medium 
hard. fresh. light gray to dark gray with 0.1' to 
2' thick slightly to moderately argillaceous lime
stone interbeds l' to 6' apart. Al~o fossil 
partings. bentonite layer and low. medium. high 
angle fractures. 

-45°. planar. open. slickensided fracture at 205.0' 
-bentonitic shale layer. soft, fissile, blue gray 
to gray, sharp contacts at 201.1 '-201.2' 

-moderately argillaceous layers. gray. bentonitic, 
sharp contacts at 214.4'-215.3'; gray, gradational 
contacts at 217.1'-217.9'; gradational contacts 
at 220.1'-220.5'; gray. gradational contacts at 
221.0'-221.7'; gray. gradational contacts 
at 222.5'-223.5' 

-low angle to high a;lE;le, non-planar (irregular), 
slickensided fracture at 223.2' 

-fossil parting (boring) at 223.8' 

-slightly argillaceous layer, gray. gradational 
contacts at 229.4'-229.5' 

-fossil partings at 236.9' and 238.0' 

I 

DRILLING GEOLOGIST Dale Brown ASSISTANT Alan Dover CHECKED BY Clem Bommarito 
------- -------

Shawn Wood 
(3-7-90) 



i lOG OF BORING BuRING NO: BI 5 PG 7 OF 7 
PROJECT: Superconducting Supercollider N 251,800 feet LOCATION: 
CLIENT: The Earth Technology Corporation 

E 2,182,381 feet 

GROUND EL: 658.4 feet TASK NO. : 15 

DATE: 1/24-26/90 TYPE: NX Core CASED TO: N/A CONTRACTOR: SwL 89-192 

tLI 
tLI CJ 
Q.a:: Z 

Z < l- I-... ...J ~tLI a:: 
I- ° ttl Z • Z. 

:I:tLI §! tLI:::i :I: tLlu tLlo u tLI u a I-l.IJ ...J~ t-
Q.lL >- ~Z Q. ffia: ffia: 
l.IJ I/) l.IJ Q. Q. 0 <"" 0 

I/) 

TOP BOT. 

::c:o 240. 
~ 
~ 
~ 

~245 .~ C-2 100 100 

.~ 

:t;::r:;:l 
i:X:;:X::? 

-250 l~ 250.( 
I~ 
1r:?1 250.( 

I~ 
I :t;::r:;:l 

-255 ~ C-2 60 60 

. 
::=:=:=:: 
i:::::= 
~ 

r-26O ~ 260.0 
!== 

== 260.( 

r= , L 
I '-265 
I C-2 91 91 
I 
r---
l= 

-270 I 270.0 
~ 

I 270.( 
I 

c:::::::::= 
-275 ==== 
~ C-2 100 100 

= 
~ 

~ 

-280 ~ 280.0 

--
-

DRILLING GEOLOGIST Dale Brown 

SAMPLE LEGEND WATER INFORMATION 
Z 

o ° a:: I/) 
. Sa SPLIT SPOON Z a::"'tLItLI T= 2" TH IN WALL <t-Q.:I: tLI 

0< U Q.. 
TUBE za::I-z 

lL 
01/) U= 3" THIN WALL See p. 1 of 7 <1-1/) ... zl-I-l.IJl.IJ TUBE I/)~t-\G < 
:I: C= NX ROCK CORE Q. 

DESCRIPTION OF STRATUM 
LIMESTONE ~Austin Chalk), moderately to medium 
hard, fresh, light gray to dark gray with 0.1' to 
3' 'thick 'slightly to moderately argillaceous lime-
stone interbeds 2' to 6' apart. Also pyrite. 

-moderately argillaceous ~ayer, soft. dark gray, 
fissile, high pyrite content, 'sharp contacts 
at 240.9'-241.0' 

-slightly argillaceous layer, gray, gradational 
contact at 247.0' to sharp contact at 250.0' 
-pyrite nodules at 248.3' and 249.7' 

-slightly argillaceous layer, gray, sharp contact 
at 250.0' to gradational contact at 253.2' 

-moderately argillaceous layer, dark graY, 
at 253.2'-255.6' 

-large pyrite nodules at 254.4'-255.5' 

n -gradational contact-
SHALY LIMESTONE (Transition) medium hard, fresh, 
dark gray with abundant fishbones, snarkS teeth, 

\ and fossil debris, sharp contacts at 255.3' -255.6' 

SHALE (Eagle Ford), soft, fresh, fissile, dark gray 
with occasional harder limestone layers 0.3' thick, 
~adium angle fractures, tan clay layers 0.1' thick 
and traces of pyrite. ' 
-30°, planar, opdn, slickensided fracture at 26Ll' 
-30°, planar, open, slickensided fracture at 262.0' 
-high pyrite content at 262.5',264.1', and 
267.1'-268.4' 

-limestone layer, medium, fresh, gray to light gray 
with high pyrite content, fractured (calcite 
heal~d), sharp contacts at 264.7'-265.0' 

-limestone interbed (3/8"), medium, fresh, l;ight 
gray, high pyrite content, sharp contact at 
266.6' 

-limestone nodule, at 266.7' 
-clay Jaycr (3/4"), soft, tan, fresh at 269.0' 
-clay Jayers, at 270.0', 270.7' U",>, 271.8' (l/8") , 
273.0' U"'>, 275.8' (!"), and 276.4' U") 

-30° smooth, planar, fractures at 275.9'-279.4' 
-pyrite nodule at 277.6' 

280,0 

Bottom of Exploration at 280.0 feet 

ASSISTANT Alan Dover 

Clem Bommarito 

CHECKED BY Sha\m Wood 

(3-7-90) 

, 
, 
I 

, 
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BORING BI6 



lOG OF BORING 
PROJECT: Superconducting Supercollider 

CLIENT: The Earth Technology Corporation 

TASK NO.: 15 

BORING NO: BI 6 PG 1 OF 6 

LOCATION: N 245,951 ft. 
E 2,174,687 ft. 

GROUND EL: 734.1 ft. 

DATE: 1-16/22-90 TYPE: NX r.ore CASED TO: NI A CONTRACTOR: SwL(89-192) 

Z - a to-
i=~ ~ Q.L&. >-
1.&.1 '" CI 

IJ::?TI 

-30~ 

I~ 
1:r;I;l 

~35i~ 
.:;::x:;::t; 
i~ 

,:x:=r=x 
~40~ 

1.&.1 
Q.a:: 
>-1.&.1 
"-m 
1.&.I::::i 
..,J::J 
~z 
<ed 

'" 

1.&.1 
Q 
z 
< a: 

i= Q. 
1.&.1 
CI 

..- ..-
z. z. 
l.&.I u 1.&.1 0 UI.&.I u a 
ffia: ffia: 
Q., Q., 

TOP BOT. 

2.0 

84 63 

11.0 

11.0 

91 76 

21.0 

21.0 

100 '100 

31.0 

31.0 

100 00 

41.0 

DRILLING GEOLOGIST M Granger 

z 
oOa::'" . 
a:-I.&.II.&.I Z 
<"-Q.::C 1.&.1. 
0< U Q.,IL, 
za:..- z 0'" <..-",- z"-..-1.&.11.&.1 "'ffi"-u) < ::c Q. 

SAMPLE LEGEND WATER I NFORMA TI ON 

Sa SPLIT SPOON No surface groundwater 
encountered. Air rotary 0'-71', 
Water Rotary at 71'-231' T.D. 

T= 2' THIN WALL 
TUBE 

U= 3' THIN WALL 
TUBE 

C= NX ROCK CORE 

17 .0-

21.4 

DESCRIPTION OF STRATUM 

LIMESTONE (Austin Chalk) soft, severely 
weathered, moderately fractured, tan. 

LIMESTONE (Austin Chalk) soft, moderately 
weathered, slightly fractured, t.m with 
occasional gray shaley limestone layers. 

LIMESTONE (Austin Chalk), moderately to medium 
hard, fresh, light gray to· dark gray with 0.5' to' 
2' thick moderately argillaceous to sh aly lime
stone interbeds 2' to 5' apart. Also fossil 
partings. 

-moderately argillaceous layers, medium gray, 
at 24. 5 ' - 25.5 ' . 

-shaly· limestone layers, dark gray, sharp 
contacts at 28.6'-29.3' 

-shaly· limestone layers, dark gray, sharp 
contact at 31.2' to gradational contact at 
33.0' 

-shaly limestone layers, dark gray, gradational 
contacts at 38.4'-38.9' 

-fossil parting at 35.4' 

ASS I STANT ~S.......;S:...lt;eeV;We2InLSS __ _ CHECKED BY Shawn Wood 
---~~~~~-------



LOG OF BORING BORING NO: BI 6 PG 2 OF 6 
PROJECT: Superconducting Supercollider LOCATION: N 245,951 ft. 
CLl,ENT: The Earth Technology Corporation 

E 2,174,687 ft. 

GROUND EL: 734.1 ft. 
TASK NO.:15 
DATE: 1-16/22-90 TYPE: NX Core CASED TO: N/A CONTRACTOR: SwL (89-192) 

w SAMPLE LEGEND WATER INFORMATION 
w c.::J z 
a. a: z oOa:", . Sa SPL IT SPOON z >-w < l- I- a:-ww Z See p. 1 of 6 - ...J I-co a: z. z <l-a.::I: w. T= 2" THIN WALL I- ° w' 

i=~ !j w~ ::I: we,) u o 0< e,) 0.11- TUBE 
...J::J I- U w a: c za:I-z 0'" U= 3" THIN WALL a.~ >- Z a. ffia: wa: <1-",- zl-w '" I ~.., w I-WW TUBE a. a. "'~I-\G < 0 
~ I 

0 ::I: C= NX ROCK CORE a. 
TOP BOT. DESCRIPTION OF STRATUM 

c=x: - LIMESTONE (Austin Chalk), moderately to medilDD 
t:::Q: 41.0 hard, fresh, light gray to dark gray with l' to 2' 
a::;:x:;::t: thick slightly to moderately argillaceous to 

I ~ shaly' limestone interbeds l' to 5' apart. Also 

r-45~ 
shale layers 0.2' thick, fossil partings, 
bentonite layer. 

~ C5 100 100 -shaly' limestone layer, dark gray, gradational 

o:::x contacts at 41.0'-42.5' 

FrITI= 
-moderately argillaceous layer, medium gray, 
gradational contacts at 46.0'-46.9' 

r- 5O ~ -bentonitic layer H") bluish-gray at 49.1' 
51.0 -moderately argillaceous layer, medilDD gray, 

J p::;:IT 51.0 
gradational contacts at 49.1'-50.4' 

~ -slightly argillaceous layer, medium gray, 

CO: gradational contacts at 51.0'-52.4' 
-fossil parting at 54.0' 

-55 ~ -soft shale layer. dark gray •• ,.dationa1 contact 1 
. at 54.0' to sharp contact at 54.2' 

C::!::C C6 100 100 . -shaly t limestone layer, medium gray, gradational 

~ contact at 57.4' to sharp contact at 58.5' 

p::r:1T .,.modet;'ate1y argillaceous layer, medilDD gray, 
gradational contacts at 61.4'-62.3' 

-60 ~ .,.moderate1y argillaceous layer, medilDD gray, 
61.0 gradational contacts at 67.1' -68.9' 

I'r-r: 61.0 
tc:::: 
c:t:I: 

-65 gg 
C7 98 98 

o:;:I: 
I:?Tt 

-moderately argillaceous layer, medium gray, ~ 

~ 
sharp contacts at 71.0'-72.1' 

r-70 71.0 
-slightly argillaceous layer , light gray, 
gradational contacts at 73.8'-74.5' 

~ 71.0 -moderately argillaceous layer , medium gray, 
r::::o: gradational contacts at 79.8'-80.2' 

~ 
--75 ~ C8 100 100 

p::?T 
n=r: 
teO: 

-80 ~ 81.0 
b:::I:: 
p:;:t;:: 

~ 

DR I LL I NG GEOLOG I ST H. Granger ASSISTANT S. Stevens CHECKED SY Shawn Wood 



, LOG OF BORING BORING NO:SI 6 PG 3 OF 6 
PROJECT: superconducting Supercollider 

N 245,951 ft. LOCATION: 
CLIENT: The Earth Technology Corporation E 2,174,687 ft. 

GROUND EL: 734.1 ft. 
TASK NO. : 15 -- --. 

DATE: 1~16/22-90._rx.PE: NX .Core. .. _ .CASED TO: N/A CONTRACTOR: SwL (89-192) _ .. - - .._-

UJ SAMPLE LEGEND WATER I NFORMA TI ON 
(!) z 

_ .. 
UJ z a.er cOerll) . S ... SPLIT SPOON z "" l- I- Z - ...J >-UJ er er-UJUJ T= 2" TH IN WALL I-IIl z. z. ""I-Q.:t: UJ. I- ° UJ o UJ o c"" u a.u. TUBE See p. 1 of 6 :t:UJ ~ UJ::::£ :t: 

I-UJ ...J::l I- UUJ °c zert-z c Vl U= J" THIN WALL a.u. >- ~z a. ffia: ffia: ""I- Vl _ 
zl-I-UJUJ TUBE UJ II) UJ a. a. II)ffit-U) "" 0 ",,'" C :t: _C=. NX_ROCK CORE. II) 1 ----- ".- . a. 

TOP BOT. DESCRIPTION OF STRATUM 

iETITI LIMESTONE (Austin Chalk), moderately to medium 
::c:: 81.0 hard, fresh, light gray to dark gray with 0.4' to 
_ :;:x:;:r:;: 3' thick moderately argillaceous to shaly' lime-

stone interbeds l' to 8' apart. Also fossil TITlT partings, bentonite layer. 

r85gs -moderately argi llaceous layer, medium gray, 
gradational contacts at 83.1'~83.7' 

~ C9 98 98 -shaly, limestone layer, medium gray, sharp 
I ~ contact at 88.7' to gradational contact at 89.1' 

c:z::::x:: -fossil parting at 89.2' 

I 90~ 
~shaly' limestone layer, dark gray, gradational 

91.0 
contact. at 91.0' to sharp contact at 91.4' 

p~ ~shaly 1 imestone layer, dark gray, gradational 
91.0 contacts at 99~5'-100.1' 

I'TlT' -fossil parting; at 100.0' 
~ 

f-95 ~ 68 68 
, 

~ 
C10 

a::::o 
II;I;I 

..-100 e2 ~01.0 
-moderately argi llaceous layer'. ,. medium gray, 
gradational contacts at 101.0'-103.1' 

~ 101.( -moderately argillaceous layer .. , medium gray, 
~ gradational contacts at 104.6'-107.01 

, iI::I::!:I 
IT""T' 

f-IO 
~ 

-bentonitic shale 1ayer~, bluish-gray, . gradational 
contact at 107.6' to sharp contact at 107.8 1 

t!:l:::C C11 99 99 -moderately argillaceous layer·., medium gray, 
!;:x:;:t:; gradational contacts at 111.0'-112.11 

~ -moderately argillaceous layer .. , medium gray, 

~ 
sharp contact at 114.41 to gradational contact 

f-IIO at 115.5' 
11" .n 

f1TlTl 111.( t:r::C 
r:;:Q:; 

-115 ~ 
~ C12 89 89 -moderately argillaceous layer , medium gray, 
~ sharp contact at 117.0 1 to graaational c~ntact 
~ at 117.8' 

~ 
- sh aly limestone layer· , dark gray, gradational 

1-120 121.0 contacts at 118.8 1-119.9' 

~ 
to::::I 
:z::;:r;:x 

DRILLING CEOLOGIST M Granger ASS ISTANT S Stevens CHECKED BY Shawn Wood 



: LOG OF BORING BiJRING NO: Bf 6 PG 4 OF 6 
: PROJECT: Superconducting Supercollider 

LOCATION: N 245,951 ft. 
CLIENT: The Earth Technology Corporation E 2,174,687 ft. 

TASK NO.:15 
, GROUND EL: 734.1 ft. 

l DATE: 1-16/22-90 TYPE: NX r.n,. .. CASED TO: N/A CONTRACTOR: SwL (89-192) 
I 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ t:l Z 
0.. a: Z ° ° a: I/) S- SPL I T SPOON z < .... .... z .... ...J >-UJ a: a:-UJUJ T= 2" TH IN WALL .... ....m z. z < .... 0..:1: UJ. See p. 1 of 6 0 UJ' ::r:UJ ~ UJ:::i :1: UJ u u O 0< U 0..1.&.. TUBE 

.... UJ ...J:::l .... UUJ a: o za: .... z OVl U= 3" THIN WALL 0..1.&.. >- Z 0.. ffia: UJa: < .... 1/) .... z .... 
UJ I/) I ~-s UJ .... UJUJ TUBE 0.. 0.. I/)~""ID < ° ~ I 

0 :1: C= NX ROCK CORE 0.. 

: TOP BOT. DESCRIPTION OF STRATUM 

t ~ LIMESTONE (Austin Chalk), moderately to medium 
I ;:o:::l 

I 
121.( . hard, fresh, light gray to dark gray with I' to 

I ::t:;:ITl 2' thick moderately argillaceous limestone inter-
! ~ beds I' to 10' apart. Also fossil partings, 

r-'25-~ 
bentonite layer, medium angle fractures, arid 
pyrite nodules. 

~ C13 88 88 I -moderately argillaceous layers, medium gray, 
I :r:::o gradational contacts at 121.4'-122.2'; 123.3'-

iJTITI 125.5'; 127.2'-128.6'; 132.6'-133.1'; 134.8'-

~ 130~~ 
136.3' 

131.0 
( -~ 131.( . ~ 

;:t:;:I:::J 
-600 

, Closed, tight, fracture at 135.0' 
I 

~135~ . -bentonitic layer .. , soft, bluish-gray, sharp 

~~ 
C14 93 93 contacts at 136.3'-137.5' 

-fossil partings at 137.5' and 138.3' 
-moderately argillaceous layer.", medium gray, 

I ~ sharp contact at 137.5' to gradational contact 

~140~ at 139.2' 
141.0 -moderately argillaceous layer. , medium gray, 

i ~ 141.( 
sharp contacts at 141.4'-142.3' 

~gQ 
-moderately argillaceous layer', medium gray, 
sharp contact at 143.1' to gradational contact 
at 144.2' 

1-145 ~ 
-moderately argillaceous layer .. , medium gray, 
sharp contacts at 145.0'-145.9' 

;:I;I::;: 
CIS 90 90 -moderately argillaceous layer .. , medium gray, 

t9T 
gradational contact at 154.8' 'to sharp contact 
at 156.3' 

I t=J:::J:: 

r '5O ~ 151.0 
t:I::I::: 151.( 
c:o::: 
PTIT 

~'55 ~ 
-pyrite nodule (I") at 155.1' 

C16 100 100 
h=Q= 
~ 
1:CC 

1-160~ 
-pyrite nodule (3/4") at 160.0' 

!161.( -pyrite nodule a") at 160.3' 

~ 
t:;:I:::I: 
S:I:~ 

DRILLING CEOLOGIST M_._G_ran--=g~er ___ _ ASSISTANT S. Stevens CHECKED BY Shawn Wood 



. LOG OF BORING 
BaR ING NO: BI 6 PG 5 OF 6 PROJECT: ~uperconauc~1ng ~uperCO!!1aer 
LOCATION: N 245,951 ft. 

CLIENT: The Earth Technology Corporation E 2,174,687 ft. 

TASK NO.: 15 
GROUND EL: 734.1 ft. 

DA TE: 1- 6/22-90 TYPE: NX ~ore CASED TO: N/A CONTRACTOR: SWL l89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ CJ Z 

Z Q..a: Z 
0°0:1/) . S... SPL I T SPOON ~ l- I- Z See p. 1 of 6 - -l ~UJ 0: O:-UJUJ T= 2" THIN WALL I- 0 I-ca Z. z. ~I-Q..:C UJ 

UJ u UJ o o~ u Q... 
TUBE :CUJ ~ UJ:::i :c u.. 

I-UJ -l:::l I- UUJ U c zO:I-Z 01/) U= 3" THIN WALL Q..LL. ~ ~z Q.. ffio: ffio: ~I-I/)"" zl-UJ I/) UJ I-UJUJ TUBE Q.. Q.. I/)~I-\Q ~ 0 ",,"" 0 :c C= NX ROCK CORE I/) Q.. 

I TOP BOT. DESCRIPTION OF STRATUM 

c=t: LIMESTONE (Austin Chalk), moderately to medium o::x 161.( hard, fresh, light gray to dark gray with 0.2' to 
G=ITI: 2' thick moderately argillaceous limestone 
~ interbeds 2' to 9' apart. Also pyrite nodules. 

~165~ 
~ Cl7 100 100 -moderately. argillaceous layers, medium gray , 
r::;:I;:I: sharp contact at 164.7' to gradational contact a 

F?T'= 165.5'; gradational contact 174.0' to sharp 

r-170~ 
contact at 174.1'; gradational contacts at 
176.0'-178.0' 

171 0 
I ~ 

171.< t:ti 
~ 

t-175~ 
::x:x: 
;:I;lT C18 73 73 

~ 

r-180,~ 
1181.0 -moderately argillaceous layer,., medium gray, 

~ 181.( 
::x:x: gradational contacts at 183.1'-184.0' 

. rz:TIT 
-185 ,gg 

Q;I 
C19 57 57 

~ 
I ~ 
~190 ~ 191.0 

-moderately argillaceous layer;" medium gray, C:I::r 191.( 
o:::r sharp contacts at 192.2'-192.4' 

-moderate1Y,arigillaceous layer., medium gray, 
!'TlTl- gradational contacts at 193.7'-194.5' 

H95 ~ -pyrite nodule (1") at 196.8' 
C20 59 59 

frITlT 
~ 
~ 

~200 ~ 201.0 
b::I:: 
~ 

.r:?T 

DRILLING GEOLOGIST M. Granger ASSISTANT S. Stevens CHECKED BY Shawn Wood 



, . LOG OF BORING 
BuR ING NO: BI 6 PG 6 OF 6 

PROJECT: Superconducting Supercollider 
LOCATION: N 245,951 ft. 

CLIENT: The Earth Technology Corporation E 2,174,687 ft. 

TASK NO.: 15 
GROUND EL: 734.1 ft. 

DATE: 1-16/22-90 TYPE: NX Gore CASED TO: N/A CONTRACTOR: SwL (89-192) 

UI SAMPLE LEGEND WATER INFORMATION 
UI CJ z 
Q"a:: z oOa::cn . Sa SPLIT SPOON :z < t- t- :z - ...J >-UI a:: a::"'UIUI T= 2" THIN WALL t-m z. z <t-Q,,:::t: UI • t- O UI' :::t:UI m 1,&I::i :::t: Ul U u o 0< U Q,,1o.. TUBE See p. 1 of 6 

t-UI ::i ...J~ t- u Ul a:: CJ za::t-z 01/) U= 3" THIN Q,,1o.. >- Q" ffia:: Ula:: <t-I/)_ zt- WALL 
UI I/) I ~--' UI t-UIUI TUBE Q" Q" 1/)~t-o.D < C 

~ I 
CI :::t: C= NX ROCK CORE Q" 

TOP BOT. DESCRIPTION OF STRATUM 

tI::r:I 
tJ::!:CI 201. 

LIMESTONE (Austin Chalk) . moderately to medium 
~ hard, light gray. 

~ 

t 205 ~ 
~ C21 I :t:::I::I 

55 55 

~ 209.0 ~radational Contact-

[-210 ~ 211.( SHALY LIMESTONE (Transition) medium hard, fresh, 

I ~ 11.0 ~ extremely argillaceoUs, medium gray, . 

~ 
with abundant fragments of fish bones, 
teeth, and other fossil debris. 

~ 

_215 ~ ~ l211.0 -Gradational Contact-~ C22 61 61 
r== SHALE (Eagle Ford), soft, fresh, 11ss11e, Clark 

~ gray with low to medium angle fractures, and 
b;;= septarian concretions. 

-220 ~ -20°, closed, tight fracture at 211.3' 
~ 221.( -40°, closed, tight fracture at 211.7' 
L ~21.0 

-300 ,open, clean fracture at 212.6' 
r-== -10° , smooth, open, slickensided fracture . ~ at 216.9' 

~ 
-septarian concretions at 221.9',222.3', 222.7'. 

-225 ~ 223.0', 223.6', 225.2' , 225.6' and 226.9" 
= 98 -40°, smooth, open, fracture at 225.1' 
~ 

C23 98 

~ 
~ 
= 

-23 
= 231.( 

r--
r--
t---
~35 
t---
t--- Bottom of Exploration at 231.0' 
t---
r--
1-240 
t-------
-I 

DRILLING GEOLOGIST H. Granger ASSISTANT S. Stevens CHECKED BY Shawn Wood 



wp.V-96LJHEB-Bll 

UTHOLOGIC LOG 

BORING B 1527 



LOG OF BORING 
PROJECT: Superconducting Supercollider 

CLIENT: The Earth Technology Corporation 

TASK NO.: 15 

BiJR ING NO: B 1527 PG 1 OF6 

LOCATION: N. 248,994 ft. 
E. 2,172,201 ft. 

GROUND EL:713 • 3 ft. 

DATE: 3.23-28/90 TYPE: NX Core CASED TO: 21.0' CONTRACTOR: SwL (89-192) 

z -... 
~~ 
11. &&. 
UJ 
Q 

~ 

~ 

~ 

~ 

~5 
~ 

~ 

~ 

~ 

~IO 
i--

i--
i-----15 
i--

i--
~ 

~ 

~20 

~ 

~ 

i--

~ 

-25 -
~ --
-30 ---
---..:... 
-35 
I---
I---
I----
-40 ---

Cl 

UJ 
o 
:z 
c( 
a: 

i= 
11. 
UJ 
Q 

TOP BOT. 

20.0 

130.0 
30.0 

84 69 

C2 96 96 

.0.0 

DRILLING GEOLOGIST Mike Granger 

SAMPLE LEGEND WATER INFORMATION 

Sa SPL I T SPOON 
T= 2- THIN WALL 

ruBE 

Seepage at 6.0', Abundant 
water at 20.0', Air Rotary 
method 0-30', Water Rotary 
method 30'-T.D. 

U= 3- THIN WALL 
ruBE 

c= NX ROCK CORE 

lO.5 

DESCRIPTION OF STRATUM 

CLAY, silty, dark brown with traces of roots 
and organic debris. 

I-, CLAY, silty, light brown with traces of organic 
debris and weathered limestone fragments. 

20.0 

30.4 

CLAY, silty, tan with abundant weathered lime
stone fragments. 

LIMESTONE (Austin Chalk) severely weathered, 
moderately to severely fractured, tan. 

LIMESTONE (Austin Chalk), moderately to medium 
hard, fresh, light gray with l' to 4' thick 
moderately argillaceous to shaly liJllestone 
interbeds l' to 3' apart. 
-moderately argillaceous layer, med1um gray, 
sharp contacts at 30.4'-31.0' 

-moderately argillaceous layer, medium gray, 
32.8'-33.4' 

-fossil partings at 30.5',37.8' and 40.0' 

-shaly limestone layers, dark gray, sharp 
contact at 36.7' to gradational contact at 
37.6', and gradational contacts at 38.4'-
38.7' 

ASS I STANT Kevin Jones CHECKED BY Shawn Wood 



LOG OF BORING BORING NO: B 1527 PG 2 OFf! 
PROJECT: Superconducting Supercollider LOCATION: N. 248,994 ft. 

CLIENT: E. 2,172,201 ft. 
The Earth Teclmology Corporation 

GROUND EL:713 •3 ft. 
TASK NO.: 15 
DATE: 3123-28/90 TYPE: NX Core CASED TO: 21.0' CONTRACTOR: SwL (89-192) 

LLI SAMPLE LEGEND WATER INFORMATION . 
LLI 0 Z 
a. a: Z oOa:1I) . Sa SPLIT SPOON z "'" l- I- Z - ..... >-LLI a: a:-LLILLI T= 2" THIN WALL See p. 1 of 6 

I- ° l-aJ Z. z. "",1-a.:I: LLI • 
j:~ ~ LLI::E :I: LLlu LLlo 0"'" U a.u. TUBE 

..... ::l I- u LLI U c za:I-Z 011) U= 3" THIN WALL a.u. >- ~z a. ffia: ffia: "",1-11)- zl-LLI II) LLI I-LLILLI TUBE a. a. 1I)~l-lD "'" 0 "",'" 0 :z: C= NX ROCK CORE II) 
, 

a. 

TOP BOT. DESCRIPTION OF STRATUM 
~ ~O.O LIMESTONE (Austin Chalk) ,moderately to medilDD 
t::I:I: hard, fresh, light gray to dark gray with 0.5' 
~ to 3' thick shaly limestone interbeds I' to 7' ! 
~ apart. Also shale layers 0.1' to 2' thick, 

! 

~ 
fossil partings, bentonite layer, medilDD angle 

-45 fractures. 
C3 97 97 - shaly limestone layer, dark gray, sharp contact 

~ -at 41.6' to-gradational contact at 42.1' 
I:X:J: -fossil partings at 43.9' and 48.3' 
r:;::z::r:; -shale layer, soft, dark gray, sharp contacts 

at 47.1'-47.3' with bentonite layer (~"), soft, 
-50 ~ 

'50.0 - bluish-gray at 47.15' 
::r:::c: 50.0 -shaly limestone layer, dark gray, sharp 
?TIT contacts at 49.6'-50.1' 

~ -fossil partings at 50.1', 51.1', 52.6', 53.6', 

O::I: 
and 54.3' 

-500
, open, rough, calcite healed (.111 ) 

r-55 ~ slickensided fracture, at 55.4' 4' 

C4 100 100 - shaly limestone layer, dark gray, gradational 
~ contacts at 55.7'-56.8' 
;:t;:I; -fossil partings at 56.7', 57.9' and 59.2' 

?TIT -shale layer, soft, dark gray, gradational 
contacts at 58.7'-60.7' 

-60 eet: 60.0 - shaly limestone layer, dark gray, gradational 
~ 60.0 contacts at 62.2'-65.6' 
~ -bentonite seam, soft, bluish-gray, a") , 
~ 

at 65.4' 

;:t;:I; 
r-65 ~ C5 100 100 . 

o:x: 
i5=5=J: -shaly limestone layer, dark gray, gradational 

tr=I:: contacts at 67.0'-69.2' 

p:;::t;: 70.0 
-shale layer, soft, dark gray, gradational 

1"""70 contacts at 69.2'-69.3' 
rxT'T 70.0 -fossil partings at 61.5', 62.3', and 63.8' 
~ - shaly limestone layers, dark gray, gradational 
E:o: contacts at 71.0'-72.0', 74.3'-75.2', 76.3'-

ETITI= 77.2', and.78.7'-79.6' 

~ C6 100 100 
-fossil partings at 72.8', 77.3' and 79.3' 

-75 

;:r;:t;: 
~ 
t::!:I::I: 

~80 ~ 80.0 
~ 
~ 
p:;::t;: 
~ 

DRILLING GEOLOGIST Mike Granger ASSISTANT -------Kevin Jones CHECKED BY -------
Shawn Wood 



, 
lOG OF BORING 

PROJECT: 
BORING NO:B 1527 PG 3 OF 6 

Superconducting Supercollider LOCATION: N. 248,994 ft. 
CLIENT: The Earth Technology Corporation 

E. 2,172,201 ft. 
GROUNO EL: 

TASK NO.: 15 713.3 ft. 

DATE: I/B-"R/QO TYPE: NX Core CASED TO: 21.0' CONTRACTOR: SwL (89-192) 

UJ SAt.CPLE LEGENO WATER INFORMATION . 
UJ c:J :z 

:z Q"a: :z 
o ° a: en . S- SPL I T SPOON < ... ... - -J >-UJ a: a:-UJUJ :z T= 2" THIN WALL t- ° t-m :z. :z • <t-Q,,::r: UJ. See p. 1 of 6 

i=~ ~ UJ:::i ::r: UJ u UJ o 0< U Q,,\.&.. TUBE 
-J::l t- UUJ u e :za: ... :z oen U= 3" THIN WALL Q,,\.&.. >- ~:z Q" ffia: ffia: <t-en_ :zt-UJ en UJ Q" Q" ... UJUJ < TUBE 0 <od 0 enffit-\D ::r: C= NX ROCK CORE en ' Q" 

I TOP BOT. DESCRIPTION OF STRATUM 
!lTIT' 80.0 LIMESTONE (Austin Chalk), moderately to medi\DII 
~ hard,fresh, light gray to dark gray with 0.5' .. ;x:;:r; to 2' thick moderately argillaceous to sha1y 

~ 
limestone interbeds l' to 7' apart. Also .shale 

i-85~ 
layers l' thick, fossil ~artings, bentonite 
la~r, mediwn angle frac ures. 

C7 100 100 - s a1y limestone layers, dark gray, gradational 

~ contac~s at 80.5'-83.1',84.3'-85.6' and 

~ 
86.5'-87.8' 

.l::I:I: -shale layer, soft, dark gray, gradational 
contact at 87.8' to sharp contact at 88.1' 

I 90~ 90.0 -sha1y limestone layer, dark gray, gradational 

C:~ ~O.O contacts at 89.3'-90.2' 

i • 
-bentonite shale layer, soft, light gray, 

f1TITI 
gr.adational contacts at 91.1'-91.4' 

~ 
-:sha1y limestone layer, dark gray, gradational 
con~cts at 92.0'-92.4' 

~95 ~ 
-fossil partings at 92.5',96.1' and 98.6' 

C8 100 99 
-45°, smooth, open, slickensided fracture 

~ at 93.1' 

~ 
-be~tonite layer, soft"bluish-gray, gradational 
contacts at 93.4'-94.2' 

f1TITI -sha1y limestone layers, dark gray, sharp 

1-100 ~ 00.0 contacts at 95.0'-96.1', gradational contacts 
t:::t:::I::: 1100.0 at 98.0'-99.0'. gradational contacts at 100.0'-
!;l;I; 100.6', ~harp contact at 101.4' to gradational 

~ 
contact at 102.1' 

, tc=I 
-moderately argillaceous layers, medi\DII gray, 

"T 
gradational contacts at 103.3'-104.4' and 

.... 10 107.4'-108.0' 
~ C9 96 96 ._~" pyrite nodule at 107.6' 

t::J::!l::: -shale layer, soft, dark gray, sharp contacts 

h:z:;::t; at 109.2'-110.1' 

~ 

1-110 b::C:J 10.0 
p::;:r:;l 110.( 
~ 

-sha1y limestone layer, dark gray, gradational 

~ 
contacts at 111.3'-112.9' 

p:;J:; -45°, smooth, open, sliCkensided fracture 

~ 
at 112.9' 

1-115 ClO 100 97 -t"-2n, pyrite nodules at 115.1'-115.5', 
possible fracture. Unable to determine from 

~ recovered core. 
~ - sha1y limestone layers, dark gray, gradational 

~ contacts at 117.4'-117.8' and sharp contacts 

~ 120.( 
at 118.5' -118. 7' 

t-120 
~ 

-45°, rough, open, sliCkensided fracture 
at 119.1' 

~ 
!t:;::z:;:I 
;:t:;:r:;:I 

DR I LL I NG GEOLOG I ST Mike Granger 
----------~------

ASSISTANT --------Kevin Jones CHECKED BY -----------------
Shawn Wood 



LOG OF BORING BuRING NO:B 1527 PG 4 OF· 6 

LOCATION: N. 248,994 ft. 
pROJECT: 

Superconducting Supercollider 
E. 2,172,201 ft. CLIENT: 

The Earth Technology Corporation 
GROUND EL :713.3 ft. 

TASK NO.: 15 

DATE: .3'23-28/90 TYPE: NY ('M .. 

z - t-
:J:UJ 
t-UJ 
Cl.~ 
UJ 
C 

to-
t-
i-
~ 

~ 
H 
~ -..... 130 

-
-135 ----
-140 ---
~ 
t-145 
I-
t----
r--
to--
r-150 
po---

t--
t--
to-
;-155 
to-
to-
to-
to--
1-160 
to-
r---
r----

a 
~ 
>-
I/) 

UJ 
Cl.a: 
>-UJ 
t-aJ 
UJ~ 
...J::l 
~z 
-<"" 
I/) 

UJ 
o 
Z 
-< 
a: 

i= 
Cl. 
UJ 
C 

TOP BOT. 

120. 

C11 93 91 

130.( 
130. 

C12 100 100 

140. 

40.0 

C13 68 68 

50.0 
150.( 

C14 100 100 

1160.0 

DRILLING GEOLOGIST Mike Granger 

CASED TO: '1.0' CONTRACTOR: SwL (89-192) 

SAMPLE LEGEND WATER INFORMATION 

Sa SPLIT SPOON 
T= 2" THIN WALL 

TUBE See p. 1 of 6 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

158.1 

DESCRIPTION OF STRATUM 

LIMESTONE (Austin Chalk), moderately to medium 
hard, fresh, light gray to dark gray with 0.2' 
to 3' thick moderately argillaceous to shaly . 
limestone interbeds 0.6' to·6' apart. Also 
medium to high angle fractures. 
-85°, rough, open, slickensided fracture at 
120.9'-121.3' 

-45°, rough, open, calcite healed U"), frac
ture at 122.5' 

-45°, tight, closed, calcite healed U"), 
fracture at 122.9' 

-45°, smooth, open·, slickensided fracture at 
123.2' 

-shaly layers, soft, dark gray, sharp contacts 
at 123.2'-123.6', sharp contacts at 124.2'-
124.4', gradational contacts at 127.0'-127.7', 
and gradational COJtacts at 128.8'-129.1' 

-moderately argillaceous layer, medium gray, 
gradational contacts at 130.9'-131.7' 

- shaly limestone layer!!l,· dark gray, sharp 
contacts at 133.5'-1$3.7', gradational contacts 
at 136.3'-137.3', sharp contacts at 140.0'-
140.8' and .gradational contacts at 145.0'-145.5 

-moderately argi llaceous layer, medium gray, 
gradational contacts at 151.9'-154.9' 

- shaly limestone layer, dark gray, gradational 
contacts at 154.9'-155.6' 

-moderately argillaceous layer, medium gray, 
gradational contacts at 155.6'-157.4' 

-Gradational Contact-

SHALY LIMESTONE (Transition) medium hard,. 
fresh, t- dark gray, extremely argillaceous. 

abundant fragments of fish bones, teeth, and 
other fossil debris. 

ASS I STANT _-,K~e=.:v:...::i~n:......:::.J::::;on:.::e::.:s=-__ CHECKED BY ___ S_h_8_wn __ W_o_o_d ____ __ 



· · LOG OF BORING 
BiJR ING NO: B 1527 PG 5 OF6 

PROJECT: 
Superconducting Supercollider LOCATION: N. 248,994 ft. 

CLIENT: The Earth Technology Corporation 
E. 2,172,201 ft. 

TASK NO.: 15 
GROUND EL: 713.3 ft. 

DATE: ~ f,,-, I/QO TYPE: NX Core CASED TO: 21.0' CONTRACTOR: SwL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION . 
UJ t:J Z 
Q..a: Z oOa:", Sa SPLIT SPOON z < l- I- Z - ..J >-UJ a:: a::-UJUJ T= 2" THIN WALL I- ° I-m z. z. <I-Q..:I: UJ. 

:I:UJ ~ UJ::i :I: UJ u UJ o 0< U Q.. lL TUBE See p. 1 of 6 
I-UJ ..J::J I- UUJ U c za:I-Z 0'" U= 3" THIN a.lL >- ~z a. ffia: ffia: <1-",- zl- WALL 
UJ '" UJ I-UJUJ TUBE a. a. "'~I-u) < 0 <-c5 0 :I: c= NX ROCK CORE '" 

I a. 

I TOP BOT. DESCRIPTION OF STRATUM 

I 60.0 h SHALY LIMESTONE (Transition) medium, fresh, 
I sound, dark gray, extremely argillaceous, 
~ abundant fragment of fish bones, teeth and other 

! I fossil debris. 
· = ~165~ CIS 78 78 
~ 

~ 
~ 

~ 

r'7O ~ 70.0 \'I.n r:; -Sham Contact-
~ 170.0 

I ~ SHALE (Eagle Ford), soft, fresh, fissile, dark I t:::== gray with occasional harder carbonate layers 0.1' 
i ~ thick, and septarian concretions. 

~'75 I C16 32 32 
~ = 
i= 
I 
t== -septarian concretions at 178.6', 179.0', 179.9' 

I-IaO I 80.0 and 180.0' 
~ 180.0 -limestone layer (I"), light gray at 181.0' 

I -2" pyrite nodule 183.0' 
I -septarian concretions at 183.0' and 185.2' 

, t== 
-Ia5 I I C17 100 100 
~ 
l= 
E::::::= 

I ~ 

1-190 I 90.0 
I 190.( 
I 
~ -septarian concretion at 194.3' 
~ 

1-195 I I 
C18 100 100 

I 
~ 

~ 

r-200~ 1200.0 
~ 
t===::=:::: 
~ 

= 

DRILLING GEOLOGIST ___ M1_'k_e_G_r_an~g~er ____ _ ASSISTANT ----------------Kevin Jones CHECKED BY -----------------
Shawn Wood 



LOG OF BORING 
PROJECT: 

Superconducting Supercollider 
CLIENT: 

The Earth Technology Corporation 
TASK NO.: 15 

DATE: 31 3-28 90 TYPE: .. '" (" ...... o. CASED TO: 

Z .... .-
::Z:::UJ 
'-UJ 
a...u.. 
UJ 
c 

-
:---

-
I---
r-20S 
f-

~ 
I---
r-215 
I---
f-
f-
I---
1-220 -
'---

'----
-225 

-
I---
I---
I---
r-230 
f----
-235 
'---

-
-
-240 
--

I 

-, 

6 
~ 
>-
\I) 

UJ 
11..0: 
>-UJ 
'-m 
UJ:::E 
--I~ 

I~~ 

UJ 
a 
Z 
~ 
0: 

::z::: .-
11.. 
UJ 
C 

TOP BOT. 
200. 

C19 90 90 

?1n 

~10.0 

C20 100 100 

220. 
ZZO.O, 

C2l 100 100 

228 
1228.0 

C22 50 50 

h8.0 

BuRING NO:B 1527 PG 6 OF6 

LOCATION: N. 248,994 ft. 
E. 2,172,201 ft. 

GROUND EL'! 713.3 ft. 

21.0' CONTRACTOR: SwL (89-192) 

SAMPLE LEGEND 

SCI SPL IT SPOON 
T= 2" THIN WALL 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

WATER INFORMATION 

See p. 1 of 6 

DESCRIPTION OF STRATUM 

SHALE (Eagle Ford), soft, fresh, fissile. dark 
gray with occasional calcareous shale arid harder 
carbonate layers I' thick and septarian concre
tions, pyrit~ nodules and calcite veins. 
-calcareous shale layer, sharp contacts at 200.7' 
-201.4' with interbedded pyrite at 201.3' 

-til pyrite nodule at 201.7' 
-limestone layerr light gray with intersecting 
calcite veins (;;"-i"), at sharp contacts 
at 208.8'-208.9' 

-calcareous shale layer, gradational contacts 
at 220.0'-221.0' 

-i" limestone seams, light gray, at 221.3' and 221.4' 
-calcareous shale layer, sharp contact at 
223.5' to gradational contact at 223.9' 

,septarian concretion at 224.0' 

-1" pyrite nodule 229.2' 

-i" pyrite nodule 232.6' 

Bottom of Exploration 238.0 feet 

DRILLING GEOLOGIST ___ ~M~jk~e~G~ran~2~e.r ____ __ ASSISTANT Kevin Jones 
---~~~~~-----

CHECKED BY Shawn Wood 
-------------------
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LOG OF BORING BiJR ING NO: B 1533 PG 1 OF 7 
PROJECT: Superconducting Supercollider 

LOCATION: N 249.576 ft. 
CLIENT: The Earth Technology Corporation E 2,172,058 ft. 

TASK NO.: 15 
GROUND EL: 729.6 ft. 

DATE: 3-20/22-90 TYPE: NX Core CASED TO: N/A CONTRACTOR: SwL 89-~ 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ u z 

:z: a.. a: z oOa:en S ... SPL I T SPOON Encountered ground water at 5.4' < l- I- Z - ..J >-UJ a: a:-UJUJ T= 2M THIN WALL I- 0 I-m Z • Z. <l-o..:I: UJ. and again at 8.2'. Began using 
~~ ~ UJ::& :I: UJ u UJ o 0< U o..lL. TUBE water at 60.0'. Unable to UUJ U c Za:I-Z ..J:::::J I-

ffia: ffia: <I-en_ oen U= 3 M THIN WALL determine parameters of sub-o..u. >- ~:z: a.. zl-UJ en UJ I-UJUJ TUBE surface water table below this 0 <04 0 a.. a.. en~I-UI < 
:I: C= NX ROCK CORE point. en a.. 

TOP BOT. DESCRIPTION OF STRATUM 
.'-'-'- 11- .Ii 10C or 

1:J7?TI r\ CLAY, 
taP to brown with limestone fragments, 

trace roots in upper horizon. 
~ 2.0 
!::;:o:::: C1 4.0 30 30 0.5 

p-5 ~ 
4.0 

LIMESTONE (Austin Chalk), severely weathered, 

!~ C2 97 80 
moderately fractured, tan. 

!tI:fiIl~ -shaly limestone layers, gradational contacts 

I~ 
at 5.5'-5.8' and 8.2'-8.5' 

r- 10 ~ 10.0 

FTJ1iYtl 10.0 -clay layers, gradational contacts at 10.9-
~ 11.2', 12.0'-12.2' and 13.9'-14.3' 

~ .. 
!=ttZti 

r-15 ~ C3 88 80 LIMESTONE (Austin Chalk), coderately to medium 

116.3 
hard, fresh, light gray to dark gray with 0.2' 

~ 
to Eocl;hick slightly to extremely argillaceous 
to shaly limestone interbeds 3' to 7' apart. 

~ 
b::::I:!:J 

Also shale layers 0.3' thick, fossil partings. 

-20 p:;:Q 120.0 -slightly argillaceous layer , soft, medium 
f-LrLrI 20.0 gray, sharp contact at 16.3' to gradational 
~ contact at 16.5' 
~ -shaly limestone layer· , soft, dark gray, 
~ gradational contacts at 19.6'-19.8' 

-25 m C4 100 100 -shale layer' , soft, dark gray, fissile, 
sharp contacts at 24.2'-24.5' 

::x::;:z:;:x -fossil partings at 25.4' and 28.0' 

~ 
-shaly limestone layer, medium gray, soft, 

~ 
gradational contacts at 27.3'-28.5' 

r-30 
:;::c;::x::; I~n.o -very argillaceous layers, dark gray, sharp 
T'-r'-I 30.0 contact at 30.2' to grad~tional contact at 
::r:::t::J 31.3', gradational contacts at 35.7'-37.1', 

::t::;:r? and gradational contact at 39.0' to sharp 

-'-r-r-I 
contact at 40.0' 

-35 ~ C5 100 100 

I~ 
!:eo 
:r:;::t;l 

p- 40 .:I:?:r: lL.n n 
.~ 

::;:t;:I:: 
~ 
:C::I::l 

DRILLING GEOLOGIST 
------------------------

A. Dover AS SIS T ANT --.-B.... L . .!>LODLIliriO--_______ _ CHECKED BY Shawn \~ood 



LOG OF BORING BORING NO: B 1533 PG 2 OF 7 
PROJECT: :superconauct1ng Supercollider 

LOCATION: N 249.576 ft. 

CLIENT: The Earth Technology Corporation E 2,172,058 ft. 

TASK NO.: 15 
GROUNO EL: 729.6 ft. 

DATE :3-20/22-90 TYPE: NX Core CASED TO: N/A CONTRACTOR: ~wT. RO_10? 

UJ SAMPLE LEGEND WATER INFORMATION I 
UJ u Z 
o..c:: Z o°C::1I) Sa SPL IT SPOON Z ~UJ < l- I- c:: .... UJUJ Z T= 2" TH IN WALL - -J I-m c:: Z. Z. <I-o..:%: UJ. See p. 1 of 7 I- 0 

i=~ m UJ::E :I: UJ o UJ o 0< 0 0..,,- TUBE 
::E -J:::l I- UUJ u a zC::I-Z 011) U= 3" THIN WALL 0.. ..... ~ ~Z 0.. ffia:: ffia: <1-11)_ zl-I-UJUJ TUBE UJ II) UJ 0.. 0.. ~~I-~ < 0 <-' 0 ::I: C= NX ROCK CORE II) 

, 
0.. 

TOP BOT. DESCRIPTION OF STRATUM 

~ ~O.O LIMESTONE .(Austin Chalk), moderately to mediwn 
t:J:::J: hard, fresh, light gray to dark gray with 0.2' to 
r::;:I;I: l' thick slightly, moderately, extremely argill-

I aceous to shaly limestone interbeds l' to 8' 
~ a~rt. Also shale layers l' thick, fossil I ~ 

p t1ngs. 
-45 C6 100 100 -moderately argillaceous layer , gradational 

contacts at 41.6'-42.4' 
~ -fossil parting at 42.15' 
o::::c -shaly limestone layer' , soft, fissile, dark 
~ gray, at 45.5'-46.5' 

5:: 50.0 -fossil parting at 47.0' r 50 -shale layer, soft, fissile, dark gray, sharp tI::::I::: 150. 0 contacts at 46.3'-47.5' p:;x;: -very argillaceous layer, dark gray, gradational 
~ contact at 50.4' to sharp contact at 50.9' 
E:::I:::I: -very argillaceous layer, dark gray, 

~ C7 89 89 fossiliferous, sharp contacts at 58.0'-58.5' 
1-55 -fossil partings at 52.4' and 53.65' 

b::!::C 
p::;x;: 
I?TlT 

1-60 ~ 
60.0 -slightly argillaceous layer' , light gray, 

~ &0.0 gradational contacts at 61.6'-62.0' 
~ -fossil parting at 62.1' 
b::!::C -moderately argillaceous layer , mediwn gray, 
p::;x;: gradational contacts at 62.5'-63.5' 

~ 
-shaly limestone layers, gradational contacts 

1-65 
C8 100 100 

at 64.6'-65.8' and gradational contacts at 
67.4'-68.7' 

t;:I;I -fossil parting at 65.3' 
~ 
~ 

1-70 ::0::: 70.0' 
;:x::;:r;: 170.0 . 
~ 
r::::o:: 
~ 

.... 75 ~ C9 84 84 
-sha1y limestone layer , mediwn gray, 
sharp contacts at 74.0'-74.2' 

fissile, 

~ -fossil parting at 76.2' 
~ 
IC:r!:J: 

I- 80 ~ 80.0 
~ 
b::C 
p::;::r:;:: 
?TI=I: 

DRILLING GEOLOGIST _A_._D_o_v_er ___ _ ASSISTANT CHECKED BY Shawn Wood 



I LOG OF BORING BuRING NO: B 1533 PG 3 OF 7 
PROJECT: Superconducting Supercollider 

LOCATION: N 249.576 ft. 
CLIENT: The Earth Technology Corporation E 2,172,058 ft. 

GROUND EL: 
TASK NO.: 1<; 729.6 ft. 

DATE: 3-20/22-90 TYPE: NX Core CASED TO: N/A CONTRACTOR: CuT AO_10? 

ILl SAMPLE LEGEND WATER INFORMATION 
ILl t:I z 

z a.. a: z ° ° a: til 
. Sc:a SPLIT SPOON 

>-ILI < t- t- Z - ...J a: a: .... ILl ILl T= 2" THIN WALL t- o t-m z. z. <t-0..::I: ILl See p. 1 of 7 
i=~ ~ ILI:::& ::I: lLIu ILl 0 0< U 0..' TUBE u ILI u e za:t-z 

lL. 
...J::l t- o\/) U= 3" THIN WALL 0..lL. >- ~z a.. ffia: ffia: <t-\/) .... zt-ILl til ILl t-ILIILI TUBE 0 <-4 Cl a.. a.. \/)~t-U) < 

::I: ,C::: N'S R09K CORE \/) a.. 

.- , TO!'--C B.Q:h - '- _.- - DESCRIPTION OF STRATUM 

~ 80.0 LIMESTONE (Austin Chalk) > mo<lerately tu medium :er::: 
_:;::t;:IT 

hard, fresh, light gray to dark gray with 0.3' 
to l' thick moderately to extremely argill-

:2i5: aceous limestone interbeds 0.5' to 7' apart. 

r85m Also shale layers 0.2' thick, fossil partings, 

C10 98.5 98. bentonite layer, medium angle fractures, and 

~ 
traces of pyrite. 

r ~ 
-moderately argillaceous layers, soft, dark 
gray sharp contact at 80.3' to gradational 

~ contact at 81.7'; gradational contacts at 

I 90~ 90.( 82.5'-83.6'; gradational contacts at 84.5'-

F~ 90.0 
85.6'; gradational contacts at 86.8'-87.8'; 
and gradational contact at 88.7' to sharp 
contact at 89~85' 

~ -fossil parting at 81.8' 
to:: -moderately argillaceous layer, medium gray, 

-95 ~ Cll 96.5 96. 
sharp contact at 90.0' 'to gradational contact 
at 91.0' 

c::r -very argillaceous layer, dark gray, grad-
ational contacts at 92.4'-93.9' 

ft:;:r:;:I -fossil parti~g with pyrite at 91.4' 
~ -moderately argillaceous layer, medium gray, 

~IOO ~ 100.( gradational contacts at 95.3'-96.3' 

~ 100.( -shale layer, gradational contact at 91.2"to 

TITIT sharp contact at 91.4' 

c::r -very argillaceous layer, soft, dark gray, 
gradational contact at 97.7' to sharp contact 

I I:I:::I at 98.7' 
r C12 97.0 97. -moderately-very argillaceous layer, medium to 

1-10 
~ 

dark gray, gradational contacts at 100.6'-100.5 

Q:X -bentonite layer, very soft, blue-gray, sharp 

!;::r:;:I; 
contacts at 102.0'-102.5' 

-45°, smooth, tight, slickensided fracture at 
~ 102.5' 

f-oliO t:e::I 110,( -fossil partings at 102.7',103.0', and 104.4' 

~ 110. -moderate Iv argillaceous layers, medium gray, 

~ 
gradational 106.2'-107.3' 
107.8'-109.1' 

I::I:::I:: -fossil parting at 111.1' 
;z;:z:;: -shale layer (21t), soft, dark gray at 107.7' 

1-115 ~ C13 100 100 and 108.!' -moderate y argillaceous layer , medium, gray, 

:x:;::Q: 
gradational contacts at 115.9'-116.2' 

J:?TI: 
~ -pyrite nodule !It at 119.2' 
:;:t;:I:;: 120.( 2 

-120 
TI=?T 
6::I: 
:r;:r:::I 
~ 

DRILLING GEOLOGIST __ -4A~D~o~ve~r~ ____ _ ASSISTANT G. White --=--....:.:.:.:;=--- CHECKED BY Shawn Wood 



, LOG OF BORING , 
BORING NO: B 1533 PG 4 OF 7 

PROJECT: Superconducting Supercollider 
N 249.576 ft. LOCATION: 

CLIENT: The Earth Technology Corporation E 2,172,058 ft. 

TASK NO.: 15 
GROUND EL: 729.6 ft. 

DATE: 3- to/22-90 TYPE: NX Core CASED TO: JollA CONTRACTOR: SwT. 89-192 

UJ SAMPLE LEGEND WATER I NF ORMA TI ON 
UJ CI :z: 

:z: a. a: :z: oCa:(/) . S ... SPL I T SPOON < l- I- :z: - ...J >-UJ a: a: .... UJUJ T= 2M TH IN WALL I- 0 I-m :z:. z <I-o.:r:: UJ See p. 1 of 7 :r::UJ UJ::i UJ u UJ' 0< U a.' TUBE ~ :r:: u O 10.. 
I-LIJ ...J::l I- uLIJ a: o :z:a:I-Z o(/) U= 3 M THIN WALL o.~ >- ~z a. ffia: UJa: <I-(/)_ :z:1-LIJ (/) UJ I-UJUJ TUBE a. a. (/)ffil-u) < 0 <-' 0 :r:: C= NX ROCK CORE (/) 1 a. 

: TOP BOT. DESCR IPTI ON OF STRATUM 
I t:r6 120.0 LIMESTONE .lAustl.n Chalk), moderately to medl.um 

;:z:;:t;:J hard, fresh, light gray to dark gray with 0.1' to , 
~ 

l' thick moderately, extremely argillaceous to 
shaly limestone interbeds 0.3' to 15' apart. 

~ Al~o shale layers 0.1' thick, fossil partings, lo~ 

t-125~ C14 99 99 
angle fractures, traces of pyrite. 
-shaly limestone layer· , soft, dark gray, 

, !:l:::I::l I sharp contact at 120.2' to gradational contact 
I at 120.4' 

o::::I:J -pyrite nodules at 124.2' and 124.6' 
p:;:ITl -shale layer 1~", soft, fissile, dark gray, 

L130~ 30.0 at 126.4' 

~~ 
130.0 -pyrite nodule ~", at 126.4' 

-bedding plane parting at 127.8' 
, ~ -35°, smooth, tight, slickensided fracture at 

130.3' 
I ~ -moderately argillaceous layers, soft, medium 

t-135~ CIS 100 100 gray, gradational contacts at 135.1'-135.8', 
136.4'-136.6' , and 138.9'-139.1' 

~ 
C?TIi 
~ 

-140 tJ::C 40.0 
~ 140.0 -moderately argillaceous layers, medium gray, 
~ gradational contacts at 141.1'-141.5',142.7'-

~ 
142.8', and 143.1'-143.4' 

, C?TIi -fossil parting at 143.0' 
~145 ~ -moderately argillaceous layer , medium gray, 

C16 100 100 gradational contact at 145.3' to sharp contact 
;I:X: at 145.5' 

?TIT -moderately argillaceous layer , medium gray, 

I ~ 
fossiliferous, gradational contacts at 147.9'-
148.7' 

~150 c;:z:;:t; 50.0 
T'Tl-, 150.0 -very argillaceous layer, toft, dark gray, 

:t::I::: gradational contacts at 151.4 ' -151.9' 

t:z:::I:::: -fossil parting at 154.7' 
FlTlT 

-155 ~ Cl7 100 100 -very argillaceous layers, soft, dark gray, 

F?TIi sharp contacts at 156.7'-157.0' and gradational 

~ 
contact at 158.4' to sharp contact at 158.9' 

~ 
-pyritic fossil parting at 158.8' 

-160 FITITl [60.0 
r'T"T 
t!::I=x: 
o:;::r:: 

_s::x=?1 
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, LOG OF BORING BaRING NO: 81533 PG 5 OF 7 
PROJECT: Superconducting Supercollider 

LOCATION: N 249.576 ft. 
CLIENT: The Earth Technology Corporation E 2.172.058 ft. 

TASK 
GROUND EL: 

NO.:,'i 729.6 ft. 

DATE: 3-20/22-90 TYPE: 
.. TV ". 

CASED TO: NIl>. CONTRACTOR: c: ... r AQ_1Q? 

I.aJ SAMPLE LEGEND WATER I NF ORMA TI ON 
I.aJ <.:) Z 

Z Q..a: Z eOa:en S ... SPLIT SPOON ~ l- I- Z - ...J >-1.aJ a: a:-1.aJ1.aJ T= 2" THIN WALL I- 0 I-m z. Z ~I-Q..::I: 1.aJ. See p. 1 of 7 
i=~ ~ 1.aJ~ 

l.aJ u 1.aJ" e~ u Q.. lL TUBE ::I: ul.aJ u e 
za:I-z ...J~ I- a: c een U= 3" THIN WALL Q..u.. >- ~z Q.. ffia: 1.aJa: ~I-en- zl-I.aJ en I.aJ I-I.aJI.aJ TUBE e ~..., e Q.. Q.. en~l-u) ~ 

::I: C= NX ROCK CORE en Q.. 

TOP BOT. DESCRIPTION OF STRATUM 
Q:;:x:: 160.( _lAust1n Chalk). modera .. elY to med1WD 

'T'TI= hard. fresh. light gray to dark gray with l' 

~ 
thick extremely argillaceous interbeds. Also 

::0::: 
fossil partings. 

~165 ~ 
-fossil parting at 161.9' 
-very argillaceous layer, soft. dark gray. 

C18 100 100 fossiliferous. gradational contacts at 
i~ 168.9'-169.8' 
~ -fossil parting at 169.2' 
tx=C: -Gradational Contact-
~ 1170.( 

169.8 

~ I' , 170. r-\ SHALY LIMESTONE (Transition) medium hard. 

~ -- , fresh; extremely argillaceous. medium gray to 
-- ; dark gray with abundant fragments of fish bones. 

'--- \ teeth and other fossil debris. -- \ 

~ 
; 170.? 

1-175 
C19 88 88 SHALE (Eagle Ford). soft. fresh, fissile. dark 

I-- gray with occasional harder limestone layers 
I---- 0.3' thick, low angle fractures and septarian --
~ 
~ 

concretions. 
I-- -septarian concretion (1") at 171.6' 

1-180 = lRO. -25°, smooth, tight, slickensided fractures 
~ 80.0 at 171.3'.172.6' and 172.9' 
~ -30°, tight, planar. healed fracture at 173.0' 

~ 
-45°, tight. planar, healed fracture at 173.5' 

'- -30°. smooth. tight. curved. slickensided 
I = fracture at 175.8' - = .. 185 C20 28 28 
~ -limestone layer , medium. light gray. with - --- calcite filled fractures, sharp contacts at 

I--
I 

181.1'-181.4' 

I:::::::::::::: 
-limes tone laya- (!"), light gray. at 181.8' 
-limestone layer (l'~), li~t gray, at 182.8' 

1-190 I 190. -septarian concretion (~"), at 191. 7 ' 
-- 11-90.0 -septarian concretion (1"); at 192.2' 

~ 
-septarian concretion (1"), at 192.7' 

~ 
-septarian concretion (1"), at 194.3' 

= -septarian concretion (1"), at 194.9' 

I-- .;;;;;;;;;:;;;; 
-195 ~ C2l 100 100 

I-- -1 imestone layer (1~"), light gray. at 197 .1' 
~ --

----
-200 = 200. 

=::::::: 
- ----- --,--

DRILLING GEOLOGIST __ ~A~.-wDowy~e~r ______ _ ASSISTANT __ ~G~~Wb~jtue~ ____ __ CHECKED BY Shawn Wood 



: LOG OF BORING BaRING NO: B 1533 PG ·6 OF 7 
PROJECT: ~upercOnQUct1ng Supercollider 

LOCATION: N 249.576 ft. 

CLIENT: The Earth Technology Corporation E 2,172,058 ft. 

15 
GROUND EL: 729.6 ft. TASK NO.: 

DATE: 3-20/22-90 TYPE: NX Core CASED TO: N/A CONTRACTOR: SwL 89-192 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ CJ Z 

Z Q..a: z 
o ° a: 11'1 

. SQ SPL IT SPOON ~ ~ ~ z .... .,J >-UJ a: a:-UJUJ T= 2" THIN WALL t- ° ~a:J Z. Z. ~~Q..::I: UJ See p. 1 of 7 
~t:j ~ UJ:::k ::I: UJ u UJ o o~ u Q..' TUBE UUJ U c za:t-z 

u. 
.,J:::l ~ 011'1 U= 3" THIN Q..u. >- z Q.. ffia: ffia: ~~II'I"" z~ WALL 

UJ 11'1 I ~-d UJ ~UJUJ TUBE 0 c Q.. Q.. 1I'I~~u:I ~ 

;,; I ::I: c= NX ROCK CORE Q.. 

TOP BOT. DESCR I PTI ON OF STRATUM 
I 200.( SHALE (Eagle Ford), soft, fresh, fissile, dark 
!- gray with occasional harder carbonate layers l' 
L thick, medium to high angle fractures, fossil 

I partings and septarian concretions and traces of 

r205 I C22 98 98 e~~aing plane parting with pyrite filling 
L at 205.1' 

I -pyrite nodule at.207.7' 
I ~ 

-calcareous shale, soft-medium, dark gray, 

p 
fissile, gradational contacts at 208.7'-209.6' 

~210 1 ?10 h -650
, smooth, tight, planar, slickensided 

1 210.( fracture at 210.8' 

I I ~45°, smoo~, t~ght, planar, slickensided 

1= fracture at 211.4' 

~ 
-fossil parting at 213.6' 
-calcareous shale, soft-medium, dark gray 

-215 I gradational contact at 206.6' to sharp contact 
b= C23 83 83 at 207.3' ~ 

~ 

~ 
I 

1-220 1 220.0 
P 220.( 
1 C24 100 100 

-septarian concretion att ) , at 222.6' 
-septarian concretion (!tt), -at 223.5' 

I -septarian concretion <ltt) , at 224.7' r=-
-225 l:::=:= 225.0 

~ 225.( 
~ 
~ 

I -calcareous shale layer., soft-medium, dark 
~ gray, gradational contact at 230.8' to sharp 

1-23 i= C25 .49 47 contact at 232.0' 

I -limestone layer· , medium fresh, light gray, 
t:== 

'= 
sharp contact at 234.5' to gradational contact 
at 234.85' 

1-235 1 235.( 
~ 235.( 

I -septarian concretion Utt), at 236.1 and 236.2' 

~ 

I 
t-240 I ~ 

C26 58 58 -septarian concretion (l~tt), at 240.8' 

1 
I---
~ 

DRILLING GEOLOGIST ___ A_. __ D_ov_e_r ____ --- ASSISTANT ___ G_. __ Wh~1_·t~e ______ _ CHECKED BY Shawn Wood 



LOG OF BORING 
PROJECT: Superconducting Supercollider 

CLIENT: The Earth Technology Corporation 

TASK NO.: 15 

DATE: ~-?oI17-g0 TYPE: NX Core CASED TO: 

% .... ...I 
I- ° XlIJ ~ I-lIJ 

Q.l.L. >-
lIJ II) 
0 

~ 

f--- __ 
-----

1-245i~ 
~ 

~ 
1--__ 

lIJ 
Q.a: 
>-lIJ 
I-~ 
lIJ::J 
...I z 
~od oc( 
en 

- -

t-2501 C27 

r-
~55= 
f---
~ 

~ 

t--
1-260 
f---
~ 

~ , 
~ 

-265 
r---
t--
f---
~270 

r--
t--
I--
~ 

~275 

I--
I--
I---
I--
~80 
I--
I--
I---

lIJ 
C) 

% 
oc( 
a: 

i= 
Q. 
lIJ 
0 

TOP BOT. 

245. 

255. 

Z 
oOa:en . 

l- I- Z a: .... lIJlIJ Z Z oc(l-Q.::I: lIJ 
lIJ· lIJ· Q.. 
(.)c.J (.)0 ooc( (.) l.L. 
a:lIJ a: o za:l-% 011) 
lIJa: lIJa: oc(l- en .... zl-I-lIJlIJ Q. Q. II)ffil-UI oc( 

::I: 
Q. 

-_ .. -.. 

100 100 

BaRING NO: B 1533 PG 7 OF 7 

LOCATION: ON 249.576 ft. 
E 2,172,058 ft. 

GROUND EL: 729.6 ft. 

N/A CONTRACTOR: SwL 89-192 

SAMPLE LEGEND WATER INFORMATION 

Sea SPL I T SPOON 
T= 2" THIN WALL See p. 1 of 7 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

SHALE (Eagle Ford), soft, fresh, fissile, dark 
gray with occasional harder carbonate layers I' 
thick. 

-calcareous shale, soft, dark gray, gradational 
contacts at 245.0'-246.1' 

Bottom of Exploration at ~55.0' 

DRILLING GEOLOGIST ___ A_._D_o_v_e_r ______ _ ASSISTANT G. White CHECKED BY Shawn Wood 
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LOG OF BORING BORING NO: B 1540 PG 1 OF 7 
PROJECT: Superconducting Supercollider 

LOCATION: N 250,250 ft. 
CLIENT: The Earth Technology Corporation 

E 2,171,882 ft. 
GROUND EL: 

TASK NO.: 15 750.0 ft. 

DATE: 3-19/22-90 TYPE: NX Core CASED TO: 5.0' CONTRACTOR: SwL 89-192 

w SAMPLE LEGEND WATER I NFORMA TI ON 
w CJ z 
0..0: z eOo:en . Sa SPLIT SPOON z < t- t- Z ... 6 >-w 0: o:-ww T= 2" THIN WALL Seepage encountered 5.0' t-IJ] Z. Z. <t-0..:I: W. t- Wu we e< u 0..,,- TUBE Air Rotary Method 0-61.0' i=~ !i w:::i :I: U w U c zO:t-z .... ::J t-

150: 150: <t-en_ een U= 3" THIN WALL Water Rotary Method 61.0'-T.D. 0.."- >- ~z Q. zt-
W en w t-ww TUBE 0.. 0.. en~t-I.D < e <od e :I: C= NX ROCK CORE en 0.. 

TOP BOT. DESCRIPTION OF STRATUM 
~ S-1 She bytlJ ~ O. -0.8 
~ r-\ CLAY, silty, dark brown with trac~ of roots, 

~ 
organic debris and weathered limestone 

2.0 fragments. 
~ 0.5 -Sharp Contact-

~ -5 
LIMESTONE (Austin Chalk) severely weathered, 

I:t:::c:I Cl 72 44 moderately to severely fractured, tan. 
fITI'ii::I: 
~ 

-10 ~ 11.0 
!r::rl:i 11.0 100 92 12.8 -Sharp Contact.-
~ I- -- -- LIMESTONE .(Austin Chalk), moderately to mediUm 
~ 

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

1-15 2' thick moderately argillaceous . limestone 

:!J:::I:! 
interbeds l' to 3' apart. Also fossil partings. 

TITIT C2 100 100 -moderately argU laceous layer'·, medJ.um gray, 
sharp contacts at 13.0'-13.9' 

~ -moderately argillaceous layer. , medium gray, 
-20 ~ sharp contact at 16.8' to gradational contact 

tll.O at 17.7' 

~ 21.0 
-moderately argillaceous layer , medium gray. 

~ 
gradational contacts at 20.1'-21.0' 

;:0:;: 
-fossil partings at 21.5',24.7',28.0',28.5', 
and 30.4' 

1-25 ~ -moderately argillaceous layer-., medium gray, 

C3 100 100 
gradational contacts at 22.8'-23.7' 

x::::o -moderately argillaceous layer., medium gray, 

I:flTI gradational contacts at 25.9'-26.3' 

=cc -moderately argillaceous layer· , medium gray, 
gradational contacts at 28.4'-30.0' 

1-30 ~ :31.0 -fossil partings at 31.0' aad 39.8' 
r:r:r 31.0 -moderately fossiliferous layer , light gray, 

C::I gradational contacts at 31.4'-32.4' 

~ 
-moderately argillaceous layer, medium gray, 
gradational contacts at 33.5'-34.3' 

.... 35 ~ -moderately argillaceous layer , medium gray, 
sharp contact at 36.3' to gradational contact 

Ir9T C4 99 99 at 37.1' 

iT"Y::r: 
tI:::t::I: 

'- 40 ~ 
-moderately argillaceous layer, medium gray, 

~1.0 gradational contacts at 40.7'-40.9' 

~ 
i!:J::!:I:!: 
~ 

DRILLING GEOLOGIST M. Granger ASSISTANT __ ~R~.~Gur~i~m~s~t~ea~d~ ___ CHECKED BY Shawn Wood 



laG OF BORING BuRING NO: B 1540 PG OF 7 2 
PROJECT: Superconducting Supercollider N 250,250 ft. 

LOCATION: E 2,171,882 ft. 
CLIENT: The Earth Technology Corporation 

GROUND EL: 750.0 ft. 
TASK NO.: 15 

DATE: 3-19/22-90 TYPE: JIIX Core CASED TO: 5.0' CONTRACTOR: SwL 89-192 

UJ SAMPLE LEGEND WATER INFORMATION I 
UJ CI z 
a. a: z oOa:1I) . Sa SPLIT SPOON z cC t- t- Z See p. 1 of 7 ... ...J >-UJ a: a: ..... UJUJ T= 2" THIN WALL ... ° "'II] z. z. cC"'a.:t: ~ . 

i=~ II] UJ::::& X UJ u UJ o ocC U IL. TUBE 
::::& ...J::l ... UUJ U o za: ... z oil) U= 3" THIN WALL a.u.. >- ~z a. ffia: ffia: cc ... 11) .... z'" UJ II) UJ ... UJUJ TUBE a. a. 1I)~"'c,g cC C cC-' C :t: C= NX ROCK CORE II) I a. 

TOP BOT. DESCRIPTION OF STRATUM 

t!:C: LIMESTONE (Austin Chalk), moderately to medium 
co: 41.0 hard, fresh, light gray to dark gray with 0.2' tc 
~ 2' thi~k slightly to moderately argillaceous to 

~ shaly limestone interbeds l' to 4' apart. Also 

~ 
shale layers 0.5' thick, fossil partings. 

1-45 
C5 98 98 -moderately argillaceous layer , medium gray, 

C::I:: gradational contacts at 44.0'-45.0' 
I co: -moderately argillaceous layer .. , medium gray, 

I:2iJ:: gradational contacts at 48.0'-49.1' 

I-50 ~ 51.0 
;:rTlT 

51.( I:':r:r: -moderately argillaceous layer., medium gray, 
I:::!:I!I: gradational contacts at 53.7'-55.2' 

-55 ~ 
=:tX: C6 100 100 

-shaly limestone layer, dark gray, sharp 
p:r:s:: contacts at 57.0'-58.3' 

~ -fossil parting at 57.6' 

~ 
-slightly argillaceous layer. , medium gray, 

1-60 
61.0 

gradational contacts at 59.9'-60.5' 

~ -fossil partings at 63.1',64.0',64.5',69.5', 
I 

01.0 
to:: and 69.9' 
r;::I;I;: -shaly limestone layer , dark gray, sharp 

~ 
contacts at 63.7'-64.5' 

-65 -shaly limestone layer .. , dark gray, sharp 
contacts at 65.5'-65.7' 

.x::;::t;I: C7 100 100 -shale layer, soft, dark gray, gradational 
I:?TI= contacts at 68.6'-69.1' 

~ 
1-70 ~ -shaly limestone layer ., iiark gray, sharp 

71.0 contacts at 71.0'-71.6' 
~ ~1.0 -fossil partings at 72.0' and 73.6' 
o:;:I: -shale layer , soft, dark gray, sharp contacts 

~ 
at 73.9'-74.1' 

-shale layer , soft, dark gray, sharp contacts 
1-75~ at 75.6'-76.0' 

C8 76 ~6 
~ 
~ .:n 

I- 80 ~ 81.0 
b:!I:!: 
r;:r;:r;: 
~ 

DRILLING GEOLOGIST __ -uM~.~G~r~an~g~e~r ____ _ ASSISTANT R. Grimstead 
--...:..:..:.~..:::::::..::::::::.::..... 

CHECKED BY Shawn Wood 



I LOG OF BORING 
BuRING NO: B 1540 PG 3 OF 7 

PROJECT: 
Superconducting Supercollider lOCATION: N 250,250 ft. 

el lENT: E 2,171,882 ft. 
The Earth Technology Corporation 

GROUND EL: 750.0 
TASK NO.: 15 ft. 

DATE~-19/22-90 TYPE: NX Core CASED TO: 5.0' CONTRACTOR: SwL 89-192 

w SAMPLE lEGEND WATER INFORMATION 
w CJ Z 
11.. a: Z oOa:V) . Set SPLIT SPOON :z < l- I- Z - ...J >-w a: a:-ww T= 2" THIN WALL I- ° I-IXI Z. Z <1-11..:I: w. See p. 1 of 7 

Wo w· 0< 0 11..,,- TUBE j:~ ~ w:i :I: 0 0 
...J::I I- Ow a: c za:I-Z oV) U= 3" THIN WALL 11..u.. >- ~z 11.. ffia: wa: <I-V)_ zl-

W V) W I-ww TUBE 11.. 11.. v)~I-u) < 0 <--' c :I: C= NX ROCK CORE , 
V) . -- - --- _. 11.. 

TCP BOT • DESCRIPTION OF STRATUM . . _- . - - - -

9T.L LIMESTONE (Austin Chalk), moderately to medium 
::I::I: 81.0 hard, fresh, light gray to dark gray with l' to 

_TITIT 2' thick moderately argillaceous to shaly lime-
stone-interbeds l' to 4' apart. Also fossil 

i ~ partings, bentonite layer, medium to ~igh angle r- 85 gg fractures. 

-shaly limestone layer- , dark gray, gradational 
~ C9 98 98 contacts at 82.9'-84.0' 

! to:: -shaly limestone layer , dark gray, gradational 
J;l;IT contacts at 85.7'-87.3' 

I 90...:~ -fossil parting at 87.7' 
~ 91.0 -moderately argillaceous layer , medium gray, 
1 iI::;I;I 91.0 gradational contacts at 91.0'-92.6' 

I'TY -moderately argillaceous layer , medium gray, 

tI:I: gradational contacts at 95.0'-96.1' 
-moderately argillaceous layer" medium gray, 

~95 ~ gradational contacts at 97.2'-98.1' 

:c:c ClO 75 75 
z:;:r:;:I 
l:flTl 

1-.00 ~ - shaly limestone layer, dark gray, gradational 101.( 
~ 01.0 contacts at 101.3'-102.0' 
~ -70°, open, qea1ed, calcite filled, UtI) fracture 

:O:I at 102.3'-102.8' 
-shaly limestone layer., dark gray, gradational 

f-'O 
:r contacts at 103.0'-103.9' 
~ -shaly limestone layer" dark gray, gradational 
~ Cll 100 100 contacts at 105.5'-106.2' 

~ 
-shaly limestone layer _, dark gray, gradational 
contacts at 107.2'-108.7' 

~ -fossil partings at 108.6' and 112.1' 
-110 ~ -moderately argillaceous layer. medium gray. 

111.( gradational contacts at 111.o'-112~1' 
ts::2: 11.0 -moderately argillaceous layer , medium gray, 

~ 
gradati onal contacts at 113.2' -114.5 ' 

frITIT 
-moderately argillaceous layer , medium gray, 
gradational contacts at 115.6'-116.1' 

1-115 ~ -shaly limestone layer , medium gray, grada-C12 90 90 
:z:;::r:;:x tional contact at 117.7' to sharp contact 

~ 
at 119.1' 

-bentonite layer , soft, bluish-gray, sharp 
~ contacts at 119.1'-119.6' 

1- 120 ~ -45°, smooth, open, slickensided fracture at 
121.( 119.6' 

:CO: 
:z:!:I:!:I 
~ 

OR I lLI NG GEOlOG 1ST --litrl~Cl.Olr"alIIIAi8-8QQlr!;...--- ASSISTANT 
------~R~~C~r~;m~s~t~e~audL__ CHECKED BY Shawn Wood 



I lOG OF BORING BuR ING NO: B 1540 PG 4 OF 7 
PROJECT: Superconducting Supercollider N 250,250 ft. LOCATION: 
CLIENT: E 2,171,882 ft. 

The Earth Technology Corporation 
GROUNO EL: 750.0 

TASK NO.: 15 ft. 

l DATE: 3-19/22-90 TYPE: NX Core CASEO TO: 5.0' CONTRACTOR: SwL 89-192 
I 

w SAMPLE LEGENO WATER INFORMATION 
w t!I z 
n.a: z oOa:U) . SCI SPLIT SPOON :z < l- I- Z - oJ >-w a: a:-ww T= 2M THIN WALL I- ° 1-00 Z • Z <1-0..: w. 

Wu w· 0< U 0..10.. TUBE XW ~ UJ~ X u O See p. 1 of 7 I-W oJ:::l I- U w a: o za:I-z oU) U= 3 M THIN WALL 0..10.. >- Z a.. ffia: wa: <I-U)_ zl-W U) I ~04 w I-WW TUBE a.. a.. u)~I-\D < 0 
~ , 0 : C= NX ROCK CORE a.. 

, TOP BOT. DESCRIPTION OF STRATUM 
~ 

-- - - .. - -- --- _._-

T LI .lAust1n Qlalk), moderatl!ly to med1UM -
p::;:x:;::J hard, fresh, light gray to dark gray with 0.2' to 121. 2' thick moderately argillaceous to shaly 1ime-
~ 
~ 

st;one interbeds 0.5' to 5' apart. Shale-layers up 
to 2' thick, medium angle fractures, pryite nodulE 

r-125~ -moderat:ely argillaceous layer_ J medium gray, 
gradat~onal contacts at 121.0-121.6' 

, 
~ C13 100 100 I -45°, op~, healed, calcite filled a") fracture 

I tI:;I:;J at 121.4' 
-shaly limestone layer, dark gray, gradational 

rz:TlTl contacts at 123.3'-124.3' 

~ 130~ -50°, open, healed, calcite filled; (l/8") 
131.{ fracture at 123.8' 

l ~c:;::t?; 131. 
-moderately argillaceous layer_, medium gray, 

, ~ gradational contacts at 124.8'-126.-0' 

~ 
-moderately argillaceous layer , medium gray, 

I gradational contacts at 126.7'-127.2' 

~135~ -moderately argillaceous layer -, medium gray, 
gradational contacts at 128.4'-129.2' 

i:!:I::r:: -moderately argillaceous layer , medium gray, 

~ C14 100 100 
gradational contacts at 130.7'-131.0' . 

-moderately argillaceous layer , medium gray, 
~ gradational contacts at 132.0'-132.7' 

:-140 ~ 
-moderately ar~i1laceous layer , medium gray, 

141.C sharp contacts at 134.0'-134.6' 

l ~ 141.( ",:sha1e layer_ -, soft, dark gray, gradational 

i:!:I::r:: contacts at 135.9'-137.9' 
-til pyrite nodule at 137.8' , ~ -I" pyrite nodule at 140.0' 

-145 ~ -shaly limestone layer, dark gray, sharp 
contacts at 142.6'-142.8' 

;::r:;:Q C15 91 91 -shale layer , soft, dark gray, sharp contacts 

p:r:ITl at 143.4'-143.6' 
-shale layer , soft, dark gray, sharp contacts 

I ~ at 146.5'-147.0' 

CI50 ~ 1151.C -3/4" pyrite nodule at 151.9' 

L ::t:I::J 151.( 
-moderately argillaceous layer , medium gray, 

;:o::::J gradational contacts at 151.8'-152.6' 
-shale layer. , soft, dark gray, sharp contacts 

;::t;:ITJ at 153.4'-153.7' 

:-155 ~ 
-50°, smooth, open, slickensided fracture at 
156.2' and traces of pyrite 

~ 
C16 100 100 

~ 
-shaly limestone layer , dark gray, gradational 

1:CI:!:l 
contacts at 157.7'-158.0' 

i-160~ 161.0 

c!:C:I: 
TITIi 
~ 

DRILLING GEOLOGIST __ ~M~GuruauD~g~e~r ____ ___ ASS 1ST ANT ___ ...... R_G .... r.L,'JJ· m.llis:iJtode~allldL-- CHECKED BY Shawn Wood 



, LOG OF BORING BaRING NO: B 1540 PG 5 OF 7 
PROJECT: . . N 250,250 ft. Superconduct1ng Supercol11der LOCATION: E 2,171,882 ft. 
CLIENT: 

The Earth Technology Corporation GROUND EL: 750.0 ft. 
TASK NO.: 15 
OATE:3 _ 9122'-90 TYPE: NX Core CASED TO: 5.0' CONTRACTOR: SwL 89-192 

w SAMPLE LEGEND WATER INFORMATION 
w CI z 
a.. a: z oOa:1I) . S- SPLIT SPOON z oc( l- I- Z .... ..J >-w a: a:-ww T= 2" TH IN WALL I- ° 1-a:J z. z oc(l-a..x w see p. 1 of 7 Wo w· a.. • xw ~ w~ X 0 0 ooc( 0 IL. TUBE I-W ..J:J I- Ow a: o za:I-z 011) U= 3" THIN WALL a..1L. >- ~z a.. ffia: wa: oc(l-lI) .... zl-w II) w I-ww TUBE a.. a.. II)~I-u) oc( 

0 oc(-4 0 x C= NX ROCK CORE II) a.. 

TOP BOT. DESCRIPTION OF STRATUM 

~ .fAust1n lllalkr, moaerately to med1um 

t::C::I:: 161. 
hard, fresh, light gray to dark gray with 0.2' to 

t;:Q: 2' thick moderately argillaceous to shaly lime-
stone interbeds l' to 4' apart. Al~~ fossil 

~ partings. 

~'65 ~ 
- shaly limestone layer· , dark gray, gradational 
contact at 161.2' to sharp contact at 16l~~' 

f?TIT -shaly limestone layer, dark gray, sharp 

I~ C17 100 100 
contacts at 163.9'-164.5' 

~ -sha1y 1 imestone layer , dark gray, sharp 

r- '7O ~ 
contacts at 167.5'-168.2' 

171.( 
I r;::x:;::z::;: 71.0 -shaly limestone layer, dark gray, gradational 

!?TIT contacts at 172.5'-172.8' 
~ -moderately argillaceous layer., medium gray, 

1-175 ~ 
gradational contacts at 174.5'-175.0' 

-moderately argillaceous layer .. , medium gray, 

~ C18 100 100 
gradational contacts at 178.9'-181.0' 

::r:::t:: 
p;:::x:;: 

-180 ~ 
-1" pyrite nodules at 179.7', 180.1' and lS1.0' 

181.( -fossil parting at 180.5' 

t;:t;::t: 181.0 
-moderately argillaceous layer , medium gray, 

~ 
gradational contacts at 18l.7'-182.S' 

:cc -moderately argillaceous layer , medium gray, 
I gradational contacts at 1S5.0'-187.0' 

.... '85 ~ C19 95 95 
~ 1S7.0 
t;;I;:I;: NHALY LIIIESTONE (Transition) med;um h"d, f"''''. I I=' 
I 

extremely arg1llaceC?us, abundant fragments . -. 

f-190 I of fish bones tee~h and OUler fossil debris, 
I 191. dark gray. '. 
I ;::; ~91.0 .187.9 
~ SHALE (Eagle Ford), soft, fresh, fissile, dark === gray with occasional harder carbonate layers 0.1' 

1-,95 ==== thick, septarian concretions and pyrite nodule. 
~ 
~ C20 47 47 -limestone layer , light gray with intersecting ==== = calcite veins, (1/16" to 1"), sharp contacts 

at 197.5'-197.7' 
~ 

1-200 ~ 
-septarian concretions at 200.4' and 200.7' 

~ 001.0 
-1" pyrite nodule at 200.9' 

~ 

:::.::::::::::: 
=== 

OR I LLI NG GEOLOG I ST _..J;M .... ...;GlolJrU;aWnIl;i;2eso<r~ __ ASS I STANT __ ......... R .... ...lG.z.Ir .... iwmslil.!c:tea~d!.- CHECKED BY Shawn Wood 



I , LOG OF BORING BaRING NO: B 1540 PG 6 OF 7 
PROJECT: 

Superconducting Supercollider LOCATION: N 250,250 ft. 
CLIENT: E 2,171,882 ft. 

The Earth Technology Corporation GROUND EL: 750.0 
TASK NO.: 15 ft. 

DATE: 3-19/22-90 TYPE: NX Core CASED TO: 5.0' CONTRACTOR: SwL 89-192 

w SAMPLE LEGEND WATER INFORMATION 
w c.:J z 
Q.a: :z oOa:en . Sa SPLIT SPOON :z < .... .... :z - ..J >-w a: a:;-ww T= 2" THIN WALL .... ° .... co z :z < .... Q.:I: w • Wo Wo 

i=:!1 § w:::E :I: uU u o 0< U Q.lI.. TUBE See p. 1 of 7 
..J::J .... a: w a:; ° za: .... z oen U= ~" THIN WALL Q.lI.. >- :z Q. wa: wa:; < .... en- z .... w en I ~ed w .... ww TUBE 

0 0 
Q. Q. en~ .... U) < 

~ , :I: C= NX ROCK CORE Q. 

TOP BOTo oESCR IPTION OF STRATUM 

L SHALE (Eagle Ford), soft, fresh, fissile, dark 
~ 201.0 

gray with harder calcareous layers I' thick, 
~ septarian concretions and pyrite nodules. 

~ 

r-205 i= k -~" pyrite nodules at 201. '2' • 206.1' and 207.0' 
C21 89 89 

:-== , 
I ~ 

~ 

b210 ~ ~ 111.0 
I ~ 211.0 

= 
~ -septarian concretions at 201.3',204.9',205.5', 

1-215 I 
206.0',207.1',207.3',208.4' and 219.1' I ~ 

= C22 96 96 I 
~ I 

~ 

-220 ::::::::::::: ~ ~21.0 = -septarian concretion at 221.8' 
~ 221.0 
~ 

~ 
-~" pyrite nodule at 224.8' 

~225 ~ ,= 
~ 

! C23 77 77 
I 
I 

1-23 
I---

~ rz31.0 
1== 231.( -calcareous layer , dark gray, sharp contacts 
t= at 232.3'-233.3' 
t= 

~235 I I 
I C24 97 97 
~ 
~ 

1-240 I ~ 241.C 
I 
L-
~ 

DR I LLI NG GEOLOG I ST _.J!ML-JGl.Olr~aLI:IA6'8QQlrl:---- ASSISTANT ______ R~~G~r~jmms~tue~a~dL_ CHECKED BY Sha\o,l1 Wood 
---=~~~~----



I LOG OF BORING 
BORING NO: B 1540 PG 7 OF 7 

PROJECT: 250,250 ft. Superconducting Supercollider LOCATION: N 
CLIENT: E 2,171,882 ft. 

The Earth Technology Corporation GROUND EL: 750 •0 TASK NO.: .15 ft. 

DATE:·~_IQ/??_Qn TYPE: NX Core CASED TO: 5.0' CONTRACTOR: SwL 89-192 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ CJ Z 

Z 11.. a: z oOa:cn . S- SPLIT SPOON >-UJ < ..... ..... z .... ..J a: a: .... UJUJ T= 2" THIN WALL See p. 1 of 7 ..... ° .....m z. z < ..... Il..::t: UJ • 
XUJ § UJ:::S: x UJ(,J UJ· 0< (,J 1l..\.L, TUBE (,Jo ..... UJ ..J::J ..... (,JUJ 

a: c za: ..... z 01/) U= 3" THIN WALL 11.. LA.. >- ~z 11.. ffia: UJa: "" ..... 1/) .... z ..... UJ I/) UJ ..... UJUJ TUBE 0 ""~ CJ 
11.. 11.. 

I/)ffi ..... \Q "" ::t: C= NX ROCK CORE I/) 11.. 

TOP BOT. DESCRIPTION OF STRATUM 

I~ SHALE (Eagle Ford), soft, fresh, fissile, dark 
I::::::::::::: 241.( gray with calcareous layers I' thick, fossil 
1- partings and pyrite nodules. 
I~ 

;-245 1:::::::::= 
I~ 
1= 
I::::::::::::: C25 93 93 
I~ 

-calcareous layer , dark gray, gradational 

I~ 
contact at 248.0' to sharp contact at 248.7' 

1-250 I::::::::::::: I::::::::::::: ~51.0 -fossil parting at 252.9' i 1=== 
I I~ 251.( 
~ 
,::::::::::::: 

f-255 I::::::::::::: ~ C26 92 92 -traces of pyrite at 257.7' 

~ 
i== 

== _260 l:::::::::::::: _!" pyrite nodules 259.7', 259.8' and 262.7' 
~ 61.0 
~ ~61.0 -1" pyrite nodules at 263.7' and 273.1' 

= 
I = 
1-265 ~ ~ = ,::::::::::::: 

I C27 80 80 

I 
;-270 1 I 271. . 
t--- 1 b71.0 

1 C28 100 100 --
I-----
1-27~ 

-- 75.0 

I--- Bottom of Exploration at 275.0' 
I---
t---
t---
1-280 
I---
I---
t---

DR I LL I NG GEOLOG I ST _":;WI--JC;~rr.iia.JIIlo~~8QQlr~-- ASSISTANT 
---~R~C;~r~;mm~st~e~a~dL- CHECKED BY Shawn Wood 



wp.V-96lJHEB-BIl 

APPENDIXC 

WIRE-UNE LOGS 



Hole No. BI1 

Drilling parameters 
Depth 211.0 feet 
Bit Diameter 4.0 inches 

Logging parameters 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid in Hole 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Electrical Log Gamma Log 

November 29, 1989 November 29, 1989 

211.5 feet 211.0 feet 

surface surface 

drilling mud drilling mud 

Time Since Circulation Stop 30 minutes 30 minutes 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

wp. V-96l.JHEB·Bll 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sonic Log 

November 29, 1989 

206.8 feet 

surface 

drilling mud 

30 minutes 

CLP-4877A 

CLM-4877A 

20 feet/min. 

0.5 foot 



BI1 Wire-line logs run November 29,1989. Surface elevation 741.4 feet. 
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BI1 Wire-line logs run November 29.1989 (Continued). Surface elevation 741.4 feet. 

ELECTRICAL LOG CONTINUED 
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Hole No. BI 2A 

prjl!jng parameters 
Depth 261.5 feet 
Bit Diameter 3.125 inches 

Loggjng parameters 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid in Hole 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Electrical Log Gamma Log 

December 5, 1989 December 5, 1989 

259.5 feet 259.5 feet 

surface surface 

fresh water fresh water 

Time Since Circulation Stop 120 minutes 120 minutes 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

wp.V-96lJHEB-Bll 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sonic Log 

Tool Malfunction 



BI 2A Wire-line logs run December 5, 1989. Surface elevation 639.9 feet. 
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BI 2A Wire-line logs run December 5, 1989 (Continued). Surface elevation 639.9 feet. 
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Hole No. BI3 

Drilling parameters 
Depth 282.0 feet 
Bit Diameter 4.0 inches 

logging parameters 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid in Hole 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Electrical Log Gamma Log 

December 8, 1989 December 8, 1989 

282.0 feet 280.0 feet 

surface surface 

drilling mud drilling mud 

Time Since Circulation Stop 45 minutes 45 minutes 

Probe Type/S.N. 

Module Type/S.N. 

logging Speed 

Sample Interval 

Logged by: 

wp.V·96l.IHEB-BI1 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sonic Log 

Tool Malfunction 



813 Wire-line logs run December 8,1989. Surface elevation 696.7 feet. 
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813 Wire-line logs run December 8,1989 (Continued). Surface elevation 696.7 feet. 

ELECTRICAL LOG CONTINUED 
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Hole No. BI4 

prilllng parameters 
Depth 184.5 feet 
BH Diameter 4.75 inches 

logging parameters 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid In Hole 

WIRE·LlNE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Electrical Log Gamma Log 

January 16, 1990 January 16, 1990 

184.5 feet 184.5 feet 

surface surface 

drilling mud drilling mud 

Time Since Circulation Stop 105 minutes 105 minutes 

Probe Type/S.N. 

Module Type/S.N. 

logging Speed 

Sample Interval 

Logged by: 

wp.V·96lJHEB-Bll 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sonic Log 

January 16, 1990 

180.0 feet 

surface 

drilling mud 

105 minutes 

CLP-4SnA 

CLM-48nA 

20 feet/min. 

0.5 foot 



BI 4 Wire-line logs run January 16, 1990. Surface elevation 710.9 feet. 
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BI 4 Wire-line logs run January 16, 1990 (Continued). Surface elevation 710.9 feet. 
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Hole No. BI5 

Drilling parameters 
Depth 280.0 feet 
Bit Diameter 4.75 inches 

logging parameters 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid In Hole 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Electrical Log Gamma Log 

January 27, 1990 January 27, 1990 

280.5 feet 280.5 feet 

surface surface 

drilling mud drilling mud 

Time Since Circulation Stop 75 minutes 75 minutes 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

wp.V-96I..JHEB-Bl1 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sonic Log 

January 27, 1990 

274.5 feet 

surface 

drilling mud 

75 minutes 

CLP-4SnA 

CLM-48nA 

20 feet/min. 

0.5 foot 



BI 5 Wire-line logs run January 27, 1990. Surface elevation 658.4 feet. 
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BI 5 Wire-lin~ logs run January 27,1990 (Continued), Surface elevation 658.4 feet. 
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Hole No. BI6 

Drilling parameters 
Depth 231.0 feet 
Bit Diameter 4.125 inches 

logging parameters 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid in Hole 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Electrical Log Gamma Log 

January 23. 1990 January 23. 1990 

230.0 feet 229.5 feet 

surface surface 

drilling mud drilling mud 

Time Since Circulation Stop 30 minutes 30 minutes 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

wp.V·96LJHEB-Bll 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sonic Log 

January 23. 1990 

223.1 feet 

surface 

drilling mud 

30 minutes 

CLP-4SnA 

CLM-48nA 

20 feet/min. 

0.5 foot 



BI6 Wire-line logs run January 23,1990. Surface elevation 734.1 feet. 
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BI6 Wire-line logs run January 23,1990 (Continued). Surface elevation 734.1 feet. 

ELECTRICAL LOG CONTINUED 
(~CaINl6fFO) BEE -UNE SERVICES, INC. 

·~ ____ ~~ ___ 16~ __ ~~~~g~S~n~~T~Y~~ 

SP tr_ .. , 

....., 
0 

"" 0 

.... 
0 

(JO 
0 

0> 
0 

..... 
0 

CI) 

0 

<D 
0 

....., 
0 
0 

'" 
0 

. , 
'" ~ 0 

GAMMA LOG 'CONTINUED 

qoo 

a~----~~----!~~ 

-, 
/ 
I , 
) , , 
: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 
I , 
I 
I , 

--
r~"'-" 

BEE-UNE SERVICES, INC. 

IXU'. NStTY 
a: 

SIClRT_ 
qoo 

·T~-----------!~-~-----------4&r 

'" 0 

"" 0 
-:::--

--:."---~-'" 
~ .... --- .... -

... 
0 

(JO 
0 

0> 
0 

..... 
0 

CI) 

0 

- ... _---. ~ ... ~ 
-c:;---'" -

<D 
0 

-=;;-;:-- -' 

'" 0 
0 

'" 
0 

'" '" 0 

Trawit T.,.. 

u50c,trt 

o 

SONIC LOG CONTINUED 
Ver_ OooWty Lao (Fer _> 

tricrOMC from t. ,... 
400 -'00 .., 70D .., 100 QXJ 

I I I I I I I 



Hole No. B 1527 

Drilling parameters 
Depth 238.0 feet 
Bit Diameter 4.5 inches 

Logging parameters 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid In Hole 

WIRE-LINE LOGGING PARAMETERS 
Log Measured From: Ground level 

Electrical Log Gamma Log 

March 29, 1990 March 29, 1990 

236.5 feet 236.0 feet 

surface surface 

drilling fluid drilling fluid 

Time Since Circulation Stop 30 minutes 30 minutes 

Probe Type/S.N. 

Module Type/S.N. 

logging Speed 

Sample Interval 

Logged by: 

wp.V·96l/HEB-Bll 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sonic Log 

March 29, 1990 

232.1 feet 

surface 

drilling fluid 

30 minutes 

CLP-48nA 

CLM-48nA 

20 feet/min. 

0.5 foot 



B 1527 Wire-line logs run March 29. 1990. Sur1ace elevation 713.3 feet. 
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B 1527 Wire-line logs run March 29,1990 (Continued). Surface elevation 713.3 feet. 
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Hole No. B 1533 

Drilling parameters 
Depth 255.0 feet 
Bit Diameter 4.75 inches 

Logging parameters 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid In Hole 

WIRE-LINE LOGGING PARAMETERS 
Log Measured From: Ground Level 

Electrical Log Gamma Log 

March 22, 1990 March 22, 1990 

252.5 feet 252.0 feet 

surface surface 

drilling mud drilling mud 

Time Since Circulation Stop 20 minutes 20 minutes 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

wp. V-96lJHEB-Bll 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sonic Log 

Tool Malfunction 



B 1533 Wire-I ine logs run March 22, 1990. Surface elevation 729.6 feet. 
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B 1533 Wire-line logs run March 22, 1990 (Continued). Surface elevation 729.6 feet. 
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Hole No. B 1540 

prilling parameters 
Depth 275.0 feet 
Bit Diameter 4.75 Inches 

logging parameters 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid in Hole 

WIRE-LINE LOGGING PARAMETERS 
Log Measured From: Ground Level 

Electrical Log Gamma Log 

March 22. 1990 March 22. 1990 

272.5 feet 272.5 feet 

surface surface 

drilling mud drilling mud 

Time Since Circulation Stop 1.5 hours 1.5 hours 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

wp.V·96LJHEB-Bll 

ALP4979 

ALM4979 

40 feet/min. 

0.5 foot 

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

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sonic Log 

Tool Malfunction 



B 1540 Wire-line logs run March 22, 1990. Surface elevation 750.0 feet . 
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B 1540 Wire-line logs run March 22, 1990 (Continued). Surface elevation 750.0 feet. 
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APPENDIXD 

HYDROLOGIC TEST RESULTS 



Boring 

BI 1 

BI2A 

BI3 

BI4 

BI5 

BI6 

APPENDIXD 

HYDROLOGIC TEST RESULTS 

The objectives of the hydrologic (packer) tests were to provide estimates of the hydraulic conductivity 
within the Taylor Mart, Austin Chalk, and Eagle Ford Shale formations Inunfractured zones, fractured or 
other suspected water-bearing zones, at the formation contacts, and at the tunnel elevation .. Intervals 
within boreholes were selected for packer testing based on visual Inspections of rock cores and the 
results d borehole geophysical testing. Sections d 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 de~h. 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 d measurements at ION flow rates, water was pumped from a large 
container (e.g., a drum a section of casing) and the volume removed was recaded. 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 d water pipe used, were recaded. 
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 fams were used for data records and the hydraulic 
conductivity was calculated using standard Bureau of Reclamation procedures. 

STRADDLE PACKER TEST RESULTS , 

Test Depth Packer Gauge Formation/Lithology 
(feet) Pressure Pressure 

(psij (psi) 

103.0-123.0 145 15 Austin Chalk 

172.0-192.0 140 15 Austin Chalk! 
Eagle Ford Shale 

(fractured) 

67.9-89.0 125 20 Austin Chalk 

222.9-244.0 150 20 Austin Chalk! 
Eagle Ford Shale 

(fractured) 

76.0-96.0 150 7 Austin Chalk 
(fractured) 

127.0-147.0 180 15 Austin Chalk 

141.0-161.0 130 15 Austin Chalk 

88.0-10B.0 155 15 Austin Chalk 

180.0-200.0 145 15 Austin Chalk 

164.0-184.0 150 15 Austin Chalk 

Hydraulic 
Conductivity* 

(cm/sec) 

<4.4x1O..a 

<4.4x1O..a 

<3.0x1O..a 

<3.0X1O..a 

2.1 x 10-4 

<6.1 x10..a 

<3.BX1O..a 

<4.BX1O..a 

<4.Bx1O..a 

<1.4x10-6 

Remarks 

Note 1 

Note 2 

Note 3 

Note 2 

Note 4 

Note 3 

Note 1 

Note 3 

Note 1 

Note 1 
* Based on approximate static water level. 

Notes: 1. Test done In unfractured Austin Chalk. 
2. Test done at contact between Austin Chalk and Eagle Ford Shale. 
3. Test done at the level of HEB. 
4. Test done in fractured Austin Chalk. 

wp.V-96L/HEB-Bll 
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APPENDIXE 
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BULK AND CLAY MINERALOGY TEST RESULTS 

wp.V-86lJHE8-BI1 



wp.V96UB11-TBll 

TABLE E-1. BULK AND CLAY MINERALOGY TEST RESULTS 

BORING BI1 
Formation: Austin Chalk 

Whole Rock ComposRion: 
Mineral percent 
total clay 28 
others (not analyzed) 72 

Total 100 

Formation: Austin Chalk 
Whole Rock ComposRion: 
Mineral percent 
quartz 20 
Kf~dspar 3 
plagioclase 1 
calcite 2 
pyrite 5 
total clay 69 

Total 100 
BORING BI2A 

Formation: Austin Chalk 
Whole Rock ComposRion: 
Mineral 
calcite 
total clay 

percent 
95 

5 

Total 100 

Formation: Austin Chalk 
Whole Rock ComposRion: 
Mineral 
calcite 
total clay 

percent 
5 

95 

Total 100 

Depth: 110.8 ft 
Relative Clay Abundance: 
Mineral percent 
Illite 14 
smectite 86 

Total 

Depth: 127.5 ft 
Relative Clay Abundance: 
Mineral 
Illite 
kaolinite 
mixed layer (illite/smectite) 

Total 

Depth: 65.9-66.2 ft 
Relative Clay Abundance: 

100 

percent 
30 
36 
34 

100 

Mineral percent 

Not analyzed 

Depth: 66.2-66.4 ft 
Relative Clay Abundance: 
Mineral percent 
montmorillonite 68 
iII~ V 
kaolinite 5 

Total 100 



wp.I/96lITBL·SllA 

TABLE E-1. BULK AND CLAY MINERALOGY TEST RESULTS (Cont'd) 

BORING BI2A (Cont'd) 
Formation: Austin Chalk Depth: 87.6 ft 

Whole Rock Composition: Relative Clay Abundance: 
Mineral percent Minerai percent 
quartz 3 
calcite 95 Not analyzed 
pyrite 2 

Total 100 

Formation: Austin Chalk 
Whole Rock Composition: 
Mineral percent 
calcite 10 
total clay 90 

Total 100 

Formation: Eagle Ford Shale 
Whole Rock Composition: 
Mineral percent 
total clay 100 

Total 100 

Depth: 97.4-97.8 ft 
Relative Clay Abundance: 
Mineral percent 
montmorillonite 59 
U~ ~ 

kaolinite 13 

Total 

Depth: 236.9-237.2 ft 
Relative Clay Abundance: 
Mineral 
montmorillonite 
Ulite 
kaolinite 

Total 

100 

percent 
30 
54 
16 

100 

BORING BI3 
Formation: Austin Chalk 

Whole Rock Composition: 
Mineral percent 
quartz 3 
calcite 93 
pyrite 2 
total clay 2 

Total 100 

Depth: 127.3 ft 
Relative Clay Abundance: 
Mineral percent 

Not analyzed 
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TABLE E-1. BULK AND CLAY MINERALOGY TEST RESULTS (Cont'd) 

BORING BI4 
Formation: Austin Chalk 

Whole Rock Composition: 
Mineral 
total clay 
others (not analyzed) 

Total 

percent 
52 
48 

100 

BORING BI5 
Formation: Austin Chalk 

Whole Rock Composition: 
Mineral 
total clay 
others (not analyzed) 

Total 

percent 
47 
53 

100 

BORINGBI6 
Formation: Eagle Ford Shale 

Whole Rock Composition: 
Mineral 
quartz 
K feldspar 
plagioclase 
siderite 
pyrite 
total clay 

percent 
26 

5 
3 

26 
2 

38 

Total 100 

Depth: 94.2 ft 
Relative Clay Abundance: 
Mineral 
illite 
smectite 

Depth: 141.1 ft 

Total 

Relative Clay Abundance: 
Mineral 
Illite 
smectite 

Total 

Depth: 222.6 ft 
Relative Clay Abundance: 
Mineral 
illite 
kaolinite 
Fe-chlorite 
mixed layer (illite/smectite) 

Total 

percent 
10 
90 

100 

percent 
2 

98 

100 

percent 
32 
26 

3 
39 

100 

BORING B 1527 
Formation: Ea~e Ford Shale Depth: 178.9 ft 

Whole Rock Composition: 
Mineral 
total clay 
others (not analyzed) 

Total 

percent 
73 
27 

100 

Relative Clay Abundance: 
Mineral percent 
iIIb ~ 

kaolinite 10 
Fe-chlorite 4 
mixed layer (illite/smectite) 53 

Total 100 
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TABLE E-1. BULK AND CLAY MINERALOGY TEST RESULTS (Cont'd) 

BORING B 1533 
Formation: Austin Chalk 

Whole Rock Composition: 
Mineral percent 
quartz 2 

calcite 97 
total clay 1 

Total 100 

Depth: 6.6 ft 
Relative Clay Abundance: 
Mineral percent 

Not analyzed 

Formation: Eagle Ford Shale Depth: 174.8 ft 
Whole Rock Composition: Relative Clay Abundance: 
Mineral percent Minerai percent 
total clay 100 montmorillonite 70 

Total 100 

BORING B 1540 
Formation: Austin Chalk 

Whole Rock Composition: 
Mineral percent 
quartz 1 
calcite 99 

Total 100 

Formation: Austin Chalk 
Whole Rock Composition: 
Mineral 
total clay 
others (not analyzed) 

Total 

percent 
84 
16 

100 

rn~ 14 
kaolinite 16 

Total 100 

Depth: 8.3 ft 
Relative Clay Abundance: 
Mineral percent 

Not analyzed 

DelXh: 119.3 ft 
Relative Clay Abundance: 
Mineral 
Hlite 
smectite 

Total 

percent 
2 

98 

100 
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TABLE E-1. BULK AND CLAY MINERALOGY TEST RESULTS (Cont'd) 

Whole Rock 
Composition: 
Mineral 
total clay 
others (not analyzed) 

Total 

BORING B 1540 (Cont'd) 
Formation: Eagle Ford Shale Depth: 198.0 ft 

Relative Clay Abundance: 

percent Mineral 
60 illite 
40 kaolinite 

Fe-chlorite 
100 mixed layer (illite/smectite) 

Total 

28 
8 

<2 
63 

100 



GEOMECHANICAL TEST RESULTS 
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GEOMECHANICAL TEST RESULTS 

BORING BI1 
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BORING NO: BI1 
DEPTH (FT): 131.7 
AUSTIN CHALK INCUNATION fDEG): VERTICAL 

MOISTURE co"NTENT (.}: 10.7 
DRY UNIT WEIGHT (Ptf): 130.9 

3000 --r---------------------, DEG. OF SATURATl6N (li): 99.6 
ASSUMED SPECIFIC GRAVI"rY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONFINED COMPRESSION 

(ASTt.f D 2938) 
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U) 
0... 2000 
'-../ 
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~ 1500 
I-
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-1 « 1000 
X « 

500 

0 
0.0 0.4 0.8 1.2 2.0 

AXIAL STRAIN (% ) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.39 x 1 OES PSI 

FAILURE MODE: 
CONICAL BREAK 
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BORING NO.: BI1 
DEPTH RANGE (FT): 175.2-177.0 
AUSTIN CHALK LIMESTONE 
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NORMAL STRESS (PSI) 

o o o 
I") 

SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

INCUNA1l0N (DEG): VERTICAL 
TEST lYPE: UNCONFINED COMPRESSION (ASTM 02938) 

TRIAXIAL COMPRESSION (ASiM 02664) 

~ 1 ~ DEPTH ~FTl: 175.2 2 DEPTH FT: 176.2 
,'3 DEPTH FT: , 76.6 



BORING NO.: BI1 
DEPTH (FT): 175.2 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERnCAL 
MOISTURE CONTENT (~): 13.1 

2500 --r---------------------, DRY UNIT WEIGHT (Pcf"): 123.1 
DEG. OF SAlURAnON (~): 96.4 
ASSUMED SPECIFIC GRAVllY: 2.7 
CONFINING PRESSURE (PSI): 0 
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TEST TYPE: UNCONFINED COMPRESSION 
(ASTM D 2938) 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

4.762 x10E5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 



AXIAL STRESS vs LATERAL STRAIN 
BORING: BI1 DEPTH: 175.2 ft 

3000....,---------------------. 

2500-

02000-
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n. ........ 
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~ 1500-
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~ 1000., 
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ROCK 1YPE: AUSTIN CHALK 
INCUNATION (DEG): ~1lCAI.. 
MOISTURE co'NTENT (I): 13.1 
DRY UNIT WEIGHT (!'CO: 123.1 
DEG. OF SATURA'OON (I): 95.9 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 

. 

TEST lYPE: UNCONFINID COMPRESSION TEST 
(ASll.I 0 3148) 

: 

'. 
. 
:. 

AXIAL STRESS vs AXIAL STRAIN 
BORING: BIl DEPTH: 175.2 ft 

. 
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3 
~ 
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§ . 
ROCK TYPE: AUSTIN CHALK 
INCUNATIO~ ~1lCAI.. 
MOISTURE ~~ 13.1 
DRY UNIT WEIGHT J : 123.1 
DEG. OF SAlURAll N (~Jiry95.9 
ASSUMm SPECIFIC G~ : 2.7 

~ 
CONFINING PRESSURE bPSl): 0 
TEST lYPE: UNCONANE COMPRESSION TEST 

(ASTM D 3148) 
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BORING NO.: BI1 
DEPTH (FT): 176.2 
AUSTIN CHALK LIMESTONE 

INCUNA1l0N (OEG): VERllCAL 
MOISTURE CONTENT ell): 11.4 

2000~------------------.,ORY UNIT WEIGHT (Ptf-"): 127.2 
OEG. OF SATURA1l0N (_): 94.9 
ASSUMED SPECIFIC GRAVITY: 2.7 

""" 1500 
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500 
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ci 

AX IAL STRAI N (56 ) 

CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAL COMP~ESSION 

(ASTM D 2664) 

o 
C'l 

g 
i 

5 
TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1 .594 x 1 DE5 PSI 

FAILURE MODE: 
AXIAL SPLIlTlNG 



c.. 

~ 0 
III (J) 0 
Z Z --i --i 9 I :;;:0 .. c.. rrl rrl 
01 a O (J) X 1"1::I: » (JI oz (J) 
VI 2(/) I (J) a end ..... (J) (J) 01 (ifZ 

J,~ 
--i (/) 
:;;:0 () z » ~o; 'TI Z 5 ~~ (/) 

c --i :::c 0 -U 1"'1 ~ r rrl 
1"'1 0 y> --i Z 
r> 

BORING NO.: BI1 
DEPTH (FT): 176.6 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE cemENT ($I): 10.9 

3000 -,------------------....., DRY UNIT WEIGHT (PtF'): 128.9 
DEG. OF SAlURATION ~): 95.7 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 300 
TEST TYPE: TRIAXIAL COMP~ESSION 
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(ASTM D 2664) 

; 
TANGENT MODULUS AT 5056 
ULTIMATE STRESS: 

2.976 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 23 DEG. 
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BORING NO: BI1 
DEPTH (FT): 181.6 
AUSTIN CHALK INCUNATION (DEG): VERTICAL 

MOISTURE colm:NT (,,): 10.9 
DRY UNIT WEIGHT (P~f): , 27.4 

3000 --------------------, DEG. OF SATURATIdN (1i): 9'.0 
ASSUMED SPECIF1C GRAVI'TY: 2.7 
CONFINING PRESSURE (PS!): 0 
TEST TYPE:UNCONFINED CO'MPRESSION 

(ASTM D 2938) 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

3.45 x 10E5 PSI 

FAILURE MODE: 
LONGITUDINAL (AXIAL) 
SPLITTING 
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BORING NO.: BI1 
DEPTH (FT): 185.7 
EAGLE FORD SHALE 

INCUNATION (DEG): VERn CAL 
MOISTURE comENT (51): 16.2 

400-r------------------....,DRY UNIT WEIGHT (Ptr:"): 118.6 
DEG. OF SATURAnON (,s): 103.6 
ASSUMED SPECIFIC GRAVllY: 2.7 
CONFINING PRESSURE (PSI): 0 
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300 

w 200 a:::: 
In 
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-d- to 
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AXIAL STRAIN (~) 

TEST TYPE: UNCONFINED COMPRESSION 
(ASTM 0 2938) 

o . ..... 

; 
TANGENT MODULUS AT 50s8 
ULTIMATE STRESS: 

1 .000 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 60 DEG. 



AXIAL STRESS vs LATERAL STRAIN 
BORING: BI1 DEPTH: 185.7 ft 

500,-------------------------~ 
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ROCK TYPE: EAGLE FORD SHAlE 
INCUNATION eDEG): VERTICAl 
MOISTURE CONlENT el}: 16.2 

' . 

DRY UNIT WEIGHT (Pet'): 118.6 
DEG. OF SATURATION (I): 104.0 
ASSUMED SPECIAC GRAVITY: 2.7 
CONANING PRESSURE (PSI): 0 
lEST TYPE: UNCONFlNFJ) COMPRESSION TEST 

(ASlM 0 3148) 
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AXIAL STRESS vs AXIAL STRAIN 
BORING: BI1 

0.00 
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DEPTH: 185.7 ft 

ROCK TYPE: EAGLE FORD SHAlE 
INCUNATION (DEG): VERTICAl 
t.4OlSTURE CONTENT e.): 16.2 
DRY UNIT WEIGHT (Pcn: 118.6 
DEC. OF SATURATION (.): 104.0 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE: UNCONFINEb COMPRESSION TEST 

(ASTM 0 3148) 

0.50 1.00 
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BORING NO: BI1 
DEPTH (FT): 207.6 
EAGLE FORD SHALE INCUNATION = VERTICAL 

MOISTURE CO ~6 15.9 
DRY UNIT WEIGHT dP : 118.5 

400 DEG. OF SATURATI N (~~101.7 
ASSUMED SPECIFIC GR,i\; : 2.7 
CONFINING PRESSURE (PSI): 0 
TEST l't'PE:UNCONFINED COMPRESSION 

(ASTN D 2938) -
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BORING NO.: BI1 
DEPTH (FT): 183.5 
EAGLE FORD SHALE 

INCLINATION (DEG): VERllCAL 
5.....,.---------------------. DRY UNIT WE1GHI (PCf): 113.8 M.e. BEFORE TEST (SI): 17.4 
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GEOMECHANICAL TEST RESULTS 

BORING BI2A 
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ATTEABEAG FRACTION, ICAABONATEI SA ... PiE SAMPlE UNCONFINED TRIAXIAL COIoIPRESSION FAILURE TANGFNl VOUNO·S .... OOULUS POISSON'S BW-Z1l 2NOCVCLE MOCMFIEO COUuEms I 
LIMITS FINER THAN CONTENT OIMI:.NSION FAILURE COU~SSN£ICONFIN4NG !O£VIATOA STRAIN t-=--.-==~---I RATIO TEnSilE SlM<E TABER PRESSURE 

II I " • "'" SOEVE RAno "008 STAENGTH PRESSURE STAESS E'" UNLOAD< .,-," """"",lm' AS""""," 

! ,.,=" I ,.,~" I UO DEGAEES' I~' I "i;,~3 ""."" I (::)~_~:_:--,~ 1 __ ..,--,c,1-__ -f--~r_-.. -D€X-+_--+--__+.==-----_i, 

8QAONG 

~~~~II~~::~~ 553 11-51237 Ft-- ' 24
1 

50 1739)111 1671 \ 5D NOTE 1 

AUSTIN CHALK ~:.~ 11 9 -L,--f----+-------;-----t---+ ___ -+--_r--__ +1--+---:1~'':'3+--- 0.26 (2) NOTES 2 and 3 

~A~U~S~T!~N~C~H~A~LK~-+~5~5~.'+_-~'~1~5+_~12~6~6~1----T__-i1 __ -+ ___ ~ __ ~_~2~4~B~-~'12~0~---_r-~'0~0_i:--'~1~73~~0~8~6+_-2'~4~4~-~-~1~00~_-~--~r_--+_---~--__+.=~----__I 
AUSTIN CHALK 55 9 ----t---+_---~ ___ f--__ +---_--1 ___ ),~'''-iI.!.__ 0 16 (2) I NOTE 2 
AUSTIN CHALK :::: 130 1231 i +---_~--._---'-'77-'6'_,'---r_--1__---'---+_--+--+----1f__--_+---1__--+--+--___+-----j----'-------f 
~:';:~~~~~:~~~~;~~:L~L~~-+----:7:;;0"'.3+--~:~:~!+I---::'~'~'-'!'-!I---!--+----t----+------;--"-;;,-r----;O-+------;;-,"'18:co T- 0.46 

AUSTIN CHALK 745 107 I 1309 i ---+----+--'-"-t--"----+--=-:.":'+--_f---t--..::.:'4--+--..L-~~--+--+--__+--_f---hF"O"SS;:;,;-;lICFo~R"'OCCU;CS-----j 
~:~~~~~~:~~~~~~~:~~:~-~~;~:~.:~-~8~9+-~1~33~9~--~--T--t--__ r--__ ~-~~~:~~B--~112~5_r--~12~82~1~--+----r-~0~7~7r-~'O~0+-__ L-_~---f--~'~'~8~--~--~---f:F~O~S~S~)L~IF=O~RO~U~S~-~ 
AUSTIN CHALK 75.8 15.0 1186 I 
AUSTIN CHALK 80.9 115 
AUSTIN CHALK 8LO 13.8 05 '30 
AUSTIN CHALK 81.1 128 1242 23 8-1120 2697 I 064 493 

AU STtN CHALK 81.5 97.7 
AUSTIN CHALK 82A '" AUSTIN CHALK 82.6 14.9 IIB.8 2 5 8-1130 2944 031 1298 
AUST!N CHALK 83.0 0.517 
AUSTIN CHALK 844 13.8 122.2 24 2167 052 690 
AUSTIN CHALK 84.8 125 124.7 
AUSTIN CHALK 87.2 2.69 
AUSTIN CHALK 87.4 14.9 1196 
AUSTIN CHALK 87.5 132 05 '" AUSTIN CHALK 87.7 saA 
AUSTIN CHALK 97.8 163 111.9 

~;~~~~~~:~~~~~~~:g~:t===j==j:~:~"~j===j:i;i;±=i:t;!b:~d======t===t===t======~===~~j====~=~=~~==t====~=j====---+I--~_~::--!--:;-:;-+--+_-~---+---+---+---+-_~~ __ -----____ 
AUSTIN CHALK 98.6 150 1169 862 2.4 1817 026 690 
AUSTIN CHALK 163.3 12.5 1222 832 24 2290 0.80 381 
AUSTIN CHALK 232.2 134 1179 
AUSTIN CHALK 232.7 11.8 124.3 
AUSTIN CHALK 233.1 11 0 1267 
AUSTIN CHALK 2335 
EAGLE FORD SHALE 236.5 168 1180 1 104 73 '84 
EAGLE FORD SHALE 238.5 155 12491 
EAGLE FORD SHALE 238 7 174 1195 ! 

933 

EAGLE FORD SHALE 239.3 12.0 1203 
EAGLE FORO SHALE 2396 165 11701 
EAGLE FORD SHALE 2396 

~,~~:~~"'~~;.F~F~~::;~~~;:.~:::~,,~;.~+--,,~~~~~~+_-,1::.6-,,6-,--,I,-,1 6,-,3'J1~ ----:--. t --_: __ _ 
i EAGLE FORD SHALE 2.105 166 i 275 

EAGLE FORO SHALE 241 5 
EAGLE FORO SHALE 254.8 152 1190 
EAGLE FORO SHALE 2552 16.0 1182 

15.9 1200 
ASTM-D~54 

• EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS 

Symbol 

A 

(B) 

B-' 

B-2 

B-3 

Faiture Type 

No discernible failure plane 

Well defined shear plane @ ·X· angle (deg) (0 

vertical or to long axis of core 
Shear plane 

Bedding plane shear 

Shear plane along pre-existing fracture. 
shear zone, elc 

Symbol 

B·4 

c 

o 

2305 073 

05 

62 24 083 

20 100 441 069 

Failure Type 

Combinallon 

Barreling/Bulging 

Longitudinal (axial) splitting 

Conical 

No InformatIOn 

"396 

0.B5 
074 

120 
1.14 

1.18 

1.22 

282 

0,16(1) 

100 

NOTES 1) All moduli calculated Irom axial straills usmg 
a dl~1 nliCIOmeler e)(cepl wf1ere noted Axial gage 

I~ngth IS the sam pte length 

2) Modulus and POlsson's ratio calculated Irom al<lal 

<lnd lat",ral stra,ns measured usmg LVOTs AxJal gage 

Il3ngth IS 2 8 inches 

3) For POisson's r alIa valUH5 the value WIthin parenlhe sos 

IndJcatos the number 01 L VOTs recordillg lator al strains 

Otherw'SB all3 L VOTs ,,}cord~d slra'ns 

4) Trlal<lalcJrqJrDss,ol1 tosl 15 cyclic with olle 

unload/leload cycle 

TRANSITION ZONE 

TRANSITION ZONE 

23.9 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1 .667 x 1 OE5 PSI 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

2.439 x 1 OE5 PSI 

FAILURE MODE: 
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AT 20 DEG. 
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TANGENT MODULUS AT 5Qsg 
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AT 25 DEG • 
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DEPTH (FT): 81.1 
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MOISTURE CONTENT {.}: 12.8 
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TANGENT MODULUS AT 5~ 
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6.897 x 1 OE5 PSI 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

3.810 x10E5 PSI 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

3.960 x10E5 PSI 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

! 1~ DEPTH !FTj: 238.9 2 DEPTH FT: 239.6 

TEST lYPE: UNCONFINED COMPRESSION (ASTM 02938) 
TRIAXIAL COMPRESSION (ASiM 02664) 

3 DEPTH FT: 240.1 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

0.845 X 1 OE5 PSI 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BI2A DEPTH: 238.9 ft 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BI2A DEPTH: 238.9 ft 
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MOISTURE CO"'NTENT (SI): 16.5 

500 -r--------------------. DRY UNIT WEIGHT (P~F'): 117.4 
DEG. OF SAlURATlON (_): 102.4 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 100 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.200 X 1 OE5 PSI 
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AXIAL SPLITTING 
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700~--------------------------~ 

ROCK lYPE: EAGLE FORD SIWI 
INCLINATION (DEG): VERTICAL 
MOISTURE CONTENT (I}: 16.5 
DRY UNIT WEIGHT (Pcn: 117.4 

600 - DEG. OF SATURATION (I): 100.0 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST 1YPE: TRIAXIAL COMPRESSION TEST 

(ASTM 0 2664) 
0500-
(J) 
Q. 

(J) 

~ 400-
cr 
~ 
(J) 

~ 300 

~ 
~ 
0200-

100 -

: .. ~ . ,. -. 
• • " •••••• , •• I, 

. . 

. , 
'. 

o I I"""" I 
-0.8 -0.6 -0.4 -0.2 

'. 

LATERAL STRAIN (%) 
••••• JACKET-LVOT (2) 

.. 
'. 

" -0.0 0.2 

i 
I 

I'-... 
I 

I'-

DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BI2A 

0.0 

••••• JACKET -l VOT (3) 

DEPTH: 239.6 ft 

ROCK TYPE: EAGLE FORD SHALE 
INCLINATION (DEG): VERTICAl 
MOISTURE CONTENT (Il: 16.5 
DRY UNIT WEIGHT (Pef): 117.4 
DEG. OF SAlURAllON (I): 100.0 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAl. COMPRESSION TEST 

(ASTM 0 2664) 

0.5 1.0 
AXIAL STRAIN (%) 

1.5 

<HH) PLATEN-DIAl. GAUGE 

o 
CII 
I 

r0-
o< 
I 

ro-

~ 
r:I 



c... 

~ 0 m (J) 0 z z --I 
--I 9 c!.. ::u 

rr1 rTI 
0'1 

1:)0 (J) X 1"'1:J: » (JI oz (J) 
VI 

~~ 
(J) 

0 I . 
...& 

~ (J) 0'1 uJz 
J,p:> (J) ::u 0 z » ~o; "T'I ·z (J) (i') m~ c --I :;0 0 -U ITI ~ r rTI 

ITI 0 .(/) --I Z 
r> 

BORING NO.: BI2A 
DEPTH (FT): 240.1 
EAGLE FORD SHALE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (ss): 16.6 

500 -r------------=~-----__, DRY UNIT WEIGHT (pet): 116.3 
DEG. OF SATURATION (lIS): 99.9 
ASSUMED SPECIFlC GRA'JITY: 2.7 
CONFINING PRESSURE (PSI): 300 
TEST TYPE: TRIAXIAL COMP~ESSION 

400 

(JJ 300 
~ 
a::: 
tn 
a::: 
~ 200 
« 
(j 
o 

100 

o 
ci 

~ 
ci 

AXIAL STRAI N (~) 

co 
ci 

(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.268x 1 OE5 PSI 
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SHEAR PLANE 
AT 40 DEG. 
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BORING BI3 



TABLE E-4. GEOMECHANICAL TEST RESULTS - BORING BI 3 

GENERAL 
LITHOLOGY 

BOAING 
OEPTH 

MOISTURE 
CONTENT 

pe.eent 

FRACTION 

pel pe{cent 

CARBONATE SAMPLE 
CONTENT DIMENSION 

RATn 
UO 

pe'cent 

SAMPLE UNCONFINeD TRIAXIALCOI.APRESSION FAILURE I TANGENTYOUNGSMOO;1LUS POISSONS BRAZIL l2NoCYCLE MODIFIED S'M:Ll! COMMENTS I 
FAILURE COI.4PRESSIVEfCONFININGl DEVIATOR STRAIN

bv 
RATIO TENSILE SLME lABER PRE5SUREi 

MOD£! STRENGTH I PREssuRE STRESS ESO UNLOAOI I STRfNGTH OVMBILITY ABRASION INOEX I I 
DEGREES· 0'"3 trl~CI] I RELOAD a; I INOEX INOEX 

01", pSI ps, pe.cent I (p"'jxl0ES (P~'jX!OE51 01: pSI P"'Cent 

I-:A"cU""SO-;TI"CN--;OC~H--;-AL:-;K;--+-;;-94;COo;-t-----;'~S.-:;-4t---7-----+---+---t---t------j---t_--+------t------ 1---+--·- I I I • --tl---t------;--- I 
AUSTIN CHALK 94.2 15.51161 2.4 1121 0.49i 2.80 INOTEI I 
~A~U~ST~I~N~C~H7AL~K~-+-9~4~.8~-~1~8~5t_~1~10~5~--___j--~-t_---t----r-~2~2t.-~-+-_--+_-~1:0~Ofl-~13~I~St,-0~95~1~~'S~0~1-~3~0~S~~100 !SHALY ) 
AUSTIN CHALK 94.8 I 1 82 I 2 77 +----,0c:I""S-+I----t---+----t----r.N"O"T'i:EOc-S-;c;2"""'d--3 ---1 
AUSTIN CHALK 95.2 176 1 \ 1.8 2 3 8-1125 200 1407 D 99 ; 1 91 369 I 2DO SHAL Y I 
AUSTIN CHALK 952 j I 1 45 250 , 017 NOTES 2 and 3 
AUSTIN CHALK 1226 210 I I 
AUSTIN CHALK 122.7 20.7 lOS 7 2.3 8-1/30 lolQ8 065 i 270 0 1 

AUSTIN CHALK 1230 198 0.5 lSI 
AUSTIN CHALK 127.4 157 \ 127 
AUSTIN CHALK 1275 15.8 I 0.5 21S 
AUSTIN CHALK 127.6 0502 
AUSTIN CHALK 1320 144 

0' ~A~U~ST~I~N~C~H~AL~K~--~~1134~23~·.',~--~17S.~7+-~1~'6~.8~1----~--------+_----_+------~---2~2+_~--~----~15~7S~------~----4_~0~94! 229 

~A~U~S~TI;N~C~H~AL~K~--4-_+,4~3~.2~---+,'~57i07t-~1~14~.3~1----_i----~--t_-----t------l_----_t----_i------~~----~----_i-----+-----+----_+----+_----_+------t_----_+----_+------t----------------
AUSTIN CHALK 

~A~U~ST~I~N~C~H~AL~K~--~_7',44~33~·.37~--~1~8.~5+-~1~15~.4~1 ____ ~----~--+_----_+------l_---2~.~ltl~B~1I24,~-~----'~7~'7~------r_----4_~0~S~3+_~3~8~9+_----+_--~------+_~--_+------+--0~2~7~2+------+----------------
AUSTIN CHALK 
AUSTIN CHALK 1476 184 SHALY 
AUSTIN CHALK 147.8 14.3 120.0 24 1526 083 255 
AUSTIN CHALK 219.6 14.2 118.7 
AUSTIN CHALK 219.7 138 04 244 

AUST1N CHALK 219,8 0282 
AUSTIN CHALK 256.0 95 

AUSTIN CHALK _+_~,2"'S5.::.0670'+--''-'100CC.45+...:.:12:::3.:.:5+----+---+--t---t------t-~2~4-t_-=-__t--~3:::4:..91+---~--+--0 6.:.1 ____ S_S9-t-__ -j---__ ~t_- --+_--+---~--+_--_+-------__1 
AUSTIN CHALK T 
AUSTIN CHALK 260.1 9.B 1284 2.4 I 1999 0.89 257 
EAGLE FORD SHALE 261.4 15.6 118.4 
EAGLE FORD SHALE 2757 14.9 
EAGLE FORD SHALE 2762 141 1223 22 8-1145 100 640 058 140 100 

153 024(2) NOTES 3 and 4 ~~~;~~.::.~~~~~~:~~~~~:~;:::~:~--7:~;:~!~--~175--;-,t-~1~'0~9~------t--+.---j---------r_-----+------~----+_------+_ 
~E~A~G.::.LE~FO~R~D~S~H~A:::LE~--7,~7S~7~--~1~2--;-,+-~1~27~.2~--~2~7~3+~S9~1f---~4~B+I--~9~8.--;-4+---~9~4+--~'~.~1~B~-~\I~45~------~----~30~0~1r---~S7~34,--~0~6~1~'--~1~4-1~1-----j-----3~070t------t------r------j-------_t------r_---------------

~E~A~G.::.LE~FO~R~D~S~H~A:::LE~--72~7S~.7-j-----~--;--:o+_~~r_----+---~I----r1------r_-----+------~----+_------+----__t------+_----r_~1~37+----t----+_----__t------+_----_+----__t------+N~O~T.:.:E.:.:3--.--------~ 
EAGLE FORD SHALE 277 1 145 1222 

24 8-1150 522 EAGLE FORD SHALE 277 3 14.5 1214 054 122 
EAGLE FORD SHALE 277 3 070 -!- 019 I NOTE 3 

PROCEDURE __ ...L __ --''''AS'''T,,"--'-0''''''-''-'"6 ___ --''''ASc.''''M--'O''-'''o;L'''AS'''T-'-M--'-O'--''''',,''--, ..L.AS=C'-'-Ml-oE''-''c:c'-'"'ot.-_-_-_-_-_-_--"L-_-_-_-_-_-J+_-_-_-~!--:cAS"'T77M-;;-O~29CCoa-j------CAS"'T"'ML_O~26~"-,---~---+---'---'-.:..LA'"'S""-,-,_-=-O,'==" L:--·;_=__=__=__=_i'"CA-'S':' ... c.~-_"_Q),,''''''J:A'''S''''"".:-~0='''''';;7t_=_-:;IS~R~M_=__=_t_=_~IS'::R;-;',,-, _=_i_=_~I"'S",RS:M:::'_=_7.':'.~-=--=--::-

• EXPLANATION OF SAMPLE FAILURE MODE AS FO·LLOWS. 

Symbol 

(B) 

B-1 

B-2 

B-3 

Failure Type 

No discernible failure plane 

Well defined shear plane@ ·X· angle (deg) to 
vertical or to long axis of core 
Shear plane 

Bedding plane shear 

Shear plane along pre-existing fracture, 
shear lone, etc 

Symbol 

B-4 

c 

D 

Failure Type 

Combination 

Barrellng/Sulglng 

Longitudinal (axial) splitting 

Conical 

No information 

N8TES 1) All mo,juli cillcUld1,}d Irom aXial slralnsuSlng 

a dial nllcr·:me!"1 ",cc!~'1 wt1erfl nn!ed ~00af gagfl 
lenglh IS !Iloj '>i'llllj"ll., 18og01 

2) Triaxial compr8ssion !esl IS cyclic w;tl1 one 

unloddlreload cycle 

3) Mod'Jlus and pOI;;50n's rallO calclJlated Irom axial 

and I.]l;>ral slr<llns mea'oured USlng LVOTs AXial gag'3 

lO3'19111 IS 2 3 Illches 

4) For POlsson·s rallo valuO)s the value wlll1ln parentheses 

IrHjIC;H.,S It<e nUOlber of LVOTs recording laltHal Slrains 

Oth0rwlSf' -1113 LVOT;, recorded slralns 

______ ...J 
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DEPTH (FT): 94.2 
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DRY UNIT WEIGHT (Ptf): 116.1 

1500 - r--------------------, DEG. OF SATURAl1dN (si~: 92.8 
ASSUMED SPECIFIC GRA'JITY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONFlNED COMPRESSION 
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FOR INDIVIDUAL SAMPLE DATA 

INCUNA1l0N (DEG): VERTICAL 
TEST lYPE: TRIAXIAL COMPRESSION (ASTM 02664) 

(1) DEPTH (FT): 94.8 
(2) DEPTH (FT): 95.2 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BI3 DEPTH: 94.8 ft 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.905 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 25 DEG. 
CONICAL AT BOTTOM 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BI3 DEPTH: 95.2 ft 
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ASSU~ED SPEClnC GRA\1nY: 2.7 
CONnNING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINEO CO~PRESSION 

(AS'T'M 0 2938) 
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BORING NO: BI3 
DEPTH (FT): 143.3 
AUSTIN CHALK INCUNATION (DEG): V£RllCAl 

MOISTURE co"NTOO (.): 18.5 
DRY UNIT WEIGHT (Ptf): 115.4-

3000 - r--------------------, DEG. OF SATURATldN (_): 108.6 
ASSUMED SPECIFIC GRA\1n'Y: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINED COMPRESSION 

(AS'ThI D 2938) 
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BORING NO: BI3 
DEPTH (FT): 147.8 
AUSTIN CHALK INCUNA1l0N (DEC): -vgrnCAL 

MOISTURE CONrEm' (.}: 14.3 
DRY UNIT WEIGHT (Ptf): 120.0 

3000 ---------------------, DEG. OF' SATURAlldN (liE): 95.S 
ASSU~ED SPECIFlC CRA\}Oy: 2.7 
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CONFlNING PRESSURE (PSI): 0 
TEST lYPE:UNCONFINED CO).lPRESSION 

(AS1l.I D 2938) 

TANGENT MODULUS AT 5~ 
ULllMATE STRESS: 

2.55 x 1 OE5 PSI 
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BORING NO: BI3 
DEPTH (FT): 256.1 
AUSTIN CHALK INCUNAnON (DEG): VERnCAl. 

MOISTURE CONTENT (II}: 10.4-
DRY UNIT WEIGHT (Ptf): 123.5 

4000 - .....--------------------, DEG. OF SATURAndN (si): 76.9 
ASSUMED SPECIFIC GRA'lrTY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONFINED COl.fPRESSION 

(ASTM 0 2938) 
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BORING NO: BI3 
DEPTH (FT): 260.1 
AUSTIN CHALK INCUNATION (DEG): VERllCAL. 

MOISTURE co"N'TEm' (.): 9.8 
DRY UNIT WEIGHT (Ptf): 128.4 

3000 - ,....-------------------, DEG. OF SATURATldN (ri): 84.5 
ASSUMED SPECIFlC GRAVITY: 2.7 
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CONFlNING PRESSURE (PSI): 0 
TEST lYPE:UNCONFlNED CO .... PRESSION 

(ASTN D 2938) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

2.57 x 10E5 PSI 

FAILURE MODE: 
CONICAL BREAK 



c.. 

~ 0 
III 

0 
~ Z Z 

5=> I 0 ~ .. c.. rrl 
0'1 

«:)0 I X ITI:I: ;0 0'1 OZ » u 2~ 0 
() 

en . 
-" cnO 
(J1 (iiZ ;0 en J,p:- () en z 0 ~O; r 

rr1 
'"T'J ~~ en 
C') -u ~ c () 
:;;0 ~ r rr1 
rrI rrI 0 

y> -f 
Z 
9 

BORING NO.: BI3 
DEPTH RANGE eFT): 276.2-277.7 
EAGLE FORD SHALE 
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SEE STRESS-STRAIN PLOTS 
FOR INDMDUAL SAMPLE DATA 

~ 1l DEPTH ~m: 276.2 2 DEPTH : 276.7 

INCUNAllON (DEG): VERTICAL 
TEST TYPE: UNCONFINED COMPRESSION (ASTM 029.38) 

TRIAXIAL COMPRESSION (ASiM 02664) 

3 DEPTH FT: 277 • .3 
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BORING NO.: 813 
DEPTH (FT): 276.2 
EAGLE FORD SHALE 

INCUNAllON (DEG): VERTICAL 
MOISTURE cemENT (lI): 14.1 

800-r--------------------..DRY UNIT WEIGHT (P~t): 122.3 
DEG. OF SATURATION (li): 100.7 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (psI): 100 
TEST TYPE: TRIAXIAL COMP~ESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.395 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 45 DEG. 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: Bl3 DEPTH: 276.2 ft 
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DEC. OF SATURATION (_): 100.0 
ASSUMED SPECIFIC CRAVITY: 2.7 
CONFINING PRESSURE CPS!): 100 
TEST WE: TRIAXW. COMP~ESSIDN TEST 
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BORING NO.: BI3 
DEPTH (FT): 276.7 
EAGLE FORD SHALE 

INCUNA110N (DEG): VERTICAL 
MOISTURE CONTENT (51): 12.1 

800~-------------------,DRY UNIT WEIGHT (pCr): 127.2 
DEG. OF SATURATION (sis): 100.8 
ASSUMED SPECIFIC GRAVl1Y: 2.7 
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CONFlNING PRESSURE (psI): .300 
TEST TYPE: TRIAXIAL COMPRESSION 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.412 x1 DE5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 45 DEG. 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BI3 DEPTH: 276.7 ft 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BI3 
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INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (,,): 12.1 
DRY UNIT WEIGHT (pet'): 127.2 
DEG. OF SATURATION (,,): 100.0 
ASSUMED SPECIFlC GRAVITY: 2.7 
CONFlNING PRESSURE (PsI): 300 
TEST TYPE: TRIAXIAL COMPRESSION TEST 

(ASTM D 2664) 
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BORING NO.: BI3 
DEPTH (FT): 277.3 
EAGLE FORD SHALE 

INCUNATION (OEG): VERTIrAL 
MOISTURE CONTENT (sc): 14.5 

600 -r-------------------.., DRY UNIT WEIGHT (PC~): 121.4 
DEG. OF SAlURATION (lIi): 101.0 
ASSUMED SPECIFIC GRAVITY: 2..7 
CONFlNING PRESSURE (PSI): a 
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TEST TYPE: UNCONFINED COMPRESSION 
(ASTM D 2.9.38) 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.216 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 50 DEG 



AXIAL STRESS vs LATERAL STRAIN 
BORING: BI3 DEPTH: 277.3 ft 
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MOISTURE CONTENT (_): 14.5 

'. 

DRY UNIT WElCIfT (PCO: 121.4 
DEC. OF SATURATION (li): 100.0 
ASSUMED SPECIFIC GRAVIlY: 2.7 
CONFINING PRESSURE (PSI): 0 
lEST 1YPE: UNCONFINEI> COMPRESSION TEST 

(ASTM 0 3148) 
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AXIAL STRESS vs AXIAL STRAIN 
BORING: BI3 
ROCK TYPE: EAGlE FORD SHM.E 
INCUNATION (OEG): VERTlrJt 
MOISTURE CONTENT (_): 14.5 
DRY UNIT WEIGHT (PCf): 121.4 
DEG. OF SATURATION (i): 100.0 
ASSUMED SPECIFIC GRAWY: 2.7 
CONFINING PRESSURE (psI): 0 
lEST TYPE: UNCONFlNEb COMPRESSION lEST 
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GEOMECHANICAL TEST RESULTS 

BORING BI4 
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BORING NO: BI4 
DEPTH (FT): 44.9 
AUSTIN CHALK INCUNATION (DEG): VERllCAL 

MOISTURE co"NTENT (.}: 12.7 
DRY UNIT WEIGHT (Ptf): 124.6 

3000 -r--------------------, DEG. OF SATURATldN (Ii): 97.4 
,lSSUt..4ED SPECIFlC GRA'1rTY: 2.7 
CONFlNING PRESSURE (PSI): 0 
TEST lYPE:UNCONFlNED CO .... PRESSION 

(ASTM D 2938) 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

2.30 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 45 DEG 
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BORING NO.: BI4 
DEPTH RANGE eFT): 87.6-88.8 
AUSTIN CHALK LIMESTONE 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 
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3 DEPTH FT: 88.4 

~ 
CD o 

~ 
~ 

CD ,.... 

~ ... 
III 
2 

~ 
~ 

0 0 0 0 0 
0 2 0 0 0 
0 0 ill 0 - - N N I"') 

NORMAL STRESS (PSI) 

INCUNATION (OEG.): VERTICAL 
TEST lYPE: UNCONFINED COMPRESSION (ASTM 02938) 

TRIAXIAL COMPRESSION (ASiM 02664) 



BORING NO.: BI4 
DEPTH (FT): 87.6 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT (SI): 14.0 

2400 -,.....-----------------....., DRY UNIT WEIGHT (Pt:r): 119.2 
OEG. OF SATURATION (l!): 91.5 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

4.494 x 1 OE5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 
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BORING NO.: BI4 
DEPTH (FT): 88.0 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISlURE CONTENT (lI): 13.5 

3000 --r------------------....., DRY UNIT WEIGHT (PC:F'): 119.9 
DEG. OF SATURATION (lI): 89.8 
ASSUMED SPECIFIC GRAVl1Y: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST lYPE: TRIAXIAL COMPRESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT 5056 
ULTIMATE STRESS: 

3.175 x10E5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 



DEVIATOR STRESS vs LATERAL STRAIN DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BI4 DEPTH: 88.0 fl BORING: BI4 DEPTH: 88.0 fl 
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TEST TYPE: TRIAXIAL roMP~ESSION TEST 
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TEST TYPE: TRIAXIAL COMP~ESSION TEST 
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BORING NO.: BI4 
DEPTH (FT): 88.4 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT (ss): 13.5 

3000 """T"""-----------------....., DRY UNIT WEIGHT (PtF'): 117.8 
DEG. OF SATURATION (li): 84.9 
ASSUMED SPECIFIC GRAVllY: 2.7 
CONFINING PRESSURE (PSI): 200 
TEST TYPE: TRIAXIAL COMP~ESSION 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5~ 
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TRIAXIAL COMPRESSION (ASiM 02664) 

3 DEPTH FT: 172.8 
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GEOMECHANICAL TEST RESULTS 

BORING BI5 



TABLE E-6_ GEOMECHANICAL TEST RESULTS- BORING 815 

perce'll (psi)1I10E5 (p6i)ll0E5 

kA~U~S~TI~N~C~H~A~L~K~~t-~3~5~4+-~-'~4~.I~~~+-~---+---1~--~--~-r~~~t-----i-~---t-------+------t-~~-t-----r-----r----~-.--~------~-----t------+-----4------t---------------1 
~A~U~S~TI~N~C~H~A~L~K----t-~35~6+---~1~3~.~~12"'~4+------+---1----~-----r------t---'2'3i--,o--t----~27~3~7+------t------t--O""48.r--6".7075.r----~--~+------i------t-----t-----+------r.N~O~T~E~I------------
AUSTIN CHALK 523 160 
AUSTIN CHALK 52.4 164 1162 
AUSTIN CHALK 703 15.0 
AUSTIN CHALK 704 12.6 1238 

AUSTIN CHALK 93.6 156 

AUSTIN CHALK 937 142 1216 

AUSTIN CHALK 1145 15.0 

AUSTIN CHALK 1146 150 1147 

AUSTIN CHALK 135.5 135 

BENTONITE 141.0 17.1 

AUSTIN CHALK 161 5 107 

AUSTIN CHALK 161.6 123 1221 

AUSTIN CHALK 162.4 
AUSTIN CHALK 1847 13.0 1234 

AUSTIN CHALK 185.3 129 121.6 

AUSTIN CHALK 185.6 119 1233 2.69 

AUSTIN CHALK 185.6 
AUSTIN CHALK 186,0 10.5 130.6 

AUSTIN CHALK 186.0 
BENTONITE 186.7 33.6 139 100 9.7 
AUSTIN CHALK 202.4 9.5 131.9 

BENTONITE 202 9 99 64 

AUSTIN CHALK 229.8 15.7 

AUSTIN CHALK 230.0 15.5 118.2 

AUSTIN CHALK 250.8 124 
AUSTIN CHALK 250.9 12.7 123.8 

EAGLE FORD SHALE 2624 2.74 

EAGLE FORO SHALE 2626 152 119 .2 99.2 

EAGLE FORD SHALE 2627 14.7 

EAGLE FORO SHALE 263.5 14.7 

EAGLE FORD SHALE 2637 150 1190 

EAGLE FORO SHALE 271.9 15.3 "' " 100.0 

EAGLE FORO SHALE 272.4 14.9 118.9 

EAG LE FORO SHALE 272.6 2.74 

EAGLE FORO SHALE 272.8 16.2 117.2 
EAGLE FORD SHALE 273 a 15.9 118.9 

PROCEDURE ASHA-02216 ASTM_0854 ASTM D4318 ASTM 01'40 

• EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. 

Symbol 

(8) 

8-1 

8-2 

8-3 

Failure Type 

No discernible failure pfane 

Well defined shear plane @ axa angle (OOg) 10 

vertical or 10 long axis of core 
Shear plane 

Bedding plane shear 

Shear plane along pre-existing fracture, 
shear lone, etc. 

Symbol 

8-4 

c 

D 

23 8-1/30 2591 

23 2259 

22 B 1/45 411 

24 2094 

0.5 
2.3 8-1/45 2658 

23 D 1712 

2.3 D 100 2452 

2.3 8-1/30 200 2031 

2.3 8-1/30 2851 

2.2 2889 

7.4 20 8-1145 385 

9.4 

ASTM_029311 ASfM 02664 

Failure Type 

Combina~on 

Barreling/Bulging 

Longitudinal (axial) splitting 

Conical 

No information 

047 

I 18 

103 

057 

095 

059 

0.86 

1.01 

064 

0.67 

069 

7.88 

2.44 

0.46 

4.46 

3.20 

2.94 

2.96 100 
3.47 0.10 
1.94 200 

2.57 0.13(2) 

533 

6.67 

2<l, 

065 

ASfM-0314S ASfM 03148 ASH.4-03967 ISRM 

NOTES 1) All moduli calculated hom aXIal strains using 
a dIal micrometer e)(cept where noted Axial gage 
length IS the sample length 

2) Modulus and POfsson·s (allO calculated from aXial 
and lateral strams measured usmg LVOTs Axial gage 
length is 2.8 inches 

3) For Poisson·s ratio .... alues Ine .... alue within parentheses 
mdlcates the number 01 LVOTs r8cording lateral strams 
Otherwise al13 LVOTs recorded stra,ns 

0606 

NOTE2 

NOTES 2 and 3 

57.7 
434 
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BORING NO: BI5 
DEPTH (FT): 35.6 
AUSTIN CHALK INCUNATION (DEG): VERl1CAL 

MOISTURE CONTENT (s}: 13.8 
DRY UNIT WEIGHT (Ptf): 121.4-

3000 -..---------------------, OEG. OF SATURATldN (si): 95.8 
ASSU~ED SPECIFIC GRAVITY: 2.7 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

6.75 x 10E5 PSI 

FAILURE MODE: 
CONICAL BREAK 
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BORING NO: BI5 
DEPTH (FT): 52.4 
AUSTIN CHALK INCUNATION (DEC): VERllCAL 

MOISTURE CONTENT (.}: 16.4 
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DEPTH (FT): 114.6 
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BORING NO.: BI5 
DEPTH (FT): 184.7 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (lI): 13.0 

1800 --r---------------------, DRY UNIT WEIGHT (Ptt): 123.4 
DEG. OF SATURATION (51): 95.B 
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TANGENT MODULUS AT 5~ 
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2.941 xl DES PSI 

FAILURE MODE: 
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BORING NO.: BI5 
DEPTH (FT): 185.6 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (SI): 11.9 

2500-r------------------ DRY UNIT WEIGHT (per): 123.3 
DEG. OF SATURATION (51): 87.7 
ASSUMED SPECIFIC GRAVt1Y: 2.7 
CONFlNING PRESSURE (PS!): 100 
TEST TYPE: lRlAXIAL cOMPRESSION 

2000 

~ 1500 
w 
a::: 
tn 
a::: 
~ 1000 

~ 
o 

500 

o 
ci 

co 
ci 

AXIAL STRAIN ~) 

q ... 

I 
~ 

i 
~ 
I 
i 
i 

(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

2.963 x10E5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 



DEVIATOR STRESS vs LATERAL STRAIN 
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BORING NO.: BI5 
DEPTH (FT): 186.0 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT (IS): 10.5 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.942 x1 DE5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEG 
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BORING NO: BI5 
DEPTH (FT): 230.0 
AUSTIN CHALK INCUNATION (DEC): VERllCAL 

MOISTURE CONTENT (.}: 15.5 
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TEST TYPE:UNCONFINED CO .... PRESSION 
(AS1l.f D 2938) 

TANGENT MODULUS AT 50. 
ULTIMATE STRESS: 

5.33 x 10E5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEC 
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BORING NO: BI5 
DEPTH (FT): 250.9 
AUSTIN CHALK INCUNATION (DEC): 'v9mCAL 

MOISTURE colfrDIT (.): 12.7 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

6.67 x 1 OE5 PSI 
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BORING NO: BI5 
DEPTH (FT): 263.7 
EAGLE FORD SHALE INCUNATION (DEG): VERTICAL 

MOISTURE COmENT (.}: 15.0 
DRY UNIT WEIGHT (Ptf): 119.0 
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TEST TYPE:UNCONFINED CO).fPRESSION 
(ASTM D 2938) 

TANGENT MODULUS AT Sa. 
ULllMATE STRESS: 

6.46 x 1 OE4 PSI 

FAILURE MODE: 
SHEAR PLANE AT 45 DEG 
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GEOMECHANICAL TEST RESULTS 

BORING BI6 



GENERAL 
UTHOlOGv 

"""'NG 
DfPTH CONTENT DENsrrv GRAVITY 

UOISTUAE DAY I SPECifIC 

TABLE E-7. GEOMECHANICAL TEST RESULTS - BORING 816 

~~ FINEATHAN CONTENT DHAENSIONi FAILUHE COIo4PAESSNE CONFINING I O£VtATOA STf\A.lN f-=-.~==--...j TENSilE Si...AKE TABER 

COI.U.AENfS SWELL 
PRESSURE 

INDEX 
UD DEGREES· 0'"3 I v,-Oj RELOAD 113 ,INDEX INDEX 

AITERBEOO- fRACTION CAA80NATE SAa.A?tE I SAM~E.I UNCONFINED TAlA)(IAL COUPAESSION fAILURE TANGENT YOUNG'S UOOULUS POISSON'S BRAZIL 12NO CYCLE MODifiED 

II PI of2QO SIEVE RATIO 1 MODEl STRENGTH PRESSURE! STAf:SS E50 UNlOAO/ STR£NGTH I DuRABrUTY ABRASION 

p!lfeenl pefcenl PSI (ps,))(10E5 (psi)al0ES pSI i 
~--~--~----JL----~----,L_--~I--__ -4 __ --~----4----+----~ __ ~ __ ~ ____ ~ __ --~ __ ~ ____ ~ ____ ~ _____ . _____ ,"""0' ", I 

14 5 I 24 7 1 AUSTIN CHALK 
AUSTIN CHALK 24.8 
AUSTIN CHALK 492 
AUSTIN CHALK 493 
AUSTIN CHALK 770 

AUSTIN CHALK 7B 0 I 
AUSTIN CHALK 7a 2 
AUSTIN CHALK 1010 
AUSTIN CHALK 101.4 
AUSTIN CHALK 101.8 
AUSTIN CHALK 1255 , 
AUSTIN CHALK 1256 
BENTONITE 1366 
BENTONITE 1368 
BENTONITE 1369 

AUSTIN CHALK 1566 
AUSTIN CHALK 207.6 
AUSTIN CHALK 209.6 
AUSTIN CHALK 209.8 
EAGLE FORO SHALE 213.1 
EAGLE FORD SHALE 214.4 

I EAGLE FORD SHALE 214.7 
I EAGLE FORO SHALE 214.7 
EAGLE FORD SHALE 2154 
EAGLE FORD SHALE 215.4 
EAGLE FORD SHALE 221.1 
EAGLE FORD SHALE 221.4 
EAGLE FORD SHALE 221.6 I 
EAGLE FORO SHALE 221.8 
EAGLE FORD SHALE 222.0 I 

EAGLE FORD SHALE 222.3 
EAGLE FORD SHALE 222.5 
EAGLE FORD SHALE 
EAGLE FORD SHALE 
EAGLE FORD SHALE 
EAGLE FORD SHALE 

222.6 
2256 
2258 
226.5 

14.0 

170 

160 

161 

157 

132 

140 

15.2 
17.2 

17.5 

37.3 I 
358 

39.0 
159, 

14.0 I 

139 

14.8 

17.2 
16.8 

16.3 

16.3 
16.2 
159 

16.1 I 
1 

167 

16.5 
16.9 
16.9 

1192 

1027 

1150 

1198 

117 5 

116.8 

113.1 

82.9 1 119 58 977 

884 ---~--r--

786 

1196 
269 

266 

1184 
270 66 31 98.9 

111 3 
1120 272 6<1 26 99.0 

1136 

1165 
114.3 
117.3 

272 

76 45 976 

1197 
1158 

PROCEOUAE IASTM 02216 ASTM_DI3S4 ASTM [)43113 ASTM-D1140 

• EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. 

Symbol Failure Type Symbol 

A No discernible failure plane 8-4 

(8) Well defined shear plane@·X· angle (deg) 10 C 
vertical or to long axis of core 

B-1 Shear plane D 

B-2 BeddIng plane shear 

B-3 Shear plane along pre-existing fracture, 
shear lone, etc 

2.2 1562 118 1.46 NOTE 1 

231 0. 1963 0.90 3.04 

0358 

---+----~--~----+----+--_+--_+--_+--~----~~~--~----~--4_----------
197 

23 ! D&E 100 2014 

231 D&E 200 1440 

261 1594 

I 
I 
1 
! 

241 2358 

24 1410 

250 2.3 100 390 

25 8-1/50 200 421 

68 

24 28S 

65 
ASTM-029~t' ASTM-02664 

Failure Type 

Combination 

Barreling/Bulging 

longitudinal (axial) splitting 

Conical 

No information 

088 

087 

0.27 

049 

0.73 

0.70 

0.67 

0.42 

278 100 

207 200 

882 

566 

224 

1.03 100 

0.92 0.10 
0.81 200 

097 053 

0.99 

472 

ASTM_OJI4/j ASTM-DJI4/j ASTM-OJ967 ISRIo4 

NOTES 1) AI! moduli calculated from axial slrains using 
a dial mlcromeler except where noted AXial gage 
length IS lne sample len91h 

2) Modulus and POIsson·s ratio calculated from aXIal 
and lateral strains measured uSing LVDTs. tU(lal gage 
length is 28 inches 

4.8 

4.8 

NOTE 2 

NOTE2 
28.9 
14.4 

CONCRETIONS (?) -~ 

ISRM ISAM 
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BORING NO: BI6 
DEPTH (FT): 24,8 
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MOISTURE colm:t'n' (51}: 14,0 
DRY UNIT WEIGHT (ptf): 119.2 
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ASSUMED SPEClnC GRA\1nY: 2.7 
CONnNING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINED COMPRESSION 

(ASTM D 2938) 
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BORING NO: BI6 
DEPTH (FT): 49.3 
AUSTIN CHALK INCUNATION (DEG): VERllCAL 

MOISTURE co"NTENT (.}: 16.0 
DRY UNIT WEIGHT (Ptf): 102.7 

3000 _r_-------------------, DEC. OF SATURATldN (ri): 67.4 
ASSUMED SPECIFlC GRA'JtTY: 2.7 
CONFlNING PRESSURE (PSI): 0 
TEST TYPE:UNCONFlNED COlAPRESSION 
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BORING NO.: BI6 
DEPTH RANGE (FT): 101.0-101.8 
AUSTIN CHALK LIMESTONE 

1200~--------------------------------------------~ 

~ 1000 

(f) 800 
(f) 
w 
a:::: 
t- 600 
(f) 

a:::: 400 

L5 
:r: 
(f) 200 

o o o 
.q-

8 en 
o o o ..-

(2) 

o 
~ 8 

CD 
..-

NORMAL STRESS (PSI) 

0 0 0 
0 0 ~ 0 N 

8 
IX) 
..- N N N 

i 
I 

? 
CD 
0 

~ 
~ 
0 ... 
0 ... 
CD 
i55 
::IE 

!3 
~ 

SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

INCUNAllON (OEG): VERTICAL 
TEST lYPE: TRIAXIAL COMPRESSION (ASTM 02664) 

(1) DEPTH (FT): 101.0 
(2) DEPTH (FT): 101.4 
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BORING NO.: BI6 
DEPTH (FT): 101.0 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERTICAL 
MOISTURE CO"NTEJIfT (51): 13.2 

2500-r---------------------.ORY UNIT WEIGHT (PCf): 119.8 
DEG. OF SATURATION (51): 87.5 
ASSUMED SPECIFlC GRAVITY: 2.7 
CONFINING PRESSURE (psI): 100 
TEST TYPE: TRIAXIAL COMP~ESSION 
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BORING NO.: BI6 
DEPTH (FT): 101.4 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERnCAL 
MOISTURE CONTENT (51): 14.0 

1500-,--------------------,ORY UNIT WEIGHT (Ptf"): 117.5 
DEG. OF SAlURATION (_): 88.8 
ASSUMED SPEClflC GRA'JIlY: 2.7 
CONFINING PRESSURE (PSI): 200 
TEST TYPE: TRIAXIAL COMP~ESSION 
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TANGENT MODULUS AT 5058 
ULTIMATE STRESS: 

2.069 x 1 DES PSI 

FAILURE MODE: 
AXIAL SPLITTING W / 
CONICAL AT TOP 
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BORING NO: BI6 
DEPTH (FT): 125.6 
AUSTIN CHALK INCUNATION (DEC): VER11CAL 

MOISTURE colm:NT (.): 17.5 
DRY UNIT WEIGHT (Ptf): 113.1 

3000 --.--------------------, DEG. OF SATURATIdN (II): 96.5 
ASSUMED SPECIFIC GRA'JITY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONFlNED CO).tPRESSION 

(AS1l.t D 2938) 

2500 

........... 
(f) 
0... 2000 
'-" 
(f) 
(f) 

~ 1500 
l-
(f) 

.....J « 1000 
X « 

500 

0 
0.0 0.1 0.2 0.3 0.5 

AXIAL STRAI N (Sf» 

TANGENT MODULUS AT 50. 
ULTIMATE STRESS: 

8.82 x 1 OE5 PSI 

FAILURE MODE: 
CONICAL BREAK 



Co 
OJ 

z o . 
CD 
CD 
I .... 

CD 
N 

en 
0 
~ 
::z:: 
~ I; 

I~ 
0 

~ 
0 
:::0 

rn 

en 
~ 
:::0 -f 
rr1 rr1 
en X 
en » 
I (f) 

en (f) 
~ (f) 
:::0 () » 
Z (f) 

~ 
'1J rr1 r 
0 
~ 

BORING NO: BI6 
DEPTH (FT): 156.5 
AUSTIN CHALK INCUNATION (DEC): VERllCAL 

MOIS11JRE coWENr (.}: 14.0 
DRY UNIT WEIGHT (Pl:f): 119.6 

3000 -...--------------------, DEG. OF SATURAlldN (si}: 92.5 
ASSUMED SPECIFIC GRA\1nY: 2.7 
CONFINING PRESSURE (PSI}: 0 
TEST lYPE:UNCONFlNED CO).fPRESSION 

(AS1l.4 0 2938) 

2500 

,,-.... 

~ 2000 
"-/ 

(f) 
(f) 

~ 1500 
...... 
(f) 

-.J « 1000 
X « 

500 

0 
0.0 0.2 0.4 0.6 1.0 

AXIAL STRAIN (s-g ) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

5.66 )( 1 OES PSI 

FAILURE MODE: 
CONICAL BREAK 



c.. o 
OJ 

z p .. 
CD 
CD 
I 
~ 

CD 
~ 

." 
G> c: ::c 
rr1 

en 
0 
Sj 
J: 
=E 

I~ 
I> OJ 

0 

~ 
0 ::c 
lIJ 

(J) 
~ 
:;0 --f 
fTl fTl 
(J) X 
(J) » 
I (f) 

(J) (f) -f (f) :;0 () » 
z (f) 

~ -u fTl r 
0 
-f 

r--. 
en 

BORING NO: BI6 
DEPTH (FT): 209.8 
AUSTIN CHALK INCUNATION (DEG): VERTICAL 

MOISTURE CONTENT {.}: 14.8 
DRY UNIT WEIGHT (Ptf): 1 18.4 

1500 -r--------------------, DEC. OF SATURATldN (iii): 94.5 
ASSUMED SPECIFIC GRA\1nY: 2.7 

1250 

CONFINING PRESSURE (PSI): 0 
TEST 'NPE:UNCONFINED CO).tPRESSION 

(ASTt.t D 2938) 
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BORING NO.: BI6 
DEPTH RANGE eFT): 214.7-215.8 
EAGLE FORD SHALE 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

INCUNATION (OEG): VERTICAL 
TEST TYPE: T~IAXIAL COMPRESSION (ASTM 02664) 

(1) DEPTH (FT): 214.7 
(2) DEPTH (FT): 215.4 



c.. 

~ 0 
to en 0 z z -f 

-f 9 I :::0 .. c.. rrl rrl 
<.n a O en x 111:1: » <.n oz en u 

§~ en 0 I . ..... en en <.n cA z 
-f J,p:- :::0 

(f) 
z » () 
~o; ::!l Z en (j) ~~ c -f Al 0 -0 rTJ ~ r rrl 

rTJ 0 Y' -f Z 
~ 

BORING NO.: BI6 
DEPTH (FT): 214.7 
EAGLE FORD SHALE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (ss): 16.8 

400 --r--------------------, DRY UNIT WEIGHT (pet): 112.0 
DEG. OF SATURATION (_): 89.8 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFlNING PRESSURE (ps!): 100 
TEST lYPE: TRIAXIAL COMPRESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.026 x10E5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BI6 DEPTH: 214.7 ft 
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MOISTURE CONTENT (I): 16.8 
DRY UNIT WEICHT (P~t): 112.0 
DEC. OF SATURATION (I): 90.0 
ASSUMED SPECIAC CRAVITY: 2.7 
CONANINC PRESSURE (psI): 100 
TEST TYPE: TRIAXW. cOMPRESSION TEST 

(ASTM 0 2664) 
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BORING NO.: BI6 
DEPTH (FT): 215.4 
EAGLE FORD SHALE 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT (~): 16.3 

500-,-------------------., DRY UNIT WEIGHT (PbF'): 113.6 
OEG. OF SATURATION (,s): 91.2 
ASSUMED SPECIFlC GRAVllY: 2.7 
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TEST lYPE: TRIAXIAL COMP~ESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

0.811 x1 DE5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 50 DEG 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BI6 DEPTH: 215.4 ft 

500~------------------------~~ 

V) 
a.. 

400-

V) 300-
V) 
w 
a::: 
l-
V) 

a::: 
~ 200-
:<e 

~ 
o 

.... . . , .. ' 
1 .. . 

ROCK TYPE: EAGLE FORD SH.U 
INCUNAllON (DEG): VERTICAl.. 

100 - MOISTURE CONTOO (-}: 16.3 
DRY UNIT WElGHT (!'CO: 113.6 
DEG. OF SATURAOON (il: 91.1 
ASSUMED SPECIRe CRAW'{: 2.7 

• CONFlNING PRESSURE (PS/): 200 
TEST lYPE: TIMXW.. cOMPkESSION lEST 

(AS1\t 0 2664) 

.' 
.. 

". 

, 

'. 

.. 
'. 
'. 

.. 
. 
~ 

I I O+-~I--~I--~I--~I--~I--~I--~~--~~ 

-0.8 -0.6 -0.4 -0.2 
LATERAL STRAIN (~) 

••••• JACKET-LVOT (3) 

0.0 0.2 

i 
I 
t-... 
I 
t 
~ 
~ 

§ 
S 

~ 

DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BI6 
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BORING NO: BI6 
DEPTH (FT): 222.6 
EAGLE FORD SHALE INCUNATION (DEC): VERllCAl 

MOISTURE co"N'l"OO (.}: 16.5 
DRY UNIT WEIGHT (Ptf): 119.7 

400 --------------------, DEC. OF' SATURATIdN (sa): 109.3 
ASSUMED SPECIFlC CRA\1IlY: 2.7 
CONFlNINC PRESSURE (PSI): 0 
TEST lYPE:UNCONFlNED CO\tPRESSION 

(ASN D 2938) 
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GEOMECHANICAL TEST RESULTS 

BORING B 1527 



GENEfW.. 8Or.'H) MOISTURE ""y SPWFCO 1 ATfERBEAG J FRACTOON 
UTHOLOOV DEPTH CONTENT DENSIT't' GRAVITY LIMITS f-!NER THAN 

II ~IP' 11/ 200 SIEVE 

'u, percent pol i I I p",~"' 
CLAY , 

00 29.0 '" I 69 451 727 
CLAY 1.0 200 1014 54 I 32 62.5 

AUSTIN CHALK , 
255 160 I I 

AUSTIN CHALK , 
25.6 229 1049 I i 

AUSTIN CHALK I 
" 1 

127 1255 i AUSTIN CHALK I 615 13. 121.9 2.67 I 
AUSTIN CHALK I 61.9 143 1204 I I 
AUSTIN CHALK 61.9 I AUSTIN CHALK I 335 179 I AUSTIN CHALK I 23. 17.6 1140 I I 
AUSTIN CHALK 132.7 169 , I AUSTIN CHALK 132.a 16.4 115.7 I I , AUSTIN CHALK I 1523 133 
AUSTIN CHALK 1525 112 I 
AUSTIN CHALK 152,6 111 126.5 I AUSTIN CHALK 15a.7 13. 1152 267 I 
AUSTIN CHALK 159.2 12.9 113.7 
AUSTiN CHALK 159.5 111 123.1 
AUSTIN CHALK 1595 

EAGLE FORD SHALE 163.9 19.3 
EAGLE FORO SHALE 164.0 19.4 112.4 116 1 77 998 
EAG LE FORD SHALE 164.4 186 
EAG LE FORD SHALE 178,7 16.7 119.3 I EAGLE FORD SHALE 179.2 173 112.9 
EAGLE FORD SHALE 179.4 17.4 115.3 
EAGLE FORD SHALE 1796 105 67 t- 99.7 
EAGLE FORO SHALE 200.7 12.3 
EAGLE FORD SHALE 200.8 12.0 127.4 59 36 79.3 
EAGLE FORD SHALE 2214 15.2 124.9 
EAGLE FORD SHALE 222.0 16.4 114.8 2.71 65 39 98.3 
EAGLE FORD SHALE 2225 158 114.8 
EAGLE FORO SHALE 228.1 146 1211 83 51 99.6 

PROCEDUAE ASn.t-02216 ASTM-O~54 ASH! 0431.<1 ASTM_01140 

EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS 

Symbol Failure Type Symbol 

A No dlscernibte failure plane B-4 

(B) Woll delined shear plane@ ·X· angle (deg) to C 

B-1 
vortlcal or to long axis of core 
Shoar plane 0 

B-2 Bedding plane shear 

B-3 Shoar plane along pre-existing fracture. 
shoar lone, etc 

TABLE E-8_ 

CAA60NATE 
SAMPLE "I, SAMPC< I UNCO"eI"EO TRIAXIAl- COMPRESS"," 

FAILURE 
CONTENT OluENSION FAllUf'I£ COUPAE~V£ ~ OEV~~ STRAIN 

AA TIO MOOEl STRENG TH pf\£SSURE S fRESS 

UO o.GAfFS *1 173 0:,-"3 
pe.cenl i IPS' pSI pSI 

pe.c::en' 

I 
, 

I I 
2' C ! 413 075 , 
1.2 D 50 2142 059 

13 0 100 2377 071 

21 E I 2164 0.57 

21 8-1/30 2125 0.35 

I 
05 

,----
11 C : 746 135 

11 E I 100 2585 110 

! 
23 8 1/20 i 100 2341 1.21 

I 

5.4 11 8 3/45 I 64 1.61 
j 

I 
I 
I 

44.6 1.1 8 1/30 417 0.89 

I 
6.1 11 0 I 100 115 1.88 

11 8-1130 I 300 365 1.24 
60 14 D I 151 0.40 

, I ASn.~ 02931:1 ASTM 02664 

Failure Type 

Com tII'nation 

Barreling/Bulging 

Longitudinal (aXial) splitting 

Conical 

No information 

GEOMECHANICAL TEST RESULTS - BOAING B 1527 

TANGENT YOUNG'S ",OOULUS POISSON'S eRAZll 2HDCYClE 

SlAKE RATIO TENSILE 

'SO UNlOADJ STAENGTIi OUf\A.8lllT't' 

RElOAO "3 INOEX 

(psi);o;IOE5 (psl)xl0ES p .. p .. (Ie'cent 

0.73 0 

4.51 50 
4.49 710 100 
595 847 016 

6.00 0 

675 0 

i 
181 

0.89 0 
3.10 100 

1.63 200 

3.26 0.29(2) 

0.03 0 
6.9 

0.46 0 

0.76 100 

1-10 231 300 

100 01 
ASn.t_0314il ASHI-D3!4O ASTM-00967 ISAM 

NOTES 1) AI! moduli calculated from axial strains using 
a dial mlcromeler except where ~oted. Axial gage 
length IS the sample length. 

2) Triaxial compression test IS cyclic with one 
unload/reload cycle 

3) Modulus and Po!sson's ratio calculated flom axial 
and lateral strains measUired uSing L VDTs. Axial gage 
length is 2 8 Inches 

4) For poisson's ratio values the value w1thin parenthesis 
mdicales the number 01 L VOTs recording latoral strain s. 
OtherwIse all 3 LVDTs recorded strains 

5) Sample separaled alon9 bedding prior to compression 
test 

MODIFIED 

TABER 

ABRASION 

INDEX 

ISRM 

S1l'l£ll 

PRESSURE 
INDEX 

p .. 

29.0 
36.1 

ISAM 

COf,&UENTS 

SEVEREL Y WEATHERED 
SEVERELY WEATHERED 

NOTE 1 
NOTE2 

,NOTE3 

I 

I , 
!SHALY 

NOTES 3 and 4 

PRE-EXISTING SLICKENSIDES 

CALCAREOUS SHALE 
CALCAREOUS SHALE 

NOTES 2 and 5 
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BORING NO: B1527 
DEPTH (FT): 25.6 
AUSTIN CHALK INCUNATION (DEG): VERllCAL 

MOISTURE co"NTENT (s): 22.9 
DRY UNIT WEIGHT (Ptf): 104.9 

500 -,----------------------, DEG. OF SATURATldN (!i\: 102.0 
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BORING NO.: B1527 
DEPTH RANGE (FT): 61.5-62.3 
AUSTIN CHALK LIMESTONE 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

INCUNATlON (OEG): VERTICAL 
TEST lYPE: TRIAXIAL COMPRESSION (ASTM 02664) 

(1) DEPTH (FT): 61.5 
(2) DEPTH (FT): 61.9 
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BORING NO.: B1527 
DEPTH (FT): 61.5 
AUSTIN CHALK LIMESTONE 
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MOISTURE CONTENT C.): 1 J.8 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5051 
ULTIMATE STRESS: 

4.507 x 1 OE5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 
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BORING NO.: B1527 
DEPTH (FT): 61.9 
AUSTIN CHALK LIMESTONE 
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MOlsnJRE co"NTENT (51): 14.3 
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TANGENT MODULUS AT 50s1 
ULTIMATE STRESS: 

4.494 x 1 OE5 PSI 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: B1527 DEPTH: 61.9 ft 
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TEST TYPE: TRIAXIAL COMPRESSION TEST 
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BORING NO: B 1527 
DEPTH (FT): 83.6 
AUSTIN CHALK INCUNATlON (DEG): VERllCAL 

MOISTURE co"N'T'EtlT (.}: 17.8 
DRY UNIT WEIGHT (Ptf): 114.0 

3000 ------------------------, DEG. OF SATURATldN (iii): 100.6 
ASSUMED SPECIFIC GRA'JrTY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINEO CO"NPRESSION 

(AS'TM 0 2938) 
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BORING NO: B1527 
DEPTH (FT): 132.8 
AUSTIN CHALK INCUNAnON rOEC): VERllCAL 

MOISTURE CO~ (s}: 16.4-
DRY UNrr WEIGHT (Ptf.): 115.7 

3000 ......... ---------------------, DEG. OF' SATURAndN (Ii): 97.1 
ASSUMED SPECIFIC GRA'lIlY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONF1NEO CO}.fPRESSION 
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BORING NO: B1527 
DEPTH (FT): 152.6 
AUSTIN CHALK INCUNATION (DEG): VERllCAL 

MOISTURE co"'N"rENT (.}: 12.1 
DRY UNIT WEIGHT (Ptf): 126.5 

1500 ~---------------------, DEG. OF SATURATldN (li): 99.2 
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BORING NO.: B1527 
DEPTH RANGE (Fr): 158.7-159.9 
AUSTIN CHALK LIMESTONE 
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SEE STRESS-STRAIN PLOTS 
FOR INDMDUAL SAMPLE DATA 

(1) DEPTH (FT): 158.7 
(2) DEPTH (FT): 159.5 

- - - - - N NORMAL STRESS (PSI) 

INCUNAllON (OEG): VERTICAL 
TEST lYPE: TRIAXIAL COMPRESSION (ASTM 02664) 
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BORING NO.: B1527 
DEPTH (FT): 158.7 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT ell): 13.8 

2800~--------------------.DRY UNIT WEIGHT (Ptf'): 115.2 
DEG. OF SATURATION (_): 60.5 
ASSUMED SPECIFIC GRAViTY: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAL COMP~ESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

3.101 x10E5 PSI 

FAILURE MODE: 
CONICAL FAILURE 
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BORING NO.: B1527 
DEPTH (FT): 159.5 
AUSTIN CHALK LIMESTONE 
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MOISTURE CONtENT (lI): 12.2 

2800 --r-------------------, DRY UNIT WEIGHT (Pt:~): 123.1 
DEG. OF SATURAllON (liS): 89.5 
ASSUMED SPECIFIC GRAVllY: 2.7 
CONFINING PRESSURE (PSI): 200 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

2.632 x1 DES PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 20 DEG. 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: B1527 DEPTH: 159.5 ft 
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TEST TYPE: TRIAXIAL COMPRESSION TEST 
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DEVIATOR STRESS vs AXIAL STRAIN 
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CONFINING PRESSURE (psI): 200 
TEST TYPE: TRIAXIAL COMPRESSION TEST 
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BORING NO: B1527 
DEPTH (FT): 164.0 
EAGLE FORD SHALE INCUNATION (DEG): VERllCAL 

MOISTURE CO~ (.}: 19.4-
DRY UNIT WEIGHT (Ptf): 1 12.4-

100-----------------------, DEG. OF'SATURATldN (Ii): 105.0 
ASSUMED SPECIFlC GRA'JrTY: 2.7 
CONFlNING PRESSURE (PSI): 0 
TEST lYPE:UNCONFlNED CO'MPRESSION 

(ASTt.t D 2938) 
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DEPTH (FT): 200.8 
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TEST TYPE:UNCONFlNED CO).tPRESSION 
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BORING NO.: B1527 
DEPTH eFT): 222.0 
EAGLE FORD SHALE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (lI): 16.4 
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DEG. OF SATURATION (,,): 95.0 
ASSUMED SPECIFIC GRAVl1Y: 2.7 
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TEST lYPE: TRIAXIAL COMP~ESSION 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

D.755 x 1 DES PSI 

FAILURE MODE: 
AXIAL SPLITTING 
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BORING NO.: B1527 
DEPTH (FT): 222.5 
EAGLE FORD SHALE 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT (51): 15.8 
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DEG. OF SATURATION (li): 91.2 
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TEST TYPE: TRIAXIAL COMP~ESSION 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.099 x 1 oE5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 30 DEG. 
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BORING NO: B 1527 
DEPTH (FT): 228.1 
EAGLE FORD SHALE INCUNATION (DEG): VERllCAL 

MOISTURE CON'T'ENr (.): 14.6 
DRY UNIT WEIGHT (Ptf): 121.1 

400 ---------------------, DEG. OF' SATURATldN (Ii}: 100.8 
ASSUMED SPECIFIC GRA'JrTY: 2.7 
CONFINING PRESSURE (PSI}: 0 
TEST TYPE:UNCONFINED CO'MPRESSION 

(ASTt.t D 2938) 

.......... 300 
(f) 
a.. 
"-' 
(f) 
(f) 

W 200 0::: TANGENT MODULUS AT 5~ 
ULllMATE STRESS: J-

(f) 1.00 x10E5 PSI 
-1 « 
X FAILURE MODE: « 100 LONGITUDINAL (AXIAL) 

SPLITTlNG 

0 
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AXIAL STRAIN (st) ) 
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GEOMECHANICAL TEST RESULTS 

BORING B 1533 



TABLE E-9_ GEOMECHANICAL TEST RESULTS - BORING B 1533 

FAILURE I TANGENT YOUNG'S ... OCULUS pQtSSON'S BRAzil 2ND CYCLE MOotFI£D SWEtL COMI.IENTS GENEAAL 
LITHOLOGV 

80'"'''' 
DEptH 

MOISTURf 
CONTENT 

OHV SPECifIC ATTEA8EAG FAACTlON~ ICAA80NATE SA ... PlE SA"'PLE uNCONFINED TRIAXIAL CO"'PRESSfON 

O£NSIT'i GRAVlrY 1--:-,"'L<Ml'ITCCS';;;--j :I:OR 5::: I CONTOlT f)t"':,.~~ON F~~: CC;~~~:e ~:=: :V:~OR RATiO TENSILE SlN(f TABEA PREssuRE 

,,, I un DEGREES. "3 CI'",-C2j 
perC"tnl percenl 

STAENGTH DURA81l.JTY ABAAStoN INDEX 

INDEX INOE.X 

p.rcel'll psi P" 

UNlOACr./ 

RelOAD C2j 
percenl (ps,)",10ES (psij"'IOES 

CLAY 00 I 21.1 43 25 529 
AUSTIN CHALK 4 0 13< 

AUSTIN CHALK 42 138 1207 23 8 1/30 1745 0.25 925 NOTE 1 

AUSTIN CHALK 69 , 148 1183 270 

AUSTrN CHALK 7.0 146 05 ,'6 
AUSTIN CHALK 338 138 119.4 

AUSTIN CHALK 360 I 139 
AUSTIN CHALK 36 1 140 1162 22 8 1/30 3188 096 443 
AUSTIN CHALK 52.4 I 105 1293 221 0 & E 1773 0.82 , 37 
AUSTIN CHALK 52 8 101 130.6 2.3 8-1130 50 1988 09' 238 50 
AUSTIN CHALK 53.2 11.0 127.6 26 7 1 231 8 1120 100 2236 0.69 350 100 
AUSTIN CHALK 532 3.77 048 NOTE 2 

AUSTIN CHALK 537 16.4 1153 

AUSTIN CHALK 977 I 13.5 

AUSTIN CHALK 97.9 i 125 1202 221 B-4 2120 067 3.19 

BENTONITE 1020 ' 224 1032 

BENTONITE 102.2 106 71 90 , 323 

BENTONITE 102 4 35.1 827 

BENTONITE 1026 112 75 96.5 84 

AUSTIN CHALK 106.1 120 1258 2' 8-1130 2614 0.63 563 
AUSTIN CHALK 106.5 125 

AUSTIN CHALK 1180 11.1 

AUSTIN CHALK 1182 11.7 1267 -" 810 0.35 I 291 
AUSTIN CHALK 143_1 129 
AUSTIN CHALK 143.2 115 05 249 

AUSTIN CHALK 143.3 12.5 1243 22 8-1/30 290B 0.41 874 

AUSTIN CHALK 150.2 15.2 119.6 23 0 & E 100 3010 047 853 12.66 100 NOTE 3 

AUSTIN CHALK 150.2 I 1182 13.75 0.151') NOTES 2 a~d 4 

~~~~~~~~~~:~~~~~~~~~~~--r-~:~:~~:~---7::~:t-~:C~!~~.~;t-~2~6~7t---i----r------r------t--~2~3i-cB~-1~i2~0-r-------t--~2~0~0+-~3~0~29~~0~.5~5i-~5~9~6i-----i-~,~00~-----4------~------4------+-----i---------------~ 
AUSTIN CHALK 151 9 1 968 0.13 (1) NOTE 2 
AUSTIN CHALK 1523 155 117.6 . 1 

236 --------------~ 
AUSTIN CHALK 1604 169 

AUSTIN CHALK 1606 163 051 

AUSTIN CHALK 160.7 1561173 22 2431 054 7.30 

EAGLE FORO SHALE 173.9 170 1161 24 8 1/40 100 348 063 090 100 

~EA=G~L~E~F~O~R~O~S~H~A~LE~~'~74~'~ __ ~17~5~.~1_'4~6~~2-,-7-,-ltl~1O-,-3il ___ 74~--~9B~7-r----2~'r---~2~2~~B~-1~IM~r_------t---~2~0~0+-__ ~3~30~~0~3=6~~1~.1~6i_--'~5~71-~2~OO~--~~------+_-----i------r-----~NO~T~E~3~ ________ -l 
EAGLE FORD SHALE 1744 1 134 151 018 NOTE 2 

~EA=G~L~E~F~O~R~O~S~H~A~LE~~1~75~1~ __ ~1175'2~+_~'~'4~7~----~--_t---i------~------r_--~+_~~i_----~~------r_----~~~+_~~+_----t_--ni------+_----_t------t_----~----_t-------------~ 
EAGLE FORO SHALE 1818 I ~ I 1198 I ~ 23 8 1/40 259 0.29 108 

~EA=G~L~E~F~O~R~O~S~H~A~LE~~1~B2~2~--~'-6~.O~~11~6~9~1 I .--~---t------t_-----+--~~r-~~r-----~+------+------+-~~r_~~r_----r----r----~------i-------r-----t_----~--------------~ 
EAGLE FORD SHALE 1828' 164 1125 1 77 15' 996 1181 --t- 26.61 

~~EA~G~L~E~F~O~R~O~S~H~AtLE~t=~1~'3g.0~t====:66~:~·~_!_~.1.~13~'~1-_-_-._--~1----~1---+------+-----~------L-----+-------4-----~------+---__ !--_ 1. ____ ~----r-----~----~------i_----_+--~3~1~.9~ -------------i 
EAGLEFORoSHAlE! 2000 _ ____ _ --~~--~~--~~r---~~--~~_o~~~--~~+_-----~-----~.----~--~~~----~--~+-----~------~ ____ -+ _____ ~,-____ +-_______________ , 
EAGLE FORD SHALE I 200 1 I 16 S 'I 116 2 __ ~'-=-06::....c.---,-7-=-O-,-I __ ----=9-=-9.::9--,1 ____ ~6~2 ____ ---"-c ,--' C'_ --'S'----=-"-=-30~ ____ ---'-2":13'.lI ______ __'___ ____ __L __ ~O_",,=_2., ___ 00 -=-9'--'.7 I _ ~~--------L-____ ~ _____ l~ , 



GENERAL BOA'NO 
LITHOLOGY DEerH 

EAGLE FORO SHALE 200.5 

EAGLE FORD SHALE 2026 

EAGLE FORO SHALE 203.0 

EAGLE FORO SHALE 2035 

EAGLE FORD SHALE 2201 

EAGLE FORD SHALE 2205 
EAGLE FORD SHALE 2208 
EAGLE FORD SHALE 2211 
EAGLE FORD SHALE 246.3 
EAGLE FORD SHALE 246.5 

PROCEDURE 

TABLE E-9. GEOMECHANICAL TEST RESULTS - BORING B 1533 (Continued) 

r;AolsruFu~:-T-OAv

CONTEN"T I DENSITY GRAVITY lIMrrS fINE'ATHAN CONTENT DIMENSION FAILURE COMPRESSIVE CONFIN~ O~ STRAIN f--=-~~~---1 PATtO I TENSILE SLAKE TABf;A PRESSURE, 

SPE'C·'C;F,c"T-A~n'C.COR"'B';C;RG='F;O;"'=CT;C;'O"'NCl7CA;:iR'RBDmN"A:;;TEil. "SAU;M;pP"'ECT-;SA"'"'"PL=E-.cU"NCO=N;c;F';;;;NE"D"Fr;T'" .. ;AAAn''''....-cCO:rn;;~~=.SSK)N== .. F .. AI"'U;<;R •• "TA"N;;;G,;EN"'TC;;Y"OU'"'NCOG"'.S"""'OD"'U'""~UOCS"'PO;;;'SSON;;;;;N'·Ssc-, '."'RAl=llC-CC';;:N",07'Cyo;C'C, ZET7.MO"Dl"'F,,"lE"Dcr-';"""=""I--ccCiou",M\iiE'NNTo,s,-' 

'200 SIEVE :~O OE:~~~S. STRENGTH PRE~UAE I S:r:;:; ESO :~~: OJ I STRENGTH DUAA8lUTY ABRASION INDEX ! 
percent pel 

163 

163 11741 
17.1 11481 
161 .~I 
16 , 1164 
167 1147 
162 1158 272 

16.3 1204 
14.7 
146 12191 

ASTM_D2'216 IASTM-oa 

percent percent pSI I ps, I pSI percenl (pSl).'0E5 [psl).,OES pSI j pSI percent i 

87 5. 990 38 

99 70 98 1 32 

95 60 999 57 

ASTM_D431S ASHA 01140 

24 

22 8-1/40 

23 

23 B 1145 

283 i 

239 I 
ASTM 0293e I 

300 

200 

..\STM-02S6-! 

29.2 
314 I 039 10. 300 NOTE 5 
254 033 I 0.6 200 I NOTE 5 

I 
052 070 

476 ! 
313: 

0731066 
ASTM-03148 A~TU_03148 ASTM_D3967 ISRM ISAM ISRM 

• EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS NOTES 1) All moduli calculated from a"lal sirafns uSing 

B1533P22'N'1<.T 

REVISION 2;;> 
DATE. 07/24/90 

Symbol Faiture Type 

A No discernible failure plane 

(BI Well defined shear plane @ "X· angle (deg) 10 
vertical or to long axis of core 

B-1 Shear plane 

B-2 Bedding pb.ne shear 

B-3 Shear plane along pre--existing fracture, 
shear zone. etc. 

Symbol Failure Type 

11-4 Combination 

C Barreling/Bulging 

D Longitudinal (axial) splitting 

Conical 

No information 

a dial micromeler e"cept~here nOled Axial gage 
length IS the sample length 

2) Modulus and POlsson·s ratio calculated from a"ial 
and lateral strains measured usmg LVDTs. Axial gage 
length is 2.8 inches 

3) Triaxial compression test is cyclic with one 
unload/reload cycle 

4) For Poisson·s ratio values the value within parenthesis 
Indicates the number 01 LVDTs recording lateral straJOs. 
Otherwise all 3 L VOTs recorded strains 

5) Sample separated along bedding plane prior to 
compression test 
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BORING NO: 1533 
DEPTH (FT): 4.2 
AUSTIN CHALK INCUNATION (DEGl: VERllCAL 

MOISTURE co"NTEtIT (.}: 13.8 
DRY UNIT WEIGHT (Ptf): 120.7 

3000 ----------------------, OEG. OF SATURATldN (!Ii): 94.1 
ASSU~EO SPECIFIC GRA'JrTY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONFINED CO\tPRESSION 

(ASTN 0 2938) 

2500 

,..-... 

en a... 2000 
........." 

en 
en 
~ 1500 
~ en 
-1 « 1000 
X « 

500 

0 
0.0 0.1 0.2 0.3 0.4 

AXIAL STRAIN (~) 
0.5 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

9.25 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEG 
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BORING NO: 1533 
DEPTH (FT): 36.1 
AUSTIN CHALK INCUNATION (DEG): VERl1CAL 

MOISTURE COllTENT {.}: 14..0 
DRY UNIT WEIGHT (P~f): 116.2 
DEG. OF' SATURATldN (Ii): 84 4000 --r--------------------, ASSUMED SPECIFlC GRAVfTY: 2.7 

3500 

............ 3000 
(f) 
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"'-.../ 2500 
(f) 
(f) 

~ 2000 
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...J 1500 
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X « 1000 

500 
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0.0 0.2 0.4 0.6 1.0 

AXIAL STRAIN (Sl> ) 

CONFlNING PRESSURE (PSI): a 
TEST lYPE:UNCONFINED COMPRESSION 

(ASTt.C 0 2938) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

4.43 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEG 
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BORING NO.: B1533 
DEPTH RANGE eFT): 52.4-53.6 
AUSTIN CHALK LIMESTONE 

1200~------------------------------------------~ 
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O~~~~~~r-~~~~~~~~-r-r~~~~~~~ 
o o o 

"It 

SEE STRESS-STRAIN PLOTS 
FOR INDMDUAL SAMPLE DATA 

!
' l DEPTH !FTj: 52.4 2 DEPTH FT: 52.8 
3 DEPTH FT: 53.2 

o 
8 
N 

NORMAL STRESS (PSI) 

INCUNATlON (DEG): VERTICAL 

8 
N 
N 

TEST TYPE: UNCONFINED COMPRESSION (ASTM 02938) 
TRIAXIAL COMPRESSION (ASiM 02664) 
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(J) 
a.. 

BORING NO.: B1533 
DEPTH (FT): 52.4 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE comENT (ss): 10.5 

2000.....,.....-------------------.DRY UNIT WEIGHT (P~F'): 129.3 
DEG. OF SATURATION (lIS): 93.8 
ASSUt.4ED SPECIFIC GRAVITY: 2.7 

1600 

CONFINING PRESSURE (psI): 0 
TEST TYPE: UNCONFINED COMPRESSION 

(ASTM 0 2938) 
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~ -I Z 
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--l 800 « 
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400 

o 
ci 

"It co 
ci 0 

AXIAL STRAIN (515) 

o . .-

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

2.367 x 1 DES PSI 

FAILURE MODE: 
AXIAL SPLITTING 
W/CONICAL AT TOP 
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BORING NO.: B1533 
DEPTH eFT): 52.8 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERTICAL 
MOISTURE CO"NTENT ell): 10.1 

2400~--------------------.ORY UNIT WEIGHT (Ptt): 130.6 
OEG. OF SAlURATION (51): 93.6 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 50 
TEST lYPE: TRIAXIAL COMP~ESSION 
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~ 1600 
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(ASTM D 26M) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

2.376 x1 DES PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 30 DEG 
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BORING NO.: B1533 
DEPTH (FT): 53.2 
AUSTIN CHALK LIMESTONE 

INCUNA110N (OEG): VERTICAL 
MOISTURE CONTENT (II): 11.0 

2400--r---------------------..,DRY UNIT WEIGHT (Pt:t): 127.6 
DEG. OF SATURATION (!Ii): 93.0 
ASSUMED SPECIFlC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAL COMP~ESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

3.504 x 1 DE5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 20 DEG. 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: B1533 DEPTH: 53.2 ft 

3000..-----------------, 

2500-

(I) 
0. 2000-
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(I). 
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.w 
ct:: 
tii 1500 

ct:: 
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~ 1000-
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500-

.. 

ROCK TYPE: ,6!JSTlN CHALK 
INCUNAOON (DEG): VEJmC6J. 
MOISTURE coN'rOO' (I}: 11.0 
DRY UNIT WEIGHT (!'to: 127.6 
DEG. Of SATURATK5N (I l: 92.7 
ASSUMED SPECIFIC GAAWf: 2.7 
CONANING PRESSURE (psI): 100 

.. 
'. 

TEST TYPE: TRIAXW. COMPk[SSION TEST 
(ASTN 0 2664) 

'. 

O+-~I--~I--~I-~I-~I-~I~--~~~ 

-0.8 -0.6 -0.4 -0.2 
LATERAL STRAIN (~) 

..... .w:KET-LVOT (3) 

DEVIATOR STRESS vs AXIAL STRAIN 
BORING: B1533 DEPTH: 53.2 ft 

ROCK TYPE: ,6!JSTlN CIW.K 
INCUNATION (oEG): VERTICAl. 
MOIS1lJRE CONTENT (I): 11.0 
DRY UNIT WEIGHT (!'to: 127.6 
DEG. Of SATUAATION (I): 92.7 
ASSUMED SPECIFIC GAAWf: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAl. C6MPkESSION TEST 

(ASTM 0 2664) 
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BORING NO: 1533 
DEPTH (FT): 97.9 
AUSTIN CHALK INCUNATION (DEC): ~l1CAL 

MOISTURE COmENT (s): 12.5 
DRY UNIT WEIGHT (Ptf): 120.2 

3000 ----------------------, DEG. OF SATURATldN (si): 84.0 
ASSUt.lED SPECIFlC CRAVI'TY: 2.7 
CONFlNING PRESSURE (PSI): 0 
TEST TYPE:UNCONFlNED colA PRESSION 

(ASTht D 2938) 

2500 

(f) 
0.. 2000 

"-...../ 

(f) 
(f) 

~ 1500 
I-
(f) 

...J « 1000 
X « 

500 

o~--~~--~--~--.-~--._--.__,--~ 
0.0 0.2 0.4 0.6 1.0 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

3.19 x10E5 PSI 

FAILURE MODE: 
COMBINATION SHEAR PLANE 
AT 30 DEG de LONGITUDINAL 
(AXIAL) SPLfTTING 
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BORING NO: 1533 
DEPTH (FT): 106.1 
AUSTIN CHALK INCUNATION rOEC): ~CAl 

MOISTURE coNrEtrr (,,): 12.0 
DRY UNIT WEIGHT (Ptf): 125.8 

"1000 -r---------------------, OEG. OF SATURATldN (,,): 95.5 
~ ASSUMED SPECIFIC GRAVrTY: 2.7 

CONFINING PRESSURE (PSI): 0 

2500 

,........ 
en 
0... 2000 
'-/ 

en en 
~ 1500 .-en 
.-J « 1000 
X « 

500 

0 
0.0 0.2 0.4 0.6 0.8 1.0 

AXIAL STRAIN (Sf») 

TEST lYPE:UNCONFINEO CO'MPRESSION 
(ASTM 0 2938) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

S.63 x10ES PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEG 
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BORING NO: 1533 
DEPTH (FT): 118.2 
AUSTIN CHALK INCUNATION (DEC): VERl1CAL 

MOISTURE co"NTENT ClI}: 11.1 
DRY UNIT WEICHT cPtf): 126.1 

1500 - r--------------------, DEG. OF SATURATION (li): 95.8 
ASSUMED SPECIFIC CRAVI'TY: 2.1 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINED CO .... PRESSION 

(ASTN 0 2938) 
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0.. 1000 
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en 
en w 750 TANGENT MODULUS AT 5~ ~ 
I- ULTIMATE STRESS: en 2.91 x10E5 PSI 
-l « 500 
X FAILURE MODE: « LONGITUDINAL (AXIAL) 

SPLITTING 
250 
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AXIAL STRAIN (~) 
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BORING NO: 1533 
DEPTH (FT): 143.3 
AUSTIN CHALK INCUNATION (DEC): VERllCAL 

MOISTURE colmNT (.): 12.5 
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BORING NO.: B1533 
DEPTH RANGE (FT): 150.2-152.3 
AUSTIN CHALK LIMESTONE 
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NORMAL STRESS (PSI) 

SEE STRESS-STRAIN PLOTS 
fOR INDIVIDUAL SAMPLE DATA 

(1) DEPTH (FT): 150.2 
(2) DEPTH (FT): 151.9 

INCUNA110N (OEG): VERTICAL 
TEST TYPE: TRIAXIAL COMPRESSION (ASTM 02664) 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

8.533 x 1 OE5 PSI 

FAILURE MODE: 
AXIAL SPLITIING 
W /CONICAL AT TOP 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: B1533 DEPTH: 150.2 ft 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

5.963 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 20 DEG 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: B1533 DEPTH: 151.9 ft 
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o 
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SEE STRESS-STRAIN PLOTS 
FOR INDMDUAL SAMPLE DATA 

INCUNAllON (OEG): VERTICAL 
TEST TYPE: TRIAXIAL COMPRESSION (ASTM 02664) 

(1) DEPTH (FT): 173.9 
(2) DEPTH (FT): 174.4 



c... 

~ 0 
CD (J) 0 z z --i --i 9 I :;0 .. c... III III 
CJ'I 0 0 (J) X I""I:I: » U'I oz (J) 
~ §a (J) p I .... (J) (J) U'I CiJz 

J,P:' --i (J) :;0 0 z » ~~ ..." Z (j') m~ (J) 
c --i ::0 (") -0 ", ~ r III 

fTI 0 .en --i Z 
P 

BORING NO.: B1533 
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INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (,.;): 17.0 

400 ~------------------.... DRY UNIT WEIGHT (pet): 116.1 
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CONFINING PRESSURE (PSI): 100 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5Qsg 
ULTIMATE STRESS: 

0.899 x 1 DES PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 40 DEG 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.159 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 60 DEG. 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: B1533 DEPTH: 174.4 ft 
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TEST TYPE: TRIAXIAl.. COMP~ESSION lEST 

(ASTN 0 2664) 

.. .. . . 
• I 

.'. 
• h . . , 
. : . '. 
., ", .. . ' 

..... 
.. .. . ' ... 
' . . -. 

O+-~--~I~~--~I-r--~I~I--~r--~~ 

i 
I 

0 ., 
I .. 
0 

~ 
§ 
s 
i 

-0.20 -0.15 -0.10 -0.05 0.00 0.05 
LATERAL STRAIN (Sf») 

••••• oW:KET -lWT (3) 

DEVIATOR STRESS vs AXIAL STRAIN 
BORING: B1533 

0.0 0.2 

..... JACKET -lWT (3) 

DEPTH: 174.4 ft 

ROCK TYPE: EAGlE fORD SfW.E 
INCUNATlON (DEG): VERTloo. 
MOIS1URE CONrOO (lI}: 17.5 
DRY UNIT WEIGHT (!ltf): 114.6 
DEG. Of SATURATION (lI): 100.0 
ASSUMED SPECIFlC GRAVITY: 2.7 
CONFlNING PRESSURE (PSI): 200 
TEST TYPE: TRIAXIAl COMPRESSION lEST 

(ASTM 0 2664) 

0.4 0.6 
AXIAL STRAIN (Sf») 

0.8 

<B:m PLATEN-DIAl GAUGE 

i 
I o 

1'1 
I 
~ 



c.. 

~ 0 
[IJ (J) 0 z z -t -t 9 I :::0 .. c.. rrl rrl 
01 a O (J) X 1"'1:1: » 01 oz (J) 
til Ba (J) p I ..... 

~z (J) (J) (JI -t 
J,~ :::0 

(J) 
z » () 

~?n .." z (J) (j) ~~ c -t :::0 0 -u 1"1 ~ r rrl 
1"1 0 y> -t Z 
0 

BORING NO.: B1533 
DEPTH (FT): 181.8 
EAGLE FORD SHALE 

INCUNATION (DEG): VERTICAL 
MOISTURE comENT (SI): 15.2 

300-r--------------------.DRY UNIT WEIGHT (Pc::r): 119.8 
DEG. OF SATURATION (SI): 101.3 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 

,....... 
U') 200 
a.. 
'-" 

~ 
~ 100 

o o 
.... 
o ~ ~ o 0 

AXIAL STRAIN (Sl5) 

~ 
o 

TEST TYPE: UNCONFINED COMPRESSION 
(ASTM D 2938) 

It) 

o 

• ;; 

~ 
; 
TANGENT MODULUS AT 5CS1 
ULTIMATE STRESS: 

1.081 x10E5 PSI 
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SEE STRESS-STRAIN PLOTS 
FOR INOMOUAL SAMPLE DATA 

INCUNA1l0N (OEG): VERTICAL 
TEST lYPE: TRIAXIAL COMPRESSION (ASTM 02664) 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.081 x10E5 PSI 

FAILURE MODE: 
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BORING NO.: 81533 
DEPTH eFT): 183.0 
EAGLE FORD SHALE 

INCLINATION (DEG): VERTICAL 
8 -,--------------------.., DRY UNIT WE1GHI (pen: 113.1 

M.C. BEFORE TEST (lI): 16.0 
M.C.AFTER TEST (ss): 23.6 
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GAIN IN MOISTURt (ss): 7.6 
SWEWNG PRESSUR~ lNDEX (PSI): 32 
TEST lYPE: SWEWNG PRESSURE" INDEX 
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GEOMECHANICAL TEST RESULTS 

BORING B 1540 





GENERAl 
LrTHOLOOY 

~AGLE FORO SHALE 
EAGLE FORD SHALE 
EAGLE FORD SHALE 
EAGLE FORO SHALE 
EAGLE FORD SHALE 
EAGLE FORD SHALE 
EAGLE FORO SHALE 
EAGLE FORD SHALE 
EAGLE FORD SHALE 
EAGLE FORO SHALE 
EAGLE FORD SHALE 
EAGLE FORD SHALE 
EAGLE FORD SHALE 
EAGLE FORO SHALE 
EAGLE FORD SHALE 

PROCEDuRE 

VERTICAL 

DEPTH 

213.2 
213.3 
237.8 
238.0 
238 2 

2411 
241.3 
2530 
253.4 
254.1 
2541 
265.9 
2663 
2667 
266.9 

MOISTURE DRY.! SPECIFIC 

CONTENT DENSn~ I GAA"H 

per"enl pol 

1521 1156 
154 

171 114.8 
176 1118 
180 1167 I 
17S 

17.3 1167 I 
160 116 a 
157 117.3 272 

160 1171 

151 1203 I -r 
14.91 1177 I I 
15S1 1198 1 
157 11491 

ASTt.! 02216; 

• EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS 

Symbol Failure Type 

A No djscernlble failure plane 

Al"TEAeEAG 

L~ II '" 
I 

102 ' 73 

116: "I 
58 33 

73 47 I 

AST'.1 D4Jl~ 

(6) Well defined shear plane @·X· angle (OOg) to 
vertical or to long axis of core 

B-1 Shear plane 

B-2 Bedding plane shear 

B-3 Shear plane along pre-existing fracture, 
shear lone, ele. 

FRACTION CARBONATE $AMPLE SAMPLE 
FINER THAN CONTENT DiMENSION FAILURE 

11200 SIEVE RATIO MOOEJ 

DEGREES· 

percenl 

988 

993 6.5 I 23 

97.9 7.S 2.2 

21 8-1/40 

993 107 24 

ASTM_01140 

Symbol Failure Type 

6-4 Combination 

C Barre~ngt8ulging 

D Longitudjnal (axial) spljtting 

E Conical 

No information 

UNCONFINED 

COt.APAl::SSlVE 
STRENGTH 

185 

252 

ASTM-02938 

TABLE E-l0. GEOMECHANICAL TEST RESULTS - BORING 8 1540 (Continued) 

TRIAXIAL COMPRESSION FAILURE 

CONFINING DEVIATOR STRAIN 

PRESSURE u, o;-trj 

I 

077 

200 3lS 1.56 
300 315 196 

086 

ASTM-D26&: 

TANGENT YOUNG·S MODULUS PQISSON·S BRAZIL 2ND CYCLE 

RATIO TENSll.E SUlKE 

E50 UNlOADI STRENGTH OURABllrTY 

RHOAD ~, INDEX 
(P,.,)_10E5 (p,.,)_IOE5 p" 

14.5 

046 

0.68 200 

0.62 062 300 
0.71 094 029 

054 

ASH.103148 ASTM 03148 AS1M_03967 

NOTES 1) All moduli calculated from axial strains using 
a dial micrometer except where noted Axial gage 
length IS the sample length 

2) Triaxial compression lest is cyclic with one 
unload/reload cycle 

3) ModlJllJS and Poisson's ratio calculated from axial 
and lateral strains measured using LVOTs. Axial gage 
length 's 2 8 inches 

4) Load Irame capacity exceeded Sample not taken to 
failure Modulus taken at 50 % of maximum stress 

5) Sample separated along beddin9 prior tocompreSSlO1l 
lesl 

UOOIFIED SWEll COMUENTS 

TABER PRESSURE 
ABRASION INDEX 

INDEX 

21.2 
266 

NOTE 5 
NOTE2 
NOTE3 

133 

159 
ISAM 

B\5AOP20 'A",I 
REVISION. 2 a 
DATE. 07119/90 
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BORING NO: B1540 
DEPTH (FT): 7.5 
AUSTIN CHALK INCUNATION (DEC): vamCAl.. 

MOISTURE co"NTEm' (.): 14.3 
DRY UNIT WEIGHT (Ptf): 119.2 

3000 ----------------------, DEG. OF SATURATldN (SiI): 93.4 
ASSUMED SPECIFlC GRA\1nY: 2.7 
CONFlNING PRESSURE (PSI): 0 
TEST TVPE:UNCONFlNED CO'MPRESSION 

(ASTN D 2938) 
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0.0 0.1 0.2 0.3 0.5 

AXIAL STRAI N (Sf) ) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

6.84 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEG 
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BORING NO: B1540 
DEPTH (FT): 46.5 
AUSTIN CHALK INCUNAnON fDEC): VERllCAL 

MOISTURE CONrErIT (.}: 17.7 
DRY UNIT WEICHT (Ptf): t 12.8 

3000 ----------------------, DEG. OF SATURAndN (II): 96.82 
ASSUMED SPECIFIC CRA'IrTY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONFINED CO .... PRESSION 

(ASTN 0 2938) 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

6.60 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEG 
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BORING NO: B1540 
DEPTH (FT): 101.2 
AUSTIN CHALK INCUNATlON (DEG): VERTlCAL 

MOISTURE co"NTEtrr (.): 13.7 
DRY UNIT WEIGHT (pt~: 120.4 

3000 ---------------------, DEG. OF SATURATldN (Ii): 92.9 
ASSUMED SPECIFIC GRA'IIlY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFlNED CON PRESSION 

(ASTN D 2938) 
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BORING NO.: B1540 
DEPTH RANGE eFT): 111.2-112.0 
AUSTIN CHALK LIMESTONE 

1800~------------------------------------------~ 

,........... 

~ 1500 

CJ) 1200 
CJ) 
W 
0::: 900 
~ 
0::: 600 

L5 
I 
CJ) 300 

(2) 
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o~~~~~~~~~~~~~~~~~~~~~~~ ~ 
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en 

SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

(1) DEPTH (FT): 111.2 
(2) DEPTH (FT): 111.6 

~ ~ ~ ~ ~ ~ 
- - - ("II ("II ("II 

o 

~ 
NORMAL STRESS (PSI) 

INCUNAllON (DEG): VERTICAL 
TEST lYPE: TRIAXIAL COMPRESSION (ASTM 02664) 
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BORING NO.: B1540 
DEPTH (FT): 111.2 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE comENT (II): 12.9 

2400~-----------------....,DRY UNIT WEIGHT (Ptf"): 121.4 
DEG. OF SAlURATION (lI): 90.1 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST lYPE: TRIAXIAL COMP~ESSION 

2000 

...-
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.e:, '600 
(J) 
(J) 
w 
a::: In 1200 

a::: o 
~ 
~ BOO 
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400 

C! 
o 

co en 
ci ci 

AXIAL STRAIN (55) 

(ASTM 0 2664) 

:! -i -; 
TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

2.614 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 20 DEG. 
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BORING NO.: B1540 
DEPTH (FT): 111.6 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERTICAL 
MOISTURE COmENT (lfi): 14.6 

3000--r--------------------.DRY UNIT WEIGHT (pet): 117.6 
DEG. OF SATURATION (SIi): 91.1 
ASSUMED SPECIFlC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 200 
TEST TYPE: TRIAXIAL COMP~ESSION 

2400 

~ 1800 
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; 

(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

2.567 x 1 OE5 PSI 

FAILURE MODE: 
AXIAL SPLITTING WI 
CONICAL AT BOTTOM 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: B1540 DEPTH: 111.6 ft 

3000 -,-------------------, 

2500-
'. 

,...... 

~ 2000 '. 
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(fJ 
(fJ 
W '. 
0:: 
~ 1500 

0:: 
0 
~ 
:> 1000-w 
0 

ROCK TYPE: AUSTIN CHAlK 
INCUNATION fMi): VERTICAl.. 
MOISTURE CO NT ~;: 14.6 

500- DRY UNIT WEIGHT (p ): 117.6 
DEG. OF SATURATION (~~ 91.1 
ASSUMED SPECIF1C GRA : 2.7 
CONF1NING PRESSUR~PSI~ 200 
TEST TYPE: TRIAXIAl... MP ESSION TEST 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: B1540 
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.' 

ROCK TYPE: AUSTIN CHALK 
INCUNATION (DEG): VERTICAl.. 
MOISTURE CONTENT (~): 14.6 
DRY UNIT WEIGHT (pen: 117.6 
DEG. OF SATURATION (~): 91.1 
ASSUMED SPECIF1C GRAVITY: 2.7 
CONF1NING PRESSURE (PSI): 200 
TEST TYPE: TRIAXIAL. c6MP~ESSION TEST 

(ASTM 0 2664) 
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BORING NO: B1540 
DEPTH (FT): 118.4 
AUSTIN CHALK INCUNAnON fOEG): VERllCAL 

MOISTURE CO~ (.}: 16.8 
DRY UNIT WEIGHT (Ptf): 117.6 

400 -------------------~ OEG. OF SATURAndN (JE): 104.8 
ASSUMED SPECIFIC GRA'lITY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINEO CO).cPRESSION 

(ASThf 0 2938) 
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X FAILURE MODE: « 100 LONGllUDINAL (AXIAL) 
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BORING NO: B1540 
DEPTH (FT): 132.7 
AUSTIN CHALK INCUNATION (DEG): VERllCA1. 

MOISTURE co"NTEl'lT (s}: 13.7 
DRY UNIT WEIGHT (Pl::f): 121.7 

4000 - r---------------------, DEG. OF SATURATION (Ii): 96.2 
ASSUMED SPECIFIC GAA\1rN: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONFlNED COl.4PRESSION 

(AS'l'M D 2938) 
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BORING NO.: 81540 
DEPTH RANGE (Ff): 158.1-158.9 
AUSTIN CHALK LIMESTONE 
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SEE STRESS-STRAIN PLOTS INCUNAllON (OEG): VERTICAL 
FOR INDIVIDUAL SAMPLE DATA TEST TYPE: TRIAXIAL COMPRESSION (ASTM 02664) 

(1) DEPTH (FT): 158.1 
(2) DEPTH (FT): 158.5{THIS SAMPLE DID NOT FAIL-DELETED FROM MOHR CIRCLE PLOT) 
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BORING NO.: B1540 
DEPTH (FT)= 158.1 
AUSTIN CHALK LIMESTONE 

INCUNAT10N (DEG): VERllCAL 
MOISTURE CO"NTENT (51): 14.1 

3000 -r---------------------, DRY UNIT WEIGHT (P~f"): 120.0 
DEG. OF SAlURAllON (~): 94.3 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFlNING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAL COMPRESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

5.134 x10E5 PSI 

FAILURE MODE: 
AXIAL SPLITTING WI 
CONICAL AT BOTTOM 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: Bl540 DEPTH: 158.1 ft 3ooo-.----------------, 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: B1540 DEPTH: 158.1 ft 
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ROCK lYPE: AUSTIN CHALK 
INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (,,): 14.1 
DRY UNIT WEIGHT (pen: 120.0 
DEG. OF SATURATION (,,): 94.2 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (psI): 100 
TEST lYPE: TRIAXIAL. COMPRESSION TEST 

(ASTM D 2664) 
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BORING NO.: B1540 
DEPTH (FT): 158.5 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE comENT (~): 13.5 

3600.....,....--------------------. DRY UNrr WEIGHT (Pt:~): 122.5 
DEG. OF SATURATION (_): 96.9 
ASSUMED SPECIFIC GRAVl1Y: 2.7 
CONFlNING PRESSURE (PSI): 200 
TEST lYPE: TRIAXIAL COMP~ESSION 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5~ 
MAXIMUM STRESS: 

5.742 x1 DES PSI 

FAILURE MODE: 
LOADED TO 341 6 PSI 
WIO FAILURE 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: B1540 DEPTH: 158.5 ft 
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BORING NO.: B1540 
DEPTH RANGE (FT): 182.3-183.7 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

! 1~ DEPTH !ffi: 182 . .3 2 DEPTH : 182.9 
3 DEPTH FT: 183 . .3 

NORMAL STRESS (PSI) 

INCUNATION (OEG): VERTICAL 
TEST lYPE: UNCONFINED COMPRESSION (ASTM 029.38) 

TRIAXIAL COMPRESSION (ASiM 02664) 
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TANGENT MODULUS AT 5<K 
ULTIMATE STRESS: 
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BORING NO.: 81540 
DEPTH (FT): 183.3 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE COmENT (51): 14.6 

3600-.----------------------,DRY UNIT WEIGHT (Pt:~): 118.9 
DEG. OF SATURATION (51): 94.7 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 300 
TEST TYPE: TRIAXIAL COMP~ESSION 
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TANGENT MODULUS AT 5~ 
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7.869 x 1 OE5 PSI 
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DEPTH (FT): 187.2 
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SEE STRESS-STRAIN PLOTS 
FOR INDMDUAL SAMPLE DATA 
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INCUNATlON (OEG): VERTiCAl 
TEST TYPE: T~IAXIAL COMPRESSION (ASTM 02664) 
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BORING NO.: B1540 
DEPTH (FT): 203.2 
EAGLE FORD SHALE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (II): 15.9 

400-r------------------.....,DRY UNIT WEIGHT (pef"): 117.9 
DEG. OF SATURATION (II): 100.4 
ASSUMED SPECIFIC GRA'JITY: 2.7 
CONFINING PRESSURE (PSI): 200 
TEST TYPE: TRIAXIAL COMP~ESSION 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

0.724 x 1 OE5 PSI 

FAILURE MODE: 
CONICAL FAILURE 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

0.902 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 60 DEG. 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: B1540 DEPTH: 203.6 ft 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 
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400--.-------------------....... DRY UNIT WEIGHT (PcF-"): 117.3 
DEG. OF SATURATION (li): 97.3 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PS!): 200 
TEST TYPE: TRIAXIAL COMP~ESSION 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

0.678 x 1 DES PSI 

FAILURE MODE: 
AXIAL SPLITTING 
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BORING NO.: 81540 
DEPTH (FT)= 254.1 
EAGLE FORD SHALE 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT (lI): 16.0 

400 ~--------------------, DRY UNIT WEIGHT (pet): 117.1 
DEG. OF SAnJRATION (lIS): 98.4 
ASSUMED SPECIFlC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 300 
TEST lYPE: lRlAXIAL COMPRESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT SCsI 
ULTIMATE STRESS: 

0.620 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 40 DEG. 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: B1540 DEPTH: 254.1 ft 
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ROCK TYPE: EAGLE FORD SI-W..E 
INCUNATION (DEG): VERTICAl.. 
MOISTURE CONTENT (.): 16.0 
DRY UNIT WEIGHT (!'tr): 117.1 
DEG. OF SATURATlON (.): 98.5 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFlNING PRESSURE (psI): 300 
TEST TYPE: TRIAXIM.. COMPRESSION lEST 
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INCUNATION (DEG): VERTICAl.. 
MOISTURE CONTENT (.}: 16.0 
DRY UNIT WEIGHT (!'tf): 117.1 
DEG. OF SATURATION (i): 98.5 
ASSUMED SPECIFlC GRAVIlY: 2.7 
CONFlNING PRESSURE (psI): 300 
TEST TYPE: TRIAXIM.. COMPRESSION TEST 
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BORING NO.: B1540 
DEPTH (FT): 266.3 
EAGLE FORD SHALE 

INCUNATlON (OEG): VERTICAL 
MOISTURE CONTENT (51): 14.9 

300-,---------------------. DRY UNIT WEIGHT (Ptf-"): 117.7 
DEG. OF SATURATION (iii): 93.1 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFlNING PRESSURE (PSI): 0 
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(ASTM D 2938) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

0.537 x1 DES PSI 

FAILURE MODE: 
CONICAL FAILURE 
AT BOTTOM 



BORING NO.: B1540 
DEPTH eFT): 238.0 
EAGLE FORD SHALE 

INCLINATION ~DErp: VERTICAL 
7.0 DRY UNIT W GH (PCr=): 111.8 

M.e. BEFORE TEST (S!~: 17.6 
M.C.AFTER TEST ~): 5.9 
GAIN IN MOISTUR flll: 8.3 
SWEWNG PRESSUR NDEX ~S~: 27 

6.0 TEST lYPE: SWEWNG PRESS R INDEX 
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APPENDIXF 

WELL AS-BUILT DIAGRAMS 

AND 

PLUGGING REPORTS 



Locking Cover ------~ 

Cap--------------~~~-~ 

Concrete Pad ----, 

2-lnch Schedule 80 : .. : •• : ....... 
PVC Pipe --------It"::.~ .. ~.: 

.... :e .. : 
6.75-lnch Hole - ..... ~: •. : •• : ........ 

: .. :-.: 
...... : .. : ........ 
........ 

Cement - Bentonite Grout ____ :-.• : •.. :-
:-.:-.: ......... 
......... 
.......... 
........ 
:-.: .. : .......... 

Bentonite Plug --I ...... ·LXJVI 

PVC Screen with 
O.010-lnch Slots --------t~~ 

Sand - ..... -( 

......... 

.: .... : ... 
-:-.:-.. ............. 
.: ....... : ........ . : ...... . ......... . ...... : .. 
.:-.. :-.. . ..... . 
..: ....... . .......... 

Bentonite Plug --.... ~=i~~QS2r-

Drill Cuttings ---I~ 

4 3/4-lnch Core Hole ---4~" 
Total Depth :211.0 Feet, _____ ......,.~ 

NOT TO SCALE 

Boring: BI 1 
Location: N 251,717 

E 2,171,756 
Date(s) Installed: 12-2-89 
Well Construction 
Supervising Geologist: David Hartsfield . 
Approved By: Shawn Wood Date: 5-14-90 

744.0 

581.4 

576.4 

571.4 

551.4 

549.4 

546.4 

540.4 

530.4 

MSL 

MSL 

MSL 

MSL 

MSL 

MSL 
MSL 

MSL 

MSL 

4-2~' stainless steel centralizers 
spaced 40'-50' apart betweeen 741.4 
and 551.4 

Noto: All tho backfill malorials (sand. 
bontonito pollots and comonll bontonllO 
slurry) wero placed by tremie. 

Well 
.. A s Bu ii' \I 

Construct ion Diagram 
Observation Well 

No. 
BI 1 Figure 



MASON-JOHNSTON & ASSOCIATES. INC. OALLAS. TEXAS r;::== ...... ,ua". ===============================::;') 
SSC BOREHOLE PLUGGING REPORT 

TETC Project No. 87-d8d-0015 

Task No. 15 

Boring No. BI 2 

Texas Coordinate Location: N 256,245 

Surface Elevation: 664.4 

Total Boring Depth: ~110.0' 

Plugging Remarks: 

Boring was bailed of excess water 

cement-bentonite grout mixture using 

of water, 5 sacks of cement, and 

Water:grout ratio of 9:1 was used. 

at conclusion of grouting process. 

Date Plugged: 12-07-89 

Time Completed: 3:00 pm 

E 2,179,235 

and then grouted with a 

approximately 45 gallons 

1/2 sack of bentonite. 

Surface casing was removed 

Drilling Geologist: Scott Lesikar 

MJA Coordinator: W. D. Flanigan 

MJA No.: 5530.15 

l!:::===========================-MQU.II .. ======::::!J 



Locking Cover -------..-1 
Cap 

'2-lnch Schedule 40 :'.:'.: .- ... . 
PVC Pipe --------t-;:1 ...... :i . ....... 

6.75-lnch Hole - ..... -t ...... . ....... ....... ....... 
:',,:'.: ....... 

Cement - Bentonite Grout ____ :.-.:.-.:. 

PVC Screen with 

. :'.:": ....... 
:'.:'.: 
:'.:'.: : .. : .... 
: '.:",,: ....... 

0.010-lnch Slots ------t.7,~"5 

PVC Tip--------~~~4 

. ..... . 

.:"0:"" . ...... . . ....... . 
":',,:',,: . ..... . . :'.:" . ....... . ..... . 
':"':'''" .:",,:".: 
.: -':", ....... 

Bentonite Plug --~ .. ~~~~~~ 

Sand ---11 ... -( 

3.125 -Inch Core Hole --......... -t 

. Total Depth: 261. 9=eet. ___ _ 
-.:.;..:.;~ 

NOT TO SCALE 

Boring: BI 2A 
Location: N 256, 267 

E 2,179,204 
Date(s) Installed: 12/6/89-12/7/89 
Well Construction 
Supervising Geologist: Scott Iesikar 
Approved By: W •. D. Flanigan Date: 5/15/90 

642 .. 1 MSL 

597 .. 5 MSL 

594.,2 MSL 

59Q.2 MSL 

570 .. 2 MSL 

567 •. 6 MSL 
562 .. 6 MSL 
561 .. 9 MSL 

378.4 MSL 

5190 

Note: P1acemant depths of 
baCkfill. materials (sam & 
bentonite pellets) were con
finned by manual measurement 
cementjbentonite slurry was 
placed by tranie. 

Observation Well 
No.BI2A 

Figure 



Locking Cover ------~ 

cap-----------------~-L--~ 

Concrete Pad ---, 

2-lnch Schedule 80 .•..... ... .... 
PVC Pipe ----------1t':' .. :tIi. ~., ... :-.: 

S.7S-lnch Hole -~'"'f:'.:": ....... ....... ....... ....... ....... 
Cement - Bentonite Grout ____ :-":-": 

PVC Screen with 

....... ....... 
:_.:e.: ....... ....... ....... ....... 

0.010-lnch Slots ------~~€ 

PVC Tip------------""J':O:'~~~ 

....... 
-:-.:-.. 
.:-.:-. 
.: .. :-. ....... ....... 
-:-.. :-. . ...... . . ...... . . ..... . ....... ....... . ..... . . ....... . ........ 
.: ...••. : . ..... . ....... 

Bentonite Plug --"'; .. =i~~~r-"" 

Sand ---t~r.~t.~t~ 
Bentonite Plug ---II"-l~~~~ 

Sand ---t" __ (~~~~~¥ 
Bentonite Plug .. ·~~~2 

Tot~ ~~~~ 2~~::: ----:-t~~l[~ 
Boring: BI 3 

Location: N 246,179 
E 2,180,466 

Date(s) Installed: 12-12-89 

Well Construction 
Supervising Geologist: Mike Granger 
Approved By: Shawn Wood 

NOT TO SCALE 

Date: 5-14-90 

698.9 MSL 

±625.7 MSL 

±622.7 MSL 

620.7 MSL 

600.7 MSL 

598.7 MSL 
595 7 MSL 

587.7 MSL 
585.7 MSL 

547.7 MSL 
543.7 MSL 

414.7 MSL 

2-~' stainless steel centralizers 
spaced 40'-50' apart between 696.7 
and 600.7 

Noto: All tho backfill matorials (sand. 
bentonite pollots and comon" bontoOilo 
slurry) wero placod by !remie. 

Well 
liAs Built II 

Construct ion Diagram 
Observation Well 

No. 

5190 BI 3 Figure 



Locking Cover ------.. r----, 
cap------------------~~~--~ 

Concrete Pad ----, 

.... .. .. 
2-lnch Schedule 80 .•..... 

0 0 •••• 

PVC Pipe ---------t~ .. ~ .. ....... 
6.75-lnch Hole - ..... ..f ....•••. ....... ....... ....... ....... ....... 

Cement - Bentonite Grout --...- : ... : ... :. 

PVC Screen with 

........ 
,:-0:-": ....... ....... ....... ....... ....... 

0.010-lnch Slots ---------i~~ 

PVC Tip --------_____ ~~~ 

. ..... . 

.: ...... : . ..... . ...... 
":0':-°0 ....... . ..... . . ..... . 
-:-0:-0: . ...... . . ..... . ....... . ..... . 
... -0:" • 
0: -.:-°0 . ...... . . ..... . ....... 

Bentonite Plug --~.-=~~~~-

Sand ---II-t 

Boring: BI4 
Location: N 255,921 

E 2,174,201 
Date(s) Installed: 1/23/90 
Well Construction 
Supervising Geologist: Dale Brown 
Approved By: Shawn Wood 

NOT TO SCALE 

Date: 5/14/90 

713.8 MSL 

5-2" stainless steel centralizers spaced 40'-50' 
apart between 710.9 and 550.0 

575.9 MSL 

572.9 MSL 

570.0 MSL 

550.0 MSL 

547.9 MSL 
544.9 MSL 

541.9 MSL 
539.9 MSL 

Note: 6.75" hole extends to 
elevation 543.90 feet. 

Note: All the backfill materials (sand, 
526.4 MSL bentonite pellets and cemenV bentonite 

slurry) were placed by tremle. 

5190 

"As Built" 
Well Construction Diagram 

Observation Well 
No.BI4 

Figure "10 



Locking Cover ------I~---I 

Cap-----------------~._I 
L,----r' 

Concrete Pad --..., 

04* ..... 

2-lnch Schedule 80 •••.•.. 
PVC Pipe --------t~::.:.~:: 

... :e.: 
6.75-lnch Hole --.... ~ ..••... 

:-.. : .. : ....... 
: .•.... : ....... ....... 

.:_.:e •. 
-:-.. :-. . ..... . ........ . ...... . 

Cement - Bentonite Grout _____ : .•. :- •. :. . ..... . 

PVC Tip 

......... ....... ....... ....... ....... ....... ....... 

....... . ..... . . ..... . . ..... . . ...... . . ..... . ...... 

Sand --.... -t:~~t~~ 
Bentonite Plug ----I~ __ .~&QS<5l 

~~>Af.~ 

Sand ---II~~~~~~~ 
Bentonite Plug ----.. --.~~~;a 

NOT TO SCALE 

Boring: BI 5 
Location: N 251,800 

E 2,182,381 
Date(s) Installed: 1-30-90 
Well Construction 
Supervising Geologist: Dale Brown 
ApprOVed By: Shawn Wood Date: 5-15-90 

662.0 MSL 

5-2" stainless steel centralizers 
spaced 40'50' apart between 658.4 
and 550.4 

573.4 MSl 

572.4 MSL 

570.4 

550.4 

548.4 

545 4 

378.4 

5100 

MSL 

MSL 

MSL 
MSL 

\ 

MSL 

Note: 6.75" hole extends to 
elevation 546.4 ft. 

Alternating layers of ±10 linear 
feet of sand and ±2 linear feet of 
bentonite between 545.4 and 378.4 

Nolo: All tho backfill malorials (sand, 
bonlonile pollots and comonU bontonllo 
slurry) wero placed by tremie. 

I, A 5 Bu i " " 
Well Construction Diagram 

Observation Well 
No. 

B! 5 Figure 



Locking Cover -------I~ 
Cap------------------~._I '-----

Concrete Pad --.., 

... .. 
2-lnch Schedule 80 ............ 

.... .... . " ..... ........ PVC Pipe -------------+~~ ....... ....... 
6.75-lnch Hole - ..... -1 ....... ....... ....... . ...... ....... -:-.. :: ....... ....... ....... :-.:-.: ....... . ....... 

Cement - Bentonite Grout -_-, ... ....... -:-.:-. ......... . ...... ....... .:-.:-. ....... . ...... ....... . ...... ....... . ....... ....... . ...... ....... ....... 
Bentonite Plug -.., ...... ·LXJU 

PVC Screen with 
0.010-lnch Slots ------~."..E 

Sand ... 

Bentonite Plug --~ .... =t~&~2r'" 

.. Sand --....... ~~%$.~~~ 
Bentonite Plug ---I.:1~~~;<J 

Sand ~. *~~~%~% 
Bentonite Plug 

Sand ------.~%.\%}li . 
Bentonite Plug --_~~~&t 

4 3/4 -Inch Core ~~~ ---II .... -l*-~~~~ 
Total Depth: 231.0 Feet, __ --..;_ 

Boring: BI 6 
Location: N 245,951 

E 2,174,687 
Date(s) Installed: 1-24-90 
Well Construction 
Supervising Geologist: Mike Granger 
Approved By: Shawn Wood 

NOT TO SCALE 

Date: 5-15-90 

735.7 MSL 

4-2" stainless steel centralizers 
spaced 40'-50' apart between 734.1 
and 503.1 

580.1 MSL 

576.1 

572.1 

552.1 

548.1 

544·1 

534.1 

532·1 

523.1 

521.1 

513.1 

511 1 

503 1 

5t9O 

MSL 

MSL 

MSL 

MSL 
MSL 

MSL 
MSL 

MSL 
MSL 

MSL 
MSL 

MSL 

Well 

Note: All the backfill matorials (sand. 
bontonite pallets and c::emonll bontonito 
slurry) were placed by tremie. 

II A s Bu i It " 
Construction Diagram 
Observation Well 

No. 
B1 6 Figure 



SSC BOREHOLE PLUGGING REPORT 

project No. 87-888 

Task No. 15 

Boring No. B 1527 

Texas Coordination Location: 

Surface Elevation: 713.3 feet 

Total Boring Depth: 238.0 feet 

Date Drilled: 3/23-3/29/90 

Date Plugged: 3/30/90 

Time Completed: 3:45 p.m. 

Remarks: 

N 248,994 
E 2,172,201 

280 gallons of grout was used to completely cement boring 
from bottom to top. Water/cement ratio was approximately 
7 gallons per sack. 

Drilling geologist: 
Coordinator: 
swL Report No. 

Mike Granger 
Shawn Wood 
89-192 

'--______________________ sou T .... wESTERN "AeORATOR'ES --~ 



SSC BOREHOLE PLUGGING REPORT 

Project No. 87-888 

Task No. 15 

Boring No. B 1533 

Texas Coordination Location: 

Surface Elevation: 729.6 feet 

N 249,576 
E 2,172,058 

Total Boring Depth: 255.0 feet 

Date Drilled: 3/19/90-3/22/90 

Date Plugged: 3/23/90 

Time Completed:12:00 p.m. 

Remarks: 

258 gallons of grout (tremie placed) was used to 
comp1etely cement boring from bottom to top. 
Water/cement ratio was approximately 7 gallons per sack. 

Drilling geologist: 
Coordinator: 
SwL Report No. 

Alan Dover 
Shawn Wood 
89-192 

1.-______________________ sou THWESTERN L AeORA TORI ES -----' 



SSC BOREHOLE PLUGGING REPORT 

project No. 87-888 

Task No. 15 

Boring No. B 1540 

Texas Coordination Location: N 250,250 
E 2,171,882 

Surface Elevation: 750.0 feet 

Total Boring Depth: 275.0 feet 

Date Drilled: 3/19/90-3/22/90 

Date Plugged: 3/23/90 

Time Completed: 12:00 p.m. 

Remarks: 

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

Drilling geologist: 
Coordinator: 
SwL Report No. 

Mike Granger 
Shawn Wood 
89-192 

1-.. ______________________ SOUTHWESTERN LABORATORIES ---' 


