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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 drUlhole-based geological, geohydrological, 
geophysical, and geotechnical tests in the near vicinity of the E and F access shaft sites. The global data 
set has three key attributes: (1) uniform geographic distribution CHer 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 samping site throughout the SSC site. In combination with data from the other 
phases, these data will 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 7 

Objective: Drill a corehole at the proposed shaft location and determine geotechnical conditions 
through in-situ hydrdogical testing and laboratory geornechanical testing. The core hole 
was drilled to at least 35 feet below tunnel depth. 

Location: North 213,426 feet 

East 2,241,756 feet 

Surface Elevation 483.3 feet ~r 

SF 7 is located on the 
southern end of the ring, 
about 0.25 mile south of 
Highway 34. 

Scope and Schedule: Coring (fuJI depth) 

Wire-line Logging 

HydrologiC Testing 

Laboratory Testing 

Well Construction 

Conditions Encountered: (see lithologic log, Appendix A) 

Total Hole Depth: 

Soil: 
Weathered Taylor Marl: 

Fresh Taylor Marl: 

343.5 feet 

0.0 to 6.3 feet 

6.3 to 50.3 feet 

50.3 to 300.2 feet 

',---- ~." 
\ " 

J , 

SCALE 1 :24,000 

CONTOUR INTERVAl 10 FEET 

February 12 to 14, 1990 

February 15, 1990 

February 16, 1990 

February 19 to April 2, 1990 

February 16 to 27, 1990 

Austin Chalk: 300.2 to 343.5 (bottom of hole) 

Static Water Level: Water level in the well probably has not reached static condition. 
It was last measured at 292.3 feet above MSl (191.0 feet below 
ground surface) on April 5, 1990, 39 days after the well had 
been bailed to 166.3 feet above MSL. 



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) 

Hydrologic Test ResuHs Summary: (see also Appendix C) 

Vertical Packer Gauge Formation/ 
Depth Pressure Pressure Lithology 

(ft) (psi) (psi) 

241.8-262.9 200 40 Taylor Marl 

296.3-317.4 225 25 Taylor Marl/ 
Austin Chalk 

Bulk and Clay Mineralogy Test ResuHs: 

Depth: 179.1 feet 

Hydraulic 
Conductivity 

(cm/sec) 

4.8 x 10-6 

6.5 x 10-6 

Formation: Taylor Marl 

Whole Rock Composition: Relative Clay Abundance: 

Mineral percent Mineral Pe[ctml 
quartz 18 illite 18 

K feldspar 2 kaolinite 5 

plagioclase 3 Fe-chlorite 4 

calcite 6 mixed layer (illite/smectite) 73 

dolomite 2 Total 100 

siderite 12 

pyrite 1 

total clay 56 

Total 100 
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Laboratory Geomechanical Test Results Summary: (see also Appendix D) 

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

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

(psi x 105) 

(psi) 

50-51 Taylor Marl 19 107-111 239 0.16 

81-82 Taylor Marl 15-16 116-123 536 0.44 

Taylor Marl 453-659 (100) 
(300) 

109-111 16-18 107-117 0.47-0.90 

166-168 Taylor Marl 15-16 116-119 622-747 (300) 0.94-1.55 (300) 

179-180 Taylor Marl 15-16 116-118 

210 Taylor Marl 15-16 118-119 746 0.97 

234-235 Taylor Marl 16 118 450 0.89 

293-295 Taylor Marl 16 108-116 257-586 (200) 0.34 (300) -1.05 (200) 

304-306 Austin Chalk 10 130-132 2760-3250 (200) 4.05 (300) -4.84 (200) 339 

313-314 Austin Chalk 10-13 122-132 1338 1.85 

337-338 Austin Chalk 9-11 131-134 3254-3673 (300) 4.21 (200) -7.58 (300) 

*UU triaxial test indicated by confining pressure in parentheses. 

Hole Status: A monitoring well was installed in the boring on February 27, 1990 (see Appendix E). 
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APPENDIX A 

LITHOLOGIC LOG 



LOG OF BORING 
PROJECT: sse - Texas Site 

CL lENT: The Earth Technology Corp::lration 

TASK NO.: 17 

DATE: 2/12/90 TYPE: Nx Core CASED TO: 

UJ 
UJ ~ z 
a.c:: z eOffiln 

, 
z <: l- I- Z .... ..J ~UJ 0:: 0::'" UJ 

I- 0 co z, z, <1-0.:: UJ, 

i=t11 ~ UJ:::i ~ 
UJ u UJ e e< u o.L&., 

..J:;' UUJ U o zI=I-Z e ln 
a.u.. >- ~z a. fEe: fEe: ~UJtfl ... zl-
UJ III UJ 0. a. IIlffil-\D < 
0 <od 0 :: 

III 0. 

TOP BOT. 

BORING NO: SF 7 PG 1 CF 

LOCATION' -N 213.426 feet • -E 2,24l, 756 feet 

GROUND EL :"-'483.3 feet 

4.0' CONTRACTOR: MJA 

SAMPLE LEGEND WATER INFORMATION 

Sa SPL IT SPOON Approx, 15-20 gal/min temporary water 
Ta 2 .... TH IN WALL loss from 0.0' to 4.0' 

TUBE Water loss negligible below 4.0' 
U= :5 /I TH I N WALL Wet rotary core hole, waterlevel not detenninable 

TUB E Observation well installed for continued 
C= NX ROCK CORE monitoring of waterlevel 

DESCRIPTION OF STRATUM 

CLAY (Residual Soil), slightly silty, dark brownish­
gray (Oil 

6.3g 

SHALE (Taylor Marl), highly to completely weathered, 
very soft to soft, ver;y 1;:hinly bedded, very fine 
gral..l1ed, tan,white and hght gray, calcareous, with 
fractures/joints of various orientations w/iron­
stained surfaces 

DRILLING GEOLOGIST Scott Lesikar ASSISTANT Mark G. Thorras CHECKED BY W.D. Flanigan 



LOG OF BORING 
PROJECT: sse - Texas Site 

BORING NO: SF 7 PO 2 CF 9 I 
LOCATION' ""N 213,426feet 

, ~E 2,241,756feet CLIENT: The Earth Technology Corp::>ration 
GROUND EL: "V 483.3 feet 

TASK NO.: 17 

DATE: 2/12/90 TYPE: Nx Core CASED TO: 4.0' CONTRACTOR: IDA 

w 
z C-o: 
..... -.J ~w 

I- ° w~ 1=~ ~ -.J::J 
C-I.L. >- ~% W III 
0 <:"" 

III 

w 
t!) 

% 
<: 
0: 

1= 
0. 
W 
o 

I-
%, 
Wu U w ffio: 
0. 

SAMPLE LEGEND WATER INFORMATION 
% 

o ° 0: III 
, SCI SPL I T SPOON I- O:"'ww % Ta 2N THIN WALL Seep. 10f9 %, <1-0.::: w, 

Wo 0< U 0.1.L. TUBE U o %~I-% 0/:2 ffio: <Will'" % u= 3 N THIN WALL 
0. t:;ffi~1.I) < TUBE ::: C= NX ROCK CORE 0. 

TOP BOT, DESCRIPTION OF STRATUM 
I--- l:~::}-_+..,..,rt-4.:..:1::..! • .::.0+-_+-_+_-+_-+_--1 SHALE (Taylor Marl), higi1l¥ to canpletely \<.eathered, 

41.0 very soft to soft,vel:)' thinly be::l.ded,vel:)' fine grained, 
~-~-r- tan,white q.nQ light gray, calcareous,\<.eathered 

I---f-~---:--- fractures/jolnts of var~ous orientations, sane w/iron-
r---"t...:~:~ stained surfaces am sorre w/up to 1/2" gypsum filling 

I- 4 5~ C3 100 60 /-4:...;;5..:,;. S~5qz--_-:-______________ --:---l 
F-- SHALE (Taylor Marl), slightly to m:xierately \<.eathered, 

I--~-:::: __ *:: very soft to med.hard,vel:)' thinly bed.ded;Yel:)' fine 
qralned, tqn and dark gray,calcareous,slightly fossil-

1---E:-:-:+:.r-_+.-".....,.+4~8:.;.-=-S!-_+-_+-_-I-_-4-_--1 ferous, . w/fractl,lre~/jolnt~ of various orientat.ion~, 
i....-_""'~_~_::_: 48.5 sane w/lXOn-:-stai.ned surfaces and sane w/up to 1/2' 

or: __ <I¥Psum filllng 
f- 50 .,U.~ 
I---~n-I- C4 100 98 SHALE (Taylor Marl), fresh, soft to rred.hard, very 
I--- i=:::::::: thinly be::l.ded( vel:)' fine grained , dark gray,calcareous, 

slightly fossiliferous, vel:)' homogenous 

f- 55 }-'- -­

f--- -:-:-1-
I--­
I--- J-'_ -----

I--- -:-:-1- CS 
f- 60 ~_:_:_ 

100 100 

t---r....-:-:-1-

~~~-.~_+-_+~63~.~S!-_+-_+-_-I-_-4-_--1 

f- 65 -:-:-1-
I--- ~-:-:-

-:-:-1-
!---of'_-_-_ -_ 

I--- _'"C-:-:- C6 

r- 70 -:-:-1-

~-~=:=:= 

63.5 

1----i:-:-:-1- 73.5 
I---::C::::: 73. 
f- 75 
__ -:-:-1-
-~:c::::: -_:-:-:+ 

100 100 

I- 80 ::c::::- C7 98 98 

~~~~~! 
DR I LLI NO OEOLOG 1ST Scott I..esikar ASSISTANT Mark G. Th:xnas CHECKED BY w.o. Flanigan 

I 



LOG OF BORING 
PROJECT: sse - Texas Site 

CLIENT: The Earth Technology Corp:>ration 

TASK NO.: 17 

DATE: 2/12/90 TYPE: Nx Core CASED TO: 

UJ 
UJ c.:I 

Cl.a: Z 
Z < .... 6 ~UJ a: 

I- UJ~ i=~ ~ ...J::J 
~. 

Cl.u.. >- ~z Cl. 
UJ Vl UJ 
Q <"" Q 

Z 
OOffiVl 

, 
l- I- a:~ UJ Z 
Z, z, <I-a.::: UJ, 
UJ u UJ o 0< U a.u. 
UUJ u a zf5l-z 
ffia: ffia: o~ <UJVl~ 

~ Cl. a. ti;ffi~~ ::: 
Vl a. 

TOP BOT. 
--:-:+ 
- I~:::: C7 

_::~~ __ +-__ ~8~3~.~5~ __ +-__ +-__ ~ __ -r __ ~ 
~--+ 83.5 
r 85 I:::::: 
I- -:::::j: 
I""'-- ___ _ 

_ -I-:-:-: 
_ _ _ _ C8 95 95 

-:-:-:+ 

- 90 -I-:-:-: 
-.----
I-- :-:-:-1-' 

1-~~-::~ __ +-__ ~~93~.~5~ __ +-__ +-__ ~ __ -r __ -4 
- 93.'i 
- 95 -:-:+ 
--1-:-:-: 
--:::::j: 
-
_ E-:-: C9 100 100 

- 100 ::::::j: 
-_:r-:-:-:. 

- -:-:-1-' 103. c; 
~~--~~~~~--~~--r---+---4---~ 

--i=-:-:- . 103.5 
I- 105 ---
1---:-:+ 
- I:::::: 
1---1-:---

f--I=--:-:-~ 
CI0 99 99 

- I 10 I:::::: 
--:::::j: 

Stop iedDr 'llin 
2 12/90 113.5 

113. Star .edDr '11in 

I- i=::::: 
~~r-~~~~~-~-~~4-~~~ 

I- :::_-:1-' 
I- II 5 i=-:-:­
I-- ---

I-- -:-:-:1-' 
I-- i=::::: 
l-
I- 120 -:-:-:1-' 
- i=::::: 

- -:-:-:1-' -

Cll 

2, 13/90 

98 98 

BORING NO: SF 7 PO 3 OF 9 

LOCATION: ..... N 213.426 feet 
-E 2,241,756 feet 

GROUND EL : .... 483.3 feet 

4.0' CONTRACTOR: IDA 

SAMPLE LEGEND WATER INFORMATION 

Seep. 1 of9 
S- SPL IT SPOON 
Ta 2N THIN WALL 

TUBE 
U= 3" THIN WALL 

TUBE 
e= NX ROCK CORE 

DESCRIPTION OF STRATUM 
SHALE (~or Marl), fresh, soft to mad.hard very 
thinly eel, very fine graineel, dark gray, slighUy 
fossiliferous, calcareous, very harogeneous 

103.7 - 104.1 very thin (1/32" - 1/16") irregular 
pyrite laminations (5) 

116.95s-117.4s abundant, moderately hard, It. gray 
limestone inclusions 

DRILLING GEOLOGIST __ ~~~t~t~Le~S~~'~ __ __ ASS ISTANT Mark G. Th::mas CHECKED BY W.D. Flanigan 



LOG OF BORING BORING NO: PG SF 7 4 ,..-
9 ur 

PROJECT: sse - Texas Site 
LOCATION: "'N 213.426 feet 

CLIENT: -vE 2,241,756feet I 

The Earth Techrology ())rporation i 

TASK NO. : 17 
GROUND EL: ...... 483.3 feet 

DATE: 2/13/90 TYPE: Nx Core CASED TO: 4.0' CONTRACTOR: MIA 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ <.:I 

c 6
ffilll a.e: % , S- SPLIT SPOON % < l- I- ffi .... ...) ~UJ e: % % a:'" UJ T ... 2" THIN WALL Seep. 10f9 

I- 0 UJ~ UJ' UJ' <~a..:l: a.. , TUBE ~t!1 ~ ~ 
(,J(,J (,Jc c (,J LL. 

...):::J e: UJ a: c %/:1-% c~ U= 3" THIN WALL a.u. >- ~% a.. UJe: UJe: <UJIII'" UJ III UJ a.. a. t:;ffi~1.Il ~ TUBE 
0 <-' 0 :l: C= NX ROCK CORE III a.. 

TOP BOT. DESCRIPTION OF STRATUM 
;.I:-:-: SHALE (Taylor Marl), fresh, soft to me:i. hard -
-::::=t Cll very thiilly bedded, very fine grained, dark gray, 

123.~ 
slightly fossiliferous, calcareous v.homogeneous 

~ +:-:-
~ :::::::c 123. 
I- 125 

f-- +:-:-
:::::::c 
---

f--- +:-:- C12 90 90 

f- 130 :-:-:-c 
f--- ----
f--

-:-r-:-:-

- ..::::::::c 133. ' 

- -:=r::::: 133. 

- 135 ---:-:-:-c 
f--- -1-:-:-
f-- :::::=t C13 - 95 95 

-140 -1-:-:-
-_-:...-_'-r - -1-:-:- 143.~ -------

:::::=t 143. 

-145 -1-:-:-

:::::=t 
-----1-:-:-

C14 ---- 100 100 
- 150 

:::::=t 

f-- -1-:-:-

:::::=t 
'153.' ---

-1-::- 153.~ 

-ISS ::::::r 
---

-1-:-:-- ----- j::::=t 
- -1-:-:- C15 100 100 
-160 
i-- :-:-:-r 

- -J-:-:-- :-:-: r 

DR ILL INO GEOLOa I ST Scott Lesi.kar ASS ISTANT Mark G. Th::rnas CHECKED 8'1' W.D. Flanigan 



LOG OF BORING 
PROJECT: SSC - Texas Site 

CLIENT: The Earth Technology CorpJration 

TASK NO,: 17 

DATE: 2/13/90 TYPE: Nx Core CASED TO: 

W 
I.J.J 

t!) 

a.c:: :z: 
:z: < - ...J i: w a: 

l- e w§l -I.J.J ~ ~ ~I.J.J ...J::J a.u. >- ~:z: a. 
w I/) w 
0 <-' Q 

I/) 

:z: 
0° a: I/) • 

I- r- a:~ww :z: 
:z:, :z:, <r-a.::c w. 
Wu Wo 0< u a.u. u w u c :Z:~I-:Z: 
ffia: ffia: ;:wtJ- o~ :z: 
a. a. IIlffir-1D -< ::c a. 

TOP BOT. 

~===~~::-::~:~:~ C15 

o...---r-:-:+ 163.5 
L . __ r.~~~-.f---4---~~~~---+---~----~--+-~ 
~ E-:-: 163.5 
I- 165 -----1-
I--- --
i--- E-:-: 

I--- -:-:-1- C16 

~ 170 1=::::: 
I--- -:-:-1-
i--- -1=:::::: 

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

'- 175-1-:-:-:: 
!'-­

i---1-:::::1i 

1----1-:-:-: 
----

II ,...:_:_:~ 

~ 180 -- . 
- 1=:::::-

'- -:-:-1-'. 

C17 

98 98 

173. c 

173.' 

99 99 

- ~~~r--__ ~~~1_8_3_.~~ __ +-__ +-__ +-__ 4-__ ~ 
____ r::~ 183~ 

~ 185 :::::j:: 
I--- j:-:-:-: 
I--- ---
i--- -:-:+ 
i--- i=::::: 
'"" 190 __ 
i--- ----+ 

I--- i=j:::: 

Cl8 100 100 

~ ~~_~~+-__ -h~~~19~3~.~' __ ~ __ ~ __ -+ __ ~ __ ~ 
i--- ___ 193. 
I- 195 J-:-:-: 

i--- -:-:+ 
i--- ::1-:------ ---
_-4---::::j: C19 100 100 

~200 i=j::=: 
1----
i--- _-:-:-:r, 
i--- i=::::: 

SORING NO: SF7 PG 5 OF 9 1 
LOCATION: oyN 213.426 feet 

...... E 2,241,756 feet 
GROUND EU-.'483.3feet 

4.0' CONTRACTOR: MJA 

SAMPLE LEGEND WATER INFORMATION 

See p. 1 of9 
S- SPL IT SPOON 
T= 2* THIN WALL 

TUBE 
U= 3/1 THIN WALL 

TUBE 
C= NX ROCK CORE 

DESCRIPTION OF STRATUM 

SHALE (Taylor Marl), fresh, soft to mel. hard, very 
thi.n+Y,bedded, ver;y fine grained, dark gra:z; slightly 
fossil~ferous, calcareous, very harogeneous 

DR ILLlNG GEOLOG IST Scott Lesikar ASSISTANT Mark G. Thanas CHECKED BY W.D. Flanigan 



LOG OF BORING 
PROJECT: sse - Texas Site 

CL lENT: The Earth Technology Corporation 

TASK NO.: 17 

DATE: 2/13/90 TYPE: Nx Core CASED TO: 

Z .... ...J 
I- 0 

1=ttj ~ 
o..u. >-
UJ I/) 
e 

_ -:-:-:r; 
- 1=::::: 
-_ -:-:-i-

- 205 -1=::::: 

~--=~=~=~ ""- E-_-_ 

---:-:-I­
.... 210----
- +:-:-: 
-_-:-:-I-

UJ 
c..o:: 
i=UJ 
UJ~ 
...J:::l 
~z 
<"'" I/) 

Cl9 

UJ 
t!) 

Z 
< a: 
1= 
a.. 
UJ 
c 

TOP BOT. 

203.~ 

203. 

l-
z, 
LlJ u ULIJ 
ffia: 
a.. 

e20 98 

z 
0°0::1/) . 

I- a: .... UJLIJ z 
Z, <I-o..::t: LIJ, 
LlJ e c< U o..u. 
U c Z~I-Z 01/) ffia: <LlJI/) .... zl-
c.. t;Z~1D < 

UJ ::t: 
a.. 

98 

-::r;~~-~-~~ __ -4,~~~21=3~'~~ __ -+ __ -+ __ ~ ____ ~--4 
_ 213.'; 

- 215--:-:+ 

f-- 1=::::: 
""- --f-- ----+ 
i-- F-- C21 99 99 

-220 _:_:+ 
-- j:::::: 
--:-:-r+-__ ~~~2_2_3_'+-~ __ 4-__ 4-__ ~ __ -r __ ~ 
f-- 223. 
~225 J-:-:-: 
f-- -:-:-r 
f-- j:-:-:-
""- ---
i-- -:-:+ 
f- 230 j:::::: 
- -----]-' ---

e22 95 95 

stop~ edDr 'l1in 

-j::~:-~~--~~~~~---+--~~.~~--~~ 233. 
2/ 13/90 

233.5 star e::1Dl: 'l1in ""- -:-:-]-' 
~ 235 __ -_-
""- :l' __ _ 

f-- -:-:-::r. 
f--j:_:-:_ 
f-- ---

f- 240 -:-:-::r. 
-5::::: -"-- -:-:-::r. 

C23 

2/ 14/90 

100 100 

I 
BORING NO: BF 7 PG 6 OF 9 I 

-N 213,426 feet 
LOCATION: -E 2,241,756 feet 

GROUND EL: --483.3 feet 

4.0 ' CONTRACTOR: MJA 

SAMPLE LEGEND WATER INFORMATION 

Sa SPL IT SPOON 
Ta 2* THIN WALL See p. 10f9 

TUBE 
U= 3/1 THIN WALL 

TUBE 
c= NX ROCK CORE 

DESCRIPTION OF STRATUM 

SHALE (Taylor Marl), fresh, soft to Ired. hard, very 
thinly bedded, very fine graine::1, dark gray, slighU~ 
fossiliferous, calcareous, w/very thin (1/32"-1/16") 
caOO3 laminations, very harogeneous 

DR ILLING GEOLOG I ST _~sco=t~t-=Le=sikar~' ~ __ ASS ISTANT Mark G. Thanas CHECKED BY ~v.D. Flanigan 



LOG OF BORING 
PROJECT:ssc_ Texas Site 

CL I ENT: TI1e Earth Technology COrpJration 

TASK NO.: 17 

BORING NO: SF 7 PG 7 OF 9 

LOCATION: ~N213.426 feet 
~ E2, 241,756 feet 

GROUND EL :~483. 3 feet 

DATE: 2-14-90 TYPE: NX Core CASED TO: 4.0' CONTRACTOR:MJA 

UJ 
UJ t:I 

a.. a: Z 
Z 

~UJ < .... c5 a: 
I- UJ~ i=t±l ~ i= ...J::l a..u. >- s:Z a.. UJ VI UJ 

0 <-' 0 
VI 

TOP SOT. 

- ::::::1 
I- -F--- C23 
I- -- "41 " 
f-- ::::::r 243. ' 

f- 245 -I-:-:-
f-- __ _ 
t-- :-:-:-r 

l- I-
Z, Z, UJ u UJ e u'UJ u c 
ffia: ffia: 
a.. a.. 

t-- -I-:-:- C24 100 100 
t-- ---
I- 250 :-:-:-r 
t-- _-1-:-:-
f-- j:::::r 
I--­
f-- _-1-:-: 

f- 255 ":-:-:-1 
t-- --_-_-
t-- -E-_-

t-- ::::::1 
t-- -:i=:::: 
f- 260 ::::::~ C25 
f- -----:-<.: 
I--- -J-:-:-
f--
i--

I- 265 -J-:-:-

~-----:~ 
f-- -J-:-:-

I-- __ :~ C26 

f- 270 =;.:=:= 
~-:-:-E~ 

253.5 
253.' 

100 100 

263.5 
263.' 

100 100 

e 8 ffiVl 
, 

a:'" UJ ffi, <~Q.:t: Q.I.I.. e u 
Z 1-% e~ <UJVI'" 
t:;ffi~U) ~ 

:t: 
a.. 

SAMPLE LEGEND WATER INFORMATION 

S- SPl.IT SPOON 
T- 2· TH IN WALl. See p. 1 of9 

TUBE 
Ua 3 N THIN WALL 

TUBE 
Ca NX ROCK CORE 

DESCRIPTION OF STRATUM 

SHALE(Taylor Marl), fresh,soft to med.hard,very thinly 
bedded,very fine grained,dark gray,slightly 
fossiliferous,calcareous,w/very thin(1/32"-1/16") 
cacollaminations increasing in frequency, 
very narogeneous 

I-- :j:---- 271 _" 
-----~-~-~-~--~2~7~3~.~~~~--+---;---~---r--~ 

- 275 ::::::::t 
t-- -J-:-:­
t--

t-- ---=~ 
f-- -:l-:-:-

f- 280 ::::::~ C27 r-- ___ _ 
i-- -J-:-:-

-::::::~ 

100 100 

DRILLING GEOLOGIST Scott I.esikar ASS ISTANTMark G. 'Ib::rnas CHECKED BY W.D. Flanigan 



LOG OF BORING BORING NO: BF7 P08 OF9 
PROJECT: sse - Texas Site 

CL lENT: The Earth Technology CorpJration 
LOCATION:~N213,426 feet 

~E2, 241,756feet 
GROUND EL :-483.3 feet 

TASK NO.: 17 

DATE: 2-14-90 

w 
a.. 0:: z - ..J ~UJ f- ° UJ~ i=t±l ~ ..J::J c..lL. >- ~z UJ II) 

Q <od 
II) 

_ -1-::-:­
-:::::~ C27 

TYPE: NX Core 

w 
Co.:) 

z 
< 
0:: 

i= 
a.. UJ 
Q 

f- f-
z. ffi· wu u Q u'w ffig ffie:: 
a.. a. 

TOP SOT. 

CASED TO: 4.01 CONTRACTOR: MIA 

SAMPLE LEGEND WATER INFORMATION 
Z 

C°O::IIl • Sa SPL IT SPOON 
~"'UJw Z Ta 2" THIN WALL Secp.lof9 

f-a.:t: w. 
c< u a.LI., TUSE 
zj:f-Z c~ U= 3 N THIN WALL. <will'" 
Ii;ffi~U) 

Z TUBE < 
:t: C= NX ROCK CORE a. 

DESCRIPTION OF STRATUM 

r-- __ ~83.5 
r--~~~-:+---~2-8~3.~c~--+---4---~---+---4--~ 

SHALE(Taylor Marl) ,fresh, soft to med. hard, very thinly 
beddOO, very fine grainOO, dark gray, slightly 
fossiliferous, calcareous w/very thin (1/32"-1/16") 

Caco3 laminations, increasing in frequency, very 
harogeneous 

f- 285 :::::~ 

r--- -F---
r-- --
r--- :::::~ 

- -I-:-:- C28 100 100 

-290 _-_-_-__ -_-_1: 

- -1-:-:-
r---:~~~~~ __ ~2~!'9~3.5~~r-~ __ -+ __ ~~ 
r--- 293.' 
I- 295 +:::: 
~::::::I 
r--- __ 
"--- -1-'_-_-

-:::::~ 

-30010); C29 99 

~ 

1103 5 
. 3003. 

99 

99.9s-300.25s Thin,med. to nod.hard,dark gray bed wi 

300.255 
abundant fossil fragments 

.. lMES'IONE(Austin Chalk) ,fresh,med.to nod.hard,light gray, 
slightly fossiliferous w/0.6 to 6.6ft. thick slightly 
to very argillaceous and shaly interbeds spacoo 0.3 
to 2.2 ft. apart 

~04.7g-305.3g Thin,sli.argill.,med.gray bed 
~05.9g-306.8g Thin,sli.argill.,med.gray bed 

~ 309.0g-3l0.8g Med.thick,nod.argill.,med.gray bed w/ 
c::r:::r:::r: numerous Inoceramus prisms 

I- 310~ C30 100 100 311.3g-311.9g Thin,slLto nod.argill.,med.gray bed 
~ 3l1.9g-313.5g-Med.thick,slLargill.,med gray bed 
~ 3l3.8g-314.8g Med.thick,v.argill./shaly,soft,dk.to moo. 
~ gr~bed 

~=g~}----hIT.f3b13~·t :---t---t---l~--t---f14. 8g-3l9. 6g Thick, slL argill. ,med. gray bed 
~ 313. 

1- 31Sm 
~ 

319.6g-320.4g Thin,nod. to v.argill.,med.gray bed 
100 100 

DR ILLING GEOLOG I ST scott Lesikar ASSISTANT Mark G Thgoos CHECKED BY W.D. F1anjQ'an 



LOG OF BORING 
PROJECT: sse - Texas Site 

CL lENT: The Earth Technology Corporation 

TASK NO.: 17 

SORING NO: SF 7 PG 9 OF 9 

LOCA TI ON :-N 213,426 feet 
-E2,24l, 756 feet 

GROUND EL:-483.3 feet 

TYPE: NX C lre CASED TO: 4.0' CONTRACTOR :MJA 
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Q.c:: Z ... ....J ~LIJ 

I- ° CD 
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....J:::) 

Q.LL, >- ~z UJ III 
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III 

f-325~ 
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1-330§ 
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I2::2:2:i C33 
f-340~ 

IQti 

f­

-345 
f­

'--

-
-
-350 
-
f-

f--­

f---

1-355 
I-­
I-­
f­

I-­
f-360 
f--­

f­

f-

LIJ 
t:I 
Z 
< l- t-c:: z, Z. LlJ u UJ o 1= ULIJ U o 

ffic:: ffic:: Q. 
LIJ Q. Q. 0 

TOP SOT. 

1321· 

323.5 

100 97 

333. ' 
~33.5 

100 10.0 

DRILLING GEOLOGIST Soott Lesikar 

Z 
o°C::1Il . 

Z c:: .... LlJUJ 
<I-Q.:I: LIJ. 
0< U Q.LL, 
ZC::I-Z 0 111 
<1- 111 -I-UJUJ zl-
1Ili:51-\D < 

:I: 
Q. 

SAMPLE LEGEND WATER INFORMATION 

Sa SPL IT SPOON 
Ta 2" THIN WALL See p. 1 oCq 

TUSE 
U= 3" THIN WALL 

TUSE 
c= NX ROCK CORE 

DESCRIPTION OF STRATUM 

",lMES'ItNE (Austin Cham fresh,med. to rcod. hard, slightly 
fossiliferous, light gray w/0.2 to 1.5 ft. thick 
slightly to rcoderately argillaceous interbeds spaced 
0.9 to 7.3 ft. apart 

~24.0g~32S.Sg Med.thick,sli~rcod.argill.,med.gray bed 

~27.lg-328.4g Med.thick,sli.argill.,med.gray bed 

p29.3g~330.4g Med.thick,sli.argill.,med.gray bed 

332.0g~333.lg Med.thick,sli.argill.,med.gray bed 
333.1 ~333.4 70° fracture,slks.,rough to v. rough, 

clean,closed,fresh surface 

~40 •. 49' ... 340.6g Thin,slLargill. ,med. gray bed 

Total Depth 343. S' 2-14-90 
(1) wash bored fran 0.0-11.0' w/o sampling and, 

fran 22.0 '-41.0' due to caving 
(2} Wireline logged 2-1S-90 
(3'- Hydrotested 2-16-90 
(4) Borehole reamed to 7" down to 319.0' 

2-16-90 to 2-20-90 
(5) Nell oonstruction canpleted 2-27-90 

ASSISTANT Mark G. Thcrras CHECKED BY W.D. Flanigan 



APPENDIX B 

WIRE';UNE LOGS 



Hole No. BF 7 

Drilling Parameters 

Depth 343.5 feet 

WIRE-LINE LOGGING PARAMETERS 

Log Measured From: Ground Level 

Bit Diameter 3.125 inches 

Logging Parameters Electrical Log 

Date February 15, 1990 

Bottom Log Interval 331.0 feet 

Top Log Interval surface 

Type of Fluid in Hole drilling fluid 

Time Since Circulation Stop 1.5 hours 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

wp.V96LJBF·7 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

Gamma Log 

February 15, 1990 

334.0 feet 

surface 

drilling fluid 

1.5 hours 

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sonic Log 

February 15, 1990 

330.8 feet 

surface 

drilling fluid 

1.5 hours 

CLP-4877A 

CLM-4877A 

20 feet/min. 

0.5 foot 



SF 7 Wire-line logs run February 15. 1990. Surface elevation 483.3 feet. 
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BF 7 Wire-line logs run February 15.1990 (Continued). Surface elevation 483.3 feet. 
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BF 7 Wire-line logs run February 15,1990 (Continued). Surface elevation 483.3 feet. 
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APPENDIXC 

HYDROLOGIC TEST RESULTS 
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APPENDIXC 

The objectives of the hydrologic (packer) tests were to provide estimates of the hydraulic conductivity within 
the Taylor Mart, Austin Chalk, and Eagle Ford Shale formations in unfractured zones, fractured or other 
suspected water-bearing zones, at the formation contacts, and at the tunnel elevation. Intervals within 
boreholes were selected for packer testing based on visual inspections of rock cores and the results of 
borehde geophysical testing. Sections cj a borehole that exhibited increased frequency of fractures or 
bedding plane parting were commonly packer tested. 

Standard procedures used to conduct these tests included lowering a pair of pneumatically operated rubber 
packers (in straddle-packer configuration) separated by a known length of perforated pipe into the drill hole 
to a predetermined 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 imprCNe the 
accuracy of measurements at low flow rates, water was pumped from a large container (e.g., a drum or 
section of casing) and the volume remCNed was recorded. In addition to monitoring the water pressure and 
flow rate at appropriate intervals, the height of the water pressure gauge above ground surface, as well as 
the diameter and length of water pipe used, were recorded. The tests were continued until five consecutive 
readings indicated a stabilization of the 1ION rate but for a minimum cj at least 10 minutes. Standard forms 
were used for data records and the hydraulic conductivity was calculated using standard Bureau of 
Reclamation procedures. 

Test Depth 
(feet) 

241.8-262.9 

296.3-317.4 

STRADDLE PACKER TEST RESULTS 

Packer 
Pressure 

(psi) 

200 

225 

Gauge 
Pressure 

(psi) 

40 

25 

Formation/ 
Lithology 

Taylor Mart 

Taylor Mart/ 
Austin Chalk 

Hydraulic 
Conductivity 

(cm/sec) 

4.8 X 10-6 

6.5 X 10-6 

Estimated 
Depth to 

Static Water 
Level * 
(feet) 

5.3 

5.3 

At boring BF 7 two test intervals were selected based on a review of the lithologic and wire-line logs. The 
upper test interval was selected to provide hydrologic data for unfractured Taylor Mart, above the base of 
the unit. The lower test interval straddled the Taylor Marl/Austin Chalk contact. Hydrdogic (packer) testing 
fdlONed the general procedures outlined above. Packer and gauge pressures used during the testing 
along with the calculated hydraulic conductivities are listed in the table above. FION vdumes were 
measured using a flow meter; no calibrated container was used for the tests. 

*The hydraulic conductivity values presented are based on an estimated static water level 5.3 feet below 
the ground surface. When last measured, the water level was 191.0 feet below ground surface. Hydraulic 
conductivity values calculated from the test data would be lower for a static water level below the estimated 
value. 



"",. V96lJBF-7 

APPENDIXD 

LABORATORY RESULTS 
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BORING NO.: BF7 
DEPTH (FT): 337.2 
AUSTIN CHALK LIMESTONE 

INCLINATION (DEG): VERTICAL 
MOISTURE CONTENT (lI); 9.3 

4000 --r---------------------,DRy UNIT WEIGHT (pet): 134.3 
DEG. OF SATURATION (lI): 98.0 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BF7 DEPTH: 337.2 ft 
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BORING NO.: BF7 
DEPTH (FT): 50.9 
TAYLOR MARL 
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MOISTURE CONTENT (~): 18.9 
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TANGENT MODULUS AT 50s6 
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DEPTH (FT): 110.5 
TAYLOR MARL 
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MOISTURE CONTENT (lI): 16.3 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

0.789 x10E5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 
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TANGENT MODULUS AT 5056 
ULTIMATE STRESS: 

0.896 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANES AT 
15 AND 30 DEG. 
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SEE STRESS-STRAIN PLOTS 
fOR INDIVIDUAL SAMPLE DATA 

~ 'l DEPTH ~ITl: 166.7 2 DEPTH IT: 167.1 

INCUNATION (DEG): VERTICAL 
TEST TYPE: UNCONFINED COMPRESSION (ASTM D2938) 

TRIAXIAL COMPRESSION (ASiM D2664) 

3 DEPTH IT: 167.8 
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BORING NO.: BF7 
DEPTH (FT): 166.7 
TAYLOR MARL 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (SI): 15.5 
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TANGENT MODULUS AT 50xs 
ULTIMATE STRESS: 

1.200 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 35 DEG. 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BF? DEPTH: 167.1 ft 
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TEST TYPE: TRIAXW- COMPRESSION TEST 
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BORING: BF7 
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DEG. or SATURATION (I): 97.2 
ASSUMED SPECIFIC GRAVfT'f: 2.7 
CONFINING PRESSURE (PSI): 100 
TEST TYPE: TRIAXIAL COMPRESSION TEST 
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BORING NO.: BF7 
DEPTH (FT): 167.8 
TAYLOR MARL 

INCUNATION (DEG): VERnCAL 
MOISTURE CONTENT (SI): 15.8 

800---r----------------------,ORY UNIT WEIGHT (pet): 118.3 
DEG. OF SATURATION (~): 100.5 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (psI): 300 
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TANGENT MODULUS AT 5056 
ULTIMATE STRESS: 

1 .548 x 1 oE5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 30 DEG. 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BF7 DEPTH: 167.8 ft 
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ROCK TYPE: TAYLOR t.lARL 
INCUNATION (DEC): VERTICAl.. 
.. OlsnJRE CONTENT (I): 15.8 
DRY UNIT WEIGHT (PC~): 118.3 
OEG. OF SATURATION (I): 100.0 
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CONANING PRESSURE (PSI): JOO 
TEST TYPE: TRIAXIAl CO .. PRESSION TEST 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BF7 
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TEST TYPE: TRIAXIAL COMPRESSION TEST 
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BORING NO.: BF7 
DEPTH eFT): 209.8 
TAYLOR MARL 

INCLINATION (DEG): VERnCAL 
MOISTURE CONTENT (ll): 15.5 

800--.----------------------,DRY UNIT WEIGHT (PCt): 118.1 
DEG. OF SATURAnON (_): 98.2 
ASSUMED SPECIFIC GRAVITY: 2.7 
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(ASTM D 2938) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

0.970 x 1 OE5 PSI 

FAILURE MODE: 
AXIAL SPUTIING 
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BORING NO.: BF7 
DEPTH (FT): 234.7 
TAYLOR MARL 

INCUNATlON (DEG): VERTICAL 
MOISTURE CONTENT (lI): 15.8 
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ULTIMATE STRESS: 

0.889 x10E5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

~ 1l DEPTH ~ITl: 293.8 2 DEPTH IT: 294.2 

INCUNATlON (OEG): VERTICAL 
TEST lYPE: UNCONFINED COMPRESSION (ASTM 029.38) 

TRIAXIAL COMPRESSION (ASiM 02664) 

3 DEPTH IT: 294.8 
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BORING NO.: BF7 
DEPTH eFT): 293.8 
TAYLOR MARL 

INCUNATION (DEG): VERnCAL 
MOISTURE CONTENT (Wi): 15.8 

300-r---------------------,DRY UNIT WEIGHT (PCt): 115.6 
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BORING NO.: BF7 
DEPTH (FT): 294.2 
TAYLOR MARL 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (lI): 15.8 

600-,----------------------,DRY UNIT WEIGHT (pet): 107.7 
DEG. Of SATURATION (_): 75.4 
ASSUMED SPECIFIC GRAVITY: 2.7 
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TEST TYPE: TRIAXIAL COMP~ESSION 
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TANGENT MODULUS AT 5058 
ULTIMATE STRESS: 

0.889 x 1 OE5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 35 DEG. 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BF7 DEPTH: 294.2 ft 
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ROCK TYPE: TAYLOR MARL 
INCUNATION (DEC): VERTICAl 
MOlsnJRE CONTENT (s): 15.8 
DRY UNIT WElGtfT (Pet): 107.7 
DEG. Of SATURATION (I): 76.0 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 200 
TEST lYPE: TRIAXw.. COMPRESSION lEST 

(ASnI 0 2664) 

.. 
'. 

.. 
on 
I 

f) 
o 

.. ~ 

:. . a 

'0 
.' '. g . . .... . . . . :s 
.: ': ~ 
. . I: 
': .. ' '0 . . ... 

O+-~I~-~I~--~I---'-I-'I--'I'--r-I~--~ 

-0.10 -0.08 -0.06 -0.04 -0.02 -0.00 
LATERAL STRAIN (%) 

••••• JACKET-LVDT (3) 

DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BF? 

0.0 

••..• JACKET-LVDT (3) 

DEPTH: 294.2 ft 

ROCK TYPE: TAYlOR t.tARL 
INCUNATION (DEG): VERTICAl 
MOISTURE CONTENT (s): 15.8 
DRY UNIT WEIGHT (Ptt): 107.7 
DEG. Of SATURATION (.): 76.0 
ASSUMED SPECIfiC GRAVIT'f: 2.7 
CONfiNING PRESSURE (psI): 200 
TEST TYPE: TRIAXIAl. CCt,lPRESSION TEST 
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INCUNATION (DEG): VERTICAl 
MOISTURE CONTENT (1I): 16.3 
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DEG. OF SATURATION (lI): 96.0 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 300 
TEST TYPE: TRIAXiAl COMP~ESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT 5056 
ULTIMATE STRESS: 

0.455 x10E5 PSI 

FAILURE MODE: 
SHEAR PLANE 
AT 50 DEG. 
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DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BF7 DEPTH: 294.8 ft 
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MOISTURE CONTENT (.): 16.3 
DRY UNIT WEIGHT (PCf): 115.6 
DEG. OF SATURATION (.): 96.2 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 300 
TEST TYPE: TRIAXIAl.. COMPRESSION TEST 
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ROCK TYPE: TAYLOR MARL 
INCUNATION (DEG): VERTICAl 
MOISTURE CONTENT (.): 16.3 
DRY UNIT WEIGHT (PCt): 115.6 
DEG. Of SATURATION (.): 96.2 
ASSUMED SPECIfiC GRAVITY: 2.7 
CONFINING PRESSURE (PSI): 300 
TEST TYPE: TRIAXIAL COMPRESSION TEST 
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BORING NO.: BF7 
DEPTH RANGE eFT): 304.1-306.0 
AUSTIN CHALK LIMESTONE 
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SEE STRESS-STRAIN PLOTS 
FOR INDIVIDUAL SAMPLE DATA 

I
'l DEPTH IFTj: 304.1 2 DEPTH FT: 305.2 

TEST lYPE: UNCONFINED COMPRESSION (ASTM D2938) 
TRIAXIAL COMPRESSION (ASiM 02664) 

.3 DEPTH FT: 305.6 
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BORING NO.: BF7 
DEPTH (FT): 305.2 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (lI): 9.6 

4000~--------------------,DRY UNIT WEIGHT (PCt): 131.6 
DEG. OF SATURATION (_): 92.B 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFlNING PRESSURE (PSI): 200 
TEST TYPE: TRIAXIAL. COMP~ESSION 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

4.839 x 1 OE5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 
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BORING NO.: BF7 
DEPTH (FT): 305.6 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (ss): 9.7 

3200---.--------------------.DRY UNIT WEIGHT (pen: 131.0 
DEG. OF SATURATION (1I): 91.2 
ASSUMED SPECIFIC GRAVIlY: 2.7 
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TEST TYPE: TRIAXIAL COMP~ESSION 
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(ASTM D 2664) 

TANGENT MODULUS AT 50% 
ULTIMATE STRESS: 

4.054 x10E5 PSI 

FAILURE MODE: 
AXIAL SPUrriNG 



BORING NO.: BF7 
DEPTH (FT): 313.5 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (lI): 9.8 

1500-r---------------------,DRY UNIT WEIGHT (Ptt): 132.1 
DEG. OF SATURATION {_l: 95.9 
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TEST TYPE: UNCONFINED COMPRESSION 
{ASTM D 2938} 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

1 .852 x 1 OE5 PSI 

FAILURE MODE: 
AXIAL SPLITTING 
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BORING NO.: BF7 
DEPTH (FT): 337.2 
AUSTIN CHALK LIMESTONE 

INCUNATION (OEG): VERTICAL 
MOISTURE CONTENT (lI): 9.3 

4000 -r---------------------. DRY UNIT WEIGHT (Pcn: 134.3 
OEG. OF SATURATION (lI): 98.0 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONFlNING PRESSURE (PSI): 200 
TEST TYPE: TRIAXIAL COMP~ESSION 
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(ASn.4 D 2664) 

TANGENT MODULUS AT 5056 
MAXIMUM STRESS: 

4.211 x1 DES PSI 

FAILURE MODE: 
LOADED TO 3657 PSI 
WIO FAILURE 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BF7 DEPTH: 337.2 ft 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BF7 DEPTH: 337.2 ft 
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NOTE: LOAD FRAME CAPACITY EXCEEDED. 
SAMPLE NOT TAKEN TO FAILURE. 
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MOISTURE CONTENT (I): 9.3 
DRY UNIT WEIGHT (PCt): 134.3 
DEG. or SATURATION (_): 98.7 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONflNING PRESSURE (PSI): 200 
TEST lYPE: TRIAXIAl.. COMPRESSION TEST 

(ASTM D 2664) 
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BORING NO.: BF7 
DEPTH (FT): 337.6 
AUSTIN CHALK LIMESTONE 

INCUNATION (DEG): VERTICAL 
MOISTURE CONTENT (II): 10.0 

4000.,----------------------, DRY UNIT WEIGHT (PCf"): 131.4 
DEG. OF SATURATION (II): 95.8 
ASSUMED SPECIFIC GRAVITY: 2.7 
CONfiNING PRESSURE (PSI); 300 
TEST lYPE: TRIAXIAL COMP~ESSION 
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(ASTM 0 2664) 

TANGENT MODULUS AT 5056 
MAXIMUM STRESS: 

4.746 x1 DES PSI 

FAILURE MODE: 
LOADED TO 3673 PSI 
W/O FAILURE 



DEVIATOR STRESS vs LATERAL STRAIN 
BORING: BF7 DEPTH: 337.6 ft 
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DEG. OF SATURATION (.): 95.7 
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lEST lYPE: TRIAXIAl.. CONP~ESSION TEST 
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DEVIATOR STRESS vs AXIAL STRAIN 
BORING: BF7 DEPTH: 337.6 ft 
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NOlE: LOAD FRAME CAPACITY EXCEEDED. 
SAMPLE NOT TAKEN TO FAILURE. 
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TEST lYPE: lRlAXlAl COMPRESSION TEST 
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BORING NO.: BF7 
DEPTH eFT): 338.0 
AUSTIN CHALK LIMESTONE 

INCUNATJON (DEG): VERTICAL 
MOISTURE CONTENT (lI): 9.7 

3500 -y---------------------, DRY UNIT WEIGHT (Ptt): 133.0 
DEG. OF SATURATION (Ii): 97.6 
ASSUMED SPEClflC GRAVITY: 2.7 
CONFlNING PRESSURE (PSI): 0 
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TANGENT MODULUS AT 5~ 
ULTIMATE STRESS: 

4.762 x10E5 PSI 

FAILURE MODE: 
CONICAL FAILURE 
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BORING NO.: BF7 
DEPTH (Fr): 81.7 
TAYLOR MARL 

INCLINATION (DEG): VERTICAL 
1 0 -r---------------------, DRY UNIT WE)GHI (PCf): 123.0 
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BORING NO.: BF7 
DEPTH (FT): 109.5 
TAYLOR MARL 

INCLINAnON (OEG): VERllCAL 
40 -r----------------------, DRY UNIT WE1GHI (pen: 110.4 
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APPENDIX E 

WELL AS-BUILT DIAGRAM 
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GENElW.. 
UTHOlOGV 

9ORONG 

DEPTH 

lee, 

TAYLOR MARL SO.5 

TAYLOR MARL SO.9 

TAYLOR MARL 80,9 

TAYLOR MARL 81.1 
TAYLOR MARL 81,5 

TAYLOR MARL 81.7 

TAYLOR MARL 109.5 
TAYLOR·MARL .109.8 

TAYLOR MARL 110.0 

TAYLORMAAL 110.1 
TAYLOR MARL 110.5 

TAYLOAMARL 110.9 
TAYLOR MARL 166.5 

TAYLOR MARL 166.7 

TAYLORMAAL 167.1 
TAYLOR MARL 167.1 

TAYLOR MARL 167,8 
TAYLOR MARL 167.8 

TAYLOR MARL 178.8 

T AYLOR MARL 179.4 
TAYLOR MARL 179.6 

TAYLOR MARL 179.7 

TAYLOR MARL 179.9 

TAYLOR MARL 209.8 

TAYLOR MARL 210,2 
TAYLOR MARL 234.3 

TAYLOR MARL 234.7 

TAYLOR MARL 293.5 

TAYLOR MARL 293.8 

TAYLOR MARL 294.2 

TAYLOR MARL 294.2 
TAYLOR MARL 294.8 

TAYLOR MARL 294.8 

AUSTIN CHALK 305.1 

AUSTIN CHALK 305.2 

AUSTIN CHALK 305.6 

AUSTIN CHALK 313.5 

AUSTIN CHALK 313.9 

ORV SPEClFfG ATTERBEAG FRACTION CARBONATE SAMPLE SAMI'tE 

FAlLURE DENSITY GAAVfTY f-cLLc-=uTurr~s"Plc-i ~':oA ~= CONTENT DIMENSION 

.""'" uo DEGREES' 

poteenl peW"nl 

19.3 107.0 54 27 ".7 23.4 

18,9 111.4 2.3 o 
16.2 115.9 2.71 55 2. 97.6 25.6 

15.6 116.7 2.3 o 
16.0 116.9 5& 34 99.4 

15.2 123.0 

17,3 l~O.4 66 44 ".4 
17.6 107.5 

17.2 113.5 

16.4 114.1 65 35 98.4 18.8 2.2 0 
16.3 117.5 2.4 0 

16.2 116.5 2.4 8-1115&30 

16,3 116.1 

15.5 118.6 74 43 98.4 22.5 2.3 0 

15.8 117.1 2.69 .5 5& ".1 20.2 2.4 8-1135 

15.8 118.3 72 46 98.5 23.7 2.4 B 1/30 

15.5 118.0 21.7 

16.3 102 65 99 .• 

15.8 117.7 

15.3 100 65 99.7 

15.8 116,2 

15.5 I1B.l 84 52 98.7 19.7 2.4 o 
15.6 118.B 
16.1 117.8 2.71 83 5& 98.2 21.0 

15,8 117_9 2.4 o 
16.3 113.3 2.72 79 52 98.4 16.6 

15.8 115.6 2.3 0 

15.8 107.7 76 50 98.0 18.B 2.5 8 1/35 

16.3 115.6 77 50 97.9 16.2 2.4 8 1/50 

06 

9.6 131.6 2.1 D 
9.7 131.0 2.1 D 
9.8 132.1 2.4 D 

126 122.5 

UNCoNFINED 

239 

453 

622 

746 

450 

257 

1338 

GEOMECHANICAL TEST RESULTS - BORING BF 7 

FAILURE TANGENT VOUNG'S MOOUl.US POISSON'S SAAlIL 2ND CVCl.E. MOOIHED SWELL COtAMerrs 
CoNFINING DEV\A.TOR TENSILE SlAKE TABER PRESSURE 
Pf>EssuflE STRESS sTRENGTH OURA.8lurv A8f\AS!oN 'NDEX 

IT3 o;-Oj 

"" po; 

INDEx INDEX 
p6i j)efoonl 

1.60 0.16 NOTE 1 

1.26 0.44 

19,0 

27.2 
•. 6 
•. 5 

1.17 0.47 

100 659 1.19 0.79 100 

300 658 1.10 0.90 300 

0.87 0.94 

100 .72 0.75 1.20 1.74 100 NOTE2 
1.24 3.20 0.23 NOTE3 

300 747 0.90 1.55 3.72 300 NOTE 2 
1.28 2.10 0.21 NOTE 3 

25.3 

38.' 
2B,9 

0.94 0.97 

0." 0.89 

0.67 0.51 
200 586 0.88 0.89 1.60 200 NOTE 2 

1.05 1.75 0.10 NOTE 3 

300 340 1.25 0.46 1.13 300 NOTE2 

0.34 0.88 0.15 NOTE3 

339 

200 3250 0.65 200 

300 3114 0.86 4.05 300 

1 15 1.85 

AUSTIN CHALK 337.2 2.67 2.4 200 3657 0.96 4.21 200 NOTE 4 93 134.3 

AUSTIN CHALK 337.2 536 0 16 NOTES 3 and 4 

AUSTIN CHALK 337.6 10.0 131.4 2.3 300 3673 0.86 4.75 300 NOTE 4 

AUSTIN CHALK 338.5 10.8 130.8 
PROCEDURE ASTM-02216 SHoe 03 ASTM-[)4318 ASTM-D1140 

* EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. 

Symbol 

A 

(B) 

B-1 

B-2 

B-3 

Failure Type 

No discernible failure plane 

Well defined shear plane @ -X· angle (deg) to 
vertical Of to long axis of core 
Shear plane 

Bedding plane shear 

Shear ptane along pre-existing fracture, 
shear zone, etc. 

Symbol 

8-4 

c 

D 

E 

ASTM_D2tl64 

Failure Type 

Combination 

Barre{ingJBulging 

Longitudinal (axial) splitting 

ConicaJ 

No information 

ASTM-03148 ASTM_0314a ASTM-D3967 ISRM 

NOTES: 1) All moduli calculated from axial strains using 

8. dial micrometer except where noted. Axial gage 

length is tho samplu longth. 

2) Triaxial compression lest is cyclic with 

one unloadff{tload cycle 

3) Modulus and Poisson's ratio calculated from 

aXial and lateral strain6 measured using LVOTs 
Axial gage length is 2.8 inchas. 

4) Load frama capacity excaedod Sample not taken 

to failure. Modulus taken at 50 % of maximum !;tress 

ISRM ISAM 

BF7PRT21.'M<1 

DATE. 06114190 
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NOT TO SCALE 

Boring: SF 7 
Location: N 213,426 

E2,241,756 
Oate(s) Installed: 2/16/90-2/27/90 
Well Construction 
Supervising Geologist: Scott I.esikar 
Approved By: W.D. Flanigan Date: 5/15/90 

194.8 MSL 

189.3 MSL 

186.1 MSL 

166.1 MSL 

164.3 MSL 

160.8 MSL 

151.8 MSL 

148.7 MSL 

139.8MSL 

5190 

Note: Placement depths of 
backfill materials (sand & 
bentonite pellets) were 
confinned by manual mea­
surement. Cementjbentoni te 
slurry was placed by 
tremie. 

Observation Well 
No. SF 7 

Figure 


