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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:

« Toconfirm 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 constructlon 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
o 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 drillhole-based gedogical, gechydrological,
geophysical, and geotechnical tests in the near vicinity of the E and F access shaft sites. The global data
set has three key atiributes: (1) uniform geographic distribution over 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 throughout the SSC 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).



DATA REPORT

Site Designator: BF 4

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

Location: North 290,237 feet
East 2,236,629 feet
Surface Elevation 501.7 feet

BF 4 is located on the
northeastern section of the
proposed tunnel alignment,
approximately 4.5 miles
northwest of Palmer, Texas.

NORTH - ,9¢

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

Conditions Encountered: (see lithologic log, Appendix A)

SCALE 1:24,000
1000 2000 3000 4000 Feet

CONTOUR INTERVAL 10 FEET

March 23 to April 4, 1990
April 4, 1990

April 6, 1990

April 11 to 26, 1990
April 9 to 18, 1990

Total Hole Depth: 310.0 feet

Soil: 0.0 to 50.5 feet

Weathered Austin Chalk: 50.5 to 54.0 feet

Fresh Austin Chalk: 54.0 to 310.0 feet

Static Water Level: Measured at 497.6 feet above MSL (4.1 feet below ground surface)

on June 25, 1990, 68 days after the well was air-lifted to
approximately 217.7 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 Resuits Summary: (see also Appendix C).

Vertical Packer Gauge Formation/ Hydraulic
Depth Pressure Pressure Lithology Conductivity

(f) (psi) (psi) (cm/sec)

132.0-152.0 160 15 Austin Chalk 1.8x 107

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) (%) {(pch) (psi) Modulus Strength

Eso (psi)
(psi x 10%)

36-49 Silty Clay 19-30 94-111 5-19

57-58 Austin Chalk 12-13 123-140 1535-2123 1.5-3.2
97 Austin Chalk 10-12 127 2695 49 285
140 Austin Chalk 11 130

150-152  Austin Chalk 913 124133 20203206 1986 230
201 Austin Chalk 8-10 130 614 1.1 314
261 Austin Chalk 8-9 136 1841 3.0
303 Austin Chalk 8-9 134 3497 54 314

*UU triaxial test indicated by confining pressure in parentheses.

Hole Status: A monitoring well was installed in the boring between April 9 and 18, 1990 (see Appendix E).
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APPENDIX A

LITHOLOGIC LOG



LOG OF BORING BORING NO: Br 4 PG 1 QF g
PROJECT: ) .
Superconducting Supercollider LGCATION: N 290,237 ft.
CLIENT: The Earth Technology Corporation GROUND EL: E 2,236,629 ft.
TASK NOQ.: 17 501.7 ft.
DATE: 3/23-4/4-90TYPE: NX Core CASED TO: 20.0' CONTRACTOR: SwlL (89-197)
w SAMPLE LEGEND WATER INFORMATION
s 2 = .
= S =X el B ggﬁa z S: SPL1T SPOON Began using water at ground
- =t |t « = =z - ut ] T= 2% THIN WALL . .
=19 Q - welmgl| E<*+35 o, BE level: Unable to determine
s (= [x] x aramet. f subsurf
2P| 2 |g2] E|2%|58| 3E5E o] u-sr minvwaw | Dol of sbmrtace
w w (&g u e |a |Gzl |= E
Py w = C= NX ROCK CORE
TaP |BOT. DESCRIPTION OF STRATUM

CLAY, dark brown with organics.

3.0

CLAY, light brown with limestone fragments.
23

CLAY, fine sandy to silty, tan with traces of
medium, to coarse, rounded gravel fragments and
sparse iron oxide stains.

)

— 20

—25

— 30

200077777777

7

— 35

*Note: continuous shelby tube samp les taken from
36.0'-46.0"

Y

ORILLING GEOLOGIST Alan Dover ASSISTANT Gary White CHECKED BY_shawn Wood
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LAG OF BORING '
PROJECT: BORING NO:BF 4 PG 2 COF 8
CLIENT: Superconducting Supercollider LOCATION: N 290,237 ft.
: E 2,236,629 ft.
The Earth Technology Corporation GROUND EL: 2o
TASK NQ.: .. 501.7 ft.
DATE: 3/23-4/4/90TYPE: o ~ CASED TO: ,, 4+  CONTRACTOR: <1 (89-197) |
w SAMPLE LEGEND WATER INFORMATION
w =
=z Lo Z | | ©8xw |z | S=SPLIT SPQON
“~| 38 |F&8 < Zz |z | TREW G | T=2“ THIN wALL
E4| 2 |w3| E |22|98|28-2 ok JusE See p. 1 of 8
au| > g2 o Tl Ty IEOS {2~ U= 3" THIN WALL
w3 A A T TUBE
a <Y a wgrFw | C= NX RO
] a = CK CORE
TaeP |8aT. _ DESCRIPTION OF STRATUM
N
\ CLAY, fine sandy to silty, tan with traces of
medium to coarse rounded gravel fragments
\ and occasional iron oxide stains.
- a5 §
s #49.5
r—50 :_fr;i;‘..-:
L l GRAVEL, clayey, medium to coarse rounded
i fragments, tan and brown with traces of fine
- sand.
== 50.5
—55 —— 55.0 -
4 1 90 {90 LIMESTONE (Austin Chalk) severely weathered,
LI moderately fractured, light tan.
I;I
L—SO JIiT 0.0 54.0
1y 60.0 . LIMESTONE (Austin Chalk), moderately to medium !
e hard, fresh, light tan to dark gray with 0.5' |
e thick moderately argillaceous limestone interbedJ
o 0.6' to 8' apart. Also bentonitic clay layers.
- 65 Tl’, c2 89 |89 . .
) -
= .
L . o
byl -weathered tan layer, sharp contact at 56.3'
e to gradational contact at 56.9'
T -moderately argillaceous’ layer, gradational
- 70 I 70.90 contacts at 57.5'-58.3'
I T 70.0 -moderately argillaceous layer, soft, fresh,
L medium to light gray, gradational contacts
= at 66.5'-67.1'
1 -moderately argillaceous layer, soft, medium
gray, gradational contacts at 67.7'-68.2'
75 c -trace bentonitic clay at 69.4'
oy ©3 97 97 -moderately argillaceous layer, soft, medium
T gray, gradational contacts at 74.6'-75.3'
I—[r
D G
T
= 80.0
- 80 -~
’_r;l 80.0
T3 C4 95 {95
) G-
T
) -

DRILLING GEQLQGIST Alan Dover ASSISTANT GCary White CHECKED BY  shaun wood




' LAG OF BORING
FROJECT: BORING NO: BF 4 PG 3 gF8
Superconducting Supercollider LOCATION: N 290,237 ft.
CLIENT: T:p T chi lup c et E 2,236:629 ft.
e Earth Technology Corporation .
TASK NO.: 47 GROUND EL: 51 7 gt
DATE: . ,54_s/5-o0 YPES CASED TO: 20.0' CONTRACTOR: SwL (89-192)
w SAMPLE LEGEND WATER INFORMATION
w =
z | %55 £ | | |28z |z S= SPLIT SPOON
- - : 2 |2 -
=01 2 2 Uglug| S<3 |&y =2_ THIN WALL See p. 1 of 8
Fu|l 2 |ws = g2w| 28| 2E= ] TUBE
aw| > |F=2 o T |Ex| <hun= |2+ U= 3" THIN WALL
w w %.4 w a |a hzle | = TUBE
v g_‘ x C= NX ROCK CORE
TOP |BOT. DESCRIPTION OF STRATUM
! 80.0
‘ LIMESTONE (Austin Chalk), moderately to medium
a— hard, fresh, light gray to dark gray with 1.5’
thick slightly to moderateiy argillaceous lime-
stone interbeds 9' apart. Also shale layers
4 0.1' thick, fossil partings, medium angle
85 | Ci 95 195 fractures. ’ ’
r"T:T"" -fossil parting at 80.6'
-er -pyrite nodule at 90.3'
T 90.0
[ 90T 50.0
S : -shale layer (1"), soft, dark gray at 91.1'
| T -65°, smooth, tight, slickensided fracture
) o ¢ at 91.5'-91.8'
T T -45°, smooth, tight, slickensided fracture
- at 91.9'-92.2'
— 95 oLy s 100 | 100 -45°, smooth, tight, slickensided fracture
I at 95.2'
S S
Ty -fossil parting at 95.7'
) Gl
';'l -50°, smooth, tight, slickensided fracture
L 1001 T 100. at 99.3'
rIrTIl 100.0 -fossil parting at 102.7'
LI -fossil parting at 103.1'
» o= -moderately argillaceous layer, gradational
contacts at 102.0'-102.6'
— 1057 Iy c6 100 | 100
D .
§
i )
B -
| S o
‘LI X
N .
0P 110,90
‘rr 110.0 -moderately argillaceous layer, medium gray,
o soft, sharp contact at 111.0' to gradational
+r contact at 112.5'
) -
t: -shale layer, medium gray, soft, sharp contacts
— 115 at 114.4'-114.5'
l; 1IT c7 100 | 100 -fossil parting at 118.55'
"
—
IIIfY
- 120 = 20.0
- - IT
.

DRILLING GEOLOGIST Alan Dover ASSISTANT

Gary White CHECKED BY Shawn Wood




LOG OF BORING

BORING NQ:BF 4 pg 4 gF8

PROJECT: N 290,237 ft
ing Supercollider CCATION: .
CLIENT: Superconducting Supere t E 2,236:629 ft.
The Earth Technology Corporation GROUND EL:
TASK NO.: ;7 : 501.7 ft.
DATE: ., ,a_4/u-g07 TPES are. CASED 70t ,4 o CONTRACTCR:  gu1 (89-192)
w SAMPLE LEGENQ WATER INFCRMATION
w Q =
= & E ~ | | 28xw |2 | S=SPLIT SPAON
-1 3 |5 x« Zz =z | S g | T= 2 THIN wALL
<l 2 - Wy |[Wal <45 [y TUBE See p. 1 of 8
Fu] F |wsS = fw| 20| Z2E-= n “
au| > |2= o T Tx| ch-wnu=~ 2~| U= 3" THIN WALL
» | & wi w hal T =
u ) u a hZhe | =< TUBE
br ‘i-' = C= NX ROCK CORE
ToP |BOT. DESCRIPTION QF STRATUM
120.0 LIMESTONE (Austin Chalk), moderately to medium
hard, fresh, light gray to dark gray with 0.5'
to 1' thick moderately argillaceous to shaly
limestone interbeds 0.4' to 7' apart. Also
fossil_partings and medium, high angle fractures.
96 | 96 -75°, tight, calcite filled, healed fracture
at 120.3'-120.7'
-fossil parting at 120.9'
-75°%, tight, healed fracture at 121.2'-121.6"
-fossil parting at 124.1'
-shaly limestone layer, soft, dark gray,
130. sharp contacts at 127.2'-127.4°
130.0 -shaly limestone layer, soft, dark gray,
gradational contacts at 127.8'-128.3!
-shaly limestone layer, soft, dark gray,
sharp contact at 134.7' to gradational
100 | 100 contact at 135.1'
140.0
140.0 -moderately argillaceous layer, soft to medium,
medium gray, gradational contacts at 142.2'-
143.3!
\—.‘
i G
145 (oI 10 100 | 100
IJ;I
-
) -
ol
e y s
. 150.0
}"5°;Li T 150.0
o e
—
D ¢
" -50°, smooth, tight, slickensided fract
—155 ’i' cil 100 | 100 at 1s5.0' Bhts racture
» G
T
Lrl
160 160.0
T
) D 8
LII

ORILLING GEQLGGIST Alan Dover ASSISTANT

Dale B
ale Brown CHECKED BY  Shawn Wood




LOG OF BORING

B3RING NO:BF & PG 5 gF 8

[

PROJECT: .
Superconducting Supercollider LOCATION: N 290,237 ft.
CLIENT: The Earth Technology Corporation E 2,236,629 ft.
GROUND EL:
TASK NO.: 17 501.7 ft.
DATE: 3/23-4/4-90 TYPE? NX Core CASED TO:20.0 CONTRACTOR: SwL (89-192) !
wi SAMPLE LEGEND WATER INFORMATION
w = =z
= L E= g = |e | 28zan |2 S= SPLIT SPOON
- -
=18 |Ta Soldgl| S5z |¥.| T=2] THIN WALL | oo 0 1o 8
Ed| g (w3| E |22]28]22-8 |%% Tuse
au| > |F@= o CxiTc| Ihw= {2~] U=3" THIN WALL
u v éd w a |a hzle | = TUBE
by & =z = NX ROCK CORE
TOP |BOT. DESCRIPTION QF STRATUM
= 160.0 LIMESTONE (Austin Chalk), moderately to medium
T hard, fresh, light gray to dark gray with 0.5' to
1* thick moderately argillaceous to shaly lime-
stone interbeds 3' to 13' arart. Alsn bentonitic
shale and fossiliferous layers 0.2' to 9' thick. !
; -moderateiy argillaceous layer, soft, medium
165 C12 98 98 gray, highly fossiliferous, sﬁarp c;ntact at
160.1' to gradational contact at 161.2'
-fossil parting at 161.7'
-moderately argillaceous layer, soft, medium gray,
highly fossiliferous, gradational contact
170.0 at 164.6' to sharp contact at 165.1'
—170 70" -highly fossiliferous from 160.0'-169.4"
75 1 -bentonitic shale layer, soft, dark gray,
=1 | C13 98 98 gradational contact at 174.1' to sharp contact
at 174.4'
—%1 -fossil parting at 176.9'
- v | -fossil parting at 179.4'
L 180.0
180 LT 150" -fossil partings at 180.5', 182.1', and 182.6'
Ayl -moderately argillaceous layer, medium gray, soft
= = sharp contact at 182.8' to gradational contact
L o at 183.3'
" -fossil parting at 183.3'
ke
-
—185 1 Cl4 99 99 -highly fossiliferous layer, sharp contacts
T at 186.4'-186.6'
» GRD b
| G o
) | ll
L 190.0 -shaly limestone layer, soft, dark gray,
~190 5L 1900 gradational contacts at 190.7'-191.1'
I -fossil partings at 191.3', 192.9', 193.6',
and 194.7'
. o
1
195 5 C15 97 97
]
-
Ll
L
-
200 200.0
11
9 S &
A
.
LI 1

DRILLING GEQLOGIST

Alan Dover

ASSISTANT _Pale Brown

CHECKED BY Shawn Wood
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LOG OF BORING

J
L)

PROJECT:  gyperconducting Supercollider
CLIENT: The Earth Technology Corporation

QCORING NO: BF 4 PG 6 (CF8

ATION: N 290,237 ft.
LOCATL E 2,236,629 ft.

GROUND EL:

TASK NO.: 37 501.7 ft.
DATE: 3/23-4/4/90 TYPE: NX Core CASED TO: .. ., CONTRACTOR: Swl. (89-192) !
w SAMPLE LEGEND WATER INFORMATION
wl = -
= [=] N
2 Ly < a-cwn S= SPLIT SPOGN
=l g |Fy| = |Z /B |ec@Ew |3 | T=2 THIN wALL
T w w= x HollHal| g G |%u TUBE See p. 1 of 8
e % 32 = e a2 =52 (o] U= 3” THIN WALL
u w % uw gy - Z TUBE
3 3¢ B8 & |8 GgFe |3 |
3 a = NX ROCK CQRE
TaP |BOT. ODESCRIPTION GOF STRATUM
- 200. LIMESTONE (Austin Chalk), moderately to medium
T hard, fresh, light gray to dark gray with 1’
thick slightly argillaceous to shaly limestone
; interbeds 20' apart. Also fossiliferous layers
i ; ‘ 1.5' thick, fossil partings. o
205 | c16 100 | 100 ' . . . .
| -fossil partings at 201.2', 206.1, and 209.45
) N G ¥
{iff -slightly argillaceous layers, light to medium
- gray, gradational contacts at 206.2'-207.5'
210 K 210.4
I 10.0

ﬂ%j C17 100 100

-
d

-4
-

H]
LH -

=220

220.0

.
]

0.0]

-

-

HHH
-

HHHH

-
4

|
N
[\
[¢,]
= 0a
.

HHH

ci8 100} 100

]

1H
r—
H

-2
HH
alla

230.¢

T

!

|
N
o
o

4 =

-
alla

=fa
ela

C19 100 100

HHHH!

1
.

—

240.(

HH
-'-Md
4 - H M

24011

THH

-

-fossil partings at 213.2' and 216.0'

-fossil partings at 220.6', 223.0', and 224.3'

-shaly limestone layer, soft to medium, medium
gray to dark gray, gradational contacts at
227.0'-228.0'

-fossil partings at 226.4' and 228.8'

-highly fossiliferous layer, gradational contact

at 230.4' to sharp contact at 231.9'
-fossil partings at 231.9', 232.1' and 234.3'

-pyrite nodule at 235.8'

DRILLING GEQLOGIST Alan Dover ASSISTANT Dale Brown CHECKED BY__S!E"’_“_W.‘&L__
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| LOG OF BORING
BIRING NO: BF 4 PG 7 OF 8
PROJECT:
Superconducting Supercollider LOCATION: N 290,237 ft.
CLIENT: :rhp Earth T chi L e o E 2,236,629 ft.
e echnology Corporation .
TASK NO.: 17 GROUND EL: o) 7 g,
DATE: 3/23-4/4-0YPE: X core CASED TO: 30.0'  CONTRACTOR:  suL (89-192) ‘
w SAMPLE LEGEND WATER INFORMATION
w =
z Ll Z ~ |l | 28cwn |2 | S=SPLIT sPaoN
=1 8 - @« Z 1=, 5»—&‘% w ,| T=2" THIN WALL
T w = - Wy lWal g27 0 |Sw TUBE See p. 1 of 8
Fu| 2 |ws = 2uwilga| ZTC = 7] M
aw| > |&7= o Er|Tx| d-n~= Q| U= 3" THIN WALL
w w |& uw W w = =
o < a o o wZFw | TuBe
a W C= NX ROCK CORE
TOP |BOT. DESCRIPTION OF STRATUM
T 240.
- - LIMESTONE (Austin Chalk), moderately to medium
- ha;d, fresh, light gray gray with 0.3' to 2!
T thick moderately argillaceous to shaly limestone
i interbeds 0.5' to 10' apart. Also fossil
|_245 | C20 99 99 partings, bentonite seam.
‘ : -shaly limestone layer, soft, medium gray,
- sharp contacts at 214.2'-241.7'
—— -fossil partings at 240.5', 243.4', 244.0', and
T 245.6'
r'rT‘L 250.0 -shaly limestone layer, soft, fissile, grada-
L 250 -1 vATe : "tional contacts at 246.1'-246.6'"
o N -fossil partings at 248.0'-248.5"
vl -moderately argillaceous layer, medium gray,
- sharp contact at 250.0' to gradational contact
- -at 250.3' '
i ~-fossil parting at 250.8' .
L2551 21 100 |100 -moderately argillaceous layer, soft, medium
- gray, gradational contacts at 253.0'-255.0'
- ~-fossil partings at 255.5', 257.1' and 258.4°
-
)
b o
-
260 260.0 -pyrite nodule (1i"), at 260.6'
L o 260. -shaly limestone layers, soft, fissile, dark
Ayl gray, sharp contacts at 265.4'-266.0' and
e gradational contact at 266.5' to sharp contact
s mmn o at 266.8'
B Gl o
265 ]r : c22 94 | 94 -bentonite seam, soft, light gray at 266.8'
1
1
rIII
lll
;1;1
- 270.0 .
—270 - TT0" -fossil partings at 271.0', 271.8' and 273.2!
) G .
11L
)
IT L.
o -moderately argillaceous layer, soft, dark gray,
. s 1. t
- 275 3 5 100 |100 gradational contacts at 273.8'-274.7
» 4
= o
IIIl
D S {
oo 80
2800 T 2800
lTII
Irll
TIIL N

DRILLING GEOLOGIST Alan Dover ASSISTANT Dale Brown CHECKED 8Y Shawn Wood




LOG _QF BORING BORING NQ:BF 4+ pG 8 OF8
PROJECT: . .
Superconducting Supercollider LOCATION: N 290,237 ft.
CLIENT: The Earth Technology Corporation ROUND 'EL‘E 2,236,629 ft.
TASK NQ.: 17 GRau T301.7  ft.
DATE: 3/23-4/4-90TYPE: NX Core CASED TO: 20.0' CONTRACTOR: SwL (89-192)
[ SAMPLE LEGEND WATER INFORMATIGN
w 1= =z
z Lo 2 — | | @8xw {2 [ s=SPLIT sPaaN
- = =y x Zz |z | TWw T= 2“ THIN WALL
=l 8 (w3 = |8g|8g| 323 <y TUBE See p. 1 of 8
w Q o c )
| 2 2] & |SE|E2| FT5HLS (22| U= 37 THIN wALL
w v %.‘, u a |oo | B=zEe | = TUBE
by w T C= NX ROCK CORE
TaP |BAT. DESCRIPTION OF STRATUM
T 280.0
. - LIMESTONE (Austin Chalk), moderately to medium
r—%i hard, fresh, light gray to dark gray with 0.2'
‘ to 0.4' thick moderately argillaceous lime-
S ‘ stone interbeds 12' apart. Also shale layers
285 c24 100 | 100 0.1' thick, fossil partings, and pyrite nodules.
A I’
) .
11:11
LT -pyrite nodule at 290.7'
L 2900 L 90,0
T  }290.0
= : -pyrite nodule at 293.3'
o -moderately argillaceous layer, soft, medium
- o gray, at 294.0'-294.4'
e -fossil parting at 296.6'
295D c25 99 | 99
ILl
Ir]'r
b
! D &
l'lTI
3 G B00.0O
[ — 3000
[‘II
lil
] IR B A
IIIl
1 C26 100 100 -shale layer, soft, dark gray, sharp contacts at
3051y 305.0'-305.1'
—a -fossil parting at 305.7'
- -moderately argillaceous layer, soft, medium
—— gray, gradational contacts at 308.0'-308.2'
LI -pyrite nodule (1") at 308.6'
S 10.0
310 f= 4
Bottom of Exploration at 310.0 feet
— 315
-3 20
DRILLING GEGLGGIST Alan Dover ASSISTANT Dale Brown CHECKED BY Shawn Wood




APPENDIX B

WIRE-LINE LOGS



Hole No. BF 4

Drilling Parameters
Depth 310.0 feet
Bit Diameter 4.0 inches

Logqing Parameters Electrical Log
Date April 4, 1990
Bottom Log Interval 304.5 feet
Top Log interval surface
Type of Fluid in Hole drilling mud
Time Since Circulation Stop 1.5 hours
Probe Type/S.N. ALP-4979
Module Type/S.N. ALM-4979
Logging Speed 40 feet/min.
Sample Interval 0.5 foot
Logged by: BEE-LINE SERVICES, INC.

P. O. Box 2096

Corsicana, TX 75151

WIRE-LINE LOGGING PARAMETERS
Log Measured From: Ground Level

Gamma Log
April 4, 1990
304.5 feet
surface
drilling mud
1.5 hours
XAP-4383
XAM-4383
20 feet/min.

0.5 foot

Sonic Log
April 4, 1990
293.0 feet
surface
drilling mud
1.5 hours
CLP-4877A
CLM-4877A
20 feet/min.

0.5 foot



BF 4 Wire-line logs run April 4, 1990. Surface elevation 501.7 feel.

GAMMA LOG
ELECTRICAL LOG (\RECORD\GF 4X00) BEE-LINE SERVICES, INC. -
(\RECORONEF 4£F0) BEE-LINE SERVICES, INC. PR 4 q%f"‘; . - *_SO"!IE LQG 7 N
‘a____lj"#ﬂ?!&__-_w SISTIMTY NATURAL GAMMA M SHORT GAMMA Vaubie Dasity tog (Fa Recaver)

P 16" __powneeasnary 4 L oA aper__ rusisec fom 1a e
w0 ‘r‘*ﬁj".%—m*a = Y fs Py W X0 w0 X0 Wm0 B0 aw 1 w0
' ,/ T s e e reennn. )

_:1 ' '
‘ =3 — l ﬂ
~ : ":‘ .
Wi
u | L k ]
g b 1 !
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BF 4 Wire-line logs run April 4, 1990 (Continued). Surface elevation 501.7 feet.

ELECTRICAL LOG CONTINUED

(\RECORD\BF 45 0) BEE-LINE SERVICES, INC.

GAMMA LOG CONTINUED

[(\RE CORD \&F ¢.X00)

NATURAL GAVMA

o — o W

BEE -LINE SERVICES, INC.

SONIC LOG CONTINUED

i I

e
3
e
- BTN
— ] 0N
=
S
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<
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o T
Rty
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o =
-
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BF 4 Wire-line logs run April 4, 1990 (Continued). Surface elevation 501.7 feet.

ELECTRICAL LOG CONTINUED

GAMMA LOG CONTINUED
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APPENDIX C

HYDROLOGIC TEST RESULTS
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APPENDIX C

The objectives of the hydrologic (packer) tests were to provide estimates of the hydraulic conductivity within
the Taylor Marl, 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
borehole geophysical testing. Sections of 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 fiow 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
fiow 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 flow rate but for a minimum of at least 10 minutes. Standard forms
were used for data records and the hydraulic conductivity was calculated using standard Bureau of
Reclamation procedures.

STRADDLE PACKER TEST RESULTS

Test Depth Packer Gauge Formation/ Hydraulic  Approximate
{feet) Pressure Pressure Lithology Conductivity Depthto
(psi) (psi) (cm/sec)  Static Water
Level
(feet)
132.0-152.0 160 15 Austin Chalk 1.8x 107 4.1

At boring BF 4 one test interval was selected based on a review of the lithologic and wire-line logs. The
test interval was selected to provide hydrologic data for unfractured Austin Chalk. Hydrologic (packer)
testing followed the general procedures outlined above. Packer and gauge pressures are given in the table
above, along with the calculated hydraulic conductivity based on an approximate static water level. Flow
volumes were measured using a calibrated container.
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APPENDIX D

LABORATORY RESULTS



GEOMECHANICAL TEST RESULTS - BORING BF 4

GENERAL ["BORING | MOISTURE | DAY | SPECIFIC | ATTERGERG | FRAGIION |CARBONATE| SAMPLE | SAMPLE | UNCONFINED | TRIAXIAL COMPRESSION | FAILURE | TANGENT YOUNG'S MODAAUS | POISSON'S | BRAZIL | 2ND GVCLE | MODIFIED | SWELL |
LITHOLOGY DEPTH | CONTENT | OENSITY | GRAVITY | LTS FINERTHAN| CONTENT |DIMENSION| FARURE | COMPRESSIVE [ CONFINING Fm STRAIN o RATIO TENSILE SLAKE TABER | PRESSURE
o Pl | # 200 SIEVE RATIO MODE/ | STRENGTH | PRESSURE | STRess £50 fuﬁﬁﬂ’ﬁ STRENGTH | DURABILITY | ABRASION |  INDEX
upD DEGREES® L) ooy RELOAD INDEX INDEX
teel percent pot percent percent psi psi osi parcent [ (psix10ES | (psix10ES psi psi ,,,,W.J psi
SILTY CLAY 36.1 225] 1028 39| 2t 958
SILTY CLAY 372 223} 1048 0] 22 95.4 2.0 C 19 Awijﬂ? e 1
SILTY CLAY 38.0 23.0 | 1068 a2 23 955
SILTY CLAY 38.4 238 97.3 ] - 36
SILTY CLAY 38.6 233 99.7 36
SILTY CLAY 410 208 94.3 44| 2 918
SILTY CLAY 420 255] 967 —
SILTY CLAY 42.3 41| 23 94.0
SILTY CLAY 432 23.4 999 397 21 91.3 100 15| 1340
SILTY CLAY 44.8 26.1| 103.8 22 [ 5 5.07
SILTY CLAY 45.1 241 | 104.a 43| 25 92.4
SILTY CLAY 49.0 193] 1112
AUSTIN CHALK 57.0 129 1231 B 22| B-4/30 2123 0.84 3.20 0 Note 1
AUSTIN CHALK 58.0 12.3 S
AUSTIN CHALK 58.2 11.6] 139.6 22| B-130 1535 1.12 1.51 0
AUSTINCHALK 96.8 1.6
AUSTIN CHALK 969 98 05 285
AUSTIN CHALK 71| e| 272 2.2 | B-1/45 2695 0.62 4.89 0
AUSTIN CHALK 140.1 107} 1303
AUSTIN CHALK 1403 0.742
AUSTIN CHALK 150.4 10.9 129.9 4 1
AUSTIN CHALK 150.8 951 1332 22| E/3 2029 115 1.87 [
AUSTIN CHALK 151.2 120] 1260 268 22| DaE/20 | 100 3104 0.95 4.a8 100
AUSTIN CHALK 151.6 a1 1237 23| B-1/30 200 3296 0.60 6.98 8.3 200 Note 2
AUSTIN CHALK 1516 8.03 11.07 0.16(2) Notes 3and 4
AUSTIN CHALK 152.0 124 1244 05 ] . 230
AUSTIN CHALK 2012 9.1
AUSTIN CHALK 201.3 8.1 05 % 314
AUSTIN CHALK 201.4 103 1305 22 D 614 0.74 1.07 ) Shaly
AUSTIN CHALK 261.0 94
AUSTIN CRALK 2613 | 83| 1363 23 D 1841 0.70 3.00 ] 1
AUSTIN CHALK 303.0 8.7
AUSTIN CHALK 3033 8.3 05| 314
AUSTIN CHALK 303.4 9.1 134.3 2.62 22| D 3497 0383 5.41 0
PROCEOURE T lastmoD2216 ASTM-Da54| ASTM.D4318 |ASTM Dyteo] ] ASTM-02936 ASTM-D2664 | T ASTM_D3148 ASTM-3148 |ASTM-D3g67]  ISAM ISAM_ | ISAM
BF4PRAT21.WWK1
REVISION- 2.1
DATE: 07/13/90
* EXPLANATION OF SAMPLE FAILURE MODE AS FOLLOWS. . NOTES : 1) Al moduli calculated from axial strains using
’ a dial micromeler except where noted. Axial gage
Symbol Failure Type Symbot Fajlure Type . : length is the sample tength
A No discernible failure plane 84 Combination . 2) Triaxiat compression test is cyclic with one
unioad/retoad cycle.
{B) Well defined shear plane @ “X" angle-(deg) 10 Cc Barreling/Bulging .
. vertical of to long axis of core 3) Moduius and Poisson’s ratio calculated from axial
B-1 Shear plane 2] Longitudinat (axiai) spiitting and lateral strains measured using LVDTs. Axial gage
length is 2.8 inches,
B2 Bedding plane shear E o Conical

. ’ 4) For Poisson's ratio values: the valus within parenthests
B3 Shear plane along pre-existing fracture. F No information indicates the numbar of LVDTs recarding lateral strains
shear zone, etc. Dtherwise all 3 LVDTs tacurded strains
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INCLINATION (DEG): VERTICAL

MOISTURE COl g: 10.3

DRY UNIT WEIGHT (PCF): 130.5

DEG. OF SATURATION (%): 95.6

ASSUMED SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50s
ULTIMATE STRESS:
1.07 x 10ES PSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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INCLINATION (DEG): VERTICAL

MOISTURE CO s): 8.3

DRY UNIT WEIGHT (PCF): 136.3

DEG. OF SATURATION (%): 94.9

ASSUMED "SPECIFIC GRAVITY: 2.7

CONFINING PRESSURE (PSI): 0

TEST TYPE:UNCONFINED COMPRESSION
(ASTN D 2938)

TANGENT MODULUS AT 50
ULTIMATE STRESS:
3.00 x 10ES PSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING
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INCLINATION (DEG): VERTICAL
MOISTURE CO g: : 9.1
DRY UNIT WEIGHT (PCF): 134.3
DEG. OF SATURATION (%): 96.5
ASSUMED "SPECIFIC GRAVITY: 2.7
CONFINING PRESSURE (PSI): 0
TEST TYPE:UNCONFINED COMPRESSION
(ASTM D 2938)

TANGENT MODULUS AT 50
ULTIMATE STRESS:
5.41 x 10E5 PSI

FAILURE MODE:
LONGITUDINAL (AXIAL)
SPLITTING




APPENDIX E

WELL AS-BUILT DIAGRAM



Locking Cover

Cap
Concrete Pad
Ground Surface

2-Inch Schedule 80
PVC Pipe

£04.3 MSL

501.7 MSL

6.75-Inch Hole

Cement - Bentonite Grout ——m]:: "

Bentonite Plug =~

PVC Screen with
0.010-Inch Siots

TRPINONRA L NN NN,

7-2" stainless steel centralizers spaced 40'-50
apart between 501.7 and 217.7

245.7 MSL

PVC Tip

Bentonite Plug~—.>
Sand -—»‘
Bentonite Plug ————p .

Sand ————p-f

4.75-Inch Core Hole —— |

Total Depth : 310.0 Feet

Boring: BF 4
Location: N 290,237
E 2,236,629
Date(s) Installed: 4/16/90
Well Construction
Supervising Geologist: Alan Dover
Approved By: Shawn Wood

240.7 MSL

237.7 MSL

217.7 _MSL

215.7 MSL

211.7 MSL

Alternating layers of sand and
bentonite between 211.7 and 191.7

Note: All the backfill materials (sand,
bentonite pellets and cement/ bentonite
191.7 MSL  siurry) were placed by tremie.

NOT TO SCALE

Date: 5/22/90

"As Built"
Well Construction Diagram
Observation Well
No. BF 4

5/90 Figure




