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FOREWORD 

The goal of the geotechnical studies at the Texas Superconducting Super Gollider (SSG) 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 SSG site. Data collection for this study phase focused on drUlhoIe-based gedogical, 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 OIer the site footprint, (2) complete 
coverage of all of the strata through which the SSG tunnels and shafts will pass, and (3) consistency of the 
data from sampling site to sampling site throughout the SSG site. In combination with data from the other 
phases, these data will allow conceptual 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: BE 9 

Objective: Drill a corehole at the proposed shaft location and determine geotechnical conditions 
through in-situ hydrological testing and laboratory geomechanical testing. 

Location: North 207,540 feet 

East 2,200,560 feet 

Surface Elevation 512.0 feet 

BE 9 is located on the south-
western end of the ring, about 
2.0 miles east of Highway 77. 

Scope and Schedule: Coring (full depth) 
Wire-line Logging 
Hydrologic Testing 
Laboratory Testing 
Well Construction 

SCALE 1 :24,000 
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CONTOUR INTERVAl 10 FEET 

January 15 to February 14, 1990 
February 14, 1990 
February 15, 1990 
February 17 to April 2, 1990 
February 19 to 20, 1990 

Condltlona Encountered: (see lithologic log, Appendix A) 
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Total Hole Depth: 162.3 feet 
Soil: 0.0 to 37.5 feet 
Weathered Austin Chalk: 37.5 to 41.8 feet 
Fresh Austin Chalk: 41.8 to 162.3 feet (bottom of hole) 
Static Water Lavel: Measured at 380.3 feet abole MSL (131.7 feet belo.v ground 

surface) on Aprl5, 1990,44 days after the wen was balled to 
377.5 feet Water level in the boring has probaljy reached static 
condition. 
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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) 

Hydrologic Test Results Summary: (see also Appendix C) 

Vertical Packer Gauge Formation/ 
Depth Pressure Pressure Lithology 

(tt) (psi) (psi) 

115.0-136.1 200 10.0 Austin Chalk 

Bulk and Clay Mineralogy Test Results: 

Hydraulic 
Conductivity 

(cm/sec) 

4.9 x 10-8 

Formation: Austin Chalk Depth: 153.5 - 153.8 feet 
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Whole Rock Composition: 

Mineral 

quartz 

calcite 

Total 

percent 

2 

98 
100 

Relative Clay Abundance: 

Mineral percent 

Not applicable 
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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 
E50 (psi) 

(psi x 10~ 

67-68 Austin Chalk 9-13 125-133 1401 

92-93 Austin Chalk 8 135-136 1812 1.54 167 

108 Austin Chalk 13-24 100-124 366 0.39 

114-116 Austin Chalk 7-9 135-140 719-3633 (200) 1.13-4.68 (200) 

143 Austin Chalk 10-11 130 2662 7.29 

153 Austin Chalk 10 130-131 1767 1.32 

157 Austin Chalk 10-11 129-132 2193 1.72 

* UU triaxial compression test indicated by confining pressure in parentheses. 

Hole Status: A monitoring well was installed in the boring on February 20,1990 (see Appendix E). 
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APPENDIX A 

LITHOLOGIC LOG 



LOG OF BORING BORING NO:BE9 PG 1 OF 5 
PROJECT: sse - Texas Site 

LOCA Tl ON: N 207,540 feet 
CLIENT: The Earth Technology Cor];X)ration E 2,200,560 feet 

GROUND EL: 512.0 feet 
TASK NO.: 17 
DATE: 1/15/90 TYPE: Nx Core CASED TO: 3.5 CONTRACTOR: MJA 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ ~ % 
a.e:: % cOfEl/) • Sa SPL 1 T SPOON Wet Ibtary Core Cble z < t- t- ffi. .... -l ~UJ a: %. %, e::'" UJ T= 2~ THIN WALL Water level oot detenninable t- O UJ~ <!;(a.:c 

~t!i ~ ~ 
UJ u UJ c c u a.LL. TUBE Observation well installed for UUJ U o %I=t-% -l:::l fEe:: fEe:: c~ U= 3# THIN WALL continued ronitoring of a.LL. >- ~% a. <UJI/)", 

UJ II) UJ Inffi~1.O 
% TUBE a. a. < water level c <od c :c C= NX ROCK CORE II) a. 

TOP BOT, DESCRIPTION OF STRATUM 

I 
U.U ClAY, sti;f, nrn;on;1"' near sur~c~, si~~y, w/occ. r-- Ul 1.5 

i---
fine sand size limestone particles, dk. gray (CI/QI) 

~ 

t- 5 5.0 C; Rrr 
f--- U2 6.5 
r-- ClAY, med.-stiff, sandy, tan to brown (CL) 

r--
Q.On 

- 10 I ClAY, med.-stiff, sandy w/limestone particles 

- U3 
10.0 

111.5 (snall gravel), rottled tan and gray (CL) 

i---
f---
f--- 14.7g 
!- 15 15 .. 0 ClAY, rred-stiff, very sandy, ~ tan, orange 
f--- U4 1 h C; and gray (CL) 
f---

- I - ~O - I U5 lU.U 
21 C; -- 24.0g 

!- !5 

I 
c;u..Y, very stiff, silty, rottled tan, orange and gray 

I--- U6 
25.0 

I?I': c; 
(CL) 

-
f---
r-- 30.0g 
~ ~ ... 
r--~ U7 

30.0 
h, c; il C;/~ ~ ti.ll.! f9 ClAY, stiff sandy, rott.:..ed tanto rPCld .Si n(CL) 

m/~ 5ill.iI19 
32.0g 

UlltflJ 
i:>~ SAND, dense: fine to-mea·~.silty w/clayorange 

~ to tan (51)1) 

~" :l.U 35.4a 
SAIf>~s~ I'n";o nM silty. "'':1.LQ'''''''' ,orange to t:an 

17 C;" 

~ 
T. rll.",,+-;n .CI]alk) , ~+a~'m:x1 '-.Rth~red, 
-~~~~~~~;Q ~ra~~ 'gl,a_v40~ft, 

E55:5 - ' " 
v . . ~ . Ut:S.J. • • 

::t::O::: 40.0 
~ el 80 40 . 41 Ss 

1,1:) .5 .............. (see page 2) :!:I!:O: 

DRILLING GEOLOGIST w.o. Flanigan AS SIS T ANT Jack Cooper CHECKED BY J.D. Murphy 



LOG OF BORING BORING NO: BE 9 PO 2 OF 5 
PROJECT: sse - Texas site 

CLIENT: 
LOCATION: N 207,540 feet 

'lhe Earth Techoo1ogy Cbrporation E 2,200,560 feet 
GROUND EL: 512.0 feet 

TASK NO.: 17 
DATE~ )/11/~ 0 TYPE: Nx COre CASED TO: 40.5' (1) CONTRACTOR: MJA 

w SAMPLE LEGEND WATER INFORMATION 
w t.:) % 
Q.a: % OOa:1fl • S- SPL IT SPOON ~t· lbtary Cbre Hole % 
~UJ 

< l- I- % .... ...J a: a: .... UJUJ T ... 2" TH IN WALL water level rot detenni.nable 
I- ° UJ~ 

Z. %. <I-a..:t: UJ. 

1=t!i ~ 1= 
UJ u UJ c c< u a..LL. TUBE Observation well installed for 

...J= 
UUJ u a %f=I-Z Olfl U= ;," THIN WALL oontinued rrcnitoring of 

Q.LL. >- ~Z a. ffia: ffia: <l1JIfl .... %1-
UJ Ifl UJ a.. a. tn%~~ < TUBE water. level 
c <od c UJ :::: C= NX ROCK CORE Ifl a. 

TOP BOT. DESCRIPTION OF STRATUM 
~ 40.0 (see page 1) 
~ Cl 80 40 .11 .R <:: 

.12.0:; LlMES'roNE, (Austin Chalk), fresh, rred. to rrcd.hard, 

~ 
'l~. sli. argillaceous, rrcd. fossiliferous, 1 t. to rred. gray 

e with 0.1 to 7.5' thick rrcd.argillaceous to shaly 

f- 45 interbeds spaced 0.7 to 7.3' apart 

~ 45.3g - 46.1s thin,rrcd. argill.,rred.hard, rred. gray bed 

~ C2 100 100 46.1s - 46.3g thin, shaly, soft, dk. gray bed 

~ 

- 50 = ~ 52.5 
~ 52.~ 
~ 53.6g - 53. 7g v. thin, shaly, soft, dk. gray bed 

f- 55 e 
I:!:O:!J 
!i:5:5::! C3 100 100 57.6g - 58.1g thin, v.argill.to shaly,rred.to dk.gray bee 

t:!:I:!:I:!J 
- 60 m 

s:s:s:! 62.5 62.5g - 62.7g thin, rrcd.argill., rred.gray bed 
62.~ 

QiI:2 64.0g - 64.2g thin, rrcd.argill., rred.gray bed 

I- 65 ~ 
64.2g - 65.6g med.thick, v.argill. ,rred.to dk.gray bed 
65.6g - 65.8g thin,m:xl.argill., rred.gray bed 

~ 

~ C4 98 98 
~ 

I- 70 e 69.4g - 70.5g mad.thick,m:xl.argi11.,mad.gray bed 

~ 72.5 

I:XQ 
72. 73.5g - 81.0g thick,m:xl.to v.argill. ,mad. to dk.gray bed 

I- 75 m -.. 

~ 
I¢:::I:;:J CS 100 100 

~ 

f- 80 e 
16:::0 82.0:; 

81. 7g - 83 .1g rne:i. thick, m:xl.argill., rred. gray bed 

I2i5:5 

DR I LLI NG GEOLOG I ST _..:..w.,;.:. D:..: • ..-.:F1..:.:an~ig::....an __ ASS ISTANT Jack cooper CHECKED BY J.D. Murphy 



LOG OF BORING BORING NO: BE 9 PG 3 OF 5 
PROJECT: sse - Texas Site 

CLIENT: 
LOCATION: N 207,540 feet 

The Earth Techoo1ogy Coq:ora tion E 2,200,560 feet 
GROUND EL: 512.0 feet 

TASK NO.: 17 
DATE: 2/13/90 TYPE: Nx Core CASED TO: 40.5' CONTRACTOR: IDA 

UJ SAMPLE LEGEND WATER INFORMATION 
UJ t!) % 
Il.a: % o ° a: I/) , S .. SPLIT SPOON % < l- I- % Net Rotary Core Ible ... 6 ~UJ a: %. %, a:-ww w, Ta 2" THIN WALL Water level rot deteDni.na.b1e 

I-
UJ§: 

<~Il.:I: 
i=~ § ~ 

Wu Wo o U Il.u.. TUBE Observation \\ell installed for 
..j::J U w U o %t=I-% 01/) U= 3" THIN WALL Il.u.. >- ~% c..; ffia: ffia: <wI/) .... %1- rontinued nonitoring of 

UJ I/) W Il. Il. t:;ffi~\D < TUBE water level 
0 <~ Q :I: C= NX ROCK CORE I/) Il. 

TOP BOT. DESCRIPTION OF STRATUM 
~ L~, {AI,1stin Chalk), fresh med. to nod. hard 
I!:O:!I sr+' fos~fI1ferouSb3t~~·w/6.05 to ~.Q ft· thick 

Ill."" 
s 1. arg1 aceous an:l. J::entoru.t1C wterbeds 

82.5 spaced .2 to 1.5 ft. apart 

EI:5:i 83.5s vf.1 thin ("'.~211) shaly soft dk.gray bed m 84.09-85. 9 med.thi ,nod.argih. ,med.gray bed 
- 8S 

86.09-86.9g thin,nod.argil1.,med.~ay bed 
87.4g-88.1s thin,shaly and J::entoru.tic,soft,med.gray bed 

:rs:s:: 88.8g-89.6g thin,v.argil1.,med.gray bed 

::c:s: C6 99 99 89.6g-89.~ thin, nod'mill. ,med.gray bed 
89.9g-90.5g thin,v.argil ., med.to dk.gray bed 

5£ 
f- 90 m 91.6g-92.1g thin, shaly, soft, dk.gray bed 

::c:s: 
a') " 92.8g-93.5gthin,sli.,argil1.,med.gray bed 

::c:s: 92.5 94.3g-94.5g thin, nod.argill., med.gray bed 

~ 
94.7g very thin, m::xi.argil1. ,med.gray bed 

f- 9S 
94.9g-95.2g thin,v.argill., med.to dk.gray bed 
96.4g-97.1g thin,slLto nod.argill.,med.gray bed 

~ 
C7 lOa 100 

97.4g-97.5g thin, nod.argil1., med.gray bed 

5:5:5: 
98.3g-98.4g thin, m;x:1.argil111 med.gray bed 
99.4g-99.59 very thin, v.arg 1. ,dk.gra~ bed 

~ 

-100 m 
~ 

100.1g-100.?g thintfiIi.to nod.~ll.,med.gray bed 
~ n., . ., 102.Qg-103.og ired. ·ck,slLto .argill., nirl. 

~ 
102. 103.~~rO~09 thin, nod.argill., med.gray bed 

f-IOS m 104.2g-105.1g thin, nod.argil1., med. gray bed 
106.0g-109.~ thick, slL~ill., beccrning shaly(107.4' 

to 109.0 )soft,med.to . gray bed 
~ 
~ C8 98 98 

~ 

,.... 110 ~ 
1l0.8g-112.7g med.thick, slLto v.argilL, med.to dk. 

gray bed 

~ S~M Dril ing 
1112.~ 

90 113.5g-114.1g thin, v.argi11.to shaly,soft dk.g~ bed 

~ 
112. S~ Dril l.l1g 114.1g-115.0g thin,sli.to mod.argill.,med.gray 

90 

f- 115 m 116.3g-117.2g thin, nod. to v.argi11., med.gray bed 
117.8g-118.1g thin, rrod.~ill., med.gra¥ bed . '0 

EI:5:i 
118.5g-120.~ med.thick, s Lto nod.argiL1., 1t.to med. 

t:t5:5:: C9 100 100. gray bed 

55:5 
1-120 ~ 121.5g-122.09 thin, sli.to nod.argill., med.gray bed 

II5:i! 11.,., c; 
122.0 -122.5 60 0 fracture, incipient, multiple w/6 very 

closely spaced planes, up to 1/2" calcite filled 

~ 
122. 

DRILLING GEOLOGIST w.o. Flanigan ASSISTANT Jack Cooper CHECKED 8'( J.D. Murphy 



LOG OF BORING BORING NO: PO OF 5 BE 9 4 PROJECT: sse - Texas Site 
LOCATION: N 207 540 feet 

CLIENT: The Earth Techoology Corp::>ration E 2,260,560 feet 
GROUND Ell 512.0feet 

TASK NO.: 17 
DATE: 2/14/90 TYPE: Nx Core CASED TO: 40.5' CONTRACTOR: MJA 

w SAMPLE LEGEND WATER INFORMATION 
w t:I Z 
a. a: Z eOa:tII • Sa SPL IT SPOON Wet fbtaIy Core fble Z < t- t- Z .... ...J ~w a: a: - LLJLIJ Tet 2 * TH IN WALL I- 0 w!?i 

z, z, <t-a.:t: w. water level rot detenninable 

~ttl !?i ~ 
UJ(,J UJ e e< u a.u. TUBE Observation well installed for (,JUJ (,Ja zl=t-z ...J::l ffia: ffia: e tll U= 3* THIN WALL rontinued rronitoring of a.u. ,.. 

~z a. <UJtII- zt- water level UJ til UJ a. a. t:;ffi~U) < TUBE e <~ e :t: C= NX ROCK CORE til a. 
TOP BOT, DESCRIPTION OF STRATUM 

~ ~ (Austin Chalk), fresh,rned. to m:xi-hard, 
I¢:;¢ 1122.5 

sl~. fosSiliferous,lt.~~0.2 to 3.4 ft. thick 
slightly cu;gillaceous y am bentonitic inter-- 122.5 bedS lliCed 0.3 to 2.0 ft. apart 

Ir!:¢:!: 123.0-12 .2 450 ~ipi~t fracture,.clean, closed m 123.1g-1 6.5g thick,sh.to rrod. arg~ll., riled.gray bed 
I"" 125 

~ 
:¢;¢ ClO 100 100 127.1g-129.5g rned.thick,slL to rrod.argill., med. gray 

~ 
bed 

r-.130 e 131.5g-132.5g ned.thick, rrod.argill.,ned.gray bed 

I¢:::::¢ 
132.5g-134.9g thin,slLargill., It.to med.gray bed 

132.5 

~ 
132.c 

~ 
135.2g-135.4g thin,sli.argill., It.to med.gray bed 

-13 = 136.0g-136.6g thin,rrod.argill., rned.gray bed 

~ 137.9g-139.2g rned.thick, slL to rrod.argill., It. to med. 

I!::6:!: ell 99 99 gray bed 

5:5:5: 139.7g-142.4g ned.thick, slL to rrod.argill., med. gray 
-140 ~ bed 

:2:2i:5 
142.~ 

142. 143.4g-144.2g thin, rrod.argill., med.gray bed 
~ 145.0g-145.6g thin, sli.argill., It.to med.gray bed 

~ 
145.7g-147.2g ~.thi<?k, m;xi.to v.argill., med.~y bed 

~145 148.1g-148.4g thin,sh.argill., It.to med.gray 
149.0g-150.5g med.thick, sli.to rrod.argill,med.gray bed 

~ 
~ Cl2 100 lOa 

~ 

~ 150 m 151.1g-151.7g thin,sli.to rrod.argill., med.gray bed 

~ 152.c 152.5g-152.6g very thin, bentonitic, soft,med.gray bed 

p;:I:;:I: l52.~ l53.0g-l54.0g ned.thick,rrod.argill., mad.gray bed 

~155 m 155.7g-158.6g ned.thick, rrod.argill., mad.gray bed 

~ 
~ Cl3 100 loa 
p::;:¢:; 159.5g-161.7g rned.thick, sli.to rrod.argill.,med. gray 

r-.160 m bed 

~ 162.3 
~ Total Depth 162.3' 2/14/90 

DRILLING GEOLOGIST w.o. Flanigan ASS I STANT Jack Cooper CHECKED 8Y J .0. i"1urphy 



LOG OF BORING BORING NO: BE9 PG 5 OF 5 
PROJ ECT: sse - Texas Site 

CLIENT: 
LOCA Tl ON: N 207,540 feet 

E 2,200,560 feet The earth Technology Corporation 

TASK NO.: 17 

DATE: 2/14/90 TYPE: Nx Core 

UJ 
UJ t!I 
a.. a:: % 

Z < .... ..J j:UJ a:: 
I- 0 UJ~ ~ttl ~ ..J:J ~ o..u. >- ~% a.. 

UJ Vl UJ 
0 <0<5 0 

l- I-
%. %. UJ u UJ o U w u a 
ffia:: fEa:: 
a.. a.. 

Vl 
TOP BOT. 

t!I!:¢ 
~ 162. 

I--
~ 

I- 165 
I--
f--
I--
I--
-170 --
r--
r--
I- 17~ 

~ 

f-
!'"--
i---

1-180 -
i---

-
I--
roo 185 
I--
I--
f--
~ 

1-190 
~ 

~ --
1-195 
~ 

~ 

~ 

f--
1-200 
I--
f--
f--

DRILLING GEOLOGIST W.D. Flanigan 

GROUND EL: 512.0 feet 

CASED TO: 40.5' CONTRACTOR: MJA 

06fEVl • 
a::~ w % 
<1-0..:1: UJ. 0< <.J o..u. 
%~I-:Z: 0/:1 
~w~~ :z: 
Vlffil-c.D < :c a.. 

SAMPLE LEGEND 

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

TUBE 
U= 3" THIN WALL 

TUBE c= NX ROCK CORE 

WATER INFORMATION 

Wet lbtary Core Hole 
Water level rot deteJ:minable 
Observation 't.ell installed for 

continued IlOnitoring of 
water level 

DESCRIPTION OF STRATUM 

(see page 4) 

Total Depth. 162.3' 2/14/90 
(1) Drill casin] extended fran 3.5' to 40.5' 2/13/90 
(2) wireline logged 2-14-90 
(3) Hydrotested 2-15-90 
(4) Ebrerole reamed to 10" (0-38') ,7" (38-50') and 

6.75"(50-138.5') 2-19-90 & 2-20-90 
(5) ~l construction canpleted 2-20-90 

ASSISTANT .Tack OJoper CHECKEO BY J.D. Murphy 
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APPENDIX B 

WIRE-LINE LOGS 



Hole No. BE 9 

prilllng parameters 
Depth 162.3 feet 

WIRE-LINE LOGGING PARAMETERS 
Log Measured From: Ground Level 

Bit Diameter 3.125 inches 

Logging parameters Electrical Log 

Date February 14, 1990 

Bottom Log Interval 155.5 feet 

Top Log Interval surface 

Type of Fluid in Hole none 

Time Since Circulation Stop 2.75 hours 

Probe Type/S.N. 

Module Type/S.N. 

Logging Speed 

Sample Interval 

Logged by: 

wp. V -96J/BE-9 

ALP-4979 

ALM-4979 

40 feet/min. 

0.5 foot 

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

Gamma Log 

February 14, 1990 

158.5 feet 

surface 

drilling fluid 

2.75 hours 

XAP-4383 

XAM-4383 

20 feet/min. 

0.5 foot 

Sonic Log 

February 14, 1990 

154.3 feet 

surface 

none 

2.75 hours 

CLP-4877A 

CLM-4877A 

20 feet/min. 

0.5 foot 



BE 9 Wire-line logs run February 14, 1990. Surface elevation 512.0 feet. 

.---____ ~!:~QIBJ9~AL LOG ____ ~ ____ _ 
('KCOOINIE9JFO) BU -LINE SERVlCES,INC. 

CIJARIlRfSlSTI\1TY 

"'"" 
-I mlhvdb .~- - --~~- - -50 *200- !,(!NJ-~JI~!!-600 

L. 
<0> 

~ ---
C> 

<0 
o 

C> --
o -

" 

'" c...:> :'=--

cn 
<> 

:~~. 

T 

I 

___ -'-----J _____ ~ _________ _ 

__ .. ___ .SQNIGJOG ______ _ __ 
TralSit rime ....... tude 

uSec/ft 

o 2OOXlO4005OC)600700800900VOOJO.) 
, I_! __ ~ __ I I 1 I I 1 __ _ 

j 

_____ l _____ -'-----1 
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APPENDIXC 

HYDROLOGIC TEST RESULTS 



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 improve 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 removed was recorded. In addition to monitoring the water pressure and 
flow rate at appropriate intervals, the height of the water pressure gauge above ground surface, as well as 
the diameter and length of water pipe used, were recorded. The tests were continued until five consecutive 
readings indicated a stabilization of the flem 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. 

STRADDLE PACKER TEST RESULTS 

Test Depth Packer Gauge Formation/ Hydraulic Estimated 
(feet) Pressure Pressure Lithology Cond uctivity Depth to Static 

(psi) (psi) (cm/sec) Water Level* 

115.0-136.1 200 10.0 Austin Chalk 4.9 x 10-8 7.4 
(fractured) 

At boring BE 9 one test interval was selected based on a review of the lithologic and wire-line logs. This 
interval encompassed an area of fractured Austin Chalk at the paential tunnel elevation. Hydrologic 
(packer) testing follemed 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. Flow vdumes 
were measured using a flow meter; no calibrated container was used for the test. 

* The hydraulic conductivity values presented are based on an estimated static water level 7.4 feet below 
ground surface. When last measured, the water level was 131.7 feet belem ground surface. Hydraulic 
conductivity values from the test data would be lower for a static water level less than the estimated value. 
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GENERAL """'NO MOtSTURE DRY SPECIFIC ATTER8ER13 FRACTION CAAIlONATE SAMPt.E SAMPt.E 

UTHOLOGY DEPTH COHTENT DENSffi' GRAVfTY ltMrrs FINER THAN OONTENT DIMENSION FAILURE 
U PI , 200 SSE'/E RATIO MODEl 

DEGREES· 

perOllnt pel percenl 

AUSTIN CHALK 68.9 9.4 133.5 

AUSTIN CHALK 67.8 12.8 124.8 2.66 2.5 0 

AUSTIN CHALK 92.5 8.5 136.3 
AUSTIN CHALK 92.9 8.3 134.7 2.3 0 

AUSTIN CHALK 93.3 0.5 

AUSTIN CHALK 107.6 24.1 100.0 

AUSTIN CHALK 10B.1 12] 123.6 2.0 0 

AUSTIN CHALK 114.1 9.5 134.8 2.4 0 

AUSTIN CHALK 114.5 8.0 138.1 

AUSTIN CHALK 115.3 7.4 140.5 2.66 2.3 0 

AUSTIN CHALK 115.3 
AUSTIN CHALK ,,5.7 8.2 139.7 2.4 

AUSTIN CHALK 115.7 

AUSTIN CHALK 142.6 10.6 130.5 

AUSTIN CHALK 143.0 lOA 130.4 2.3 

AUSTIN CHALK 152.7 lOA 129.9 

AUSTIN CHALK 153.1 10.3 131.2 2.3 0 
AUSTIN CHALK 1569 11.3 129.5 

AUSTIN CHALK 157.3 10.2 131.7 2.3 O&E 
PROCEOURE ASTt.4_D2216 Slt.4-0e ASTM_D4316 AsTM-0422 

• EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS 

Symool Failure Type Symbol Failure Type 

A No discernible failure plane ~4 Combination 

(8) Well defined shear plane @ -X- angle (deg) to C Barreling/Bulging 
.... ertical or to long axis of core 

~1 Shear plane 0 Longltudmal (axial) splitting 

B~2 Bedding plane shear Conical 

B~3 Shear plane along pre-e)(lsung fracture, No information 
shear zone, elc 

UNCONFINED TAtA.XIALCOMF"'FIESSIoN FAILURE 
COMPf£SSIVE CONFIMNG D£\MTOR STRAIN 

STRENGTH PRESSURE STREss 

"3 CJj-tTj .. , .. , pol perconl 

1401 

1812 1.24 

366 1.14 
719 0.65 

100 3268 0.98 

200 3633 0.74 

2662 0.42 

1767 1.35 

2193 L33 
ASTM-D2936 ASTM-D2664 

GEOMECHANICAL TEST RESULTS - BORING BE 9 

TANGENT YOUNG'S MOOUL.US POISSON'S BAAZIt.. 2NOCYCLE 
RAT'" TENSILE SlAKE 

ESO UNlOAQI STRENGTH DURABILITY 
RElOAD ~3 .. DEl< 

(PSi)xl0ES (pei)xl0E5 "., pol percent 

1.54 
167 

0.39 
1.13 

3.41 100 
3.90 0.28 
4.68 200 
6.10 0.17 

7.29 

1.32 

1.72 
ASTM 03148 ASTt.4-031~ ASTM-03961 

NOTES: 1) All moduli calculated from axial strains using 
a dial gage micfometer except where noted. Axial 
gage length is tho sample length. 

2) Modulus and Poisson's ratio calculaled from axial 
and lateral strains measured using lVOTs. Axial 
gage length is 2 8 inches. 

3) load framo capacity exceeded. Sample not taken 
to failure. Modulus taken at 50 % of maximum stress 
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Note: Placement depths of 
backfill materials (sand & 
bentonite pellets) were con-
finned by manual measurement. 
Canentjbentonite slurry was 
placed by tremie. 
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