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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 global data phase of geotechnical characterization at 
the SSC site. Data collection for this study phase focused on drAlhoie-msed geological, geohydrological, 
geophysical, and geotechnical tests in the near vicinity of the E and F access shaft sites. The glomi data 
set has three key attributes: (1) uniform geographic distribution (Wer the site footprint, (2) complete 
coverage of all of the strata through which the SSC tunnels and shafts will pass, and (3) consistency of the 
data from sampling site to sampling site throu~out the SSC site. In combination with data from the other 
phases, these data wUI allow conceiXual designs of construction methods. 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: SF 1 

Objective: Drill a corehole at the proposed shaft location and determine geotechnical conditions 
through laboratory geomechanical testing. The corehole was drilled to at least 35 feet 
below tunnel depth. 

Location: North 267,430 feet 

East 2,171,093 feet 

Surface Elevation 727.7 feet 

SF 1 is located on the 
west-northwest section 
of the proposed tunnel 
alignment, approximately 
0.5 mile west of Lone Elm 
Road and 0.75 mile south 
of State Route 875. 

Scope and Schedule: Coring (full depth) 

Wire-line Logging 

Laboratory Testing 

Well Construction 

SCALE 1 :24,000 
o 1000 2000 3000 4000 Feet 
l!!!!!!!!!!!!!!!!!!!!!!5iiiiiiiiiiiiiiiiiil!!!!!!!!!!!!!!!!!5iiiiiiiiiiii_ 

CONTOUR INTERVAl 10 FEET 

January 12 and 13, 1990 

January 15 and 25, 1990 

January 22 to March 17,1990 

March 13 to 17, 1990 

Conditions Encountered: (see lithologic log, Appendix A) 

Total Hole Depth: 221.0 feet 

Soil: 0.0 to 1.0 foot 

Weathered Austin Chalk: 1.0 to 15.6 feet 

Fresh Austin Chalk: 15.6 to 143.6 feet 

Eagle Ford Shale: 143.6 to 221.0 feet (bottom of hole) 

Static Water Level: Water level In the well probably has not reached static condition. 
It was last measured at 610.6 feet above MSL (117.1 feet below 
ground surface) on June 27, 1990, 102 days after the well had been 
air-lifted to approximately 534.0 feet above MSL 

1 
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Geophysical Logging: (see wire-line logs, Appendix B) 

Spontaneous Potential (SP) 
Normal Resistivity (short and long) 
Guard Resistivity 
Point Resistance 
Natural Gamma 
Short and Long Gamma 
Compensated Density (caliper) 
Sonic Velocity (full wave) 

Bulk and Clay Mineralogy Test Results: 

Depth: 128.6 feet Formation: Austin Chalk 

Whole Rock Composition: Relative Clay Abundance: 

Mineral ellJilOS Minlral elrCIOS 

quartz 3 Not analyzed 

plagioclase 1 

calcite 95 

pyrite 1 

Total 100 

Depth: 193.5 feet Formation: Eagle Ford Shale 

Whole Rock Composition: Relative Clay Abundance: 

Minlral elrelOS Mlnlral ellJilOI 

quartz 20 illite 35 

K feldspar 6 kaolinite 7 

plagioclase 2 Fe-chlorlte 4 

calcite 1 mixed layer (illite/smectite) 54 

dolomite <1 Total 100 

siderite <1 

pyrite 1 

total clay 70 

Total 100 



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

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

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

(psi x 105) 

29 Austin Chalk 14-15 118 1600 2.59 

48-51 Austin Chalk 13-14 115-116 2004-2184 1.50-1.74 

67-68 Austin Chalk 15 114 22n 2.11 

74-75 Austin Chalk 10-12 122-130 1715 (50)-2315 (100) 1.68(100)-8.73 (50) 

102 Austin Chalk 13 122 2682 7.04 

128-131 Austin Chalk 13-17 113-125 205 

137 Austin Chalk 15-16 115 2581 3.68 

146-148 Eagle Ford Shale 18-20 111-113 

167 Eagle Ford Shale 18 111 

191-194 Eagle Ford Shale 16-20 113 

208-213 Eagle Ford Shale 16-17 117-118 340-464(100) 0.65-1.29(200) 

* UU triaxial test indicated by confining pressure In parentheses. 

Hole Status: A monitoring well was installed in the boring on March 17, 1990 (see Appendix D). 

wp. V96lJBF·l 3 
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APPENDIX A 

LITHOLOGIC LOG 



LOG OF BORING 
PROJECT: Superconducting Supercollider 

CL lENT: The Earth Technology Corporation 

TASK NO.: 17 

BaRING NO: BF 1 PG 1 OF 6 

LOCATION' N 267,430 feet 
• E 2,171,093 feet 

GROUND EL: 
727.7 feet 

DATE: 1-12/13-90 TYPE: NX Core CASED TO: 22.0' CONTRACTOR: SwL (89-192) 
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SAMPLE LEGEND WATER INFORMATION 

Sa SPLIT SPOON Begin drilling with air rotary 
T= 2" THIN WALL 

TUBE 
at ground surface to 141.0'. No 
seepas~ encountered. Begin 

U= 3" THIN WALL usin& water rotary at 141.0'. 
TUBE 

C= NX ROCK CORE 
Unable ~o determine parameters 
subsurface water table below 141.0' 

.-
DESCRIPTION OF STRATUM 

CLAY, silty, traces of roots, organic debris nand weathered limestone fragments, dark brown 

~1~.~0 __________________________________ ~ 

LIMESTONE (Austin Chalk) soft, moderately to 
severely weathered, slightly fractured, tan 

15.6 

LIMESTONE (Austin Chalk), moderately to medium 
hard, fresh, light gray to dark gray with 0.3' to 
3.0' thick moderately argillaceous to limestone \ 
interbeds 1.0' to 6.0' apart. Also shale layers 
0.1' thick, fossil partings. 

-moderately argillaceous layer, medium gray, sharp 
contacts at 21.8'-22.1' 

-moderately argillaceous layer, medium gray, sharp 
contact at 24.3' to gradational contact 24.8' 

-soft shale layer, dark gray, gradational contacts 
at 30.0'-30.1' 

-moderately argillaceous layer, medium gray, 
ational contacts at 31.7'-32.6' 

-moderately argillaceous layer, medium gray, 
ational contacts at 34.7'-37.0' 

-fossil par~ings at 31.9' and 39.4' 

i grad.- .• 

grad-I 

-moderately argillaceous layer, medium gray, grad­
ational contacts at 38.5'-41.0' 

ASS I STANT Scott Stevens 
Clem Bommarito 

CHECKED BY ______ _ 

Shawn Wood 

3-7-90 



I LOG OF BORING I 

BaRING NO: BF 1 PG 2 OF 6 
, 

PROJECT: Superconducting Supercollider N 267,430 feet i 

LOCATION: E 2,171 ,093 feet I 
CLIENT: The Earth Technology Corporation I 

TASK NO.: 
GROUND EL: 727.7 feet I 17 

DATE: 1-12/13-90 TYPE: NX Core CASED TO: 'Z2 .0' CONTRACTOR: SwL 89-192 I 
I 

UJ SAMPLE LEGEND WATER INFORMATIC~ I UJ t.:I Z 
a.. a:: Z 

o ° a:: II) . Sa SPLIT SPOON Z < ... ..J >-UJ a:: .... .... a:: .... UJUJ Z T= 2M THIN WALL I- ° I-CD Z. Z. <I-a..:%: UJ. See p. 1 of 6 
:t:UJ CD UJ:::O :t: UJ u UJ o 0< U a..l.L. TUBE I-UJ :::0 ..J::J I- UUJ U o Za::I-Z 01/) U= 3" THIN WALL a..l.L. >- Z a.. ffia:: ffia:: <1-1/)- z .... UJ I/) I ~-s I 

UJ I-UJUJ TUBE 0 0 a.. a.. II)~""'" < 
:z:: C= NX ROCK CORE a.. 

TOP BOT. DESCRIPTION OF STRATUM 
II:::I:I: LIMESTONE (Austin Chalk), moderately to medium I 
~ 41.0 ,hard, fresh, light gray to dark gray with 0.3' to 

I ~ 2.0' thick moderately argillaceous to shaly , 
tJ:::I:: limestone interbeds l' to II' apart. Also shale 

r-45~ 
la~ers, fossil gartinis, medium angle fractures I 

-40 smooth, ope ,frac ure with traces of pyrite i 
at 41.5' 

l ~ C-5 100 98 -moderately argillaceous layer, medium gray, 
I CI:J: gradational contacts at 41.3'-41.6' 

~ 
-moderately argillaceous layer, medium gray, 

r50~ 
gradational contacts at 43.1'-45.4' 

-moderately argillaceous layer, medium gray, 
51.0 gradational contacts at 48.2'-49.3' 

~ 
51.( 

-moderately argillaceous layer, medium gray, 
r:c gradational contacts at 50.5'-51.3' I 
CO: -fossil parting at 49.1' , 

- shaly limestone layer, dark gray, grad- I 

,~ 
I 

1-55 ational contacts at 52.4'-53.5' I -shaly limestone layer, dark gray, grad- I 
tI.:I:: C-6 100 100 ational contacts at 55.0'-56.0' I 
~ -shaly limestone layer, dark gray, grad-

i?T'T ational contacts at 56.9'-58.7' 

I ~60~ 61.0 -shaly limestone layer, dark gray, gradational 
~ contacts at 62.0'-63.3' I 

to:: 61.( i 

;::r:;:I:;: 

-65 ~ 
r::;:z:;:t C-7 95 92 

~ 
tI:::t: 

-70~ 71.0 
-moderately argillaceous layer, medium gray, 
gradational contacts at 69.8'-70.8' 

~ 71.( 
-moderately argillaceous layer, medium gray, 

t::I;:t gradational contacts at 70.1'-72.0' 

.~ 
-shaly limestone layer, dark gray, gradational 

~75~ 
contact at 72.2' to sharp contact at 73.3' 

-500 rough, open, fracture at 70.2' 

C-8 100 100 
-moderately argillaceous layer, medium gray, 

~ gradational contacts at 73.9'-74.7' 
~ -moderately argillaceous layer, medium gray, 

iJ::::I:I: 
gradational contacts at 75.5'-76.6' 

-moderately argillaceous layer, medium gray, 
~80 ~ sharp contact at 77.5' to gradational contact 

81 .0 at 78.2' 
b:!:.C 81.~' 

-moderately argillaceous layer, medium gray, 
:;::r:;:r:;: \ 

gradational contacts at 79.5'-80.7 

.T'TlT 

DRILLING GEOLOGIST __ ~M1~'k~e~Gr~an~g~er~ __ ASSISTANT Scott Steven 
--~~:...:..:.-:.:.:- CHECKED BY_~_,' ._Bo_mma_r~t_o ____ _ 

Shawn Wood 
3-7-90 



LOG OF BORING 
PROJECT: Superconducting Supercollider 

CLIENT: The Earth Technology Corporation 

TASK NO.: 17 

DATE: 1-12/13-90 TYPE: NX Core 
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CASED TO: 

BaR INC NO: BF 1 PC 3 OF 6 i 
I 

LOCATION: 

GROUND EL: 

N 267,430 feet 
E 2,171 ,093 feet 

727.7 feet 

22.0 CONTRACTOR: SwL 89-192 

SAMPLE LEGEND WATER INFORMATION 

S= SPLIT SPOON 
T= 2" THIN WALL See p. 1 of 6 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

I 
I 

LIMESTONE (Austin Chalk), moderately to medium hard, 
fresh, light gray to dark gray with 0.4' to 2' thick 
moderately argillaceous to shaly limestone inter- I 

beds 2' to 9' apart. Also shale layers 1.0' thick, 
fossil partings, medium angle fractures. 
-moderately argillaceous layer, gradatio~l 
contact at 82.0'-84.1' 

-fossil parting at 83.5' 
-shaly limestone layer, dark gray, gradational 
contacts at 85.7'-85.8' 

-moderately argillaceous layer, medium gray, 
gradational contacts at 87.0'-89.0' 

-fossil parting with tit pyrite nodule at 93.2' 
-soft shale layer, dark gray, sharp contacts at 
94.5'-94.7' 

-pyrite nodules a lt
) at 97.0',97.6' and 97.7' 

-soft shale layer, dark gray, sharp contacts at 
98.5'-99.2' 

-moderately argillaceous layer, medium gray, 
gradational contacts at 104.6'-105.2' 

-moderately argillaceous layer, medium gray, 
gradational contacts at 110.1'-110.5' 

-550 calcite filled <tit), healed fracture. at 113.2' 
-400 smooth, open, fracture at 113.6' 

-moderately argillaceous layer, medium gray, 
gradational contacts at 116.5'-117.6' 

DRILLING GEOLOGIST _M~ke Granger ASS 1 ST ANT Scott Stevens CHECKED BY Clem Bommarito 
----------------

Shawn Wood 
3-7-90 



LOG OF BORING 
PROJECT: Superconducting Supercollider 

CL!ENT: The Earth Technology Corporation 

TASK NO.: 17 

BaRING NO: 

LOCATION: 

GROUND EL: 

BF 1 PG 4 OF 6 
N 267,430 feet 
E 2,171,093 feet 

727.7 feet 

DATE: 1-12/13-90 TYPE: NX Core CASED TO: 22.0' CONTRACTOR: SwL (89-192) 
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SAMPLE LEGEND WATER INFORMATION 

S ... SPL IT SPOON 
T= 2" THIN WALL See P. 1 of 6 

TUBE 
U= 3" THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTlON OF STRATUM 
LIMESTONE (Au$tin Chalk), moderately to medium bar 
fresh, light gray to dark gray with 1.0' to 4.0' 
thick moderately argillaceous to shaly limestone 
interbeds l' to 4' apart. Also fossil partings. 
-shaly limestone layer, medium gray, gradational 
contacts at 121.2'-122.3' 

-shaly limestone layer, medium gray, gradational 
contacts at 126.9'-127.1' 

-shaly limestone layer, medium gray, gradational 
contact at 128.7' to sharp contact at 129.3' 

..,pyrite nodules (1"), at 128.8' and 128:9' 

-shaly limestone layer, medium gray, gradational 
contacts at 133.4'-137.5' 

- pyrite nodu1,e 0") at 136'.2' 
-moderately argillaceous layer, medium gray, 
gradational contacts at 137.5'-139.0' 

141.7 - radationa1 contact-

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

143.6 - radationa1 contact-

SHALE (Eagle Ford Shale) soft, fresh, 
fissile, dark gray, with occasional pyrite nodules 
and septarian concretions 
-trace pyrite at 145.7' 

-pyrite nodule Oil), at 157.8' 

-septarian concretion (i"), at 158.3' 

~RILLING GEOLOGIST ___ M~l~·k~e~G~r~an~ge~r~ __ ASS I STANT Scott Stevens CHECKED BY Clem Bommarito 
-- ----'----

Shawn Wood 
3-7-90 



LOG OF BORING 
BORING NO: BF 1 PG 5 OF 6 

I 
PROJECT: Superconducting Supercollider 

N 267,430 feet LOCATION: 
CLIENT: The Earth Technology Corporation E 2,171,093 feet 

GROUND EL: 
TASK NO.: 17 727.7 feet 
DATE' 1 12/13 90 TYPE' NX Core CASED TO' 22 0' CONTRACTOR' I . - - . I . . . - I SwL S9 192 

I 
SAMPLE LEGEND WATER INFORMATIC~ I 1.&.1 

1.&.1 0 Z 
a. a: z OOa:VI . S= SPLIT SPOON z < l- I- Z .... ..J >-1.&.1 a: a: .... 1.&.I1.&.I T= 2" TH IN WALL See p. 1 of 6 I- ° 
l-aJ Z. Z <l-a.:J: 1.&.1. 
1.&.1:::::<: lIJ(.J lIJ' c< (.J a.Ll.. TUBE :J:UJ aJ :J: (.Jc 

I-lIJ :::::<: ...,j::J I- (.JlIJ 
a: o za:I-z OVI U= 3" THIN WALL a. .... >- ~:z a. ffia: lIJa: <I- Vl .... zl-UJ VI lIJ C1.. a. l-~lIJ < TUBE 0 <"IS Q VlL;jI-\Q :J: C= NX ROCK CORE VI I a. 

: TOP BOT. DESCRIPTION OF STRATUM 

161. SHALE (Eagle Ford), soft, fresh, fissile, dark gray 
1== 

I 
with occasional harder carbonate layers 0.2' thick, 

I t::= fossil partings and septarian concretio~s. 
i ~ 

r-'65~ C-17 ~OO 100 
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I = 
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, ~ 
1'70~ 171.( 
I ==== ~ 171.( 

i ~ 

~'75 ~ ~ ~ lS)'( 
==== 
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t== 
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l== 1-180 ~ 
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~ 
t::= 18U 

, ==== 
~185 
~ 
~ 
~ 
~ C-19 00 100 
~ 

I ~ 

~190 I L 191.( 
I 191.( 
~ 

~ 

1-195 I ~ 
~ C-20 S2 S2 

:::::::::::::.. 
~ 
;:::= 

1-200F= 201.( = 
i= 

~01.0 
~ 

=== 
DR 1 LL I NO GEOLOG I ST _,.I;IMlo6.iklO1oole~G!.60.rilOan"'lgiJie .... r __ 

-septarian concretions at 161.S', 162.1',162.6', 
164.4',167.9' and 169.2' 

)'(-l~" to 2" piece of limestone with calcite vein 
(l/S") and trace pyrite at 171.7'. Possible 
healed fracture, unable to determine from 
recovered core. The limestone jammed in the 
catcher and destroyed remainder of run C-lS. 

-calcareous shale layer, gradational contacts 
at lS0.5'-lS2.0' 

-septarian concretions at lS7.3',191.7', 192.6' , 
194.4',195.6', and 195.S' 

-limestone layer (l~"), light gray at 197.3' 

ASSISTANT __ ~s~c~o~t~t~S~t~ev~e~n~s~_ CHECKED BY Clem Bommarito 
Shawn Wood 
3-7-90 
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LOG OF BORING 
i PROJECT: Superconducting Supercollider 

CL lENT: The Earth teclmology Corporation 

TASK NO.: 17 

I DATE: 1-12/13-90 TYPE: NX Core CASED TO: 
I 

I 
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56 

BeRING NO: BF 1 PG 6 OF 

I 
LOCATION: N 267,430 

E 2,171 ,093 
feet 
feet 

I GROUND EL: 727.7 feet 

22.0' CONTRACTOR: SwL 89-192 

SAMPLE LEGEND WATER INFORMATION 

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

TUBE 
See p. 1 of 6 

U= 3 11 THIN WALL 
TUBE 

C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

SHALE (Eagle Ford), soft, fresh, fiSSile, dark 
gray with occasional harder carbonate layers 0.5' 
thick, medium angle fractures, traces of pyrite. 

-limestone seam <t"), light gray at 203.4' 
-calcareous shale layer, gradational contact 
at 207.5', grading to a hard limestone layer, 
light gray, gradational contacts at 207.8'-
20S.3' 
~limestone layer, moderately fossiliferous, 
dark gray, gradational contacc at 20S.3' to 
sharp contact at 20S.6' 

-450 smooth, open, fracture at 208.8' 
-1" pyrite nodule at 209.9' 

Bottom of Exploration at 221.0' 

I 

6: 
I 

I 

I 

t=L~~~~~~~~~ __________________ ~ 
DRILLING CEOLOCIST ___ M_ik_e __ G_ran~g~e_r __ __ ASSISTANT -------Scott Stevens CHECt~ED BY Clem Bommarito 

----------------
Shawn Wood 
3-7-90 



wp.V98I.IBF-l 

APPENDIXB 

WIRE-LINE LOGS 



Hole No. BF 1 

prj//jnq parameters 

Depth 221.0 feet 

Bit Diameter 6.5 inches 

Logging parameters 

Date 

Bottom Log Interval 

Top Log Interval 

Type of Fluid in Hole 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Electrical Log Gamma Log 

January 15, 1990 January 15 and 25, 1990* 

217.0 feet 200.5 feet 

surface surface 

drilling mud drilling fluid 

Time Since Circulation Stop 1.5 hours 10 days 

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 

*Note: Only the gamma log from January 25, 1990, Is shown here. 

Logged by: 

wp.V96UBF-1 

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

Sonic Log 

January 15, 1990 

209.2 feet 

surface 

drilling mud 

1.5 hours 

CLP-4877A 

CLM-4877A 

20 feet/min. 

0.5 foot 



BF 1 Wire-line logs run January 15 and 25, 1990. Surface elevation 727.7 feet. 
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ELECTRICAL LOG 
BEE -LINE SERVICES. INC. 

• i! - - - -~~ - - - ¥ ... .-..,QJNI)=~REl':S1=S"'TI"'\I1-"TY'---c.,n 

..,..----'-''''6~21«lR11Al5':m~--.nl1f~-~'i'~.!~.!!.-1iOO 

o 

tv 
o 

... 
o 

0> 
o 

.... 
o 

CD 
o 

<0 
o 

o 
o 

/ 
/' 

\~ , , 
/' 

, , 
1/ 

:~ 

----;~~~;~~~;;;~-

:' 
I, 

I 
I , 
I 
I 
I, 

" 
I 
I 

(: , , , 
, 
, , 
, . , 
, 
, , 
\ 
I 
I 
I, 

I 

1 
,/ 
\ 
l , 
, 
I , 
\ 
( 
I , , , 
I 
-' 
': 

GAMMA LOG 
(\R[C(H)\ff1-2XOO)-~~BE[ -LlNfSERVlCES.INC~~~-~------- ----.-----

.,~~~TY 3D 

NAr~~G K HiXl Stm~ GN.NA 4000 

£=.::.~~pj)--n .... ____ ... ~~---.::.::..::..::.~_~~ 

.­

I 
I 
I 
I 
I 
I , , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 
I 
I 
I 
I 
I 
I 

-: , 
I , , 

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

I 
I 
I 
I , 
I 
I 
I 
I 
~~ 

co 

C> 

.... 
o 

0> 
o 

CD 
o 

co 
co 

..... ----- -:.:.:"'-0-" 
.c' 

uSec:./ft 

o ___ ;",o_k~·· 

I. 

SONIC LOG 

'" 

VUIt~ o.:.~t'f lug (ftl R6<t'lvtlI') 

rnu~ec frun b ~ 

Ii. , 



BF 1 Wire-line logs run January 15 and 25, 1990 (Continued). Surface elevation 727.7 feet. 
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APPENDIXC 

LABORATORY RESULTS 



GENEfW.. 

UTHOl.OGY 
"""'NO 
DEPTH 

t""1 

AUSTIN CHALK 28.8 
AUSTIN CHALK 29.0 
,\USTIN CHA.lK 48,2 

AUSTIN CHALK 48.4 

AUSTIN CHALK 51.0 

AUSTIN CHALK 51.1 

AUSTIN CHALK 67.5 

AUSTIN CHALK 67.6 

AUSTIN CHALK 74.1 

AUSTIN.GHALK 75.0 

AUSTIN CHALK 75.0 

AUSTIN CHALK 75.4 

AusnN CHALK 75.4 

AUSTIN CHALK 101.S 

AUSTIN CHALK 101.9 

AUSTIN CHALK '28.5 
AUSTIN CHALK 131.0 

AUSTIN CHALK 131.1 

AUSTIN CHALK 137.0 
AUSTIN CHALK \37.2 

EAGLE FORD SHALE t46.0 
EAGLE FORO SHALE 146.3 

eAGLE FORD SHALE 146.5 

EAGLE FORD SHALE 147.1 
EA.GlE FORD SHALE 147.2 

EAGLE FORD SHALf 147.3 
EAGLE FORD SHALE )47.9 

EAGLE FO~D SHALE 14lLO 

EAGLE FORD SKALE 148.1 

EAGLE FORO SHALE 148.4 

MOf$TtJAE 

COf<TENT 

pefcefll 

13.8 

""" OENSIrt' 

14.6 1177 

13.S 

14.4 l1S.5 

13.4 

13.1 11~'-9 

14.8 
1S.0 ·113.B 

.11.9 125.8 

12.1 122.2 

13.4 

13.2 121.8 

13.3 125.4 
17.1 112.6 

15.9 

15.1 
15.7 115.0 

19,7 

18.5 112.9 

18.4 110.6 

19.3 

18.8 111.8 

'9.0 
18.0 

267 

116 

2.69 

107 

EAGLE FORO SHALE 166.9 18.3 111.5 2.73 82 

EAGLE FORO SHALE 191.0 16.5 

EAGLE FORO SHALE 191.1 270 

EAGLE FORO SHALE 19'.3 19.0 112.6 

EAGLE FORD SHALE 191.4 20.0 105 

EAGLE FORD SHALE 191.5 18.9 113.3 

EAGLE FORO SHALE 192.1 18.2 

EAGLE FORO SHALE 192.3 17.9 

EAGLE FORD SHALE 193.3 18.3 

EAGLE FORD SHALE 193.7 108 

EAGLE FORO SHALE 208.4 15.6 

EAGLE FORO SHALE 211.0 1S 6 118.1 272 64 

EAGLE FORO SHALE 211.0 

• EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. 

Symbol Failure Type 

A No dlscernrble failure ptane 

18) Wen defined shear plane @ ~X~ angle (degJ to 
.... ertical or to long axis ot oore 

B·l 

B·2 

B·3 

SMar plane 

Bedding plane shear 

Shear plane along pre-exlSllng Iracture. 
shear zone. etc 

78 99.9 

70 

51 97.9 

68 98.3 

74 

32 98.6 

Symbol 

84 

c 

D 

E 

F 

UD DEGREES· 

2.3 B 1/30 

2 3 B-1I4~ 

2.4 

2.4 6-1/30 

2.3 0 

2.3 B 1/20 

D 

0.4 

2.3 B-1/30 

6.8 

4, 

6.6 

3.8 22 8-1/40 

Failure Type 

Com~(""\atlon 

Barreling/Bulging 

ConIcal 

No (o(ormatlon 

TABLE C·l. GEOMECHANICAL TEST RESULTS' BORING BF 1 

\JticOt.lFINEO TFIlAXIJ\I... COMPRES$K)N 

COMPAE:SSIV( CONf"tN1NG OEVIATOfI 

STRENCTH pflESSVAE STRESS 

1600 ' 

2184 

2004 

22n 

5() 1715 

100 2315 

2682 

2581 

100 464 

F .... llURf: TANGENT YOUNG's 1rll0000US POtSSCltf'S 8fV,ZIl 2NO CyClE UOOIFlfD 

STRAIN t--;E"''''c-r.-;;UN'''l"'O'''''=,----1 
AATIO noHSR£ ~ T~ 

STf"VoIGTH ~1lf1Y ABRASION 
1Notx INDEX 
PQf~1 

0.77 259 

1.73 1.50 

L26 1.74 

1.31 2.11 

0.37 5.11 

8.73(2) 1>.23 
1.46 1.68 100 

1.89 0.25 

0.60 

205 

0.94 3.68 

0.63 1.13 100 

1.25 0.30 

NOTES. 1) All moduli calculated !rom axial slral(lS using 

a di3i miCf(}fnele( 0)(Cepl ..... hete not",d Ax,lal gag\} 

length IS sample length 

2) Modulus and Poisson's ratio calcUlated from aXial 

<tnd [alalal sHaIn'S fllflaSU11)d usmg LVDTs A>::lal gage 

[angth is 2 8 Inches 

3) For Yuung's modullJ~ yaIU!l!; the 1I<i1IUf! ..... 11111(, p,Honth9slS 

Ino(cate$ tile nurnbAr 01 LVOTs JOCQIli/ng ill(lal stlalfls 

Oth"lf"Wls<ol aU 3 ItlcGfded ~\(iJlns 

'NDE)( 

P" 

21.7 
21.6 

36.0 

28.8 

COMMENTS 

NOTE 1 

NOTESZAN03 

NOTE 2 

NOTE 2 

8F'PHJ21~I 

REVISION 21 

DATE %IIS/'3\! 
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BORING NO: BF1 
DEPTH (FT): 29.0 
AUSTIN CHALK INCUNATION (DEG): VER11CAL 

MOISTURE CONTOO (.}: 14.6 
DRY UNIT WEIGHT (Ptf): 117.7 

3000 -r-------------------~ DEG. Of SATURATldN (Ii): 91.4 
ASSUMED SPEClnC GRAVITY: 2.7 
CONnNING PRESSURE (PSI): 0 
TEST TYPE:UNCONFINED COMPRESSION 

(ASTM 0 2938) 

2500 

............ 
(f) 
a.. 2000 

""'-../ 

(f) 
(f) 

~ 1500 .-
(f) 

-1 « 1000 
X « 

500 

0 
0.0 0.2 0.4 0.6 1.0 

AXIAL STRAIN (S¥> ) 

TANGENT MODULUS AT 50. 
ULTIMATE STRESS: 

2.59 x 1 DES PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEG 
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BORING NO: BF1 
DEPTH (FT): 48.4 
AUSTIN CHALK INCUNATION (DEC): VERl1CAL. 

MOISTURE CONTENT (.): 14.4 
DRY UNIT WEIGHT (Ptf): 116.5 

3000 --------------------...., DEG. OF SATURATION (Ii): 87.1 
ASSUMED SPECIFIC CRAVITY: 2.7 

2500 

........... 
en a... 2000 
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en en 
~ 1500 .-en 
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CONFINING PRESSURE (PSI): 0 
TEST TIPE:UNCONFINEO CO .... PRESSION 

(ASTN 0 2938) 

TANGENT MODULUS AT 5a. 
ULTIMATE STRESS: 

1 .50 x 10E5 PSI 

FAILURE MODE: 
SHEAR PLANE AT 45 DEG 
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BORING NO: BF1 
DEPTH (FT): 51.1 
AUSTIN CHALK INCUNATION (DEC): VERllCAL 

tAOISTURE CONTENT (.}: 13.1 
DRY UNIT WEIGHT (Ptf): 114.9 

':1000 --.--------------------, DEG. OF SATURATldN (iii): 75.8 
oJ ASSUt.AED SPECIFIC CRA\1nY: 2.7 

CONFINING PRESSURE (PSI): 0 

2500 

~ 

(/) 
a.. 2000 
"'-..../ 

(/) 
(/) 

~ 1500 
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500 
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TANGENT MODULUS AT 5~ 
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1.74 x 10E5 PSI 

FAILURE MODE: 
CONICAL BREAK 
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BORING NO: BF1 
DEPTH (FT): 67.6 
AUSTIN CHALK INCUNATION (DEC): ~l1CAL 

t.AOISTURE CONTENT (.}: 15.0 
DRY UNIT WEIGHT (Ptf): 113.8 

3000 .......... --------------------, DEG. OF SATURATIdN (j): 84.3 
ASSUt.AED SPECIFIC CRAWlY: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST lYPE:UNCONFINED CO .... PRESSION 

(ASTt.f D 2938) 
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en 
en 
~ 1500 
I-
en 
---1 « 1000 
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SEE STRESS-STRAIN PLOTS 
FOR INDMDUAL SAMPLE DATA 

INCUNATION (OEG): VERTICAL 
TEST TYPE: TRIAXIAL COMPRESSION (ASTM 02664) 
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DEPTH (FT): 75.0 
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INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (SI): 12.1 

2000-r------------------...... DRY UNIT WEIGHT (PtF'): 122.2 
DEG. OF SAlURATION (Jis): 86.2 
ASSUUED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 50 
TEST lYPE: TRIAXIAL COUP~ESSION 

_ 1500 
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(ASTU 0 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

5.106 xl0E5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 
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(ASTM D 26M) 

TANGENT MODULUS AT 5051 
ULTIMATE STRESS: 

1.681 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 20 DEG. 
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ASSUMED SPECIFIC CRAVI1Y: 2.7 
CONFINING PRESSURE (PSI): 0 
TEST 'NPE:UNCONFINED CO .... PRESSION 

(ASTM D 2938) 
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TANGENT MODULUS AT 5a. 
ULTIMATE STRESS: 

3.68 x 1 OES PSI 

FAILURE MODE: 
SHEAR PLANE AT 30 DEG 
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BORING NO.: BF1 
DEPTH RANGE (FT): 211.0-213.9 
EAGLE FORD SHALE 
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NORMAL STRESS (PSI) 

INCUNATION (DEG): VERTICAL 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

!

lj DEPTH !FTj: 211.0 2 DEPTH FT: 212.3 

TEST TYPE: UNCONFINED COMPRESSION (ASTM D29J8) 
TRIAXIAL COMPRESSION (ASiM 02664) 

3 DEPTH FT: 213.5 
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BORING NO.: BF1 
DEPTH (FT): 211.0 
EAGLE FORD SHALE 

INCUNATION (DEG): VERTICAL. 
MOISTURE CONTENT (lI): 15.6 

500 --r-------------------., DRY UNIT WEIGHT (Ptt): 118.1 
DEG. OF SATURATION (Ii): 98.5 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PS!): 1 00 
TEST lYPE: TRIAXIAL. COMPRESSION 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1.127 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 40 DEG. 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BF1 DEPTH: 211.0 fl 
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ROCK TYPE: EAGLE fORD SHAL£ 
INCUNATION (DEG): VERTICAl.. 
MOISTURE CONTENT (Il: 15.6 
DRY UNIT WEIGKT (Ftf): 11 B.l 
DEG. Of SATURATION (I): 9B.7 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXW. cOMPkESSION TEST 

(ASlM 0 2664) 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BF1 
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DEPTH: 211.0 ft 

ROCK TYPE: EAGLE FORD SHALE 
INCUNATION (DEC): VERTICAl 
MOISTURE CONTENT (Il: 15.6 
DRY UNIT WEIGHT (Pen: llB.l 
DEG. OF SATURATION (I): 98.7 
ASSUMED SPECIfiC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAl COUpkESSION TEST 

(ASTM 0 2664) 

0.4 0.6 0.8 
AXIAL STRAIN (~) 

1.0 1.2 

cmD PLATEN-DIAl GAUGE 

N 

o 
GO 
I 
II 
o I 
~ 

5 
Q 

8 
10 

~ 
~ 



c.. 

~ 0 
CD (J) 0 z z -i 

-i 9 I ::0 
c.. fT1 fT1 

01 a O (J) X PI:::I: » (II oz (J) 
(II Sa (J) a I . ...... 

~z (J) (J) ...... -i 
J,~ ::0 

(J) 
z » () 

~~ ::!l Z 
G") ~~ (J) 
c -i :;;0 0 -u 
fTI ~ r rTJ 

fTI 0 YJ -i z 
r> 

BORING NO.: BF1 
DEPTH (FT): 212.3 
EAGLE FORD SHALE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (lI): 16.3 

500-r--------------------.DRY UNIT WEIGHT (PtF'): 117.4 
DEG. OF SATURATION (Ii): 101.3 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFlNING PRESSURE (PSI): 200 
TEST lYPE: TRIAXIAL COUP~ESSION 
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(ASTU 0 2664) 

TANGENT MODULUS AT 5CR 
ULTIMATE STRESS: 

1 .286 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 40 DEG. 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BF1 DEPTH: 212.3 ft 
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ROCK TYPE: EAGLE fORD SHALE 
INCUNAllON (DEG): VERTICAl 
MOISTURE CONTENT (I): 16.3 
DRY UNIT WEIGHT (PCf): 117.4 
DEG. Of SATURATION (I): 100.0 
ASSUMED SPECIAC GRAvrTY: 2.7 
CONfiNING PRESSURE (psI): 200 
TEST TYPE: TRIAXIAl cOM~ESSION TEST 

(ASTN 0 2664) 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BF1 DEPTH: 212.3 ft 

ROCK TYPE: EAGLE fORD SHAlE 
INCUNAllON (DEG): VERTICAL 
MOISTURE CONTENT (I): 16.3 
DRY UNIT WEIGHT (pet"): 117.4 
DEG. Of SATURATION (I): 100.0 
ASSUMED SPECIfiC GRAVITY: 2.7 
CONfiNING PRESSURE (PSI): 200 
TEST TYPE: TRIAXIAL COMPRESSION TEST 

(ASTM 0 2664) 
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BORING NO.: BF1 
DEPTH (FT): 213.5 
EAGLE FORD SHALE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (1I): 15.8 

400 """T"'""-----------------~ DRY UNIT WEIGHT (PCF'): 117.9 
DEG. OF SATURATION (liS): 99.3 
ASSUMED SPECIFIC GRAVl1Y: 2.7 
CONFlNING PRESSURE (PSI): 0 
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TEST TYPE: UNCONFINE[} COMPRESSION 
(ASTM 0 2938) 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

0.652 x1 DE5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 



APPENDIXD 

WELL AS-BUILT DIAGRAM 

wp.IIII8UBF-1 



Locking Cover -----~~r---l 

Cap------------------~-I 
..... --r' 

Concrete Pad ----. 

2-lnch Schedule 80 ........ .. .... 
PVC Pipe ----------+--.1 ... ~ ....... 

S.7S-lnch Hole - ...... --1 ••••••• ........ 
........ ....... ....... ....... 

Cement - Bentonite Grout ~ :-":-":' 
-:".:-.: 

PVC Screen with 

....... ........ ....... ....... ....... ....... 

O.OlO-lnch Slots ------~ .... E 

PVCTlp-----__________ ~~~ 

....... . ...... . 
":".:". . ..... . 
....... 
-:'"".:" . ........ . ...... . ........ ....... ....... 
-:-.:-. . ..... . . ..... . . ...... . ....... ....... 

Bentonite Plug ~.~~~~~:&1 

Boring: BF 1 
Location: N 267,430 

E 2,171,093 
Oate(s) Inst:lIled: 3-16-90 
Well Construction 
Supervising Geologist: Alan Dover 
Approved By: Shawn Wood 

NOT TO SCALE 

Oate: 6-4-90 

730.7 

560.7 

MSL 

8 - 2" stainless steel centralizers 
spaced 40'-50' apart between 727.7 
and 533.7 

MSL 

556.7 MSL 

553.7 MSL 

533.7 MSL 

506.7 MSL 

Well 

Alternating layers of bentonite 
and sand between 533.7 and 506.7 

NOlO: Alilho backfill malerials (sand. 
bontonito pellots and comonll bontonlto 
slurry) wero placed by \remie. 

\lAs Sui It" 
Cons1ruct ion Diagram 
Observation Well 

No. 

BF 1 F'gu,o 


