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FOREWORD 

The goal of the geotechnical studies at the Texas Superconducting Super Callider (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 .. T 0 do this, a characterization program has been designed to meet 
the following objectives: 

• 

• 

• 

• 

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

To provide data for a preliminary structural design 

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

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

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

• 

• 

• 

Footprint location data 

Structure-specific data 

Global data 

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

Site Designator: Interaction Region (IR) 4 

ObJective: Charaderization c:J subsurface conditions at the Interadion Region 4. OrYI five coreholes, 
four vertical and one inclined ,and obtain samples for mineralogical and geomechanical 
testing; perform In-situ hydrological and geophysical testing; excavate one trench and 
perform geologic mapping. 

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

BIR 41, 43, 44 and 45 are 
vertical corehoies. BIR 42 is an 
angled boring with a bearing of 
approximately N75o.w, angled 
450 from horizontal at the surface. 

Boring Locations: 

Boring Northing 

~feet~ 
BIR 41 231,388 

BIR 42 231,357 

BIR 43 231,237 

BIR 44 231,160 

BIR 45 231,515 

Easting 

~feet~ 
2,178,618 

2,178,714 

2,178,839 

2,178,664 

2,178,508 

1 

SCALE 1:12,000 
2000 Feet 

l!!!!!!!!!!!!!!!!!!!!!!!!iiiiiiiiiiiiiiiiiiiiiil!!!!!!!!!!!!!!!!!!!!!!5iiiiiiiiiiiii.' 
o 500 1000 1500 

CONTOUR INTERVAL 10 FEET 

Surface Elevation 
~feet~ 
618.7 

620.0 

623.3 

617.9 

616.3 



Scope and Schedule: 

• Borings 

Boring Coring Wire-Line Hydrologic Laboratory Well Construction 
{full deeth} Logging Testing Testing or Plugging 

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

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

BIR 43 Mar. 5 to 12, Mar. 16, 1990 Not done Mar. 17 to Mar. 17, 1990 
1990 Apr. 10, 1990 (Plugging) 

BIR 44 Mar. 5 to 13, Mar. 15, 1990 Not done Mar. 20 to Mar. 15, 1990 
1990 Apr. 4, 1990 (Plugging) 

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

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

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

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

• Seismic Reflection Survey - February 6, 1990 

Conditions Encountered: (see Lithdogic Logs, Appendix A) 

Boring No. Total Depth Soil Weathered Fresh Eagle Ford 
(feet) (feet) Austin Chalk Austin Chalk Shale 

(feet) (feet) (feet) 

BIR 41 226.0 0.0 to 4.0 4.0 to 16.0 16.0 to 175.0 175.0 to 226.0 

BIR 42 282.5 (inclined) 0.0 to 1.5 1.5 to 12.1 12.1 to 245.2 245.2 to 282.5 
(Angle Hole) 203.3 (vertical) 0.0 to 1.2 1.2 to 9.5 9.5 to 177.3 177.3 to 203.3 

BIR 43 320.0 0.0 to 0.5 0.5 to 5.3 5.3 to 182.2 182.2 to 320.0 

BIR 44 315.0 0.0 to 2.0 2.0 to 7.8 7.8 to 177.3 177.3 to 315.0 

BIR 45 312.0 0.0 to 1.0 1.0 to 13.8 13.8 to 171.6 171.6 to 312.0 

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

Boring Spontaneous Normal Guard Point Natural Short and pompensatecl Sonic Other 
No. Potential Resistivity Resistivity Resistance Gamma Long Density Velocity 

(SP) (Short and Gamma (Caliper) (Full 
Lona) Wave) 

BIR 41 X X X X X X X X Neutron 

BIR 42 X X X X X X X X Deviation 

BIR 43 X X X X X X X Note 

BIR 44 X X X X X X X Note 

BIR 45 X X X X X X X X 

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

Field mapping identified exposed bedrock approximately 600 feet east ct the IR. The exposure was 
large enough to provide representative fracture data in the area ct the IR. Analyses ct boring logs for 
SIR 41 through SIR 45. as well as logs of adjacent borings. indicate that no major faults crosslR 4. See 
Appendix C and Drawings GP-2C and GS-6 (in pocket). 

HydrologiC Test Results Summary: Sorings SIR 41 and SIR 42 were hydrotested on September 25. 
1989 (see Hydrologic Test Results. Appendix D). 

Soring Vertical Packer Gauge Formation/Lithology 
Test Depth Pressure Pressure 

(ft) (psi) (psi) 

SIR 41 125.0-145.0 150 20 Austin Chalk 

SIR 41 165.0-185.0 160 20 Austin Chalk/Eagle 
Ford Shale Contact 

SIR 42 182.9-198.1 150 30 Fractured Eagle Ford 
Shale 

* Vertical depths extrapolated from Deviation Wire-line Log. 

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

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

quartz 
calcite 

pyrite 

total clay 

Percent 
1-3 

96-98 
0-1 

0-1 

Mineral 

Not Analyzed 

Formation: Eagle Ford Shale 

Percent 

Whole Rock Composition: Relative Clay Abundance: 

Micllrll Pllrcllct MicII1'I1 Pllr~lIcl 
clay 52-100 montmorillonite 0-40 

non-clay* 0-48 illite 17-49 

kaolinite 12-27 

Fe-chlorite 0-4 

mixed layer 0-69 
(illite/smectite) 

*Specific composition not analyzed. 

3 

Hydraulic 
Conductivity 

(cm/sec) 

1.6 x 10-6 

1.1 x 10-6 

1.0 x 10-5 



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

Vertical Formation/ Moisture Dry Unconfined Tangent Brazil 
Depth Lithology Content Density Compressive Young's Tensile 

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

(psi x 105) 

2-4 Austin Chalk 12-14 121-125 1135-2268 2.86-12.00 

6-11 Austin Chalk 13-15 118-120 1484-1979 2.30-7.94 204-232 

16 Austin Chalk 8-9 131 183 

19-21 Austin Chalk 12 122-126 1703 1.22-10.50 

25-30 Austin Chalk 11-13 124-125 2733-2975 5.00 331 

37-42 Austin Chalk 12-15 114-124 2415 3.38 179-242 

47-51 Austin Chalk 13-19 110-117 2233-2766 4.40-8.40 210-229 

66-71 Austin Chalk 11-16 116-127 487-2252 0.29-14.40 175-294 

76-82 Austin Chalk 11-19 111-123 390-2025 0.29-9.78 289 

84-85 Austin Chalk 11-14 121-143 0.17-2.08 

95 Austin Chalk 14 116 

102-105 Austin Chalk 13-21 111-122 245 

105-106 Bentonite 40-42 77-82 

108-112 Austin Chalk 12-16 119-127 1614-3015 2.04-8.00 166-236 

116 Austin Chalk 13-14 124-126 1286 2.31 

123-132 Austin Chalk 10-16 116-131 1698-2904 2.06-5.70 268 

141 Austin Chalk 17 115 

145-151 Austin Chalk 10-14 120-128 1941-2699 4.50-9.55 

156-163 Austin Chalk 11-16 119-128 3300 6.60 242-286 

166-179 Austin Chalk 9-16 116-141 2184-2379 3.21-8.42 116-285 

180-184 Eagle Ford Shale 16-18 115-118 99-360 0.61 

186 Eagle Ford Shale 15-16 120 332 0.60 

189-195 Eagle Ford Shale 14-17 113-129 143-277 0.54-1.20 

196-201 Eagle Ford Shale 14-18 105-122 111-157 0.66-0.72 

204-207 Eagle Ford Shale 16-17 118-119 288 

211-219 Eagle Ford Shale 13-16 117-126 357-432 0.80-1.11 

224-225 Eagle Ford Shale 12-14 125 445 0.87 

230-233 Eagle Ford Shale 11-15 118-127 346 0.49-1.54 

255-261 Eagle Ford Shale 15-18 112-120 146-380 0.31-1.05 

275 Eagle Ford Shale 16 116-118 0.55-1.00 

286-296 Eagle Ford Shale 10-14 121-127 133-309 0.03-1.21 

307-308 Eagle Ford Shale 9-10 131 120 0.08 336 

315 Eagle Ford Shale 10-13 125 335 0.28 
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Downhole Velocity Survey Summary: in boring BIR 41 (see also Appendix F) 

Depth Compressional Shear Wave Poisson's Shear Constrained 
(feet) Wave Velocity Velocity Ratio Modulus Modulus 

(feet/second) (feet/second) (x 105 psi) (x 105 psi) 

Austin Chalk 

0-23 3,000 1,000 0.44 0.30 2.72 
23-184 9,600 3,400 0.43 3.49 27.80 

Eagle Ford Shale 

184-220 7,000 1,400 0.48 0.58 14.46 

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

wp.Vli6DIIA" 5 



APPENDIX A 

LITHOLOGIC LOGS 
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LITHOLOGIC LOG 

BIR 41 
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I 
I LOG OF BORING BaR ING NO: BIR 41 PG 1 OF 6 

PROJECT: Superconducting Supercollider 
LOCATION: N 231,388 feet 

CLIENT: The Earth Technology Corporation E 2,178,618 feet 

15 
GROUND EL: 

TASK NO.: 618.7 feet 

DATE: 9/21-9/23/89!"YPE: Nx Core CASED TO: N/A CONTRACTOR: SWL (89-192) 

W SAMPLE LEGEND WATER INFORMATION 
W t:I Z 
Q.a: z oOa:1n . Sa SPL IT SPOON z < I-- I-- Z Began drilling with water at - ...J ~w a: a: ..... ww T= 2" THIN WALL I--crJ z z <I--Q.::I: w. surface I-- 0 w' w' 

i=tj ~ w:::i ::I: UU u O 0< U Q.t... TUBE 
...J::;) I-- a: w a:CI za:I--z oln u= :3" TH IN WALL Q.a.... ~ z Q. wa: wa: <I--In ..... zl--

w III I~~I W I--ww TUBE Q.. Q.. 
1Ili:51--u) < 0 C ::I: C= NX ROCK CORE Q.. 

TOP BOT. DESCRIPTION OF STRATUM 

~ CLAY, 3ilty, traces of roots, mottled, brown and 
gray 

l~ 4.0 

[5~ LIMESTONE (Austin Chalk) soft to medium, moderately I !TlTlT I 6.0 
weathered, tan with occasional clay layers and 

!J:::C::I C1 0 0 
fossil partings 

b:::I::!::I 
10 fI?TI 10.0 

~ ~ 10.0 , -fossil partings at 11.8' and 12.1' 

~~ I i . C2 76 24 ; 
~ I :r:::!:::CI 15.0 r-15 i:r:;::r::;:I 80 i 15.0 100 16.0 
~ -- ~-- ! LIMESTONE (Austin Chalk), moderately to medium hard, 
O:::I: C3 100 100 i 

fresh, light gray to dark gray with 0.2' to I' thi~k 

~I I 
slightly, moderately, eXj;emely argillaceous to 

~20 ~ 
20.0 shaly limestone interbe s 2' to 4' apart. Also 

20.0 
! 

fossil partings. 

::eo -shaly layers, soft, dark gray, at 17.9'-18.4' 

IrrI? 
, and 20.3'-21.2' 

-fossil partings at 18.9' and 21.9'-23.6' 
; ~ 

r-25 §§2 C4 100 100 
-shaly layer, soft, dark gray at 25.4'-25.9' 

f.rLM -fossil parting at 26.8' 
~ -shaly layer, soft, dark gray at 28.1'-29.2' I ~ 
FITJ=? 30.0 I 

r- 30 i -shaly layer, soft, fossiliferous, dark gray 
~ 30.0 

II 

at 30.0' 
~ -fossil parting at 30.8' 

fTlTCf i -shaly layer, soft, fossiliferous, dark gray 
!rr'-J at 33.4'-34.3' 

r- 35 gg C5 100 100 -fossil parting at 36.6' and 39.6' 

fITJ:? 
-shaly layer, soft, dark gray at 37.3'-37.5' 

t::I::::C = r-40 fTITI=i 40.0 
~ 140 . 0 
tr:::z::I -shaly layer, soft, dark gray at 40.0'-40.5' 
:t:;:Q 
flTITI 

DR ILL ING GEOLOG I ST __ S_._W_o_o_d ___ _ ASSISTANT J. Lu CHECKED BY c. Bonunarito 

Shawn Wood 
(2-1-90) 

--------



LOG OF BORING BIR 4lpG I BaRING NO: 2 OF 6 
; pROJECT: Superconducting Supercollider 

LOCATION: N 231,388 feet 
CLIENT: The Earth Technology Corporation E 2,178,618 feet 

TASK NO.: 15 GROUND EL: 618.7 feet 
I 
i DATE: 9/21-9/23/89TYPE: Nx Core CASED TO: N/A CONTRACTOR: swL tti~-l9Z) 

Iw 
w SAMPLE LEGEND WATER INFORMATION 
to:) z 

a. a: z ° ° a: \I) 
. I S= SPLIT SPOON z >-w < l- I- Z See p. 1 of 6 .... ~ a: a: .... Wow T= 211 THIN WALL I- 0 I-co Z. Z, <l-a.:I: w 

:I:W co w~ :I: w<.J W o 0< <.J a.' TUBE IJ.. 
I-W ~ ~::J I- <.J w <.J o Za:I-Z 0\1) U= 3" THIN WALL 
~IJ..I >- Z a. ffia: ffia: <1-\1)- zl-I/) 

I ~od I 

W I-Ww TUBE a. a. I/)~I-\D < 
° :I: C= NX ROCK CORE I a. 

I ! TOP BOT. DESCRIPTION OF STRATUM 

~ I LIMESTONE (Austin Chalk), moderately to medium 
~ 

t 

, hard, fresh, light gray to dark gray with 0.2' to 
I oa;:r;:t i 6' thick shaly limestone interbeds 2' to 6' apart. 

t:::e:r: i Also shale layers 0.6' thick, fossil partings, and 

[45~~ C6 100 100 I bentonite layer. 
t 

I t :r::r::r 
I ~ 

I 
-shaly layer, soft, dark gray at 44.9'-46.1' 

:t;I:;:I 

1- 50 :J.:?TI 50.0 
:r:c 50.0 

I ;;:I:;:I:; 
hITIT 

l :rr:::r -shaly layer, soft, dark gray at 54.5'-60.3' 

~55 ~ C7 100 100 -fossil partings at 54.4'-55.0' 
-shaly layer, soft, dark gray at 56.1'-56.3' 

~ 

I t:I::::C: 
p:;:x:;: 

-sha1y layer, soft, fossiliferous, dark gray 
1--60 rs:s: 60.0 at 59.0'-59.5' r:o 60.0 

:x::::t::I -fossil parting at 61.2' 

:s:s:z -shaly layer, soft, fossiliferous, dark gray 

~ 
at 61.4'-61.9' , 

-fossil parting at 63.0' 
-65~ C8 100 100 -bentonite layer, soft, gray at 64.4'-64.6' 

-shaly layer, soft, dark at 66.6'-67.3' 
~ 
tI::!:I:!:I 
fITITI 

-70 ~ 70.0 
::::I::::I::: 70.0 -shale layer, soft, dark gray at 71.1'-71.7' 
:;:z:;:r; -shaly layer, soft, fossiliferous, dark gray 
:y:x::y::x::;: at 73.3'-73.6' and 76.1'-76.8' 

r:o -fossil partings at 73.6'-76.2' 

-75 ~ C9 97 97 

:r:c = fTITIT 
I- 80 ~ 80.0 

t:t:::O: 80.0 
oc;:Q: 
fITITI 
O:::t: 

DRILLING GEOLOGIST S. Wood ---------------- ASSISTANT __ J_._L~u~ ________ _ CHECKED BY C. Bommarito 
Shawn Wood 
(2-1-90) 

t 

i 
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i lOG OF BORING 
BORING NO: I PROJECT: Superconducting Supercollider BIR 4JPG 3 OF 6 

LOCATION: N 231, 388 feet 
CLIENT: The Earth Technology Corporation E 2,178,618 feet 

TASK NO.: 15 
GROUND EL: 618.7 feet 

DATE: 9/21-9/23/89TYPE: Nx Core CASED TO: N/A CONTRACTOR: S\.;r. (89-192) 

UJ SAMPLE LEGEND WATER I NF ORMA TI ON 
UJ t:) z 
a... a: z 0°0::11) . S= SPLIT SPOON See p. 1 of 6 z < ~ I- Z .... -l >-w a: a:-ww T= 2" THIN WALL I- ° 
l-aJ Z. z. <I-a...::t: w. 

::t:w ~ w:::i ::t: wu wo 0< U a...LL. TUBE 
~w ...J:J ~ 

U w U c Za:I-Z 011) U= 3" THIN WALL a...LL. >- :z a... ffia: ffia: <~II)- zl-
W II) 

I ~od I 

W I-UJ w TUBE a... a... 1I)~1-c.D < 0 0 ::t: C= NX ROCK CORE a... 

TOP BOT. DESCR I P TI ON OF STRATUM 
:r:::c:r 80.0 I LIMESTONE (Austin Chalk), moderately to medium ~ 

i }I~ 
hard, fresh, light gray to dark gray with 0.2' to 
3' thick shaly limestone interbeds l' to 4' apart. 

~ I Also shale layers 0.3' thick, fossil partings, I 
~ 96 bentonite and bentonitic shale layer, low to medium 

r- 85 J?TI=[ 10 96 angle fractures and traces of lignite., 

tr:r:::r -shale layer, soft, dark gray at 82.9'-83.1' I ':C:l:::I I 

I 
-fossil parting at 84.4' :z:;:o: -bentonitic shale seam, soft, dark gray at 84.8' 

~90 ~ 90,0 -shaly layer, soft, dark gray at 84.1'-87.0' and 
:::c:c 90.0 89.5'-89.7' 

L = -fossil partings at 90.9',91.8', and 98.8' 
I ~ -shaly layers, soft, dark gray at 91.2'-92.0'; 
~ 93.4'-94.1' and 97.5'-99.0' 

r-95 ~ ell 98 98 

:::c:c , :!::r:!:I:! 
~ 

-100 :2:::2:i 00.0 
l::::I::::I 00.0 -fossil partings at 101.3',101.4' and 109.7' 
:r;:t:;:I -shaly layer, soft, dark gray at 101.4'-102.6' 
fI;::t:;:I and 106.5'-107.3' and 109.0'-109.4' 

~ 

1- 10 12 100 100 
~ 
t:6::I -lignite parting at 107.3' 
tI!:I:!:I 
o:;Q 

1- 11 0 ~ 10.0 -bentonite layer, soft, gray at 110.4'-111.1' 
O:::C' 10.0 -200 smooth, tight slickensided fracture at 
fTITIT 110.8',110.9' and 111.1' 
trM -400 smooth. tight slickensided fracture at 

tz:::CI 111.6' 

1-115 f¢¢ 
13 55 55 

t=I::J:: 
~ 
;:z:;::r;: 

1-120 tI:5:5: 20.0 
tI::::CI 20.0 
;:r:;:Q 
~ 
~ 

DRILLING GEOLOGIST S. Wood ---------------- ASS I ST ANT _.;;..J.;... • ..;:L;..;.u ________ __ CHECKED BY C. Bommarito 

Shawn Wood 
(2-1-90) 



I LOG OF BORING 
1 

BaRING NO: BIR 4IPG 4 OF 6 
PROJECT: Superconducting Supercollider 

I LOCATION: N 231,388 feet 
CLIENT: The Earth Teclmology Corporation E 2,178,618 feet 

GROUND EL: 618.7 feet 
TASK NO.: 15 
DATE: 9/21-9/23/8'fYPE: Nx Core CASED TO: N/A CONTRACTOR: SWL (89-192) 

w SAMPLE LEGEND WATER INFORMATION 
w C) z 
a. 0:: Z 

0°0::1/) . S= SPLIT SPOON z < l- I- Z See p. 1 of 6 - ...J ~w 0:: 0:: - UJ'UJ T= 2" THIN WALL .... ° 
1-1%] Z • z. <I-a.:r; UJ" 

:I:UJ ~ w:::E :r; UJ u wo 0< u a.LL.. TUBE 
I-W ...J::I I- UUJ U o zo:: .... z I/) 

U= ;3" THIN WALL a. LA- ~ z a. ffia: ffia: <1-1/)- ~~, 
UJ I/) 

I~~ w .... UJUJ TUBE a. a. I/)~I-\o < 0 0 :r; C= NX ROCK CORE a. 

TOP BOT. DESCRIPTION OF STRATUM 

:r:r: ! LIMESTONE (Austin Chalk), moderately to medium hard, :r::r= fresh, light gray to dark gray with l' thick shaly p:;::z:;: limestone interbeds l' to 24' apart and shale layers 
ES::S:: 0.1' thick. 

1-125~ C14 90 90 

~ 
~ -shaly layer, soft, dark gray at 125.0'-126.1' 
p:;::r:;: and 127.6'-128.5' 

r- '3O ~ 
130.( 

b:::I: 30.0 
t p:;:I: 
~ 
~ 

1-135~ CIS 0 0 

~ 
i:::I::I: 
~ 

1-140 s:::s:::J:= 140.1 
~ 40.0 
p:;:r:;: -shale partings, soft, dark gray at 142.5', 147.1' 
p::rr;:: and 148.2', traces of pyrite 

I I:::I:::I: 
1-145 ~ C16 100 100 

~ 
~ 

I p:;:z:;:: 
~150 I2':2I 150. 
~ 50.0 -shaly layer, soft, dark gray at 152.8'-153.5' 
Ir::O and 156.0'-156.7' 
p::;:I: 
~ 

~155 ~ C17 100 100 

~ 
C::I: 
~ 

1-160 E2::2: 160 
t::::r:::I:::: 60.0 
c::e:c 
~ 
~ 

DRILLING GEOLOGIST S. Wood 
-~......;.~----

ASSISTANT J. Lu --------------- CHECKED BY C. Bommarito 
Shawn Wood 
(2-1-90) 

I 



LOG OF BORING 
BaRING NO: BIR 41PG 5 6 OF 

PROJECT: Superconducting Supercollider 

CLIENT: The Earth Technology Corporation 
LOCATION: N 231,388 feet 

E 2,178,618 feet 

TASK NO.: 15 
GROUND EL: 618.7 feet 

DATE: 9/2l-9/23/89TYPE!Nx Core CASED TO: N/A CONTRACTOR: SWL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ c.:J 2 
a. a: 2 

02 a:.1/) S= SPLIT SPOON z < l- I- Z .... -I >-UJ a: a:I- UJUJ T= 2" THIN WALL l- e I-co 2. z 
~<a.5 

UJ. See p. 1 of 6 
UJ(,J UJ' a. LL.. TUBE :I:UJ ~ UJ~ :I: (,Jo 

I-UJ ..J::::l I- ' (,J UJ a: o za:I-z 011) U= 3" THIN WALL a.u. >- 2 a. ffia: UJa: <1-1/) .... zl-UJ I/) I ~., UJ I-UJUJ TUBE a. a. l/)itl-c.D < 0 
~ I 

0 :I: C= NX ROCK CORE 
I a. 

! 

L TOP BOT. DESCRIPTION OF STRATUM 

6:5: l60.C ! LIMESTONE (Austin Chalk), moderately to medium 
~ hard, fresh, light gray to dark gray with 0.3' to , :;::z;::r:; 2' thick shaly limestone interbeds 3' to 7' apart 

~ 

[-165~ C18 100 100 

I ::::r:r -shaly layer, soft, dark gray at 160.3'-160.7' 

~170; 
and168.0' -170.0' 

lI,70.0 
170.C 

I :o:;:I 
~ -shaly layer, soft. dark gray at 173.4'-
:::r::c 174.5' 

-175~ C19 87 87 ' 74.5' 

= r.\SHALY LIMESTONE (Transition) medium hard, fresh, 

::::::::=:::= ! \dark gray with abundant fragments of fish bones, , 
·teeth and other fossil debris ;::::;:;:= 
\ -15 0 ~mooth, tight at 176.1' 176.2' and 176.4' r= SHALE (Eagle Ford), soft, fresh, fissile, dark gra~ 

-180 ~ 180.0 with occasional harder carbonate layers 0.2' thick 
f 180.0 and low to medium angle fractures. 
I 

I 
-ISO smooth, tight slickens1ded iractures at 

, I 176.1', 176.2' and 176.4' 

~ 
-200 smooth, tight slickensided 'fractures at 

H85 I C20 72 72 179.9' 
i=:::= -carbonate nodule at 184.3'-184.5' 
[ 
I---

I 

1-190 r 190.0 -65 0 smooth, tight slickensided fracture at 190.8' 
I 190.0 and 193.0' 

r -carbonate nodules at 193.1' and 194.4' 

I---

~ 
i=:::= e2l 100 100 1-195 r-= ~ 
~ 
~ 

-45 0 smooth, tight slickensided fracture at 199.0' I 

1-200 I 
~OO.O 

~ 200.C 
[ -30 0 smooth, tight slickensided fracture at 203.9' 

fo.:= 
~ 

DRILLING GEOLOGIST S. Wood ASSISTANT J. Lu CHECKED BY C. Bommarito 

Shawn Wood 
(2-1-90) 

---------------- ------------------

I 
I 



LOG OF BORING 
PROJECT: Superconducting Supercollider 

CL lENT: The Earth Technology Corporation 

TASK NO.: 15 

BORING NO: BIR 41 PG 6 OF 6 

LOCATION: N 231,388 feet 
E 2,178.618 feet 

GROUND EL: 618.7 feet 

DATE :9/21-9/23/89TYPE: Nx Core CASED TO: N/ A CONTRACTOR: SWL (89-192) 

z ... -l 
l- e 

::I:UJ ~ I-UJ 
Q.LL. >-
UJ III 
0 

F=..:....... 
1--225~ 

F== 

I--­-­f--
~230 

~ 

I--­

I--­

I--­

~35 
I--­

I--­

I--­
I---
1-240 
i--­

I--­

I---

w 
UJ u 
0. a::: z 

< >-w a: 
I-~ 

::I: UJ:;:) I--lz 0. 
W ~"" ~ I 
C 

C22 

C23 

C24 

TOP BOT, 

~OO.O 

ho.o 
1210.0 

D20.0 
b.zo.o 

l-
z, 
Wu 

o u w 
ffia:: 
0. 

I 
82 

85 

o 

z 
o ° a::: III I- a:'" UJ'W z <1-0.::1: w' 0< U U O 

a:: CJ za:I-z 
UJa: <1-1/)-

I-UJ w 0. 1Ili5I-\a 
0. 

82 

I 

85 

o 

, 
Z 
UJ, 
Q.LL. 
01/) 
zl-
< 
::I: 

SAMPLE LEGEND WATER INFORMATION 

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

See p. 1 of 6 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

SHALE (Eagle Ford) soft, fresh, slightly 
fossiliferous, fissile, dark gray 

I Bottom of Exploration at 226.0' 

NOTE: Monitor I~ell installed upon completion 

DRILLING GEOLOGIST _S:;.:.:......;.;,H,;;,;oo;..:d:...... __ _ ASSISTANT J. Lu 
~~~---------

CHECKED BY C. Bormnarito 

Shawn Wood 
(2-1-90) 
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LOG OF BORING BORING NO: BIR 42 PG 1 OF 8 
PROJECT: SSC - Texas Site 

LOCATION: N 231,357 feet 
CLIENT: The Earth Technology Corporation E 2,178,714 feet 

GROUND EL: 620.0 feet 
TASK NO.: 15 

DATE: 9/20/89 TYPE: Nx Angle Core (1) CASED TO: 14.0' CONTRACTOR: IDA 

LLJ SAMPLE LEGEND WATER INFORMATION 
LLJ t:I % 
a. 0:: % 

o ° 0:: v; 
, S- SPLIT SPOON ~t Rotary Core Hole % < l- I- % - a ~UJ 0:: a:: .... LLJUl Ta 2* THIN WALL water level rot detenninable %. %, <I-a.:t: LLJ, I- UJ~ LLJ u LLJ o 0< U ll.1.I.. TUBE ~t!1 ~ ...J::::l ~ uLLJ U c %1=1-% o~ U= :3" THIN WALL a. 1.1.. >- ~z a. 50:: 50:: ~LLJ~- % UJ \I) LLJ ll. ll. IIlffil-U) < TUBE 0 <ed Q :t: c= NX ROCK CORE \I) ll. 

TOP BOT. DESCRIPTION OF STRATUM 

~ ~ (Residual Soil), silty, dk. brown 

LIMES"roNE (Austin Chalk), rred. hard, highly to nod. 
~ 
~ 

weathered, tan with very close to closely spaced 
iron stained fractures and with 0.1 to 1.3 ft. thick 

5~ 4.0 nod. argill. interbeds 3.2 to 6.4 ft. apart -
~ 

Cl 85 13 7.9g-8.0g Very thin soft nod. argill. bed, brown 

~ 8.5 

m 8.5 
r- IO 11. 2g-12 • Sg 11ed. thick nod. argill. bed, brown to 

C2 100 56 dark gray 
¢:;:¢I .l2.1g 
~ 13.5 :~TONE (Austin Chalk), fresh, nod. hard, sli. fossil. 

It. gray with 0.5 to 2.1 ft. t.'1ick slL to nod. 

I- 15 g C3 
,14.0 

100 100 
argill. beds 2.4 to 5.0 ft. apart 

16.0 
~ 16.0 16.4g-18.0g Mad. thick sli.-nod. argill. bed, mea. -
E5:5:5 dk. gray 

~ 

- 20 B 
E5:5:5 C4 100. 100 ~!l. Og-22. 5g Mad. thick nod. argill. bed, dk. gray 

~ 
E5:5:5 24.9g-26.7g Med. thick sli.-nod. argill. bed, 

- 25 g 26.0 
mad. - dk. gray 

c::2i: 26.0 

E5:5:5 
s:s:::i: 

29.3g-29.8g Thin slL argill. Oed, Ired. gray 
- 30 B CS 100 100 

t:S:S.:S: 32.9g-35.0g Mad. thick sli.-rrod. argill. bed, 
s:s:s:: med. - dk. gray 
2:2i5 

r- 35 e 36.0 

~ 36.0 

~ 
~ 

r- 40 ~ C6 95 95 

~ 
~ 
p:;:r:;:x:; 

DRILLING GEOLOGIST Scott E. I.esikar ASS I sTANi' Beth Flowers CHECKED BY W. D. Flanigan 



LOG OF BORING BORING NO: SIR 42 PO 2 OF 8 
SSC - Texas Site PROJECT: 

The 
LOCATION: N 231,357 feet 

CLIENT: Earth. Technology Corporation E 2,178,714 feet 

GROUND EL: 620.0 feet 
TASK NO.: 15 

DATE: 9/20./89 TYPE: NK Angle Core(ll.CASED TO: 14. (1' CONTRACTOR: MIA 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ t.:I Z 
c..c: z eO a:V)' . S- SPL IT SPOON z <: l- I- Z Wet PDtary Core lble ... ...J i=UJ c: a::"'UJUJ T- 2 .... THIN WALL 

I- 0 UJ~ 
Z. Z. <:I-c..::: UJ. water level not determ.inable 

i=t±1 ~ i= 
UJ u UJ e e<: u c..u.. TUBE 

...J:::l UUJ U c zj:I-z e~ U= 3" THIN WALL c..u.. >- ~z c.. ffia:: ffia:: ~UJt1 ... UJ V) UJ :z TUBE c.. c.. V)ffil-ID <: e <:od Q ::: C= NX ROCK CORE 
VI a. 

TOP BOT. DESCRIPTION OF STRATUM 

~ :LIMES'roNE (Austin Chalk), fresh, rrod. hard, slL 
~ fossiliferous, It. gray with 0.4 to 1.6 ft. thick 

~ C6 95 95 slL to very argill. interbeds 0.5 to 8.6 ft. apart 

~ 43.5g-45.0g Med. thick rrod. argill. bed, dk. gray 

m ,45. 0g-46. Og Med. thick sli. argill. bed, med. gray 
!- 45 

46.0. ,46. 5g-47. 7g Med. thick sli. argill. bed, mad. gray 
~ 46.0 
~ 
~ 

- 50 m 50.0g-50.4g Thin very argill sli. bentonitic bed, 

C7 100 lOG 
dk. gray 

~ 
~ 
~ 

!- 55 m 56.0. 

~ 56.0.. 

~ 
~ 59.0g-59.6g Thin sli. argill. bed, Ired. gray 

- 60 m 59. 6g-61.1g Thin very argill. bed, dk. gray 

~ C8 10.0. 100 
¢r;¢:: 
::¢:::::t:: 

I- 65 m 66.0. 67.0g-68.6g Med. thick rrod. argill. - very argill. 
f!i5:;;I: 66.0. bed, dk. gray 
~ 
~ 

I- 70 ~ 71.0g-72.6g Mad. thick very argill. bed, dk. gray 

~ 
C9 99 99 

~ 
~ 74.8g-76.0g Med. thick rrod. argill. - very argill. 

m St ~ Dril ing bed, dk. gray 
- 75 76.0. 89 

~ 76.0. S ~ Dril ing 

t:J::::z:::r: 9/21 89 

t!:O:!:I: ClQ 99 99 
I- 80 ~ 

EI:S:S:: 
E5:!:2i 
~ 

OR ILL ING OEOLOO 1 ST Scott E. Lesikar ASS I STANT Beth Flowers CHECKED BY w. D. Flanigan 



LOG OF BORING BORING NO: SIR 42 PO 3 OF 8 
PROJECT: SSC - Texas Site 

LOCATION: N 231,357 feet 
CLIENT: The Earth Technology Corporation E 2,178,714 feet 

GROUND EL: 620.0 feet 
TASK NO.: 15 

DATE: 9/21/89 TYPE: Nx Angle Core (1) CASED TO: 14.0' CONTRACTOR: MJA 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ c" 

eea:V) a. a: z . S- SPL.lT SPOON z 
~UJ 

< l- I- a: .... UJUJ z Ta 2M THIN WALL Wet Rotary Core Hole .... 6 a: z. z. <I-Q.X UJ. I- UJ~ Water level not detenni.nable 
~ttl ~ ~ 

Ul U UJ e e< u Q.\J., TUBE 
..J::::l UUJ u a Z~I-% e lll U= 3" THIN WALL a.u. >- ~z 0.. ffia: ffia: <UJIIl .... zl-UJ III UJ a. a. Inffi~U) < TUBE e <od e X c= NX ROCK CORE I/) a. 

TOP BOT. DESCRIPTION OF STRATUM 

l:i:i5: l:'lMESroNE (Austin Chalk), fresh, m:x:l. hard, sli. 
~ fossiliferous, 1t. gray with 0.5 to 2.2 ft. thick 
~ cw 9q 99 slL argill. to shalyand bentonitic interbeds 0.7 

~ to 7.0 ft. apart 

m 80. 0g-81.3g Med. thick very argill. bed, dk. gray 
- 85 86.0 82.2g-82.7g Thin m:x:l. argill. bed, dk. gray 

~ 86.0 86.6g-87.3g Thin very argill. bed, dk. gray 

i::2:i:i 
~ 89.0g-89.6g Thin sli. argill. bed, med. gray 

'- 90 ~ 
!l9.6g-90.6g Med. thick m:x:l. argill. bed, dk. gray 

Cll 99 99 
t2i5:: 93.7g-94.3g Thin shaly bed with 2" soft bentonitic 
~ 
t2:2i5 

clay layer, dk. gray 

- 95 ~ 96.0 

:JiIiIil 96.0 97.0g-97.6g Thin very argill. bed, dk. gray 

~ 
~ 

f-IOO ~ 
~ 

C12 100. 100. 101.5g-102.1g Thin sli. argill. bed, med. gray 

:r;:z:;:Q 
~ 

-105 g 106.0 10S.9g-107.0g Med. thick m:x:l. argill. bed, dk. gray 

~ 10.6.0 
:;¢¢:; 
~ 109.3g-1ll.5g Med. thick sli. argill. bed, med. gray 

to- 110 m 
~ C13 100. 100 
~ 
:!J:::¢: 

f- 115 m 116.0 

P::!:¢:!: 116.0 

~ 1.18.5g-119.3g Thin very argil1. bed, dk. gray 

t6:!:I:!: 
~ 120 m C14 100 100. 

~ 
o:s:s:: 
~ 

DRIL.LING GEOL.OGIST Scott E. !esikar ASSISTANT Beth Flowers CHECKED BY w. D. Flanigan 



LOG OF BORING SORINO NO: BIR 42 PO 4 OF 8 
PROJECT: sse - Texas Site 

LOCATION: N 231,357 feet 
CLIENT: The Earth Technology Corporation E 2,178,714 feet 

GROUND EL: 620.0 feet 
TASK NO.: 15 

DATE: 9/21/89 TYPE: Nx Angle Core (1) CASED TO: 14.0.' CONTRACTOR: IDA I 

LLJ SAMPLE LEGEND WATER INFORMATION I 
LLJ ~ Z 
a. 0: z 

oOffi'" . S .. SPL 1 T SPOON Wet Rotary Core Hole Z < l- I- Z .... ..J i=LLJ 0: 0:.... LLJ T .. 2* THIN WALL I- ° LLJ~ 
Z. z. <I-a.::c LLJ. wa ter level not determinable 

F=~ ~ F= 
LLJ u LLJ o 0< u a.u., TUSE 

..J:J uLLJ U c zf=I-Z 0'" u= ;,11 THIN WALL a.u. >- ~z a. ffio: ffio: <LLJ"' .... zl-LLJ '" LLJ a. a. t;ffi~U) < TUSE 0 <-:5 0 ::c C= NX ROCK CORE 
'" a. 

TOP SOT. DESCRIPTION OF STRATUM 
~ I,n1ES'roNE (Austin Chalk) 1 fresh, m:xl. hard, sli. 
!:2:2:2 Cl4 10..0 lac fossiliferous, It. gray with 0.3 to 3.5 ft. thick 
~ sli. argill. to shaly and bentonitic interbeds 
~ 0..3 to 3.5 ft. apart 

- 125 9 120..9g-121.2g Thin shaly bed, soft-ned. hd., elk. gray 

126.0 121.2g-123.8g Med. thick sli. argi11.-m:xl. argi11. bed, 

2:2i!i 126.0. 
elk. gray 

127.3g-128.9g Med. thick m:xl. argill. bed, elk. gray 
5!i:I:2 128.9g-13C.7g Mad. thick sli. argil1. bed, med. gray 
;::s::;; 

..... 130 ~ 10.0. 
130.. 7g-131. 6g Mad • thick m:xl. argill. bed, dk. gray 

Cl5 ICC 131.6g-132.9g Mad. thick sli. argil1. bed, ned. gray 

~ 132.9g-134.2g Mad. thick m:xl. argil1. bed, dk. gray 

2i5;i 
~ 

r- 135 B 136.0. 136.1g-137.2g Med. thick m:xl. argill. bed, dk. gray 
2i5;i 36.0 
5!i:I:2 

138.Cg-14C.7g Mad. thick sli. argill . -m:xl. argill. 
~ m bed, dk. gray 

-140 
Cl6 100 lao. 141. 0g-14 1. 6g Thin sli. argill. bed, ned. gray 

~ 
~ 1-43. 7g-14~.3g Mad. thick m:xl. argill. bed, dk. gray 

~ 

r-145 • 146.0. 146.Sg-148.6s Mad. thick m:xl. argil1. bed, dk. gray 

~ !146.L 
¢;:¢ 
~ 

m ISO.. Sg-151. 6g Mad. thick m:xl. argil1.-very argil1. bed, 
r- 150 dk. gray 

Cl7 lOa 10..0 1!53. 8g-154 .2g Thin m:xl. argill. bed, dk. gray 
r:::¢::::l 
~ 1!54.2g-155.3g Mad. thick m:xl. argil1.-very argill. bed, 
I¢¢¢ dark gray 

r- 155 m 1!55.3g-156.65g Med. thick bentonitic clay bed, very 
156.0. soft, waxy, ron-laminated, sli. pyritic, 

~ 56.0 1:lll.ish-gray 

I2i5:5 1!j7.7g-159.Sg Mad. thick sli. argill.-mod. argil1. bed, 

I5::t5: 
dk. gray 

~ 
ClS 91 91 

:... 160 

X:::I5:5 
i:i::I5: 
X:::I5:5 

DRILLING GEOLOGIST Scott E. I.esikar ASSISTANT Beth Flq&ers CHECKED BY W. D. Flanigan 



LOG OF BORING BaR ING NO: SIR 42 PO 5 OF 8 
PROJECT: ssc - Texas Site 

LOCATION: N 231,357 feet 
CLIENT: The Earth Technology corporation E 2,178,714 feet 

GROUND EL: 62Q.0 feet 
TASK NO.: 15 

DATE: 9/21/89 TYPE: Nx Angle Core (1) CASED TO: 14.0' CONTRACTOR: MIA 

W SAMPLE LEGEND WATER INFORMATION 
w t!) z 
0. a: z 

o ° a: I/) . S- SPL IT SPOON z < l- I- Z Wet lbtary Core Hole .... ...J ~w a: a: .... ww Ta 2M THIN WALL 
I- ° W~ 

z. z. <~o.::c w. water level not determinable 

1=t!1 ~ 1= 
Wu Wo o U o.Ll.. TUBE 

...J::l 
U w U o Z~I-Z 01/) U= 3" THIN WALL o.u.. >- ~z 0. ffia: ffia: ~wt3- zl-

w I/) W 0. 0. I/)ffil-ID < TUBE 
0 <~ 0 ::c C= NX ROCK CORE 

til 0. 

TOP BOT. DESCRIPTION OF STRATUM 

~ LIME'SI'CNE (Austin Chalk), fresh, rrod. hard, slL 
~ fossiliferous, It. gray with pyrite nodules and 
~ Cl8 91 91 with 0.4 to 5.6 ft. thick slL argil1. to shaly 
~ interbeds 0.7 to 4.8 ft. apart 

f- 165 ~ 165.5 
161.9g-165.6g Thick sli. argill.-rrod. argill. bed, 

dk. gray 

~ 
165.~ 166. 6g-167 .4g Mad. thick sli. argill. bed, m=d. gray 

~ 
~ 

-170 e 169.2g-174.8g Thick slL argil1. bed, med. gray 
Cl9 100 10.0 

~ 
r:;::z:;::;:t 

steppe Dri ~ing ~ 
~ 175.0 9/ 1/89 

- 17 
;:z:;:t:;:IT 175.0 s.:art.e. 176.4g-177.1g Mad. thick very argil1. Dri.L !ling to slL shaly 
~ 9/ 2/89 bed, dk. gray 
::¢¢::: 
¢t;:¢: 178. Sg-181. Og Mad. thick rrod. argill. bed, dk. gray 

-180 m e20 100 100. 

::¢¢::: 183.o.g-183.7g Thin sli. argill. bed, m=d. gray 
0:!:I!:t 
5:55::: 

-185 ~ 185.3 
::o:;;t;; 185.3 187.7g-188.1g Thin shaly bed with large pyrite nodule, 
i:i55 dk. gray 
E:J::5:!I! 
i:i55 

r- 190 e e21 10.0 10.a 

~ 
192. 9g-193. 6g Thin very argill. bed, dk. gray 

t::r:::C 
~ 
~ 195.6 

1-195 
5:55:! 195.6 196.5g-196.9g Thin slL argill. bed, med. gray 

655 
E2i5: 
2i5:5 C22 100. 100 

-200 m 
~ 
;:x::;::s::s: 
~ 

DRILLING GEOLOGIST Scott E. Lesikar ASSISTANT Beth Flowers CHECKED BY W. D. F1anjgan 



LOG OF BORING BORING NO: BIR 42 PO 6 
! 

GF 8 
PROJECT: SSC - Texas Site 

LOCATION: N 231,357 feet 
CLIENT: The Earth. Technology Corporation E 2,178,7l4 feet 

TASK NO.: 
GROUND EL: 620.0 feet 

15 

DATE: 9/22/89 TYPE: NK Angle Core (1) CASED TO: 14.0' CONTRACTOR: MJA 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ C!) z 
0.0:: Z 

0°0::11)' 
, Sa SPL IT SPOON z < l- I- Z Wet Rotary Core Hole - -l ~UJ a: a:"'UJUJ T= 2* THIN WALL t- O UJ~ 

z. z, <I-o.:c UJ, Water level not detenninable 

~t!i ~ ~ 
L.I.I u UJ o 0< U o.u. TUBE UUJ U c Z~I-Z -l:::l 
ffia: ffio:: 0 111 U= 3" THIN WALL o.u. >- 9l

z a. <UJI/)- zl-UJ I/) UJ a. a. t;ffi~~ < TUBE 0 <"'" 0 :c c= NX ROCK CORE I/) a. 

TOP BOT. OESeR I PTI ON OF STRATUM 

~ L.IMFSroNE (Austin Chalk), fresh, nod. hard, slL 
~ e22 10(1 100. fossiliferous, It. gray with 0.3 to 7.3 ft. thick 
~ slL to nod. argill. interbeds 0.2 to 5.0 ft. apart 
~ 203.9g-205.3g Med. thick slL argill. bed, med. e gray 

-205 205.9 206.5g-206.9g Thin nod. argill. bed, dk. gray 
~ 205.9 

t2'iIir: 
~ 208.5g-208.8g Thin nod. argil1. bed, dk. gray 

~ 
209.0g-209.3g Thin nod. argil1. bed, dk. gray 

I- 210 
211.8g-212.1g Thin nod. argill. bed, dk. gray 

~ C23 100 100 
~ 
~ 

~ 215 B 215.3g-216.4g Med. thick nod. argill. bed, dk. gray 

216.2 

fITITIT 216.2 
~ 
~ 219.7g-220.8g Med. thick nod. argill. bed, dk. gray 

~220 ~ 
~ 

C24 100 10.0 

~ 
h=¢¢ 

--225 ~ 225.3 225.8g-226.8s Med. thick IOOd. argill. bed, dk. gray 
!;I;J:;J 225.3 

~ 
~ 

2~~8. 5g-229. 6g I'1ed. thick IOOd. argill. bed, dk. gray 
~ 

1-230 m C25 10(1 10.0 

~ 
~ 
I:!:¢¢ 23:4.4g-241. 7g '!hick sU. argil1.-nod. argill. bed, 

~ 
dk. gray 

I- 235 235.5 
235.5 

~ 
~ 
E:i::5:i: 

m C26 100 100 
1-240 

E55:!i 
~ 

.' 

E:2i5: 

DRILLING GEOLOGIST Scott E. Lesikar ASSISTANT Beth Flowers CHECKED BY w. D. Flanigan 



LOG OF BORING 
PROJECT: SSC - Texas Site 

CLIENT: The Earth. Technology Corporation 

TASK NO.: 15 

BORING NO: SIR 42 PG 7 OF 8 

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

GROUND EL: 620.0 feet 

DATE: 9/22/89 TYPE: Nx Angle Core(J·) CASED TO: 14.0' CONTRACTOR: MIA 

LLJ 
LLJ '" c..a: z z < .... 

~ ~LLJ a: 
I-

LLJ!i ~~ !i ..J~ ~ 
c..1.&. >- ~z c.. LLJ II) LLJ 
c <-' c 

III 

256.0 
256.0 

C29 

Z 
cCffill)· 

, 
l- I- ffi, a:'" LLJ z, z, <I-a.:t: 
LLJ~ LLJ c c< ~ a. I.&. 
~'LLJ ~c Z~I-Z c~ ffia: ffia: <LLJII) ... 

tiiffi~\D 
Z 

c.. c.. < 
:t: 

c.. 

100 100 

S :op~ Dril ing 
9/2~/89 

S:artecl DrH ing 
9/2~/89 

100 100 

SAMPLE LEGEND WATER INFORMATION 

S- SPL IT SPOON 
Ta 2* THIN WALL 

TUBE 

Wet Ibtary Core Hole 
'later level not deteJ:minable 

Ua 3 N THIN WALL 
TUBE 

C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

:!60.0 Shale is mainly non-calcareous below this depth 

262.ls-262.2s Very thin siltstone, nod. hd., non-calc. 
bed, It. brown 

~63.3s-263,4s Very thin siltstone, nod. hd., non-calc. 
bed, It. brown 

266.0 265.0 Increasing amount of small siltstone inclusions, 
:I---t.2"'16:-;:6'-.~01---+---t---+--;--+---1 nod. hard, non-calc. below this depth, It. brown ---

-
f-270 

r-- =:=:=:=~ r--
C30 100 67 

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

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

r--
f- 275 
r--

:n6.3s Siltstone inclusion, non-calcareous, It. brown 
:l-_+.::-:::--:::+-2_7_6_.0+-_+_-+_---l'--_+-_-I 276.3s-276.4s Siltstone, nod. hard, non-calc. bed, 

1276 . 0 It. brown 

I---'i'-=-"'; - -­
I---t-:.----

----

t--t:-:--:: = 

100 100 

DRILLING GEOLOGIST Scott E. I.esikar 

'!77.9-278.1 calcareous concretion, hard to v. hard, 
w/calcite crystals inside, dk. gray 
and It. gray 

ASSISTANT Beth Flq..oers CHECKED BY w. D. Flanigan 



LOG OF 60RING 
PROJECT: sse - Texas Site 

CLIENT: The Earth Technology Corporation 

TASK NO.: 15 

BORING NO:BIR 42 PG 8 C:= 8 i ! 
LOCATION: N 231,357 feet 

E 2,178,714 feet 

GROUND EL: 620. a feet 

DATE: 9/23/89 TYPE: Nx Angle core(l) CASED TO: 14.0' CONTRACTOR: MIA 

UJ 
UJ (.!) 

c..a: z z < l- I-.... ..J i=UJ a: z. z, I- 0 
UJ!!l ~tti ~ ~ 

UJ u UJ o 
..J::J UUJ U o 

a.u. >- ~z a. ffia: ffia: 
UJ I/) UJ a. a. 0 <-d 0 

I/) 

TOP BOT. 
------

100 100 - C31 ----- -- - 282.5 
f----

f--
1-285 
f----

f--
f----

-
-290 

-
f----

f----

f--
.... 295 
~ ---
-300 

----
-305 
f----

f--
f--
f----

~310 

f----

---
-315 
-
-
-
-
-320 
---

DRILLING GEOLOGIST Scott E. I.esikar 

• Z 
UJ , 
a.u. 
01/) 
zl­
< 
:t: 

SAMPLE LEGEND WATER INFORMATION 

Sa SPL I T SPOON Wet Ibtary COre Hole 
T= 2'" TH IN WALL Water level not detenninable 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 
SHALE (Eagle Ford), fresh, soft to med. hd., v. thinly 

bedded, v. fine grained, dk. gray 

!etal Depth: 282.5' 9/23/89 

(1) Angle Hole Field Azimuth: "'N75°W 
Plunge: -45 0 

(2) Fractures: First angle is measured nonnal to core 
axis. Strike and dip trends are 
approximated fran field azimuth and 
dip. 

(3) Wireline Logged 
(.4) Hydrotested 
(5) a:>ring Plugged 

Log Revised 1/22/90 

9/23/89 
9/25/89 
9/25/89 

ASSISTANT Beth. Fl.oI.grs CHECKED BY w. D. Flanigan 
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I LOG OF BORING 
BaRING NO: BIR 43 PG 1 OF 8 

PROJECT: Superconducting Supercollider 
N 231,237 ft. LOCATION: 

CLIENT: The Earth Technology Corporation E 2,178,839 ft. 
GROUND EL: 623.3 ft. TASK NO.: 15 

OA1£:3-5/12-90 TYPE: NX Core CASED TIO: N/A CONTRACTOR: SwL (89-192) 

w SAMPLE LEGEND WATER INFORMATION 
w ~ z 
a.. a: z o o a: III . Sa SPLIT SPOON z < .... .... z - ....I ~UJ a: z • z. a:-wUJ 

w" T= 2 II TH IN WALL ~ 0 .... co < .... o..:I: Air Rotary to 61.0', water Wc.J Wo 0< c.J o..~ TUBE ~~ ~ w:::;: :I: c.J w ""c za:~z rotary 61.0' to T.D. ....1:::1 .... V! U= J" THIN WALL ffia: ffia: <~IIl- ~I-' Seepage at 55.2' a.. a.... ~ ~:z a.. .... ww TUBE w III w a.. a.. IIlffi .... 1A < 0 <<lIS 0 :I: C= NX ROCK CORE V! a.. 
TOP BOT. OESeR I PTl ON OF STRATUM 

~ ~ s-l 

I-"-~ ~ CLAY, ,Hty, dark b=wn with weathered, limestone 
tti J:tt:: fragments and organic debris. 

2.0 
~ 85 55 (l c:; -~ ....... J"'~ -
~ 

~ . 
--5 r-- r---- LIMESTONE (Austin ChalkX soft, severely 

~ 
Cl weathered, moderately fractured, tan. 

~ 100 100 
O!::I:: 

~IO ~ 11.0 

t::CI::: 11.0 
~ 5.3 -Sharp Contact-
~ Llm:;WNI!. (Aus~~n Chal~), moaerat7ly to medium 

~ 
hard,-fresh, l~ght to dark gray w~th 0.2' to I' 

-15 thick moderately argillaceous to shaly limestone C2 100 100 interbeds I' to 5' apart. Also shale layers 0.2' 
~ thick, and fossil partings. 
~ -fossil parting at 6.4' 
tr!:I:!J -moderately argillaceous layer , medium gray, 

r- 2O ~ 
sharp contacts at 9.0'-9.8' 

21.0 -moderately weathered layer , tan, sharp contacts 

t:CI: at 11.0 '-12 .1' 
21.0 

~ -moderately argillaceous layer , medium gray, 
• ~ sharp contacts at 12.1'-12.9' 

r-25 ~ -moderately argillaceous layer, medium gray, 
C3 100 100 sharp contact at 15.9' to gradational contact 

~ 
at 16.3' 

-moderately argillaceous layer_, medium gray, :::r:c gradational contacts at 19.1'-19.8' 
~ -fossil partings at 25.0',26.3',26.9', and 30.1' 

~30 ~ - sh aly limestone layer, dark gray, sharp 
31 0 contacts at 25.0'-25.4' 

~ - sh aly limestone layer , dark gray, sharp 31.0 contacts at 27.6'-29.0' 
FITITJ -fossil partings at 31.9', 33.6', 34.5', and 38.6' 
~ -moderately argillaceous layer, medium gray, 

>- 35 ~ gradational contacts at 32.6'-33.2' 
-shaly limestone layer., dark gray, gradational 

C4 100 100 contacts at 35.3'-36.1' t:C::C:J -shale layer , soft, dark gray, sharp contacts 
~ at 39.7'-39.9' 
ES:I:2 

~40 ~ 41.0 

fTITJ=T 
~ 

_!::O:::I 

DRILLING GEOLOGIST M. Granger ASSISTANT R. Grjmstead CHECKED BY Shawn Wood 



LOG OF BORING 1--------------------------_____ -1( BaRING NO:BIR 43 PGZ CF 8 
PROJECT: Superconducting Supercollider f 

LOCATION:NE 231,237 t. 
CLIENT 0 2,178,839 ft. : The Earth Technology Corporat10n 

TASK NO.: 15 
DATE: 3-5/12-90 

~45 §gg C5 
i ~ 
I o::::t: 

.t;:ITJ: 

r50~ 

1-60~ 

, ~~ 

f-65~C7 
oz:;:I;I: 

-70~ 

1-80~ 

41.0 

51.0 

61.0 

~1.0 

TYPE: NX Core 

l- I-
z. Z 
UJ u UJ' 

U O 
UUJ 0:0 ffio: UJO: 
c.. a.. 

99 99 

51.0 

100 100 

61.0 

94 92 

71.0 

100 00 

181.0 

CASED TO: 

Z 
0°0:11) Z O: ..... UJUJ 
«1-0..:1: UJ. 
0« U a..u.. 
ZO:I-Z oil) «1-11) ..... zl-I-UJUJ 
II)~I-u) « 

::t: 
a.. 

GROUND EL: 623.3 ft. 

N/A CONTRACTOR: SwL (89-192) i 
SAMPLE LEGEND WATER INFORMATIC~ 

SCI SPL IT SPOON 
T= 2" THIN WALL 

TUBE See p. 1 of 8 
U= 3" THIN WALL 

TUBE 
c= NX ROCK CeRE 

DESCRIPTION OF STRATUM 
LIMESTONE (Austin Chalk), moderately to medium 
hard, fresh, light to dark gray with 0.4' to l' 
thick moderately argillaceous to sh aly limestonel 
interbeds I' to 4' apart. Also shale layers up , 
to 0.5' thick, fossil partings, low angle frac-
tures. I -shaly limestone layer, dark gray, gradational 
contact at 42.9' to sharD contact at 44.1' 

-shaly limestone layer, dark gray, sharp 
contacts at 46.9'-48.0' 

-fossil partings at 43.5', 4b.7', and 49.0' 

-shaly limestone layer, dark gray, gradational 
contacts at 52.4'-53.8' 

-shaly limestone layer, dark gray, sharp 
contacts at 55.7'-56.7' 

-fossil partings at 52.5',59.1' and 59.4' 
-tan water stained parting at 55.2' 
-moderately argillaceous layer, medium gray, 
gradational contact at 58.5' to sharp contact 
at 59.0' 

-shaly limestone layer, dark gray, sharp 
contact at 62.1' to gradational contact 
at 63.1' 

-fossil partings at 62.5', 62.6', 65.2', 66.8', 
68.1' and 69.8' 

·-shale layer, soft, dark gray, sharp contacts 
at 63.7'-64.1' 

-shaly limestone layer, dark gray, sharp 
contacts at 66.8'-67.3' 

-moderately argillaceous layer, medium gray, 
sharp contacts at 68.2'-69.8' 

-fossil partings at 71.2', 73.0', 73.4', 73.8' 
and 74.2' 

-shale layer, soft, dark gray, sharp contacts 
at 71. 8 ' -72 .1' 

-30°, smooth, open, slickensided fracture 
at 72.0' 

-shale layer , soft, dark gray, sharp contacts 
at 74.2'-74.6' 

-fossil partings at 76.6', 77.8', 79.3' and 
80.0' 

-shale layer , soft, dark gray, gradational 
contacts at 79.0'-79.5' 

DRILLING GEOLOGIST _M_._G_ra_n_g_e_r __ _ ASSISTANT R. Grimstead Shawn \-Iood CHECKED BY ______ _ -------



LOG OF BORING 
PRO";ECT: Superconducting Supercollider 

CL lENT: The Earth Technology Corporation 

iASK NO.: 15 

BaR ING NO: BIR 43 PC 3 OF 8 

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

GROUND EL: 623.3 ft. 

I 
I DATE:3-S/12-90 TYPE: ~ Core CASED TO: N/A CONTRACTOR: SwL (89-192) 

z 
f­

:t:UJ 
f-UJ 
a..u. 
UJ 
c 

....J a 
~ 
>­
I/) 

I I 

Fi1 
~C10 

_:r;:t;:I 

L,oo~ 

. := 
~ IO·J::I:I 

-~C11 
t::I::::I:: 

1-120~ 

TOP BOT. 

101.0 

101.( 

100 100 

111.0 

111.( 

99 99 

12l.P 

DRILL1NG GEOLOGIST __ ~M~.~G~r~an~i~e~r~ __ __ 

. 
z 
Woo 
a..u. 
01/) 
zl­
<I: 
:t: 

SAMPLE LEGEND 

S~ SPL I T SPOON 
T= 2" THIN WALL 

TUBE 
U= :3" THIN WALL 

TUBE 
C= NX ROCK CORE 

WATER INFORMATION 

See p. 1 of 8 

DESCRIPTION OF STRATUM 
LIMESTONE (Austin Chalk), moderately to medium 
hard, fresh, light to dark gray with 0.4' to l' 
thick moderately argillaceous to shaly limestone 
interbeds l' to 4' apart. Also shale layers 0.2' 
thick, fossil partings, bentonite layers. 

-shaly limestone lay~r , dark gray, gradational 
contacts at 80.8'-81.5' and 83.6'-84.4' 

-fossil partings at 83.8, 83.9' and 88.0' 
-moderately argillaceous layer, medium gray, 
gradational contacts at 87.5'-88.0' 

-shale layer , soft, dark gray, gradational I 
contacts at 90.1'-90.5' 

-1/16" bentonite seam, soft, bluish-gray at 90.3' 
-shale layer, soft, dark gray, gradational 
contacts at 91.9'-92.1' 

-shaly limestone layer , da~~ ~~ay, gradational 
contact at 92.8' to sharp contact at 94.0' 

-shale layer, soft, dark gray, sharp contacts 
at 96.4'-96.6' 

-shaly limestone layer, dark gray, sharp 
contacts at 96.6'-97.6' 

-shaly limestone layer, dark gray, gradational 
contacts at 98.6'-99.6' 

-shaly limestone layer, dark gray, sharp 
contact at 100.7' to gradational contact 
at 101.6' 

-Tossil partings at 101.0',102.8',103.9',104.5 
and 108.2' 

-shaly limestone layer, dark gray, sharp 
contacts at 104.9'-105.3' 

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

-shaly limestone layer, dark gray, sharp 
contacts at 110.7'-111.9' 

-shaly· limestone layer, dark gray, sharp \ 
contacts at 112.3'-113.0' 

-bentonjtic shale layer, light gray, sharp 
contacts at 114.7'-114.9' 

-shaly limestone layer, dark gray, gradational 
contacts at 115.7'-117.1' 

-bentonite 1aye1 , soft, bluish-gray, sharp 
contacts at 117.1'-117.8' 

-shaly limestone layer, dark gray, sharp 
contacts at 118.3'-119.8' 

-fossil parting at 119.7' 

ASS I ST ANT __ R_._G_r_i_m_s_t_ea_d ___ _ Shawn Wood CHECKED SY ______________ _ 



LOG OF BORING 
PROJ E CT: Superconducting Superco 11 ider 

CL rENT: The Earth Technology Corporation 

TASK NO.: 15 

!3GRING NO:BIR43PG 4 CF8 

LCCA TION: NE 231,237 ft. 
2,178,839 ft. 

GROUND EL: 
623.3 ft. 

------l 
I DATE:3_5 12-90 TYPE: NX Core CASED TO: N/A CONTRACTOR: SwL (89-192) 

r-125~ 
~ C13 

'::O:l 

~135~ 
, _eM C14 

~~ 

~145~ CIS 

::x:::r:: 
I ~ 

r150~ 

r-155~ 
Q;I: C16 

~ 

f-160~ 

UJ 
0 
Z 
< 
a: 
:I: 
l-
a.. UJ 
0 

BOT. 

131.( 

141.( 

141.1 

151.e 
151.( 

161.0 

l- I- I 
z. z .1 I UJ u UJ o . u UJ u c 
5a: 5a: 
a.. a.. 

I 
I 

100 100 I 

, 

100 100 

100 100 

00 100 

DR I LLI NG CEOLOC 1ST M. Granger 

z I 
0°0:11) 

Z I a:;:w.,IUJ UJ. 
~<a..O a..~ za:I-z <1-11) ..... I ~I-I I-UJUJ 
1I)C51-~ < . 

:I: 
a.. 

I 

I 
I 

I 
I 

I 

SAMPLE LEGEND I WATER INFORMATION 

s= SPL I T SPOON ! 
T= 2" THIN WALL I See p. 1 of 8 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 
LIMESTONE (Aust~n Chalk), moderateLY to med~um 
hard, fresh, light to dark gray with 0.2' to I' 
thick moderately argillaceous to shaly limestone 
interbeds I' to 2' apart. Also shale layers O.~' 
thick. fossil partings. 
-moderace1y argillacEous layer, medium gray, 
sharp contacts at 121.7'-122.7' 

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

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

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

-fossil partings at 127.2' and 129.6' 
-~" pyrite nodule at 129.5' 
-shale layer , soft, dark gray, sharp contacts 
at 132.5'-132.9' 

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

-ttl pyrite nodules at 134.4' and 135.1' 
-1" pyrite nodule at 137.8' 
-shale layer , soft, dark gray, sharp contacts 
at 140.8'-141.0' 

-fossil partings at 144.3' and 149.2' 
-shaly limestone layer, dark gray, sharp 
contacts at 144.3'-144.8' 

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

-shaly limestone layer, dark gray, gradational 
contact at 151.1' to sharp contact at 151.6' 

-shaly limestone l~yerJ d.<trk gray,. sharp 
contacts at 153.4'-153.7' 

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

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

-shaly limestone lay~r , dark gray, sharp 
contacts at 158.0'-158.3' 

-sha~y' limestone layer, dark gray, sharp 
contact at 160.6' to gradational contact at 161.' 

I 
i 

ASS ISTANT R Grimstead CHECKED BY ____ Sha __ wn __ W_O_O_d ____ _ 



LOG OF BORING 
S"'R ING NO BIR 43 PG I u • : 5 ,"" S i PROJECT: Superconducting Supercollider I 

\ 

LOCATION: N 231,237 ft. I CLIENT: The Earth Technology Corporation E 2,178,839 ft. 

I 
GROUNO El: 

ft. TASK NO.: 15 623.3 , 
DATE :3-50~:.90 TYPE: NX Core CASED TO: N/A CONTRACTOR: SwL (89192) I 

• 

UJ SAMPLE LEGEND WATER INFORMATION I UJ I.:) z 
a... a: z 

0°0:\1) . 5= SPUT SPOON z >-UJ < I-- I-- a: ..... UJUJ z 
T= 2" TH IN WALL - -l I--c:o a: z. z <I-a...:::x: UJ. t- ° UJ(.) UJ' 0< U a...u.. TUBE See p. 1 of 8 :J:UJ c:o UJ::::;: :J: , (.) UJ (.)0 za:I-Z 0\1) I--UJ :::t: ...J::l I--

ffia: a: c <1-1/'1_ U= 3" THIN WALL a...u.. >- z a... UJa: zl--
~ od I I--UJUJ UJ \I) UJ a.. a.. Vli:5I-\D < TUBE 0 
~ . c :I: C= NX ROCK CORE a... 

I TOP BOT. DESCRIPTION OF STRATUM 
I r; r;1 LIMESTONE (Austin Chalk), moderately to medium 
FlTlTl 161.( 

hard, fresh, light to dark gray with I' to 2' 
I I:::I:::r: thick sh aly limestone interbeds 2' to 4' apart. I 
, c:::er:: Al,o ,hale layer, 0.6' thick and pyrite nodule,. 1 

r165~ -shale layer , soft, dark gray, sharp contacts 
C17 100 100 at 163.9'-164.5' 

I x:r::: -shaly limestone layer , dark gray, gradational 
( p:::r:IT contacts at 168.8'-169.2' 

~ I -trace pyrite at 171.0' 

r170~ 171. D 
I 1:2::r5 171.( -2" pyrite nodule at 171.0' 
t t:I:::I:::l -traces of slickensided fracture at 171.1', 

unable to determine size or orientation from I , ~ recovered core. 
~175 ~ CIS 73 73 -shaly limestone layer , dark gray, gradational 

~ 
contacts at 175.0'-177.1' 

~ I 

1::C:I::!:: 179.0 I 

~180~ 179. ( 180.2 -Gradational Contact-

~ SH A L Y LIMESTONE (Transition) medium hard. - h fresh. extremely argillaceous, medium gray "==' . ~ with abundant fragments of fish bones, teeth, 
C19 69 68 ,and other fossil debris. 

~ 1-185 ~ 
~ 
I lQ? ? -<::n,.""" r"nl-:u~t-

SHALE (Eagle Ford), s6Tt, """fresn, hSSl.e, dark f== 
I ~ 189. ~ 

gray-with ocrasional harder l~stone'layers 
0.1' thick, medium angle fractures septarian 

~190 L= 189.C concretions and pyrite nodules. r 
I -I" pyrite nodules at 183.2'-183.4' 
~ C20 67 65 -I" limestone layer, with fossil parting 
b:=:-:--:: at 185.5' 

1-195 I 
-600

, smooth, open, slickensided fracture at 
I [96.0 190.1' 

I 196.( 
-limestone layer with multiple intersecting 
1/8" to 1/2" calcite veins, sharp contacts 

~ at 190.4'-191.0' 
~ -septarian concretions at 193.3',196.6',198.5' 
~ and 199.7' 

1-200 ~ C21 100 100 -I" pyrite nodule at 197.6' 

~ 
~ 
~ 

OR IlLING GEOlOG I ST Mike Granger ASSISTANT R. Grimstead CHECKED BY Shawn Wood 



LOG OF BORING 
PROJECT:Superconducting Supercollider 

CLIENT: The Earth Technology Corporation 

TASK NO.115 

L DATE : 3-5/12-90 TYPE : NX Core CASED TO 
I 

!w I 
IJ.J 
t:I Z Z 

0°0::1n . z 
I~~I <C l- I- Z - ...J 0:: O::-UJIJ.J z. z <C .... Il..::I: UJ. .... 

° lJJ u lJJ' 0<C U Il..u.. ::I:IJ.J c:l I UJ :i 
::I: U O 

.... UJ ::i ...J~I .... I UUJ 0::0 zo:: .... z oln 
a..~ ,... a.. ffio:: lJJO:: <C .... In .... z .... 
UJ In I ~ oc5 I 

UJ .... IJ.J UJ Il.. Il.. 1n~1-1D <C 0 
~ I 

0 ::I: 
a.. 

TOP BOT. 

r= I === 
I ~ 
: '= 

I [205§@ i I I 
!206.0 

I 
! - I I I 

, -i r===3 

~ I C22 58 58 
I 

1999 
,~ 

t2J5~ 
2l6.~ I 

~ 216.0 
~ 
~ 

r-220~ 
C23 87 87 

~ 

e:::::= 
, ~ 
-225 t= 
~ ?"h.D 
i::.= 226.( 
~ 

I ~ 

~23 
C:= C24 90 90 

L 
t = 
~ 

f-235 I I 236.0 
I 236. 
~ 

~ C25 99 99 

-240 ;:::::::::::::: === 241.C 

==== = ==== 

: 

I 

N/A 

9CR ING ~O: SIR 43 PG 6 OF 8 

i I' LOCATION: 

GROUND EL: 

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

623.3 ft. 

o TRACT R ( C N 0 : SwL 89-192 

SAMPLE LEGEND 'HATER ! NF eRMA TI ON 

S~ SPL IT SPOON 
I T= 2" THIN 'HALL See p. 1 of 8 

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 0.6' 
thick, mt!.dilJ!D angle fractures, fossil partings, 
septarian concretions and pyrite nodules. 
-45 0 , smooth, open, slickensided fractures 
at ZOO.3' 

-45 0 
,. closed tight, fractu,res at 200.2' , 

200.4',200.6',200.9' and 202.2' 
-limestone layer , with !" to ~" intersecting 
calcite and pyrite veins, sharp contacts 
at 201. 2-201. 3' 

-se?tarian concretions at 201.8' and 204.0' 
-400 

, closed, tight, fracture at 203.4' 
-septarian concretions at 206.0', 20;.1', and 
207.5' 

-pyrite parting, 1" nodule at 219.0' 

-1" pyrite nodule at 220.8' 

-!" pyrite seam at 121.1' 
-limestone layer , light gray, sharp contacts 
at 221.8' to gradational contact at 121.4' 

-septarian concretion at 230.5' 

-fossil partings at 238.1' and 239.3' 

-limestone layer , light gray, sharp contacts 
at 240.1'-240.5' 

I 

I 

I 
I 

I , 

I , 
I 

I 
I 
I 
I 

! 

I 
I 
j 
I 

i 

I 
I 

! 

DRILLING GEOLOGIST _____ M_._G_r_an_g_e_r ____ _ ASSISTANT R. Grimstead 
CHECKED BY 

Shawn Wood 
------- -------



LOG OF BORING 
PROJECT: Superconduct1ng Supercollider 

CL 1 ENT: The Earth Techno logy Corporation 

t- TASK NO.; 15 
DATE: ~_C;/"'_ In TYPE: NX Core CASED TO: 

Iw 
Q..a:: Z .... >-w -I I-IlJ I- ° :J:W ~ w~ I-W -I::::;) 

Q..u. >- §Ez UJ In 
c <od 

In I 

r245~ C26 

~ 

~ 
k55~ C27 

~ 

1-260~ 

. ~ 
i= 

.... 2651 C28 
i= 

1= 

rL270~ ;:::::::= 

= 
1-275~ C29 

i======== 

1-280~ 
1-= 

w 
c..:J Z z oOa::1n < l- I-- Z a:: a:: .... wUJ Z. z. <1-a..:J: w. Ul U UJ o 0< U Q..IJ.. :J: 
I- ' U w u" za::I-Z oil) 
a.. [Sa:: [Sa: <1-11) .... zl-I--UJUJ W a.. a.. II)~I--u) < 0 :J: 

a.. 
TOP 80T. 

241.( 

13 13 

251.( 
251.( 

91 91 

261.0 

261.( 

100 100 

?71 " 

271.( 

100 100 

281. D 

N/A 

3GR ING NO: SIR 43 PG 7 

LOCATION: NE 231,237 ft. 
2,178,839 ft. 

GROUND EL: 623.3 ft. 

CONTRACTOR: SwL (89-192) 

SAMPLE LEGEND WATER INFORMATION 

S ... SPLIT SPOON 
T= 2" THIN WALL See p. 1 of 8 

TUBE 
U= 3/1 THIN WALL 

TUBE 
c= NX ROCK CORE 

DESCRIPTION OF STRATUM 
SHALE (Eagle Ford) soft, fresh, fissile dark gray 
with occasional harder carbonate layers 0.3' 
thick, medium angle fractures, fossil partings 
and pyrite nodules. 

i 

-calcareous layer, sharp contacts at 241.0-241.3~ 
-limestone layer , light gray with e" calcite 
veins, sharp contacts at 242.0'-242.3' 

-~" pyrite nodule at 251.9' 
-45 0 

, smooth, open, slickensided fracture with 
traces of pyrite at 253.3' 

-limestone layer , light gray, sharp contacts at 
258.0'-258.2' 

-fossil parting with traces of pyrite at 258.1' 

-1" pyrite nodule at 265.4' 

-fossil parting at 266.4' 

-~" pyrite nodule at 271.1' 

-fossil partings at 272.1' and 277.5' 

DR ILL! NG GEOLOG 1ST .....J::I.M--i..lGtl:iraiil:DlggeeJT"--__ ASS I STANT R. Grimstead CHECKED B~ __ ~S~ha~wn~~wo~o~d~ __ __ 



LOG OF BORING 
PROJECT:Superconducting Supercollider 

CL I ENT: The Earth Techno logy Corporation 

TASK NO.: 15 

DATE: • _"- ,-,., _oAYPE: N1{ 'nr .. CASED TO: 

w 

I to:) Z w Z a.. 0: O°O:VI . Z < I-- I-- Z .... ...J >-w 0: O: .... UJw 
I-co Z ' 

~ ·1 
<1--a..:J: w. I- 0 w· :J:UJ ~ UJ~ :J: ,u~ U O 0< U a..u. 

I-UJ I-- 0:0 ZO:I--Z OVI ...J- ffia:: <I-- Vl .... a..u. >- Z a.. wO: zl-w I/) ~.., I w I-wW a.. a.. I/)~I--CJ:I < C 
~ I 

C :J: 
I a.. 

TOP eaT. 

~ 

~ 281.( 
~ I r E::::::: C30 97 I 97 

i 2851~ 

I 
r ':~ I I I I ~==== 

~ 288.( i 
I 

! 

I 
.J~ 288.( 

r290~ I 
I 

L-.,4==== 
I 

-1~ C31 46 46 I :~ 

I = 
~295g 

I 
~ 
~ 298.p 
~ 298.( = C32 300.( 100 100 

1-3 
~ 

r-- 300.( 

~ 
, 1= 

= 1-305§ 
C33 90 90 

r-
= 
..:::::::::::. 

-310 == 310. :l 

== 310.( 
:::::::::::: == == 

-315 :::::::::::: C34 73 73 ~ == = 
L-

I = 320.0 1-32 
I---

f---
f---, 

N/A 

3,JR I~4G NO: SIR 43 PG 8 8F 8 

LeCATICN: NE 231,237 ft. 2,178,839 ft. 

GROUND EL: 623.3 ft. 

CONTRACTOR: SwL .i.8.9..-1 g., , 

SAMPLE LEGEND 'HATER INFORMATION 

Sa SPL IT SPOON 
T= 2 AI TH IN WALL See p. 1 of 8 

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 3' 
thick, fossil partings and traces of pyrite. 

-trace pyrite at 291.3' 

-fossil partings at 307.0' and 311.5' 

_111 limestone seam, light gray at 310.6' " 

-calcareous layer', gradational contacts at 
314.4'-317.3' 

-interbedded limestone layers, (I" to 2") light 
gray, gradational contacts at 315.8'-317.2' 

Bottom of Exploration 320.0' 

! 

I 

I 
I 

I 

I 

OR ILLING GEOLOG I ST _.I!I.M~GL1:r<llan~g5.t!e~r __ _ ASSISTANT R. Grimstead CHECKED BY Shawn Wood ------- ----------------
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i 
BiJRING NO: BIR 44 PG 1 OF8 

PROJECT: Superconducting Supercollider 
LOCATION: N 231 ,160 ft. 

CLIENT: The Earth Technology Corporation E 2,178,664 ft. 
GROUND EL: 617.9 ft. TASK NO.: , c; 

LOG OF BORING 

OATE: 3 /, -13/90 TYPE: NX Core CASED TO: 5.0' CONTRACTOR: SwL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ CJ Z 
0...0:: Z 

0°0::11'1 . Sa SPL IT SPOON z < - ...J >-UJ 0:: 
.... .... a:-UJUJ z T= 2" THIN Drilled with air to 32.0', .... ro Z Z < .... O"':J: UJ WALL I- ° UJ' UJ' 0.... switched to water at 32.0'. 

i=~ ~ w:::::t :J: t.Jt.J t.J0 0< t.J 1J.. TUBE 
...J::J I- o::UJ 0::0 za:I-Z 011'1 U= 3" THIN WALL Unable to determine groundwater 

0...1.&- >- ~z 0... UJa: wO:: <1-11'1- zr- parameters below 32.0' w 11'1 UJ r-UJ w TUBE Q <"IS Q 0... 0... 1I'If5l-u:I < 
:J: c= NX ROCK CORE 11'1 0... 

TOP BOT. DESCRIPTION OF STRATUM 

W 0 
, c; H1() CLAY, soft, silty, dark brown to gray, traces 

~.O of organics. 
~ 2.0 

LIMESTONE (Austin Chalk), soft to medium, ~ C1 92 88 
4.5 moderately weathered, moderately fractured, 

1-5 ~ 4.5 tan. 
C2 68 66 -slightly argillaceous layers, soft, moderately 

~ 7~O weathered, tan, sharp contact at 4.5' to 
~ 7.0 7.8 gradational contact at 5.2' 
~ L .~Aust1n \,;nallq, moderately to medwm 

~ 
hard, fresh, light gray to dark gray with 0.1' 

r- 10 C3 92 90 to l' thick slightly, moderatel~ extremely 
I 

, argillaceous to shaly limestone interbeds I' to 
tI:::I:::t 112 0 4' apart. Also fOSSiliferous layers l' thick, 
:t;:r:;:I 12.0 fossil partings. 
~ -slightly argillaceous layer, soft to medium hard, 

~ 
1radational conacts at 10.9'-11.7' 

r-15 - ossil parting at 10.5' 
C4 100 100 -fossil partings at 12.2', 15.6', and 18.7' 

r;::r;:r:;: -slightly argillaceous layers, gray, gradationa 
tr::::r::r contacts at 14.1'-15.0', gradational contacts 

II:::::O at 16.8'-17.5' and gradational contacts at 

~ 
20.0'-20.3' 

~20 

I:I::r:: 122.0 -fossil partings at 22.5' and 24.8' p:;:r;: 22.0 
~ 

1-25 ~ C5 97 97 -moderately argillaceous layers, soft, gray, 
~ gradational contacts at 22.5'-22.8', grada-
~ tional contacts at 23.8'-23.9' and gradational 
e::o::: contacts at 30.0'-30.2' 

~ 
-slightly argillaceous layers, medium hard. light 

-30 gray, gradational contacts at 22.8'-23.8', 

O:::I: 32.0 
gradational contacts at 27.2'-27.8', grada-
tional contacts at 30.2'-30.7', fossiliferous 

x:;:Q 32.0 at 25.2'-26.1' 
I:?=?= 

f- 35 ~ 
-moderately argillaceous layer, dark gray, 
gradational contacts at 34.6'-34.8' 

-very argillaceous layer, dark gray, soft, at ~ 41.8'-42.0' 
!r::r::z: C6 100 98 -fossil parting at 36.1' and 38.0' 
~ -slightly argillaceous layer, gradational 

~ 
contacts at 37.8'-38.8' 

I- 40 -shaly limestone layer, dark gray, gradational i 

o::::r::: contact at 38.8' to sharp contact at 39.3' 
42.0 

iTJTIT 
05: 

DR 1 LLI NG GEOLOC I ST Dale Brown ASSISTANT Gary White CHECKED BY Shawn \-lood 



LOG OF BORING 
PROJECT:superconducting Supercollider 

CL lENT: The Earth Techno logy Corporation 

TASK NO.: 

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

w 
W t.:l 

a.. a: Z 
Z < ... ...J >-w a: l- I-

I-en :z: z I- 0 W· w· zw en w::::t : uU u C 
I-W ::i ...J::J I- a: w a: o 
o..u. >- Z a.. wa: wa: w I/) 

I ~ -'! w 
C C a.. a.. 

I TOP BOT. 

~ 

I...-~ ---I---I-~.----';'------l rc;::r;:x: 

~45~ 
i ~C7 
I x:::r::z: 

r:;::r;::x: 

r-50~ 
{ ;:t;IT 

-70~ 
~ 

-75~ 
;::Qi= 
~ C10 

iI:!::I::I: 

42.0 

152.0 
52.0 

62.0 
62.0 

72.0 
72.0 

82.0 

99 99 

100 1000 

100 100 

100 100 

Z 
0°0:1/) . 
a: .... UJw z 
<1-0..: w 

0..' c< u U. za:I-z OVl <I- Vl .... zl-I-~UJ 
I/)Cil-\D < 

:I: 
a.. 

8.:JRING NO:BIR44 PG2 OF 8 i 

LOCATION: N 231,160 ft. 

5.0' CONTRACTOR: 

SAMPLE LEGENO 

S= SPL I T SPOON 
T= 2" THIN WALL 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

E 2,178,664 ft. 
GROUND EL: 617.9 ft. 

SwL (89-192) 

WATER INFORMATICN 

See p. 1 of 8 

DESCRIPT!ON OF STRATUM 

\ 

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

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

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

-fossil partings at 45.5' and 50.S' 

-slightly argillaceous layer', gradational ! 
contacts at 52.S'-53.3' 

-moderately argillaceous layer, dark gray, i 
gradational contacts at 56.5'-57.5' \ 

-shaly limestone layers, gray, soft, fissile, I 
gradational contacts at 58.2'-58.5', and . 
dark gray, gradational contacts at 61.2'-61.S' I 

-fossil partings at 58.6', 59.5', 61.2', and 
61.S' 

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

'-bentonitic shale layer, dark gray, gradational 
contacts at 66.2'-66.5' 

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

-shaly limestone, dark gray, fissile, at 69.S' 
-40°, smooth, tight, slickensided fracture at 
66.4' 

-fossil partings at 63.9', 64.S', 67.6', 67.8' 
and 68.9' 

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

-slightly argillaceous layers, gray, gradational 
contacts at 73.0'-73.4', gradational contacts 
at 73.7'-75.0' and gradational contacts at 
80.0'-S1.5' 

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

-shaly limestone layers, soft, gray to dark 
gray, gradational contacts at 73.4'-73.7', 
75.0'-76.0' and 7S.7'-79.4' 

i 
I 

I 

DRILLING GEOLOGIST Dale Brown ASSISTANT Gary White CHECKED BY Shawn Wood 



LOG OF BORING 
PROJECT: 

Superconducting Supercollider 
CLIENT: 

The Earth Technology Corporation 
TASK NO.: 15 

l DATE: 3/5-13- 90 TYPE: NX Core 

z 
I­

:I:UJ 
I-UJ 
a..u.. 
UJ 
o 

I 

..J 
o 
~ 
>­
II') 

C12 

Cl3 

C14 

W 
t.:I 
Z 

"" ex: 

~ 
a.. w 
o 

TOP BOT. 

92.0 
92.0 

102. 
102.0 

112.0 
112.~ 

122.C 

100 100 

100 100 

93 93 

98 98 

CASED TO: 

BaRING NO:8IR 44 PG 3 

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

GROUND EL: 617.9 ft. 

'i . ()' CONTRACTOR: 

SAMPLE LEGEND 

S= SPLIT SPOON 
T= 2" THIN WALL 

TUBE 
U= 3" THIN WALL 

TUBE 
c= NX ROCK CORE 

..£\oLL (89-192) 

WATER INFORMATION 

See p. 1 of 8 

DESCRIPTION OF STRATUM 
LIMESTONE ~Austin Chalk), moderately to medium 
hard, fresh, light gray to dark gray with 0.2' to 
2' thick moderately to extremely argillaceous to 
shaly limestone 1nterbeds 0.2' to 3' apart. Also 
fossil partings, bentonite layer. 
-moderately argillaceous layers, dark gray, 
sharp contact at 82.1' to gradational contact' 
at 82.3', gradational contacts at 82.5'-84.2', 
86.3'-87.9', and gradational contact at 90.9' 
to sharp contact at 92.0' . 

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

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

-fossil parting at 89.9' I 
-moderately argillaceous layer, dark gray, 
gradational contacts at 93.1'-93.9' 

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

-fossil partings at 108.1 and 110.9' 
-moderately argillaceous layers, dark gray, 

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

-shaly limestone layers, gray, fissile, soft, 
gradational contacts at 105.9'-106.2', 
gradational contacts at 109.2'-109.4', and 
gradational contact at 111.1' to sharp contact 
at 111.4' 

-moderately argillaceous layers, dark gray, 
gradational contacts at 112.6'-113.9', 
gradational contacts at 115.8'-116.6', grada­
tional contacts at 117.8'-118.3', gradational 
contacts at 119.0'-119.7', and gradational 
contact at 121.0' to sharp contact at 121.7' 

-very argillaceous layer, dark gray, gradationa 
contacts at 117.4'-117.8' 

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

DRILLING GEOLOGIST __ ~Da~l~e~B~ro~wn~ ____ _ ASSISTANT Gary White 
--~~~~~-----

CHECKED BY Shawn Wood ----------------



LOG OF BORING 
8'::RING NO:BIR 44 PG 4 OF8 

pROJECT: Superconducting Supercollider 

CLIENT: The Earth Technology Corporation 

! HSK NO.: 15 

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

i GROUND EL:617.9 ft. 

I DATE: 3/5-13/90 TYPE: NX Core CASED ,0: 5.0' CONTRACTOR: SwL (89-192) 

: I 

I:: I..J 
i1-o 
I;:~ ~ 
,a.u. >-
I~ Vl 

UJ 
Q.a: 
>-UJ 
l-aJ 
UJ::::r: 
..J~ 

UJ 
t.:l 
Z 
~ 
a: 
:c 
I­
a.. 
UJ 
c 

I 
I ~ oc5 I 

I ~-....,....---I 
I 

I 1 

t-140~ 
~ 

I r::::r::r: C 1 7 

r-150~ 
~ 

i ~ 

L-155§g 
~C18 

~ 

TOP BOT. 

122.C 

I'~? () 

132.0 

hi . ., () 
142.( 

h t:;? () 

152.0 

162. 

100 100 

100 100 

100 100 

100 100 

:JRILLING GEOLOGIST Dale Brown 

I,~_S_A_MP_L_E __ L_E_G_E_N_D __ ~ ____ W_A_TE_R __ I_N_F_C_R_MA_T_I_O_N ______ ' 

• \' S= SPLIT SPOON 

I 
~ T= 2" THIN WALL I 
Q.. u.

V1
' TU B E 

l 0l-i U=;31/ THIN WALL 
See p. 1 of 8 

~ I TUBE 
:c I C= NX ROCK CORE 

I~, --------~--------------~ 
I DESCRIPTION OF STRATUM 

I 

I 
I 
I 

i 
I 

I 
i 
I 
I 

I 
I 

Aust~n Chalk), moderately to medium 
hard, fresh, light to dark gray with 0.2' to I' 
thick slightly, moderately, extremely argillaceou 
to shaly limestone interbeds 0.1' to 4' apart. I 
Also fossil partings, medium angle fractures and 
traces of pyrite. 
-35 0 smocth .. tight

1 
slickensided fra.cture at 127 .0',' 

-shaly l~m~stone ayer, Sort, ~e~lum gray, I 
gradational contact at 126.7' to sharp 
contact at 127.0' 

-pyrite nodule at 127.1' 
-moderately argillaceous layer, soft, medium 
gray, gradational contacts at 128.0'-129.5' 

-moderately argillaceous layer, soft, medium 
gray, gradational contacts at 129.6'-130.0' 

-moderately argillaceous layer, medium gray, 
gradational contacts at 133.6'-134.3' 

-shaly limestone layer, soft, dark gray, 
gradational contact at 134.8' to sharp contact 
at 135.0' 

-pyrite nodule at 134.9' 
-shaly limestone layer, soft, dark gray, 
sharp contacts at 138.0'-139.1' 

-slightly argillaceous layer, light gray, 
gradational contacts at 141.2'-141.5' 

-shaly limestone layers, dark gray, sharp 
contact at 144.1' to gradational contact at 
144.4', sharp contacts at 144.8'-145.0' 

'-pyri te nodule at 144.2' 
-moderately argillaceous layers, medium gray, 
gradational contacts at 147.2'-148.5', 
gradational contacts at 150.2'-151.4' 

-moderately argillaceous layer, dark gray 
sharp contact at 149.1' to gradational contact 
at 149.4' 

-fossil parting at 152.9' 

-very argillaceous layers, soft, dark gray, 
sharp contact 152.7' to gradational contact 
at 152.9', gradational contacts at 155.4'-155.9' 
and gradational contacts at 158.5'-159.1' 

-pyrite nodule at 155.2 and 155.4' 

ASS I STANT Gary White CHECKED BY Shawn Wood 



I , 
8GRING NO: SIR 44 PG 5 OF8 

PROJECT: . . 
Superconduct1ng Supercoll1der LOCATION: N 231,160 ft. 

CLIENT: 
The Earth Technology Corporation 

E 2,178,664 ft. 
GROUND EL: 617.9 ft. TASK NO.: 10; 

LOG OF BORING 

! DATE:~I _1'>./0 TYPE: NX r:ore CASED TO: 5.0' CONTRACTOR: SwL ~89-192J 
I I WATER INFORMA T1 ON W SAMPLE LEGEND 

W t.:I Z 
11. a: z eOa:V) , S= SPL IT SPOON z <C l- I- Z ..... ..J >-w a: a:;:U:Jw T= 2" THIN WALL .... ° 
I-[Il Z z, 

~<cI1.r3 
W 

:I:W ~ w::E w' we 11.' TUBE :I: UU U c za: .... z 
lJ.. See p. 1 of 8 .... w ...J::J I- a: w eV) U= :3" 11.lJ.. >- Z 11. wa: ffia: <CI-V) ..... zl- THIN WALL 

w V) 
I~~I W .... ww TUBE 11. 11. v)~I-u) <c e 0 :I: C= NX ROCK CORE 

1 

11. 

I I TOP BOT, DESCRIPTION OF STRATUM 
1= LIMESTONE .tAus:, ~n Chalk), mOClerately to meCl1Urn 

fITI=T= hard, fresh, light gray to dark gray with 0.3' to II 62.0 I' thick slightly, moderately argillaceous inter-

! I 
8ed~l' to 5' a~art. Also.fossiliferous layers 

.3 th~~, tr ces of pyr1te. 

~1651 
-foss111 erous limestone gradat10nal c~ncacts 
at 162.7'-163.0' 

~ 
I -moderately argillaceous layers, dark gray, 

C19 100 100 gradational contacts 163.4'-163.7', gradational 
I .::z::rcT.l contacts at 165.3'-165.6', gradational contacts 

c::r:r at 170.6'-171.3', and gradational contact at 

.~ 
172.0' to sharp contact at 173.0' rl70 -slightly argillaceous layers, gray to dark gray, I gradational contacts at 165.0'-165.3', grada-

Hrr: 172. tional contacts at 171.3'-172.0' 
72.0 -pyrite nodule at 163.5' 

~ -moderately argillaceous layers, fossiliferous, 
f--i dark gray, gradational contacts at 175.4'-176.1' 
~175l 

176.1 -Gradational Contact-.:rr:;::r: C20 75 75 SHA L Y LIMESTONE (Transition), medium hard, 
~ ., 

fresh, extremely argillaceous, medium gray with 

=-= abundant fragments of fish bones, and other 

=-= fossil debris. 
-180 ~ 177 .3 -Sharp Contact-

~l'W.J:; ~Mgle l"orCl), SOft, fresh, f1ss11e, darlt 
1 182. gray with occasional low, medium angle fractures, 
I 82.0 fos~il partings, septarian concretions, traces of . I ptpte. 

r== 
~ O~, smooth, eight, slickensided fracture at 

H85 179.2' 
I -45°, smooth, tight, slickensided fracture at 
I C21 100 100 189.9' 

~ 
-25°, smooth, tight, slickensided fracture at 

I ~ 
182.6' 

-limestone layers 0"), dark tan, medium hard at 189.3' 

~190 L (1~"), tan to gray, medium hard at 188.6'·188.7' I r== t:::::=:::: -very fossiliferous, dark gray at 187.2'-187.4' 
I 192. -10°, smooth, tight, slickensided fracture at 

~ 92.0 185.7' 

= -limestone layer 0"), gray, medium hard at 184.9' 
-fossil partings at 184.9' and 187.3' 

-195 ~ -pyrite nodules at 192.6' and 197.2' 

==== -50°, smooth, slickensided fracture at 195.7' 
::::::::::::::: -40°, smooth, tight, slickensided fracture at 

===== C22 99 99 196.1' 

::::::::::::::: -limestone layer (3/4"), gray, medium hard at 195.2' 
-20°, healed, pyrite filled. fracture at 198.5' 

-200 ~ -septarian concretions, gray at 199.0', 199.4' 
~ 200.1,200.3', and 200.7' 

=-= 202.( -30°, smooth, tight, slickensided fracture at 

=== 200.9' 

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

Alan Dover 
DRILLING GEOLOGIST pale Brown ASSISTANT __ ~G~a~ry~Wh~it~e~ __ __ CHECKED BY ---------------Shawn Wood 



LOG OF BORING 
PROJECT: 

Superconducting Supercollider 
CLIENT: 

The Earth Technology Corporation 
TASK NO.: 

iDA TE: ~ , <:. _, ~ J >( .. TYPE: CASED TO: 

I ~ 02.0 , -----: 

~ 
I-
I ~ C23 100 100 
, ~ 

~ 212. 
/212.0 

C24 100 100 

222.0 

I =:J , === 222.0 

i-225~ 

==== 
C2S 100 100 

[232.0 
232.( 

= 

C26 100 100 

= 

9i:RWG ~~C: BIR 44 PO 6:F 8 

LGCA T ~ C~l: N 231,160 ft. 
E 2,178,664 ft. 

GROUND EL.: 617.9 ft. 

5 0' CCNTRACTOR: SwL (89-192) 

SAMPLE LEGEND 

S= SPLI T SPOON I 
T= 2" THIN WALL 

TUBE 
U= 3 u THIN WALL 

TUBE 

WATER INFCRMATICN 

See p. 1 of 8 

c= NX ROCK CORE 
~D~E~SC~R~I~PT~IO~N~O~F-S~~~~ruM~------------~ 

SHALE (Eagle Ford), soft, fresh, fissile, dark 
with occasional harder carbonate layers l' thick, 
low to medium angle fractures, fossil partings 
and septarian concretions, traces of pyrite. 

-40°, smoocri, c~ghc, fracture at 202.0' 
-25°, smooth, tight, slickensided fracture 
at 202.9' 

-45°, healed, tight, fracture at 203.7' 
-30°, smooth, tight, slickensided fracture 
at 204.3' 

-55°, smooth, tight, slickensided fracture 
at 207.2' 

-65°, smooth, tight, slickensided fracture 
at 207.6' 

-50°, smooth, tight, slickensided fracture 
at 208.0' 

-severely fractured, healed, at 208.2'-208.6' 
-30°, smooth, tight, slickensided fracture 
at 210.1' 

-septarian concretions, gray, at 203.6' and 
207.0' 

-pyrite nodule at 208.2' 
-pyrite nodules at 214.3', 216.1', 216.0' and 
217.6' 

-limestone layer, medium hard, gray, sharp contacts 
at 217.1'-217.4' 

-fossiliferous, calcareous, shale layer, dark 
gray sharp contacts at 217.4'-217.7' 

-fossil parting at 221.5' 
-fossil parting, pyrite at 223.3' 
-calcareous shale, fossiliferous, gradational 
contacts at 224.9'-225.7' 

-fossil partings at 225.5' and 227.0' 
-60°, smooth, tight, slickensided fracture at 
229.8' 

-60°, healed, planar, fracture at 230.2' 
-55°, smooth, tight, slickensided fracture at 
230.9' 

-pyrite seam at 231.4' 
-septarian concretions at 234.3' ,234.7', 238.1' 
and 238.4' 

-calcareous shale, fossiliferous, sharp contacts 
at 234.8'-235.9' and gradational contacts at 
236.7'-237.1' 

-pyrite nodule at 239.1' 
-45°, smooth, tight, slickensided fracture 
at 238.2' 

OR ILL 1 NG OEOLOO I 5T _.:::D:=,a:,:le::.-!::B.!.,;ro:::,:wn:.!.:... __ _ ASS I STANT Alan Dover CHECK ED 3 '( __ Sh_a_\o_'ll_\~_O_Od __ _ 



LOG OF BORING 
7 OF8 I a'::R ING NO: 81 R 44 PG 

PROJECT: Superconducting Supercollider 
LOCATION: N 231,160 ft. 

CLIENT: The Earth Technology Corporation E 2,178,664 ft. 

TASK NO.: GROUND EL: 617.9 ft. 
15 

I DATE:3/5-13/90 TYPE: NX Core CASED TO: 5.0' CONTRACTOR: SwL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
w t:I Z 
a.. a: Z OOa:Vl . 5= SPLIT SPOON z < l- I-- Z - ...J :>-w a: a:r-wUJ T= 2" THIN WALL I-- ° l--aJ Z. Z. <I--o..z UJ. 

zw aJ w::::i: Z UJ u wo 0< U 0..1.1.. TUBE See p. 1 of 8 1-1.1.1 ::::i: ...J~ I- UUJ U o za:I-Z 011'1 U= 3" THIN o..u. :>- ~z a.. 50: 50: <1-11'1- zl-- WALL 
1.1.1 11'1 UJ I-wUJ TUBE a.. a.. VlCJI-IJ) < C <-' c z C= NX ROCK CORE 11'1 a.. 

I I TOP BOT. DESCRIPTION OF STRATUM 
~ tz40.0 SHALE (Eagle Ford), soft, fresh, fissile, dark 
~ gray with occasional harder carbonate layers 0.5' 
s:::= thick, medium angle fractures, fossil partings 

. ~ and traces of pyrite and calcite . 

r-245~ 100 100 
-fossil partin~ at 240.2' 

C27 -pyrite seam (i") at 243.2' 
-pyrite nodule at 246.3', 249.7', and 249.9' 

t== 
I ~ 
~ 

r50~ 250. -limest~ne layers, gray, calcite filled, 
~50.0 some pyrite, sharp contacts at 251.1'-251.4' 

1 ~ -pyrite nodules at 251.4', 251.6', 251.7' and 
~ 256.7' 

. i= -limestone layer, gray, fractured, calcite ! 

~ filled, some pyrite, sharp contacts at I 

R55 C28 86 86 255.0'-255.5' 
-60 0

, smooth, tight, slickensided fracture 
~ at 255.6' 
~ -pyrite layer (3/4") at 255.5' 
~ -550

, healed, calcite filled, fracture at 254.8' 

f-260~ 1260.0 -400
, smooth, tight, slickensided fracture 

at 265.6' 
260.( -600

, smooth, planar, transverse slickensided 
'~ fracture at 255.8' = 
~ -fossil parting at 256.8' . 1== 

~265 
E;::::::::: 
~ 

C29 98 98 

~ 

= 
~ 

r 270 ~ t170.0 
~ 270.0 
1 
r= 
i= 

~275 
1= C30 90 90 -fossil partings at 275.0' and 276.0' 1= 
~ 

~ == I 

.... 280 r= 80.0 
~ 

~ 
~ 
i:==: 

DRILLING GEOLOGIST Dale Brown ASSISTANT __ ~Aul~aDn_Duo~y~e~r~ ____ _ CHECKED BY Shawn Wood 



LOG OF BORING 
r-;:;-;:;-;:;-:-;::-;::;::-------------------------', BuR ING NO: BI R 44 PG 8 OF 8 

PROJECT: . l'd Superconductlng Supercol 1 er 
LOCATION: N 231,160 ft. 

CLIENT: The Earth Technology Corporation E 2,178,664 ft. 
GROUND EL: 617.9 ft. TASK NO.: 1<; 

DATE:"'/~-13/90 TYPE: 

1.1.1 
Z 0..1%: 
.- ...J >-1.1.1 
~ a I-CI) 

::t:1IJ ~ 1IJ~ 
~1.1.1 ...J:::l 
0..,* >- ~z 1.1.1 I/) 
C «od 

In 

--

~ 
~ 
1=== 
~ 

r
i 285~ 

r-=:: cn 

!-290~ 
I != 

f ~ 
I J=== 

~ C32 
~ 

, 

1.1.1 
t:) 

z « 
I%: 

::t: 
~ 
0.. 
1.1.1 
o 

TOP SOT. 

2ao.C 

\290.0 
290.( 

/300.( 
300.( 

NX Core 

I­
:z 
UJ' t.Ju 
I%:UJ 
UJa:: 
0.. 

89 

100 

I 
89 I 

I 

100 

C33 99 99 

1= 

==== C34 

==== 
1-315~ 
I--­

I--­
I--­
'--
1-320 
~ 

--

o 

~ 1 C; .( 

DR1LLING GEOLOGIST Dale Brown 

o 

CASED TO: 5.0' CONTRACTOR: SwL (89-192) 

SAMPLE LEGEND WATER INFORMATION 

S= SPL IT SPOON 
T= 2/1 THIN WALL 

TUBE See p. 1 of 8 
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 2' 
thick, fossiliferous layer, fossil partings and 
septarian concretions. 

-septarian concretion at 286.7' 

-fossil partings at 290.1',291.4',251.9'. 
293.3', 295.0', 295.5', 299.5' and 300.0' 

-fossiliferous shale, very soft, very fissile, 
sharp transition at 293.0' to gradational 
transition at 296.9' 

-fossil partings at 302.1', 302.6', 303.3', 
304.8',305.1',305.2',305.4',305.8',306.4' 
and 306.9' 

-calcareous shale transition sharp contact at 
307.4' to gradational contact at 309.4' 

-limestone layers, soft, broken, argillaceous 
gradational contact at 309.4' to sharp 
contact at 310.0' 

Bottom of Exploration at 315.0 feet 

ASS ISTANT Gary White CHECKED BY Shawn Wood 



wp.V96D/I~ 

LITHOLOGIC LOG 

BIR 45 



r------------------------------------------------------------------T--------------------------____ ~ La BORING I 
SORING NO:BIR 45PG 1 OF 8 

I 
PROJECT: The Superconducting Supercollider 

LOCATION: N 231,515 ft. 
CLIENT: The Earth Technology Corporation E 2,178,508 ft. , 

G OF 

TASK NO.: 15 GROUND EL: 616.3 ft. 

DATE: 4/3·9/90 TYPE: NX Core CASED TO: 5' CONTRACTOR: SwL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ C) z 
Cl.a: z 

o ° a: III . Sa SPL I T SPOON z < l- I- Z - ....J ~LtJ a: a:-LtJLtJ T= 2" TH IN WALL I-CIl z z. < I- Cl..::t: LtJ. I- 0 LtJ" Began drilling with air to 61.0' j:tj ~ UJ::E ::t: UU LtJ c c< U Cl.u.. TUBE 
....J:::l I- a:LtJ U o za:I-Z c lll U= 3" THIN WALL switched to water, no seepage . Cl.u.. ~ ~z Cl. UJa: ffia: <1-1Il_ zl- Unable to de te rm i n e parameters LtJ III UJ I-UJUJ TUBE Q.. Q.. 1Il~1-~ < 0 <"" C ::t: C= NX ROCK CORE at groundwater table. 
III Q.. 

TOP BOT. DESCRIPTION OF STRATUM 
to..~ 

f-- CLAY, soft, fine organics, dark brownish gray 
~ with occasional severely weathered limestone 
!J::::C: 2.0 fragments 
II:;I;I 1.0 

'-5 ~ LIMESTONE (Austin Chalk), soft to medium, moist 
C1 93 93 severely weathered, tan with weathered moder-p:;::r:;: ately argillaceous layers I' thick. 

~ 
tr::C:r -moderately argillaceous tan layers, sharp 

gg contacts at 6.7'-8.0' 
f- 10 

11.0 
~ 11.0 ;:x:;:x:;: 
~ 13.8 

f-15 ~ LIMESTONE (Austin Chalk), moderately to medium 
C2 96 90 hard, fresh, light gray to dark gray with I' to 

~ 2' thick slightly, moderately argillaceous 

~ 
limestone interbeds 2' to 4' apart. Also 
fossil partings. I 

tI::C ! 
f-20 ~ -fossil partings at 14.4', 14.5', 14.6', 15.3', , 

~1.0 16.0', 16.6', and 17.0' 

o:::r Ill.U 

~ , tLrY -fossil partings at 23.9' and 27.2' 

1-25 ~ C3 100 100 -slightly argillaceous layer, gradational 
~ contacts at 26.0'-27.3' 

tr:6 
tr;J:;:I 

1-30 ~ 
-moderately argillaceous layer, gradational 

31.0 contact at 29.3' to sharp contact at 30.3' 
:;::z:;::r:;:: .H .• U 

-slightly argillaceous layers, gradational :;::r;::IT contact at 33.0' to sharp contact at 34.2'; 
!I::I::I gradational contacts at 38.5'-40.0' 

I- 35 fg§ -fossil partings at 33.2' and 35.7' 
C4 100 100 

~ 
t:::r:::I::: 
!;I;I; 

I- 40 ~ 41.0 
fITITl 
fITlTl 
1!ti 

DRILLING CEOLOGIST ____ D_._B_r_own ______ __ ASSISTANT G. White CHECKED BY ___ S_h_a_wn __ w_o_o_d ____ _ 



1 LOG OF BORING 2 8 BaRING NO:BIR 45PG OF 
PROJECT: The Superconducting Supercollider' 

LOCATION: N 231,515 ft. 
CLIENT: The Earth Technology Corporation E 2,178,508 ft. 

TASK NO.: 15 
GROUND EL: 616.3 ft. 

DATE: 4/3-9/90 TYPE: NX Core CASED TO: 5' CONTRACTOR: SwL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ t:) z 
a. a: z oOa:en . Sa SPLIT SPOON z « l- I- Z ... ..J >-UJ a: z. z. a:"'wUJ UJ. T= 2" TH IN WALL See p. 1 of 8 I- ° I-CIJ <1-a.:I: 

:I:W ~ UJ::::::E :J: UJ(,J UJ o 0< U a.u. TUBE 
I-W ..J::::l I- (,Jw (,Jc za:I-z oen U= 3" THIN WALL a.u. >- ~z a. ffia: ffia: <I-en ... zl-UJ en UJ I-UJ UJ TUBE a. a. en~1-1D < 0 <od 0 :J: c= NX ROCK CORE en 

, 
a. 

TOP BOT. DESCRIPTION OF STRATUM 
~ 
t:::I::J: 41.0 LIMESTONE (Austin Chalk), moderately to medium 
~ hard, fresh, light gray to dark gray with I' to 

~ 
3' thick slightly, moderately, extremely 

apartf 
r45~ 

argillaceous limestone interbeds I' to 18' 
Also fossil partings. 

C5 100 100 -fossil partings at 41.6',45.5' and 50.2' 
~ 

I CI:I: 
~ -slightly argillaceous layers, gradational 

[-50 ~ 
contacts at 41.5'-42.7'; gradational contacts 
at 48.5'-49.5' 

; 1 n 
I ~ 51.0 
~ 

1:::I::I: 
r-55 ~ I h::I:: C6 100 100 ! i;:I:;J:; 

p:;:x::r 

f-60~ 
1f,1.n 

~ p1.0 
tr::I:: 
c:r:::z::: 

1-65~ 
-moderately argillaceous layers, dark gray, 

CI!I: 1'7 ~OO 100 gradational contacts at 67.2'-68.1'; sharp 
r:::;::t;J: contacts at 70.1'-71.0', and gradational 
:r:r: contact at 65.8' to sharp contact at 66.1' 

-70~ 71.0 -fossil partings at 61.4',61.8',63.3',64.8', 
70.1' and 70.5' 

.~ 71.0 
o:::r: -moderately argillaceous layers, dark gray, 
t:;:t;:t: sharp contact at 71.0' to gradational contact 

f-75~ 
at 72.3'; gradational contacts at 74.0'-76.0'; 
and gradational contacts at 79.0'-80.8' 

8 100 100 
:;::r:;::t:;: -very argillaceous layers, dark gray, fissile, 
~ gradational contacts at 76.8'-77.1'; grada-
~ tiona1 contacts at 78.6'-79.0' 

~ 
-fossil partings at 72.3' and 78.2' 

I- 80 
31.0 

b:::I::: 
p::;:x:;: 
?TIT 

DRILLING GEOLOGIST ____ ~D~.~Br~o_wn ________ _ ASSISTANT -------G. White CHECKED BY -----------------
Shawn Wood 



; LOG OF BORING I 
SaRING NO: BIR 45PG 3 8 OF 

PROJECT: The Superconducting Supercollider 
LOCATION: N 231,515 ft. 

CLIENT: The Earth Technology Corporation E 2,178,508 ft. 

TASK NO.: 15 
GROUND EL: 616.3 ft. 

DATE: 4/3·9/90 T_YPE: NX Core CASED TO: 5' CONTRACTOR: SwL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ t:) 

Z 
a. a: z 

OOa:VI . S= SPL IT SPOON Z < l- I- Z .... -J >-w a: a:-ww T= 2" THIN WALL I-CD z Z <1-0.:J: w. See p. 1 of 8 I- ° W· w· :J:W ~ 1LI:::::i :J: UU u O 0< U o.t... TUBE I-W ...J:::l I- a: ILl a: c za:I-Z 011'1 U= 3" THIN WALL o.t... >- ~z a. wa: ILIa: <1-11'1- zl-W VI ILl I-wW TUBE a. a. Vlf51-1D < 0 <0c5 0 :J: c= NX ROCK CORE I/) ----- a.. 

... L-- TOP BOT.· _. - - DESCRIPTION OF STRATUM .-. -
~ LIMESTONE (Austin Chalk), moderately to medium :r::x::: 81.0 hard, fresh, light gray to dark gray with 0.5' to 

_;:t:;IT 2' thick slightly moderately argillaceous 
?TI:r limestone interbeds 2' to 4' apart. Also fossil 

\...S5m partings, bentonite layer, and medium angle 
fractures. 

C9 100 100 -fossil partings at 82.9', 83.7', 87.5', 88.6', 
I:?TI and 89.0' 

""5:5::: -moderately argillaceous layers, dark gray, 
t:::I::I:: gradational contacts at 83.5'-84.6'; gradational 

\ 90~ 
contacts at 86.1'-86.6'; and gradational contact 
at 88.0'-88.7' F:t;Q: Ql.0 -slightly argillaceous layer, gradational contact 

91.0 at 90.1' to sharp contact at 91.0' 
~ -moderately argillaceous layers, dark gray, 

~~ 
gradational contacts at 92.2'-93.6'; gradational 
contacts at 95.8'-97.0'; and gradational con-
tact at 98.8' to sharp contact at 99.6' 

C10 100 100 
~ -fossil parting at 96.2' 
~~ 
iITJTI 

r-IOO~ 
101.0 -fossil partings at 101.9',102.0', and 108.4' 

~ 101.( -bentonitic shale layer, soft, gray, sharp 
'?T1-r contact at 104.5' to gradational contact at 

, ~ 105.0' 
-bentonite layer, soft, bluish-gray, gradational 

~JO 
~ 

contact at 105.0' to sharp contact at 105.8' 
Cll 100 100 

~ -45°, smooth, tight, planar, healed slickensided 
!:;:r;:::t; fracture at 106.2' 
~ -50°, smooth, tight, planar, slickensided frac-

~ 
ture at 107.3' 

~IJO 
1111.<1 

fIT1T1 111.( -fossil partings at 115.1' and 115.5' 
~ 
~ 

--.115 ~ e12 100 100 
p:;::z:;:t 
~ 
t5::5::: 

1-120 ~ 121.0 
'ti::I 
t:CI:::I 
~ 

DRILLING CEOLOGIST __ ~D~._B~r~o_wn~ __ ___ ASSISTANT __ ~B~.~M~o~r~g~an~ ____ _ CHECKED BY ____ S_ha_wn ___ w_oO_d ____ _ 



LOG OF BORING 
PROJECT: The Superconducting Supercollider 

CL lENT: The Earth Technology Corporation 

TASK NO.: 15 

\ DATE: 4/3-9/90 TYPE: NX Core CASED TO: 
f 

UJ 
z - ..J 

I- ° 

11.0:: 
>-UJ 
l-aJ 

~LIJ ~ I-LIJ 
11. .... >-
LIJ I/) 
C 

LIJ:::i 
.,J::J 
~z 
<ed 

I I 
I/) 

----

CD 

C14 

!-140~ 

;-145~ 
I--'-r E2::2:r"l1'1 CIS 

o:::x::: 

r-160~ 

UJ 
t.:J 
Z 
< 
0:: 

~ 
I-
a.. 
LIJ 
0 

I 

TOP BOT. 
r- - ---

121.0 

141.( 
41.0 

151.0 
151.( 

L6l.0 

Z 
0°0::1/) l- I- Z O:: .... LlJUJ Z Z <I-a...~ UJ 41· 41· 11.. 

uU u o 0< U I.r.. 
o::LIJ Ir° zlrl-Z oil) 
UJIr 410:: <1-11) .... zl-I-UJUJ a.. a.. I/)CJl-oJ:I < 

:J: 
a.. 

-

\ 

100 100 I I 

100 P.OO 

00 00 

67 67 

BaRING NO:BIR 45PG 4 OF 8 

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

GROUND EL: 616.3 ft. 

5' CONTRACTOR: SwL (89-192) 

SAMPLE LEGEND 

Sa SPL I T SPOON 
T= 2" THIN WALL 

TUBE 
U= :3" TH IN WALL 

TUBE 
C= NX ROCK CORE 

WATER INFORMATION 

See p. 1 of 8 

DESCRIPTION OF STRATUM 

LIMESTONE (Austin Chalk), moderately to medium 
hard, fresh, light gray to dark gray with 0.1' 
to l' thick moderately, extremely argillaceous 
limestone interbeds 2' to 6' apart. Also 
pyrite nodules. 

-pyrite nodules at 122.9',123.7', and 124.4' 

I 
-very argillaceous layers, dark gray, sharp ! 
contacts at 132.3'-132.8', sharp contacts at 
138.4'-138.5' 

-moderately argillaceous layers, dark gray, 
sharp contacts at 142.9'-143.1',sharp contacts 
at 146.6'-146.8', and gradational contacts at 
149.3'-150.0' 

-very argillaceous layer, dark gray, sharp 
contacts at 152.6'-153.1' 

-moderately argillaceous layer, dark gray, 
gradational contacts at 156.7'-157.0' 

DRILLING GEOLOGIST __ D_._B_r_o_wn __ _ ASSISTANT B. Morgan ---.-;:..--- CHECKED BY ___ S_ha_wn __ w_oo_d __ _ 



I LOG OF BORING I 
I 8GRING NO:SIR 45PG 5 CF 8 

PROJECT: The Superconducting Supercollider 
LOCATION: N 231,515 ft. 

CLIENT: The Earth Technology Corporation E 2,178,508 ft. 

TASK NO.: 15 
GROUND EL: 616.3 ft. 

OA TE: 4/3-9/90 .. TYPE: .,...,. f". CASED TO: c,' CONTRACTOR: SwL 189-192) 

UI SAMPLE LEGEND WATER INFORMATION I UI e,:, Z 
o..rr z 

0°0::11'1 S= SPL IT SPOON z < l- I- Z - -J >-UI a:: O::-UIUI T= 2" THIN WALL I- ° 
I-CI) Z. Z. <1-0..::I: UI See p. 1 of 8 Wu we 0< U 0... 

TUBE ::I:IJJ ~ IJJ:::&' ::I: IL. 
I-IJJ -J:::::1 I- ulJJ U c zrrl- z ell'l U= 3" THIN WALL o..u. >- ~z 0.. ffio:: ffio:: <1-11'1- zl-
IJJ 11'1 UI I-wUI TUBE Cl.. 0.. II'I~I-\A < 0 <"" c ;;C C= NX ROCK CORE 11'1 I 

Cl.. . - .. - . 

I TOP BOT. DESCRIPTION OF STRATUM . .-
~ 
to:::l 161.0 

! 
LIMESTONE (Austin Chalk), moderately to medium 

I tr:;::r:;:I hard, fresh, light gray to dark gray with I' to 
I fITITI 2' thick slightly, moderately argillaceous 

r-'65~ 
limestone interbeds. 
-slightly argillaceous layers, gradational I 

Cl7 99 99 contacts at 163.6'-165.3'; gradational contacts 
I .;::s:s 

at 167.0'-169.5' 
I ~ -moderately argillaceous layers, dark gray, 

)l:;::r;:t gradational contacts at 165.3'-167.0' and 

:""170 ~ 
169.5'-170.9' 

I 171 171.0 -Sha_rp Contact-
I =:a::::t: 171.0 
~ SHALEY LIMESTONE (Transition) medium, fresh, ! 

i ~ extremely argillaceous, medium gray with I 
~175~ 

abundant fragments of fish bones, sharks teeth, I 
and other fossil debris. 

1 C18 96 96 171.6 -Sharp Contact- I 

~ 
I 

I 
~ I 

~ SHALE (Eagle Ford) soft, fresh, fissile, dark I 

r:==:: gray with occasional layers of limestone, 
!-180~ 

I I'll .0 
calcareous shale and septarian concretions. ~ 

~ 181.0 -limestone layer, medium, fresh, gray, sharp ¢::== contacts at 181.4'-181.6' 
~ -calcareous shale, soft, dark tan at 183.8', 

1-185 
r----- '184.7',186.9' and sharp contacts at 189.8'-
I 190.0' I C19 100 100 
I 
r= 

I E= 

~190~ 
1190.0 

-limestone layers, medium, fresh, gray, 
sharp contacts at 190.2'-190.3'; 193.3', and 

~ 190.C sharp contacts at 195.3'-195.4' 
~ -calcareous shale layer, soft, dark tan, at 
~ 191.8',192.4' and 194.9' 

1-195 F -septarian concretions at 194.3',195.1',196.9' 
I and 197.2' 

C20 92 92 
C::::=:= 

~ 
~ 

'-200 f== 
I 

~oo.o >====:: 
~ 
E= 

==== 
DRILLING CEOLOCIST __ ~D~.~B~ro~wn~----- ASSISTANT G. White 

~'----'-"=.:::------
CHECKED BY ----------------

Shawn Wood 



LOG OF BORING 
PROJECT: The Superconducting Supercollider 

CL lENT: The Earth Techno logy Corporation 

TASK NO.: 15 

3':RI~lG ~m:BIR 45PG 6 OF 8 

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

GROUND EL: 616.3 ft. 

DA TE: 4/3·9/90 TYPE: NX Core CASED iO: 5' CONTRACTOR: SwL (89-192) 

UJ 
UJ t:J 

a... a: z 
z < ... ...J >-UJ a: 

I- ° 
I-co 

:::t:UJ co UJ=<7 :::t: I-UJ =<7 ...J~ I-
a...u.. >- z a... 
UJ '" I ~od I 

UJ 
C c 

~ 
~ 

I ~ 

! S 
r-205~ C21 
~ 

::::::::::::= 
I ~ 

1-220 ~ 
;:::::::::::::: 
~ 

~ 
, ::= 

1-225 ~ ~ C23 
t::= 
~ 
l= 

L23 
-=---

I = 
~ 

~ 

===::::: 
1-235 I I C24 

I 
~ 
1 

f-0240 ~ 
~ 

~ 

~ 

==::::::: 

TOP aOT. 
200.( 

210.( 
1L..lU. 

220.( 
1220 .( 

230.( 
1 230 .( 

240.( 

z 
oOa:", . 

l- I- a: .... UJUJ z 
z z <I-a...:::t: UJ. w' UJ' 0< U a...u. ,u~ U O 

za:I-Z 
ffia: a: o <1-", .... 0'" UJa: I-UJUJ zl-
a.. a.. CII~I-y:j < 

:::t: 
a.. 

I ! 
I I 

100 
I I 

1
100 ! 

i 
I 

100 100 

100 100 

89 89 

SAMPLE LEGEND WATER !NFORMATlCN 

S ... SPL I T SPOON 
I T= 2" THIN WALL 

TUBE 
See p. 1 of 8 

u= 3" THIN WALL 
TUBE 

c= NX ROCK CORE 

DESCRIPTION OF STRATUM 

SHALE (Eagle Ford), soft, fresh, fissile, dark 
gray with occasional fossil partings, septarian 
concretions, pyrite nodules, limestone and 
calcareous shale layers 0.1' to 4' thick. 
-pyrite nodule (1") at 203.3' 
-pyrite layer 0"), at 207.7' 

-limestone layer, medium, fresh, gray, sharp 
contacts at 213.0'-213.1' 

-pyrite layer, fine grained, sharp contacts at 
213.1'-213.5' 

-limestone layer, medium, fresh, gray, sharp 
contacts at 221.4'-221.5' 

-calcareous shale layer, soft, brownish gray, 
gradational contacts at 222.0'-222.4' 

-pyrite layer, fine grained, gradational contacts 
at 233.5'-233.9' 

-septarian concretions at 233.9',234.8, and 
238.8' 

CHECKED BY Shawn Wood 

: 

DRILLING CEOLOCIST __ --D-.-B-r-own-------- ASSISTANT~G~~Wb~l~·t~e~ ____ __ -----------



LOG OF BORING I 
9-'RING NO SIR 45PG 7 '"'F 8 I ... : u 

PROJECT: The Superconducting Supercollider I 

LOCATION: N 231,515 ft. 
CLIENT: The Earth Technology Corporation E 2,178,508 ft. 

TASK NO.: 15 GROUND EL: 616.3 ft. 

DATE: 4/3-9/90 TYPE: NX Core CASED TO: 5' CONTRACTOR: SwL (89-192) 

w SAMPLE LEGEND WATER INFORMATION I w t.:I Z 
Q. cc Z 

OOCCVl . S= SPL I T SPOON z < l- I- Z .... -.J >-w cc e:: .... ww T= 2" THIN WALL l- e I-cc z. z <1-a..::I: w. See p. 1 of 8 
Wu w' c< u Q.u. TUBE ::t:w cc w:::i ::I: U w U C Zccl- Z I-W :::i .,J::J I-
ffie:: CCO <I- Vl .... 

01/) u= 3" THIN WALL Q.u.. >- ~z Q. we:: zl-W I/) W I-Ww TUBE Q. Q. VI~I-<D < 0 <-' c ::I: C= NX ROCK CORE VI Q. 

TOP BOT. DESCRIPTION OF STRATUM 
~ 

- 240.( 
~ SHALE (Eagle Ford), soft, fresh, fissile, dark 
=::::::. gray. 
~ 

~245~ C25 100 100 

~ 
I t:::::::::::::: 
~ 

r50~ 250. 
.~ 1250 .0 
~ 
~ 

I ~ 

~55 ;::=::::: 
~ C26 40 40 
~ 
~ 
1= 

1-260 ~ 260. 
~ ~ou.u 

~ 

~ . t:==:::: 
1-265 I C27 19 19 I ~ 
~ 

~ 
F=::::: 

r 270 
~ 270.( 

==== ,/u.u 

~ 

=== I==:::::: 

.... 275 I ,= C28 00 100 
I 
~ 
~ 

f-280 r=---- 280.( 
1= 
E=:::: 
~ 

=== 
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LOG OF BORING BaRING NO:SIR 45p·G 8 OF 8 : I 
PROJECT: The Superconducting Supercollider 

LOCATION: N 231,515 ft. 
CLIENT: The Earth Technology Corporation E 2,178,508 ft. 

TASK NO.: 15 GROUND EL: 616.3 ft. 

! DATE: 4/3-9/90 TYPE: NX Core CASED TO: 5' CONTRACTOR: SwL 189-192) 
! 

SAMPLE LEGEND WATER INFORMATION W 
W t.:I Z 
a.. a: Z oOa:..n 

I~~I 
Sa SPL I T SPOON Z < l- I-..... .J >-w a: a: ..... WW T= 2" THIN WALL I-[D Z Z <I-a..z See p. 1 of 8 I-- ° w' w' ZW ~ w~ z UU u O 0< U TUBE I-UJ ...j:::l I- a:w a: c za:I-Z 
U= 3" THIN WALL a..u. >- ~z a.. wa: wa: <1--11'1 ..... ~I-I UJ 11'1 lIJ I-WW TUBE a.. a.. V'I~I-u) 0 <"" 0 Z C= NX ROCK CORE I , 11'1 a.. 

TOP BOT. DESCRIPTION OF STRATUM 

I 280. 
~ SHALE (Eagle Ford), soft, fresh, fissile, 
~ 

calcareous, dark gray with occasional fossil 

J=:::::::= 
partings, with very fossiliferous layers 4' 
thick and shaly limestone layers 0.3' to 0.6' 

~285~ C27 100 100 
thick. 

! ~ 
I ~ 

i= 

r-29O ~ 290.( 
:=::=::: 29U. 

1= 
r=::::= 

~~ 2951~ C30 100 100 
I 1= 

1===:::: 
I~ 

1== 
I~ 300.( 1-3 
I~ 00.0 -fossil parting at 304.0' 

i= 
-very fossiliferous calcareous shale layers, 

1=== soft to medium, gray to dark gray, gradational , 1= contact at 305.5' to sharp contact at 309.2' l= -shaly limestone layers, medium gray at 308.0'-
f-3051~ 308.3' and 308.6'-309.2' 

C31 92 92 
= 
:=::::::::::= 
= 

-310 ==== 310.( 

===== 10.0 
i= C32 

312.( 
0 0 

~ 

f- Bottom of Exploration at 312.0 feet. 

--315 
f------f--
f--
f-32C 
f----

f----

f--
I 

DRILLING GEOLOGIST _...lD::f..:.~Br~o::!!wn~ __ _ ASSISTANT ___ G_. __ Wh_1_-t_e ______ _ CHECKED BY Shawn Wood 
--~~~~~-----



APPENDIXB 

WIRE-UNE LOGS 



Hole No. BIR 41 

Drming parameters 

Depth 266.0 feet 

Bit Diameter 4.75 inches 

l.ggging Param~t~ni 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid in Hole 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

EI~~t[j"ill Lgg Gamma aDd ~~ut[gD 
}.gsa 

September 23, 1989 September 23, 1989 

222.5 feet 220.5 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. V96C/lA04 

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 

Sgnjc Lgg 

September 23, 1989 

216.1 feet 

surface 

drilling mud 

30 minutes 

CLP-4877A 

CLM-4877A 

20 feet/min. 

0.5 foot 



SIR 41 Wire-line logs run September 23. 1989. Surface elevation 618.7 feet. 
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BIR 41 Wire-line logs run September 23, 1989 (Continued). Surface elevation 618.7 feet. 
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WIRE·LINE LOGGING PARAMETERS 

Hole No. BIR 42 Log Measured From: Ground Level 

Drimng parameters 

Depth 282.5 feet 

Bit Diameter 3.125 inches 

LQggiD9 Pa[am~t~[lii EI~'I[ical LQSI 

Date September 23, 
1989 

Bottom Log Interval 279.5 feet 

Top Log Interval surface 

Type of Fluid in Hole drilling fluid 

Time Since Circulation Stop 45 minutes 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

Gamma LQSI 

September 23, 
1989 

279.5 feet 

surface 

drilling fluid 

45 minutes 

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

SQoic LQSI 

September 23, 
1989 

275.5 feet 

surface 

drilling fluid 

45 minutes 

CLP-4877A 

CLM-4877A 

20 feet/min. 

0.5 foot 

Q~~ialiQ!l I..Qg 

September 23, 
1989 

281.3 feet 

surface 

drilling fluid 

45 minutes 

9055N135 

COMPU-LOG 

60 feet/min. 

0.1 foot 



SIR 42 Wire-line logs run September 23, 1989. Surface elevation 620 feet. 

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

ELECTRICAL lOG CONTINUED 
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DEVIATION SURVEY RESULTS 

BORING BIR 42 



CLIDfT: TIXAS sse SITE 

LOCRTHIt: 87-888 TASK 115 

IIJU ID: Bill 42 

DATI OF LOG: 89/23/89 

PJIOBI: 985SR 135 

PLAN UIEl-J 
COMPU-LOG DEVIATION 

t 

r 
IItG DEL: 7.8 

N 
I 311fT 

SCRL!: 188 FT/IH 
TRUE DEPTH: 282.97 n 
A2IIlJTH: 268.5 

DISTRHCI: 182.8 FT 
+ = 25 n IHClI 

o = BOTnJI OF IIJU 

U-+----h.--f--+'+~~~=---+_-___t--_+_E 

s 



o 

100 

200 

PROFILE VIEW 
Compu-Log-Deviation 

SIR 42 

~ DEU 
200 -10 10 -200 

E DEU 
FT o 0 

OISTANCE .. 
r' . , 

281 0 API-GR 200 -10 FT 10 -200 fT 0 0 FT 
~----------~GA~M~(N~AT~)----------~~--~M~DE~U----~~--~E~D~EU----~P---~DI~ST~AK~CE~~~ 



* * * * * * * COMPU-LOG - VER::CAL DEVIAT:i)N « .lr: " .lr: « :I( * 
CLIENT TEXAS 33C 

_ .. ","T"""I ur--- ID. 3::R 42 ~ 1 ~ ~ uvLl!. 
FIELD OFFICE CORSICANA DATE OF LOG 09/23/89 
DATA FROM PROBE 9055A • 135 
MAG. DECL. 7.000 DEPTH UNITS FEET LOG 9 

CABLE DEPTH TRUE DEPTH NORTH DEV. EAST DEV. DISTANCE AZIMUTH SANG SANGB 
0.0 -0.00 0.00 0.00 0.0 0.0 0.0 0.0 
1.0 1. 00 0.00 0.00 0.0 0.0 0.0 0.0 
2.0 2.00 0.00 0.00 0.0 0.0 0.0 0.0 
3.0 2.91 0.04· -0.21 0.2 280.0 45.3 282.2 
4.0 3.62 0.24 -0.88 0.9 285.3 44.5 295.2 
5.0 4.34 0.71 -1.37 1.5 297.4 44.7 343.5 
6.0 5.05 0.98 -1.33 1.7 306.3 44.4 173.9 
7.0 5.76 0.30 -1.17 1.2 284.5 44.5 154.0 
8.0 6.47 0.56 -0.68 0.9 309.2 44.6 36.4 
9.0 7.18 1.17 -0.35 1.2 343.5 44.7 31. 4 

10.0 7.89 1. 82 -0.59 1.9 342.0 44.9 349.7 
11. 0 8.60 1. 97 -0.92 2.2 335.0 44.2 12.5 
12.0 9.31 2.56 -1.22 2.8 334.5 44.9 328.9 
13.0 10.02 3.15 -1.27 3.4 338.0 44.6 30.7 
14.0 10.73 3.79 -0.97 3.9 345.6 44.6 18.0 
15.0 11.44 4.44 -0.72 4.5 350.7 44.5 0.6 
16.0 12.16 4.61 -1.02 4.7 347.5 44.2 248.6 
17.0 12.87 4.32 -1.63 4.6 339.3 44.2 221.1 
18.0 13.59 3.80 -1.45 4.1 339.1 43.7 126.7 
19.0 14.32 3.65 -2.04 4.2 330.9 44.1 263.3 
20.0 15.05 3.41 -2.66 4.3 322.0 44.1 258.1 
21.0 15.77 3.61 -3.21 4.8 318.3 43.6 315.6 
22.0 16.50 4.11 -3.67 5.5 318.3 41. 0 319.3 
23.0 17.23 4.47 -4.24 6.2 316.5 43.5 293.8 
24.0 17.96 4.64 -4.90 6.7 313.4 43.4 281.9 
25.0 18.68 4.73 -5.58 7.3 310.3 43.7 278.5 
26.0 19.41 4.80 -6.27 7.9 307.4 43.8 275.0 
27.0 20.13 4.83 -6.95 8.5 304.8 43.7 276.9 
28.0 20.86 4.86 -7.64 9.1 302.5 43.6 271. 6 
29.0 21.58 4.89 -8.33 9.7 300.4 43.8 270.8 
30.0 22.31 4.90 -9.02, 10.3 298.5 43.7 270.1 
31. 0 23.03 4.90 -9.70 10.9 296.8 43.9 271.1 
32.0 23.75 4.91 -10.39 11. 5 295.3 43.7 270.4 
33.0 24.48 4.91 -11.08 12.1 293.9 43.5 270.3 
34.0 25.20 4.91 -11.77 12.8 292.6 43.3 269.4 
35.0 25.93 4.90 -12.46 13.4 291. 5 43.1 268.1 
36.0 26.66 4.88 -13.15 14.0 290.4 43.1 267.1 
37.0 27.38 4.87 -13.83 14.7 289.4 43.0 267.1 
38.0 28.11 4.85 -14.52 15.3 288.5 42.9 267.1 
39.0 28.84 4.83 -15.20 16.0 287.6 43.2 268.9 
40.0 29.57 4.82 -15.88 16.6 286.9 42.7 270.9 
41. 0 30.30 4.81 -16.57 17.3 286.2 43.0 268.3 
42.0 31.03 4.79 -17.25 17.9 285.5 41.8 267.4 
43.0 31.75 4.81 -17.94 18.6 285.0 42.4 268.7 
44.0 32.48 4.81 -18.63 19.2 284.5 43.2 269.4 
45.0 33.21 4.80 -19.31 19.9 284.0 43.7 271.4 
46.0 33.93 4.80 -20.00 20.6 283.5 43.4 269.0 
47.0 34.66 4.78 -20.68 21.2 283.0 43.3 268.7 
48.0 35.39 4.76 -21.37 21. 9 282.6 43.3 268.8 
49.0 36.12 4.75 -22.05 22.6 282.1 43.5 269.2 
50.0 36.85 4.72 -22.74 23.2 281.7 43.3 268.6 
51.0 37.57 4.70 -23.43 23.9 281. 4 43.3 268.1 



* * * * « * « :JMPr.}-LOG - VERTICAL DE T/ : AT: 'J N * * « « * « * 
C~IEN: T2:XAS SSC SITE u --" -•• ULc. ID SIR 42 
FIELD OFFICE CORSICANA DATE OF LOG 09/23/89 
DATA FROM PROBE 9055A , 135 
MAG. DECL. 7.000 DEPTH UNITS FEET LOG 9 

CABLE DEPTH TRUE DEPTH NORTH DEV. EAST DEV. DISTANCE AZIMUTH SANG SANGB 
52.0 38.30 4.69 -24.11 24.6 281.0 43.3 268.4 
53.0 39.03 4.67 -24.80 25.2 280.7 43.0 268.0 
54.0 39.76 4.65 -25.48 25.9 280.3 43.4 268.4 
55.0 40.49 4.62 -26.17 26.6 280.0 43.6 270.8 
56.0 41 '/ 1 ...... _.L. 4.61 -26.85 27.2 279.7 43.6 268.6 
57.0 41.94 4.59 -27.54 27.9 279.5 43.7 269.0 
58.0 42.66 4.57 -28.23 28.6 279.2 43.6 269.1 
59.0 43.39 4.55 -28.92 29.3 278.9 43.6 268.5 
60.0 44.11 4.53 -29.61 30.0 278.7 43.5 268.5 
61.0 44.84 4.52 -30.30 30.6 278.5 43.6 268.4 
62.0 45.56 4.49 -30.99 31. 3 278.2 43.6 267.9 
63.0 46.28 4.47 -31.67 32.0 278.0 43.6 267.8 
64.0 47.01 4.43 -32.36 32.7 277.8 43.5 267.7 
65.0 47.73 4.40 -33.05 33.3 277.6 43.7 267.7 
66.0 48.46 4.37 -33.74 34.0 277.4 43.6 267.8 
67.0 49.18 4.35 -34.43 34.7 277.2 43.6 268.1 
68.0 49.91 4.32 -35.12 35.4 277.0 43.6 267.1 
69.0 50.63 4.29 -35.81 36.1 276.8 43.6 267.7 
70.0 51.35 4.26 -36.50 36.7 276.7 43.6 267.3 
71. 0 52.08 4.23 -37.19 37.4 276.5 43.6 268.2 
72.0 52.80 4.21 -37.88 38.1 276.3 43.8 268.6 
73.0 53.52 4.19 -38.57 38.8 276.2 43.8 266.6 
74.0 54.24 4.16 -39.26 39.5 276.1 43.9 268.1 
75.0 54.96 4.14 -39.95 40.2 275.9 44.0 268.9 
76.0 55.68 4.12 -40.65 40.9 275.8 43.5 269.2 
77.0 56.41 4.08 -41.34 41.5 275.6 43.4 266.9 
78.0 57.12 4.04 -42.03 42.2 275.5 44.9 269.4 
79.0 57.84 4.02 -42.73 42.9 275.4 44.2 266.5 
80.0 58.55 3.98 -43.43 43.6 275.2 44.1 266.1 
81. 0 59.27 3.96 -44.13 44.3 275.1 44.4 268.9 
82.0 59.98 3.94 -44.82 45.0 275.0 44.2 267.8 
83.0 60.70 3.90 -45.52 45.7 274.9 44.4 268.3 
84.0 61.42 3.84 -46.21 46.4 274.7 44.0 266.3 
85.0 62.15 3.79 -46.90 47.1 274.6 44.1 267.9 
86.0 62.87 3.76 -47.59 47.7 274.5 44.2 267.8 
87.0 63.58 3.73 -48.29 48.4 274.4 43.7 267.1 
88.0 64.31 3.67 -48.98 49.1 274.3 43.8 265.0 
89.0 65.03 3.64 -49.67 49.8 274.2 43.8 267.2 
90.0 65.75 3.60 -50.36 50.5 274.1 44.2 267.2 
91. 0 66.47 3.55 -51.05 51.2 274.0 43.8 267.2 
92.0 67.19 3.51 -51.74 51. 9 273.9 43.9 266.7 
93.0 67.91 3.48 -52.44 52.6 273.8 44.3 267.5 
94.0 68.63 3.45 -53.14 53.2 273.7 44.0 267.7 
95.0 69.35 3.42 -53.83 53.9 273.6 43.8 267.5 
96.0 70.07 3.37 -54.52 54.6 273.5 43.8 267.8 
97.0 70.78 3.34 -55.22 55.3 273.5 44.0 271. 2 
98.0 71.50 3.32 -55.91 56.0 273.4 44.1 266.5 
99.0 72.22 3.29 -56.60 56.7 273.3 44.2 268.0 

100.0 72.94 3.24 -57.30 57.4 273.2 44.7 265.1 
101.0 73.66 3.19 -57.98 58.1 273.1 43.4 265.4 
102.0 74.39 3.15 -58.67 58.8 273.1 43.7 266.1 
103.0 75.10 3.12 -59.37 59.4 273.0 44.1 266.2 



* * « * * «* COMP~-LOG - VERTICAL DEVIAT!ON *«««««« 

CLIENT 
FIELD OFFICE 
DATA FROM 
MAG. DECL. 

YEXAS SSC 
CORSICANA 

ST"T'l< .... ~ 

CABLE DEPTH 
104.0 
105.0 
106.0 
107.0 
108.0 
109.0 
110.0 
111.0 
112.0 
113.0 
114.0 
115.0 
116.0 
117.0 
118.0 
119.0 
120.0 
121.0 
122.0 
123.0 
124.0 
125.0 
126.0 
127.0 
128.0 
129.0 
130.0 
131.0 
132.0 
133.0 
134.0 
135.0 
136.0 
137.0 
138.0 
139.0 
140.0 
141.0 
142.0 
143.0 
144.0 
145.0 
146.0 
147.0 
148.0 
149.0 
150.0 
151. 0 
152.0 
153.0 
154.0 
155.0 

7.000 

TRUE DEPTH 
75.82 
76.54 
77.26 
77.98 
78.68 
79.40 
80.12 
80.84 
81.56 
82.28 
82.99 
83.71 
84.44 
85.16 
85.88 
86.60 
87.32 
88.04 
88.75 
89.48 
90.20 
90.92 
91.64 
92.36 
93.09 
93.80 
94.52 
95.24 
95.96 
96.68 
97.41 
98.13 
98.85 
99.57 

100.29 
101.01 
101.73 
102.45 
103.17 
103.89 
104.61 
105.34 
106.06 
106.78 
107.50 
108.22 
108.94 
109.66 
110.38 
111.10 
111. 82 
112.52 

NORTH DEV. 
3.09 
3.05 
3.02 
2.98. 
2.98 
2.95 
2.91 
2.87 
2.84 
2.82 
2.79 
2.75 
2.72 
2.67 
2.64 
2.60 
2.56 
2.52 
2.49 
2.45 
2.42 
2.38 
2.34 
2.31 
2.27 
2.23 
2.19 
2.17 
2.12 
2.08 
2.03 
1.98 
1. 95 
1. 90 
1. 83 
1. 78 
1.74 
1. 71 
1. 68 
1. 64 
1. 61 
1.56 
1.51 
1. 46 
1.41 
1. 37 
1.31 
1. 28 
1. 24 
1.19 
1.14 
1.17 

BrR 42 
09/23/89 

W)LE ID. 
DATE OF LOG 
PROBE 9055A , 135 
DEPTH UNITS FEET LOG 9 

EAST DEV. 
-60.06 
-60.75 
-61.45 
-62.15 
-62.86 
-63.55 
-64.25 
-64.94 
-65.63 
-66.32 
-67.02 
-67.71 
-68.41 
-69.10 
-69.79 
-70.48 
-71.18 
-71.87 
-72.56 
-73.26 
-73.95 
-74.64 
-75.33 
-76.02 
-76.71 
-77.41 
-78.10 
-78.80 
-79.49 
-80.18 
-80.86 . 
-81.55 
-82.25 
-82.94 
-83.63 
-84.32 
-85.01 
-85.71 
-86.40 
-87.09 
-87.78 
-88.47 
-89.16 
-89.85 
-90.54 
-91.23 
-91.92 
-92.62 
-93.31 
-94.01 
-94.70 
-95.40 

DISTANCE 
60.1 
60.8 
61.5 
62.2 
62.9 
63.6 
64.3 
65.0 
65.7 
66.4 
67.1 
67.8 
68.5 
69.1 
69.8 
70.5 
71.2 
71.9 
72.6 
73.3 
74.0 
74.7 
75.4 
76.1 
76.7 
77.4 
78.1 
78.8 
79.5 
80.2 
80.9 
81.6 
82.3 
83.0 
83.6 
84.3 
85.0 
85.7 
86.4 
87.1 
87.8 
88.5 
89.2 
89.9 
90.6 
91.2 
91.9 
92.6 
93.3 
94.0 
94.7 
95.4 

AZIMUTH 
272.9 
272.9 
272.8 
272.7 
272.7 
272.7 
272.6 
272.5 
272.5 
272.4 
272.4 
272.3 
272.3 
272.2 
272.2 
272.1 
272.1 
272.0 
272.0 
271.9 
271.9 
271.8 
271.8 
271.7 
271.7 
271.7 
271.6 
271. 6 
271.5 
271.5 
271.4 
271. 4 
271.4 
271.3 
271. 3 
271.2 
271.2 
271.1 
271.1 
.271.1 
271.1 
271.0 
271.0 
270.9 
270.9 
270.9 
270.8 
270.8 
270.8 
270.7 
270.7 
270.7 

SANG 
43.9 
44.1 
44.1 
45.4 
44.7 
44.4 
43.5 
43.8 
45.0 
42.8 
43.8 
44.0 
43.4 
44.2 
43.9 
44.2 
43.8 
44.6 
43.7 
44.3 
43.1 
44.1 
43.6 
43.8 
43.8 
44.3 
43.7 
43.6 
44.1 
43.9 
43.4 
44.0 
43.8 
43.6 
44.0 
43.9 
44.0 
44.1 
43.7 
43.9 
43.8 
43.7 
44.5 
44.1 
43.7 
43.5 
44.0 
43.8 
44.0 
44.0 
43.4 
44.0 

SANGB 
266.3 
267.7 
267.5 
267.9 
269.5 
266.6 
265.4 
266.3 
270.1 
264.7 
267.5 
266.9 
267.0 
266.2 
267.4 
267.7 
266.1 
268.6 
266.8 
265.8 
267.4 
266.8 
266.6 
267.8 
265.8 
267.7 
265.8 
266.7 
267.1 
265.6 
265.4 
267.5 
267.4 
265.8 
264.8 
267.1 
267.6 
267.5 
267.0 
267.6 
266.7 
265.3 
265.7 
265.5 
264.5 
264.7 
264.6 
265.8 
266.7 
266.1 
265.0 
274.8 



« « « « « «« CC~?U-LOG - VERTICAL DEVIAT::N ««««««« 

FIELD OFFICE 
DATA FROM 
MAG. DECL. 

TEXAS SSC SI:'E 
CORSICANA 

CABLE DEPTH 
156.0 
157.0 
158.0 
159.0 
160.0 
161.0 
162.0 
163.0 
164.0 
165.0 
166.0 
167.0 
168.0 
169.0 
170.0 
171.0 
172.0 
173.0 
174.0 
175.0 
176.0 
177.0 
178.0 
179.0 
180.0 
181.0 
182.0 
183.0 
184.0 
185.0 
186.0 
187.0 
188.0 
189.0 
190.0 
191. 0 
192.0 
193.0 
194.0 
195.0 
196.0 
197.0 
198.0 
199.0 
200.0 
201. 0 
202.0 
203.0 
204.0 
205.0 
206.0 
207.0 

7.000 

TRUE DEPTH 
113.24 
113.95 
114.67 
115.38 
116.10 
116.83 
117 . 54 
118.26 
118.98 
119.70 
120.41 
121.13 
121.85 
122.57 
123.28 
124.00 
124.72 
125.43 
126.15 
126.87 
127.59 
128.30 
129.02 
129.73 
130.45 
131.16 
131.88 
132.59 
133.31 
134.02 
134.74 
135.45 
136.17 
136.89 
137.61 
138.33 
139.04 
139.76 
140.48 
141.19 
141.91 
142.63 
143.34 
144.06 
144.77 
145.49 
146.20 
146.91 
147.62 
148.33 
149.04 
149.76 

NORTH DEV. 
1.17 
1. 15 
1.12 
1 .10 . 
1. 07 
1. 01 
0.97 
0.94 
0.88 
0.85 
0.80 
0.77 
0.74 
0.69 
0.64 
0.59 
0.56 
0.53 
0.50 
0.45 
0.42 
0.39 
0.36 
0.33 
0.28 
0.24 
0.22 
0.20 
0.16 
0.12 
0.09 
0.04 
0.00 

-0.04 
-0.08 
-0.12 
-0.17 
-0.21 
-0.26 
-0.30 
-0.34 
-0.40 
-0.45 
-0.49 
-0.54 
-0.59 
-0.63 
-0.67 
-0.70 
-0.75 
-0.80 
-0.83 

BIR 42 
09/23/89 

HOLE ID. 
DATE OF LOG 
PROBE 9055A , 135 
DEPTH UNITS FEET LOG 9 

EAST DEV. 
-96.10 
-96.80 
-97.50 
-98.20 
-98.89 
-99.58 

-100.28 
-100.97 
-101.66 
-102.35 
-103.06 
-103.75 
-104.45 
-105.14 
-105.84 
-106.53 
-107.23 
-107.92 
-108.62 
-109.31 
-110.01 
-110.71 
-111.41 
-112.10 
-112.80 
-113.50 
-114.19 
-114.90 
-115.59 
-116.29 
-116.99 ' 
-117.68 
-118.38 
-119.07 
-119.77 
-120.46 
-121.16 
-121.86 
-122.55 
-123.25 
-123.94 
-124.63 
-125.33 
-126.03 
-126.73 
-127.43 
-128.13 
-128.83 
-129.54 
-130.24 
-130.93 
-131.63 

DISTANCE 
96.1 
96.8 
97.5 
98.2 
98.9 
99.6 

100.3 
101.0 
101.7 
102.4 
103.1 
103.8 
104.4 
105.1 
105.8 
106.5 
107.2 
107.9 
108.6 
109.3 
110.0 
110.7 
111.4 
112.1 
112.8 
113.5 
114.2 
114.9 
115.6 
116.3 
117.0 
117.7 
118.4 
119.1 
119.8 
120.5 
121.2 
121. 9 
122.5 
123.2 
123.9 
124.6 
125.3 
126.0 
126.7 
127.4 
128.1 
128.8 
129.5 
130.2 
130.9 
131. 6 

AZIMUTH 
270.7 
270.7 
270.7 
270.6 
270.6 
270.6 
270.6 
270.5 
270.5 
270.5 
270.4 
270.4 
270.4 
270.4 
270.3 
270.3 
270.3 
270.3 
270.3 
270.2 
270.2 
270.2 
270.2 
270.2 
270.1 
270.1 
270.1 
270.1 
270.1 
270.1 
270.0 
270.0 
270.0 
270.0 
270.0 
269.9 
269.9 
269.9 
269.9 
269.9 
269.8 
269.8 
269.8 
269.8 
269.8 
269.7 
269.7 
269.7 
269.7 
269.7 
269.6 
269.6 

SANG 
44.6 
44.1 
44.3 
44.5 
43.8 
43.8 
44.3 
44.3 
44.7 
42.4 
45.0 
44.4 
43.8 
44.3 
44.0 
44.3 
44.5 
44.3 
44.3 
43.7 
43.9 
44.1 
44.6 
44.3 
43.9 
44.3 
44.5 
44.2 
44.2 
44.2 
43.9 
44.6 
43.4 
43.9 
43.9 
44.2 
44.4 
44.1 
44.1 
44.3 
44.1 
44.2 
44.7 
44.5 
42.7 
44.5 
44.9 
44.8 
44.7 
45.2 
44.8 
44.5 

SANGB 
268.2 
267.5 
268.1 
267.8 
267.0 
265.2 
266.8 
267.8 
266.6 
262.4 
268.6 
268.9 
267.1 
265.3 
266.6 
265.1 
268.7 
267.3 
267.1 
264.0 
264.2 
267.4 
268.3 
266.4 
266.3 
268.0 
268.2 
268.8 
266.8 
264.1 
264.9 
267.6 
266.0 
265.9 
267.4 
266.2 
266.5 
266.6 
265.7 
267.3 
266.8 
267.0 
266.1 
265.8 
263.1 
267.5 
266.8 
266.0 
267.9 
264.9 
265.9 
267.5 



~ « « * * «* COMPU-LOG - VERT!SAL DEVIATION «*«.««« 

CLIENT 
FIELD OFFICE 
DATA FROM 
MAG. DECL. 

TEX.~.3 33C 
CORSICANA 

7.000 

- T~"'" --. ' i ... _J.. .. _ 

CABLE DEPTH 
208.0 
209.0 
210.0 
211.0 
212.0 
213.0 
214.0 
215.0 
216.0 
217.0 
218.0 
219.0 
220.0 
221.0 
222.0 
223.0 
224.0 
225.0 
226.0 
227.0 
228.0 
229.0 
230.0 
231. 0 
232.0 
233.0 
234.0 
235.0 
236.0 
237.0 
238.0 
239.0 
240.0 
241.0 
242.0 
243.0 
244.0 
245.0 
246.0 
247.0 
248.0 
249.0 
250.0 
251. 0 
252.0 
253.0 
254.0 
255.0 
256.0 
257.0 
258.0 
259.0 

TRUE DEPTH 
150.47 
151.18 
151.89 
152.60 
153.31 
154.02 
154.74 
155.45 
156.17 
156.88 
157.60 
158.31 
159.03 
159.74 
160.45 
161.16 
161.88 
162.59 
163.31 
164.02 
164.74 
165.46 
166.17 
166.89 
167.60 
168.31 
169.02 
169.76 
170.49 
171.22 
171.95 
172.68 
173.41 
174.14 
174.86 
175.59 
176.32 
177.05 
177.77 
178.47 
179.18 
179.89 
180.61 
181.32 
182.03 
182.75 
183.47 
184.19 
184.90 
185.62 
186.34 
187.04 

NORTH DEV. 
-0.86 
-0.91 
-0.90 
-0.92 . 
-0.96 
-1.02 
-1.06 
-1.09 
-1.14 
-1.20 
-1.25 
-1.30 
-1.34 
-1.38 
-1.42 
-1.46 
-1.49 
-1.51 
-1.57 
-1.60 
-1.66 
-1.70 
-1.77 
-1.83 
-1.87 
-1.92 
-1.95 
-1.99 
-2.03 
-2.13 
-2.21 
-2.28 
-2.36 
-2.43 
-2.51 
-2.59 
-2.65 
-2.69 
-2.79 
-2.87 
-2.94 
-2.97 
-3.01 
-3.07 
-3.13 
-3.19 
-3.24 
-3.34 
-3.40 
-3.43 
-3.51 
-3.49 

H""- ~T) ..I.JL~ "'~. BIR 42 
09/23/89 DATE OF LOG 

PROBE 9055A , 135 
DEPTH UNITS FEET LOG 9 

EAST DEV. 
-132.34 
-133.03 
-133.74 
-134.44 
-135.14 
-135.84 
-136.54 
-137.24 
-137.94 
-138.63 
-139.33 
-140.02 
-140.72 
-141.42 
-142.12 
-142.82 
-143.52 
-144.22 
-144.91 
-145.61 
-146.30 
-147.00 
-147.69 
-148.39 
-149.09 
-149.79 
-150.49 
-151.13 
-151.81 
-152.49 
-153.16. 
-153.85 
-154.53 
-155.21 
-155.89 
-156.57 
-157.25 
-157.94 
-158.62 
-159.32 
-160.02 
-160.72 
-161.41 
-162.11 
-162.80 
-163.50 
-164.19 
-164.87 
-165.58 
-166.27 
-166.96 
-167.66 

DISTANCE 
132.3 
133.0 
133.7 
134.4 
135.1 
135.8 
136.5 
137.2 
137.9 
138.6 
139.3 
140.0 
140.7 
141.4 
142.1 
142.8 
143.5 
144.2 
144.9 
145.6 
146.3 
147.0 
147.7 
148.4 
149.1 
149.8 
150.5 
151.1 
151.8 
152.5 
153.2 
153.9 
154.5 
155.2 
155.9 
156.6 
157.3 
158.0 
158.6 
159.3 
160.0 
160.8 
161.4 
162.1 
162.8 
163.5 
164.2 
164.9 
165.6 
166.3 
167.0 
167.7 

AZIMUTH 
269.6 
269.6 
269.6 
269.6 
269.6 
269.6 
269.6 
269.5 
269.5 
269.5 
269.5 
269.5 
269.5 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.3 
269.3 
269.3 
269.3 
269.3 
269.3 
269.2 
269.2 
269.2 
269.2 
269.1 
269.1 
269.1 
269.1 
269.1 
269.0 
269.0 
269.0 
269.0 
268.9 
268.9 
268.9 
268.9 
268.9 
268.9 
268.9 
268.8 
268.8 
268.8 
268.8 
268.8 

SANG 
44.9 
44.2 
45.4 
45.0 
44.4 
44.5 
44.6 
44.3 
44.0 
44.4 
44.5 
45.2 
44.4 
44.2 
44.1 
45.9 
44.0 
44.5 
45.2 
43.3 
44.2 
44.4 
44.3 
45.0 
44.6 
44.3 
52.1 
43.3 
43.1 
43.1 
43.2 
43.4 
43.1 
43.2 
43.3 
43.4 
43.3 
41.0 
45.4 
45.9 
45.3 
44.4 
42.2 
44.2 
44.2 
44.4 
43.8 
42.8 
45.2 
43.6 
44.6 
43.3 

SANGB 
270.0 
262.9 
268.2 
267.9 
265.4 
266.0 
267.6 
266.8 
266.2 
264.6 
267.7 
269.1 
263.3 
264.0 
264.4 
269.4 
272.0 
268.7 
258.4 
269.3 
266.1 
266.3 
266.6 
269.4 
265.6 
266.0 
281. 6 
271. 6 
259.4 
261.6 
263.3 
263.4 
263.8 
264.9 
262.7 
264.5 
269.1 
265.8 
257.7 
264.3 
259.8 
270.9 
267.9 
263.1 
265.5 
268.4 
265.6 
262.2 
268.4 
264.0 
267.3 
283.1 



* * * * * * * COMPO-LOG - VE?T:CAL DEVIATIJN * * * * * * * 
CLIENT 
FIELD OFFICE 
DATA FROM 
MAG. DECL. 

TEXAS sse SITE 
CORSICANA 

CABLE DEPTH 
260.0 
261.0 
262.0 
263.0 
264.0 
265.0 
266.0 
267.0 
268.0 
269.0 
270.0 
271.0 
272.0 
273.0 
274.0 
275.0 
276.0 
277.0 
278.0 
279.0 
280.0 
281.0 
281. 3 

7.000 

TRUE DEPTH 
187.76 
188.49 
189.21 
189.94 
190.67 
191.40 
192.11 
192.81 
193.52 
194.24 
194.97 
195.69 
196.42 
197.15 
197.87 
198.59 
199.31 
200.04 
200.77 
201.50 
202.24 
202.97 
203.07 

NORTH DEV. 
-3.56 
-3.68 
-3.76 
-3.82 . 
-3.88 
-3.97 
-4.06 
-4.11 
-4.13 
-4.15 
-4.22 
-4.27 
-4.31 
-4.39 
-4.45 
-4.49 
-4.54 
-4.59 
-4.64 
-4.68 
-4.74 
-4.79 
-4.79 

3:S 42 
09/23/89 

HCLE ID. 
DATE OF LOG 
PROBE 90S5A I 135 
DEPTH UNITS FEET LOG 9 

EAST DEV. 
-168.34 
-169.01 
-169.70 
-170.38 
-171.06 
-171.74 
-172.42 
-173.13 
-173.83 
-174.52 
-175.21 
-175.90 
-176.58 
-177.26 
-177.95 
-178.64 
-179.33 
-180.01 
-180.69 
-181.37 
-182.04 
-182.71 
-182.71 

DISTANCE 
168.4 
169.1 
169.7 
170.4 
171.1 
171.8 
172.5 
173.2 
173.9 
174.6 
175.3 
175.9 
176.6 
177.3 
178.0 
178.7 
179.4 
180.1 
180.8 
181.4 
182.1 
182.8 
182.8 

AZIMUTH 
268.8 
268.8 
268.7 
268.7 
268.7 
268.7 
268.7 
268.6 
268.6 
268.6 
268.6 
268.6 
268.6 
268.6 
268.6 
268.6 
268.6 
268.5 
268.5 
268.5 
268.5 
268.5 
268.5 

SANG 
43.6 
43.5 
43.6 
43.4 
43.2 
42.0 
39.2 
44.4 
43.7 
43.4 
43.9 
43.3 
43.3 
43.9 
44.4 
43.6 
43.4 
43.4 
43.1 
43.4 
43.2 
42.4 

0.0 

SANGB 
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260.9 
263.1 
264.3 
262.0 
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264.0 
266.1 
273.0 
269.1 
263.9 
266.3 
266.8 
264.9 
269.1 
266.5 
267.6 
264.6 
269.1 
267.3 
269.5 
264.6 

0.0 



Hole No. BIR 43 

Drilling parameters 

Depth 320.0 feet 

Bit Diameter 4.25 inches 

I.g99iD9 Pa[am~l~[1 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid in Hole 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

;;I~~l[i~al 1.2Q Gamma 1.2Q 

March 16. 1990 March 16. 1990 

318.0 feet 318.5 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: 

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 

SgDi~ I.gg 

Tool Malfunction 



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

ELECTRICAL LOG CONTINUED 
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BIR 43 Wire-line logs run March 16. 1990 (Continued). Surface elevation 623.3 feet. 
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Hole No. BIR 44 

Drjlling parameters 

Depth 315.0 feet 

Bit Diameter 4.75 inches 

LQggicg ea[am~t~[S 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid in Hole 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Elg~t[i~al LQg Gamma LQg 

March 15, 1990 March 15, 1990 

310.0 feet 309.5 feet 

surface surface 

drilling fluid drilling fluid 

Time Since Circulation Stop 36 hours 36 hours 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

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 

SQCi~ Lgg 

Tool Malfunction 



BIR 44 Wire-line logs run March 15.1990. Surface elevation 617.9 feet. 

ELECTRICAL LOG 
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BIR 44 Wire-line logs run March 15,1990 (Continued). Surface elevation 617.9 feet. 
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SIR 44 Wire-line logs run March 15.1990 (Continued). Surface elevation 617.9 feet. 
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Hole No. SIR 45 

prjl!jng parameters 

Depth 312.0 feet 

Bit Diameter 4.0 inches 

Lgggin!i1 PilCilmiliCS 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid in Hole 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Eli~lci~ill Lgg Gamma L<XI 

April 10, 1990 April 10, 1990 

309.0 feet 307.5 feet 

surface surface 

drilling mud drilling mud 

Time Since Circulation Stop 1 hour 1 hour 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

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 

Sg[]i~ LQg 

April 10, 1990 

303.4 feet 

surface 

drilling mud 

1 hour 

CLP-4877A 

CLM-4877A 

20 feet/min. 

0.5 foot 



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

SITE GEOLOGY - INTERACTION REGION 4 

Field mapping at IR 4 consisted primarily of locating and measuring the bearing of joints and locating and 

identifying the presence of faults within the area. Over 100 joints were measured along a nearby drainage 

and in an L-shaped trench (Trench IR4) excavated at the site. The depth eX the trench was 4.3 feet. Three 

jOint sets were recognized and each was characterized according to the roughness of the joint surfaces and 

the degree eX alteration. Faults were identified by photo interpretation and the presence eX crystalline or 

slickensided calcite along jOints and in float. The nearest exposed mappatje faults are CNer 700 feet to the 

west of the site. Seismic reflection (see Appendix C-1) and boring data indicate the presence eX a small 

fault crossing the Interaction Region. (See Figure C-1, seismic reflection profile along the beam line 

through IR 4). 

• 

• 

• 

• 

• 

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

Location and Topographic Setting: IR 4 is approximately 0.7 mile southeast eX Boz, Texas, 

on gently sloping, slightly undulating topography. 

Surface Slope: Approximately 10 to the southwest. 

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

pastureland. 

Cultural Features and Structures within 50 feet of the IR: See Drawing GP-2C (in pocket). 

I R 4 is entirely within existing pastureland. Barbed wire fenang endoses the pasture 150 feet 

northwest and 230 feet west eX the IR. A rON d medium-size trees trending generally 

north-south parallels the western oorbed wire fence. One CNerhead power line is approximately 

400 feet west eX the site. 

• Soil Type: The soU ranges from 1.5 to 4.0 feet thick and consists of black to dark brown silty 

day with medium to high plasticity. Weathered, tan to light gray chalk is predominant from 

1.5 to 4.5 feet Slightly fossiliferous, white to light gray, fine-grained chalk occurs at about 

4.5 feet. 

• 

• 

• 

Erosional and Drainage Features: One incised drainage is approximately 600 feet west eX the 

IR. This drainage is inased approximately 15 feet. The area in the immediate vicinity of the IR 

is generally flat to gently undulating. 

Vegetation: Vegetation is dominated by short to medium height grasses and shrubs (thistle). 

Surface Geology: IR 4 is in the Austin Chalk. The formation is exposed in a drainage 

600 feet west eX the Hall and consists eX alternating beds eX slightly fossiliferous, white to light 
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gray, fine-grained chalk and thin-bedded, nonfossiliferous, light-bluish-gray, argillaceous 
chalk. The dean chalk ranges from 1 to 3 feet thick while the argillaceous chalk ranges from 
0.3 to 0.9 feet thick. The trench on the south side d the IR had approximately 1.5 to 2.0 feet 
d soil overtying 1.0 to 2.0 feet of weathered chalk. Chalk exposed on the floor of the trench 
is moderately fractured. 

• Subsurface Geology: Drawing GS-6 (Geologic Prciiles, in pocket) illustrates the subsurface 

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

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

• Joint Characterization: (based on surface exposures) 

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

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

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

I II III 
Joint Set 

Orientation(1 ) N300W to N300E N55° to 84°E N500 to 720W 
subhorizontal. subvertical. subvertical. 
dips 1°SE to 3t'NW dips 63°NW to 68°SE dips 540SW to 62°NE 

Joint Spacing (2) 0.9 ft <.±. 0.8) 13.8 ft <.±. 11.1) 3.3 ft <.±. 4.7) 
n=20 n=20 n= 15 

Joint Roughness(3) irregular, planar to smooth, undulating, to smooth, undulating to 
smo?th, undulating; 
JRC 4) =4-14 

sm~th, planar; 
JRC 4) = 4-16 

smooth, planar; 
JRC(4) = 4-12 

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

Comments bedding planes, ill uvial occasional ill uvial clay occasional ill uvial clay 
clay common 

1. See s"'reographic plots at poles to joints on Drawing GP·2C. 
2. n,., the number at fracture spacing measurements made in 1he field for that fracture set. 
3. Descriptions reter to srrel·scale features and in"'rmediate scale features, in that order. 
4. JRC =Joint Roughness Coefficient. 



APPENDIX C-1 

SEISMIC REFLECTION PROFILE 

Seismic refledion data was collected along the approximate interior beam bypass between IR 3 and IR 4 to 

help define the gedogic strudure across the Interadion Region. For a detailed discussion cJ how the 

seismic reflection data was collected and interpreted, see LCT Geophysical Services, Technical 

Memorandum, Seismic Reflection Investigation, Superconducting Super Collider Ring near Waxahachie, 

Texas, March, 1990. 

I nterpretation of the seismic profile (Figure C-1) suggests the presence of faults between shot pOints 15 

and 30 and between shot points 70 and 85. The faults interpreted between sha points 15 and 30 

correspond to the apprOXimate area cJ IR4. Estimated throw on these faults is calculated by time 

dispacements across the faults. Interpreted results from the seismic reflection data suggests 

approximately 36 feet cJ down to the north offset along the faults at IR 4. Additional drilling around the IR 

confirms the presence of faults in the area, but with offsets less than 10 feet. 
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APPENDIX D 

HYDROLOGIC TEST RESULTS 

The objectives of the hydrogeologic (packer) tests were to provide estimates of the hydraulic conductivity at 
the Austin Chalk/Eagle Ford Shale contact and within fractured or other suspected water-bearing zones. 
Intervals within boreholes were selected for packer testing based on visual inspections of rock cores and 
the results of borehole geophysical testing. Sections of a borehole that exhibited increased frequency ci 
fractures or bedding plane parting were commonly packer tested. 

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

Boring 

BIR 41 

BIR 42 

STRADDLE PACKER TEST RESULTS 

Test Depth 
(feet) 

125.0-145.0 

165.0-185.0 

253.15-274.25 
(vertical depth 
182.9-198.1 ) 

Packer 
Pressure 

(psi) 

150 

160 

150 

Gauge 
Pressure 

(psi) 

20 

20 

30 

Formation/ 
Lithology 

Austin Chalk 

Austin Chalk/ 
Eagle Ford Shale 

Contact 

Fractured Eagle 
Ford Shale 

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

Hydraulic 
Conductivity* 

(cm/sec) 

1.1 X 10-Q 

1.0 X 10-5 

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

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

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

Boring BIR 41 

Formation: Austin Chalk Boring Depth: 66.0 feet 

Whole Rock Composition: Relative Clay Abundance: 

Mineral 

quartz 

calcite 

pyrite 

total clay 

Total 

percent 

1 

98 

1 

o 
100 

Mineral 

Not Analyzed 

Formation: Eage Ford Shale Boring Depth: 205.0 feet 

Whole Rock Composition: Relative Clay Abundance: 

percent 

Mineral 

non-clay* 
clay 

percent 

44 
56 

Mineral percent 

mb ~ 

~d~b 14 

Total 100 Fe-chlorite 1 

mixed layer (illite/smectite) 55 

Total 100 

Boring BIR 42 

Formation: Eage Ford Shale Boring I?epth: 249.8 feet 

Whole Rock Composition: 

Minecal 

quartz 
pyrite 
clay 

Total 

percent 

9 
2 

89 

100 

Formation: Eage Ford Shale 

Whole Rock Composition: 

Minecal 

clay 

peccent 

100 

Relative Clay Abundance: 

Mineral 

montmorillonite 
illite 
kadinite 

Total 

Boring Depth: 250.1 feet 

Relative Clay Abundance: 

Minecal 

montmorillonite 
illite 
kaolinite 

Total 

P~c~~nl 

36 
49 
15 

100 

peccent 

40 
40 
20 

100 
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TABLE E-1. BULK AND CLAY MINERALOGY TEST RESULTS 

(Continued) 

Boring BIR 42 (Cont'd) 

Formation: Eage Ford Shale Boring Depth: 271.5 feet 

Whole Rock Composition: Relative Clay Abundance: 

Mineral 

quartz 
clay 

Total 

percent 

5 
95 

100 

Formation: Eage Ford Shale 

Whole Rock Composition: 

Mineral 

quartz 
pyrite 
clay 

Total 

Percent 

18 

<1 
82 

100 

Mineral 

montmorillonite 
illite 
kaolinite 

Total 

Boring Depth: 272.1 feet 

Relative Clay Abundance: 

Mineral 

montmorillonite 
illite 
kaolinite 

Total 

Boring BIR 43 

Formation: Eage Ford Shale Boring Depth: 197.7 feet 

Whole Rock Composition: Relative Clay Abundance: 

Mineral 

total clay 
non-clay* 

Total 

percent 

61 
39 

100 

Mineral 

illite 
kaolinite 
Fe-chlorite 

mixed layer (illite/smectite) 

Total 

Formation: Eage Ford Shale Boring Depth: 218.6 feet 

Whole Rock Composition: Relative Clay Abundance: 

Mineral 

total clay 
non-clay* 

Total 

percent 

74 
26 

100 

Mineral 

illite 
kaolinite 
mixed layer (illite/smectite) 

Total 

percent 

40 
33 
27 

100 

percent 

33 
45 
22 

100 

percent 

18 

12 
1 

69 

100 

percent 

35 
20 
45 

100 
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TABLE E·1. BULK AND CLAY MINERALOGY TEST RESULTS 

(Continued) 

Boring BIR 44 

Formation: Austin Chalk Boring Depth: 3.0-3.3 feet 

Whole Rock Composition: 

Mineral 

quartz 
calcite 
total clay 

Total 

percent 

3 
96 

100 

Relative Clay Abundance: 

Mineral 

Not Analyzed 

Boring BIR 45 

Formation: Ea~e Ford Shale Boring Depth: 179.6 feet 

Whole Rock Composition: Relative Clay Abundance: 

Mineral 

total clay 
non-clay* 

Total 

percent 

52 
48 

100 

*Specific composition not analyzed. 

Mineral 

illite 
kaolinite 
Fe-chlorite 

mixed layer (illite/smectite) 

Total 

percent 

percent 

17 
16 
4 

63 

100 
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DIRECT SHEAR TEST RESULTS 

FOR JOINTS IN OUTCROP 



TEST 
NUMBER 

IR4A1CN1 

IR4A1AX2 

IR4A1AX3 

IR4A1AX4 

I R4A2CN 1 

IR4A2AX2 

IR4A2AX3 

IR4A2AX4 

wp.v96D/IR4-E2 

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

NORMAL SHEAR 
SHEAR FORCE DISPLACEMENT STRESS STRESS 

Obs.) (in.) (psi) (psi) 

JOINT SET NORMAL PEAK MINIMUM 
(SEE LOAD AREA SHEAR SHEAR 

APPENDIX C) STRIKE/DIP (Ibs.) (in.2
) PEAK MIN. STRESS STRESS PEAK MIN. PEAK MIN. 

III N32OW, 750 SW 347 8.68 494 --- 0.102 --- 40 --- 56.9 ---
III N32OW, 750 SW 174 8.68 262 --- 0.404 --- 20 --- 30.2 ---

III N32OW, 750 SW 695 8.68 757 --- 0.31 --- 80 --- 87.2 ---
III N32OW, 750 SW 1735 8.68 1614 --- 0.205 --- 200 --- 186.1 ---
II N65oE,870 SE 305 7.63 343 -- 0.414 --- 40 --- 44.9 ---
II N65°E, 87°SE 153 7.63 213 --- 0.359 --- 20 --- 27.9 ---

II N65oE, 870 SE 610 7.63 610 --- 0.329 --- 80 --- 80 ---
II N65°E, 87°SE 1525 7.63 1340 --- 0.332 --- 200 --- 175.6 ---

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

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

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

** Friction angle calculated using tangent line at 100 psi normal stress. 

FRICTION 
ANGLE·· 

(deg) 

39 

40 
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SAMPLE NO.: IR4A1 
DEPTH: SURFACE 
SHEAR AREA (SQ. IN.): 8.68 
LITHOLOGY: AUSTIN CHALK LIMESTONE 
DESCRIPTION: SURFACE IS UNALTERED 

AND IS ROUGH 
STAGE: 1 
NORMAL STRESS (PSI) 40 
TEST PROCEDURE: ISRM 

2 
20 
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80 
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DISCONTINUITY SHEAR 

MASON-JOHNSTON & ASSOCIATES,INC. 
GEOLOGISTS-ENGINEERS 

JOB NO.: 5530.15 I FIGURE 



300 0.15 

ooeeo 20 PSI 
250 r3BE38El 40 PSI .......... 0.10 

~ao PSI 
....... 200 PSI Z 

'-../ r--. 
(f) l-
n... 200 Z 0.05 
'--" W 

~ (f) W (f) U W 
~ a::: 150 0.00 l- n... (f) (f) 

a::: 0 

L5 100 -' 
I « -0.05 
(f) ~ 

a::: 
, I 0 

Z 
50 -0.10 

O~--.---,.--.-.--.--.--.-~-.-~ -0.15 -+---.---r--~----r--~-r--~----r---.----I 

0.0 0.1 0.2 0.3 0.4 

SHEAR DISPLACEMENT (IN.) 

SAMPLE NO.: IR4A 1 
DEPTH: SURFACE 
SHEAR AREA (SQ. IN.): 8.68 
LITHOLOGY: AUSTIN CHALK LIMESTONE 
DESCRIPTION: SURFACE IS UNALTERED 

AND IS ROUGH 
STAGE: 1 
NORMAL STRESS (PSI) 40 
TEST PROCEDURE: ISRM 

2 
20 
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SHEAR DISPLACEMENT (IN.) 
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SAMPLE NO.: IR4A2 
DEPTH: SURFACE 
SHEAR AREA (SQ. IN.): 7.63 
LITHOLOGY: AUSTIN CHALK LIMESTONE 
DESCRIPTION: SURFACE IS VERY WEATHERED 

AND IS VERY ROUGH 
STAGE: 1 2 3 
NORMAL STRESS (PSI) 40 20 80 
TEST PROCEDURE: ISRM 
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SHEAR DISPLACEMENT (IN.) 

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

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

4 
200 

0.5 0.0 0.1 0.2 0 . .3 0.4 0.5 

SHEAR DISPLACEMENT (IN.) 

TEXAS SSC SITE 

DISCONTINUITY SHEAR 

MASON-JOHNSTON & ASSOCIATES,INC. 
GEOLOGISTS-ENGINEERS 

JOB NO.: 5530.15 FIGURE 
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GEOMECHANICAL TEST RESULTS 

BORING BIR 41 





DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BIR 41 DEPTH: 68.0 ft 
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GEOLOGISTS-ENGINEERS 
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AXIAL STRESS vs LATERAL STRAIN 
BORING: BIR41 DEPTH: 191.0 ft 
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BORING: BIR 41 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BIR 41 DEPTH: 191.7 ft 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BIR 41 DEPTH: 192.1 ft 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BI R 41 DEPTH: 215.2 fl 
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GEOMECHANICAL TEST RESULTS 

BORING BIR 42 
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DATE: 10-3-89 JOB II 5530.15 
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!IRING ,. BI R 42 

BORI NG DEPTH: 200.8 FEET 

INCLINATION: APPROX. 45 DEGREES 

MY ~lT WEIGfT (PCF) • 128.5 
I10ISTlRE ClIfiENT I .. 18.8 
AUSTIN DfALK llHESTM 

FAILURE MODE , AXIAL SPLITTING 
VERTICAL DEPTH: 145.3 FEET 

MASON-JOHNSTON ~ ASSOCIATES. INC. 

N . .... 
GEOLOGISTS-ENGINEERS 

DALLAS. TEXAS 
TEXAS sse SITE 

lNlIt=INED WftESSIVE STRENGTH AS1l1 [}-2938 

DATE: 10-2-89 JOB II 5530.15 



fIRING II BIR 42 
BORING DEPTH: 251.2 FEET 

INCLINATION: APPROX. 45 DEGREES 

DRY UNIT WEIGHT (PCF) • 114.7 
tIllSTlRE IlIflENT I • 17.3 

128.8 . EAGLE FORO SHALE 

118.8 FAIURE ~ I BElDING PlANE SHEAR AT "5 DEC. 
VERTICAL DEPTH: 181.5 FEET 

188.8 

I 98.8 

88.8 

,... 
78.8 -Ie ..., 

~ 
68.8 

58.8 ~ 
~ -~ 41.8 

38.8 

28.8 

/ 18.8 HASON-JOHNSTON ~ ASSOCIATES. INC. 

8.8 . . . GEOLOGISTS-ENGINEERS 
• . . • • DALLAS. TEXAS CSJ - N (Y) • III (Q I' CD en CSJ - N 

ai ai ai . . . ai ai ai . . . . 
CSJ CSJ CSJ CSJ - - - TEXAS sse SITE 

l.NlIt=INED llIftESSIVE STRENGrn ASllt 0-2938 
AXIAL STRAIN % 

/JOB # 5530.15 DATE: 10-2-89 
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-48.8 

28.8 

DING " SIR 42 
BORING DEPTH: 263.5 FEET 

INCLINATION: APPROX. 45 DEGREES 

~y II4IT "EIGHT (pa:) • 117.8 
tIllSTlRE Il*TENT % '" U.7 
EAGlE f(11) SHALE 

FAII..1RE tOlE J BEIIlING PlANE SHEAR AT ~5 DEC. 
VERTICAL DEPTH: 190.3 FEET 

MASON-JOHNSTON ~ ASSOCIATES. INC. 

8.8~-4--~--~-+--~--r--+--~--r--+--~~ 
GEOLOGISTS-ENGINEERS 

DALLAS. TEXAS 

AXIAL STRAIN % 

CSI . .... .... . .... N . .... TEXAS SSC SITE 
lNlIf=JNED WftESSIVE STREt«;TH ASTtt D-2938 

DATE: 10-2-89 JOB 1# 5530.15 
"------------ ----------------------- --- -------- ----------- -- - ----------------------
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128.B 

188.B 

BB.B 

68.B 

"".B 

28.B 

DIM; ,: B I R 42 
BORING DEPTH: 264.0 FEET 

INCLINATION: APPROX. 45 DEGREES 

tI: TRItttINGS. (%). 1 ••• 
tI: AS JESTED (%). 18. B 
DRY UNIT WEIGHT (PCF)" 112.7 
ASSlII3l SPECIFIC GRAVITY. Gs II 2.7 
lEGREE IF SAllRATIlIC. (%)... 87.2 
EAGlE RRl SHAlf 
ClIFINIt«; PRESSlfiE PSI .. 2BB 
FAILl.RE to£ I IBllIt«; PLANE 9EAR AT .5 lEG. 
VERTICAL DEPTH: 190.6 FEET 

MASON-JOHNSTON & ASSOCIATES. INC. 

B.B+--4--~--r--+--~--r--+--;---~-+--~-1 
GEOLOGISTS-ENGINEERS 

DALLAS. TEXAS .... an 
m . 

m 

STRAIN % 

m . .... 
..... . .... IN . ..... TEXAS SSC SITE 

TRIAXIAL COMPRESSION ASTM 0-2664 
DATE: 9-28-89 JOB # 5530.15 



DING I' BIR 42 
BORING DEPTH: 274.4 FEET 

INCLINATION: APPROX. 45 DEGREES 

MY lJ4IT VEIGfT (PCF) • 122.8 
'IUSnRE ~TENT %; .. 1-4.1 

248.& EAGlE FOIl SHALE 

228.& FAIURE tQlE , BEIIlING PlANE SHEAR AT -45 DEC. 
VERTICAL DEPTH: 198.2 FEET 

288.& . 

188.8 

168.8 

,... 148.& .... 
if ...., 

m 
128.8 

188.8 
~ .... 
~ 88.& ~ 

68.& 

48.& 

28.& MASON-JOHNSTON & ASSOCIATES. INC. 

&.& \ GEOLOGISTS-ENGINEERS 
• ~ . . I -. DALLAS.. TEXAS aJ .... N (f) • III <0 r-... CD en aJ .... N 

a;; a;; a;; . ai . a;; a;; a;; ai . . . 
aJ aJ .... .... .... TEXAS sse SITE 

lJIlIEINED mFRESSIVE STRENGTH ASllt 0-2938 
AXIAL STRAIN %; 

IJOB # 5530.15 DATE: 10-4-89 
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GEOMECHANICAL TEST RESULTS 

BORING BIR 43 



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

GENERAl 

LITHOLOGY 

BORING 

DEPTH 
UOISTURE 

CONTENT 

DAY SPEC:FIC 

DENSITY GRAVITY 

feel pol 

CLAY 0.0 20.0 

AUSTIN CHALK 2.4 11.7 124.6 

AUSTIN CHALK 2.4 

AUSTIN CHALK 31 13.2 121.6 

AUSTIN CHALK 6.5 143 120.4 

AUSTIN CHALK 66 13.9 

AUSTIN CHALK 19.0 12.5 

AUSTIN CHALK 192 12.5 122.7 

AUSTIN CHALK 38.6 13.2 119.7 

AUSTIN CHALK 38.8 14.5 

AUSTIN CHALK 68.6 12.4 

AUSTIN CHALK 69.0 12.2 

AUSTIN CHALK 59 1 11.1 125.8 

AUSTIN CHALK 84.1 12.3 122.6 

AUSTIN CHALK 84.7 13.8 1214 265 

AUSTIN CHALK 84.7 

AUSTIN CHALK 85 1 11.4 143.5 

AUSTIN CHALK 112.0 149 118.9 

AUSTIN CHALK 112 4 15.7 

AUSTIN CHALK 112.5 14.0 120.3 2.66 

AUSTIN CHALK 112.5 

AUSTIN CHALK 1160 12.6 126.2 

AUSTIN CHALK 1164 14.2 124.4 

AUSTIN CHALK 123.2 10.2 1293 

AUSTIN CHALK 123.2 

AUSTIN CHALK 1236 12.0 122.8 

AUSTIN CHALK 141.2 16.7 115.4 

AUSTIN CHALK 165.9 15.1 116.2 

AUSTIN CHALK 166.2 15.9 117.5 2.68 

AUSTIN CHALK 166.6 144 1230 

AUSTIN CHALK 166.6 

AUSTIN CHALK 1790 12.3 

EAGLE FORD SHALE 2180 156 

EAGLE FORD SHALE 2\81 152 120.4 279 
EAGLE FORD SHALE 218.9 15.0 

EAGLE FORD SHALE 2549 17.7 

AfTEABEAG FRACTION CARBONATE SAMPLE SAMPlE UNCONFINED TRIAXIAl COMPRESSION FAILURE TANGENT YOUNG'S MQOULUS POISSON'S 

f-'L",'~::.:~c::S-'---"'P1,--j:l=::EN CONTENT Dl~~~ON F:= ~~~s:rve ~:;: ~~:SOR STFWN r-.E"'SO;->.;U"NL"""O::-AIJ/o:----,----!RATIO 
UO DEGREES· 

percen! percent 

49 30 49.9 

'9 o 

05 

21 B 1/30 

0.5 

05 

2.1 8-1145 

2.3 0 

2.1 0 

05 

2.2 o 

2.3 o 

23 o 

2.2 D 
24 8-1120 

9' 56 99.5 24 

2268 

1703 

2133 

1614 

1286 

1698 

357 

~3 
psi 

50 

'00 

'00 
200 

(psi)xl0ES 
~3 
psi 

RELOAD 
(psi)xIOE5 percent 

0.54 4.17 

7.71 

1.56 1.22 

0.62 4.70 
1702 0.90 2.08 50 

503 1.71 0.77 100 

0.17 

0.39 5.66 

8.00 

2.31 

1.08 2.06 

2.61 

1575 0.73 32' '00 
2081 0.84 414 3.85 200 

706 766 

1.45 080 

0.19 

0.73 

023 

007 

145 EAGLE FORO SHALE 2550 17.3 118.0 280 I 87 53 997 23 8-4 073 031 

BRAZIL 2ND CYCLE 

TENSILE Sl..AKE 
STRENGTH DURABILITY 

INDEX 

psi perCent 

232 

242 

222 

205 

3' 8 

MOOIFIEO 

T"IlOA 
ABRA$ION/ 

HARDNESS 
INDEX 

SWELL COMMENTS 

PRESSURE 

'NOEl< 

percen1 

NOTE 1 

NOTE2 

NOTE 1 

NOTE 2 

NOTE 1 

INOTE2 

NOTE 1 

NOTE2 

NOTES 1 & 3 

NOTES 2 & 3 

EAGLE FORO SHALE 2747 159 117 1 270 60 36 I 998 7.8 21 D 200 338 1.97 057 200 

EAG LE FORO SHALE 275 1 16 1 118 3 __ -+_--t _____ + ___ t-~_-c,-;-;,,-;:-o+~~-=~~~~;~~~j3~0'--0C-tf-------..:c-:02'",::c2~~~f1.f, 7~~~~jO;.5~5~~~~-=O~.;C5"7:~~~'--3:;:oio~~~~~~;;:~~~~~~~~~~~~~_~.~~~~~~~t~~~~~~~N~O;T;cE"S~';&~""3~---------------__:1 
EAGLE FORO SHALE 2751 -1--- 1.00 162 002 NOTES2&3 
~E~A~G7l~E~F~O~R~O~S~H~Al~E~~2~7~5~5+--~'~6~'i-~'-'~6~5+----t--r_-t-----t---~--_tl-----r_---t_---t--~--+-~~t---~+--t_-~~+---+---i_---r---+~~~~----_1 

EAGLE FORD SHALE 3150 130 +1-,,-~--~t----t---1-1~~-~~---+-~+----+--+---+----~---~--------1 '':;E~A~G~l~E~FO~AO~S:7HA:CL:':;EC-+---;3'''':;-5.':;-' i-----;'O'0-';-3t-;-;12"5--;.4i----f-';;9:T----;;-26;;-t----;6C04.'7-T------\--2-;;;2 D 335 1.53 0.28 

c===~PA~O~C~EO~U~A~E==~====~~A~ST~M~0~2~"~6±=~~~AS~T~M~-O~'~~±2A~ST~M~-~O,~J~"~A~S~T~"~-~~2~2±1~~~~==~==~A~sT~M~-O~2~"~'1===~A~S~T't'-~02~6~~==j[==~t===~~A~ST~'~.~OJ~,~"====~~A~ST~,~,-~OJ~,,~'j;~'~SA~M====~'S~A~M==±=~'S~AM~j[~~======~========~ 
PRELIMINARY 

(Subject to Revision) 

• EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. 

Symbol 

A 

(6) 

6-1 

B-2 

B-3 

Failure Type 

No discernIble failure plane 

Wen defined shear plane @ ·X· angle (deg) to 
verllcaJ or to long axis 01 core 
Shear plane 

Bedding plane shear 

Shear plane along pre-existing fracture, 
shear zone, elc. 

Symbol Failure Type 
---------------------
8-4 Comblnalion 

c Barreling/Bulging 

o Longitudinal (axial) splitting 

Conical 

No information 

Note: Some values in Ihis table may be revised based on reviews of lest 
procedures and individual test results. The reader should refer to the latest 
revision 01 the glNT geolechnical data base (geotechnical report GR-70). 

REVISION 10 

OAT€Sl2I90 

NOTES 1) MODULUS WAS CALCULATED FROM AXIAL STRAINS 

MEASURED USING DIAL MICROMETER 

AXIAL LENGTH IS THE SAMPLE-LENGTH 

2) MoDULII ANO POISSON·S RATIO WERE CALCULATED FROM 

AXIAL AND LATERAL STRAINS MEASURED USfNG AXIAL 
AND LATERAL L VQTS 

AXIAL LENGTH IS 2 8 INCHES 

3) TRIAXIAL TESTS (UU) @ 1666 FT AND 2751 FT 

ARE CYCLIC TESTS WITH ONE UNLOAD-RELOAD CYCLE 



BORING NO.: BIR43 
DEPTH (FT): 2.4 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG) VERTICAL 
MOISTURE CONTENT (15): 11.7 

2500 -y---------------------, DRY UNIT WEIGHT (pet): 124.6 
DEG. OF SATURATION (,.): 90.0 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 
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AXIAL STRAI N (~) 

10 

TEST lYPE: UNCONFINED COMPRESSION 
(ASTM D 29.38) 

g 
3 

i 
~ 

I 
; 
TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

4.167 x10E5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 



AXIAL STRESS vs LATERAL STRAIN 
BORING: BIR43 DEPTH: 2.4 ft 

3000~--------------------------~ 

2500 

02000 -
UJ 
Q. 

UJ 
UJ 

~ 1500 
r 
UJ 

.-J 
<{ 

~ 1000 

500 

ROCK lYPE: AUSTIN CHAlK 
INCUNATION (DEG): VERTICAl... 
MOISTURE CONTENT (lI): 11.7 
DRY UNIT WEIGHT (peF): 124.6 
DEG. OF SATURATION (lI): 89.7 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE {PSI}: 0 
TEST lYPE: UNCONFINEb COMPRESSION TEST 

(ASTht D 3148) 

o I I I I I I I 

-1.0 -0.8 -0.6 -0.4 -0.2 
LATERAL STRAIN (~) 

••••• JACKET -LVDT (3) 
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AXIAL STRESS vs LATERAL STRAIN 
BORING: BIR43 DEPTH: 2.4 ft 

: 
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0 
ell 
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N .. 
I • 0 

~ ROCK TYPE: AUSTIN CHAlK : 
~ INCUNATION (DEG): VERTICAl... 
a MOISTURE CONTENT (lI6 11.7 
0 DRY UNIT WEIGHT (PC : 124.6 0 ., 

DEG. OF SATURATION (lI): 89.7 j ASSUMED SPECIFlC GRAVITY: 2.7 

~ 
CONflNING PRESSURE ~SI): 0 
TEST TYPE: UNCONFINE COMPRESSION TEST 

t) (ASn.t D 3148) 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 
AXIAL STRAIN (%) 

••.•• JACKET -lVDT (3) <BH> PLATEN-DIAl.. c.\UGE 
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BORING NO: BIR43 
DEPTH (FT): 19.2 
AUSTIN CHALK INCUNATION (OEG): \,£Rl1CAL 

MOISTURE CONTENT (.}: 12.5 
DRY UNIT WEIGHT (Pt!): 122.7 

3000 --r----------------------, DEG. OF SATURATION (Ii): 90.5 
ASSUMED SPECIFIC GRAWTY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONFINEO COt.4PRESSION 

(ASTt.4 0 2938) 
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0.... 2000 
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I-
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0 
0.0 0.4 0.8 1.2 1.6 

AXIAL STRAIN (~) 
2.0 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.220 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEG 
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BORING NO: BIR43 
DEPTH (FT): 69.1 
AUSTIN CHALK INCUNATION (DEG): VERllCAL 

MOISTURE CONTENT (.}: 11.1 
DRY UNIT WEIGHT (ptf): 125.8 

3000 -r----------------------, DEG. OF SATURATION (II): 88.3 
ASSUt.4ED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONFINED CO't.tPRESSION 

(ASTN 0 2938) 
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0.0 0.2 0.4 0.6 1.0 

AXIAL STRAIN (%) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

4.695 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 45 DEG 
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BORING NO.: BIR43 
DEPTH RANGE (FT): 84.1-85.1 
AUSTIN CHALK LIMESTONE 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

INCUNATlON (DEG): VERTICAL 
TEST lYPE: TRIAXIAL COMPRESSION (ASTM D2664) 

(1) DEPTH (FT): 84.1 
(2) DEPTH (FT): 84.7 
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BORING NO.: BIR43 
DEPTH (FT): 84.1 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT (Sfi): 12.3 

2000-,-----------------------.ORY UNIT WEIGHT (PCF,): 122.6 
DEG. OF SATURATION (,,): 88.8 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 50 
TEST lYPE: TRIAXIAL COMP~ESSION 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

2.083 x 1 OE5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 
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BORING NO.: BIR43 
DEPTH (FT): 84.7 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (~): 13.8 

60Q......,----------------------,DRY UNIT WEIGHT (pen: 121.4 
DEG. OF SATURATION (~): 96.3 
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: 

0.769 x10E5 PSI 

FAILURE MODE: 
AXIAL SPUrriNG 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BIR43 DEPTH: 84.7 ft 
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ROCK TYPE: AU5nN CfWK 
INCUNATION (DEG): VERTICAL 
t.lOISTlJRE CONTENT (,1): 13.8 
DRY UNIT WEIGHT (Pen: 121.4 
DEG. OF SATURATION (.): 96.1 
ASSUMED SPECIFlC GRAVITY: 2.7 
CONFlNING PRESSURE (psI): 100 

'. , 
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I. 

TEST TYPE: TRIAXIAl... COMPRESSION TEST 
(ASfM 0 2664) 

.... 

o I I 'III I I I I I I 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BIR43 DEPTH: 84.7 ft 

.. ' 
." 

ROCK TYPE: AUSTIN CHAlK 
INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (I): 1.3.8 
DRY UNIT WEIGHT (pCt): 121.4 
DEG. OF SATURATION (I): 96.1 
ASSUMED SPECIFlC GRAVITY: 2.7 
CONFlNING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAL COMPRESSION TEST 

(ASTM 0 2664) 
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BORING NO.: BIR43 
DEPTH eFT): 112.5 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG) VERTICAL 
MOISTURE CONTENT (\5): 14.0 

2000 -....------------------~ DRY UNIT WEIGHT (pen: 120.3 
DEG. OF SATURATION (S5): 94.7 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFlNING PRESSURE (PSI): 0 
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AXIAL STRESS vs LATERAL STRAIN 
BORING: BIR43 DEPTH: 112.5 ft 
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BORING NO.: BIR43 
DEPTH (FT): 116.0 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG) VERTICAL 
MOISTURE CONTENT (II): 12.6 

1S00----------------------.DRY UNIT WEIGHT (pet): 126.2 
DEG. OF SATURATION (,,): 101.7 
ASSUMED SPECIFIC GRAVllY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE: UNCONFINED COMPRESSION 
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BORING NO.: BIR43 
DEPTH (FT): 123.2 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERnCAL 
MOISTURE CONTENT (S5): 10.2 

2000 -.-------------------, DRY UNIT WEIGHT (per): 129.3 
DEG. OF SATURAnON (lI): 90.6 
ASSUMED SPECIFIC GRAVllY: 2.7 
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Ul 
Ul 

AXIAL STRESS vs LATERAL STRAIN 
BORING: BIR43 DEPTH: 123.2 ft 
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lEST WE: UNCONFINEb COMPRESSION TEST 
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AXIAL STRESS vs AXIAL STRAIN 
BORING: BIR43 DEPTH: 123.2 ft 
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ROCK TYPE: AUSTIN CtW..K 
INCUNATION (DEG): VERTICAl. 
MOISlURE CONTENT (-6 10.2 
DRY UNIT WEIGHT (PC : 129.3 
DEG. OF SAlURATION (.): 90.9 
ASSUMED SPECIFlC GRAVIlY: 2.1 
CONFlNING PRESSURE ~SI): 0 
TEST TYPE: UNCONFINE COMPRESSION TEST 
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BORING NO.: BIR43 
DEPTH RANGE (FT): 166.2-167.0 
AUSTIN CHALK LIMESTONE 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

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

(1) DEPTH (FT): 166.2 
(2) DEPTH (FT): 166.6 
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BORING NO.: BIR43 
DEPTH (FT): 166.2 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT ("'): 15.9 

2000 -,---------------------, DRY UNIT WEIGHT (PCF'): 117.5 
DEG. OF SATURATION (~): 99.2 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAL COMP~ESSION 
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TANGENT MODULUS AT 5Qsg 
ULTIMATE STRESS: 

3.214 x10E5 PSI 

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

INCUNATION (OEG): VERnCAL 
MOISTURE CONTENT (!5): 14.4 

2400 -r---------------------, DRY UNIT WEIGHT (PcF'): 123.0 
OEG. OF SATURAnON (,.): 105.0 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 200 
TEST lYPE: TRIAXIAL COMP~ESSION 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

3.846 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE 

AT 20 DEG. 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BIR43 DEPTH: 166.6 ft 
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MOISTURE CONTENT (I): 14.4 
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DEG. Of SATURATION (I): 100.0 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (psI): 200 
TEST WE: TRIAXW, COMPRESSION TEST 

(ASn.t D 2664) 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BIR43 

.~ 
;i . , 

..... 

DEPTH: 166.6 fl 

ROCK TYPE: AUSTIN CHAlJ( 
INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (I): 14.4 
DRY UNIT WEIGHT (PCF): 123.0 
DEG. Of SATURATION (I): 100.0 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONflNING PRESSURE (PSI): 200 
TEST TYPE: TRIAXIAl COMPRESSION TEST 
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BORING NO: BIR43 
DEPTH (FT): 179.3 
AUSTIN CHALK INCUNATION (DEG): VERllCAL 

MOISTURE CONTENT (.}: 13.3 
DRY UNIT WEIGHT (Ptf:): 122.4 

3000 --------------------. DEG. OF SATURATION (si): 95.4 
ASSU~ED SPECIFIC GRAVm': 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINED CO~PRESSION 
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BORING NO: BIR43 
DEPTH (FT): 218.1 
EAGLE FORD SHALE INCUNATION (DEC): VERl1CAL 

MOISTURE CONTENT (.): 15.2 
DRY UNIT WEIGHT (ptf): 120.4-

400-.---------------------, DEC. OF SATURA110N (.): 103.1 
ASSUtttEO SPECIFIC CRA'JIlY: 2.7 
CONFINING PRESSURE (PSI): a 
TEST TYPE:UNCONFINED COtttPRESSION 

(ASTht 0 2938) 
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BORING NO: BIR43 
DEPTH (FT): 255.0 
EAGLE FORD SHALE INCUNAllON mEG): \£RllCAL 

MOISTURE CO TENT ~ 17.3 
DRY UNIT WEIGHT (p : 118.0 
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BORING NO.: BIR43 
DEPTH RANGE eFT): 274.7-275.5 
EAGLE FORD SHALE 

300~-------------------------------------------------. 

(f) 250 
0... 

(f) 200 
(f) 
W 
g: 150 
(f) 

n:: 100 

L5 
:r: 50 
(f) 

o a 
III 

a a a 
It) 

a 
a 
C"4 

a 
It) 
C"4 

a 
o 
I") 

a a 
'V 

NORMAL STRESS (PSI) 

a 
It) 
'V 

a 
0 
I/) 

a a 
It) a 
I/) CD 

0 
01 
I .., -I 

CD 
0 

Iii 

~ 

" ~ 
" N .., 
~ 
0:: 
~ 

~ 
~ 

SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

INCUNATION (OEG): VERTICAL 
TEST lYPE: TRIAXIAL COMPRESSION (ASTM D2664) 

(1) DEPTH (FT): 274.7 
(2) DEPTH (FT): 275.1 
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BORING NO.: BIR43 
DEPTH (FT): 274.7 
EAGLE FORD SHALE 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT (~): 15.9 

400 ~--------------------, DRY UNIT WEIGHT (PCn: 117.1 
DEG. OF SATURATION (,.): 97.9 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PS\): 200 
TEST TYPE: TRIAXIAL C()MP~ESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

0.566 X 1 DE5 PSI 

FAILURE MODE: 
AXIAL SPLITIING 
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BORING NO.: BIR43 
DEPTH (FT): 275.1 
EAGLE FORD SHALE 

INCUNATION (DEG): VERnCAL 
MOISTURE CONTENT (~): 16.1 

300-,---------------------, DRY UNIT WEIGHT (PtF'): 118.3 
DEG. OF SATURAnON (1l5): 102.5 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 300 
TEST TYPE: TRIAXIAL cOMPRESSION 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

0.568 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE 

AT 40 DEG. 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BIR43 DEPTH: 275.1 ft 
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ROCK TYPE: EAGLE FORD SHAlE 
INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (s): 16.1 
DRY UNIT WEIGHT (per): 118.3 
DEG. OF SATURATION (s): 100.0 
ASSUMED SPECIFIC GRAVIlY: 2.7 
CONFINING PRESSURE (PSI): 300 
TEST TYPE: TRIAXIAL COMPRESSION TEST 

(ASTM 0 2664) 
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DEVIATOR STRESS vs AXIAL STHAIN 
BORING: BIR43 DEPTH: 275.1 fl 
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ROCK TYPE: EAGLE FORD SHAlE 
INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (II): 16.1 
DRY UNIT WEIGHT (per): 118.3 
DEG. OF SATURATION (II): 100.0 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (psI): 300 
TEST TYPE: TRIAXIAL COMPRESSION TEST 
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BORING NO: BIR43 
DEPTH (FT): 315.1 
EAGLE FORD SHALE INCUNATlON (DEC): VERllCAL 

MOISTURE CONTENT (.}: 10.3 
DRY UNIT WEIGHT (Pt!): 125.4-

400-~---------------------, DEG. OF SATURATION (II): 81.0 
ASSUMED SPECIFIC CRAVJ1Y: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINED COMPRESSION 

(ASTM D 2938) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

2.795 x 10E4 PSI 

FAILURE MODE: 
LONGITUDINAL (AXIAL) 
SPLITTING 



BORING NO.: BIR44 
DEPTH RANGE eFT): 20.7-21.5 
AUSTIN CHALK LIMESTONE 
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NORMAL STRESS (PSI) 

SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

(1) DEPTH (FT): 20.7 
(2) DEPTH (FT): 21.1 

INCUNATION (OEG): VERTICAL 
TEST lYPE: TRIAXIAL COMPRESSION (ASTM D2664) 
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BORING NO.: BIR44 
DEPTH (FT): 20.7 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAl 
MOISTURE CONTENT (~): 11.9 

.3000--.----------------------,ORY UNIT WEIGHT (Ptf): 12.3.2 
DEG. OF SATURATION (~): B7.7 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 20 
TEST lYrE: TRIAXIAL COMPRESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

5.114 x 1 OE5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 
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BORING NO.: BIR44 
DEPTH (FT): 21.1 
AUSTIN CHALK LIMESTONE 

INCLINATION (OEG): VERnCAL 
MOISTURE CONTENT (~): 12.3 

3000 -,.----------------------, DRY UNIT WEIGHT (Pcn: 122.0 
DEG. OF SATURAnON (l5): 86.9 
ASSUhAED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAL COMP~ESSION 
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(ASThA 0 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

5.494 x 1 OE5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BIR44 DEPTH: 21.1 ft 
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ROCK TYPE: AUSTIN CIW.K 
INCUNATION (DEG): VERTICAl 
MOIS11JRE CONTENT (.): 12.3 
DRY UNIT WEIGHT (PC~): 122.0 
DEG. OF SATURATION (.): 87.2 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAl. COMPRESSION TEST 

(ASTM D 2664) 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BIR44 
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DEPTH: 21.1 ft 

ROCK lYPE: AUSTIN CHAlK 
INCUNAllON (DEG): VERTICAl 
MOISTURE CONTENT (.): 12.3 
DRY UNIT WEIGHT (PCt): 122.0 
DEG. Of SATURATION (.): 87.2 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFlNING PRESSURE (PSI): 100 
TEST lYPE: TRIAXIAl COMPRESSION TEST 

(ASTM D 2664) 
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BORING NO: BI 
DEPTH (FT) : 3C 
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INCLINATION (UtC) VERTICAL 
MOISruRE CONTENT (%) 114_ 
DRY U~~IT WEIGHT (PCF) 124.5 
DEC. OF SATUF~ATION (%). 87.1 
ASSUMED SPECIF Ie GRAVITY 2 7 
CONFINING PRES'::~URE (PSI). 0 
TEST TYPE:UNCONFINED COMPRESSION 

(ASTM D 29J8) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

5.0 xl OE5 PSI 

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

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

(ASTM 0 2938) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

4.4 x 10E5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEC 
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BORING NO: BIR44 
DEPTH (FT): 51.3 
AUSTIN CHALK 
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INCLINATION (DEG): VERTICAL 
MOISTURE CONTENT (~): 18.7 
DRY UNIT WEIGHT (PCF,): 110.4 
DEG. OF SATURATION (~): 96.0 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINED COMPRESSION 

(ASTM D 2938) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

8.4 x 10E5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEG 
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BORING NO: BIR44 
DEPTH (FT): 69.4 
AUSTIN CHALK 
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INCLINATION (DEG): VERTICAL 
MOISTURE CONTENT (~): 11 .3 
DRY UNIT WEIGHT (PCF'): 122.9 
DEG. OF SATURATION (~): 82.3 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONFINED COMPRESSION 

(ASTM 0 2938) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

4.4 x 10E5 PSI 

FAILURE MODE: 
LONGITUDINAL (AXIAL) 
SPLITTING 
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INCLINATION (o[e) VERTICAL 
MOISTUR[ CON lENT (S1\) 12.9 
DRY UNIT W[IGHT (peF) 122"6 
DEG. OF SATUf;:ATION (%)" 9'51 
ASSUMED SP[CIFIC GRAVlfY 2" I 
CONFINING PRESSUR[ (PSI): 0 
T[ST TYPLUNCONFINED COMPf~[SSIOr~ 

(ASTM D 29.38) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS. 

2.9 x 10[4 F'SI 

FAILURE MODE: 
BARRELING / BULGINC 
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BORING NO: BIR44 
DEPTH (FT): 108.3 
AUSTIN CHALK 
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INCLINATION (DEC): VERTICAL 
MOISTURE CONTENT (~): 12.5 
DRY UNIT WEIGHT (PCF): 121.5 
DEG. OF SATURATION (~): 87.3 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINED COMPRESSION 

(ASTM D 2938) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

4.4 x 10E5 PSI 

FAILURE MODE: 
LONGITUDINAL (AXIAL) 
SPLITTING 
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BORING NO: BIR44 
DEPTH (FT): 130.1 
AUSTIN CHALK 
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INCLINATION (DEC): VERTICAL 
MOISTURE CONTENT (~): 13.3 
DRY UNIT WEICHT (PCF,): 124.2 
DEG. OF SATURATION (~): 100.7 
ASSUMED SPECIFIC GRAVI1Y: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST 1YPE:UNCONFINED COMPRESSION 

(ASTM D 2938) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

5.7 x 10E5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEC 
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DEPTH (FT): 156.4 
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MOISTURE CON1TNT (%) 11 5 
DRY UNIT WEIGH! (PCF) 127.8 
DEC. OF SAfUf<ATION (%). 97.5 
ASSUMED SPECWIC GRAVITY 2.7 
CONFINING Pf~ESSURE (PSI): 0 
TEST TYPE:UNCONFINED COMPf<ESSION 

(ASTM D 29.58) 

TANGENT MODULUS AT 50~ 
ULTIMATE STRESS: 

6.6 x 10E5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 [l[C 
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BORING NO.: BIR44 
DEPTH RANGE (FT): 172.2-173.8 
AUSTIN CHALK LIMESTONE 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

!

1j DEPTH !FTj: 172.2 
2 DEPTH IT: 172.9 

TEST TYPE: UNCONFINED COMPRESSION (ASTM 02936) 
TRIAXIAL COMPRESSION (ASiM 02664) 

3 DEPTH IT: 173.4 



BORING NO.: BIR44 
DEPTH (FT): 172.2 
AUSTIN CHALK LIMESTONE 

INCLINATION (DEG): VERTICAL 
MOISTURE CONTENT (~): 12.0 

2400--r--------::-------------.,DRY UNIT WEIGHT (Pcn: 124.7 
DEG. OF SATURATION (SI): 92.3 
ASSUMED SPECIFIC GRAVllY: 2.7 
CONFINING PRESSURE (PSI): 0 
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TEST lYPE: UNCONFINED COMPRESSION 
(ASTM 0 2938) 
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G 
TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

8.421 x 1 DE5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 



AXIAL STRESS vs AXIAL STRAIN 
BORING: BIR44 DEPTH: 172.2 ft 
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AXIAL STRESS vs AXIAL STRAIN 
BORING: BIR44 
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BORING NO.: BIR44 
DEPTH (FT): 172.9 
AUSTIN CHALK LIMESTONE 

INCLINATION (DEG): VERTICAL 
MOISTURE CONTENT (~): 14.6 

2400--.---------------------.DRY UNIT WEIGHT (pet): 119.4 
DEG. OF SATURAnON (~): 95.7 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAL COMP~ESSION 
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; 
TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

4.062 x 1 OES PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 20 DEG. 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BIR44 DEPTH: 172.9 ft 
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BORING NO.: BIR44 
DEPTH (FT): 173.4 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT (~): 13.4 

2800-.---------------------.DRY UNIT WEIGHT (Pcn: 121.3 
OEG. OF SATURATION (,,): 93.1 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 200 
TEST lYPE: TRIAXIAL COMPRESSION 
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~ 
TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

4.040 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 30 DEG. 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BIR44 DEPTH: 173.4 ft 
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BORING: BIR44 
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BORING NO: BIR44 
DEPTH (FT): 186.3 
EAGLE FORD SHALE 

400~------------------------------------~ 

INCLINATION (DEG): VERTICAL 
MOISTURE CONTENT (~): 14.6 
DRY UNIT WEIGHT (per'): 120.2 
DEG. OF SATURATION (It): 98.1 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINED COMPRESSION 

(ASTM 0 2938) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

6.0 x 10E4 PSI 

FAILURE MODE: 
LONGITUDINAL (AXIAL) 
SPLITTING 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

INCUNATION (DEG): VERTICAL 
TEST TYPE: TRIAXIAL COMPRESSION (ASTM 02664) 

(1) DEPTH (fT): 232.2 
(2) DEPTH (fT): 233.0 



c... 

~ 0 
OJ (f) 0 
Z Z -I 

-I 9 I ::;u 
c... fTl fTl 

01 0 0 (f) X 1"l::C » (]I OZ (f) 
~ B~ (f) 
0 I . (/)0 ...... (f) (J) (]I UJZ -I 

rh~ ::;u (f) 
z » 0 
~~ "'TI Z G') ~~ (J) 

c -I :;0 0 -u 
(T\ ~ r fTl 

I'T1 0 (J) 
-I z 

0 
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TEST TYPE: TRIAXIAL COMPRESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.250 x10E5 PSI 

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

INCLINATION (OEG): VERTICAL 
MOISTURE CONTENT (~): 14.8 

600 --r---------------------, DRY UNIT WEIGHT (PCt): 121.9 
OEG. OF SATURAnON (,,): 104.3 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 300 
TEST TYPE: TRIAXIAL COMP~ESSION 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1 .538 X 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 40 DEG. 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BIR44 DEPTH: 233.0 ft 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BIR44 DEPTH: 233.0 ft 
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DEPTH (FT): 287. 1 
EAGLE FORD SHALE 

INCUNATION (DEG): VERnCAL 
MOISTURE CONTENT (SI';): 1.3.9 
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BORING NO: BIR44 
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GEOMECHANICAL TEST RESULTS 
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TABLE E-5. GEOMECHANICAL TEST RESULTS-BORING BIR 44 

GENERAL BOAING MOISTURE DRY SPECIFIC ATTERBEAG FRACTION CARBONATE SAMPLE SAMPLE UNCONFINED TRIAXIAl COMPRESSION FAJlURE TANGENT YOUNG'S ~ODULUS POISSON'S BRAZil 2ND CYCLE PoAODlFIED _Ll COMMENTS 

LITHOLOGY DEPTH CONTENT DENSrTY GRAVITY LIMITS FINER THAN CONTENT OtMEN~ON FAILURE COMPRESSNE CONFINING DEVIATOR STRAIN RATIO TENSILE SlAAE TABOR PRESSURE 
II PI 11200 SIEVE RATIO ~OOEI STRENGTH PREssuRE STRESS ESO UNLOAQI STRENGTH DuRABILITY ABRASION! INDEX 

UD DEGREES" a; 0'"1-0""3 RELOAD ~3 INDEX HARDNESS 
I~I percent ,01 percelll percenl , .. psi psi percenl (psi)xl0ES (pSi)xl0E5 psi psi percent INOEX percelll 

CLAY 0.0 22.8 

CLAY 0.2 228 54 35 

AUSTIN CHALK 2.0 12.7 121.2 2.2 0 1135 0.34 4.49 0 NOTE 1 

AUSTIN CHALK 2.0 12.00 0.18 NOTE2 

AUSTIN CHALK 2.6 12.2 

AUSTIN CHALK 3.5 14.2 

AUSTIN CHALK 3.6 13.3 1221 1.9 0 1150 0.58 3.30 0 

AUSTIN CHALK 20.3 11.7 125.9 

AUSTIN CHALK 20.7 11.9 123.2 2.2 0 20 2518 0.63 5.11 20 

AUSTIN CHALK 21.1 12.3 122.0 2.2 0 100 2865 059 5.49 100 NOTE 1 

AUSTIN CHALK 211 10.50 0.26 NOTE2 

AUSTIN CHALK 30.1 13.1 

AUSTIN CHALK 30.2 11.2 I 0.5 331 

AUSTIN CHALK 30.3 11.4 124.5 2 I E 2975 0.75 5.00 0 

AUSTIN CHALK 46.7 13.5 

AUSTIN CHALK 46.9 13.9 OA 229 

AUSTIN CHALK I 47.0 14.3 117.3 2.1 0 2766 0.80 440 0 

AUSTIN CHALK 50.8 15.9 

AUSTIN CHALK 51.2 17.1 0.5 210 

AUSTIN CHALK 513 18.7 1104 2.2 B 1/30 2233 0.33 8.40 0 

AUSTIN CHALK 692 16.0 

AUSTIN CHALK 693 15.6 209 

AUSTIN CHALK 69.4 11.3 122.9 22 0 1751 0.46 4.40 0 

AUSTIN CHALK 784 11.5 

AUSTIN CHALK 78.8 12.9 122.6 2.1 C 390 1.62 029 0 

AUSTIN CHALK 951 14.2 116.4 
---

AUSTIN CHALK 953 139 95.3 

AUSTIN CHALK 10a.1 12.9 269 
-~ ~--

AUSTIN CHALK 1083 125 121.5 23 0 2619 0.91 4.40 0 -- ----
12.1 04 236 AUSTIN CHALK 108.7 

AUSTIN CHALK 1299 123 
---I--- -~ -

AUSTIN CHALK 130.1 13.3 124.2 2.3 8-1/30 2898 0.79 570 0 

AUSTIN CHALK 1561 127 
-

AUSTIN CHALK 156.3 12.4 0.5 286 

AUSTIN CHALK 1564 115 127.8 2.1 8-1/30 3300 0.64 6.60 0 

AUSTIN CHALK 171.2 12.6 125.3 

AUSTIN CHALK 171.3 119 0.5 285 

AUSTIN CHALK 172 2 12.0 124.7 2.3 0 2379 0.37 8.42 0 NOTE 1 

AUSTIN CHALK 1722 8.31 016 NOTE 2 

AUSTIN CHALK 172.6 139 "95 

AUSTIN CHALK 172.9 146 1194 2.2 8 1/20 100 2272 0.55 406 100 NOTE 1 

AUSTIN CHALK 172.9 7.08 001 NOTE2 

AUSTIN CHALK 1734 !~ 121.3 1---- 22 8 1/30 200 2494 0.63 4.04 200 NOTES 1 &. 3 --
7.32 11 22 

- -
0.11 NOTES 2 & 3 -~ AUSTIN CHALK 1734 

-- -
0.5 213 AUSTIN CHALK 173 B _~O_ 



GENERAL BOAING MOISTURE DRY SPECIFIC ATTEABEAG 

LITHOLOGY DEPTH CONTENT DENSITY GRAVITY LIMITS 

II PI 

feet percent pol 

EAGLE FORD SHALE 186.2 15.5 

EAGLE FORD SHALE 186.3 15.8 100 65 

EAGLE FORD SHALE 186.3 14.6 120.2 

EAGLE FORD SHALE 192.1 15.4 119.2 

EAGLE FORD SHALE 192.3 15.1 

EAG LE FORD SHALE 194.2 15.9 117.8 

EAG LE FORD SHALE 194.6 13.9 1286 95 62 

EAGLE FORD SHALE 1949 159 11S.B 

EAGLE FORD SHALE 2244 139 

EAGLE FORD SHALE 2246 11 8 1 69 39 

EAGLE FORD SHALE 224.6 12.2 1247 

EAGLE FORD SHALE 232.2 14.9 121.9 273 73 1 49 

EAGLE FORD SHALE 232.6 153 11B.l 

EAGLE FORD SHALE 233.0 14.8 121.9 

EAGLE FORD SHALE 233.0 

EAGLE FORO SHALE 256.3 159 117.3 1 
EAGLE FORD SHALE 256.7 15.3 112.0 272 69 35 

EAG LE FORD SHALE 256.9 15.6 117.6 

EAG LE FORD SHALE 286.4 13.5 123.1 

EAGLE FORD SHALE 287.1 13.9 1220 

EAGLE FORD SHALE 295.5 10.7 

EAGLE FORD SHALE 295.7 98 39 1 21 

EAGLE FORD SHALE 295.7 10.0 126.7 1 
PROCEDURE ASTM 02216 ASTM 0354 ASTM-O-l313 

• EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. 

Symbol 

A 

(8) 

8-1 

8-2 

8-3 

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. 

FRACTION CARBONATE SAMPLE $AMPLE 

FINEATHAN CONTENT DIMENSION FAILURE 

11200 SIEVE RATIO MODEJ 

UO DEGREES if. 

percent percent 

1 
99.0 I 

I 2.1 D 

1 

98.2 5.61 

I 
I 

86.4 1 

1 2.2 0 

98.B 5.9 2.2 B 1/30 

I 23 B 1/40 

1 

1 
958 441 

1 

1 
2.4 D 

704 

2.3 0 ---
ASTM 0422 

Symbol Failure Type 

8-4 Combination 

c Barreling/Bulging 

D Longitudinal (axial) splitting 

E Conical 

No information 

TABLE E-5_ GEOMECHANICAL TEST RESULTS-BORING SIR 44 (Continued) 

UNCONFINED TRIAXIAL COMPRESSION FAILURE TANGENT YOUNG'S MODULUS POISSON'S 
COMPAESSIVE CONFINING OEVIATOR STMtN RATKJ 
STRENGTH PRESSURE STRESS ESO UNlOAOI 

~3 0,-<13 AELOAD 0-3 
psi psi p" percent (psi)xl0E5 (psl) .. 10E5 psi 

332 1 41 0.60 0 

1 

1 

445 084 1 0.B7 0 

200 531 0.751 1 25 200 

300 550 0861 1.54 300 

1 1 12 1.89 O.OB 

---- 1 

i -I 

309 072 1 0.63 0 
1 

133 4.58 0.03 0 

ASn,I-02933 ASTM-D2664 ASTM-D3148 ASTM-0314S 

Note: Some values in this table may be revised based on reviews 01 test 
procedures and individual test results. The reader should raler to the latest 
revision of the glNT geotechnical data base (geolechnical report GR-70). 

BRAZil 2NDevClE MODIFIED 

TENSILE SlAKE TABOR 

STRENGTH DURABILITY ABAASIONI 
INDEX HARDNESS 

p" percent INDEX 

35.6 

1 

--
ISAM ISRM ISAM 

SW£Ll 

PRESSURE 

INDEX 

percent 

28.0 

28.0 

1 

1 
1 19.0 

I 24.0 

ISAM 

COMMENTS 

J 
--1 

NOTES 1 &3 

NOTES 2 & 3 i , 

PRELIMINARY 
(Subjecl to Revision) 

NOTES 1) MODULUS WAS CALCULATED FROM AXIAL STRAINS 

MEASURED USING DIAL MICROMETER 

.~.XIAL LENGTH IS THE SAMPLE LENGTH 

2) MODULI! AND POISSON'S RATiO WERE CALCULATED FROM 

AXIAL AND LATERAL STRAINS MEASURED USING AXIAL 

AND LATERAL LVOTS 

AXIAL LENGTH IS 2.8 INCHES 

31 CYCLIC TESTS WITH ONE UNLOAD-RELOAD CYCLE 
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BORING NO.: BIR44 
DEPTH (FT): 2.0 
AUSTIN CHALK LIMESTONE, WEATHERED 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT (~): 12.7 

1200-..--------------------.,DRY UNIT WEIGHT (PCt): 121.2 
DEG. OF SATURATION (lI): 87.7 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 

1000 

800 

600 

400 

200 

0 

0 r- '" If') 

0 0 0 0 

AXIAL STRAI N 

~ I() 

0 ci 

(51S ) 

~ 

TEST TYPE: UNCONFINED COMPRESSION 
(ASTM D 2938) 

~ 
3 
f 
~ 
s 
! 
; 
TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

4.486 X 1 DE5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 

0 
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UJ 
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AXIAL STRESS vs LATERAL STRAIN 
BORING: BIR44 DEPTH: 2.0 ft 

1200.,------------------, 

900-

600-

300- ROCK TYPE: AUSTIN CfW.K 
INCUNATION (DEG): vrnTICJ.L. 
MOISTURE CONTENT (_): 12.7 
DRY UNIT WEIGHT (pt~): 121.2 
DEC. OF SATURATION (_): 87.9 
ASSUMED SPECIFlC GRAVITY: 2.7 
CONFlNING PRESSURE (PSI): 0 
TEST TYPE: TRIAXIAl. COMPRESSION TEST 

(ASTM D 3148) 

I I I O+--.--r-I',,-~I--r-I-r-I~I--~-I--~~~~ 

-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 
LATERAL STRAIN (%) 

••••• JACKET-LVDT (2) 

0 
CII 
I 

CII ... 
I .. 
0 

~ 
Q 

0 
0 
OJ ... 
j 

~ 
" 

AXIAL STRESS vs AXIAL STRAIN 
BORING: BIR44 

.' 

DEPTH: 2.0 tt 

ROCK TYPE: AUSTIN CIWJ( 
INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (_): 12.7 
DRY UNIT WEIGHT (PCt): 121.2 
DEG. OF SATURATION (_): 87.9 
ASSUMED SPECIFlC GRAVITY: 2.7 
CONFlNING PRESSURE (PSI): 0 
TEST TYPE: TRIAXIAl. COMPRESSION TEST 

(ASTM D 3148) 

0.0 0.2 0.4 
AXIAL STRAIN (%) 

0.6 

••••• JACKET -LVDT (3) c:a:Hl PLATEN-DIAl. GAUGE 

PRELIMINARY 
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I .­
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BORING NO: BIR44 
DEPTH (FT): 3.6 
AUSTIN CHALK 

1500~--------------------------------------~ 

1250 

CL 1000 
'--./ 

(f) 
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W 
0::: 

750 
f-
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-.J 
« 500 
X « 

250 
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0.0 0.2 0.4 0.6 0.8 1.0 

AXIAL STRAI N (% ) 

INCLINATION (DEC): VERTICAL 
MOISTURE CONTENT (~): 13.3 
DRY UNIT WEIGHT (PCF): 122.1 
DEG. OF SATURATION (~): 94.5 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINED COMPRESSION 

(ASTM 0 2938) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

3.3 x 10E5 PSI 

FAILURE MODE: 
LONGITUDINAL (AXIAL) 
SPLITTING 



I 

NIT 
>NITE 

NITE 

LK 

LK 

LK 

LK 

I CHALI 

CHAL 

I CHAL 

IAU;TiN CHAL 

IAU"TlN CHAL 
IAU I CHAL 

IAUSTIN CHAL 

IAU. TIN CHALK 

IAUSTIN CHALK 

,AUSTIN CHALK 

IAU"'N CHALK 
I AUHlN CHALK 

I AUHIN CHALK 

IAU' TIN CHALK 
TIN CHALK 

EAe LE FORD SHAL 

EAe LE FORO SHALE 

0.0 

'.0 

" 16.0 

I 

105.6 

109.2 

110. 

110.5 

L8 

111.9 

IlL' 
IlLS 
151.0 

''''.0 
168. 

''''.1 
169.0 

16" 
LO 
, 4 

179.9 

180. 

"" 13> 

12 122. 

12. 

15. 
16., 

122. 

18. 110 

13. '" 

• L8 76.6 

"'. '0. 
13. "" 
12.8 1251 

L6 , .. 
1.0 126.' 

".6 
16.0 116.0 

'.5 

". '20 

'21. 

" .. 
'" '" 

• > ,,0 

" 

7l " 

62 35 

106 62 

" .. 
166 

1.69 

I EAGLE FORO SHALE 180.6 269 " 59 
EAGLE FORO SHALE 

EAGLE FORO SHALE 
EAGLE FORO SHAL 

LE I >SHALE 

LE I >SHALE 

>SHALE 

GLE >SHALE 

GLE I I SHALE 

LE I >SHALE 

LE FC iSHALE 

LE Fe I SHALE 

EAGLE FOI I SHALE 

EAGLEFOI ~ 
I EAGLE FDRlSHALE 

" ... 15> "" 
196.S 
>97.6 ,,> 

I EAGLE FOR>lSHALE.". 

IEAGLE FDRllSHAL -'" 
I EAGLE FOR» SHALE 30 ."L 
IEAGLE FOR iSHALE lO 

• EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS 

Symbol 

IBI 

8-1 

6-2 

B-3 

Failure Type 

No discernible failure plane 

Well defined shear plane @ ·x· anglg (009) ID 
vertical Of 10 long axtS ot COfe 

Sooaf plane 

Bedding plane shear 

Shear plane along pre-existing fracture, 

90 63 

69 

75 50 

Symbol 

6-4 

o 

91 

90 
97 

97 

99 .• 

99 5 

29.: 

Failure Type 

Combination 

05 

E 

B-II"" 

0 .. 

2. B-,/30 

2. 0 

0.' 

o . 

B·"20 
B-"20 

B-"30 

8-"30 

o ,-. 

o 

~ ,-"SO 
~ 

Barre~ngtBulgll1Q 

longitudinal (axial) sphtbng 

Conical 

Noinl()(mation 

"" 

"''' 
1794 

",., 

21" 

346 

380 

120 

200 

100 

00 

200 

200 

300 

200 

300 

TAB lE E·6. GEOMECHANICAL TEST RESULTS·BORING BIR 45 
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'-'" . 0 29. 

'''6 600 

250; I." 2.04 

076 Il. 
0.42 5.62 

139 .55 
2460 3.65 '.08 
2697 0.72 '.62 

369 .32 

.449 _0: 

493 L" 

092 3,90 

0.9l 

579 0.80 

567 LO' 

134 
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o 

200 

100 

o 
'00 
200 
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200 

""0 

3<" 

o 

.204 

'" 

--''' 

2<5 

336 

NOTE FAILURE OCCURRED ALONG BEDDfNG PLANE 

Nole: Some values in Ihis lable may be revised based on reviews of tesl 
procedures and individual test resuMs. The reader should refer 10 Ihe lalasl 
revision of Iha glNT geolechnical data basa (geolechnical raport GR·70). 

5 .• 

~.~ .. 

INa 
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(Subject to Revision) 
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BORING NO: BIR45 
DEPTH (FT): 9.2 
AUSTIN CHALK INCUNATION (OEG): VERllCAL 

MOISTURE CONTENT (.}: 1 .... 1 
DRY UNIT WEIGHT (PCf): 119.5 

3000 --r------------------------, DEG. OF SATURATION (li): 92.9 
ASSUMED SPECIFlC GRA\}ITY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINED COMPRESSION 

(ASTM 0 2938) 

2500 

,.......... 
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D- 2000 
'-../ 
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~ 1500 
l-
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---1 « 1000 
X « 

500 
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0.0 0.1 0.2 0.3 0.5 

AXIAL STRAIN (%) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

7.94 x 1 DES PSI 

FAILURE MODE: 
CONICAL 
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BORING NO: BIR45 
DEPTH (FT): 41.8 
AUSTIN CHALK INCUNATION (DEG): VERTICAl 

MOISTURE CONTENT (s}: 15.3 
DRY UNIT WEIGHT (Ptf): 114.5 

3000 --r----------------------, DEG. OF SATURATION (Ii): 87.S 
ASSU~ED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINED CO~PRESSION 

(~ D 2938) 

CL 2000 
"-/ 
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n:::: 
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0.00 0.25 0.50 

AXIAL 
0.75 1.00 1.25 
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TANGENT MODULUS AT 5~ 
UL TlMATE STRESS: 

3.38 x 1 DES PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEG 
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BORING NO: BIR45 
DEPTH (FT): 67.3 
AUSTIN CHALK INCUNATION (OEG): VERllCAl 

MOISTURE CONTENT (.}: 12.4 
DRY UNIT WEIGHT (PCn: 122.7 

3000 --.---------------------, OEG. OF SATURATION (JI): 89.7 
ASSUMED SPECIFIC GRAVnY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lWE:UNCONFlNEO COMPRESSION 

(ASTM 0 2938) 
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2.63 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEG 
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BORING NO: BIR45 
DEPTH (FT): 71.2 
AUSTIN CHALK INCUNATION (DEG): VERTICAl 

MOISTURE CONTENT (.}: 13.8 
DRY UNIT WEIGHT (Ptf): 122.2 

600 --r------------------------, DEG. OF SATURATION (II): 98.'" 
ASSU~ED SPECIFIC GRA\)JlY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST l'I'PE:UNCONFINED CO~PRESSION 

(AST~ 0 2938) 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

2.93 x 10E4 PSI 
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BORING NO: BIR45 
DEPTH (FT) : 8 1 .7 
AUSTIN CHALK INCUNATlON (DEG): VERTICAL 

MOISTURE CONTENT (.}: 18.7 
DRY UNIT WEIGHT (PCf): 110.8 

"1.000 ---.----------------------, DEG. OF SATURATION (s.): 97.0 
oJ ASSUMED SPECIFIC GRAVrTY: 2.7 

CONFINING PRESSURE (PSI): 0 

2500 

,.......... 
(f) 
CL 2000 
'--" 

(f) 
(f) 

~ 1500 
r-
(f) 

---I « 1000 
X « 

500 

0 
0.0 0.1 0.2 0.3 0.4 0.5 

AXIAL STRAIN (Sf> ) 

TEST TYPE:UNCONFINED COMPRESSION 
(ASTt.f D 2938) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

9.78 x 10E5 PSI 

FAILURE MODE: 
LONGITUDINAL (AXIAL) 
SPLITIING 



BORING NO.: BIR45 
DEPTH RANGE (Fr): 110.1-110.9 
AUSTIN CHALK LIMESTONE 
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NORMAL STRESS (PSI) 

SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

(1) DEPTH (FT): 110.1 
(2) DEPTH (FT): 110.5 

INCUNATION (OEG): VERTICAL 
TEST TYPE: TRIAXIAL COMPRESSION (ASTM D2664) 
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BORING NO.: BIR45 
DEPTH (FT): 110.1 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT (55): 12.8 

3600 -,.-------------------, DRY UNIT WEIGHT (Ptf"): 125.8 
DEG. OF SATURATION (~): 101.5 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 200 
TEST lYPE: TRIAXIAL COMP~ESSION 
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(ASTM D 2664) 

G 
TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

6.000 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 20 DEG. 
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BORING NO.: BIR45 
DEPTH eFT): 110.5 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (If;): 11.6 

2800 --r---------------------, DRY UNIT WEIGHT (ptr): 123.8 
DEG. OF SATURATION (If;): 86.6 
ASSU~ED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAL CO~pRESSION 
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BORING NO: BIR45 
DEPTH (FT): 111.9 
AUSTIN CHALK INCUNATION (OEG): VERTICAL 

MOISTURE CONTENT c.}: 12.0 
DRY UNIT WEIGHT (PCf): 126.8 

4000 -.---------------------, DEG. OF SATURATION (II): 98.6 
ASSUMED SPECIFIC GRA\1IlY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONFINEO COMPRESSION 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

!

1j DEPTH !FTj: 168.0 
2 DEPTH FT: 168.4 

INCUNAllON (DEG): VERTICAL 
TEST TYPE: UNCONFINED COMPRESSION (ASTM D2938) 

TRIAXIAL COMPRESSION (ASiM D2664) 

3 DEPTH FT: 169.6 
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BORING NO.: BIR45 
DEPTH (FT): 169.6 
AUSTIN CHALK LIMESTONE 

INCUNAllON (OEG): VERTICAL 
MOISTURE CONTENT (S5): 13.2 

2400-.---------------------,DRY UNIT WEIGHT (Ptt): 119.1 
OEG. OF SATURATION (llS): 66.1 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 

(f) 
(f) 

2000 

~ 1200 

TEST TYPE: UNCONFINED COMPRESSION 
(ASTM D 2936) 

t------.--.....---,.-....,l/i 
~ 

~ 

i 
i 
; 0 

CD (f) 0 
z z -I 
$) I :::0 

~ I'l 
en 0 0 (f) 1"1::r: 
01 oz (f) 
VI B~ 0 I . (1)0 -- (f) 
01 uJz -I 

~P:> :::0 z » ~ln ." z 
G) m~ c 
:::0 0 -U 
1"'1 ~ r 

rrI 0 (/) 
-I z 

() 

-I 
rrl 
X » 
(f) 

(f) 
(j') 

0 

(f) 

-I 
rrl 

-1 « 
~ 800 

400 

o 
a 

N 
a 

."f­
a 

CD 

a 

AXIAL STRAIN (~) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

4.324 x10E5 PSI 
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BORING NO.: BIR45 
DEPTH RANGE (FT): 231.2-232.0 
EAGLE FORD SHALE 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

INCUNAllON (OEG): VERTICAL 
TEST lYPE: TRIAXIAL COMPRESSION (ASTM D2664) 

(1) DEPTH (FT): 231.2 
(2) DEPTH (FT): 231.6 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

0.762 x 1 oE5 PSI 

FAILURE MODE: 
CONICAL FAILURE 
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BORING NO.: BIR45 
DEPTH (FT): 231.6 
EAGLE FORD SHALE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (Sli): 11.0 
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BORING NO: BIR45 
DEPTH (FT): 233.0 
EAGLE FORD SHALE INCUNATION (DEG): VERTICAL 

MOISTURE CONTENT (.}: 15.5 
DRY UNIT WEIGHT (Ptf): 118.4 

400 -..-----------------------, DEG. OF SATURATldN (Ii): 98.9 
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DEPTH (FT): 260.6 
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MOISTURE CONTENT (II): 15.1 

400 --r---------------------, DRY UNIT WEIGHT (Ptf"): 120.1 
DEG. OF SATURATION (s.): 101.2 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 0 

(f) 
a... 

(f) 
(f) 

300 

~ 200 

tn 
--I « 
~ 

100 

a 
a 

N 
o 

a:) 

o 

AXIAL STRAIN (~) 

a 

TEST TYPE: UNCONFINED COMPRESSION 
(ASTM D 2938) 

2 
! 
; 
TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1 .046 X 1 OE5 PSI 

FAILURE MODE: 
AXIAL SPUTIING 



c:... 
o 
III 

Z 
9 
CJ"I 
CJ"I u 
a 

01 

~ 
0 
Z 
I 

c:... 
cO 
1"1 I oz 
~~ 
cnO 
(ifZ 

~P:-z 

~~ 
~~ 

0 

~ 
r1l 
(J) 

Z 
0 

~ 
0 ~ 

rr1 I X 
;0 » 
() 

en 
;0 en 
() en 

() r 
rrl en 
lJ ~ r 
0 

rrl 

-i 

BORING NO.: BIR45 
DEPTH RANGE (FT): 295.4-296.2 
EAGLE FORD SHALE 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

INCUNATION (OEG): VERTICAL 
TEST lYPE: TRIAXIAL COMPRESSION (ASTM D2664) 

(1) DEPTH (FT): 295.4 
(2) DEPTH (FT): 295.8 
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BORING NO.: BIR45 
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INCLINATION (DEG): VERTICAL 
MOISTURE CONTENT (55); 12.9 
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TEST TYPE: TRIAXIAL COMP~ESSION 

500 

(f) 

~400 
(f) 
(f) 
w 
a::: tn 300 

a::: 
~ 
~ 200 
o 

100 

o 
a 

N 
a 

v 
o 

to 
o 

co 
o 

AXIAL STRAIN (%) 

o N 
..-- ..--

~ 
3 

~ 
~ 

8 

I 
; 

(ASTM D 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1 .205 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 40 DEG. 
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EAGLE FORD SHALE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (S5): 13.7 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1 .053 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 50 DEG. 
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BORING NO: BIR45 
DEPTH (FT): 307.3 
EAGLE FORD SHALE INCUNATION (OEG): VERllCAL 

MOISTURE CONTENT (.}: 10.5 
DRY UNIT WEIGHT (Ptf): 131.3 
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TEST TYPE:UNCONFINED COt,APRESSION 
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APPENDIX F 

DOWNHOLE VELOCITY SURVEYS 

MEASUREMENT 

Downhole seismic velocity surveys at boring BIR41 were completed on November 29, 1989. The survey 

objectives were to determine the in-situ compressional (P) and shear (S) wave velocity profiles of 

subsurface materials. Dynamic elastic moduli were estimated from interpreted velocities and densities 

obtained from laboratory analysis of boring samples. 

Seismic waves were generated at the surface and recorded at a number of depths in the boring. Seismic 

waves were detected with a downhole package of three mutually perpendicular geophones (Mark Products 

model L-1 0-3WD, 28 Hz resonant frequency) with one geophone vertically oriented. Spring-loaded steel 

wedges were used to press the geophone package against the casing. The ~ckage diameter was 

increased with duct tape untO a tight fit was obtained. The tape also minimized mechanical resonance of 

the spring. 

Geophone output signals were recorded with a twelve-channel, signal enhancement seismograph (EG&G 

Geometrics model ES-121 OF, SIN 19186). The seismograph was triggered atthe instant of energy 

generation by a transistor switch attached to the source. For a given measurement depth, waveforms from 

several impacts were stacked (added together) and the sum stored in memory. Often, stacking permits 

building a weak seismic waveform to a recognizable level even in 'noisy' environments. No filtering was 

used in recording the data. During acquisition, seismic waves were displayed on an oscUloscope. When 

the proper sequence of data traces was developed, a hard copy record was made with full-width timing 

lines (0.5 millisecond intervals). Travel times have an uncertainty of .± 0.25 milliseconds. 

The layout for measuring seismic velocity is shown in Figure F-1. Measurement deJ:ihs have an 

uncertainty of.± 0.1 foot The quality cI P and S wave arrivals was judged to be generally good to fair. 

RESULTS 

Downhole velocity survey results at boring BIR 41 (Figure F-2) agree well with conditions described by 

boring and wireline logs. Interpreted subsurface velocity zones are similar to those determined by the 

velocity survey at boring BIR 31 (718 feet to the north). Dynamic elastic moduli and Poisson's ratio were 

calculated using the intergrated subsurface velocities and measured densities of samples from borings. All 

P and S wave arrivals to a depth cl130 feet were judged to have good to very good darity. Both wave 

arrivals below 130 feet are cI only fair quality and produce scatter on the data graph. No data were 

recorded within the screened interval, at depths cl165 to 185 feet. The interpreted velocities and moduli 

are thought to have an uncertainty of .± 10 percent. 

The boring log describes surficial clayey overburden (4 feet thick) underlain by weathered Austin Chalk 

(12 feet thick). The dONnhoie velocity survey determined a P velocity of 3,000 fps (feet/second) and an 

S velocity cI 1,000 fps for the weathered chalk. The interpreted weathered/fresh chalk interface is at a 
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Depth 

(ft) 

0-23 

23-184 

184-220 

depth ci 22 feet (38 percent deeper than described by the boring log). The sonic log did not measure a 

velocity within the weathered chalk. 

Fresh Austin Chalk was identified in the boring log between depths cj 16 and 174.5 feet. The average P 

velocity cj the fresh chalk as interpreted from full-wave sonic logging is 9,500 fps. The dONnhole velodty 

survey identified a P velocity of 9,600 fps (1 percent greater than the sonic logging value) and an S velodty 

of 3,400 fps. 

The boring log describes Eage Ford Shale from depths of 175 to 226 feet (boring termination). The 

measured sonic logging P velocity for the shale is 6,500 fps. The dONnhole velocity survey identified a 

large P and S wave velocity inversion belON an average interpreted depth of 184 feet (5 percent deeper 

than described in the boring log). The shale P velocity is 7,000 fps (8 percent greater than the sonic 

logging value) and the S velocity is 1,400 fps. Both shale velodties are about 30 percent lONer than 

velocities in the overlying chalk. All shale moduli are about half the corresponding chalk values. 

Vp 

(fps) 

3,000 

9,600 

7,000 

SUMMARY OF SEISMIC VELOCITIES AND 
ELASTIC MODULI FOR BORING BIR41 

Vs Average Poisson's Shear Constrained 
Bulk Ratio* Modulus* Modulus* 

(fps) Density (X105 psi) (X105 psi) 
(pct) 

1,000 140.0 0.44 0.30 2.72 

3,400 139.9 0.43 3.49 27.80 

1,400 136.9 0.48 0.58 14.46 

Young's Bulk 
Modulus* Modulus* 
(X105 psi) (X105 psi) 

0.87 2.32 

9.98 23.19 

1.71 13.72 

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

wp.V96D/lR4·F 

Poisson's Ratio, u (dimensionless) 

Shear Modulus, G (psi) 

Constrained Modulus, M (psi) 

Young's Modulus, E (psi) 

Bulk Modulus, K (psQ 

where: Vp = P wave velocity (fps) 
Vs = S wave velocity (fps) 

D = Bulk (wet) density (pef) 

u _ Vp2 - 2Vs2 
- 2(Vp2 - Vs2) 

G = CDVs2 

M = CDVp2 

E = 2G(1 +u) 

K = CD(Vp2 - 4/3Vs2) 

C = 2.156 x 10-4 (units conversion) 
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Locking Cover ------.... ~-----, 

Cap------------------__ -I 

Concrete Pad ----. 

2-lnch Schedule 80 ....... 
PVC Pipe --------------&:.:.:.., ...... .;.;.1 •• 

", " ....... 
7 7/8-lnch Hole - ... -l ...... . ....... 

....... ....... 

....... 

Cement - Bentonite Grout ____ :::::::::: ........ 
....... ....... ....... 
....... ....... 
....... 

PVC Screen with 
0.010-lnch Slots ----------f,.;:,;..;:,,tiE 

Bentonite Plug ~ 

Sand~ 

.: '0: ", . .... . . ..... . . ...... . 
. ..... . ........ 
....... . ..... . ..... 
. ..... 
. ..... 

. ....... . 
. ..... 
. ..... 

Total Depth: 226.0 Feetl __ ~~.::.li;;;:=;;12~ 

Boring: BIR 41 
Location: N 231,388 

E 2,178,618 
Date{s) Installed: 9/28-9/29/89 
Well Construction 
Supervising Geologist: Shawn Wood 
Approved By: Shawn Wood 

NOT TO SCALE 

Date: 5/18/90 

621.3 MSL 

5-4" stainless steel centralizers spaced 40'-50' 
apart between 618.7 and 392.7 

458.7 MSL 

455.7 MSL 

453.7 MSL 

433.7 MSL 

431.7 MSL 

-428.3 MSL 

392.7 MSL 

Note: All the backfill materials (sand, 
bentonite pellets and cemenV bentonite 
slurry) were placed by tremie. 

"As Built" 
Well Construction Diagram 

Observation Well 
No. BIR 41 

5190 Figure 



SSC 3QREHOLE P~UGG:NG REPORT 

T£TC Project No. cl7-~33-00'5 

Task l~O. 13 

Boring ~o. 3I~-42 

T e x a s Coo r din a :. e L 0 C ?. :. ion: N 2 3 1 , 357 feet E 2, i 7 ::) , 7 1 4 feet 

II 

I 
I 

Surface Sleva::on: 6.2 fJ. 0 feet I 
Tot alB 0 r i n g D e p t h: 2 ::l 2 • :5 feet 

Plugging Remar~s: \ 

Surface casing was removed and boring was grouted with a 

cement/bentonite/water mixture ~ith a ratio of 1 sack cement: J 

pounds bentonite: 16 gallons water. Grout mixture was placed 

with PVC tremie pipe. Supplies used included 12 sacks cemen~, 

1 sack bentonite. 

Date Plugged: 9-25-89 

Time Completed: 3:00 pm 

Drilling Geologist: Scott E. Lesikar 

MJA Coordinator: w. D. Flanigan 

HJA No.: 5530.15 

t.==============================IMOINIIIlU=======!J 



SSC BOREHOLE PLUGGING REPORT 

Project No. 87-888 

Task No. 15 

Boring No. BIR 43 

Texas Coordination Location: 

Surface Elevation: 623.3 feet 

Total Boring Depth: 320.0 feet 

Date Drilled: 3/5/90-3/12/90 

Date Plugged: 3/17/90 

Time completed: 11:00 a.m. 

Remarks: 

N 231,237 
E 2,178,839 

294 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 

L-_______________________ sou THWE5 TERN LA BO R A TO R. ES -----' 



SSC BOREHOLE PLUGGING REPORT 

project No. 87-888 

Task No. 15 

Boring No. BIR 44 

Texas Coordination Location: 

Surface Elevation: 617.9 feet 

Total Boring Depth: 315.0 feet 

Date Drilled: 3/5-3/15/90 

Date Plugged: 3/15/90 

Time Completed: 5:30 p.m. 

Remarks: 

N 231,160 
E 2,178,664 

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. 

Dale Brown 
Shawn Wood 
89-192 

L-_______________________ sou THWE5TERN L. .,,;~o " .. TORI ES ------' 



SSC BOREHOLE PLUGGING REPORT 

project No. 87-888 

Task No. 15 

Boring No. BIR 45 

Texas Coordination Location: 

Surface Elevation: 616.3 feet 

Total Boring Depth: 312.0 feet 

Date Drilled: 4/4-4/11/90 

Date Plugged: 4/11/90 

Time Completed: 5:00 p.m. 

Remarks: 

N 231,515 
E 2,178,508 

323 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. 

Dale Brown 
Shawn Wood 
89-192 

L-_______________________ sou TMWESTERN L. A eo R A TO RI ES __ --J 


