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FOREWORD 

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

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

• To provide data for a preliminary structural design 

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

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

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

• 

• 
• 

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 drDlhoie-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 (lR) 5 

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

Interaction Region 5 is located 
on the eastern side of the ring, 
approximately 3.8 miles southwest 
of Palmer, Texas. 

BIR 51, 52, and 54 are vertical coreholes. 

BIR 53 is an angled boring.with 
a bearing of approximately S80OW, 
angled 50° from horizontal. 

Boring Locations: 

Boring Northing 
(feet) 

BIR 51 266,170 

BIR 52 266,420 

BIR 53 266,088 

BIR 54 265.911 

NORTH 

.00 
479 
tlr======~',~-~/ 

SCALE 1 :24,000 

CONTOUR INTERVAL 10 FEET 

Easting Surface Elevation 
(feet) (feet) 

2,250,529 449.0 

2,250,682 447.8 

2,250,927 438.7 

2,250,528 440.3 

I / 

i 
466 



Scope and Schedule: 

• Borings 

Boring Coring Wire-Une Hydrologic Laboratory Well Construction 
{full deeth) LQ9ging Testing Testing or Plugging 

BIR 51 Nov. 14 to 16, Nov. 16, 1989 Not done Nov. 14, 1989 to Nov. 17, 1989 
1989 Jan. 30, 1990 (Plugging) 

BIR 52 Nov. 17 to 20, Nov. 21, 1989 Not done Nov. 18, 1989 to Nov. 21, 1989 
1989 Jan. 30, 1990 (Plugging) 

BIR 53 Nov. 14 to 16, Nov. 17, 1989 Nov. 20, 1989 Nov. 15 to Nov. 20, 1989 
1989 Dec.9,1989 (Plugging) 

BIR54 Sept. 22 to 29, Sept. 29, 1989 Oct. 2 and 3, Sept. 24, 1989 to Oct. 11, 1989 
1989 1989 Jan. 17, 1990 ~ell*! 

* Water level was measured at 449.8 feet above MSL on April 7, 1990. 

• Geologic mapping - October 6 to October 11, 1989 

• Trenching - October 6, 1989 

• Downhole velocity surveys (in boring BIR 54 only) - November 30,1989 

Conditions Encountered: (see Uthdogic Logs, Appendix A) 

Boring No. Total Depth Soil Weathered Fresh Austin Chalk 
(feet) (feet) Taylor Marl Taylor Marl (feet) 

(feet) (feen 

BIR 51 200.0 0.0 to 20.0 20.0 to 24.5 24.5 to 180.7 180.7 to 200.0 

BIR52 205.0 0.0 to 24.5 Not encountered 24.5 to 186.3 186.3 to 205.0 

BIR 53 285.5 (inclined) 0.0 to 16.5 16.5 to 20.5 20.5 to 238.7 238.7 to 285.5 
(Angle· Hole) 218.1 (vertical) 0.0 to 13.9 13.9 to 16.9 16.9 to 182.4 182.4 to 218.1 

BIR 54 421.5 0.0 to 17.0 17.0 to 22.0 22.0 to 187.5 187.5 to 421.5 

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

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

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

BIR 51 X X X X X X X X 

BIR 52 X X X X X X X X Neutron 

SIR 53 X X X X X X X X Deviation 

SIR 54 X X X X X X X X Neutron 
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Geologic Mapping ResuHs and Trenching Summary: (see also Appendix C) 

Geologic Mapping: Field mapping identified exposed bedrock approximately 1,900 feet southwest d 
the IR. This exposure was large enough to provide representative fracture data in 
the area ofthe IA. Analysis d boring logs for BIA 51, BIA 52, BIA 53, and BIA 54 
indicates that no major faults cross IR 5. See Appendix C and Drawings GP-3 and 
GS-7 (in pocket). 

Trenching: One "L"-shaped trench, with each arm approximately 30 feet in length, was 
excavated to further characterize the fractures at the IA (see Drawing GP-3). 

Straddle Packer Test Results Summary: BIA 53 was hydrotested on November 20, 1989; BIA 54 
was hydrotested on October 2 and 3,1989 (see Appendix D). 

Boring Vertical Packer Gauge Formation/ Hydraulic 
Test Depth Pressure Pressure Lithology Conductivity 

(ft) (psi) (psi) (cm/sec) 

BIR 53 135.0-151.8 200 20 Taylor Marl <5.0xl0·7 

BIR 54 163.0-183.0 200 20 Taylor Marl <6.0x10-8 

BIR 53 174.2-191.0 200 19.5 Taylor/Austin <5.1 xl0·7 

Contact 

BIA 54 183.0-203.0 200 20 Taylor/Austin <6.0xl0-8 
Contact 

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

Formation: Taylor Marl 
Whole Rock Composition: Relative Clay Abundance: 

Mineral percent Mineral Pe[~eDt 
quartz 23-24 illite 10-18 
K feldspar 1-3 kaolinite 14-17 
plagioclase 3-5 mixed layer 
calcite 30-32 (illite/smectite) 68-75 
dolomite 3-4 

siderite 0-4 
pyrite 2-3 
total clay 28-41 

3 



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

Vertical Formationl Moisture Dry Uniaxial Tangent Brazil 
Depth Lithology Content Density Compressive Young's Tensile 

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

(psi x 10~ 
2-14 Residual Soil 20.9-28.7 94.7-105.9 

20-22.1 Taylor Mar1 19.8-20.9 107.8 166 57 
42-46.5 Taylor Mar1 16.8-17.4 114.0-115.8 303 0.4 89 

66.5-67.4 Taylor Mar1 15.9-16.2 116.8 84 
87.8-88.5 Taylor Mar1 16.1-16.9 115.2-116.9 453-559 

113.2-122.9 Taylor Mar1 14.9-16.4 118.1-119.1 708-742 0.9-1.4 98 
131.4-135.9 Taylor Mar1 15.2-16.3 117.5-118.1 558 1.0-1.3 
153.5-165.2 Taylor Mar1 13.6-16.8 115.9-122.4 495-648 1.1-1.7 
176.7-178.0 Taylor Mar1 15.4-16.1 118.4-122.4 618 
182.6-186.0 Taylor Mar1 15.3-16.2 116.4-118.1 667 0.9 
189.1-196.4 Austin Chalk 10.0-12.8 129.0-131.2 1962-2411 2.6-3.1 271 
238.3-287;6 Austin Chalk 9.9-11.4 128.4-129.4 3213 
413.3-414.4 Austin Chalk 6.9-8.0 140.3 3169 

Downhole Velocity Survey Summary: in boring BIR 54 (see Appendix F) 

Depth Vp Vs Poisson's Shear Constrained 
Ratio Modulus Modulus 

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

Taylor Marl 

0-19 2100 840 0.41 0.18 1.15 
19-184 6100 1530 0.47 0.68 10.81 

Austin Chalk 

184-410 9500 4250 0.38 5.7 28.19 

Hole Status: An observation well was installed In Boring BIR 54. Borings BIR 51 through BIR 53 were 
plugged with cement grout and abandoned (see also Appendix G). 
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APPENDIX A 

UTHOLOGIC LOGS 
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LITHOLOGIC LOG 

BORING BIR 51 



LOG OF BORING 
BiJR ING NO: BIR 51 PG 1 OF 

PROJECT: Texas SSC Site 

Earth Technology Corporation 
LOCATION: N 266,170 feet 

CLIENT: The E 2,250,529 feet 
GROUND EL: 449.0 feet 

TASK NO.: 16 

DATE: 11/14/89 TYPE: Nx Core CASED TO: 10.0' CONTRACTOR: SwL (89-192) 

1LI 
1LI t:J Z 
0. a: z 

o ° 0:: en z < .... .... - ..J >-1LI a: a: .... 1LIUJ 
I-ro z. z. < .... 0.:1: .... ° 1LIu 1LIo 0< U 

i=~ ~ UJ::i :I: 
..J::J I- u 1Ll u a za: .... z 

Q. LI. >- ~:z Q. ffia: ffia: <I-en_ 
.... 1LI 1LI 1LI en UJ Q. Q. en~""\Q c <"'" c 

en 0. 

TOP BOT. 

~ 
>-----~ ~ 

~ f-5 

~ ~ --~ f- 10 

I---~ 
~ 

t---

.--15 
I--

~ I---

t---~ f-20 
I 

l= 
I 
f 

f-25 I 
~ 25.0 ;:;;;;:= 

= 
~ 

= C1 91 91 f-30 ~ 
~ 
=== = 
r=== 
~ 35.0 .... 35 =-f::::::::::::: 
I:::::::=: 

35.0 

t::= 
I 

1-40~ C2 1~ 92 

~ 
~ 
~ 

DR 1 LL I NG GEOLOG I ST Sha\-.'r. 1.C"cC 
--~~~~~----

. 
z 
1LI. 
Q.IL. 
oen 
:z .... 
< x 

SAMPLE LEGEND WATER INFORMATION 

Sa SPLIT SPOON Begin drilling \>'ith water from T= 2" THIN WALL 
TUBE growld surf ace • 

U= 3" THIN WALL 
TUBE 

C= NX ROCK CORE 

DESCRIPTlON OF STRATUM 

CLAY, silty, tan and brown 

13.0 

CLAY, shaly, mottled, tan and gray 

20.0 

CALCAREOUS SHALE (Taylor Marl) soft, severely 

124.5 

weathered, tan and gray with occasional thin 
tan clay layers 

CALCAREOUS SHALE (Taylor Marl) soft fresh, 
fissile, moderately calcareous, dark gray. 

CHECKED BY Clem 3cnunanto 

c: 'B I~/z, 18"1 

Shawn Wood 
(2-1-90) 

5 

I 



LOG OF BORING BaRING NO: BIR 51PG 2 OF 
PROJECT: Texas SSC Site 

LOCATION: N 266,170 feet 
CLIENT: The Earth Technology Corporation E 2,250,529 feet 

GROUND EL: 449.0 feet 
TASK NO.:16 
DATE: 11/14/89 TYPE: Nx Core CASED TO: 10.0' CONTRACTOR: SwL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ C!) z 
a.. 0: z 

0°0:1/) . S ... SPLIT SPOON z -< l- I- Z .... ...J >-UJ 0: a: .... UJUJ T= 2" THIN WALL I- ° 
t-cn z. z. -<t-a..::c UJ • See Page 1 of 5 

i=~ ~ UJ:::l! ::c UJ o Ul e e-< u a..lL. TUBE 
...J::J I- OUJ U o zO:t-z 0\1) U= 3" THIN WALL a..lL. >- z a.. ffia: ffia: <1-1/) ..... zl-UJ I/) I ~-4. UI t-UJUI TUBE 0 0 a.. a.. I/)~t-U) < 

::c c= NX ROCK CORE a.. 

TOP BOT. DESCRIPTION OF STRATUM 
I 
I CALCAREOUS SHALE (Taylor Marl) soft, fresh, 
~ fissile, slightly calcareous, dark gray 
I 

1-45 I 
I 
~ 45.0 

= r= 
1-50 I ~ 

C3 100 100 

I 
I 
~ 

1-55 
~ 55.0 
~ 55.0 
F 
~ 

E;::::: 

~60 ~ r= C4 100 100 

~ 

r= 
F 

1-65 r= 65.0 
~ 65.( 
I 
t 
I 

1-70 I 
l=-

C5 95 95 

I 
~ 

~ 

~75~ 75.0 
;:::::::::::::: 
;:::::::::::::: 75.C 

===== 
~ 
~ 

1-80~ C6 100 100 

;:::::::::::::: 

=== :::::::::=: 

DR 1 LL 1 NG GEOLOG 1 ST Sha .... n Wood ASS 1 ST ANT Wayne CO\~an CHECKED ByClem Bommarito 

cy, "/2.I/B'\ 
Shawn Wood 
(2-1-90) 
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LOG OF BORING 
PROJECT: Texas SSC Site 

CL lENT: The Earth Technology Corporation 

TASK NO.: 16 

BaR ING NO: BIR 51 PG 3 OF 5 

LOCATION: N 266,170 feet 
E 2,250,529 feet 

GROUND EL: 449.0 feet 

DATE: 11-15-89 TYPE: Nx Core .. CASED TO: 10.0' CONTRACTOR: SwL (89-192) 

UJ 
n.a: z .... ...J >-UJ 

t- ° 
I-m 

i=:!i ~ UJ:::£ 
...J=:l 

n. LL. >- ~Z UJ I/) 
0 <~ 

I/) 

-100;~ C8 :::::::::::::::: 

:::::::::::::::: 

-115~ 
~ 

1= 
-I~I 

C10 

UJ 
c:J 
z 
< 
a: 
:::t: 
I-
n. 
UJ 
C 

TOP BOT. 

85.( 

95.0 

95.( 

115.0 

115.C 

t- t-
z. z. 
UJ(.) UJ o (')UJ U o 
ffia: ffia: 
n. n. 

100 100 

84 84 

87 87 

z 
o ° a: \I) . 

Z a: .... UJUJ 
<t-n.:::t: UJ. 
0< U n.LL. 
Za:I-Z <1-1/) .... 01/) 

zt-I-UJUJ 
I/)ffil-u) < 

:::t: 
n. 

SAMPLE LEGEND WATER INFORMATION 

Sa SPL IT SPOON 
T= 2" THIN WALL See Page 1 of 5 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

CALCAREOUS SHALE (Taylor Marl) soft, fresh, 
fissile, slightly calcareous, dark gray with traces 
of thin carbonate seams 

95'-105' Core catcher allowed core to slip. 
Unable to pick up 1.6'. Core destroyed 
during secondary recovery attempt 

-carbonate seam, very thin, light gray at 
114.2' and 114.8' 

DRILLING CEOLOCIST __ ~Sh~a~lm~\W.QAQ~d ____ _ ASSISTANT __ ~wua~yn~e_C~QW1~iaUnL-__ __ CHECKED BY Clem Borranarito 

~8 12/%1/8<:\ 

Shawn Wood 
(2-1-90) 



i LOG OF BORING 
BaR ING NO: BIR 51 PG 4 OF 5 

PROJECT: Texas SSC Site 
LOCATION: N 266,170 feet 

CLIENT: The Earth Technology Corporation E 2,250,529 feet 
GROUND EL: 

TASK NO.: 16 449.0 feet 

DATE: 11/15/89 TYPE: Nx Core· CASED TO: 10.0' CONTRACTOR: S\{L (89-192) 

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

o ° a: I/) 
. SCI SPLIT SPOON z >-UJ < t- t- a:-UJUJ z T= 2* THIN WALL See Page 1 of 5 ... ...J t-[I] a: z. z. <1-0..:I: UJ. I- ° :I:UJ ~ w:::E :I: Wu Wo 0< U 0..10.. TUBE 

t-UJ ...J::J t- U w U c za:t-z 0\1) U= 3* THIN WALL 0..10.. >- ~z 0.. ffia: ffia: <t-I/)'" zt-
UJ I/) UJ t-UJUJ TUBE 0.. 0.. I/)ffit-UI < 0 <ed 0 :I: C= NX ROCK CORE I/) 0.. 

I TOP BOT. DESCRIPTION OF STRATUM 
, 

CALCAREOUS SHALE (Taylor Marl) soft, fresh, I 

j 
fissile, slightly calcareous, dark gray with , 
occasional thin carbonate seams and fossil partings 

1== 

rl25 
1 
1= 125.0 

I 1= 
I '-

I 

~130 
1- Cll 98 98 
1 I 

I 1= 
1= 

i !:== 
1-1351~ I~"_O 

i~ ~35.0 != 
1== 
I:::::::::=:: 

1-140 1= C12 58 58 1 
1= 
1-
1== 

I 1 

~145 I 45.0 
1 1145.0 
1 
1 
~ 

pi . 
-150 1 C13 99 99 

-very thin, carbonate seams, light gray at 151.5', I 
1 151.8',151.9', and 152.1' 

~ 

I 

-155 I 55.0 
1 155.0 -fossil parting at 156.1' 
~ -thin carbonate seams, light gray at 159.5', 161.4', 
~ and 161.6' 
t= 

~160 r== 
I ~ C14 99 99 

f 
r= 
i::::= 

DRILLING GEOLOGIST Shawn \-iood ASSISTANT Wayne CO\~an CHECKED BY Clem Bonunarito 

CB \l./ZI / 8~ 

Shawn Wood 
(2-1-90) 

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



lOG OF BORING BaRING NO: BIR 51 PG 5 OF 5 
PROJECT: Texas SSC Site 

LOCATION: N 266,170 feet 
CLIENT: The Earth Technology Corporation E 2,250,529 feet 

GROUND EL: 449.0 feet 
TASK NO.: 16 
DATE: 11/16/89 TYPE: Nx Core CASED TO: 10.0' CONTRACTOR: S\VL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ C) Z 
11.. a: z 

o ° a: I/) 
. S"" SPLIT SPOON z ~ .... .... z - ..J >-UJ a: a: .... UJUJ T= 2" THIN WALL See Page 1 of 5 .... ° 

.... m z. z. ~""I1..:I: UJ • 
:I:UJ ~ UJ::::E :I: UJ u UJ o o~ U 11..l.L. TUBE 
.... UJ ..J:J .... UUJ U c za:: .... z 01/) U= 3" THIN WALL 11.. ...... >- ~z 11.. ffia:: ffia:: < .... 1/) ... z .... 
UJ I/) UJ .... ww TUBE 11.. 11.. I/)~""U) ~ 0 <ted Cl :I: C= NX ROCK CORE I/) 

, 
11.. 

TOP BOT. DESCRIPTION OF STRATUM 
I I CALCAREOUS SHALE (Taylor Marl) soft, fresh, 
1= 

I 

~ 
fissile, slightly calcareous, dark gray with j occasional thin carbonate layers up to 0.3' thick 

I and medium angle fractures. 

1~165 p= -thin carbonate seams, light gray from 165.2' to 
I 165.C 

165.5' 
t= -fossil parting at 167.5' 

L= 
-carbonate nodules, light gray at 167.7',168.5' 
and 168.7' 

I -500 smooth, clean, healed slickened fracture at 

[-170 
r= CIS 99 99 169.4' L -thin carbonate seam, light gray at 169.7' L-

i=== -400 smooth, clean, tight slickensided fracture 
r at 170.0' 
= -400 smooth, clean, tight slickensided fracture 

-175~ 75.0 at 170.5', 170.9' and 171.2'. (All fractures orien 

'= 75.0 
in same direction.) 

s== 

ed 

~ 

= -sharp contact, trace of pyrite along contact zone 
_180~,C16 100 100 180.7' I. , • 

CO: LIMESTONE (Austin Chalk), mcderately to medium I ~ hard, fresh, light gray to dark gray with l' thick 
, ~ very fossiliferous limestone interbeds. Also medium 

tr!:C 85.0 
angle fractures. 

i- 185 -

~ 185.C -450 smooth, clean, tight, slickensided fracture ~ 
c=:r at 187.1' 

1t:;:I:::J: 

-190 I~ C17 99 99 -very fossiliferous from 191.4'-192.5' 
I~ 
I?=?T 
!r::6: -45 0 o~en, healed, calcite filled a") fracture 

-195 ~t:;:I:::J: 95.0 at 19 .2 . 
Is:x::?= 195.( 

-600 smooth, clean, tight slickensided fracture 
.~ at 197.2' 

.~ C18 61 61 
i ;::r;:x:;: 

f-200 ir55: 200.0 

~ Bottom of Exploration at 200.0' 
~ Boring grouted upon completion 
~ 

DRILLING GEOLOGIST Shalm Wood ASSISTANT \.Jayne COI"an --....::..----- CHECKED BY Clem Bommarito ---------------- ----------------
<:::S l'l.IZ-I/So.,. 

Shawn Wood 
(2-1-90) 
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LITHOLOGIC LOG 

BORING BIR 52 



LOG OF BORING 
BuRING NO: BIR 52 PG 1 OF 6 

PROJECT: Texas SSC Site 
LOCATION: N 266,420 feet 

CLIENT: The Earth Technology Corporation E 2,250,682 feet 
GROUND EL: 447.8 feet 

TASK NO.: 16 

DATE: 11/17/89 TYPE: Nx Core CASED TO: 10.0' CONTRACTOR: SwL (89-192) 

UI SAMPLE LEGEND WATER INFORMATION 
UI c:J Z 
a.. a: Z oOa:en . Sa SPLIT SPOON z ~ t- t- Z - ...J >-lLI a: z. z. a: .... lLIUI UI. T= 2· THIN WALL Begin drilling with rotary wash I- ° I-IlJ ~t-a..:I: 

~~ ~ w:::i :I: UI" Ul o o~ " a..u.. TUBE method from ground surface "w u a za:I-z oen ...J::J t-
ffia: ffia: "",t-en_ U= ;,. THIN WALL a..u.. >- ~z a.. zt-w en lLI I-lLIUI TUBE a.. a.. en~l-u) "'" 0 "",415 0 :I: c= NX ROCK CORE en a.. 

TOP BOT. DESCRIPTION OF STRATUM 

~ 

~ CLAY, silty, jointed, tan and light brown 
r--

It r-5 
~ 

I ----r- 10 I r--

~ I r-15 

- I 19.5' r--
r- 2O 

I CLAY, stiff, jointed, mottled tan and gray 

~ ~ I--- 24.5' 
r-25 I -

CALCAREOUS SHALE (Taylor Marl) soft, fresh, 25.0 
1--= fissile, slightly calcareous, dark gray with traces 
, of thin tan clay layers and fossil partings 
, 

-weathered tan clay layers <til) at 26.0',26.5' 
-30 

, 
Cl 97 97 and 26.6' I , 

~ -fossil parting at 33.3' 
, 

1= 
-35 :~ 

35.0 
I::::::::::::::: 35.0 
~ 

!::::::::::::::: 
!= 

-40 p= 
i::= C2 73 73 

~ 

= 
~ 45.0 

DRILLING GEOLOGIST Shawn Wood ---------------- ASS I STANT ___ W_a.:..yn_e __ C_ow_an ____ __ CHECKED BY Clem Bonunarito 

<::'"B 12/ZI/8"\ 
Shawn Wood 
(2-1-90) 



LOG OF BORING BiJR ING NO: BIR 52 PG 2 OF 6 
PROJECT: Texas sse Site 

LOCATION: N 266,420 feet 
CLIENT: The Earth Technology Corporation E 2,250,682 feet 

GROUND EL: 447.8 feet 
TASK NO.: 16 

DATE: 11/17-18/89 TYPE: Nx Core CASED TO: 10.0' CONTRACTOR: SwL (89-192) 

w SAMPLE LEGEND WATER INFORMATION 
w C) z 
11. a: z 00a:1II . Sa SPLIT SPOON z < l- I- Z ... ...J >-w a: a:-ww T= 2" THIN WALL See Page 1 of 6 I-m z z. <1-11.:1: w. I- ° w· 

~~ ~ w:::E :I: UU we e< U l1.u.. TUBE 
...J~ I- a: w U c za:I-z el/) U= 3" THIN WALL l1.u.. >- ~z 11. wa: ffia: «1-1/)- zl-w I/) w I-WW TUBE 11. 11. I/)~I-u) « e «-c5 c :I: C= NX ROCK CORE III I 11. 

TOP BOT. DESCRIPTION OF STRATUM 
I 
L:,;;;;: 

CALCAREOUS SHALE (Taylor Marl) soft, fresh, 
~ 
I 

fissile,.moderately calcareous, dark gray 

1-45 r---
E:;:::::::: 45.0 
== 
~ 
::::::::::::::: 

r- 5O I 
I C3 90 90 I 
~ 

E:;:::::::: 

== 
1-55 ~ '55 .. 0 
~ 

I 
55.0 

I 
I 

-60 P 
~ C4 96 96 I 
f== 
I 
I 

1-65 ~ 65.0 

= 65.0 
l= 
~ 
~ 

1-70 ~ ~ C5 100 100 

~ 

I 
= 

1-75 ==== 75.0 
::;:::::::::::: 75.0 
::::::::::::::: 
~ 
::::::::::=: 
= -80~ C6 94 94 .~ 

~ 
~ 

.~ 

DRILLING GEOLOGIST ____ S~ha~wn~W~o~o~d __ __ ASSISTANT __ ~W~a~yn~e~C~o~wan~ __ __ CHECKED BY Clem Bommarito 

c::~ \~/'LII'b~ 
Shawn Wood 
(2-1-90) 

I 



LOG OF BORING 
BiJR ING NO: BIR 52 PG 3 OF 6 

PROJECT: Texas SSC Site 
LOCATION: 

CLIENT: The Earth Technology Corporation N 266,420 feet 
GROUND EL: E 2,250,682 feet 

TASK NO.: 16 447 L8 feet 
DATE: 11/18/89 TYPE: Nx Core CASED TO: 10.0' CONTRACTOR: SwL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ CJ z 
a.. a:: z o o a:: II) . S'" SPLIT SPOON z ~UJ < .... .... a:: .... UJUJ z .... ...J .... m a:: z. z < .... a..:I: UJ. T= 2" THIN WALL See Page 1 of 6 .... 0 UJ u UJ • c< u a.. 4. TUBE i=~ ~ UJ~ :I: U c 
...J:;:) .... u LLI 

a:: ° ::z:a:: .... z oil) U= 3" THIN WALL a.. 4. ~ ~z a.. ffia:: UJa:: < .... 11) .... z .... 
LLI II) UJ .... UJ LLI TUBE a.. a.. II)~""U) < c <~ C :I: C= NX ROCK CORE II) a.. 

TOP BOT. OESCR I PTI ON OF STRATUM 

i----
CALCAREOUS SHALE (Taylor Marl) soft, fresh, ==== 

'== 
fissile, moderately calcareous, dark gray 

I 
r-85 ~ 85.0 

I 85.0 
~ 
~ 
:::=::::::::::: 
r----

I- 90 ~ C7 100 100 = 
:::::::==-
~ 
t:= 

1-95 
I:::::::::::=- 95.0 

= I"!l·u 
~ 
;:::=:: 
i----

-IOO§ C8 96 96 

~ 
~ 
~ 
r---

h05.0 1- 10 
.~ 105.0 

=== ~ -becoming gradationally more calcareous below 
~ 107.0' 
===. C9 99 99 

I-IIO~ 
t::::=== 
=== 
~ 
-= 
=== ~lS.0 r-1I5= 
~ l1S.u 

;===: 
~ 

~ 
= ClO 97 1-120L 97 
~ 

r---

1= 
~25.0 !== 

OR I LLI NG GEOLOG I 5T _----"S:.!.!h~awn:..!.!....!!;Wo~o.::=d~_ AS5ISTANT __ ~W~ayn~e~C~o~wan~ __ __ CHECKED BY Clem Bommarito 

c~ 1'2./'2.1 'Sct 
Shawn Wood 
(2-1-90) 



I LOG OF BORING 
pROJECT: Texas SSC Site 

BiJR INC NO: BIR 52 PC 4 OF 6 

The Earth Technology Corporation 
LOCATION: N 266,420 feet 

CLIENT: E 2,250,682 feet 
GROUNO EL: 447.8 feet 

TASK NO.: 16 

DATE: 11/18/89 TYPE: Nx Core CASED TO: 10.0' CONTRACTOR: SwL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ t:J Z 
Il.a: z o o a: I/) . S'" SPLIT SPOON z < l- I- Z - ...J >-w a: a:-UJUJ T= 2" THIN WALL See Page 1 of 6 l-aJ Z Z <1-1l.::I: UJ. I- 0 UJ' w' 0< U Il.IJ.. TUBE ::I:UJ ~ UJ:::E ::I: UU U O 

I-UJ ...J::l I- a: UJ a: c za:I-Z 01/) U= 3" THIN WALL Il.IJ.. >- ~z 11. wa: wa: <1-1/)_ zl-
UJ I/) W I-wUJ TUBE 11. Il. cn~l-u) < 0 <--' 0 ::I: c= NX ROCK CORE I/) 11. 

, I TOP BOT. DESCRIPTION OF STRATUM 

~ I 
'= I CALCAREOUS SHALE (Taylor Marl) soft, fresh, 

l= 

I 
fissile, moderately calcareous, dark gray with 

i==::= 
occasional thin interbedded carbonate seams and 

i== 1125.0 
shale layers 0.8' thick. 

'- 125 
l= 125.( 
l=:= I 
~ 
r= 

~130 
I Cll 100 100 ~ 
~ 

I ~ 

l= 
:::::::::::= .= 

-135:= !1"'1<; .Q 
.= 135.( 
;~ 

~ 
l=:= 

-140 
:::::;:= 
~ l=:= 

C12 97 97 

~ 

~ 
, ~ 
-145~' 145.0 
~ 145.( 
~ 

= r---::::::;:::::::; 

~C13 98 98 -thin carbonate seams, light gray at 150.5', 
-----1 151.9',152.7' and 153.8' 

E:::3 
b= 
~ 

-155~ 155.0 
155.( 

~ -thin carbonate seams, light gray at 157.8', 
~ 158.0' and 158.5' 
~ 

= -very soft, shale layer with interbedded carbonate -160~ C14 99 99 layers from 160.0'-160.8' 

=== -thin carbonate seams, light gray at 163.5', 
~ 
~ 165.0 164.4' and 164.7' 

DR I LL I NG GEOLOG 1ST __ S_ha_wn_W_o_od __ ASS I ST ANT Wayne Cowan 
----~-----------

CHECKED BY Clem Borranarito 

~B I'Z./'Z.\ t&'\ 

Shawn Wood 
(2-1-90) 



LOG OF BORING 
BaRING NO: BIR 52 PG 5 OF 6 

PROJECT: Texas SSC Site 
LOCATION: N 266,420 feet 

CLIENT: The Earth Technology Corporation E 2,250,682 feet 
GROUND EL: 447.8 feet 

TASK NO.: 16 

DATE: 11/20/89 TYPE: " Nx Core CASED TO: 10.0' CONTRACTOR: SwL (89-192) 

UI SAMPLE LEGEND WATER INFORMATION 
UI CI Z 
11.. a: z OOa:1II . Sa SPL IT SPOON z >-UI < t- t- a:-UIUI z ... .... t-CXl a: z • z <t-n..:t: UI T= 2" THIN WALL See Page 1 of 6 t- o Ulc.J UI • 0< c.J 11.." :t:UI ~ UI::i :t: c.JUI c.JO za:t-z 

u. TUBE 
t-UI .... =:l t-

ffia: a: O <t- III .... 0 111 U= 3" THIN WALL n..u. >- ~z 11.. Ula: zt-UI III UI t-UIUI TUBE 11.. 11.. 1II~t-\D < C <.cJ c :t: C= NX ROCK CORE III I 
11.. 

I TOP BOT. DESCRIPTION OF STRATUM 

==== CALCAREOUS SHALE (Taylor Marl) soft, fresh, ~ 
~ 

fissile, moderately calcareous, dark gray with 

~ 
thin interbedded harder carbonate layers. 

'r-165~ 165.C 

~ 165.( 
~ 
~ 

= 
Cl70 ~ ~ CIS 98 98 

-carbonate layer, hard, light gray at 171.7'-
~ 171.8' 
L= 
1= 

.... 175 E::;::::::::: 175.C 
~ 175. 
r= 
~ 
~ 
~ 

.... 180§ C16 89 89 

~ 
~ 

I r==-- -carbonate seam, thin, light gray at 186.1' 
H85 ~ 185.C 

I 185.( 186.3' sharp contact 
rrr?=T LIMESTONE (Austin Chalk), moderately to medium hard 
I~ fresh, light to dark gray with 0.4' to I' thick 
6:::I moderately to extremely argillaceous limestone 

~190 ~ 
interbeds 0.5 to I' apart. Also fossil partings. 

e17 97 97 
-slightly fossiliferous, "moderately argillaceous 

~ layer from 187.1'-187.5',188.6'-189.2'.190.0'-
~ 191.1',191.6'-192.4' 
~ -fossil parting at 190.4' 

II:!:CI: 195.C 
-very argillaceous layer, gradationally from 193.8' 

-195 194.7' 
~ 195. -very fossiliferous layer at 196.2'-198.6' 
rr-:?=iI ~fossil parting at 197.5' 
~ 
b:!:r: 

-200 ~ C18 96 96 

~ 
t:;:I:;::I: -thick bedding, very argillaceous layer from 202.4' 
~ 205.0 204.6' 

DRILLING GEOLOCIST Shawn Wood 
----~~~~~--

ASS I STANT ____ .:.:;Wa=-yn=::e'--C:::;o~w:..::an==__ CHECKED BY Clem Bommarito 
----------~---

~~ 12. /2.1 1M 

Shawn Wood 
(2-1-90) 



LOG OF BORING 
PROJECT: Texas SSC Site 

CLIENT: The Earth Technology Corporation 

TASK NO.: 16 

BaRING NO:BIR 52 PG 6 

LOCATION: N 266,420 feet 
E 2,250,682 feet 

GROUND EL: 447.8 feet 

DATE: 11/20/89 TYPE: Nx Core CASED TO: 10.0' CONTRACTOR: SwL (89-192) 

IJJ 
IJJ CJ 

Q..a: 2 
2 < - ...J >-w a: 

I- ° 
I-II] 

::I:IJJ ~ IJJ::E ::I: 
I-W ...J:J I-
Q..L4. >- ~2 Q.. 
W I/) W 
0 <~ 0 

I/) 
I 

TOP BOT. 
EI::S:: 
t:z:;::t:;: 
?TLr-
~ 

;.-205 ~ 205.0 

f---

r--
f---

I---
;-.210 

E 
f---
1-215 
I---
r--
r--
r--
1-220 
f---

I---
r--
f---

1-225 
.-
--------230 

---
f---
;.-235 
f---

f---

r--
I---
f-240 
f---

f---

f---I 

2 
00a:1/) . 

l- I- a:-ww 2 
2. 2 <I-Q..::I: IJJ. 
Wu IJJ • 0< U Q..L4. 
ulJJ u o 

2a:1-2 
ffia: a: o 

<1-1/)- 01/) 
wa: I-WW 21-

Q.. Q.. 1/)~1-c.Q < 
::I: 

Q.. 

SAMPLE LEGEND WATER INFORMATION 

S ... SPLIT SPOON 
T= 2" THIN WALL 

TUBE See Page 1 of 6 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

LIMESTONE (Austin Chalk) medium hard, fresh, 
light to dark gray, mediwn to thickly bedded 

Bottom of Exploration at 205.0' 

Boring grouted upon completion 

DRILLING GEOLOGIST __ ~S~h~awn~~~~oo~dL-__ _ ASSISTANT __ ~Wwa~yn~e~C~o~w~an~ __ _ CHECKED BY Clem Bommarito 
<:'l!, ll. hI I B'\ 

Shawn Wood 
(2-1-90) 
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LOG OF BORING 
PROJECT: SSC - Texas Site 

CLIENT: The Earth. Technology Corporation 

TASK NO.: 16 

BORING NO: BIR 53 PG 1 OF 8 

LOCATION: -N 266,088 feet 
..... E 2,250,927 feet 

GROUND EL: .... 438.7 feet 

DATE: 11-14-89 TYPE:Nx Angle Cbre (l)CASED TO: 19.0 1 CONTRACTOR: MJA 

:z .... c5 t-
i=t!i § 
a..u. >-
I.IJ \I) 
C 

~~ 
~~ 
--=~ 

I.IJ 
I.IJ t:J 

a.. a: :z 
< ~I.IJ a: 

I.IJj 
.... :J i= 
~z a.. 

I.IJ 
<~ C 
\I) 

TOP BOT. 

. 
:z 
I.IJ. 
a..u. 
c~ z 
< ::c 

SAMPLE LEGEND WATER INFORMATION 

S- SPLIT SPOON Wet Rotary Core Hole 
T= 2· THIN WALL Water level not determinable 

TUBE 
U= 3 N THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

CIAY (~idual Soil), v. fine grained, calcareous, 
brownish-qray (ClI) 

~ IO~ 

~I ~ (Taylor _1), sil. to faU>t1y __ , soft to 
-~:j: very soft, v. fine grained, calcareous, gray with a 

t--~I-:::;::))E--~I--~-,or"+---+--+--+--+-----4---l thin, v. soft, catpletely wei3.., tan interbed 
~ 20~_:~_~_~ ~ ~2_0_.5_S ___ f_rom ___ 19_._0_tD ___ 20_._5 ______________________ ~ 

Cl 100 100 SHALE (Taylor Marl), fresh, soft, v. fine grained, 
1-----4::-::_:::l1 v. thinly bedded, dark gray, sli. fossiliferous· 
I-- ~:j: calcareous, w/v. thin « 1/8") m:x1. M. caCX>3 
~ ~-: laminations 
~ 25 -:-:-F. ~5.5 26.3 70° Insipient fracture, planar 

[25.5 Strike N25OW, Dip 80°S"~ 
--.... ---

~ -I-::-::-

-_-_-F. 

~ 30 +:-:- C2 

I--_o(':-:~-F. 

I-- :¥.:::: 
~:::::: 

100 100 

35.5 

32.6 70° Insipient fracture, planar 
Strike NSooE, Dip 85°N;V 

f- 35 -:-:-F. 
t~~~~--~~+---+---~ __ ~-4---+--~ 

r-- :-1-:-:- 35.5 

1-----4::-C:::;":3::: 
I---.f.'-:~::- C3 
~ 40 ~-:::::: 

__ BE 
I--- :-1-:-:-

100 100 

DRILLING GEOLOGIST scott I.esikar 

39.0 65° Fracture, closed, sli. rough, fresh surface, 
clean, planar 

ASSISTANT Guy ~ CHECKED BY ti. D. Flanigan 



LOG OF BORING 
PROJECT: SSC - Texas S~te 

CLIENT: The Earth Technology Corporation 

TASK NO.: 16 1 

BOR ING NO: am 53 PG 2 OF 8 

LOCATION:-N 266,088 feet 
...... E 2,250.,927 feet 

GROUND EL: - 438.7 feet 

DATE: 11-14-89 TYPE: NK Angle Cbre(llCASED TO: 19.0.' CONTRACTOR: M.1A 

z ... ..J 
I- 0 

~~ Yi 
£Lu.. >-
W \I) 
0 

====¥. 
1---1-== 

w 
w (:J 

£La: z 
< ~w a: 

w~ 
..J~ ~ 
~z £L 

W 
<-4 0 
\I) 

TOP BOT. 

I--- ¥==== C3 10.0. 10.0. 

I- 45 -=-=¥. ~5.5 
I--- ;r=:::::: 45.5 
I--
I--- -=-=-3:-

I--- :i:-=-=- C4 
I- 50 10.0. 10.0. 
I--- ====¥. 

I-- :i:-=~-

-=-=-;E:i 
I- 55 
I-- :i:-=~-

I--- -~F. 
I---
I-- ;r======-

f- 60 -=-=-F. C5 
I---

I-- :i:-=-=-
I---
f--- -=~-F. 

155.5 
55.5 

10.0. 10.0. 

f- 65~~=~:::=~=~ __ ~~~6_5_.5~ __ -+ __ ~ __ ~~ __ ~~ 
I-- 65.5 
I-- ====¥. 
I--- ;r=-=-= 
I-- --

I- 70 ~3- C6 
I---
I--- ~-=-=-

=---~= 
f--

10.0. 10.0. 

75.5 I- 75 :i:-~ 
~+--~~+--~~~-4--+--+-~ 

f- ====¥. 1
75

•
5 

f-- :i:-=~-

f--- _ -:L: C7 
I- 80 -----~ 

-i===== 
1--_.1-_-,,: 

I--- -=-=-F. 

10.0. 10.0. 

SAMPLE LEGEND 

S- SPLIT SPOON 
T= 2" THIN WALL 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

WATER INFORMAT!ON 

~et Rotary Core Hole 
~ater level not determinable 

DESCRIPTION OF STRATUM 

SHALE {Taylor Marl}, fresh, soft, v. fine grained, 
v. thinly bedded, dark gray, sli. fossiliferous, 
calcareous, w/v. thin « 1/8") nod. hard caC03 
laminations 

DRILLING GEOLOGIST Scott Iesikar ASSISTANT Gary Kincaid CHECKED BY w. D. Flanigan 



LOG OF BORING 
PROJECT: SSC - Texas Site 

CLIENT: The Earth Technology Corporation 

TASK NO.: 16 

BORING NO: ~ 53 PG 3 OF 8 

LOCATION: -N 266.,.088 feet 
.... E. 2.,25a.,927 feet 

GROUND EL: .- 438 . 7 feet 

DATE: 11-14-89 TYPE:NK Angle CoreCll CASED TO: 19.Q' CONTRACTOR: MJA 

:z - 6 ... 
i=~ j 
a..LI. >-w en 
c 

----"""""-- ---= 

I--- -1-:-:
t--

w 
w C!) 

a.. a: :z 
< ~w a: 

wi 
..J::l i= 
!!:z: a.. w 
<-4 c 
en 

TOP BOT. 

C7 100 100 

~ e5~-:F.~~ __ ~~~8_5~.~5~ __ +-__ +-__ +-__ 4-__ 4 
I--- -1-:~- 85 . ~ 
t--
I---::*. 
I---=:=~= 
r- 90 -1-:-:-
.---:-:-F. C8 100 100 

-_-1-:-:-

t-- -~-F. StbPPed Drill p.ng 
I- 95 95.5 U:'14· 89 
t--+~~-~-+'9~5-.5~--r--+--S~t~~~Dr~il-l]+~--~ 
t-- --:"--F. ll-IC 89 
i--- --

--1-:-:-

100 100 
-100 __ 
_ -----F. C9 

-;.1-:-:-
-
_-:-:-F. 

r-105~::~ __ ~~~0_5_.54-__ ~ __ ~ __ ~ __ -+ __ ~ 
t--- 1105.5 
t-- -:-:-i:-

I---
t-- ;.1-:~-

I- I 10 -:-3;-

CIO 100 100 "--'-
_;.1-:-:-

- --'::-i:-r---- --
I- "5 ~:~:: ius. 5 
t---~=~_~~--~~~1~5~.S~--+---+---+---+---+-~ 
t--- -_-_-F. 

I--- ;.1-:-:-
I-- Cll 
I- 120 ::::¥ 

100 100 

I--- -:F,----- --
r-- -:-:-]:-

SAMPLE LEGEND WATER INFORMATION 

S- SPLIT SPOON Wet Rotary Core Hole 
T= 2N THIN WALL Water level not determinable 

TUBE 
U= 3 N THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

SHALE (l'aylor Marll, ~ so.et, v. fine grained, 
v. thinly be:'Ided, dark gray, sli. fossiliferous, 
calcareous, w/v. thin « 1/8") nod. hard caC03 
laminations 

88.8 63° Fracture, closed, sli. rough, fresh, clean 
surface, planar 
Strike NlOOE, Dip 2Q°l'M 

DRILL ING GEOLOGIST Scott Lesikar ASSISTANT Guy KUx2dd CHECKED BY W. D. Flanigan 



LOG OF BORING 
PROJECT: SSC - Texas Site 

CLIENT: The Earth Technology Corporation 

TASK NO.: 16 

BORING NO:BIR 53 PG 4 OF 8 

LOCATION: -N 266,088 feet 
...., E 2,250,927 feet 

GROUND EL: ...... 438.7 feet 

DATE: 11-15-89 TYPE:Nx Angle Cbre(l) CASED TO: 19.0' CONTRACTOR: MJA 

W 
W (!) 

a. a: z 
z < t- t-... c5 ~w a: 

t- w§1 
z. z • 

~t!:l §1 ~ 
Wu we 

...J:;:) 
U w U o 

a. 1.1.. )- ~:z a. ffia: ffia: w \I) w a. a. e <-4 e 
II) 

TOP BOT. 

t----t-~-:-:- Cll 100 100 

z 
o ° a: \I) 

. 
Z a:"'ww <t-a.:I: w. 

0< u a.,,-
zJ:t-z 0\1) <w\l)'" zt-
t;ffi~U) < :I: 

a. 

SAMPLE LEGEND 

Sa SPLIT SPOON 
Ta 2· THIN WALL 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

WATER INFORMATION 

wet R.otar~ Core Hole 
liater level not determinable 

DESCRIPTION OF STRATUM 

SHALE (Taylor Marll, fresh, soft, y. fine grained, 
v. thinly bedded, dark gray, sli. fossiliferous, 
calcareOus w/v. thin (up to 1/4") nod. hard cam3 
la:ni.nations 

I- 125~:t:::r: 125.5 E-:-:-:--:..:J-_....J-_+_-+_--+_--l1--_J-_+----l125.9 Very thin (,.I1/4") nod. hard, It. gray cam3 
I-----l;:-:~:::= ~25.5 bed, sharp upper and sharp lower contacts 

t::~~-: 
I--.£:-:-::::-:-r 
I--_.E-E-::-...:-:-:-: 

~jt:: 
:- 130E-:--- Cl2 

f-:===~:: 
~::-:--~~ 

- ~-:-:t::-:-:-: 
. ~:::::± 

100 100 

f- 135~:-:-:- 135.5 
~ ~:~~~--~~-:35~.~5~--~--~--~~~~~~ 

~:=t:-r. 

100 100 

t----4;..:..::::-::::~
:..:---~: 

-145~~=~:~-~-~~~1-4-5.-5+--+-__ +---+---4---~ ~---
I---~:=t:::- ~45.5 

~::::;:: 
1---1'--:': 

100 100 

-f-~:::=t 
- 150t==~~: 
I-_-I=:E-:::..:--:..:::--:..:::- Cl4 
f-- ~-:-:-

'-~====~ 
.... 155 ~:=~~~_4--4-15-5-.-5~-+--+--+--+_~ 

155.5 
I---t:-:-:-r. 

I--- -::r::::: 

_-_-+. Cl5 
I- 160F-:::=t=: 

I--- ~::E::::=t=-

'-:-=-==::-

100 100 

DR ILL ING GEOLOG I ST Scott I.esikar ASSISTANT Gary Kincaid CHECKED BY W. D. Flanigan 



LOG OF BORING 
PROJECT: ssc - Texas Site 

CLIENT: The Earth Technology Corporation 

TASK NO.: 16 

BORING NO:BIR 53 PG 50F 8 

LOCATION: -N 266,088 feet 
.... E 2,250,927 feet 

GROUND EL: - 438.7 feet 

DATE: 11-15-89 TYPE:Nx Angle axe(l) CASED TO: 19.0' CONTRACTOR: MJA 

w 
w C) 

a. a: % 
% < .... c5 ~w a: ... w~ i=lli ~ ...J:;) i= 
a.L1. >- ~% a. w III W 
0 <-c5 0 

III 

% 
o ° a: III • ... ... a: .... ww % 

%. %. <"'a.:%: w. 
Wu Wo 0< U D..L1. 
U w u a %a: ... % o III 
ffia: ffia: < ... IIl .... % ... ... ww D.. a. IIlffi ... U) < :%: 

a. 

TOP BOT. 

t---t::=~~~~ \----IE-=:::i: __ _ C15 100 100 

f- 165 -:-:-:r; 165.5 
~r---+---4~~~--r---+---4---~--~ 

~¥:::: 165.5 

\----If-:::;=~~~ 
f- 170 +:::: 

-::::F. C16 100 100 

-+:::: 

SAMPLE LEGEND WATER INFORMATION 

S- SPLIT SPOON 
Ta 2- THIN WALL 

Wet Rotary Core Hole 
Water level not determinable 

TUBE 
U= 3- THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

SHALE (Taylor Marl), fresh. soft, v. fine grained, 
v. thinly bedded, dark gray, sli. fossiliferous, 
calcareolls, w/v. ti'lin ($i 1/8") 11Od. haJ:d caOO3 
laminations, increasing in frequency 

... _-_:F. h' 
f- 17 .. ::=t::: ~75.5 
L- +'-:-:~-~5=-=5.f--.f--.f--+---+---1---I 177.6-177.7 (3-4) very thin <''''1/8'') Ired. haJ:d, 
r-- 7 • caCl)J beds 

-:-:-r. 

f-- ¥:::: 
-180 

---~ 

~ :i:-:-::-
C17 100 100 

I----I--::-::-I

-185:i:~~_~J-_4-_+~_18_5_.5+-_+-_+-_+-_+-~ 
85.5 

-::~: 

_ :i:-:-:-

- 190 _:_:,; _ 

_ :i:-:-:- C18 100 100 

S::.cl!:peC Dril ing 

- 195 :-3:;:::-:;:::-:~-}-_~-:--:::f~_~9_5_. -is f-_+-_+-l_1-_l-t--8_9 __ t-:----i 

I-_-i:~-:::-:-i:- 95.5 s:art.e:: Drililing 

-_-_'-I-

f-- :i:-:-:-

f-200 -:-:,;

~ :i:-:-:-

-:-:r; 

11-1 -89 

C19 100 100 

179.6-179.7 (3-4) very thin l'" 1/8"1 Ired. hard, 
caCX>J beds 

DRILLING GEOLOGIST Scott ~sikar ASSISTANT Quy KUx2id CHECKED BY w. D. Flanigan 



LOG OF BORING 
PROJECT: SSC - Texas Site 

CLIENT: The Earth Technology Corporation 

TASK NO.: 16 

BORING NO: BIRS3 PG 6 OF 8 

LOCATION: 

GROUND EL: 

N 266,088 feet 
E 2,250,927 feet 

438.7 feet 

DATE: 11-16-89 TYPE: N!C An:r1e Core(1) CASED TO: 19.0.' CONTRACTOR: 

W 
W t:I 

Q.a: 
z , 

z < ... ... ... 6 ~w a: z, z, ... w!ii We,) We 
~t!f ~ .,J:l ~ (.)w (.)0 

Q.IL. >- Slz Q. ffia: ffia: 
w I/) W Q. Q. 
e <-4 e 

• 
ffi. 
Q.LL. 

e~ z 
~ 

I/) 

TOP BOT, 

I--~-----F. 

==_ Cl9 100 100 
1--.f-=-i:F.:-:::: __ : 

~ 205 -=-::::-F. 205.~ 
~--~~~~---+---r---r--4-~ 

-E-:- 205.5 
1---1-::: 

I----l:-~:::-~:~~ 
_ 210 -E:3: C20 

--=::F. 

.10n 100 

SAMPLE LEGEND WATER INFORMATION 

S- SPL IT SPOON Wet:a>tazy Cbre lble 
Ta 2" TH IN WALL W:lter level rot determi.nahle 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

SHALE (Taylor Marl), fresh, soft, v. fine grained, 
v. thinly be::ldei, dark gray, sli. fossiliferous, 
cal~ w/v. thin (-1/8") llDd.. hard CaOO) 
laminations increasin] in frequerx::y 

213.0 Very thin t 1/4") m::Xl.. M., 1t. gray CaOO) 
lamination 

I-----r.:~~ 
I--i:~-::::-;:::F. n15.5 215.0 Very thin <- 1/4") llDd.. M., 1t. gray CaOO3 
~ 215 ::::j...._+-::-::-~ff--·_I-_I--~-+--+----l lamination 
I--~-:E-:-:- 215. ~ 

I-_I:-:-=-:-F. 

I--...... I-:::'-i===:= 
-220 C21 
_-:-:-F. 

--I-:::-:--
!--=-=+-

lao. 100 

218.8 Very thin ( 1/4") m::Xl.. M., 1t. gray CaOO3 
lamination 

219.3s-219.6s Thin t 3") m::Xl.. hard, 1t. gray CaCX)3 
bed ~ 

223.9 Very thin t 1/2") m::Xl.. hard, 1t. gray CaOO3 bed 

~225 ___ ~_~_~~~2~25~.~~_~_~ __ ~ __ ~~ 
!-+:--- 1225 • 

I--:-:::-F. 
--:-:-:-
~~=:::::: 

-230 -:-=-F. C22 -
f--~==::: 

100 100 

226.0s-226.1 Very thin ( 1") nod. hard, 1t. gray 
Ca<D3 bed 

231.3 30° fracture, slks., closed, sli. rough, fresh 
surface, clean, planar 
Strike NlO''W, Dip 55°NE 

f-- -=-=-F. 
r---
~235~~~_~~~:;-__ ~~~~3_5~._5~ __ ~ __ ~_+---+---; 
~ __ ~-- 235.5 
~----+. 

r---~ C23 

-240~ 
~ 

100 100 

DR ILL ING GEOLOG I ST Soott Iesikar 

238.6s-238.7s Transition ZOne, v. thin ( 1") med. 
1238 7 M., dk. gray, fossil., arenaceous 

~ (Austin Clalk), fresh, med. to nod. hard, 
med. to thickly bedded, sli. fossil., 1t. gray 

ASSISTANT Gary Kirxoaid CHECKED BY w. D. Flanigan 



LOG OF BORING BORING NO: am 53 PG 1 . OF 8 
PROJECT: ssc - Texas Site N 266,088 feet LOCATION: 
CL.IENT: The Earth Technology Corporati.on 

E 2,250,921 feet 
GROUND EL: 438.1 feet 

TASK NO.: 16 

DATE: 11-16-89 TYPE: Nx AD]le Q)re tll CASED TO: 19.0' CONTRACTOR: IDA 

UI SAMPLE LEOEND WATER INFORMATION 
UI CI 

c~ffien z Q.a: ~ • S- SPL IT SPOON Wet Rotaxy Q)re lble 
.... el ~UI a: ~. ffi· ~~"5 m. T- 2M' THIN WALL Water level not detex:m:i.nable 

I- UI~ UI(.) Q.LL, TUBE 
i!=ttl !i i!= 

(.)0 
..J::l (.)IUl ffig Z t:;z o I!! U'" 3M' THIN WALL 

Q.Uo >- ~z fb ffia: -< -UI en Q. Q. t:;m~~ ~ TUBE 
0 <~ 0 :c C= NX ROCK CORE 

I/) Q. 

TOP BOT. DESCRIPTION OF STRATUM 

~ LlMESTONE (Austin Olalkl, fresh, med. to IrOd. hard, 

~ It. gray, sli. fossiliferous w/0.45 to 5.5 ft. thick 

~ C23 100 lOa 
mXl. argill. to shalyam bentonitic interbeds 

15:5:5: 1.35 to 8.4 ft. apart 

~ 245.5 
242.4g-244.3g Mad. thick. very argill./shaly, soft, 

I- 245 sli. fissile, dk. gray bed 

i2:2:2: 
245.5 

5:i5: 
:cs:s:= 

1-250 ~ C24 100 100 

~ 
252.2s-252.65g 'Ihin shaly, so~t, "sli. bentonitic, 

~ 
dk. gray bed " 

252.3 85° fracture, slks., closed, sli. rough, fresh, 
s::2:2 clean surface, planar 

1-255 ~ ~55.5 strike N45°E, Dip 45°NW 
254.0g-255.0g Mad. thick. m::xi. argill., soft, dk. gray 

~ 
l;l!:>!:>· ~ bed 

~ 
258.4 52° fracture, slks., sli. rough, fresh, clean 

~ 
surface, planar 

e Strike NSooE, Dip 500SE 

-260 258.4s-261.0g Mad. thick m::xi. argill., dk. gray bed 

C25 100. 100 
~ 263.5g-269.0g Thick m::xi. argill., elk. gray bed 

~ 
~ 

1-265 ~ 265.5 

I!:¢::!I: 
I-'b!).: 

~ 
I!:¢;t 

-270 e C26 99 99 

It!:O:5 " 
272.5g-213.8g Mad. thick very argill./shaly, soft, 

dk. gray bed 
~ 
~ 275.9 550 fracture, slks., sli. rough, fresh, clean 

1-275 ~ 215.5 surface, closed, planar 
Strike N25OW, Dip 81°NE 

""!). 
~ 
~ 

218.8-218.9 Intersecting fractures 

~ 
218.8 50° fracture, slks., rough to very rough, 1/4" 

~ 
C27 100 100 

calcite ~illing, planar 

1-280 Strike N25OW, Dip 100NE 
218.9 40° fracture, slks., sli. rough, clean surface, 

;::s::s; closed, planar 

~ Strike N20OW, Dip 6QoNE 

~ 

DRILLING GEOLOGIST Scott Lesikar ASS I STANT Gary Kincaid CHECKED BY w. D. Flanigan 



LOG OF BORING 
PROJECT: SSC - Texas Site 

CLIENT: The Earth Technology CorporatLon 

TASK NO.: 16 
DATE: 11-16-89 TYPE: NlC An;Jle CbrelllCASED TOI 

% .... 5 ... 
F=~ ~ a.u. >-LLI I/) 
c 

~2e5~ 
----
1-290 
I-
I-

I-
I--
1-295 
I-
I-
I-
I--
1-300 
I-
I-
I-
~ 

1-305 
f.
I-
f.
I--

1-310 
~ 

I-
f.
I--

1-315 
I-
I-
I-

I-
'-320 
I-
I-
I--

LLI 
LLI C) 

a. a: % 
< 

l=LLI a: 
LLI~ 
..J~ F= 
~% a. 

LLI 
<ed c 
I/) 

TOP BOT. 

100 lQQ 

285.5 

BORING NO: BIR 53 PO 8 OF 8 

LOCATION: N 266,088 feet 
E 2,250,927 feet 

GROUND EL: 438.7 feet 

19.0' CONTRACTORt MJ.A 

SAMPLE LEGEND WATER INFORMATION 

S- SPL IT SPOON wet Rotary Core Hole 
T- 2" THIN WALL Water level oot detel:minable 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

LIMESTONE (Austin Chalk), fresh, med. to nod. hard, 
It. gray, sli. fossil., w/a 3.3 ft. thick nod. 
argill. interbed 

282.2g-285.5 lbI. argill., med. bard, elk. gray bed 

Total Depth: 285.5' 11-16-S9 

(11 An;Jle role field az:imlth: N85"W, Dip: 45° 
(21 wirel..ine loggEd 11-17-S9 
(31 Hydrotested 11-20-89 
(M Nx An;J1e Boring Plugged 11-2Q-S9 

DR ILL INO GEOLOG I ST Scott Lesikar ASSISTANT Ga.ty Kincaid CHECKED BY w. D. Flanigan 
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LOG OF BORING BuR ING NO: BIR 54 PG 1 OF 11 
PROJECT: Superconducting Supercollider 

LOCATION: N 265,911 feet 
CLIENT: The Earth Technology Corporation E 2,250,528 feet 

GROUND EL: 440.3 feet 
TASK NO.: 16 

DATE: 9 /22-9/29/89 TYPE: Nx Core CASED TO: 21.0' CONTRACTOR: SWL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ c:.:I Z 
a.. a: z oOa:1/) . Sa SPLIT SPOON Drilled with air rotary to 20.0' z ~ r- r- z - ...J >-UJ a: a::-UJUJ T= 2" THIN WALL no ground water encountered. r- ° 
r-m z. z <cr-o..:t: UJ 

UJ' 0..' 

i=~ m UJ:::E :t: UJ u u O o~ U IL. TUBE Cored with water rotary from 
:::E ...J:J r- UUJ a: c za::t-z 01/) U= 3" THIN WALL 20.0' to bottom of exploration Q.IL. >- ~z Q. ffia:: UJa: <ct-I/)_ zt-UJ I/) UJ r-UJUJ TUBE Q. Q. I/)~r-'" ~ 0 <c"" 0 :t: C= NX ROCK CORE \I) a.. 

TOP BOT, DESCR I PTI ON OF STRATUM 

--~ CLAY, silty to shaly, jointed, tan 

:=~ 
~I 
~ ~I ~~ 
-

15 i -~ 17 .0 
:1-:-":- CALCAREOUS SHALE (Taylor Marl), soft, moderately 
-- weathered, fissile, slightly calcareous, dark gray ----- ---:=:r with low to high angle fractures. 

-20 :r. -200 and 800 smooth, tight transverse slickensided - -...:.--- 20.0 100 100 
c..-_-=::f 22.0' fractures at 21.0' -- --- :1-:--- CALCAREOUS SHALE (Taylor Marl) soft, fresh, fissile, 

=-===J: 
slightly calcareous, dark gray. -- ,-----

-25 ---:1-:--- CI 38 38 
f-:.-_:::i 

- f-i==== 
r--=-3i 

-30 ~~-- 30.0 r_-_ 30.0 
c-::..-_=::l 
f----

2==== 
1-35 

c.. -'=:1 
C2 100 100 

f- :-::E==== 
:---~ 

f- :""1--:::-= 
f-
1-40 

:....--- uO 0 

r--- :....1--=~ 

r--- --::i 
...--- -1--=--:::: 

DRILLING GEOLOGIST _;.;.R:... • ...:,;R:=an:.:;d:.:a:..:.1.:.1 __ _ ASSISTANT S. Stevens CHECKED BY C. Bommarito ---------
Shawn Wood 
(2-1-90) 



PROJECT: 

CLIENT: 

LOG OF BORING 
Superconducting Supercollider 

The Earth Technology Corporation 

TASK NO,: 16 

BaR ING NO: BIR 54 PG 2 OF11 

LOCATION: N 265,911 feet 
E 2,250,528 feet 

GROUND EL: 440.3 feet 

DATE: 9.'22-9)29fS,"YPE: Nx Core CASED TO: 21.0' CONTRACTOR: SWL (S9-192) 

z .... ...J 
I- ° XUl C] 

I-UI ~ 
a..u. >-UI II) 

0 

-~:::::::::-
- --:-:;; 

---=~ 
r--~::::::=::: 
i--- :::<-:::-:::., 

UI 
a.. a: 
>-UI I-C] 
UI~ 
...J:J 
~z 
""~ I/) 

..... 45 --=j: C3 

-~-:::-::: 

-:--:::-:::~ 
r--
f---1-:::-::: 

UI 
CJ 
Z 

"" a: 

~ 
a.. UI 
o 

TOP BOT. 

40.( 

z 
o ° a: I/) . 

l- I- a: .... UIUI z 
z, z ""I-a..x UI 
Wo W' 0"" 0 

a.. , 
°Ul 0 0 za:I-Z u. 
ffia:: a: o 

<1-11) .... 011) 
wa:: I-UIUI zl-

a.. a.. II)~I-\Q < 
X 

a.. 

100 100 

~50 ~:::-:::~~ __ ~ __ ~~5~0~.0~ __ ~ __ -+ __ ~~ __ +-~ 
-,1-:::-::: 50.( 

-t-:::-:::-1 
----
-~~-::::--::: 
-55 t-:::-:::-1 r-_-_-_ C4 
- !-:--

:-_-_-1 

t----r~~::::::::: 

96 96 

-60 =::::::::::::1 60. 0 
:--~----+---~6-0-.~(---+--~----+---~--~--~ 

-:-1---- . -' --_:-:::--::::-1 

-:-:1:-:::-::: 
- 65 :-:::-:::~ C5 100 100 

----_:-1-:::-::: 
-:--:::--::::~ 

-:-1---- .0 
- 70 ~:::-=_£}--hMf-7:....:0::.: • .:::r--+--+--+-+---I 70.( 
----_:-1-:::-::: 
-'-::-:::~ 

-:-!--::::--::: 
- 75 ::=~=1 C6 
~ 

100 100 

-:-!--:::-= 

SO.O 
f--~~:::=:::1 
'--i:::-::: 
- 80 ~:::=:::I+--+--+--+--+--+---t---t---; 

80.0 
t---"f-I--::::__::: 
I-- __ _ 

SAMPLE LEGEND WATER INFORMATION 

S ... SPLIT SPOON 
T= 2" THIN WALL See p. 1 of 11 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

CALCAREOUS SHALE (Taylor Marl), soft, fresh, fissile 
slightly calcareous and dark gray. 

DR I LLI NG GEOLOG I ST _--IlR_R ... a .. n .... d ... a .... l ..... 1 ___ _ ASSISTANT_~s~S~t~e~y~enWS~ __ CHECKED BY C. Bommarito 

Shawn Wood 
(2-1-90) 



PROJECT: 

CLIENT: 

LOG OF BORING 
Superconducting Supercollider 

The Earth Technology Corporation 

TASK NO.: 16 

BaRING NO:BIR 54 PG 3 OF 11 

LOCATION: N 265,911 feet 
~ 2,250,528 feet 

GROUND EL: 440.3 feet 

DATE: 9/22-9/291.:.~TYPE: Nx Core CASED TO: 21.0 CONTRACTOR: SWL (89-192) 

z .... 
I-

:I:W 
I-W 
D..LL. 
W 
0 

...J 
0 

~ 
>-II) 

[[:---
_-_1: 

1-,..-_-_ 

f-i:----
r-::'-_=-I: 
1--...:--

w 
D..a: 
>-w 
1-00 
w::::& 
...J~ 
~z 
<~ 
II) I 

UJ 
(!J 

z 
< a: 

i= 
D.. 
UJ 
o 

TOP BOT. 

80.( 

z 
oOa:1I) . 

l- I- a:-ww z 
z. z <I-D..:I: w. 
Wo w· 0< 0 D..LL. 0 0 Ow 

a: c za:I-z oil) 
ffia: <1-11)-wa: I-wW zl-
D.. D.. II)ffil-lD < 

:I: 
D.. 

100 100 

- 90 t====i+-_r-:--~9",",,",O .. 0"'t---+---+--+---t--; 
90.0 

-=-:r:==== 
._ r-::'-_=-I: 

-'-{----

- 95 -=-::-r C8 -
-~--

_-=-=-I: 

98 98 

-'-{-=-= 
-100 f.::::::===i:=l---+-10-0-..... 01'-l1! O.tloL&O.~ O--+---4---If----t----i 

-
-~--

-~~-=-I: 

-105 ~==~ C9 

_I-r==== 
--:-r 

-1------

100 100 

_ 110 :':,I-_-:--:...--:.J-_+-_-¥I.,L 11.1J...1. 0'004-_-1-_+_+_+_-1 
--I ~10.0 

-:1:--

--=-=-1 
r---
r- 115 :E - - CI0 

I-- =-=-1 

- 1-
_-_-I 

- --

96 96 

-120 r.~-~-+-_+-_~I~?n~n_-+_-4_~_~~--I 
-_-_I 120.0 

1---4------
1-:---

SAMPLE LEGEND WATER INFORMATION 

Sa SPLIT SPOON 
T= 2" THIN WALL 

TUBE 
See p. 1 of 11 

U= 3" THIN WALL 
TUBE 

c= NX ROCK CORE 

DESCRIPTION OF STRATUM 

CALCAREOUS SHALE (Taylor Marl), soft, fresh, fissile 
slightly calcareous, dark gray with very calcareous 
layers and low angle fractures. 

-very calcareous layer at 84.0'-84.1' 

-low angle, slickens~ded.fracture zone from 94.2' 
95.3'. All fract~s smooth, ti~lt 

DRILLING GEOLOGIST ~R~~R~anwd~aul~l __ _ ASS I STANT S Stevens CHECKED BY C. BOJllJllarito 

Shawn Wood 
(2-1-90) 



PROJECT: 

CLIENT: 

LOG OF BORING 
Superconducting Supercollider 

The Earth Technology Corporation 

TASK NO.: 16 

DATE: 9/22-9/29/8~YPE: Nx Core CASED TO: 

z ... ..J 
t- ° :J:UJ ~ t-UJ 

a.. u. >-
UJ tn 
c 

t--:=t:~ 
t---:-:-1 
r-- __ _ 
t-- F-

UJ 
a.. a: 
>-UJ 
t-m 
UJ~ 
..J:J z 

~-d I 
tn 

~ 125 -:-:-1 Cll 
I-- I-:--
t----:--l 
t--
t-- I-:--

UJ 
(:J 

z 
< a: 
:J: 
t
a.. 
UJ 
c 

TOP BOT. 

120. 

z 
eOa:tn . 

t- t- a:"'UJUJ z 
z z. <t-a..:J: UI. UJ' UJ e e< u Il.u. uU 
a: UJ u a za:t-z otn 
UJa: ffia: <t-tn ... zt-t-UJUJ a.. a.. tn~t-CD < 

:J: 
a.. 

99 99 

_130~--:~~~_~~ __ -+ __ ~~1~3~0~'(~ __ 4-__ ~ __ -+ ____ ~~ 
i--- I-:--
f----E1 -

130. 

-:":1-:-: 
-135 --Ej C12 73 73 

- I-:--

==--E1 
---:-:1-:-: 140.( 
-140~~_~~~~~--~--~~~--~--~--~--~--~ 
_:...-_-_""": 140. 
_~Ij:::: _---:1 

.---
t--- :::::I:-:-' 
1-145 :----:::1 C13 
t--
r--~I:~:] 
r--

93 93 

1--:"'1-:--
~150~_~_~~~~~-4---+--~--+---r-~r-~ 
t-- ~~ 150. 

150.( 

1--:"':1-:-: 
t----=1 
t--
1-155 I-:-- C14 
r----~ 

.----"1'-I-: ---
t--
t----~~ 

65 65 

~160~~-~--~J---~--~I'~I~wwn~--4---~---r---+--~ 
'-__ --"1--_---::::::;; 160. -1-_-:-..1: 

- j:;-:-
r---- __ _ 

BuR ING NO: BIR 54 PG 4 OF 11 

LOCATION: N 265,911 feet 
E 2,250,528 feet 

GROUND EL: 440.3 feet 

21.0' CONTRACTOR: SWL (89-192) 

SAMPLE LEGEND WATER INFORMATION 

Sa SPLIT SPOON 
T= 2" THIN WALL 

See p. 1 of 11 

TUBE 
U= 3" THIN WALL 

TUBE 
c= NX ROCK CORE 

DESCRIPTION OF STRATUM 

CALCAREOUS SHALE (Taylor Marl), soft, fresh, 
fissile, slightly calcareous, dark gray with 
occasional silt seams. 

-occasional thin cemented silt seams below 150.0' 

DR ILLlNG GEOLOG 1 ST --"R~.~Ran=d~a~l1!;...... __ _ ASSISTANT S. Stevens CHECKED BY __ ~C~,~B~Q~mm~a~rl~'t~Q~ __ _ 

Shawn Wood 
(2-1-90) 



LOG OF BORING 
PROJECT: Superconducting Supercollider 

CLIENT: The Earth Technology Corporation 

TASK NO.: 16 

BuR ING NO~IR 54 PG 5 OF 11 

LOCATION: N 265,911 feet 
E'2,250,52~ feet 

GROUND EL: 
440.3 feet 

DATE :9/22-9/29/89TYPE: CASED TO: 21.()~. CONTRACTOR: SWL (89-19 

z 
to

:I:U.I 
to-w 
a.. LA.. 
w 
c 

6 
~ 
>
\I) 

U.I 
CJ 
Z 
< a:: 

i= 
a.. 
U.I 
c 

TOP BOT. 
"'_:...-

I--- :.1.-_-_""' 160.0 
-=-=:( 1---------

I--~=-=-

-=-=-} 
-165 C15 
-1-:--
-=-::::-:I-: 
-1-:--

91 91 

~~=~=~~~r __ -r __ -+.117~n~ __ ~ __ ~ __ -+ __ -+ __ ~ 
-1-:--
1--=-::::-:1-: 

1---1-:-
I-- =-=-:I-: 
I--
1--1-:--

70.0 

100 100 

1-180 =-=-:I-:':-1-__ -t-__ -t-1 .... LS ....... O .'I'---i---+--+---+-----l 
~80.0 1--1-:-

I--=-=-:I-: I-- __ _ 
1---1-=-=-
1-185 =-=-I-C17 
I--- :1:-----
1---_== 

T"T""1 

ceo 
1-190~ 
~ 

-195~ 18 
~ 

-200~ 
;:z;:c 

lQO 

~90.0 

200. 
200.( 

96 96 

100 100 

SAMPLE LEGEND 

S'" SPLIT SPOON 
T= 2" THIN WALL 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

WATER INFORMATION 

See p. 1 of 11 

DESCRIPTION OF STRATUM 

CALCAREOUS SHALE (Taylor Marl) soft, fresh, 
fissile, slightly calcareous, dark gray with 
shale layers and fossil partings. 

-fossil parting at 176.1' 

-I" shell fragments and soft shale at 187.4' 
187,5' 

LIMESTONE (Austin Chalk), mode+ately to medium 
hard, fresh, light to dark gray with medium 
to high angle fractures. 

-45 0 smooth, tight slickensided fracture at 195.6 
and 196.4' 

-700 smooth, tight slickensided fracture at 197.5 

DRILLING GEOLOGIST ____ ~R~.~R~a~n~da~lul __ _ ASSISTANT ___ S~~S~te~y~e~D~s ____ _ CHECKED BY c. Bommarito 

Shawn Wood 
(2-1-90) 



LOG OF BORING 
BORING NO: BIR 54PG6 OF 11 

PROJECT: Superconducting Supercollider 
LOCATION: N 265,911 feet 

CLIENT: The Earth Technology Corporation E 2,250,528 feet 

TASK NO.: 16 

DATE: 9/22-9/29/8<rYPE: .. Nx Core 

UJ 
UJ C!J 

a.. a:: z z < I-- I--- ...J >-UJ a:: 
I- a I-m z. z. 

:I:UJ ~ UJ:::E :I: UJ(.) UJ o 
I-UJ ...J::l I-- (')UJ (.)0 

a..LL. >- ~z a.. ffia:: ffia:: UJ II) LU a.. a.. 0 <"" 0 
II) 

TOP BOT. 

~ 
~ 200.( 

~ 
FITITJ 

~205 ~ C19 100 100 

~ 
~ 
t:I::I::J 
I:t;:Q 210.( 

1-210 
~ 
t::I:::I:: 

210.( 

~ 
~ 

~215 m C20 100 100 

fITITl 
I:::I:::I: 
t::I:::I:: 

1-220 ~ 220.( 
b:::C:J 220.( 
t:r::::r::J 
~ 
p::rITI 

1-225 ~ C21 100 100 

~ 
::C:::J 
u::::r:J 

1-23 230.0 
:=r:r:: 230.( 
::::r::::I:: 
::;:r:;:r::; 
..,..y;, 

-235 gg C22 100 100 

~ 
:::r:::c 
~ 

-240 fTITl1 240.( 
t:J:::::C 240.( 
!=Q:;J 
p:;:ITI 

~ 

DR I LL I NG GEOLOG I ST R. Randall 

GROUND EL: 440.3 feet 

CASED TO: 21.0' CONTRACTOR: SWL (89-192) 

SAMPLE LEGEND WATER INFORMATION 
z 

o a a:: II) . SCI SPL IT SPOON Z a::-UJUJ T= 2" THIN WALL See p. 1 of 11 <1-a..:I: UJ. 
0< (.) a..LL. TUBE Za::I-Z oil) U= 3" THIN WALL <1-11)- zl-I-wUJ 
II)~I--UI < TUBE 

:I: C= NX ROCK CORE a.. 

DESCRIPTION OF STRATUM 
LIMESTONE (Austin Chalk), moderately to medium hard, 
fresh, light gray to dark gray with l' thick extremely 

I argillaceous limestone interbeds. Also shale·layers 
0.2'.thick, and fossil partings. 

ASSISTANT 

-fossil parting at 204.1' 

-very argillaceous layer at 213.5'-214.5' 

-fossil parting at 219.0' 

-broken fossil layer at 222.6'-222.8' 

-fossil partings at 224.1', 224.7',225.9' and 
226.0' 

-fossil partings at 231.0',233.1',234.6' 

-shale layer, soft, dark gray at 237.0'-237.2' 

S. Stevens ---------------- CHECKED BY C. Bommarito 

Shawn Wood 
(2-1-90) 

~-



I LOG OF BORING 
BiJR ING NO: BIR 54 PG 7 OF 11 

PROJECT: Superconduct1ng ;)uperCO.l.l10er 

The Earth Technology Corporation 
LOCATION:N 265,911 feet 

CLIENT: E 2,250,528 feet 

TASK NO.: 16 GROUND EL: 440.3 feet 

DATE:9/22-9/29/89TYPE : Nx Core CASED TO: 21.0' CONTRACTOR: SWL (89-192) 

lLI SAMPLE LEGEND WATER INFORMATION 
lLI 0 Z 
a.. a: z o a a:: en . S= SPLIT SPOON See p. 1 of 11 z < l- I- Z .... ..J >-lLI a: a:-lLIlLI T= 2" THIN WALL I- a I-ID z. z. <t-o..:c lLI 

lLIu lLIo 0< U 0... 
TUBE :ClLl §} lLI::!1 i= IJ... 

t-lLI ..J:::J 
u lLl U c za:t-z oen U= 3/1 THIN WALL o..lJ... >- ~z a.. ffia: ffia: .crt-en .... zl-lLI en lLI I-lLIlLI TUBE a.. a.. en~l-u) < 0 <~ 0 :c C= NX ROCK CORE en a.. 

TOP BOT. DESCR IPTI ON OF STRATUM 

~ 40.0 LIMESTONE (Austin Chalk), moderately to medium r:::o: hard, fresh, light gray to dark gray with 0.6' 
t:;:I:;J:; thick extremely argillaceous limestone interbeds. 
~ Also shale layers 0.2' thick, and low to medium 

-245 23 100 100 angle fractures. 
;¢O 
t=ITJTl 
'~ 

c;::t;::I:: 

-250 ~ 250. 
~ 2.50.0 
tI:::C 
~ -shale layer, soft, dark gray at 254.4'-254.6' rs:s: 

~55W C24 100 100 
-450 smooth, tight slickensided fracture at 256.2' 

,~ -shale layer, soft, dark gray at 256.4' 

t:C:::: 
::r:;::r;: 

_260 ;::z:rx;: 260. 
c=t: 260.0 
t:::r:::I: 
F?TI= 
tI::C: 

-265 ~ C25 100 100 
-very argillaceous at 265.0'-265.6' 

~ -450 smooth, tight slickensided fracture at 265.3' 

O:::I: -300 smooth, tight slickensided fracture at 268.0' 
F?TI= 

-270 hoY- 270.0 
tI::::C::: 270.C 
~ 
p:JlT 
I::Cr: 

t-275~ C26 100 100 

~ 
~ 
p:;::t:;: 

1-280 P-rLr= ?RO h 
I:!:r::I:: 280.( 
o;z: 
I:JITl= 
b::C 

DRILLING GEOLOGIST ____ R~~Raanwd~aul~l __ __ ASSISTANT ____ ~S~S~t~ey~e~n~s __ __ CHECKED BY C. Bonunarito 

Shawn Wood 
(2-1-90) 



LOG OF BORING BilR ING NO: BIR 54 PG 8 11 OF 
PROJECT: Superconducting Supercollider 

N 265,911 feet LOCATION: 
CLIENT: The Earth Technology Corporation E 2,~50,528 feet 

GROUND EL: 440.3 feet TASK NO.: 16 
DATE: 9/22-9/29/8~YPE: Nx Core CASED TO: 21.0' CONTRACTOR: SWL (89-192) 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ (!) z 
a.. a: z oOa:U) . Sa SPL I T SPOON See p. 1 of 11 z >-UJ < l- I- Z .- -J a: a: .... UJUJ T= 2" THIN WALL I-cn z z <1-a..:::I: W • I- ° w· W • 

:::I:W ~ w::::i :::I: uU U o 0< U a..LL., TUBE 
I-W -J:::I I- a: w a: o za:I-z 0 111 U= 3" THIN WALL a..LL. >- ~z a.. wa: wa: <1- 111 .... zl-
w III UJ I-UJUJ TUBE a.. a.. IIIffil-\O < 0 <-' c :::I: C= NX ROCK CORE III I a.. 

TOP BOT. DESCRIPTION OF STRATUM 

~ 280. LIMESTONE (Austin Chalk), moderately to mediwn 
~ hard, fresh, light to dark gray with 0.5' thick 

I I:!:I:!:I: sha1ey limestone interbeds 10' apart. Also 

h!2: fossiliferous layers I' thic~. fossil partings, 

~285.~ C27 99 99 
and low, mediwn, high angle fractures. 

-200 smooth, tight slickensided fracture at 283.7' 
;:r:;::r:;: 
FlTlT 
I:!:I:!:I: -600 smooth, tight slickensided fracture at 289.5' 
~ 290.( 

r-290~ 290. -200 smooth, tight slickensided fracture at 291.1' 

~ -600 smooth, tight slickensided fractre at 292.1' 

::0::: 
-85 0 smooth, tight slickensided fracture at 292.2' 

C28 80 40 
~ 

r-295~ 295.( -600 smooth, tight. slickensided fracture at 295.5' 
O:!:I: L7.J. 

-450 smo~ tight slickensided c;::z:;::x: fractures;at.297.8~ 

~ 
302.0' and 302.3' j 

:t!:I:!: 
T-r- C29 100 96 r-3 
~ 

O:!:I: 
c;::z:;::x: 
~ -very fossiliferous layer at 304.4'-305.5' 
~ 305.( 

r-305 ::cx::: 305. 
~ -shaly layer, soft, dark gray at 307.5'-308.0' 

~ 
~ 

~3'O ~ C30 100 100 -very fossiliferous layer at 311.1'-312.5' 

~ 
~ 
~ 

~315 
It;l:;I 315.( 

fI::2::2 ! .>.1.J. -fossil parting at 316.2',321.8' 
~ -shaly layer, soft, dark gray at 318.8'-319.3' 
~ 
f2i::s: 
~ C31 97 97 1-32 
~ -very fossiliferous layer at 321.8'-322.3' 

fITlTI 
~ 
t!::I:!::C 

DRILLING GEOLOGIST R. Randall ASSISTANT S. Stevens CHECKED BY c. Bommarito 
Shawn Wood 
(2-1-90) 



LOG OF BORING 
PROJECT: Superconducting Supercol11der 

BuR ING NO: BIR 54 PG 9 OF 11 

CLIENT: The Earth Technology Corporation 
LOCATION:N 265,911 feet. 

E 2,250,528 feet 

TASK NO.: 16 

DATE:9L22-9J:~9/69TYPE: Nx Core 

IUJ 
UJ 
C) 

z 0. a: z >-UJ < l- t-.... -J a: 
I- ° 

1-10 Z. Z 
UJ u W • 

i=~ ~ UJ~ :x: u O 
-J:::J I- U w a: c 

o.LI.. >- ~z 0. ffia: wa: 
W II) UJ 0. 0. 0 <-' CI 

I/) 

TOP BOT. 

I~ 
I~ 
I~ 
l:;:z;:t:i 

~325 
1r':r-1::J 325.0 
I~ 325.( 

~ 
~ 
~ 

1-330 ~ 
C32 100 100 

~ 
~ 
ESJ=2 

-335 ~ 
335.0 

~ 335.( 

E2iIi 
i:I::C 
~ 

~340 ~ 
C33 100 100 

~ 
fTITI1 
~ 

i-345 ~ 345.(] 
flTITI 34!i. 

~ 
t:I:!:I:! 
~ 

-350 ~ 
C34 100 100 

IJ:;I:;:I 
~ 
t::C:r: 

355 p:;::t; 355.( 

~ 355.( 
tr::I:::I 
~ 
~ 

·360 ~ C35 100 100 

fTITIi 
~ 
b:!:O 

DRILLING GEOLOGIST R. Randall 

GROUND EL: 440.3 feet 

CASED TO: 21.0' CONTRACTOR: SWL (89-192) 

SAMPLE LEGEND WATER INFORMATION 
z 

oOa:1I) . Sa SPLIT SPOON See p. I of 11 Z a:-UJUJ T= 2" THIN WALL <1-0.:1: UJ. 
0< U o.u. TUBE za:I-z 011) U= 3" THIN WALL <1-11) .... zl-I-UJ w TUBE I/)~I-u) < 

:x: C= NX ROCK CORE 0. 

OESCR I PTI ON OF STRATUM 

! LIMESTONE (Austin Chalk), moderately to medium , hard, fresh, light to dark gray with 0.4' to I' 
i thick extremely argillaceous limestone interbeds 
I 6' to 9' apart. Also fossil partings, and low 

angle fractures. 

-fossil partings at 326.0',328.5',329.2', 329.8' , 
331.6', 333.2', 334.0' 

-very argillaceous layers at 326.3'-327.6', 333.2'-
333.9' 

-300 smooth, tight slickesnided fracture at 330.6' 

// -

ASSISTANT 

-very argillaceous layer at 342.6'-343.0' 

-fossil partings at 346.1', 348.9',350.8',352.1' , 
and 354.2' 

S. Stevens ------- CHECKED BY C. Bommarito 
Shawn Wood 
(2-1-90) 

I 

! 
i 



LOG OF BORING 
BORING NO:BIR 54 PG 10 11 OF 

PROJECT: Superconducting Supercollider 
LOCATION: N 265,911 feet 

CLIENT: The Earth Technology Corporation E 2,250,528 feet 

TASK NO.: 16 
GROUND EL: 

440.3 feet 

DATE: 9 "'-9/ 'Q/8<1YPE : Nx Core CASED TO: 21.0' CONTRACTOR: SWL (89-192) 

UJ SAMPLE LEGEND WATER I NFORt.4A TI ON 
UJ (!) z 
a.. a: z o a a: II) . Sa SPL IT SPOON z >-UJ -< l- I- Z - ..J a: a:-UJUJ T= 2" THIN WALL See p. 1 of 11 I- a I-Ill z z <1-a..:I: UJ. UJ· UJ' 

~t!1 ~ UJ::::E :I: 00 0 0 0< 0 a..u. TUBE 
..J::l I- a: UJ a: c za:I-z oil) U= 3" THIN WALL a..u. >- ~z a.. UJa: UJa: <1-11)- zl-UJ II) UJ I-UJUJ TUBE a.. a.. II)ffil-u) < 0 <~ C :I: C= NX ROCK CORE II) a.. 

TOP BOT. DESCRIPTION OF STRATUM 

:O::l 

I 
LIMESTONE (Austin Chalk), moderately to medium 

:x:;:Q hard, fresh, light to dark gray with I' to 2' 
~ I thick extremely argillaceous to shaly limestone 
~ 365.< 

interbeds 3' to 17' apart. Also fossil partings, 
:::0:: and traces of bentonite. 

-36 
~ 365. -fossil partings at 366.8', 367.9',368.3', 369.9' 
t:I::I:::J and 374.0' 
~ 
FlT'TI 

-370 ~ C36 100 100 

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

375 
p::;::ITJ 375.< 
~ 375. -very argillaceous layer at 377.2'-378.2' 
~ -fossil partings at 378.2', 379.0', 379.8', 380.0', 
F;ITI1 380.5', 380.8', 382.4' 
~ 

-380 ~ C37 100 100 

~ 
-very argillaceous layer at 381.5'-":382.5' 

~ 
/' 

r:;:Q; 
385.< ~ -385 t:J:::C 385. 

p:;r;J 

ES::J::2 
~ 

-390 ~ C38 100 100 

t:J:::C 
p:;r;J 
flTljI 

395 ~ 395.( 
~ 395. -fossil partings at 396.9',403.5',404.0',404.5' 
~ 
~ 
t:J:::C -shaly layer, soft, dark gray, trace bentonite 

400 g¢ C39 100 100 at 399.4'-401.1' 

~ 
~ 
fTI=TI 

DRILLING GEOLOGIST R. Randall ASSISTANT S. Stevens CHECKED BY C. Bonunarito 

Shawn Wood 
(2-1-90) 
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PROJECT: 

CLIENT: 

LOG OF BORING 
Superconducting Supercollider 

The Earth Technology Corporation 

TASK NO.: 16 

DATE: 9/22-9/29/a9fYPE: 

UJ 
a.. a: z .... ..J >-UJ 

I- a 1-00 
::I:UJ ~ UJ:::t 
I-UJ ..J::J 
a..~ >- ~z UJ \I) 

0 <-' 
11'1 

410~C40 
~ 

~C41 
:;::ex:: 

-420~ 

UJ 
C!) 

z 
< a: 
::I: 
I-
a.. 
UJ 
0 

TOP BOT. 

~05.0 
140:>.( 

1415.0 
415.( 

421.5 

Nx Core- CASED TO: 

100 100 

100 100 

BiJR ING NO: BIR 54 PG 11 OF 11 

LOCATION: N 265,911 feet 
E 2,250,528 feet 

GROUND EL: 440.3 feet 

21.0' CONTRACTOR: -swL t89-l'n.} 

SAMPLE LEGEND 

Sa SPLIT SPOON 
T= 2M THIN WALL 

TUBE 
U= 3 M THIN WALL 

TUBE 
C= NX ROCK CORE 

WATER INFORMATION 

See p. 1 of 11 

DESCRIPTION OF STRATUM 

- - LIMESTONE (Austin Chalk), moderately to medium 
hard, fresh, light to dark gray with 0.5' to 0.7' 
thick extremely argillaceous limestone interbeds 
2' apart. Also shale layers, fossiliferous layers, 
and fossil partings. 
-fossil partings at 405.4',409.2',413.2',414.9' 

-very argillaceous with shale layers at 408.0'-
408.7', 410.8'-411.3' 

-cemented fossiliferous layers between 417.0'-420.(' 

~~i-Li~it----i----r---t---~----t---;----r---+~----~~--~--~--------~------------------I 
Bottom of Exploration at 421.5' 

~ 

-
-425 
t--
t--
t--
t--
~430 

t--
t--
r------
--435 
~ 

--
-
440 

-
-
-

DR ILLING GEOLOG I ST ___ R_. _Ran __ d_a_11 __ 

NOTE: Observation well installed upon completion 

ASS I STANT S. Stevens CHECKED BY C. Bommarito 
----------------Shawn Wood 

(2-1-90) 



APPENDIXB 

WlRE-LINE LOGS 



Hole No. BIR 51 

Drilling parameters 

Depth 200.0 feet 

Bit Diameter 4.0 inches 

Logging parameters 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid in Hole 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Electrical Log Gamma Log 

November 16, 1989 November 16, 1989 

203.0 feet 201.0 feet 

surface surface 

drilling mud drilling mud 

Time Since Circulation Stop 45 minutes 45 minutes 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

wp.V96F/lR5 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sonic Log 

November 16, 1989 

197.5 feet 

surface 

drilling mud 

45 minutes 

CLP-4877A 

CLM-4877A 

20 feet/min. 

0.5 foot 



BIR 51 Wire-line logs run November 16, 1989. Surface elevation approximately 449 feet. 

Sf' 
m Ivd, 

ELECTRICAL LOG 

o 

o 

..., 
o 

.... 
o 

<7> 
o 

..... 
o 

CD 
o 

<D 
o 

o 
o 

BEE -LINE SERVICES, INC. 

·G ____ ~~---~~.-~~~~~~~~s~Sn~~~T~Y-.~ 
lS"1«lRNAI. 

(v<CQ"<N>ir51 .• od) 

o 

0 

N 
0 

.... 
0 

.... 
0 

V> 
0 

<7> 
0 

..... 
0 

CD 
0 

<D 
0 

~ 0 
0 

GAMMA LOG 
BEE -LINE SERVICES, INC. 

SHORT C ........ 
cpo 

·r~-----------~~~-----------~-

Trc:nsit Time 

uSocjrl 

o 

SONIC LOG 

0 

Va ..... o.sty Log (ra R ___ > 
rriaosec 'rem lx p.IM 

2OOJOO400~eoo1OOa»IOOQIOroo 
I I I I I I I I f I 



SIR 51 Wire-line logs run November 16, 1989 (Continued). Surface elevation approximately 449 feet. 

ELECTRICAL LOG CONTINUED 

Sf' 
I • 

.... 
C) 

co 
C) 

'" o 

N 
o 

~ ____________ ~ 0 

BEE -LINE SERIIICES. INC, 

·iJ----~~---¥ ... --''''''''~¥!!!!!.!.-.. .... 
111"-. 

GAMMA LOG CONTINUED 
BEE -LINE SERIIICES. INC. 

Tr~r.,.. 

USoc/F"1 

0 200 

" 

; 
;' 

,', 

" 

p 

SONIC LOG CONTINUED 

-- Va_ o..;t, Lot IT., _I 
rricrc.KfrCll'l'lbt ..... .... - 2ClJXlD400SOO .. ,._ .. __ 

I I I I I I I I I -

--0 

~ • 
& . 

~ 

~ 

- , 
I::;: 

-
~ 

-.... 
< 0 I 

~ 
, 

:ttl( I -~ (, .ltral~{t 



Hole No. BIR 52 

prilling parameters 

Depth 205.0 feet 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Bit Diameter 4.75 inches 

Laggiog Paramete[1 EleCl[ical Log 

Date November 21, 1989 

Bottom Log Interval 205.5 feet 

Top Log Interval surface 

Type of Fluid in Hole drilling mud 

Time Since Circulation Stop 16 hours 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

wp.V96F/lR5 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

Gamma aDd ~eUl[go 
WI. 

November 21, 1989 

206.5 feet 

surface 

drilling mud 

16 hours 

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sooic Log 

November 21, 1989 

200.7 feet 

surface 

drilling mud 

16 hours 

CLP-4877A 

CLM-4877A 

20 feet/min. 

0.5 foot 



BIR 52 Wire-line logs run November 21.1989. Surface elevation approximately 447.8 feet. 

ELECTRICAL LOG GAMMA AND NEUTRON LOGS 
BEE -UNE SERVICES. INC. BEE-LINE SERVICES. INC. -- ~ 

I···;···;·"·i···;····;···;··;··;:.·~~ 

...• .... 
0 

? 
i .... 

~ i· 
uo ; . .. :-
0 

; ... ... 
0 i .. 

P i" 
i" i i 

; i 
il ~. ;,~ ; .... 

0 i '" ,. i i ~, 

:f i~; 
j. 

P- aD 
0 

i .. ·• j .. 

i~ ; .... 
) ; ... 

J·:L[i: ; ... ... 
0 

i~ 
'T", "T'''l''' 

J: .. :- It:tJ: ., .. : 
' ... i. ... 0 .... i. .. 

0 

rrcnit Tm. 

o 200 

SONIC LOG 

0 

2D0300400eooto01IDO..,.., __ 
I I I I I I I I I I 

i 

I , 

1 

I • 



SIR 52 Wire-line logs run November 21, 1989 (Continued). Surface elevation approximately 447.8 feet. 

ELECTRICAL lOG CONTINUED 
IlEE-UP£ SERIilCES.INC. 

GAMMA AND NEUTRON lOGS CONTINUED 
IlEE-UP£ SERIilCES.INC. SONIC LOG CONTINUED 

.i!----~~---'!if .... -lIQM)!!!!!!!~R[~SI~sn!.!!"'.!.!TY ........ rl TrO"llit Tn. _1- V"'_ o, ... ,n, Lo9 lTor _) 
uSoc:/f'1 rric:rl=-c; "am bI ...... .1".. MI-eq~~Jll'!'LdI'li! 0 200 .... - 2D03D04ODSOO_1aO ____ 

I I I I I I I I I • 
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- I -0 
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WIRE-LINE LOGGING PARAMETERS 

Hole No. BIR 53 Log Measured From: Ground Level 

prjl!jng parameters 

Depth 285.5 feet 

Bit Diameter 3.125 inches 

Logging parameters Electrical Log 

Date November 17, 1989 

Bottom Log Interval 279.0 feet 

Top Log Interval surface 

Type of Fluid in Hole drilling fluid 

Time Since Circulation Stop 20 hours 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

wp.V96FJlR5 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

Gamma Log Sonic Log 

November 17, 1989 November 17, 1989 

274.0 feet 270.4 feet 

surface surface 

drilling fluid drilling fluid 

20 hours 20 hours 

XAP-4383 CLP-4877A 

XAM-4383 CLM-4877A 

20 feet/min. 20 feet/min. 

0.5 foot 0.5 foot 

peYiation Log 

November 17, 1989 

274.0 feet 

surface 

drilling fluid 

20 hours 

9055N135 

COMPU-LOG 

60 feet/min. 

0.1 foot 



BI R 53 Wire·line logs run November 17, 1990. Surface elevation approximately 438.7 feet. 

ELECTRICAL LOG 
BEE -UI£ SERVICES. INC. 

·a----~~---16·Ihr-~OWRD~U~~~~sn~~~N~~ 
1 

GAMMA LOG 
BEE -1I1£ SERVICES. INC. 

SONIC LOG 



BI R 53 Wire-line logs run November 17,1990 (Continued). Surface elevation 438.7 feet. 

ELECTRICAL LOG CONTINUED 
GAMMA LOG CONTINUED 

BEE-LINE SERVICES. INC. 

TY 

SlOtT ... 
·T~-----------!~~-----------1&r 

SONIC LOG CONTINUED 



CLIDtI: 1'SSC 

LOCRTlOft: n:xns sse Sill 

IIJLI ID: BIR - 53 IRSK 16 

BRtI or LOG: 11/17189 

PROBE: 9I55ft 135 

PLAN UIEI-I 

COHPU-LOG DEUIRTION 

tIIG DECL: 7.1 

N 
38IFI 

s 

SCALE: 188 rl/iN 
tIIJI DEPtH: 289.17 rt 

HZ ItIItH: 2S2 .-4 

DIStRHCE: 161.2 rl 
+ = 2S rt IfER 

o = IIOITOIt or HOLE 



o 

100 

200 

274 

Profile View 
Compu-Log Deviation 

BIR 53 



.,.. .,.. '" .,.. .,.. .,.. .,.. ~UL'lrU-1JUU - v lUU J. ~111J lJl!. V .111 J. J. UL'! '" '" '" .... '" '" '" 
CLIENT TSSC HOLE ID. BIR - 53 TASK 
FIELD OFFICE CORSICANA DATE OF LOG 11/17/89 
DATA FROM PROBE 9055A , 135 
MAG. DECL. 7.000 DEPTH UNITS FEET LOG 5 

,jABLE DEPTH TRUE DEPTH NORTH DEV. EAST DEV. DISTANCE AZIMUTH SANG SANGB 
6.0 5.83 0.41 0.03 0.4 4.2 40.4 349.3 
7.0 6.60 l. 03 0.11 1.0 6.4 40.2 19.2 
8.0 7.36 l.59 -0.02 l.6 359.3 40.3 19.6 
9.0 8.12 2.18 0.18 2.2 4.6 40.3 2.6 

10.0 8.89 2.81 0.12 2.8 2.5 40.1 2l.1 
1l. 0 9.65 3.42 0.03 3.4 0.5 40.2 35l. 8 
12.0 10.41 4.05 0.13 4.1 l.8 40.2 6.4 
13.0 1l.18 4.64 0.26 4.6 3.2 40.1 43.3 
14.0 1l. 94 4.76 0.23 4.8 2.8 40.2 205.4 
15.0 12.70 4.55 -0.10 4.6 358.7 40.4 335.8 
16.0 13.47 5.16 -0.02 5.2 359.8 40.3 1l. 2 
17.0 14.24 5.07 -0.22 5.1 357.6 40.0 355.2 
18.0 15.00 5.70 -0.09 5.7 359.1 40.0 7.6 
19.0 15.77 5.57 -0.20 5.6 358.0 39.9 314.4 
20.0 16.53 6.19 -0.25 6.2 357.6 40.3 5.0 
2l.0 17.29 6.06 -0.26 6.1 357.5 40.2 19l. 7 
22.0 18.06 6.56 -0.14 6.6 358.8 39.8 34.1 
23.0 18.83 6.52 -0.03 6.5 359.7 40.0 207.6 
24.0 19.59 6.61 0.07 6.6 0.6 39.7 29.8 
25.0 20.36 7.13 -0.14 7.1 358.9 41.1 319.7 
26.0 21.12 7.32 -0.75 7.4 354.1 40.1 277.7 
27.0 2l.88 7.31 -1.39 7.4 349.2 40.2 267.1 
28.0 22.65 7.25 -2.03 7.5 344.3 39.9 263.6 
29.0 23.41 7.18 -2.67 7.7 339.6 40.0 262.8 
30.0 24.18 7.09 -3.31 7.8 335.0 40.1 262.3 
3l. 0 24.94 7.00 -3.94 8.0 330.6 40.0 262.2 
32.0 25.71 6.89 -4.58 8.3 326.4 39.7 260.4 
33.0 26.48 6.78 -5.21 8.6 322.5 40.2 261.5 
34.0 27.25 6.69 -5.84 8.9 318.9 40.0 26l.4 
35.0 28.01 6.58 -6.48 9.2 315.5 40.2 260.7 
36.0 28.78 6.47 -7.11 9.6 312.3 40.1 260.5 
37.0 29.54 6.36 -7.74 10.0 309.4 39.9 259.6 
38.0 30.31 6.24 -8.38 10.4 306.7 40.3 259.9 
39.0 3l. 07 6.13 -9.01 10.9 304.2 40.0 259.1 
40.0 3l.84 6.01 -9.65 1l.4 301.9 40.0 259.4 
4l.0 32.60 5.89 -10.28 11.8 299.8 40.1 258.6 
42.0 33.37 5.77 -10.91 12.3 297.9 40.4 259.9 
43.0 34.13 5.65 -1l. 55 12.9 296.1 39.7 253.8 
44.0 34.89 5.50 -12.17 13.4 294.3 39.6 254.0 
45.0 35.66 5.36 -12.80 13.9 292.7 40.6 256.1 
46.0 36.42 5.23 -13.44 14.4 291.3 40.5 257.5 
47.0 37.18 5.12 -14.08 15.0 290.0 40.4 260.1 
48.0 37.94 5.02 -14.72 15.6 288.8 4l.4 258.5 
49.0 38.69 4.90 -15.37 16.1 287.7 40.8 259.6 
50.0 39.44 4.79 -16.01 16.7 286.6 41.3 256.6 
5l. 0 40.20 4.67 -16.66 17.3 285.7 41.8 257.0 
52.0 40.94 4.56 -17.32 17.9 284.7 41.3 260.9 
53.0 41.70 4.45 -17.97 18.5 283.9 4l. 4 260.0 
54.0 42.45 4.34 -18.62 19.1 283.1 41.3 260.6 
55.0 43.20 4.23 -19.27 19.7 282.4 4l.3 260.3 
56.0 43.95 4.12 -19.92 20.3 281.7 41. 3 260.4 
57.0 44.70 4.01 -20.57 2l. 0 281.0 41.2 260.6 
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CLIENT TSSC HOLE ID. BIR - 53 TASK 
FIELD OFFICE CORSICANA DATE OF LOG 11/17/89 
DATA FROM PROBE 9055A , 135 
MAG. DECL. 7.000 DEPTH UNITS FEET LOG 5 

';ABLE DEPTH TRUE DEPTH NORTH DEV. EAST DEV. DISTANCE AZIMUTH SANG SANGB 
58.0 45.45 3.90 -21.22 21. 6 280.4 41.2 260.8 
59.0 46.21 3.79 -21.87 22.2 279.8 41.2 260.5 
60.0 46.96 3.69 -22.52 22.8 279.3 41.2 260.2 
61. 0 47.71 3.58 -23.17 23.4 278.8 41.3 260.1 
62.0 48.46 3.47 -23.82 24.1 278.3 41.2 260.6 
63.0 49.21 3.36 -24.47 24.7 277.8 41.2 260.6 
64.0 49.97 3.25 -25.12 25.3 277.4 41.2 259.8 
65.0 50.72 3.13 -25.77 26.0 276.9 41. 3 259.2 
66.0 51. 47 3.02 -26.41 26.6 276.5 41.2 259.7 
67.0 52.23 2.91 -27.06 27.2 276.1 41.1 259.3 
68.0 52.98 2.79 -27.71 27.8 275.8 41.0 259.4 
69.0 53.74 2.67 -28.35 28.5 275.4 40.8 259.0 
70.0 54.50 2.55 -28.99 29.1 275.0 40.4 257.5 
71. 0 55.26 2.41 -29.62 29.7 274.7 40.4 254.8 
72.0 56.03 2.25 -30.23 30.3 274.3 40.4 245.5 
73.0 56.80 2.07 -30.84 30.9 273.8 38.7 251. 8 
74.0 57.59 1. 86 -31.42 31.5 273.4 37.8 248.4 
75.0 58.38 1.63 -31.98 32.0 272.9 37.0 245.8 
76.0 59.18 1. 38 -32.52 32.6 272.4 36.1 242.2 
77.0 59.99 1. 09 -33.03 33.1 271.9 35.6 239.4 
78.0 60.81 0.80 -33.53 33.5 271.4 35.4 238.7 
79.0 61.62 0.50 -34.03 34.0 270.8 35.8 239.4 
80.0 62.43 0.21 -34.55 34.5 270.4 36.5 242.4 
81. 0 63.23 -0.04 -35.09 35.1 269.9 37.4 247.5 
82.0 64.02 -0.26 -35.66 35.7 269.6 38.4 250.8 
83.0 64.80 -0.46 -36.25 36.3 269.3 39.1 253.7 
84.0 65.58 -0.63 -36.86 36.9 269.0 39.5 255.5 
85.0 66.35 -0.78 -37.48 37.5 268.8 40.0 256.9 
86.0 67.11 -0.93 -38.11 38.1 268.6 40.3 257.9 
87.0 67.87 -1.06 -38.75 38.8 268.4 40.8 259.0 
88.0 68.62 -1.18 -39.39 39.4 268.3 41.2 260.0 
89.0 69.38 -1.29 -40.04 40.1 268.2 41.5 261.0 
90.0 70.12 -1. 38 -40.70 40.7 268.1 42.0 261.9 
91. 0 70.86 -1.47 -41.37 41.4 268.0 42.5 263.6 
92.0 71.60 -1.54 -42.04 42.1 267.9 43.1 263.5 
93.0 72.33 -1.59 -42.72 42.8 267.9 43.3 266.3 
94.0 73.05 -1.62 -43.41 43.4 267.9 44.0 268.0 
95.0 73.77 -1.64 -44.11 44.1 267.9 44.8 269.3 
96.0 74.47 -1.64 -44.82 44.8 267.9 45.1 270.3 
97.0 75.18 -1. 62 -45.53 45.6 268.0 45.9 272.3 
98.0 75.86 -1.58 -46.26 46.3 268.0 46.9 274.4 
99.0 76.54 -1. 50 -46.99 47.0 268.2 48.3 277.1 

100.0 77.19 -1.39 -47.74 47.8 268.3 49.3 278.5 
101. 0 77.85 -1.29 -48.48 48.5 268.5 48.7 277.7 
102.0 78.52 -1.21 -49.22 49.2 268.6 47.1 274.7 
103.0 79.21 -1.17 -49.94 50.0 268.7 46.1 272.8 
104.0 79.90 -1.13 -50.67 50.7 268.7 46.4 273.4 
105.0 80.59 -1. 09 -51.39 51.4 268.8 46.0 272.5 
106.0 81.31 -1.11 -52.08 52.1 268.8 43.3 266.2 
107.0 82.05 -1.19 -52.75 52.8 268.7 42.1 262.9 
108.0 82.79 -1. 27 -53.41 53.4 268.6 41.6 262.1 
109.0 83.54 -1. 37 -54.07 54.1 268.5 41.6 261. 5 
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CLIENT TSSC HOLE ID. BIR - 53 TASK 
FIELD OFFICE CORSICANA DATE OF LOG 11/17/89 
DATA FROM PROBE 9055A • 135 
MAG. DECL. 7.000 DEPTH UNITS FEET LOG 5 

~ABLE DEPTH TRUE DEPTH NORTH DEV. EAST DEV. DISTANCE AZIMUTH SANG SANGB 
110.0 84.29 -1. 47 -54.73 54.7 268.5 41.5 261.7 
111. 0 85.04 -1. 56 -55.38 55.4 268.4 41.6 261.8 
112.0 85.79 -1.66 -56.04 56.1 268.3 41. 5 261. 4 
113.0 86.54 -1.77 -56.69 56.7 268.2 41.5 262.0 
114.0 87.29 -1. 87 -57.35 57.4 268.1 41.4 261. 4 
115.0 88.04 -1.97 -58.00 58.0 268.1 41.3 260.8 
116.0 88.79 -2.08 -58.65 58.7 268.0 41. 3 261.1 
117.0 89.54 -2.18 -59.30 59.3 267.9 41.2 260.6 
118.0 90.29 -2.29 -59.95 60.0 267.8 41. 2 260.8 
119.0 91.05 -2.40 -60.60 60.6 267.7 41.1 260.4 
120.0 91.80 -2.51 -61.25 61.3 267.7 41.2 260.9 
121.0 92.55 -2.61 -61.90 62.0 267.6 41.2 260.7 
122.0 93.31 -2.72 -62.55 62.6 267.5 41.2 260.8 
123.0 94.06 -2.83 -63.20 63.3 267.4 41.2 260.8 
124.0 94.81 -2.94 -63.84 63.9 267.4 41.1 260.6 
125.0 95.57 -3.05 -64.49 64.6 267.3 41.1 260.4 
126.0 96.32 -3.15 -65.14 65.2 267.2 41.1 260.4 
127.0 97.07 -3.26 -65.79 65.9 267.2 41.1 260.4 
128.0 97.83 -3.37 -66.44 66.5 267.1 41.1 260.4 
129.0 98.58 -3.48 -67.08 67.2 267.0 41.1 260.5 
130.0 99.33 -3.59 -67.73 67.8 267.0 41.1 260.4 
131.0 100.09 -3.70 -68.38 68.5 266.9 41.1 260.5 
132.0 100.84 -3.80 -69.03 69.1 266.8 41.1 260.3 
133.0 101.59 -3.91 -69.68 69.8 266.8 41.1 260.5 
134.0 102.35 -4.02 -70.33 70.4 266.7 41.1 260.6 
135.0 103.10 -4.13 -70.97 71.1 266.7 41.1 260.5 
136.0 103.85 -4.24 -71.62 71.7 266.6 41.2 261.9 
137.0 104.61 -4.35 -72.27 72.4 266.6 41.2 261. 9 
138.0 105.37 -4.48 -72.91 73.1 266.5 41.2 262.3 
139.0 106.12 -4.59 -73.56 73.7 266.4 40.9 260.7 
140.0 106.88 -4.71 -74.20 74.3 266.4 40.8 260.7 
141. 0 107.64 -4.83 -74.84 75.0 266.3 40.8 261.1 
142.0 108.40 -4.95 -75.48 75.6 266.2 40.7 261.6 
143.0 109.16 -5.08 -76.11 76.3 266.2 40.6 260.3 
144.0 109.92 -5.20 -76.75 76.9 266.1 40.4 260.2 
145.0 110.68 -5.32 -77.39 77.6 266.1 40.3 259.2 
146.0 111.44 -5.45 -78.02 78.2 266.0 40.4 259.2 
147.0 112.21 -5.57 -78.66 78.9 266.0 40.4 259.1 
148.0 112.97 -5.69 -79.29 79.5 265.9 40.3 259.2 
149.0 113.73 -5.81 -79.93 80.1 265.8 40.4 259.8 
150.0 114.49 -5.94 -80.56 80.8 265.8 40.3 260.0 
151.0 115.26 -6.06 -81.20 81.4 265.7 40.3 259.2 
152.0 116.02 -6.19 -81.83 82.1 265.7 40.2 259.1 
153.0 116.78 -6.32 -82.46 82.7 265.6 40.2 259.2 
154.0 117.55 -6.45 -83.10 83.3 265.6 40.2 258.8 
155.0 118.31 -6.57 -83.73 84.0 265.5 40.1 259.0 
156.0 119.08 -6.70 -84.36 84.6 265.5 40.1 258.8 
157.0 119.84 -6.83 -84.99 85.3 265.4 40.1 258.5 
158.0 120.61 -6.95 -85.62 85.9 265.4 40.1 258.5 
159.0 121.37 -7.08 -86.25 86.5 265.3 40.1 258.7 
160.0 122.14 -7.21 -86.89 87.2 265.3 40.1 258.7 
161.0 122.90 -7.33 -87.52 87.8 265.2 40.0 258.6 
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CLIENT TSSC HOLE ID. BIR - 53 TASK 
FIELD OFFICE CORSICANA DATE OF LOG 11/17/89 
DATA FROM PROBE 9055A , 135 
MAG. DECL. 7.000 DEPTH UNITS FEET LOG 5 

ABLE DEPTH TRUE DEPTH NORTH DEV. EAST DEV. DISTANCE AZIMUTH SANG SANGB 
162.0 123.67 -7.46 -88.15 88.5 265.2 40.1 258.8 
163.0 124.43 -7.58 -88.78 89.1 265.1 40.0 259.2 
164.0 125.20 -7.71 -89.41 89.7 265.1 40.1 258.2 
165.0 125.96 -7.83 -90.05 90.4 265.0 40.1 258.2 
166.0 126.73 -7.95 -90.68 91. 0 265.0 40.1 259.1 
167.0 127.49 -8.08 -91.31 91. 7 264.9 40.1 259.2 
168.0 128.26 -8.21 -91.94 92.3 264.9 40.1 259.2 
169.0 129.02 -8.34 -92.57 92.9 264.9 40.0 258.8 
170.0 129.79 -8.46 -93.20 93.6 264.8 40.0 258.8 
171. 0 130.55 -8.59 -93.ti3 94.2 264.8 40.0 259.1 
172.0 131. 32 -8.72 -94.46 94.9 264.7 40.0 258.6 
173.0 132.09 -8.84 -95.09 95.5 264.7 40.0 258.6 
174.0 132.85 -8.96 -95.72 96.1 264.7 40.0 259.2 
175.0 133.62 -9.08 -96.35 96.8 264.6 40.0 258.6 
176.0 134.38 -9.21 -96.98 97.4 264.6 40.0 258.9 
177.0 135.15 -9.33 -97.62 98.1 264.5 40.1 259.1 
178.0 135.92 -9.46 -98.25 98.7 264.5 40.0 258.8 
179.0 136.68 -9.58 -98.88 99.3 264.5 40.0 259.7 
180.0 137.45 -9.71 -99.51 100.0 264.4 39.9 259.4 
181.0 138.21 -9.84 -100.14 100.6 264.4 40.0 258.5 
182.0 138.98 -9.96 -100.77 101.3 264.4 40.0 258.9 
183.0 139.75 -10.08 -101.40 101.9 264.3 40.0 258.7 
184.0 140.51 -10.21 -102.03 102.5 264.3 40.0 258.4 
185.0 141.28 -10.32 -102.66 103.2 264.3 40.0 259.9 
186.0 142.04 -10.45 -103.29 103.8 264.2 40.0 258.7 
187.0 142.81 -10.57 -103.92 104.5 264.2 40.0 258.8 
188.0 143.58 -10.70 -104.55 105.1 264.2 40.0 258.7 
189.0 144.34 -10.82 -105.18 105.7 264.1 40.1 258.7 
190.0 145.11 -10.95 -105.81 106.4 264.1 40.1 258.6 
191.0 145.87 -11. 07 -106.45 107.0 264.1 40.1 258.9 
192.0 146.64 -11.19 -107.08 107.7 264.0 40.1 258.9 
193.0 147.40 -11. 31 -107.71 108.3 264.0 40.1 258.8 
194.0 148.17 -11.44 -108.34 108.9 264.0 40.1 259.2 
195.0 148.93 -11.56 -108.98 109.6 263.9 40.1 258.9 
196.0 149.70 -11. 68 -109.61 110.2 263.9 40.2 259.3 
197.0 150.46 -11.80 -110.24 110.9 263.9 40.1 258.2 
198.0 151.23 -11.93 -110.87 111.5 263.9 40.0 259.1 
199.0 151.99 -12.06 -111.50 112.2 263.8 40.1 258.2 
200.0 152.76 -12.19 -112.13 112.8 263.8 40.1 259.0 
201.0 153.52 -12.31 -112.76 113.4 263.8 40.1 258.2 
202.0 154.29 -12.44 -113.39 114.1 263.7 40.0 258.6 
203.0 155.06 -12.57 -114.02 114.7 263.7 39.7 258.9 
204.0 155.82 -12.69 -114.65 115.4 263.7 39.8 259.4 
205.0 156.59 -12.81 -115.28 116.0 263.7 40.0 260.7 
206.0 157.35 -12.92 -115.92 116.6 263.6 40.2 259.5 
207.0 158.12 -13.04 -116.56 117.3 263.6 40.3 259.4 
208.0 158.88 -13.16 -117.19 117.9 263.6 40.2 259.0 
209.0 159.64 -13.28 -117.82 118.6 263.6 40.2 259.2 
210.0 160.41 -13.41 -118.46 119.2 263.5 40.3 259.2 
211. 0 161.17 -13.53 -119.09 119.9 263.5 40.3 259.0 
212.0 161.93 -13.65 -119.73 120.5 263.5 40.3 259.6 
213.0 162.70 -13.77 -120.36 121.1 263.5 40.3 259.6 
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CLIENT TSSC HOLE ID. BIR - 53 TASK 
FIELD OFFICE CORSICANA DATE OF LOG 11/17/89 
DATA FROM PROBE 9055A J 135 
MAG. DECL. 7.000 DEPTH UNITS FEET LOG 5 

CABLE DEPTH TRUE DEPTH NORTH DEV. EAST DEV. DISTANCE AZIMUTH SANG SANGB 
214.0 163.46 -13.89 -121.00 121.8 263.5 40.2 258.8 
215.0 164.22 -14.01 -121.63 122.4 263.4 40.2 259.2 
216.0 164.99 -14.13 -122.27 123.1 263.4 40.2 259.7 
217.0 165.75 -14.25 -122.90 123.7 263.4 40.3 259.8 
218.0 166.51 -14.36 -123.54 124.4 263.4 40.3 259.9 
219.0 167.27 -14.48 -124.18 125.0 263.3 40.4 260.0 
220.0 168.03 -14.60 -124.81 125.7 263.3 40.5 260.4 
221. 0 168.80 -14.71 -125.45 126.3 263.3 40.5 258.6 
222.0 169.56 -14.83 -126.09 127.0 263.3 40.2 257.8 
223.0 170.32 -14.96 -126.72 127.6 263.3 40.1 258.7 
224.0 171. 09 -15.08 -127.35 128.2 263.2 40.2 259.1 
225.0 171. 85 -15.20 -127.99 128.9 263.2 40.0 258.8 
226.0 172.62 -15.32 -128.62 129.5 263.2 40.0 258.5 
227.0 173.38 -15.45 -129.25 130.2 263.2 40.0 258.8 
228.0 174.15 -15.57 -129.88 130.8 263.2 39.9 258.5 
229.0 174.92 -15.70 -130.51 131.4 263.1 39.9 258.5 
230.0 175.68 -15.83 -131.14 132.1 263.1 39.7. 256.6 
231. 0 176.45 -15.96 -131.76 132.7 263.1 39.9 258.5 
232.0 177.22 -16.09 -132.39 133.4 263.1 39.9 258.1 
233.0 177.99 -16.22 -133.02 134.0 263.0 39.8 258.6 
234.0 178.76 -16.35 -133.64 134.6 263.0 39.9 259.1 
235.0 179.52 -16.47 -134.27 135.3 263.0 39.9 259.0 
236.0 180.29 -16.60 -134.90 135.9 263.0 39.9 259.0 
237.0 181.06 -16.72 -135.53 136.6 263.0 39.9 258.8 
238.0 181.82 -16.83 -136.16 137.2 263.0 40.1 262.0 
239.0 182.59 -16.95 -136.80 137.8 262.9 40.1 258.8 
240.0 183.35 -17.07 -137.43 138.5 262.9 40.2 259.6 
241.0 184.12 -17.20 -138.06 139.1 262.9 39.9 257.5 
242.0 184.88 -17.34 -138.69 139.8 262.9 40.2 258.3 
243.0 185.65 -17.46 -139.32 140.4 262.9 40.1 258.6 
244.0 186.41 -17.58 -139.95 141.1 262.8 40.0 258.5 
245.0 187.18 -17.70 -140.59 141.7 262.8 40.1 259.8 
246.0 187.94 -17.83 -141. 22 142.3 262.8 40.0 258.7 
247.0 188.71 -17.96 -141. 85 143.0 262.8 40.1 258.4 
248.0 189.48 -18.08 -142.48 143.6 262.8 40.0 258.8 
249.0 190.24 -18.21 -143.11 144.3 262.7 40.0 258.0 
250.0 191.01 -18.34 -143.74 144.9 262.7 40.0 258.5 
251.0 191.77 -18.46 -144.37 145.5 262.7 40.0 259.3 
252.0 192.54 -18.58 -145.00 146.2 262.7 40.1 258.6 
253.0 193.30 -18.71 -145.63 146.8 262.7 40.1 259.1 
254.0 194.07 -18.83 -146.27 147.5 262.7 40.1 259.2 
255.0 194.83 -18.95 -146.90 148.1 262.6 40.2 259.2 
256.0 195.60 -19.07 -147.53 148.8 262.6 40.2 259.0 
257.0 196.36 -19.18 -148.17 149.4 262.6 40.3 259.4 
258.0 197.12 -19.30 -148.80 150.1 262.6 40.2 259.0 
259.0 197.89 -19.42 -149.44 150.7 262.6 40.4 259.7 
260.0 198.65 -19.53 -150.08 151.3 262.6 40.3 258.7 
261. 0 199.41 -19.64 -150.72 152.0 262.6 40.4 259.1 
262.0 200.17 -19.76 -151. 36 152.6 262.6 40.7 261.1 
263.0 200.93 -19.87 -152.00 153.3 262.6 40.7 262.1 
264.0 201.69 -19.99 -152.64 153.9 262.5 40.4 259.4 
265.0 202.45 -20.11 -153.28 154.6 262.5 40.3 259.5 
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CLIENT TSSC HOLE ID. BIR - 53 TASK 
FIELD OFFICE CORSICANA DATE OF LOG 11/17/89 
DATA FROM PROBE 9055A • 135 
MAG. DECL. 7.000 DEPTH UNITS FEET LOG 5 

CABLE DEPTH TRUE DEPTH NORTH DEV. EAST DEV. DISTANCE AZIMUTH SANG SANGB 
266.0 203.21 -20.23 -153.91 155.2 262.5 40.7 260.7 
267.0 203.97 -20.34 -154.55 155.9 262.5 40.5 260.4 
268.0 204.73 -20.45 -155.19 156.5 262.5 40.4 259.5 
269.0 205.49 -20.57 -155.83 157.2 262.5 40.5 259.5 
270.0 206.25 -20.69 -156.47 157.8 262.5 40.5 259.5 
271. 0 207.01 -20.80 -157.11 158.5 262.5 40.4 259.3 
272.0 207.77 -20.93 -157.75 159.1 262.4 40.6 258.8 
273.0 208.53 -21.04 -158.38 159.8 262.4 40.3 257.8 
274.0 209.17 -21.12 -158.83 160.2 262.4 0.0 14.0 
274.0 209.17 -21.12 -158.83 160.2 262.4 0.0 14.0 



Hole No. BIR 54 

Drjlling parameters 

Depth 422.0 feet 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Bit Diameter 4.75 inches 

LQggiog ParamelelJi EleCl[i~al LQ9 Gamma aDd Hewmo 
~ 

Date October 2, 1990 October 2, 1990 

Bottom Log Interval 419.0 feet 419.0 feet 

Top Log Interval surface surface 

Type of Fluid in Hole drilling mud drilling mud 

Time Since Circulation Stop 45 minutes 45 minutes 

Probe Type/S.N. ALP-4979 XAP-4383 

Module Type/S.N. ALM-4979 XAM-4383 

Logging Speed 40 feet/min. 20 feet/min. 

Sample Interval 0.5 foot 0.5 foot 

Logged by: BEE-UNE SERVICES, INC. 
P. O. Box 2096 
Corsicana, TX 75151 

wp.V96F/lR5 

SQoj~ LQ9 

October 2, 1990 

415.0 feet 

surface 

drilling mud 

45 minutes 

CLP-4877A 

CLM-4877A 

20 feet/min. 

0.5 foot 



BI R 54 Wire-line logs run October 2, 1989. Surface elevation 440.3 feet. 

ELECTRICAL LOG 
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BI R 54 Wire-line logs run October 2,1989 (Continued). Surface elevation 440.3 feet. 
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BI R 54 Wire-line logs run October 2, 1989 (Continued). Surface elevation 440.3 feet. 
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SITE GEOLOGY - INTERACTION REGION 5 

Field mapping at IR 5 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 excavated at the site. Two joint sets were recognized and each was 

characterized according to roughness cI the joint surfaces and the degree of alteration. Faults were 

identified by photo interpretation and review of boring logs. Because the Taylor Mart is severely weathered, 

physical evidence of faulting at the surface was difficult to determine in the field. 

• 

• 

• 

• 

Setting - See Drawing GP-3 (in pocket). 

Location and Topographic Setting: IR 5 Is approximately 3.8 mUes southwest cI Palmer, 

Texas, on gently sloping, slightly undulating topography. 

Surface Slope: Approximately 1 to 2 degrees to the south. 

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

and pastureland. 

• Cultural Features and Structures within 50 feet of the IR: See Drawing GP-3 in pocket. 

IR 5 Is In a large pasture approximately 1,500 feet from the nearest road and overhead pCM'er 

lines. The site Is situated astride two large livestock tanks (ponds) with the nearest spillway 

approximately 200 feet east of boring BIR 54. 

• Surface Soli Type: The topsoil at the trench Is approximately 3.5 feet thick and consists of 

medium to dark brCM'n sDty day with medium to high plasticity and shCM'ing iron oxidation. 

Desiccation cracks 0.25 Inch to 2 inches wide are common throughout the site and extend to a 

de~h of approximately 3.5 feet (top of weathered Taylor Mart). 

• Erosional Drainage Features: One primary drainage Is located approximately 720 feet south 

cI the site. The IR lies on top cI an existing livestock watering tank, which consists cI a dam 

(elevation 452.1) and a spillway south of the IR. 

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

scattered trees in the fields and along portions of drainages. 

• Surface Geology: IR 5 Is In the Taylor Mart. Bedrock Is exposed in a drainage 1 ,900 feet 

southwest of the IR, and consists of bluish gray to dark gray, slightly fossiliferous, slightly 

calcareous shale. Bedding Is typically irregular to undulating and bedding planes and fractures 

are commonly filled with gypsum crystals. Surface exposures cI the Taylor Mart are severely 

weathered and typically require removing 2 to 3 feet cI soil before bedrock can be described. 
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• Subsurface Geology: Drawing GS-7 (Gedogic PrctDes, in pocket) illustrates the subsurface 

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

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

• Joint Characterization (in Austin Chalk): 

Joint Set I II 

Orientation(1) N700 W to N62°E N190W to Due East, 
subvertical dips subhorizontal dips 
700SW to 64°NE 2°NWto l~SW 

Joint Spacing (2) 2.5 ft (± 1.9) 0.16 ft (± 0.06) 
n=29 n=20 

Joint Roughness(3) Smooth, planar to Rough planar to rough 
smooth undulating 
JRC (4) = 8-20 

undulating 
JRC(4) = 4-14 

Joint Alteration Wall rock to wall rock Wall rock to wall rock 
contact; unaltered, contact; unaltered, 
surface staining only surface staining only 

Comments Bedding 

1. See stereographic plot of poles to fractures on Drawing GP-3, in pocket 
2. n '" the number of fracture spacing measurements made in the field for that fracture set 
3. Descriptions refer to srnal-scale features and intermediate-scale features, in !hat order. 
4. JRC =Joint Roughness Coefficient. 
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APPENDIX D 

The objectives of the hydrogeologic (packer) tests were to provide estimates of the hydraulic conductivity at 
the Taylor Man/Austin Chalk or Austin Chalk/Eagle Ford Shale contacts and within fractured or other 
suspected water-bearing zones. Intervals within borehdes were selected for packer testing based on 
visual inspections of rock cores and the results c:I borehde geophysical testing. Sections c:I a borehde that 
exhibited Increased frequency of fractures or bedding plane parting were commonly packer tested. 

Standard procedures used to conduct these tests included lowering a pair of pneumatically operated rubber 
packers (in straddle-packer configuration) separated by a known length of perforated pipe Into the drill hole 
to a predetermined depth. The packer interval was approximately 20 feet. The packers were then inflated 
to a precalculated pressure to seal against the rock side walls and water was pumped into the test interval 
at a selected pressure while the flow rate was measured with a cumulative flow meter. To imprOle 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, was 
recorded. The tests were continued until five consecutive readings indicated a stabilization c:I the flow rate 
but for a minimum of at least 10 minutes. Standard forms were used for data records and the hydraulic 
conductivity was calculated using standard Bureau c:I Reclamation procedures. 

STRADDLE PACKER TEST RESULTS 

Boring Test Depth Packer Gauge Formation! Hydraulic 
(feet) Pressure Pressure Lithology Conductlvity* 

(psO (psO (cm/sec) 

BIR 53 176.8-198.8 200 20 Taylor Man <5.0x10-7 

(vertical depth 
135.0-151.8) 

228.0-250.0 200 19.5 Taylor Mali/ <5.1 X 10-7 

(vertical depth Austin Chalk 
174.2-191.0) Contact 

BIR 54 163.0-183.0 200 20 Taylor Mali <6.0x10-8 

183.0-203.0 200 20 Taylor Man/ <6.0X10-8 
Austin Chalk 

Contact 

* Based on approximate static water level d 9.5 feet above ground surface. 
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At boring SIR 53 (an angled boring), two test Intervals were selected based on an inspection of the rock 
core and review cI the boring and wire-line logs. The first interval (Test 1) was from 228.0 to 250.0 feet 
(vertical depth 174.2 to 191.0 feet) and encompassed the contact between the Taylor Mar1 and the Austin 
Chalk. The second Interval (Test 2) was from 176.8 to 198.8 feet (vertical depth 135.0 to 151.8 feet) and 
represented typical Taylor Mar1lithology. No other fractures or other Indicators of potentially Increased 
permeability were noted In this boring. Hydrogeologic (packer) testing are listed in the table above. Flow 
volumes were derived from flow meter readings. 

At boring SIR 54, two intervals were selected based on an inspection cI the rock core and review cI the 
boring and wire-line logs. The first interval (Test 1) selected was from 183.0 to 203.0 feet and 
encompassed the contact between the Taylor Mar1 and Austin Chalk. The second interval (Test 2) was 
from 163.0 to 183.0 feet and represented typical Taylor Mar1l1thology. No fractures or other Indicators cI 
paentially increased premeability were noted. Hydrogedogic (packer) testing In SIR 54 fdlONed the 
standard procedures as outlined above. The deeper zone was tested first (Test 1) fdlONed by the 
shallONer zone (Test 2). Packer and gauge pressures are listed in the table aba.te. Flow volumes were 
derived from flow meter reading and beginning/end readings from a calibrated container (approximately 
3-foot length of 8-inch diameter steel casing). 
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BULK AND CLAY MINERALOGY 

TEST RESULTS 



TABLE E-1. BULK AND CLAY MINERALOGY TEST RESULTS - BIR 54 

Formation: Taylor Man 
Whole Rock Composition: 
Mineral percent 
quartz 23 
K feldspar 3 
plagioclase 3 
~~~ ~ 

dolomite 4 

siderite 4 

pyrite 3 

total clay 28 

Total 100 

Formation: Taylor Man 
Whole Rock Composition: 
Mineral percent 
quartz 24 

K-feldspar 1 
plagioclase 5 

~Icite 30 

dolomite 3 

pyrite 2 

total clay 35 

Total 100 

Formation: Taylor Man 
Whole Rock Composition: 

Mineral percent 
non-clay minerals 59 
total clay 41 

Total 100 

wp.V96FI1R5 

Depth: 20.1 ft. 
Relative Clay Abundance: 
Mineral 
illite 
kaolinite 
mixed layer (illite/smectite) 

Total 

Depth: 117.1 ft 
Relative Clay Abundance: 
Mineral 
Illite 
kaolinite 
mixed layer (illite/smectite) 

Total 

Depth: 166.5 ft 
Relative Clay Abundance: 
Mineral 
illite 
kaolinite 
mixed layer (illite/smectite) 

Total 

percent 
18 
14 
68 

100 

percent 
11 
17 
72 

100 

percent 
10 
15 
75 

100 
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GEOMECHANICAL TEST RESULTS 

BORING BIR 51 



beo ogle ormation ana 
General Uthology 

R Soil 

R~iI 

R. Soi 

R ""i 
R. Soil 

A. Soil 

R Soil 

R "'. 

R. Soil 

RSoiL 
TavlorM",' 

Tavlor MarL 
Tavl, Marl 

Tavlm .Marl 

T.."""--Morl 
Tavlnr Marl 

Tavlor MarL 

lovlor Marl 

TavlorM",' 

T .. Marl 

Tavlor Mort 
Tovln, Marl 

Talllor..Ma!1 

To. M .. 

Tavlor Marl 
T, M .. 

T" M .. 

Tavlor Marl 
T, M. 

Tovln, M.rt 

Tavlor_MarI 

r.vlor Marl 

Tavlor Marl 
T, M., 

Tavlor Marl 

Tavlor Marl 

T.vln< M.rt 

Tavl, r Marl 

Tavlor Marl 
A,,<tin r.h.lk 

Austi I Chalk 

'<lin r.h.lk 
Procedure 

Symbol 

A 
(8) 

B-1 
B-2 
B-3 

v.!rt","" ~OIS ura 
Depth Content De"Z.ty 

~eclK: 
Gravity 

feet percent pel 

2.0 20.9 105.9 

4.0 22.6 

4.3 22.8 104.3 

6.0 22.7 101.0 

8.0 24.5 

8.0 24.3 101.5 

10.3 23.3 102.3 

12.0 25.5 100.4 

14.3 25.7 

14.3 25.6 99.8 

44.4 17.4 114.0 

87.3 16.9 

87.3 

88.2 2.68 

88.2 16.1 116.9 

88.5 

113.2 16.4 

113.2 

113.4 15.5 118.1 

113.8 

115.0 15.8 

115.2 14.9 119.7 

115.2 

115.6 15.9 

115.7 14.9 119.1 

162.4 16.8 

162.7 2.71 

162.7 

162.9 16.3 115.9 

163.3 

164.0 16.8 

164.2 16.3 116.7 

164.2 

165.0 15.4 

165.2 13.6 122.4 

176.7 16.1 

176_8 

In.O 
178.0 15.4 118.4 

189.3 12.8 

189.4 10.6 

189.5 10.6 130.7 

ASTM·02216 ASTM·D854 

No discernible failure plane 
Wei defr'led shear plane @ X angle (de9) 10 
vertical or to long axis of core 

Shear plane 

t~~:~~~:~ro~h;~~eeXiSling fracture, shear 
zone, etC. 

Anercerg umlls .""mpe ~~pe 
Dimension Failure 

Uquid Plasticity Ratio MOde 
Limit Index lJD 

55 33 

60 37 

69 42 

89 01 

87 56 

92 58 

64 53 

A5TM-04318 

Symbol 

B-4 

C 
o 
E 

F 

2.0 

2.1 

2.4 

2.3 

2.0 

2.3 

2.3 

1.9 

2.0 

Failure Type 

Combination 

0 

0 

8-1/30° 

8-1/45° 

C 

8-1/41° 

B-1/29fl 

6-1/35° 

0 

Barreling!Burging 
longitudinal (axial) splitting 
Conical 

No information 

un1axl.ilI, 
Compressive 

Strength 

psi 

559 

742 

648 

618 

1962 

ASTM-02938 

TABLE E-2. GEOMECHANfCAL TEST RESULTS - BfR 51 

riax.all,;ompresSlon ~ailur8 angent T~'::e ~bonate 
Strain Young's Modulus Content 

Strength 

CT, (7,·0'3 E50 CT3 
psi psi percent I psi x to' psi psi percent 

1.2 

31.0 

50 713 0.8 1.0 

32.1 

200 900 1.0 1.4 

31.6 

1.1 

100 652 0.8 

1.1 25.2 

300 847 0.7 1.7 

24.4 

1.0 

271 

1.1 

A5TM-02664 A5TM·03148 A5TM·03967 

PRELIMINARY (Subject to Revision) 

Note: some values In this table may be revised basad on reviews of lest 
procedures and individual tesl resulls. The reader shouid ref.r to the latesl 
revision of the glNT geotechnical data base (geotechnical report GR·70). 
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< w 
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888 

788 

688 

588 

488 

388 

288 

188 

8 

BORING NO.: BIR51 
DEPTH RANGE eFT): 
TAYLOR MARL 

m II m I I ~ - ~ 

SEE STRESS STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

e 1 ) DEPTH eFT) I 115.2 
e 2 ) DEPTH eFT) I 115.7 

115.2-116.1 BORING INCLINATION (DEG) I VERTICAL 
TEST TYPE J TRIAXIAL COHPRESSION (ASTH 02664) 

I ~ &I 

NORMAL STRESS (PSI) 



728.88 

888.88 

888._ 
,.... 5.d.88 -(/) 
Q.. aJ.88 '-' 

(/) 
(/) 428.88 UJ 
0:: 
t-
(/) 388._ 
0:: 
0 388._ t-
< -> 248._ UJ 
0 

-I 
rn x 188.88 
> en 128.88 
en 
en 68._ n 
en 
t-o-4 8 •• 
-I • CIJ ~ rn -• . m CIJ CIJ 

BORING NO. : BIRS1 
DEPTH (FT): 115.2 
TAYLOR MARL 

II ~ 1M m CIJ r-.. . . . . . 
CIJ CIJ CIJ CIJ CIJ 

&l . 
CIJ 

AXIAL STRAIN (%) 

~ • CIJ ~ -. . . . 
CIJ - - -

INCLINA TI,* (DEG) • VERTICAL 
ttOISTlRE CONTENT CZ) -1~.9 
DRY UNIT WEIGHT CPCF) -119.7 
DEC. (F SA TlRA TION CZ) - 99.8 
ASSlItED SPECIFIC GRAVITY '2.7 
aN=ININC PRESSlRE CPSI) J 58 
TEST TYPE I TRIAXIAL aJtPRESSI,* TEST 

CASTtt 0 268~) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

0.984 )(lE5 PSI 
FAILURE MODE I 

SHEAR PLANE AT 30 DEG 



DEVIATOR STRESS vs LATERAL STRAIN DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BIR51 DEPTH: 115.2 ft BORING: BIR51 DEPTH: 115.2 ft 

800 
ROCK lYPE: TAYLOR MARL ROCK lYPE: TAYLOR MARL 
CONFINING CONFINING 
PRESSURE: 50 psi PRESSURE: 50 psi 

700 BORE HOLE BORE HOLE 
ORIENTATION: W:RTICAL ORIENTATION: VERTICAL 

ASTM: o 2664 ASTM: o 2664 

600 
"" ". 
Ul 

.~. .. 
n. ..... '-J 

500- .N· 
Ul 

.... ... 
Ul ". 
W 'N. 
~ I. 

In 400- . -. ... 
".-

~ '" .\ .. 
0 ... CII 

~ 300- CII II -. II I .. I CII 

:> .. ell 0 
0 I --" I " W ... 01 .. 

0 .. .. 
~ 

... 
~ 200 : .. 

. ". .. 0 ,N 0 0 
' .. 2 II . - j g 100- .\ . 

': i ~ ... 
" : 

0 I I I I I I I 

-0.25 -0.20 -0.15 -0.10 -0.05 0.00 0.05 0.0 0.3 0.6 0.9 1.2 1.5 
LATERAL STRAIN (~) AXIAL STRAIN (~) 

••••• JACKET -LVDT (2) ••••• JACKET -LVDT (2) <lIm PLATEN-DAIL GAUGE 



988.88 

825.88 

758.88 

~ 875.88 ..... 
en 
0.. B88.88 '-J 

en en 525.88 IJJ 
0:: 
I-en 458.88 
0:: 
0 375.88 I-
< ..... 
> 388.88 UJ 
CJ 

--I 
225.88 I'T1 

X 
> 
(/) 158.88 
(J') 
(J') 

75.88 n 
(J') 
~ 8.88 
--I • PS e I'T1 . . . 

CD CD CD 

BORING NO. : BIRSI 
DEPTH (FT): 115.7 
TAYLOR MARL 

m &I • PS e 
• <Ii . • . 

CD - - - m . -
AXIAL STRAIN C%) 

&I • PS . . . - N N 

e 
N 

INCLINATI~ (DEG) J VERTICAL 
I10ISTlRE CONTENT (I) -14.9 
DRY UNIT WEIGHT (PCF) -119.1 
DEG. (F SA TlRA TIDN (%) • 96.7 
ASSlJtED SPECIFIC lmVITY 12.7 
lnFINING PRESSlRE (PSI) J 288 
TEST TYPE 1 TRIAXIAL ClJtPRESSI~ TEST 

(ASllt 0 268 .. ) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

1.429 )(IE5 PSI 
FAILURE MODE I 

SHEAR PLANES AT 45 DEG 



DEVIATOR STRESS vs LATERAL STRAIN DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BIR51 DEPTH: 115.7 ft BORING: BIR51 DEPTH: 115.7 ft 

1200 
ROCK TYPE: TAYLOR MARL ROCK TYPE: TAYLOR MARL 
CONFINING CONFINING 
PRESSURE: 200 psi PRESSURE: 200 psi 
BORE HOLE BORE HOLE 
ORIENTATION: VERTICAL ORIENTATION: VERTICAL 

1000-
ASTM: o 2664 ASTM: o 2664 

"'"' .... .... 
V) 

800-
. 
~. n... 1 

'-/ '. .. 
~ 

V) 
.. . ::, ' . 

V) I. 

W . 
~ '. 
I- 600-V) :. 

~ 
'. 

II a '. CII • 
~ . II I 

I 8 II 

5> 400- 0 I 
'. I • W III .. .. 

0 

~ ~ : 
" 0 
0 0 
0 • 200 III .. .. 

~ j 

~ ~ 
0 0 

0 I I I I I I I I 
-0.5 -0.4 -0.3 -0.2 -0.1 0.0 0.0 0.3 0.6 0.9 1.2 1.5 

lATERAL STRAIN (~) AXIAL STRAIN (%) 
••••• JACKET-LVDT (3) ••••• JACKET -LVDT (2) <HW PlATEN-DAlL GAUGE 
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0:: 
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788 
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588 

488 

388 

288 

188 

8 

BORING NO.: BIR51 
DEPTH RANGE eFT): 
TAYLOR MARL 

c:D • RI I • II -
SEE STRESS STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

( 1 ) DEPTH (FT) • 164.2 
( 2 ) DEPTH (FT) • 165.2 

164.2-165.6 DING ItnINATI~ (rEG) I VERTICAL 
TEST TYPE I TRIAXIAL COHPRESSION (ASTM 02664) 

II ~ II I I • RI -- - -
NORMAL STRESS (PSI) 
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(f) 
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(f) 
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t-
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rn --I 
(J') fT1 
(J') X 

> 
(J') 

(J') (J') 
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--I 
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BORING NO. : BIRS! 
DEPTH (FT): 164.2 
TAYLOR MARL 

INCLINA TI~ (DEG) • VERTICAL 
728.88.,----------------------. ItOISTlRE CONTENT (I) -18.3 

88B.88 

8BB.8B 

54B.88 

488.88 

428.88 

38B.8B 

3BB.8B 

248.88 

188.88 

128.88 

88.88 

B.88 
I C!D t:S M -. . . eD CD C!D C!D 

e ~ IS Fe 11 
eD . . . . 

C!D C!D C!D C!D 

AXIAL STRAIN (%) 

. . 
CD -

C!D -. - . -

DRY UNIT WEIGHT (PCF) -118.7 
DEG. IF SA TlRA TION (I) - 99.4 
ASSlItED SPECIFIC ~VITY • 2. 7 
atEINING PREsstRE (PSI) .188 
TEST TYPE I TRIAXIAL COtPRESSI~ TEST 

(ASTM 0 2884) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

1.143 xlE5 PSI 
FAILURE MODE : 

SHEAR PLANE AT 41 DEG. 
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U) 
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~~ U) 
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til tiI-4 I Co\) .... 0 
CS) ;: U) • - --f 
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C1 
c: -0 ::0 fit r rn 0 • 

0 588 •• I-
< ..... 
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rn 388 •• 
X 
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U) 288 •• 
U) 
U) 

UII •• n 
U) ..... B •• 
--f • rn eli 

- --f z n 
• 

CD RI -. . 
CD CD 

BORING NO. : BIRS1 
DEPTH (FT): 165.2 
TAYLOR MARL 

~ !I 8iI II I!! . . . . . 
CD CD CD CD CD 

m . 
CD 

AXIAL STRAIN (%) 

~ • CD -• . . 
CD - - RI . -

INCLINA TI~ (DEC) 1 VERTICAL 
ttOISTlRE aJITENT (%) -13.8 
IRY IMIT VEIGfT (pa:) -122.4 
DEC. IF SA1lRATI~ (%) • 97.3 
ASSlItED SPECIFIC GRAVITY 12.7 
C(lFINING PREsstRE (PSI) J 38B 
TEST TYPE 1 TRIAXIAL tntPRESSI~ TEST 

(ASllt 0 2884) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

1. 667 xlE5 PSI 
FAILURE MODE I 

SHEAR PLANE AT 29 DEG. 
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GEOMECHANICAL TEST RESULTS 

BORING BIR 52 



Geologic formation and 
General Uthology 

R. Soil 

R. Soil 

A. Soil 

R. Soil 

R. Soil 

A. Soil 

R. $oil 

R ""il 

R. Soil 

R. Soil 

Tavlo, .... -

Tavla< Marl 

Tavlo, Marl 

Tavlo, Marl 

TavtorMarl 

Tavlor Mart 

T.vlo' ... •• 
TaviorMari 

TavJorMarl 

Tavlo,Marl 

Tavlor Marl 

Tavler Mart 

Tavlo' Mati 

Tavlo, Marl 

Tavlar Marl 

Tavlo' Mad 

Tavla,Marl 

Tavlor Marl 

Tavlo,M,rl 

Tavlor Marl 

T~l'lg, Marl 

Tavla( Marl 

Tavtar Marl 

Tavtor Marl 

Austin Chalk 

Procedure 

~ 

A 

(B) 

&1 

&2 

B-3 

WP. V96F 18IR52-1 

Vertical Moisture Dry Specific 
Deplh Content Density Gravity 

feet percent pcf 

2.0 26.7 96.7 

4.0 21.6 105.9 

4.0 21.5 

6.0 2B.7 94.7 

B.O 24.0 

B.O 24.9 l00.B 

10.0 24.3 102.0 

12.0 23.8 102.3 

14.0 26.5 

14.0 26.2 99.3 

87.8 16.9 

87.9 16.6 115.2 

88.3 

88.5 

131.4 16.1 

131.5 15.8 l1B.6 

132.0 

132.0 

132.1 

132.3 

135.3 16.3 

135.4 15.3 118.1 

135.9 15.2 117.5 

135.9 

135.9 2.71 

136.3 15.5 

153.5 16.8 

153.6 

153.8 

153.9 15.0 117.3 

160.0 16.3 

160.1 16.3 

195.0 10.6 

195.1 10.1 131.2 

197.2 

ASTM-D2216 ASTM-D854 

~ ~ 

No discernible failure plane 8-4 

Well defined shear plane @ X 
angle (deg) t) venical or to long 
axis of core C 

Shear plane 0 

Bedding plane shear E 

Shear plane along preexisting 
fracture, sheat zone, etc. F 

Atterberg Umits Sample 
Dimension 

Uquid Plasticity Ratio 
Umit Index IJD 

59 36 

61 37 

68 43 

2.2 

86 55 

2.1 

85 54 

0.4 

0.4 

84 54 

2.2 

99 65 

2.0 

ASTM-D4318 

~ 

Combination 

BarrelingJBulging 

Longitudinal(axial)splitting 

Conical 

No inforfrlltion 

TABLE E-3. GEOMECHANICAL TEST RESULTS - BIR 52 

Sample Uniaxial riaxial Compression Failure Tangent 
Failure Compressive Strain Young's ModuJus 
Mode Strength 

G, 01·0,] E", G3 
psi psi psi percent psi x las psi 

E 453 1.3 

OIC 558 1.2 

8--1/20° SO 653 0.6 1.3 

8-1/25" 200 722 1.0 1.0 

E 495 1.1 

0 2211 1.7 

ASTM-D2938 ASTM-02S64 ASTM-03148 

Nole: Some values in Ihis lable may be revised based on reviews of lesl 
procedures and individuallesl resu~s. The reader should refer 10 Ihe lalesl 
revision of Ihe glNT geolechnical dala base (geolechnical report GR-70). 

2nd Cycle ModifiedTabor Carbonate 
Slake·Ourability ,Abrasion! Content 

Index Hardness Index 

percent percent 

29.6 

54.6 

34.4 

2B.I 

30.6 

0.7 

ISRM ISRM 

PRELIMINARY (Subject to Revision) 
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::I: 
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428 

368 
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248 

188 

128 

6B 
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BORING NO.: BIR52 
DEPTH RANGE (FT): 
TAYLOR MARL 

CD m ~ m ~ I - -

SEE STRESS STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

( 1 ) DEPTH (FT) I 135.4 
( 2 ) DEPTH CFT) I 135.9 

135.4-136.3 DING INCLINATI~ (lEG) I VERTICAL 
TEST TYPE I TRIAXIAL COtflRESSION (ASTH D2664) 

I ~ I ~ I 18 ~ I! CD I &I C! 

NORMAL STRESS (PSI) 



72J1 •• 

668 •• 

688 •• 

,.... ~ .• ..... 
(I) 
(l. 

488 •• -
(I) 
(I) 428 •• L&J 
~ 
~ 
(I) 368 •• 
~ 
0 388 •• ~ 
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(J) 
..... 
> 2-48 •• --I L&J :::c Cl 

f11 --I 
(J) f11 188 •• 
(J) X 

> 
I (J) 128.88 

(J) (J) 
--I (J) 

68.88 :::c n 
> ..... (J) 
Z ..... 8 •• 

--I II CSI ~ -0 f11 -. • • r CSI CSI CSI 

0 
--I 

BORING NO. : BIR52 
DEPTH (FT): 135.4 
TAYLOR MARL 

t1I ~ 8iJ tB I!! 
• • • • • CSI CSI CSI CSI CSI 

m 
• CSI 

AXIAL STRAIN (%) 

II II CSI ~ -. . • • CSI - - -

ltC-INA TIm4 ([EG) I VERTICAL 
HOISTlRE COOENT (I) -15.3 
DRY UNIT WEIGHT (PCF) -118.1 
[EG. (F SAT1.RATION (I) - 96.8 
ASSlI1EO SPECIFIC ImVITY 12.7 
alFINIt«; PRESSlRE (PSI) I 58 
TEST TYPE ITRIAXIAL aJtPRESSIm4 TEST 

(ASllt 0 2684) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

1.319 x1E5 PSI 
FAILURE MODE : 

SHEAR PLANE AT 20 DEG. 



1288.88 

lUm.88 

1888.88 

,... 988.88 .... 
(f) 
CL 888.88 -
(f) 
(f) 788.88 UJ 
0:: 
t-
(f) 688.88 
0:: 
0 588.88 t-
< .... 
> 488.88 UJ 
0 

-i 
rn 388.88 x 
> 
(J) 288.88 
(J) 
(J) 

188.88 n 
(J) 
1-4 8.88 
-i II RI ~ rn . • • CI) CI) CD 

BORING NO. : BIR52 
DEPTH (FT): 135.9 
TAYLOR MARL 

II m II RI ~ 
• • • . • CI) CI) - - - II 

• -
AXIAL STRAIN (%) 

m II RI . . . - N N 
~ . 
N 

INCLINATI~ (lEG) I VERTICAL 
HOISTlRE CONTENT (I) -15.2 
DRY UNIT WEIGHT (PCF) -117.5 
DEC. (F SA MA TIDN (I) - 9-4.3 
ASSlItED SPECIFIC GRAVITY '2.7 
aH=INING PRESStRE (PSI) J 288 
TEST TYPE • TRIAXIAL awRESSI~ TEST 

(ASnt 0 2664) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

1. 000 xlE5 PSI 
FAILURE MODE : 

SHEAR PLANE AT 25 DEG 



DEVIATOR STRESS vs LATERAL STRAIN DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BIR52 DEPTH: 135.9 ft BORING: BIR52 DEPTH: 135.9 ft 

800 
ROCK lYPE: TAYlOR MARL ROCK lYPE: TAYLOR MARL 
CONANING CONFINING 
PRESSURE: 200 psi PRESSURE: 200 psi 

700- BORE HOLE BORE HOlE . 
ORIENTATION: 'YffiTlCAl. ORIENTATION: VERTICAl. ...... , ... .. 
ASTl.4: .' D 266. ASTl.4: D 266. .. 

600- ' . 
........ 
(f) . 
0... ' . 
'-../ 500 

.. .. . . '. .. (f) , '. (f) . w . 
oc '. 
I- 400 (f) 

oc '. 

0 III 

~ 300 III I) 

: I) I 
I III 

:> III 0 
0 I 
I III W CII .. 

0 .. 
~ 

'. 

~ 200 
: 0 0 0 

i I) 

100 ~ ij 
: 

~ a .. 
'. 

" 
0 I I I I , 

I 1 
-0.5 -0.4 -OJ -0.2 -0.1 0.0 0.0 0.3 0.6 0.9 1.2 1.5 

LATERAL STRAIN (Sti) AXIAL STRAIN (%) 
••••• .w:KET -LVDT (2) • i ••• JACKET -LVDT (2) <Hm PLATEN-DAIL GAUGE 
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GEOMECHANICAL TEST RESULTS 

BORING BIR 53 



Inclined BOring 

Geologic Formation and Boring Vertical Moisture CIty Specific 
General Uthology Depth Depth Content Density Gravity 

feet feet percent pel 

Taylor Marl 65.5 51.1 17.4 

Taylor Marl 65.6 51.2 16.5 115.7 

Taylor Marl 67.1 52.3 16.4 116.9 2.73 

Tayfor Marl 67.1 52.3 

Taylor Marl 67.1 52.3 

Tayloe Marl 67.5 52.6 16.4 116.3 

Taylor Marl 78.4 61.1 16.5 

Taylor Mart 78.5 61.2 15.5 117.9 

Taylor Marl 78.5 61.2 

Taylor Marl 78.5 61.2 

Taylor Ma~ 197.4 150.8 16.4 

Taylor Ma~ 197.6 150.9 14.6 119.2 

Taylor Marl 197.6 150.9 2.73 

Taylor Marl 197.6 150.9 

Taylor Marl 198.0 151.2 15.0 117.8 

Taylor Marl 198.4 151.5 14.7 116.8 

Taylor Marl 232.1 In.3 15.9 

Taylor Marl 232.2 In.4 14.7 119.4 

Taylor Marl 232.2 In.4 

Taylor Marl 232.2 In.4 

Austin Chalk 248.0 189.5 10.4 

Austin Chalk 248.2 189.6 10.5 131.2 

Procedure ASTM·D2216 ASTM·D654 

~ ~ ~ 

A No discernible failure plane B-4 

(B) Well defined shear plane @ X 
angle (deg) to vertical or to long 
axis of core C 

8-1 Shear plane D 

8-2 Bedding plane shear 

8-3 Shear plane along preexisting 
fracture, shear zone, etc. 

Atterberg Urnils Sample 
Dimension 

Uquid Plasticity Ratio 
Umit Index LlO 

2.1 

70 41 2.2 

2.1 

2.4 

81 53 

2.3 

75 47 

2.3 

2.3 

2.3 

98 64 

2.3 

ASTM·D4318 

~ 

Combination 

Barreling/Bulging 

Longitudinal (axial) splitting 

Conical 

Na informa tion 

TABLE E·4 GEOMECHANICAL TEST RESUL TS - BIR 53 

sample Uniaxial Triaxial Compression Failur. Tangent Carbonate 
Failure Compressive Strain Young'sModulus Content 
Mode Strength 

c, 0'1·03 E", C7:! 
p~ p~ psi percent p~ x 10' psi percent 

8-2/44° 208 0.58 0.40 

8-1/220 
50 471 0.70 0.79 

28.9 

8-2140· 200 507 0.88 o.n 

8-2143° 273 0.66 0.49 

28.5 

8-2147° 100 661 0.32 2.31 

31.1 

8-2145° 300 780 0.42 2.13 

8-2146° 270 0.61 0.88 

8-2 356 0.48 1.09 

21.0 

D 2875 0.53 7.37 

ASTM·D2938 ASTM·D2664 ASTM-D3148 ~TM-D3148 

PRELIMINARY (Subject to Revision) 

Note: Some values in this table may be revised based on reviews of test 
procedures and individual test resuHs. The reader should reler to Ihe lalest 
revision of the glNT geolechnical dala base (geolechnical report GR·70). 

NPV96F!BIR5J-2 
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BORING NO.: BIR53 
DEPTH RANGE (FT): 65.6-67.9 
TAYLOR MARL 

CD ~ • ~ ~ Kt II IQ I - - ~ 

BORING INCLINA TI~ (lEG) I ~ 

TEST TYPE I tNlIEItBl COHPRESSION (ASTH D2938) 
TRIAXIAL COt1PRESSION (ASTH 0266 .. ) 

II tR i§ m ! Ie I 

NORMAL STRESS (PSI) 

SEE STRESS STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

( 1 ) DEPTH (FT) I 65.6 
( 2 ) DEPTH (FT) I 67.1 
( 3 ) DEPTH (FT) I 67.5 
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BORING NO. : BIR53 
DEPTH (FT): 65.6 
TAYLOR MARL 

M • ~ II ~ 
• • • • • CI) CI) CI) CI) CI) 

II 
• CI) 

AXIAL STRAIN (%) 

M • CI) R1 -. . . . 
CI) - - -

INCLINA TlCII (DEG) I -45 
II)lSTlRE COO'ENT (I) • 18.5 
DRY UNIT WEIGHT (PCF) • 115.7 
DEG. IF SA TlRA TlCII (I) • 97 •• 
ASSlttED SPECIFIC GRAVITY 12.7 
aH=INING PRESSlRE (PSI) I I 
TEST TYPE • UNaa=INED COtPRESSICII 

(ASTtt 0 2938) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS. 

0.400 xlE5 PSI 
FAILURE MODE • 

BEDDING PLANE SHEAR 
AT 44 DEG • 
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BORING NO. : BIR53 
DEPTH (FT): 67.1 
TAYLOR MARL 

81 !I m tB ~ • • . . • m m m m m 
HI . m 

AXIAL STRAIN C%) 

~ &I m -• . • m - - RI . -

INCLINA TI~ (lEG) 1 ~ 

ttOISME CONTENT (Z) -16. ~ 
MY ~1T WEIGHT (PCF) -U6.9 
DEC. IF SAnmTION (Z) -188.2 
ASSlJ1ED SPECIFIC ~VITY 12.7 
~INING PRESSlRE (PSI) 1 58 
TEST TYPE 1 TRIAXIAL aJ1PRESSI~ TEST 

(ASTtt D 266~) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

0.794 xlE5 PSI 
FAILURE MODE : 

SHEAR PLANE AT 22 DEG 
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BORING NO. : BIR53 
DEPTH eFT): 67.5 
TAYLOR MARL 

til ~ m tB ~ . . . . . 
CD CD CD CD CD 

m 
• CD 

AXIAL STRAIN (%) 

II II CD -• . . 
CD - - ~ . -

INCLINATI,* (lEG) 1 ~ 

MOISTtRE CONTENT (I) -16.4 
DRY UNIT WEIGHT (PCF) -116.3 
DEG. (F SAMATION (Z) • 98.8 
ASStI1ED SPECIFIC lmVITY 12.7 
CCH=INING PRESSlRE (PSI) 1288 
TEST TYPE 1 TRIAXIAL aJ1PRESSI,* TEST 

(ASTtt 0 2664) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

0.769 xlE5 PSI 
FAILURE MODE : 

BEDDING PLANE SHEAR 
AT 40 DEG 
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BORING NO. : BIR53 
DEPTH (FT): 78.5 
TAYLOR MARL 

M ~ fM II i:e • • • . . m m m m m 
HI . 
m 

AXIAL STRAIN (I) 

M II m RI -• • • . 
m - - -

INCLINA TI~ (lEG) I 45 
ttOlS'I'tRE CONTENT (%). 15.5 
DRY UNIT WEIGHT (PCF)· 117.9 
DEC. (F SATlRATION (%) • f!l.5 
ASSU1ED SPECIFIC ~VITY a2.7 
aH=INING PRESStE (PSI) I 8 
TEST TYPE • lNXltFlNED C01PRESSI~ 

(ASllt 0 2938) 

TANGENT MODULUS AT 501 
ULTIMATE STRESS: 

0.485 xlES PSI 
FAILURE MODE : 

BEDDING PLANE SHEAR 
AT 43 DEG. 
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BORING NO.: BIR53 
DEPTH RANGE eFT): 
TAYLOR MARL 

197.6-198.8 DING Un.INATI~ (lEG) I 45 
TEST TYPE I lNlH=INED COMPRESSION (ASTt1 D2938) 

TRIAXIAL COI1PRESSION (ASTt1 02664) 

a.~-----------------------------------------------, 

788 

688 

S88 

288 

188 

SEE STRESS STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

( 1 ) DEPTH (FT) I 197.6 
( 2 ) DEPTH (FT) I 198. B 
( 3 ) DEPTH CFT) I 198.4 

l! II I I II - I , I - - - - -
NORMAL STRESS (PSI) 



728.88 

668.88 

688.88 

,.... ~.88 -oo 
a.. .cae. 88 -oo oo 428.88 UJ 
0::: 
t-oo 368.88 
0::: 
0 388.88 t-
< -> 248.88 UJ 
CJ 

-i 
fT1 
X 

198.88 
> 
(J) 128.88 
(J) 
(J) 

68.88 n 
(J) 
...... 8.88 
-i 18 IS m 
fT1 -• • • m m m 

BORING NO. : BIR53 
DEPTH (FT): 197.6 
TAYLOR MARL 

an R1 K1 II KI -• • • . • m m m m m • • m 

AXIAL STRAIN C%) 

~ ffI lR 
• • • m m m 

m 
• m 

INCLINATIm. (lEG) I 45 
HOISTURE CONTENT (I) -14.6 
IRY ~IT VEIQiT (PC=) -119.2 
lEG. IF SA11A\TI~ (I) - 95.1 
ASStItED SPECIFIC ~VITY 12.7 
aJFINIt«; PRESSlfiE (PSI) 1188 
TEST TYPE I TRIAXIAL ClltPRESSlm. TEST 

(AS111 0 2664) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

2.308 xlES PSI 
FAILURE MODE : 

BEDDING PLANE SHEAR 
AT 47 DEG 



1288.81 

1181.81 

1888.81 

- 988.81 .... 
(J) 
0.. 888.81 ...., 
(J) 
(J) 188.81 UJ 
0: .-
(J) 688.88 
0: 
0 58B.81 .-
< .... 
> 488.88 UJ 
Cl 

--I rn 
X 

3B8.81 

> 
(J) 288.81 
(J) 
(J) 

188.81 , n 
(J) 
t-4 8.81 
--I 11 IS m 
rn -• . as m m 

BORING NO. : BIR53 
DEPTH (FT): 198.0 
TAYLOR MARL 

an fEI KI ~ Kl -• • • • • m m m m m • • m 

AXIAL STRAIN (%) 

~ ~ IR IE . • . • m m m m 

It«l.INA TIm. (lEG) 1 ~ 

HOISTIRE COOENT (J:) -15.8 
IRY ~IT VEIQfT (P{]=) -111.8 
DEC. (F SATlRATIm. (J:) - 93.1 
ASSlJtED SPECIFIC ~VITY 12.1 
aH=INING PRESSlRE (PSI) 1388 
TEST TYPE 1 TRIAXIAL DltPRESSIm. TEST 

(AS111 0 2664) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

2.128 xlE5 PSI 
FAILURE MODE : 

BEDDING PLANE SHEAR 
AT 45 DEG 



488.88 

.... B.88 

488.88 

368.88 

" 328.88 .... 
en 
D... 
'oJ 288.88 
en 
en 
L1J 2-48.88 
0:: ..... 
en 288.88 
....J 
< .... 168.88 x 
< -; 

rn 128.88 x 
> 
(J) 88.88 
(J) 
(J) 

"B.88 n 
(J) ...... 9.88 
-; &I m 
rn -• • m m 

f6 
• m 

BORING NO. : BIR53 
DEPTH (FT): 198.4 
TAYLOR MARL 

M • 1M II I!! 
• • • • • m m m m m 

&I . m 

AXIAL STRAIN (%) 

M &I m f6 -• . . • m - - -

Itl:t..lNA TI~ (lEG) t .t5 
ttDISTlRE COOENT (Z)· 14.7 
Ilff lIIIT WEIGHT (PCF)· 118. B 
DEC. a= SAllRATION (Z) • 89.9 
ASSlJtED SPECIFIC Qt\VITY 12.7 
C~FINING PRESSlRE (PSI) t 9 
TEST TYPE II.IC)N=INED CtltPRESSI~ 

(ASnt 0 2998) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

0.875 xlE5 PSI 
FAILURE MODE : 

BEDDING PLANE SHEAR 
AT 46 DEG. 
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tI) 
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'\oJ 
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< ...... 
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JTI x 
> 
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U') 
U') 
n 
U') ...... 
-I 
JTI 

BORING NO. : BIR53 
DEPTH (FT): 232.2 
TAYLOR MARL 

INCLINA1I~ (lEe), .G 
368.88 ~-----------______ ----. HOISTlRE COO'ENT CZ)· 14.7 

338.98 

388.88 

278.88 

248.88 

218.98 

188.88 

158.88 

128.88 

98.88 

68.88 

38.88 

8.88 
II IS CS» an - -. . • • CS» CS» CS» CS» 

~ l<.1 ~ lQ • . • . • . 
CS» CS» CS» CS» CS» 

AXIAL STRAIN (%) 

~ 
• CS» 

DRY llUT VEIQfT cpa:)· 119.4 
DEC. (F SA TlRA 11(11 CZ) • 96.3 
AsstJ1ED SPECIFIC ~VITY 12.7 
aa=INIht PRESSlRE (PSI)' 8 
TEST TYPE Il.NllhFINED COttPRESSI~ 

CASTI1 0 2938) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

1. 091 x1ES PSI 
FAILURE MODE : 

BEDDING PLANE SHEAR 

. . .. 
CS» CS» CS» 



3688.88 

3388 •• 

38B8 •• 

2788.88 

r\ 
.-. 2488.88 
en 
a.. 
'-" 2188.88 
en en 
~ 1888.88 .... 
en 1588.88 
-oJ 

U') < 
-t X 1288.88 
;0 < rn -t 
U') rn 908.88 
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> 
I U') 6B8.88 

U') U') 
--I U') 

388.88 ;0 n 
> ...... U') 
Z ...... 8.88 

--I II C» RI "'0 rn -. • • r C» C» C» 

0 
-t 

BORING NO. : BIR53 
DEPTH (FT): 248.2 
AUSTIN CHALK LIMESTONE 

M ~ ~ II ~ II 
• . • • • • C» C» C» C» C» C» 

AXIAL STRAIN (%) 

8t II C» -• • . 
C» - - RI . -

INCLINATION (DEG). 45 
HOISTURE CONTENT (I) = 18.5 
DRY IJUT VEIGfT (PCF)· 131.2 
DEC. (F SATURATION (I) • 99.7 
ASSlI1ED SPECIFIC lmVITY .2.7 
aN=INING PRESSlRE (PSI)' 8 
TEST TYPE .lNlltFINED C01PRESSION 

(AS1'M 0 2938) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

7.368 xlE5 PSI 
FAILURE MODE : 

AXIAL SPLITTING 
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GEOMECHANICAL TEST RESULTS 

BORING BIR 54 



Geologic Fonnation and 
General Uthology 

Taylor Marl 

Taylor Marl 

TaytorMarl 

Taylo< Marl 

Taylor Marl 

Taylor Marl 

Taylor Marl 

raylor Marl 

Taylor Marl 

Taylor Marl 

Taylor Marl 

Taylor Marl 

Taylor Marl 

Taylor Marl 

Taylor Marl 

Taylor Marl 

Taylor Marl 

Taylor Marl 

Taylor Marl 

TaylorMari 

Taylor Marl 

Taylor Marl 

Taylor Marl 

Taylor Marl 

raylorMarl 

Taylor Mart 

Taylor MatI 

Taylor Marl 

Taylor Marl 

Taylor Mart 

Taylor Marl 

Taylor Marl 

Taylor Marl 

Taylor Marl 

Procedure 

~ 

A 

(8) 

8-1 

8-2 

8-3 

VIP .V96F/BIA54·' 

Vertical Moisture Dry 
Depth Content Density 

feet percent pel 

20.0 20.9 

20.2 

20.2 20.2 107.8 

21.0 

22.0 

22.1 19.8 

42.0 17.2 

42.2 

42.2 

42.5 

43.2 

44.5 17.2 115.4 

44.8 17.4 115.8 

48.2 17.0 

45.3 16.9 114.5 

48.0 17.3 

48.1 16.9 115.0 

48.5 16.8 115.5 

66.5 15.9 116.8 

66.7 16.2 

66.8 

67.4 

117.0 14.9 

117.3 

117.3 

117.6 

118.0 

118.5 15.4 

121.5 15.2 118.6 

122.0 15.4 

122.1 15.0 l1B.4 

122.9 14.9 119.1 

166.5 15.9 lf6.2 

167.4 

ASTM·D2216 

~ 

Nodisoernible failure plane 

Well defined shear plane @X 
angle (deg) 10 vertical or to 
long axis of core 

Shear plane 

Bedding plane shear 

Shear plane along preexisting 
fracture, shear zone, etc. 

Specific Atterberg Umits Sample 
Gravity Dimension 

Uquld Plasticity Ratio 
Umit Index LID 

2.4 

2.73 

70 44 

2.3 

2.0 

2.0 

2.68 

81 54 

2.3 

2.0 

2.1 

ASTM-0B54 ASTM·04318 

~ ~ 

B-4 Combination 

C Barreling/Bulging 

0 longitudinal (axial)splitting 

E Conical 

F No information 

Sample Uniaxial Triaxial Compression Failure Tangent Blazil 
Failure Compressive Strain Young'sModulus Tensil. 
Modo Strength Strength 

(1, 01-03 E .. 03 
psi psi psi percent psi x 10' psi psi 

0 166 2.2 

51 

B9 

0 303 1.4 

0 50 374 1.5 0.4 

8-1140· 300 423 1.5 0.4 

B4 

9B 

0 706 1.2 

8-1 100 706 1.1 0.9 

S-113O° 500 n4 0.9 1.1 

ASTM·02938 ASTM·02664 ASTM-03148 ASTM-D3967 

Note: Some values In this table may be revised based on reviews of test 
procedures and Individual test resuns. The reader should refer to the latest 
revision 01 the gtNT geotechnical data base (geotechnical report GR·70). 

wp.\l96flBlR54·2 

TABLE E-5. GEOMECHANICAL TEST RESULTS - BIR 54 

2nd~. ModifiedTabor Swell Carbonate Comments 
Slake-Durability Abrasion! Pressure Content 

Indox Hardness tndex 
Index 

percent psi percent 

21.6 

72.4 

24.8 

66.6 

43 

43 

Sample unsuitable 

58.9 

27.8 

Sample unsuitable 

ASTM·D3148 ISAM lSAM 

PRELIMINARY (Subject to Revision) 



Geologic Formation and Vertical Moisture DIy Specific Atterberg Umits Sample 
GeneraJ UthologV Depth Content Density Gravity Dimension 

Uquid Plaslieity Ratio 
limit Index LiD 

feet percent pel 

Taylor Marl 182.6 15.3 

Taylor Marl 182.8 2.72 

Taylor Marl 183.0 16.2 116.4 2.3 

Taylor Marl 185.2 15.5 118.1 2.0 

Taylor Marl 185.6 15.8 117.2 2.0 

TayJorMari 166.0 16.2 

Austin Chalk 193.0 11.5 

Austin Chalk 193.2 

AAJ'tin Chalk 194.2 10.0 

AAJstin Chalk 194.3 10.4 129.0 2.3 

AusttRChalk 194.5 10.7 

AAJSIIn Chalk 195.7 10.5 129.8 0.1 

AAJSIIn Chalk 196.4 10.4 131.0 0.1 

Austin Chalk 238.3 11.4 

Austin Chalk 238.8 9.9 129.4 2.2 

AAJSIIn Chalk 287.6 10.9 128.4 

Austin Chalk 413.3 8.0 

Austin Chalk 414.4 6.9 140.3 2.0 

Procedure ASTM-D2216 ASTM·D854 ASTM-D4318 

~ ~ ~ ~ 

A No discernible failure plane B-4 Combination 

(8) Well defined shear plane @X 
angle (deg) to ver1ical OJ to long 
axis of core C Barreling18ulging 

8-1 Sheaf plane 0 Longitudinal (axial)splltting 

6-2 Bedding plane shear E Conical 

B-3 Shear plane along preexisting 
tracture. shear zone, e~. No information 

WP.V96FfBIR54A.' 

TABLE E-5. GEOMECHANICAL TEST RESULTS - BIR 54 (Cont'd) 

Sample Uniaxial Triaxial Compression Failure Tangent Brazil 
Failure Compre.s.s~ Strain Young's Modulus TensUe 
Mode Strength Strength 

0'< o,.t:13. E", a:. 
psi psi psi percent psi x 1~ psi psi 

0 667 1.5 

6-1/37· 100 557 1.0 0.9 

6-1 500 787 1.3 0.9 

293 

0 2411 1.4 

0 100 2312 1.1 3.1 

6-1/30· 500 2665 1.2 2.6 

0 3213 1.9 

8-1/45° 3169 2.2 

ASTM-02938 ASTM·02664 ASTM·D3148 ASTM-D3967 

Note: Some values in this table may be revised based on reviews 01 test 
procedures and individualtes! resutts. The reader should reler to the latest 
revision 01 the glNT geotechnical data base (geotechnical report GR-70). 

wp.v96FI8IA5<1A·2 

2nd Cycle Modified Tabor Swell carbonate Comments 
Stake-Ourability Abrasion{ Pfessufe Content 

Indell: Hardness Index Index 

percent psi percent 

0.400 

ISRM ISRM ISAM 

PRELIMINARY (Subject to Revision) 
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BORING NO.: BIR54 
DEPTH RANGE (FT): 46.1-46.9 
TAYLOR MARL 

CD ~ • ~ ~ l(I I 1ft - -

BORING ItnINA TI~ (lEG) I VERTICAL 
TEST TYPE I TRIAXIAL COI1PRESSION (ASTH 0266-4) 

NORMAL STRESS (PSI) 

SEE STRESS STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

( 1 ) IEPni (FT) I 046.1 
( 2 ) DEPTH (fT) • 046.5 



-488.88 

.... 8.88 

.... 88 

,.... 368.88 
H 
en 
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en en 288.88 UJ 
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t-en 2"8.88 
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--4 II RI • -0 rn . • . 
r CD CD CD 

0 
--4 

BORING NO. : BIR54 
DEPTH (FT): 46.1 
TAYLOR MARL 

fB II II RI ~ . . • . . 
CD CD - - - m . -

AXIAL STRAIN (%) 

II II RI ~ . . N • - N N 

INCLINATI~ (DEG) 1 VERTICAL 
MOISTURE CONTENT (Z) -16.9 
DRY UNIT WEIGHT (PCF) - 115.8 
DEG. IF SA TURA TI~ (I) • 98.8 
ASSlItED SPECIFIC GRAVITY 12.7 
ClIEINING PRESSlRE (PSI) I 58 
TEST TYPE I TRIAXIAL aJtPRESSI~ TEST 

CASllt D 266 .. ) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

0.426 xlE5 PSI 
FAILURE MODE : 

AXIAL SPLITTING 
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558.88 

588.88 
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C") --t I c: 

m -0 rrI ::0 . 
r CD 

fI1 0 • ..... --t z n • 

RI • . • CD CD 

BORING NO. : BIR54 
DEPTH (FT): 46.5 
TAYLOR MARL 

II 11 I RI • .. • • . • CD - - - II . -
AXIAL STRAIN CZ) 

II I RI . • . - N N • . N 

INCLINATION (DEG) J VERTICAL 
tIllSTlRE CONTENT (%) -18.8 
DRY UNIT WEIGHT (PCF) - 115.5 
DEG. IF SA MA TlON (I) • 98.8 
ASSlItED SPECIFIC GRAVITY • 2. 7 
aN=INING PRESSIRE (PSI) J 388 
TEST TYPE J TRIAXIAL alFRESSION TEST 

(ASllt 0 268 .. ) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS-

0.431 x1E5 PSI 
FAILURE MODE : 

SHEAR PLANE AT 40 DEG 
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BORING NO.: BIR54 
DEPTH RANGE (FT): 
TAYLOR MARL 

CD II ~ I , II ... 

SEE STRESS STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

e 1 ) IEP11f eFT) I 122.1 
e 2 ) DEP11f eFT) I 122.9 

122.1-123.3 DING ItnINATI~ (lEG) I VERTICAL 
TEST TYPE I TRIAXIAL mHPRESSION (A5TH ~) 

I 1! I I I II ~ I I JI I ... ... ... ... ... ... ... ... 
NORMAL STRESS (PSI) 
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1188._ 
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BORING NO. : BIR54 
DEPTH (FT): 122.1 
TAYLOR MARL 

m 8J II RI • . . . . • CD CD - - - fB 
• -

AXIAL STRAIN CZ) 

8J II RI • • N . . - N N 

INCLINATIm. (DEC) 1 VERTICAL 
tIlISTlRE COOENT (I) -15.8 
DRY UNIT WEIGHT (PCF) - 118.~ 
DEC. IF SA MA TIm. (I) - 96.1 
ASSlItED SPECIFIC GRAVITY 12.7 
aH=ININC PRESUE (PSI) 1 188 
TEST TYPE 1 TRIAXIAL COtPRESSIm. TEST 

(ASTtI 0 266~) 

TANGENT MODULUS AT 50Z 
ULTIMATE STRESS: 

0.855 xlE5 PSI 
FAILURE MODE : 

SHEAR PLANES 



1288.M 

1188.M 

1888.M 

'" 988.M 
to-t 
(I) 
a.. 888.M -
00 
00 788.M L1J 
~ 
t-oo 688.M 
~ 
0 see.M c.... :z t-

o 

~ 
< m (f) 
to-t 
> 488.M z -t L1J 

0 I :::0 C 
• 

!m 
m -t - (f) m 388.M 

HI 
(f) x 

> 
w -z I (f) 288.M 
(S) i p (f) (f) • .... -t (f) 

188.M m :::0 n 
-~ > 

'"T1 ~ (f) .... I;: z ~ 8.M 
C") -t • c 

m -0 m ;0 . 
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BORING NO. = BIR54 
DEPTH eFT): 122.9 
TAYLOR MARL 

m II • RI • . . • . . 
CD CD - - - m . -

AXIAL STRAIN e%) 

II • RI • • . • . - N N N 

INCLINATI(II (DEG) • VERTICAL 
)l)ISlmE tooENT (I) -U.9 
DRY UNIT WEIGHT (PCF) - 119.1 
[EG. (F SATlRATI(II (I) - 97.2 
ASStItED SPECIFIC GRAVITY J 2. 7 
DlEINING PRESSlRE (PSI) I 588 
TEST TYPE I TRIAXIAL COfRESSI(II TEST 

(ASllt 0 266~) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

1. 091 x1E5 PSI 
FAILURE MODE : 

SHEAR PLANE AT 30 DEG. 



L.t ~ a > m ~ 
z z 
a I 

'-t • 

!~ 
.. 
U1 
U1 
w _0 
(5) ~z 
• 
~: .... 

m 
-~ "T1 10 -C1 > c -t :::0 rn 

fT1 (J) 
• -z 
n • 

3: 
0 
::I: 
:::0 

n ..... 
:::0 
n r rn 
-0 r 
0 
--t 

--t rn 
X 
> 
(J) 

(J) 
(J) 
n 
(J) ..... 
--t rn 

,... -(I) 
a.. 
'-J 

(I) 
(I) 
L1J 
0:: 
t
(I) 

0::: 
< 
L1J 
:I: 
(I) 

888 

788 

688 

588 

488 

388 

2BB 

188 

8 

BORING NO.: BIR54 
DEPTH RANGE (FT): 
TAYLOR MARL 

CS» &I ~ I ! ~ -

SEE STRESS STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

e 1 ) DEPlH eFT) I 185.2 
e 2 ) DEPlH eFT) I 185.6 

185.2-186.0 BORING InlNA T100 (lEG) I VERTICAL 
TEST TYPE I TRIAXIAL COt1PRESSION (ASTM 02664) 

I f! I II I &I ~ I ! - BI I - - - - - - -
NORMAL STRESS (PSI) 
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BORING NO. : BIR54 
DEPTH (FT): 185.2 
TAYLOR MARL 

II 11 &I ~ • • . • • . 
CD CD - - - II 

• -
AXIAL STRAIN (I) 

11 &I ~ • • • • . - N N N 

INCLINA TIm. (DEG) I VERTICAL 
tIlISTlRE COO'ENT (I) -15.5 
IRY tIIIT VEIQfT (m=) - 118.1 
lEG. (F SATlRATlm. (I) - 97.8 
ASStJtED SPECIFIC Qt\VITY 12.7 
aH=INING PRESSlRE (PSI) 1 188 
TEST TYPE 1 TRIAXIAL aJFRESSIm. TEST 

(ASnt D 268·n 

TANGENT MODULUS AT sal 
ULTIMATE STRESS. 

a.BBS )(lES PSI 
FAILURE MODE • 

SHEAR PLANES AT 37 DEG. 
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APPENDIX F 

MEASUREMENT 

Downhole seismic velocity surveys at bonng SIR 54 were completed on November 30 and December 1, 

1989. The survey objectives were to determine the in-situ compressional (P) and shear (8) wave velocity 

profUes a 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-10-3WD, 28 Hz resonant frequency) with one geophone vertically oriented. Spring..Joaded steel 

wedges were used to press the geophone package against the casing. 

Geophone output signals were recorded with a twelve-channel, signal enhancement seismograph (EG&G 

Geometrics model ES-1210F, SIN 19186). The seismograph was triggered at the instant of energy 

generation by a transistor switch attached to the source. For a given measurement depth, waveforms from 

several impacts were stacked (added together) and the sum stored in memory. Often, stacking permits 

building a weak seismic waveform to a recognizable level even in 'noisy' environments. No filtering was 

used in reoording the data. During acquisition, seismic waves were displayed on an oscDloscope. 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 milliseoonds. 

The layout for measuring seismic velocity is shown in Figure F-1. Measurement depths have an 

uncertainty of.± 0.1 foot The quality a P and S wave arrivals was judged to be generally good to fair. 

RESULTS 

Downhde velocity survey results at boring SIR 54 (Figure F-2) agree well with conditions described by 

boring and wire..Jine logs. Dynamic elastic moduli and Poisson's ratio were calculated using the equations 

listed in the following table. Densities were measured in the laboratory on boring samples. All P wave 

arrivals are judged to be a good quality. All S wave arrivals are judged to be of only fair quality. No 

ooherent S wave arrivals could be reoorded between 70 and 110 feet. No data were recorded within the 

screened interval, at depths of 176 to 196 feet. The interpreted velocities and moduli are thought to have 

an uncertainty of .± 10 percent. 

The boring log describes surficial clayey overburden (16 feet thick) underlain by weathered Taylor Marl 

(6 feet thick). Seismic velocities for the overburden are 2,100 fps (feet/seoond) and 840 fps for P and 

S waves, respectively. Taylor Marl was identified between depths a 22 and 188 feet. The average P 

velocity a the marl as interpreted from full-wave sonic logging is 6,550 fps (feet/second). The downhde 



4 inch 

Input 
cable 

PVC Casing ------+-~ 

Grout ------.,.,.,1 

I .... 10·20 ft. 

Triggering 

PWave 

~~~Triaxial 

Wooden beam with 
metal cap 

Recording system 

SWave 

geophone package 

Not to scale 

Project No.: 87-888-0015 = 1M &nil TKhnology 
IIiiiii CtwpO,.,hm RTK Joint Venture 

12-89 

Downhole Seismic Velocity 
Measurement Procedure 

Figure F-1 



SEISMIC WAVE TRAVEL TIME (MSECI 

20 00 60 80 100 120 100 180 180 
o~~ __ -L ____ -L ____ ~ ____ ~L-____ ~ ____ ~ ____ ~ ____ ~ ____ ~ 

BOIlINO LOG 

Surf.:. 

00 

80 

120 

160 

_200 

~ 
:t 
l-
ll; 
a 

200 

280 

320 

360 

400 

440 

EXPLANATION 

<!> P WAVE ARRIVAL TIMES 

6> 5 WAVE ARRIVAL TIMES 

ENERGY SOURC TO BORING DISTANCE IS 20 fEET 

SEISMIC VELOCITIES IN fEET/SECOND 

f(' 

Owerburdln 

WEAn.EIIED 
TAVLDR MARL 

i1 
~ 
!!. 

~ ., 
.... 
i 
2 • ,... 
" 

.::--

.... 
lOlliNG 1111 54 

DOWNHOLE VELOCITY SUIIVEY 
DATA end INTEIII'AETED RESULTS 

....... J 



Depth 

(ft) 

0-19 

19-184 

184-410 

velocity survey identified a P velocity of 6,1 00 fps (7 percent less than the sonic logging value) and the 

S wave velocity Is 1 ,530 fps. 

The boring log describes Austin Chalk from depths r:J 188 to 421 feet (boring termination). The measured 

sonic logging P velocity for the chalk Is 9,100 fps. The dcmnhole velocity survey Identified a large P and 

S wave velocity inversion belcm an average depth r:J 184 feet. The chalk P velocity Is 9,500 fps (4 percent 

greater than the sonic logging value) and the S velocity Is 4,250 fps. Both chalk velocities are at least 

50 percent greater than velocities in the overlying Marl. 
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SUMMARY OF SEISMIC VELOCITIES AND 
ELASTIC MODULI FOR BORING BIR54 

Vs Average Poisson's Shear Constrained 
Bulk Ratio* Modulus* Modulus* 

(fps) Density (X105 psij (X105 psi) 
(pet) 

840 121.0** 0.41 0.18 1.15 

1530 134.8 0.47 0.68 10.81 

4250 144.9 0.38 5.7 28.19 

Young's Bulk 
Modulus* Modulus* 
(X105 psi) (X105 psi) 

0.52 0.91 

2.00 9.93 

15.55 20.71 

** No sample tested, estimated. 

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

wp.V96F/APP·F 

Poisson's Ratio, u (dimensionless) 

Shear Modulus, G (psi) 

Constrained Modulus, M (psi) 

Young's Modulus, E (psi) 

Bulk Modulus, K (psij 

where: Vp = P wave velocity (fps) 
Vs = S wave velocity (fps) 
D = Bulk (wet) density (pcf) 

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) 



SSC BOREHOLE PLUGGING REPORT 

Project No. 87-88-0017 

Task No. 16 

Boring No. BIR 51 

T e x as Coo r din ate L 0 c at ion: 

Surface Elevation: 449.0 feet 

Total Boring Depth: 200.0 feet 

Date Drilled: 11/14-11/16/89 

Date Plugged: 11/17/89 

Time Completed: 11:00 A.M. 

Remarks: 

N 2 66 , 1 7 0 feet 
E2 , 250 , 529 feet 

204 gallons of grout (tremie placed) was used to 
completely cement boring from bottom to top. 
Water/cement ratio was approximately 7 gallons per s~ck. 

Drilling geologist: 
Coordinator: 
SwL Report No. 

Shawn Wood 
Bruce Bailey 
89-192 

'------------------------SOUTHWESTERN l. AaOR"TOR'ES ----' 



SSC BOREHOLE PLUGGING REPORT 

Project No. 87-88-0017 

Task No. 16 

Boring No. BIR 52 

T e x as Coo r din ate L 0 cat ion: 

Surface Elevation: 447.8 feet 

Total Boring Depth: 205.0 feet 

Date Drilled: 11/17-11/20/89 

Date Plugged: 11/21/89 

Time completed: 2:00 P.M. 

Remarks: 

N 2 66 , 420 feet 
E 2 , 250 , 682 feet 

"185 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. 

Shawn Wood 
Bruce Bailey 
89-192 

'------------------------SOUTHWESTERN I.. ABO R" TORI E5 __ ---I 



MASON-JOHNSTON. ASSOCIATeS. INC. DALl.AS. TeXAS 

r---O.04.o .... ". ===============================::;, 
sse BOREHOLE PLUGGING REPORT 

TETC Project No. 87-B88-0016 

Task No. 16 

Boring No. BIR-53 

Texas Coordinate Location: N 266,088 feet E 2,250,927 feet 

Surface Elevation: 438.7 feet 

Total Boring Depth: 285.5 feet 

Plugging Remarks: 

Grout tube was placed into hole. Grout was mixed at a ratio of 

35 gallons of water to 4 sacks of cement (9/1). Grout was 

placed down the hole through:the grout tube .(tremie..pjpe)., A total of 12 

sacks of cement were used. 

Note: Approximately 12 lbs. of bentonite was mixed with each 4 

sack batch of grout. 

Date Plugged: 11-20-89 

Time Completed: 2:q5 pm 

Drilling Geologist: H. C. Crowder 

MJA Coordinator: W. D. Flanigan 

MJA No.: 5530.16 

l!::===========================-NGIMEE".======:::!J 
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Note: All the backfill materials (sand, 
bentonite pellets and cement! bentonite 
slurry) were placed by tremie. 

Boring: BIR 54 
Location: N 265,911 

E 2,250,528 
Date(s) Installed: 10/10-10/11/90 
Well Construction 
Supervising Geologist: Ron Randall 
Approved By: Shawn Wood 

NOT TO SCALE 

Date: 5121/90 
5190 

"As Built" 
Well Construction Diagram 

Observation Well 
No. BIR 54 

Figure 


