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LOGS OF BOREHOLES RF#14 TO RF#29
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ATTACHMENT I
LOGS OF BOREHOLES RF#14 TO RF#29

As mentioned in Section 6.2.2, an exploratory program that included fifteen boreholes was

undertaken to gain an understanding of the subsurface geologic conditions at the WHB Area and
to provide access for downhole and suspension seismic geophysical methods. Drilling of the

exploratory boreholes began in June 2000 and concluded in November 2000. The boreholes

were located as shown on Figure 2 in the main text and as tabulated in Table F1. Four of the

fifteen boreholes were continuously cored from the surface with PQ (3.35 inch) and HQ

(2.5 inch) coring systems. The remaining eleven boreholes were conventional mud rotary holes,

although an interval at the bottom of borehole RF#22 was cored. The cored boreholes were

logged based on the core, while the mud rotary holes were logged based on the drill cuttings.

Table |-1 Borehole Locations, Total Depth and Drilling Method

Designation Northing Easting Elevation Total Depth Drilling Method
(ft) _(f)

RF#14 N765,309 E571,065 3651.5 550.0 Core

RF#15 N765,774 E570,225 3681.0 330.0 Core

RF#16 N765,056 E570,473 3672.0 452.8 Core

RF#17 N766,076 E571,042 3672.4 667.8 Core

RF#18 N764,522 E570,627 3640.3 493.6 Mud Rotary
RF#19 N765,880 E571,384 3661.8 645.2 Mud Rotary
RF#20 N765,637 E570,797 3671.3 160.0 Mud Rotary
RF#21 N765,899 E570,739 3673.0 192.2 Mud Rotary
RF#22 N766,206 E570,793 3679.2 540.6 Mud Rotary/core
RF#23 N765,311 ES70,465 3674.0 159.1 Mud Rotary
RF#24 N766,344 E570,542 3684.5 268.0 Mud Rotary
RF#25 N765,968 E570,626 3676.5 159.0 Mud Rotary
RF#26 N765,248 E570,580 3670.8 264.9 Mud Rotary
RF#28 N765,510 E£570,105 3680.6 99.8 Mud Rotary
RF#29 N766,018 E570,836 3672.7 430.0 Mud Rotary

DTN GS020383114233.003

Note: DTN: GS020383114233.003 has some minor internal inconsistencies, as follows: RF#24: Log page 1
says at the top that total depth is 268.0 feet and at the botiom that total depth is 267.9 feet. RF#26: Log
page 1 says at top that total depth is 264.9 feet and at bottom that total depth is 265.0 feet. RF#28: log
page 1 says at the top that total depth is 100.0 feet and at the bottom that total depth is 99.8 feet. The
values used herein are based on a review of the data.

The borehole logs were initiated in the field and finalized based on examination in the Sample
Management Facility. The final logs are presented in alphanumerical order beginning on the
second page following this page. The final logs may also be found in
DTN: GS020383114233.003.
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 1 OF 11

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,308.73 E 571,065.44 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0 ft. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 101.8f1. HOLE LOGGED BY: USBR/SMF
- REVIEWED BY. Mark McKeown
ENGINEERIRG
| INDEXES |
ElE
AR 5 CLASSIFICATION
WA ITY o | o g
NOTES PHEAR WALE VELOCTY o) o |8 8 1. AND PHYSICAL CONDITION
w = w a 2
JEHEILIENR Bk
AEHHIHEHHEHEHEEEE
Purpose of Hole: ] j 0.0 to 101.8 . QUATERNARY ALLUVIUM (Qal)
Develop geologic design data 7 1
ruquuvad br Waste Handlmg - 1 0 Qal 0.0 to 5.0: No Recovery
Ruiiets q ] ,
hazard b n 1 5.0-9.1: POORLY GRADED GRAVEL WITH SAND AND SILT
and seismic anaisi. 3 | (GP-GM)s; About 50% fine to coarse, hard, subrounded fo
Drill Equipment: 5 ' subangular gravel; about 40% predominately fine, hard,
Schramm T685 Drill Rig, UDR . : 100 b subrounded to subanguiar sand; about 10% nonplastic fines, no
1000 Drill Ri ' — , ° dry strength, rapid dilatancy, low toughness; maximum size
9 ] X Qal D 65mm, dry, light brown; strong reaction with HC!; firm, strongly
R | {GP-GM)s; cemented.
Drillers: R, Mckay: Dynab - . 50 b
D. Hanison, R. Mckay; Dynatec 3 9.1- 11.5. POORLY GRADED GRAVEL WITH SAND (GP)s;
Drilling Inc.; Satt Lake City, Utah. 4 \ b~ About 60% fine to coarse, hard subrounded to subangular gravel;
10— I Qat [ e about 35% fine to coarse, subrounded to subanguiar sand; about
Drilling Method: 3 ' 100 (GP)s i 5% nonplastic fines, no dry strength, rapid dilatancy, low
Used 12" hammer t0 5.02. E ! . toughness; maximum size 75mm, dry, light brown; strong
Cement 10.75 O.D. casing with 7 ! reaction with HC; firm, weak to strongly cemented.
1.29 stickup, Re-enter hole on - ! 59 Qal d
9/13/2000 with PQ coring system. 1 : GW '. 11.5 - 14.9: WELL GRADED GRAVEL (GW); About 100% fine to
Cored with PQ to 116.06. Used ] \ coarse, hard, subrounded to angular gravel; maximum size
PQ rods as casing and installed | 15— | BT 75mm, light brown; 10% of grave! is partially coated with up to
HQ coring system. Cored with A t Q o 1mm white caliche.
HQ to the total depth of 549.99. E 1 63 G:‘ o
. . GPs P 14.9 - 18.1: POORLY GRADED GRAVEL WITH SAND (GP)s:
Drilting Conditions: 3 t S " About 70% fine to predominately coarse, hard, subrounded to
0.00 to 443.06: Replaced 2 bits. - ! D subangular gravel; about 25% predominately fine sand; about 5%
I , o nonplastic fines, no dry strength, rapid dilatancy, low toughness;
Drilling Fiuid: 20— \ Qal DT trace of cobbles; maximum size 95mm, dry. light brown; weak
0.00 to 5.02: Non-potable water. 3 | 73 (GP)sc _00- reaction with HCI; fim, weakly cemented.
water g\??&toge?mud orey = | RS 18.1 - 23.2: POORLY GRADED GRAVEL WITH SAND AND
" . -1 t & COBBLES (GP)sc; About 65% fine to coarse, hard, subanguiar to
EZ-Mud. 290.09 to 294.15 — B
o iy 3 1 ] angular gravel; about 30% predominately fine sand; about 5%
non-potable water, Quik Gel mud - I » nonplastic fines, no dry strength, rapid dilatancy, low toughness;
;“-:g&vs:d;:l:t?x ‘ggd 1510 | 25~ ' 39 gal " trace of cobbles; maximum size 215mm, dry, light brown; weak
. . 1
549.99: Non-potable water, Quick E ' W .. - to strong reaction with HCI; firm, weak to moderately cemented.
Gel mud with E2-Mud. 3 : — o 23.2 - 26.8: WELL GRADED GRAVEL (GW); About 100% fine to
: B ' - coarse, hard, subrounded to angular gravel; maximum size
Loss Intervals: = \ 77 Qal - 75mm, light brown; 10% of gravel is partially coated with up to
290.09 to 294.15 e X (SM)g - 1mm white caliche.
. . — o
Casing Record: . 30': l I 26.8 - 30.6: SILTY SAND WITH GRAVEL (SM)g; About 55%
0.00to 4.72: 10.75 OD casing. - ' 100 - predominately fine sand; about 30% predominately fine to coarse,
0.00 to 116.06: PQ casing 7 t r hard, subrounded to subangular gravel; about 15% nonplastic
116.06 to 549.99: No casing 3 : ] L fines, no dry strength, rapid dilatancy, low toughness; maximum
— , - size 60mm, dry; weak reaction with HCI; firm, weakly cemented.
Hole Completion: ] . I
Ream hole from 5.00 to 550.15 - ' 23 L 30.6 - 44.6: POORLY GRADED GRAVEL WITH SAND (GP)s;
with 8.5 Tricone Bit. Set and 354 ) — About 60% predominately fine to coarse. hard, subangular gravel;
cement 512.22 of 4.5" PVC ~ ' - about 35% predominately fine to medium sand; about 5%
casing. B ' - nonplastic fines, no dry strength, rapid dilatancy, low toughness;
» ¢ — Qal an maximum size 170mm, dry, light brown; weak reaction with HC;
- ' (GP)s - firm, weakly cemented.
. X 100 :
= X o 44.6 - 47.8: POORLY GRADED SAND WITH GRAVEL (SP)g;
40— ) — -— About 60% predominately fine to medium sand; about 35% fine
I ) r to coarse, hard, subjounded 10 subangular gravel. about 5%
] ' L nonplastic fines, no dry strength, rapid dilatancy, low toughness;
- 1 70 - maximum size 160mm, dry, light brown; weak reaction with HCI;
. ' = firm, weakly cemented.
- ' -
I : - 47.8 - 52.5: NO RECOVERY
45 ' Qal - 52.5 - 55.6: WELL GRADED GRAVEL (GW). About 95% fine to
1 ' 1] (S: - coarse, hard, subrounded to subangular gravel; about 5% fine to
] ' R ol coarse, subrounded to subangular sand; maximum size 190mm,
- ' I LT moaist; no reaction with HCI; approximately 30% of gravel is
3 ! caliche coated.
— t 0 NR
B b
COMMENTS: 1. All measurements are in fest unless noted otherwise.
2. LCM (Lost Circulation Materi ists of tting
3. uscs ‘ L i in the field, with kmited access to samples to

keep samples intact for mture tests.

4. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
downhole survey conducted after PVC casing instalied.

5 USCS sail classifications are based on USBR Earth Manual procedure 5005 -
ining Unified Soil Cl jon (Visual Method)
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WHB _LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 2 OF 11

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 765,308.73 E 571,065.44 GROUND ELEVATION: 3651.52

BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0R. ANGLE FROM HORIZONTAL: -0

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 101.8%. HOLE LOGGED BY: USBR/SMF
- : REVIEWED BY: Mark McKeown

!

% CORE RECOVERY

CLASSIFICATION

NOTES FHEAR WAVE VELOCITY AND PHYSICAL CONDITION

OEPTH

HARDNESS
WELDING
FRACTURE DENSIT’
GEOLOGIC UNIT

{uscs)
GRAPHIC

BEREREREE

55.6 - 60.5: WELL GRADED GRAVEL WITH SAND (GW)s;
About 85% fine to coarse, hard, subrounded to subanguiar gravel;
about 15% predominately fine sand; trace of fines; maximum size
120nwnlegry, light brown; weak reaction with HCI; soft weakly
cemented.

(=]
z
X

71 Qal
GW 60.5 - 69.3: POORLY GRADED GRAVEL WITH SAND (GP)s;
About 80% fine to coarse, hard, subrounded to subanguiar

about 15% fine to coarse, subrounded to subangiuar sand. about
5% nonplastic fines, no dry strength, rapid dilatancy, low
toughness; maximum size 170mm, dry; weak reaction with HCl;
soft, weakly cemented.

69.3 - 78.1: POORLY GRADED GRAVEL (GP). About 100% fine
to coarse, hard, subrounded to subanguiar gravei; maximum size
120mm, moist; no to strong reaction with HCI.

78.1 - 80.3: POORLY GRADED GRAVEL WITH COBBLES
{GP)c; About 50% coarse, hard, subangular ; about
cobbles; moist, cobbles have caliche coating.

&

.v. i Ol

Qal
4 (GW)s

3

(9]

.o Ole ¥

(0% 0% [
AR RERE RARERE RS

g

-]
L

80.3 - 84.8: POORLY GRADED GRAVEL WITH COBBLES
{GP)c; About 80% coarse, subrounded to subangular gravel;
about 20% cobbles; moist.

Qal
(GP)s

&

101.8 to 192 5ft. COMB PEAK IGNIMBRITE - TUFF “X" (Tpki):
Py mc y indurated light to

dium gray MI with 10 to 15 percent, Ingm greenish-gray,
pumice clasts , up to 20 percent grayish-red voicanic lithic clasts
and 2 to 3 percent phenocrysts of samdlne and plag.odase
Generally the tuff is slightty d (W4), ly soft (H5)
to soft (H6), and very slightly fractured (FD1). Both upper and
lower contacts are unconformable.

-~
[=]

|

Yo

Qal

GP Discontinuity Measurements:

-
@
)

Infili
Smm clay
<1mm light brown stain
clean

47

T

102.3 75
115.8 05
140.4 15
1725 25 trace clay

172.2 25 trace clay

188.0 20 sand

189.9 30 R3 trace clay

190.2 35 R3 3mm aitered tuff
190.8 30 R2 clean

192.5 to 203.4 ft. POST TIVA CANYON BEDDED TUFFS

{Tpbt5):

Nonwelded, devitrified, d (7) fallout lephra and pyrociastic

FD51 100 | 73 flows d by distinct pal tuffs ave very pale
orange with 20 to 30 pemem pumuoe clasts and less than 1

67 | 67 percent, pale red, voicanic lithic clasts. The tuff has upto 1

FD6 g percent quartz, sanidine and lesser plagiociase, with less than 1

H6 1001 100 percent biotite and manganese oxides. Generally the bedded

tuffs are very soft (H7), moderately weathered (WS) and slightly

88 | 88 to very slightly fractured (FD2). The lower contact is

unconformable.

o0 o
R RALER SRR A B

i
DV

i

(2

BRRRRAL
g

(GP)

]

\ g

)

Qal
49 (GPX

lnl|lllJIllLl_lIllllLlllLLLlll|ll||l|lll|‘LLl_lllulnlllllllnlllJ_Lllllltl

> O s Y7o
o o
I RARERARERR!

&

8

s Lo da b tada gt st tadalals

H7 Discontinuity Measurements:
HE FD4 th le* __Roughness _Infilli
88 | 63 Qal 197.3 20 R3 clean
201.8 45 R3 clean

-3
o

203.4 to 275.0 ft. TIVA CANYON TUFF CRYSTAL RICH
H7 NON-LITHOPHYSAL ZONE (Tpcrn)
NR | 93 | 93 Pyroclastic flow, moderately to mostly densely weided, devitrified,
pale red to grayish red, with up to 15 percent phenocryts.
[—— Phenocryts are mostily sanidine and plagioclase with some quartz
and rare biotite. Rare pumice from 212.5to 222.8 ft. and up t0 15
HE6 FD2! 83 | 83 percent pumice dasts from 222.8 to 269.0 ft. From 276.7 to
288.0 . the tuff has up to 2 percent pumice clasts and Sto 8
percent phenocryts of sanidine and plagioclase with rare biotite.
Gererally the tuff is moderately soft (H5) to mostly moderately
hard {M4), slightly d (W4), and i y
to moderately fracture (FDS) The lower contact is conformabie

g

]
lllILlll‘rllLllllll

HS 100 | 65

Toki
100 94 Depth le* _Roughness _infilli
H6 FD1 - a0 RS  dean
0 R3 8mm silica
2054 30 R3 trace white mineral
-39 R3 Vi "

; lacewhiemiceal )
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 3 OF 11

FEATURE; Waste Handling Building PROJECT: Yucca Mountain Project STATE. Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,308.73 E §71,065.44 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0 ft. ANGLE FROM HORIZONTAL: -9
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 101.8ft. HOLE LOGGED 8Y: USBR/SMF
- REVIEWED BY. Wark ¥cKeowr
ENCIREERING
|— INDEXES |
> >
= x
[} w
NOTES SHEAR WAVE VELOCIT) |3 z CLASSIFICATION
E e al lu|B o |4 AND PHYSICAL CONDITION
w b =1 w 4 e
z 3|85 &8 § 2 |Z
& gig|s | 52 |8
B |8EEEEEEEE| S| S| E =] 8
110 . 206.5 40 R3 trace white mineral
. ' 206.9 20 R3 trace white mineral
] 1 98 | 96 208.0 10-20 R3 4mm white mineral
- ' 208.6 30 R2 0-5mm white minerat
- ' 213.6 35 R2 clean
1 ! 214.7 10 R2 clean
. ! §1 g.B ;g :g clean
115~ ! 100 | 100 18.1 clean
. ! 2235 25 R3 clean
E X 2237 50 R3 clean
- ' 224.7 40 R2 clean
- ) 2253 20 R2 clean
p . 227.8 15 R3 clean
= ' 2284 25 R2 sand
1203 ! 230.0 05 R3 clean
b ! 234.7 40 R2 clean
. ! 9% | 88 2384 30 R2 trace white mineral
. ! 240.1 55 R2 clean
1 ! 2433 85 R2 clean
= } X 250.1 05 R2  10mm tan clay; polished;
— ) slickensided
1253 ' 253.2 40 R2 sand; gravel
. i 2539 30 R3 clean
— 1 256.3 5 R2 sand
1 1 2567 151040 R2 sand
- ! 2573 1mm white mineral
3 } . o7 | o7 267.4 10 R3  dlean
a ! 267.7 60 R2 2mm silica
E ' 268.0 0 R3 clean
130 . 268.4 0 R3 sand
- ' 268.8 20 R3 clean
s } ) 268.9 25 R3 clean
] 1 269.3 30 R3 clean
— 4 1 270.5 10 R2 trace white minerat
3 ! 270.7 20 R2 trace white mineral
3 ! 2734 15 R3 clean
135 b 9% | 96 2743 15 R3  dean
- 1
1 * : 275.0 to 395.0 ft. TIVA CANYON TUFF CRYSTAL POOR
3 | UPPER LITHOPHYSAL ZONE (Tpcpul)
~ | Pyroclastic fiow, densely weided, grayish orange to pale red, with
] 1 H6 FD1 2 1o 5 percent lithophysal cavities, up to 20 by 40 mm in size.
140 ! Lithophysae increase to 15 percent at 310.0 ft and up to 25
B ! percent at 320 ft., with up to 50 percent cavities partially filled
7 ! with silica. Phenocryts compose less than 1 percent of the tuff
— ! mostly sanidine and pilagiociase with minor biotite. Also up to 3
] . percent pumice clasts as large as 40 by 10 mm. Zones of
- h nonwelded, fracture fill(?) from 334 to 359 ft., and 369 to 395 ft.
- \ composed of reworked and variously bedded clay/silt sized,
1451 | 100] 93 tufaceous material. Generally the tuff is ly soft (H5) to
R 1 mostly moderately hard (H4), slightly (W3) to moderately
] 1 weathered (W5), and intensely to moderately fractured (FD6).
3 ! Lower contact is conformabie.
- 1
-~ b 1 Ok ity M s:
-1 1
1 .
J Depth Angie® _Roughness Infilling
150 X 2759 20 R2 dean
- i 276.0 25 R2 clean
k | 278.7-279.4 30 R2 0.6 breccia; sand & grave!;
N 1 cemented
~ 4. 279.6-280.0 60 R3 0.4' breccia; sand & gravel;
Jl ! cemented
4 L ! 280.1 35 R3 10mm breccia
155+ ! 99 | 99 282.0 30 R3 trace white minerat
3 : 280.9-281.2 50-80 rotated; breccia
B , 2814 55 R3 breccia
= i 284.0 20 R2 1-2mm silica
- \ 283.1-284.9 0-20 R3 clean
- t 285.0 10 R3 1mm silica
= | 285.3 25 R2 clean
160 ! 286.0 35 R3 trace silica
-5 J 1 287.0 25 R2 3mm silica
7 ! 287.6 25 R3 1mm silica
~ ! 2884 60 R3 clean
3 , 288.9 35 R3 clean
~ ' 289.0 70 R3 clean
- i 2893 - 15 R2 clean
165 ! 100 | 100 289.4 65 R3 clean
- t 289.8 10 R3 2mm silica
. ! 290.7 25 R2 trace white mineral
- t 291.4-2916 35 R3 40mm clay, sand, gravet
] r ! 2922 35 R3 grave|
. ! 291.9 75 R3 2mm silica

ANL-MGR-GE-000003 REV 00 I-5 September 2002




WHB LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 4 OF 11

FEATURE: Waste Handiing Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 765,308.73 E 571,065.44 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 5§50.0 . ANGLE FROM HORIZONTAL: -0
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 10181t HOLE LOGGED BY: USBR/SMF

N REVIEWED SY. Mark McKeown

"ERGINEERING
1z
@
r4 g =
HEAR WAVE VELOCITY 818 CLASSIFICATION
NOTES M 2l .|l 5 AND PHYSICAL CONDITION
T g H 2| ¥ 8 § g
& @ d g § § 52 s
8 |8EBEEEEEE| || E| x| =| 8 |B
170 TL N 100 | 100 %.3 0 FRtg clean
- .9 4 clay, sand
- X 295.1-2955 30 R3 ia, sand, grave), . day
3 ' 295.8-296.0 50 R3 breccia, sand, gravel, tr. day
A ' 298.6 30 R3 <1 mm silica
-] | 2992 65 R3 clean
ERR S me 2B oo
R FD1 .7 clean
175 ' 100 90 304.2-306.0 70 R2 cay, sand, gravel
— . 306.8 30 R3 1mm silica
i \ 307.2 35 R3 1mm silica
1. | 308.9 60 R3  20mm siica
I ( 308.4 25 R3 2mm silica
_ ¢ 310.4 35 R2 1mm quartz
] 1 3106 30 R3 none
180~ [ | 3113 55 R3 none
- ' Tpki 311.8 §§ R3 none
B . H6 312 45 R3 sand, trace quartz
71 . 312,2-313.3 45 R2 breccia; sand & gravel
E ' 3145 % R3  aang ‘2Por Phase minerals
7] = 3152-316.1 45 R2  breccia; sand, gravel, ciay
185 t 100 | 80 317.0-3203 20 R2 sand, gravel, dlay
i ] 3225 65 R2 none
B ' 322.8 (113 R2 trace white minerat
~ : gggQ ;g R2 none
3 4 R3 none
] : 321.0 60 R3 8mm vapor phase alteration
I X 326.3 10 R3 1.2 clay, sand, gravel
190~ | 327.3 50 R3 clean
1 | 3292 051035 R2 15mm clay
] 1 81| 74 3448 S5to 15 R4 imm clay
- I FD2 348.0 05 R3 <1mm white minerat & clay
h : - gga.Z)-SSB ° 3855 f?z <1mm clay(?) & MnO(?)
J . A clay, sand, gravel breccia
. 1 35 2% R dmmeex
. m sand, gravei, clay
1957 - 360.4 30 R2  dean
- , 78 | s9 361.6 25 R3 dean
hn , 362.2-362.4 65 R2 sand, gravel, day. MnO
~ | 3634 70 R3 trace white mineral
9 | Tpbts 364.0 s R3 clean
- 1 H7 364.6 55 R3 trace white minerat
B ' P 364.8 20 R2 MnO
200 ! T 366.8-367.5 40 R3 clay, sand, gravel
3 ! F 3950104437 TIVA CANYON TUFF CRYSTAL POOR
N ) - MIDDLE NC:‘N-LITHOPHYSAL ZONE (Tpcpmn)
~ - Pyroclastic flow, densely welded, devitrified, pale red, tuff with
. : ar less than 1 percent lithophysae up to 50 by 10 mm. Less than 1
R \ b.'t+ percent phenocryts of sanidine, plagiociase, and biotite. The tuff
205-: V 1 {y has 1 to 2 percent very iight gray pumice clasts and pink
3 : * bOr; spherulites, and up to 10 percent volcanic ithic fragments. Zones
- ' g S of nonwelded, fracture fill(?) from 402.7 to 431.7 f., 434.0 to
-_ ! - Q- 435.8 f., and 442.4 to 443.7 ft. composed of reworked and
3 : - ;feno;;ly bedded day/sm snzed wifaceous matenal Generally
1 : is y (HS5), mc y to slightly
X Ps [ {W4), with fracture censmes ranging from sugrmy fractured (FD3)
21 \ g 5N to very intensely fractured (FDB). Lower contact is conformable.
] : b, r Discontinuity Measurements:
3 , e
: ' . i; Depth ingle’ _ Rouah infili
! iD= 9 0 3 2mm clay
= ! P} 368.9 05 R2 clay, sand, gravel
215 : ¢ o 370.0 30 R3 MnO stain & Smm clay
B ' . Fb A 3737 15 R4 contact bemn clayey
- o infilling materal at
] X Lo e 3 3739 60 2 2mm hica pe
J O 374.3 35
3 l oo 3743 55 R2
3 i ‘. 3748 60 R2 trace of clay
- 1 . E 375.1 2q§t::rtz filled lithophysal cav.
220"_‘ ! geJn m thick
3 ' Pe J— 3754 50 R3 trace of clay
g ' oy 3 375.6 60 R4
B : 378.6 45 R3 trace of clay
14 gomos R
] sl 8.8
7 ' 2er 379.0 0 R4 1mm silica
225+ | N 379.6 15 R4 trace silica
- ! i 379.8 20 R3
B ) ok 380.0 75 R3 1mm silica
b ! e 380.2 65 R3 trace silica
.3 ! Po_ | 380.7 05 R3
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14
PROJECT: Yucca Mountain Project
COORDINATES: N 76530873 E 571,065.44
TOTAL DEPTH: 550.0 f.

FEATURE: Waste Handiing Building
LOCATION: ESF North Portal Pad
BEGUN: 9/13/2000 FINISHED: 9/27/2000

SHEET § OF 1

STATE: Nevada
GROUND ELEVATION: 3651.52
ANGLE FROM HORIZONTAL: -90

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 101.8ft. HOLE LOGGED BY: USBR/SMF
. REVIEVWED B Wank VicKeown
> >
E ] z CLASSIFICATION
HEAR WAVE VELOCITY 8|8
NOTES e 2| el oo o AND PHYSICAL CONDITION
w s > w @ 2
z 515(5(&|8 83 |z
5 2318 8] 82 |3
B EEEEGEBEE|F| S| E| = | x| 8 |8
E \ FD5 e 381.0 28 R3
230 \ b.'t 3808 58 R3
A L F 14 Q 4
. : "WOF 381s 10 R4
- | ' 381.7 20 Re
_ . a1 | 56 T 382.0 15 R3 trace of clay
B ! oL 382.2 15 R3 trace MnO, trace clay
3 | O 3821 45 R3
eI G I -
- ' R g
. X oF 3829 35 R4 trace MO
1 ' Poe 383.3 30 R4
] ' K %}; 05 23 trace silica, trace clay
- ' ) [ X 10
3 ) H4 FD3 + 384.7 60 R3
I ! r 384.7 35 R3
240 : ¢, OF 3849 2 R3
- i .9 2! R3
. : o-qd_ 385.0 35 R3
] I 90 | 69 T 386.1 10 R4
] | O 386.4 40 . R4
- \ Ps 386.7 80 R3
245 ) P ol 387.8/387.9 75 R2 3 anastamosing vpps, vp
] | Sor %87 20 R4
- 1 - - .,
B . Pef 3893 75 R5
B X -" g- 389.5 75 R3 trace MnO
] : . 389.8 80 R4
2 . FD7| 86 | 18 390.4 80 R3 vapor phase (Vpp)
3 X A5 e of 390.7 45 R4
250 ‘ 1 Do 390.8 75 R3 vapor phase (Vpp)
. ! FD9| 46 ) © A S S - -
-1 1 - r .
- . Teem | 5 F 3922 40 R4 trace vapor phase
- 1 b, 392.6 75 R2 vapor phase to 2mm (Vpp)
- ! - 392.8 35 R4
7 '| S F gggg Bg 22 vapor phase to 1mm (Vpp)
255 3 O . 4 3
k= : FD6 Pe 396.8 75 R2 vapor phase (Vpp)
] X 77 | 38 bR 8 gsa.a 80 R2
-~ D 99.5 5 R3
e \ bt 4003 15 R3 ace MnO
7] | = 400.7 80 R2 vapor phase (Vpp)
" i O, 4g1 7 Bg 23
i N 401.4 4
260 ! - & 4038 20 R2  cay0.52em
s : 0 g ;08.6 45 R4 contact (?) between cobble
E ! M| o b, b pumiceous, lithic-sich infilling
B ) - % 408.9/400.9 40 R4 well cemented pumiceous
— | o lithic-rich infilling w/Tpc frags
265 1 o E 409.9/413.4 40 R3 tuffaceous infilling w/<15%
J 1 81 0 . white/gray altered pumice
- ! FDo b 417.8 10 RS clay 20mm
] I Lo 4229 10 RS clay 30mm+ extends into
. : b _of profol 0 R 1
T - .9 1 4 bedding; f.grained
] ' 97 Dot 4280 20 R4 bedding: f.grai
- il . g f.grained
] : H4 o & 4311 10 R3  2mmciay
270 ; C 432.2 20 R3 trace white mineral
3 ) = O 2324 ; g R3 trace white mineral
- i Pe [ .6 R3 trace white mineral
= . - 4330 20 R3 1-4mm tuff
- 1 - 4340 15 R4 wff
;(‘ ! C 4359 15 R3 1mm clay & white mineral
n ! s 99 | 32 4373 80 R2 vpp alteration
275 X FD4 438.7 75 R3 trace white mineral; S5mm
3 clay>”
B X 4403 15 R3 trace white mineral
-] ! ] 4413 75 R3 trace white mineral
3 i FDo 4414 65 R3 trace white mineral
B ' 1 4418 85 R3 trace white mineral
= ' 4420 85 R3 trace white mineral
280 : ¢ 4421 15 R4 clay; tuff
- I
1 rou| 10| 54 | ez 413700 S8, TACATON TUEECrrSTAL POOR
T ; Pyr:c::'stic "?ow densely welded, devitrified, moderate orange
4 pink tuff with 1 percent very light gray pumice. of
— : sanidine and rare biotite compose less than 1 percent of the rock
2853 . by volume. Lithophysal cavities compose up to 15 percent of the
J 1 rock by volume and are generally 20 by 30 mm in size.
] ! FD8 Lithophysae are filled and coated with vapor phase minerals to
4 ! > 98 0 varying degrees. Generally the tuff is moderately hard (H4),
E “ =2 slightly weathered (W3), and intensely fractured (FD6). Lower
ANL-MGR-GE-000003 REV 00 I-7
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WHB LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14
FEATURE: Waste Handiing Buiding
LOCATION: ESF North Portal Pad

BEGUN: 9/13/2000 FINISHED: 9/27/2000

PROJECT: Yucca Mountain Project

COORDINATES: N 765,308.73 E 571,065.44

TOTAL DEPTH: 550.0 ft.

SHEET 6 OF 11

STATE: Nevada
GROUND ELEVATION: 3651.52
ANGLE FROM HORIZONTAL: -90

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 101.8f. HOLE LOGGED 8Y: USBR/SMF
- REVIEWED BY: Mark MoKeown
> >
z
w 2 CLASSIFICATION
HEAR WAVE VELOCITY al|o
NOTES PHEAR WA P g | & 3. AND PHYSICAL CONDITION
w e S w 2 a
T z F =
E glaic|&|8] 32
o [4 = g o b4 2
B |BEREEEEEE (T | S| E x| | &
~ X e8| o - contact is conformable
1}
2903 i nd Discontinuity Measurements:
. C
I ' [ Depth Angle* _Roughness Infilling
] 661 0 o 4437 60 R3 Tmm clay
§ ! n 4442 75 R2 clean
' * t 4449 60 R2 clean
R ! 445, 35 R2 dlean
295+ : — 446.3 15 R2 trace white mineral; sand
- ' 100{ © - 446.8 30 R2 sand
. i - 4472 30 R2 sand
3 1 o 4537 60 R2 1mm silica
3 ) =
] ' X - 455.6.0 to 550.0 ft. TIVA CANYON TUFF CRYSTAL POOR
| FD8| g1 | o C LOWER NON-LITHOPHYSAL ZONE (Tpcpin)
! - astic flow, densely weided, devitrified, mod
. C pink tuff with less than 1 percent light gray pumice clasts.
3 : - Phenocrysts of sanidine and plagioclase compose 1 to 2 percent
3 . - of the rock by volume. Reddish brown lithic clasts compose less
\ H4 - 1 percent of the rock by vol G lly the tuff is y
E | 89 | 13 29 hard (H4), slightly weathered (W3), with fracture densities
7 ' - ranging from slightly fractured (FO3) to intensely fractured (FD6).
305 1 — Lower ined, bottom of borehole at 550.0 ft.
p \ L
-3 t ™ i Uity M
E ; sp D Y
- I - "
a Depth Angle* _ Roughness _Infilling
] ! %10 o 4557 40 R3 Gean
b | - :gga 3(51 sg g to tmm silica
' X ean
3107 ' nf 458.1 35 R3 3mm silica
7 ' Tpopul r 460.2 60 R2 trace white mineral
- ! — 460.0 30 R3 trace white mineral
s 1 - :60.4 gg R2 clean
. C 60.9 R3 trace white mineral
] ! FD6| 98 | 32 o 4611 85 R3 trace white mineral
31 5_- . o 461.3 35 R4 MnO & trace white mineral
i ) o 461.8 60 R3 clean
j \ - 462.1 60 R4 clean
3 ' o 462.7 30 R3 clean
B 1 - 463.1 ;5 R4 trace white mineral
-1 ) = 463.9 5 R4 clean
3 ' Hs FD8| 74| © o 464.1 55 R3 trace white mineral
4 ) I 464 8 35 R3 trace white mineral
320+ ' " 465.0 55 R4 clean
1 . o 465.5 65 R4 clean
- ) - 465.9 70 R4 trace white mineral
- : 83 | 38 r 466.3 65 R4 trace white mineral
-~ \ o 467.0 20 R3 trace white mineral
] 1 - 467.1 75 R2 trace white mineral
1 0 467.3 50 R2 4mm sand & silica
325 ) H4 FD6 t— 467.7 50 R3 trace white minerat
e ' r 468.0 80 R4 trace white mineral
. ' 468.2 55 R4 clean
— ! 91 | 41 E‘ 468.4 80 R4 clean
I X °r 468.5 35 R4 trace white mineral
4 \ - 468.7 60 R4 clean
] | = 469.0 70 R4 clean
330;-!' ' L 469.4 45 R4 trace white mineral
| <t 470.0 60 R2 trace white mineral
. I i - 471.2 80 R2 trace white mineral
] ' FD8| 6 [} e | 472.4 80 R3 trace white mineral
. ' ST 4728 80 R2 trace white mineral
] ' ol 4731 75 R3 trace white mineral
. ' LS 474.5 10 R2 trace white mineral
235 : ¥y 476.8 80 R2 trace white minesal
m \ 100 N 476.2 80 R1 trace white mineral; trace
- silica
E X 477.3 75 R trace white mineral
3 \ 4784 B85 R1 vapor phase alteration-2mm
1 478.5 55 R3 trace white mineral
7 | H? 74 479.0 60 R1 trace white mineral
B ' 480.3 70 R1 2mm vapor phase minerals
340 ! (healed)
- ! FD2 .9 75 R1 2mm vapor phase minerals
E ' {healed)
7 . a82.4 55 R1 2mm vapor phase minerals
3 X (healed)
7 ! 483.1 45 R4 trace white minerals
3 ) 81 484.4 65 R4 dean
~ 345 ' 484.6 60 R4 clean
n 1 4854 80 R2 trace white mineral
] ! 4856 75 R4 ciean
= ' 485.9 50 R4 trace white mineral
ANL-MGR-GE-000003 REV 00 I-8 September 2002




WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 7 OF 11
FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765308.73 E 571,065.44 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0 ft. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 1018 1. HOLE LOGGED BY: USBR/SMF
- REV:EWED 3Y  Mark McKeown
ENGINEERING
<
$l8 g CLASSIFICATION
w | Q H
Q
NOTES [FHEAR WAVE VELOCITY ol |8 3 1o AND PHYSICAL CONDITION
" g1z2|12 |y 88 | =
= Q =] Q 5 8 5 a o
% §leld3lo)c¢ = |2
8 |sggeggggg|s|F[B |~ || 8 |8
B j } 486.2 70 Ré clean
7 . 7 487.3 85 R3 trace white mineral
350 \ 487.0 80 R2 clean
B . FO5| 89 | 67 488.2 60 R3 trace white mineral
3 ) 489.1 60 R3 trace white mineral
- 1 R 489.7 30 R3 trace white mineral
1 ' H7 - 490.0 60 R4 trace white mineral
N ! (Fracture | %} | 490.0 S0 R4 trace white mineral
E ' sa | 32| Fny | f 4940 0 R2 MnO stain
355 . FD6 i 493.8 30 R3 trace white mineral
B . i} 4934 35 R3 MnO stain; trace white
- ) 56 1 57 o mineral
- i P N 492.8 20 R2 clean
b ' 4819 40 R3 clean
] ) y 491.8 80 R3 trace white mineral
3 ! L 4916 30 R3 clean
1 ' - 4912 10 R3 clean
360 { ' eoal 881 V7 1o 495.0 05 RZ trace MO & white mineral
~ ! oS 4953 80 R3 clean
I : =5 4959 75 R3 clean
] , Doy 497.4 80 R3 clean
= . He L B 498.0 65 R3 clean
J ' Tpepul o= 498.6 80 R3 clean
B l ' s7 | 18 2 498.9 60 R3 trace white mineral
365 ' oo 4992 70 R3 clean
. ' [N 499.4 80 R3 clean
- ! FD6 o 499.6 80 R3 clean
] ! L 499.8 05 R3 dean
3 ' a7l 28 o 504.0 10 R3 trace MnO & white mineral
1 . =L 503.4 85 R3 trace MnO & white mineral
3 \ / 504.5 15 R3 trace MnO & white mineral
370 | 7 506.8 80 R3 trace white mineral
in 1 507.5 35 R3 clean
] i 508.4 65 R2 trace white mineral
— | H6 FD3 / 500.6 70 R3 trace white mineral
- ! ] 500.7 70 R3 trace white mineral
4 ! 3 501.6 75 R3 clean
1 ! 78 | 64 501.7 70 R3  trace white mineral
375 X 502.1 75 R3 trace white mineral
] ) FD7 502.3 70 R3 trace white mineral
3 ) ; 502.6 65 R3 trace white mineral
- ) . 502.7 75 R3 trace white mineral
- ) Foo 502.8 15 R3 trace white mineral
3 ' 503.2 85 R3 trace white mineral
— ' FD8 512,19 65 R3 trace white mineral
380 ! 3 512.9 80 R3 trace white mineral
3 ! . 513.0 70 R2 3mm vapor phase mineral
— : 9 | 19 sy 514.0 25 R2 trace white mineral
3 , (Fracture 514.2 75 R2 trace white mineral
3 X FDé Filt) 514.3 10 R2 trace white mineral
. | 515.6 15 R3 clean
. ! 516.4 15 R2 trace MnO
1 ! g 517.8 10 R1 trace clay
385+ ! 517.9 15 R2 tmm clay: sand
p ! 520.4 70 R2 MnO, white mineral stain
] ' 520.6 75 R2 MnO stain
7 ! FDS| 100 | 63 118 520.9 80 R2 clean
] ' H3 JIE 520.5 80 R3 cean
] | . §21.2 85 R3 MnO stain
] § 522.0 10 R3 clean
390~ ¥ 5226 15 R3 dean
J 523.3 80 R2 15-40mm sand
- 523.8 80 R2 gravel fragments
] 524.0 25 R3 healed
i 526.0 25 R2 0.4ft. Sand, gravel, & clay
B breccia
= 528.4 75 R3 trace white mineral
395~ 100 86 3 5289 60 R2 clean; slickensides
3 [ 9ee 529.3 65 R2 clean; slickensides
R FD3 N 529.4 70 R2 clean; slickensides
s P 530.4 25 R2 3 to 8mm clay;
3 o slickensides;
2 HI! polished; hard
— Tpepmn e, °% 530.8 55 R2 clean
400 h 531.2 40 R2 clean
B 5317 80 R2 trace MnO
7] 531.5 10 R3 MO stain
3 532.0 50 R3 MnO stain
4 532.1 15 R3 MnO stain
= 532.5 55 R2 sand
— H6 95 | 75 53247 40 R2 trace day; sand
h 532.8 50 R3 sand
4057 FD3 Frmre 5330 70 R2 sand & gravel
- 533.1 75 R2 sand & gravel
] H4 533.2 70 R3 clean

ANL-MGR-GE-000003 REV 00 I-9 September 2002




WHB LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 8 OF 1

FEATURE: Waste Handling Buiding PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,308.73 E 571,065.44 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0 . ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  101.8 ft HOLE LOGGED BY: USBR/SMF
- : REVEWED 8Y: Mark McKeown
r >
§ g g CLASSIFICATION
| ] H -
NOTES PrEARWAEVELAT o | 12| 8 o | AND PHYSICAL CONDITION
ul ] w ! -
z AH R R
& Z @ H Q x g2 | g
8 f1E|Ele|l=!| 8 &
- HZ- HEDo } o 533.3 65 R3 clean
- H5 FD6 7P 533.5 65 R3 trace white mineral
R - 536.0 70 R3 clean
410 534.1 as R3 clean
i 100 [ 92 534.1 45 R3 clean
E H6 FD3 534.4 50 R2 clean
3 534.5 15 R2 clean
= 534.6 80 R3 clean
] 534.7 70 R3 cean
E 534.8 30 R3 trace white mineral
415 ; 535.4 60 R2 0-1ft. Sand & gravel
3 5 535.6 70 R3 sand
536.1 80 R3 clean
= g ﬁg 80 R3 clean
. . 80 R3 clean
] FO1] o8 | 98 5369 80 RZ  trace white mineral
7 . 537. 60 R2 3mm clay
4203 (Fracture/f 53756 70 R2  dean
B ) 537.9 75 R2 clean
R 538.2 80 R2 clean
3 NoR OB oo
3 r : 8 clean
J (FOg] JF 538.8 85 R2 clean
= H5 o 538.9 85 R2 clean
4251} - 539.3 65 R3 trace white mineral
3 F §39.5 70 R3 clean
] + 539.7 75 R3 clean
. FD3| 100 89 I 539.8 75 R3 clean
1 o 540.0 15 R3 trace white mineral
. T 540.9 20 R3 trace white mineral
- 1 540.5 70 R2 clean
430 [ 540.9 60 R2 trace white mineral
30 " 540.8 30 R3 clean
— 1 i 541.2 60 R2 trace white mineral
3 g 541.4 20 R2 trace white mineral
] FD5| 96 | 49 T £, %3 541.6 80 R3 trace white mineral
- pepmn \ . 541.8 85 R3 trace white mineral
4 A 542.2 80 R3 trace white mineral
4 (Fracture 1 - 542.3 80 R3 trace white mineral
435 Fill) g 542.8 85 R3 trace white mineral
~ —~1 543.0 80 R2 trace white mineral
B e I 543.5 10 R2 clean
_71 Ny 5437 85 R3 trace white mineral
P\ 55:22 gg 222 clean
3 b et . 1-2mm dla
7 Ha | FD31 1001 77 | 1pcomn n 544.4 85 R3 dean Y
440 H 545.0 85 R3 trace white mineral
3 - 5453 50 R2 clean
- o 5457 10 R2 clean
] o 545.5 10 R2 clean
- - racture| - 546.8 80 R2 1mm clay
- Eill E 546.9 50 R2 1mm clay
3 547.0 75 R2 imm clay
445: - 549.5 40 R3 clean
. H FDs [~
— 95 6 - * Angles are measured from core axis and are plus or minus 5
] o degrees.
450_: ) Tpeph '_E_
] C
455 e 9% | 48 -
3 '
3 | FOS E
450 . 00 »
7 7o Tpcpin . E
e N b
j : 100 | 39 -
465 -
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 9 OF 11
FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,308.73 € 571,065.44 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 5500 ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  101.8 . HOLE LOGGED BY: USBRISMF
- REVEWED 3Y. Mark McKeowr
"ERGIREERING
ElE
K §ls £ CLASSIFICATION
L ) z
HEAR WAVE VELOCITY &8
NOTES M 2| .88 o | AND PHYSICAL CONDITION
T ¢ Z 2 ¥ 8 ] I
£ §/3|o|&|8] 22 |&
& g|lg|9]¢& = |3
6 |BEHEEEREE I Sis{E x| & &
B \ FD5| 100 | 39 a
- ! S
470 ! —
-: : —
3 ! -
. . -
— | dad
] . »
- I -
475 . FD4| 100 | 69 -
-1 1
] ! d
3 ) e
e 1 I
. X -
E x a2
480 i C
. ! 18
= ! C
p ' —
] . a
E ; a3
] l A
485 | Fo3| o8 | 76 -
. ! -
. | c
-y 1 —
3 : a
3 | t
1 -
490} | -
h ' L
- ! -
3 . r
E | L
E | £
4957 '. 100} 55 -
1 ) ‘T
] X H4 ; Tpepin |- -
E | F
- H -
500 : FD4 —
. , : 3
- ' -
- ¥ b
. ! §
3 | {a
- 1 -
505 | 100 | 45 -
. ! C
- I -
-~ ! -
-1 1 Ad
E ! r
510 | E
! r
= ) -
3 \ o
. ! .
E I 1 E
. | . -
5157 \ D3| 100 | 88 =
3 | -
-~ | g
] ! ; -
3 | E
520 \ = -
3 : -
— ¥ —
R \ -
E I 99 | 54 t
~ 1 -
5257 ! et iy
j 1 < o
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 10 OF 11

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 765,308.73 E 571.065.44 GROUND ELEVATION: 3661.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0 ft. ANGLE FROM HORIZONTAL: -9
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 101.8#ft. HOLE LOGGED BY: USBR/SMF

- REVIEWED BY: Mark fMcKeown

]z
2|5 5 CLASSIFICATION
u z
NOTES [SHEAR WAVE VELOCITY 2l |8 3 o o AND PHYSICAL CONDITION
, gl1z|2|¢ 83 |z
£ 2131388 32 |3
AN HEHEHEBENEH
E | % | s
5301 : -
1 1
. ' o
535 ' 100| 18 -
540-] : (=
3 ! 3
i -
545 : 100 | 36 E—
3 : -

BOTTOM OF HOLE
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FEATURE: Waste Handiing Buikding
LOCATION: ESF North Portal Pad
BEGUN: 9/13/2000

FINISHED: 9/27/2000

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14

PROJECT: Yucca Mountain Project
COORDINATES: N 765,308.73 E 571.065.44
TOTAL DEPTH: 550.0 ft.

SHEET 11 OF 11

STATE: Nevada
GROUND ELEVATION: 3651.52
ANGLE FROM HORIZONTAL: -9¢°

RF14_KEY WHB.GPJ WHB.GDT 6/14/02

Alpha-numer:c

Descr:ptor

descroptor

FDO
FDL
FDz

FD2
FD4
FD2
FD6
FD7

FD6

FD9

Unfractured
Very s_:ghtly fractured

to very
¥ fractured

S_:gatly fractured

Moderately to s_

htly
fractured

Moderate’y fractured
Moderate.y to .ntense.y
fractured

Intense.y fractured
Very -ntense.y to
~ntense_.y fractured

Very -ntenesely fractured

FRACTURE DENSITY

. Cr_terza
(Zxcludes mechanical breaks)

No observed fractures.

Core recovered mostly .n lengths greater than

Core recovered most_y -n lengtas from °

to 2
scattered _engths _ess than I foot (300

an)

Core recovered mostly in _engtis
_engths about 0.67 foot {200 nn) .

from 0.

Lengths average from 0.. to 0.23

foor (20 to
Coré recovered most.y n _engtas

Core recovered nostly as ch:ps and fragments

-ess taan 0.

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 101.8%. HOLE LOGGED BY: USBR/SMF
- REVIEAZZ BY Mo McKeown
SoiL
Quatemy uscs uscs uscs uscs No uscs uscs
Alluvium ~graded Well-graded Siity Sand Recovery Weil-graded
(Qal) Gravet with Gravel with Gravel with Gravel Gravel with Gravel
Sik Sand (GW) (GP)
(GP-GM, (GP)s (GW)s
PN b1 p~ (1
o K '°A Q< 'y Q<
B < - A
Al o b, P> D
[Ql%a ¥a¥a
ROCK
Tuff "x" Tpem Tpcpul Fracture Fill Tpcpmn Tpcpit Tpepin
(Tpki) Materiat
-~ - 3 A
St oo
.
Fioe ol
o .d . ofs
=y
WELDING
Non-Weided Densely Welded
HARDNESS WEATHERING

Alpha-nunmeric Descriptor Croteria Alpha-nuner.c Descr.ptor General’ character-st:.cs

descroptor descriptor {strength, excavation, etc.)

HI Ixtremaly Core, fragment, or exposure cannot W2 Fresa Hamnmer rings when crysta’_:ne rocks are
be scratched with knife or sharp pick: struck. Almost a.ways rock excavatwon
can on'_ébe chipped w.th repeated neavy except for natura..y weak or weak.y
hammer h.ows. cemented rocks such as S.ltstones or

sha’es.

H2 Very Hard Cannot be scratched w.th knife or sharp
pick. Core or fragment bzeaks w.th w2 S.-?ﬂ:;y weathered
repeated heavy harmer blows resh

H3 Hard Can be scratched w.th knife or sharp W3 $..ghtly weathered Hammer rings wihen crystall.ne rocks are
pick with difficulty theavy pressure). struck. 2ody of rock not weakened. Wi.th
Heavy aarmer blow requ.red to break few exceprions, such as s._tstones or
specimen. shales, c.ass:f:ed as rock excavat.on.

H4 Moderately Hard Can be scratched with knife or sharp Wa Moderately 1o
pick w2th l.ght pressure. Core ©r slgatly weathered
fragnent breaks witn moderate hammer

Zow. Moderate_y weathered Hammer does not ri.ng waen rock :s struck.
20dy of rock 1s sl:gatly weak ed.

HZ Moderately Soft Can be grooved 16 .nch (2nm) deep by Depending on fracturing, usu. Y s rock
snarp pick w: moderate or neavy presSsure. excavat.on_except .n hatura weak rocks
Core or fragment breaks w-th _.git hamper such as s:ltstones or sha_es.
blow or heavy manua_ pressure.

L3 Intensely t

H6 Soft Can be qrooved or gouged easi.y by knlfe noderate.y Heat’leted
or sharp piC th _pressure, can be . .
scratched with { ngern. . 3reaks with w7 Intensely weathered .sound when struck w
Zi1gat to noderate manua. pressure. usually can be broken w:

neavy manua. pressure Or by _.gat hammer

HT7 Very Soft Can be read._y indented, grooved or gouged blow without reference to planes of
wath f2 ngern . or carved with a knife. weakness such as -ncipient or hairiine
=zeaks wita _lght manhual pressure. fractures, or vein_.ets. Rock

s.gn.ficantly weakened. Usua connon
excavation.
W8 Very -ntense.y
weathered
w9 Decomposed Can be granu_ated by hand. Always common

excavat.on. Res.stant nnera.s such as
qgaitz may be present as "stringers" or
"Gokes".

2 feet (I m).

feet (300 to ,000 nm) with few

or greated than 2 feet (.,000 mn).

33 ro 1.0 foot (100 to 300 mm) with most

100 mn) with fragemented :ntervals.
32 foot (100 mm).

w.th a few scattered short core _engtis.
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 8/30/2000 FINISHED: 9/11/2000
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#15

PROJECT: Yucca Mountain Project
COORDINATES: N 765773.64 E 570,224.85
TOTAL DEPTH: 330.0ft.

DEPTH TO BEDROCK: 5.0t

SHEET 1 OF 7

STATE: Nevada

GROUND ELEVATION: 3680.98
ANGLE FROM HORIZONTAL: -90
HOLE LOGGED BY: USBR/SMF

. REVIEWED SY: Mark McKeowr
ERGINEERING
|z
2|2 5 CLASSIFICATION
9 F4
NOTES PHEARWAFVELOCTY o | 1 8 | B o |y AND PHYSICAL CONDITION
W z =] w 8 2
£ 515|858 g 3
#leggeggegg| s | E(E 2|8 (B
Purposs of Hole: - X . 0.0 to 6.5 . PAD FILL (Fil})
Preliminary, ct | . ' n %0 -5.0: POO'I_;L‘QY GRADED GRAVEL (GP)
echni ndati - — redominately to coarse, hard, subangular gravel with a trace
msﬁgaﬁ?;:,hf; the zsogn of ] : 0 Filt o of nonpiastic fines on grave! surfaces; derived from moderately to
the Waste Handling Building ] ! - densely welded Tuff.
(WHB). 5 : I : g'? 78.0 oﬂé 'E\é: fgg;g!:‘_ TUFF) CRYSTAL RICH
. - . % -LITH pern)
Drill Equipment: iR R A ' FD7 a4 0 b4+ Jastic fiow, iy welded, devitrified, light gray to pale red
1533833:';; ;.685 Drill Rig, UDI a . L b tuﬂ with 15 to 20 percent ts of plagioclase, sanidine,
9 < X bo o and minor (less than 1 percent) biotite. Pumice clasts compose
Drillers: = ; Fos| 92 | 30 Y up to 10 percent of the tuff, pumice clasts increase to up to 25 to
re: D. Fyfie: 3 , - q 30 percent at a depth 0f67.4 feet. Generauymetuﬂ.smdmanecy
D. Harrison, R. Mckay, D. Fyfle; 3 ) o F hard (H4). y to slightly weathered (W), and i
Dynatec Drilling Inc.; Salt Lake 10— ) O to moderately fractured (FD6). Upper contactis uUnconformable
City, Utah. 3 f Pe {erosional), lower contact is conformable.
- ] -
Orilling Method: - ! A F Discontinuity Measurements:
Instalt 12" hammer. Hammer to - ! FD4 60 be-
5.03. Cement 10.75 O.D. casing 3 ! L. 4 Depth Angie*  Roughness Infilling
with 1.38 stickup. Re-enter hole . , - & 5.2 30 R3 0.5" calcite
on 8/30/2000 with PQ coring 15— ' L 6.8 65 R2 1.0" Calcite
system. Cored with PQ to 77.16. 3 ) P L 7.1 80 R2 0.25" Caicite
Used PQ rods as casing and - [ 0 ?bo - 8.7 30 R3 Clean
installed HQ coring system. n ' v 9.2 25 R2 0.1 Calcitg
Cored with HQ to the total depth ~ ! o g 9.2 70 R2 0.25: Calcite
of 330.00. - : o 11.2 30 R2 0.2_5 Calcite
7 . 58 Re N 13.7 40 0.1" Clay & Sand
Drilling Conditions: 20 | Ps 14.8 10 R3 Trace Clay
77.16 to 289.26 replace bit. ] | FD6 L }g-g lg ;g &Z;asalute & Clay
] | U F i
. id: — SO 17.8 70 R2 Clean
Drilling Fluid: B ! I~ N,
0.00 to 5.03: Non-potable water. ~ : ‘ e 182 gg g gz::
5.03 to 330.00: Quick Gel mud i h 36 & s 200 05 R2 0.75" Calcite
with EZ-Mud and LCM to 4 ' Y 224 55 R3 Clean
re-establish circulation. 25— ) o I~ 245 30 R2 0.25" Clay
- ! 0 DL 24.8 50 R3 <0.1" gray non-crystalline
Loss Intervais: 3 ' 100 —— S 25.1 60 R2 <0.1" gray non-crystalline
Lost circulation from 51.00 to 2 : ™ 87 | tpem |*°.F 2.6 70 R3 Clean
330.00. b ; I ek 27.1 60 R3 Trace Fe
. ] ) b i 284 25 R3 Quartz & Clay
Casing Record: _ - \ | FD4 "k 29.0 40 R3 Clay
0.00 10 4.63 : 10.75 O.D. casing. | 30— ) : 6 - 29.3 30-90 R3 Calcite? & Clay
0.00 to 77.16: PQ casing -] I 5 ok 326-328 15 R3 Quartz & Clay
77.16 to 330.00: No casing = ! Pe [ 345-353 20 R3 Clay & Pumice
] ! S 344 90 R3 Clean
Hole Completion: — X - . 34.9 90 R3 Clay & Pumice
Ream hole from 5.03 to 330.0. J \ b Et 385 45 R2 Clean
Set and cement 4.5 PVC casing. - | L i b 434-438 10 R3 Clean
35 ! 84 2o 49.3-495 45 R2 Trace Clay
. ) i 496-50.3 5-10 R3 Trace Clay
1 ' 4 49.6-498 10 R3 Clean
= 1 - 53.1 45 R3 Trace Clay
- ! FD3 | ‘Do 55.1-57.8 0-5 R4 White mineral, Clay
h ! Ps L 59.6-59.7 50 R3 Clay
3 X . F 61.7-62.1 10 R3 Trace Clay
40 ) 1 80 T 65.6-66.7 10 R3 Breccia zone
3 L h 4 b,oE 65.3 65 R3 Sand
A ' £l Rt S 67.7 65 R3 0.1" Vapor-phase coating
- | ;| - 68.8 70 R2 0.1" Vapor-phase coating,
1 I - [1] bt sand
B l | Fp7 I 69.8 30 R3 0.1° Quartz, Sand
= ! O 70.5 30 R2 Sand
45— ! - b o 68.4 80 R1 Vapor-phase parting
- ! F Py 71.4 60 R2 0.1" Vapor-phase
n ' 84 | 47 T 71.7 60 R3 0.1" Vapor-phase
J X | FD3 O 722 85 R3 0.1" Vapor-phase
= ) 1 b [ 72.8 50 R4 Paper thin white minerat
] ' "k 73.2 55 R3 Clean .
- : ': FD7| 100| © o = 74.1-744 40 R3 0.2 Breccia - clay, sand,
COMMENTS: 1. All measurements are in feet unless noted otherwise.
2. No pts to bk lation were made below 278 ft.
3. LCM (Lost Circutation M ) ts celiephane cuttings.
4. USCS classifi in the field, with limited access to samples 1o
keep samples intact for 'utura tests,
5. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
downhole survey conducted after PVC casing installed.
6 USCS soil classifications are based on USBR Earth Manual procedure 5005 -
9 Unified Soil C ion (Visual Method)
ANL-MGR-GE-000003 REV 00 I-15 September 2002




WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#15 SHEET 2 OF 7
FEATURE: Waste Handling Buiding PROJECT: Yucca-Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,773.64 E 570,224.85 GROUND ELEVATION: 3680.98
BEGUN: 8/30/2000 FINISHED: 9/11/2000 TOTAL DEPTH: 330.01. . ANGLE FROM HORIZONTAL: -3
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 50ft. HOLE LOGGED BY: USBR/SMF
- . REVIEWED E¥  Wank MoKeown
ElE
w
|3 g CLASSIFICATION
SHEAR WAVE VELOCTT a81l3 g
NOTES e VEU P |8 R AND PHYSICAL CONDITION
Sleg|s|a 27 | ¢
z 51816 2 a | &
g 2la|3l8]8| 3|3
BlEgEEEEREE| T | 8| E[=|=| B
E i Ky grave:
. ' b 't 746-747 40 R3 0.1" Breccia - clay, sand,
— ' PP gravel
E | 100{ 0 2FF 750 2 Rz Ciean
. . b 'c o 76.0 30 R2 Fine gravel
- ) . t— 77.6 45 R3 Trace white mineral
] ! . 78.3 55 R3 Trace white mineral
55 ' O 788 70 R3 0.1" Calcite
4 ' Pe_ 795 65 R3 Clean
] ' 87| 1 ) 80.1 25 R2 1.75" Sand, gravel, Calcite
N ' .oF 80.6 35 R2 Trace Calcite
7 ' Po I 80.8 70 R3 Trace Calcite
- 1 i = g%g gg ;g ?Iean
] ¢ &+ : race Calcite
60— | 50 SR 832 60 R3  Trace Calcite
. ! 0 f o 83.6 60 R4 Trace Calcite
B ' O 85.1 55 R3 1mm crystal Calcite, quartz?
3 . : 'J. 85.3 30 R3 1mm Caicite & clay
3 ' 86 e d 85.7 55 R3 Ciay & trace Calcite
— 1 A S
E X 160 a0 " |0 s 78.0 to 196.0 . TIVA CANYON TUFF UPPER CRYSTAL
65 ' Ps POOR LITHOPHYSAL ZONE (T pcpul)
] 1 % | o L fiow h-brown tuff with up
- i -k to 10 percent lnhophysae with light gray a-ystal coatings.
= ! 52 ts compose less than 5 percent of the tuff,
J ' LB of plagiociase, sanidine, and biotite. At 150.0 feet ulhophysae
- ! -'!— content decreases to less than 5 percent, becoming mostly
7 : D grayish vapor phase mottiing. Generally the tuff is moderatety
70 ' 61 P hard (H4), moderately to slightly weathered (W4), and intensely
4 \ =g to mostly moderately fractured (FD5). Lower contactis
p X o ;4. conformabie.
1 : ] P =
J ! o Discontinuity Measurements:
. .
- 82 . D ’-
' - Depth Angle*  Roughness Infilli
75% - 100 Po.E o30 3 RS 2mm Cacite
B ! A 93.2 80 R3 Trace white mineral
] . 0 oF 93.4 80 R2 Trace white mineral
3 , Pe 943 55 R3  Clean
\ N o 95.6 30 R3 Trace white mineral
7] | Secl 101.0 35 R3 Trace white mineral
3 ) usf 105.6 50 R3 Clean
BO—j 1 H4 46 ;:'o_-_ 1%0 zg 23 Clean
7 ! el 109.4 4 3
3 S 109.4 45 R2  Ciean
3 il 116 60 R2 Clean
B S 1139 15 R3 Trace white mineral, 1mm
3 TSt opal(?)
J (&2 117.0 60 R3 Trace white mineral
g e, 1183 25 R2 2mm white mineral
85— i?.?& 120.9 30 R2 1mm white minera
3 o4 | 80 bl 122.3 35 R2 1mm white mineral
- A 122.9 10 R2 Clean
7 g 123.9 30 R3 1mm white mineral, sand
- S 129.4 40 R3 4mm white mineral
1 Lot 130.1 90 R2 1mm white mineral
7 < SF 1324 30 R3 1mm white mineral
90— o 131.7 75 R3 1mm white mineral
i ?,-ai 132.9 60 R2 Sand, gravel
3 431 0 ey 138.4 40 R2 1mm white mineral
- o 136.5 10 R2 2mm white mineral
3 oA T 139.3 4 R3 Trace white mineral
R T e 142.0-1439 15 R3 4mm white mineral
. popul f;.{s_- 1436 35 R3 1mm white mineral
9 8 | 28 o 153 %0 R 2mmwie miera
F’;: 147.6 90 R2 Clay & sand
s 1489 75 R2 Clean
4 ot 151.1 50 R2 Clean
I ul 40 R2 Clay & sand shear zone
- 53 - 153.8-154.2 25 R3 1mm white mineral
100 - 165.3 85 R3 Trace clay (gray)
... L 156.0- 1574 0-5 R3 Trace white mineral
~ - 157.4 70 R2 1mm white mineral
3 o 159.2 35 R3 1mm white mineral
3 84 (0 160.5 15 R2 1mm white mineral, sand
- - 162.1 55 R3 1mm white mineral
] r 164.8 30 R3 1mm white mineral
- - 165.8 20 R2 Sand
105~ 100 - 167.6 90 R2 2mm vapor-phase minerals
= - 167.0 80 R2 2mm vapor-phase minerals
< - 169.9 15 R3 Trace white mineral
-1 o 171.1 00 R2 10mm clay & sand breccia
-~ 88 | 10 - 172.2 45 R3 1mm white mineral
E r 173.2 a5 R3 Sand
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#15 SHEET 3 OF 7
FEATURE: Waste Handling Building PROJECT: ‘Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,773.64 E 570,224.85 GROUND ELEVATION: 3680.98
BEGUN: 8/30/2000 FINISHED: 9/11/2000 TOTAL DEPTH: 330.0 ft. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 5.0 ft. HOLE LOGGED BY: USBR/SMF
- REVIEWED SV. Mark McKeowr
"ENCIREERING
[
AR g CLASSIFICATION
w F4
1 ol o
NOTES PHEAR WAYE veLocTT | 2 o AND PHYSICAL CONDITION
wl2l3]|w g 2 Q
£ §1c515(8(8]| a8 |8
K x = g o ® é =2 §
5 |sggeggegg || B 2|22 | 8 |8
110 : FD7| 88 | 10 b o 174.1 40 R3 4mm white mineral, sand
] , Sl 175.4 65 R2 1mm white mineral, sand
- \ - 175.7 80 R2 1mm white mineral, sand
] \ = 176.0 20 R3 3mm quartz
. ' - 179.2 40 R2 Trace white mineral
~ o 180.6 30 R2 Trace white mineral
7 ! C 181.0 25 R2 Trace white mineral, sand
115~ ! - 181.8 70 R2 Smm vapor-phase alteration
B ! 92 | 59 o 183.0 30 R3 Trace white mineral, sand
3 : 5 183.2 25 R3 Trace white mineral, sand
— \ o 184.1 20 R3 Trace white mineral, sand
A . St 186.0 60 2 Trace white mineral, sand
J 9 I 186.0 30 R3 Trace white mineral, sand
] i o 186.5 15 R2 2mm white mineral
1 20_' 1 FD4 - 187.3 75 R3 1mm white mineral
~ - 189.0 30 R3 1mm white mineral
s o 190.6 85 R2 2mm vapor-phase alteration
- - 190.8 70 R2 Clean
- - 1908 70 R2 Trace vapor-phase alteration
3 r 191.0 30 R3 1mm white mineral
- 86 | 46 — 193.1 70 R2 1mm vapor-phase alteration
1254 - 195.1 25 R3 1mm white mineral, sand
- - 196.0 to 242.4 ft. TIVA CANYON TUFF MIDDLE
3 NON-LITHOPHYSAL ZONE (Tpcpmn)
3 Pyrociastic flow, densely welded, paie red wiff with tess than 5
— I~ percent flattened pumice and less than 1 percent lithophysae.
J - Phenocrysts content is less than 1 percent composed of
< - plagiociase, sanidine, and biotite. From 242.4 to 256.6 the tuff
130 N contains up 1o 30 percent lithophysae, some larger than core
3 =l diameter. From 256.6 to 330.0 feet the tuff has less than 1
1 °.'é'_ percent lithophysae and pumice clasts. There is a clayey breccia
i #:s N zone from 276.2 to 280.3. Generaily the tuff is hard (H3),
- oS moderately to slightly weathered (W4), and moderately to slightly
B 4! A fractured (FD4).
- Oay b .
135+ b,‘:?;_— Discontinuity Measurements:
] :_f;—’- Depth Angle® Roughness  Infilling
~ o°F 196.5 55 R2 3mm vapor-phase alteration
3 e 198.1 15 R2 1mm white minerat
3 100 || Sy 197.3 30 R3 0.5" white mineral, sand,
- 3 Sy gravel breccia
1403 Ha Teopul ot 198.8 30 R3  1mm white mineral
-1 .. [ 199.1 25 R3 1mm white mineral
7 L. 200.6 30 R2 Clean
— - ot 2016 20 R3 Trace white mineral
= P 202.7 75 222 fglm vapor-phase alteration
- ~L 203.1 75 mm vapor-phase
A FD3 66 ©. [ alteration
1 45_: o 203.6 20 R1 Trace white mineral
4 - 204.8 20 R3 8mm white mineral, sand,
e r gravet
i - 205.6 15 3 1mm white mineral
- - 206.0 25 R3 1mm white mineral
I = 209.1 85 R2 4mm vapor-phase alteration
- - 208.4 45 R2 3mm white mineral
B r 2077 15 R2 12mm white mineral, sand
150 C 207.0 20 R2 4mm white mineral, sand
— - 216.0 25 R3 1mm white mineral
N - 2120 05 R2 1mm white mineral
i L 2125 15 R2 1mm white mineral
- - 213.2 75 R2 3mm vapor-phase aiteration
3 99 | 86 o 2143 15 R2 1mm white mineral, sand
4 - 2146 80 R2 3mm vapor-phase alteration
155+ — 2155 30 R2 Trace white mineral
4 - 216.1 30 R3 1mm white mineral
- - 216.3 30 R3 1mm white mineral
= o 2164 15 R2 1mm white mineral
- - 217.0 10 R2 1mm white mineral
- - 217.8 - 30 R3 1mm white mineral, sand
7 o 218.1 20 R3 1mm white mineral
160 — 218.7 70 R2 6mm white mineral
= =4 o 2201 20 R3 10mm white mineral
R 2 - 221.8 10 R3 Trace white mineral
-1 ; = 221.9 45 R3 8mm white mineral
3 r 2247 10 R2 Trace white mineral
N g5 | 59 = 2259 70 R3 Trace white mineral
] 3 - 228.3 - 80 R3 Smm vapor-phase alteration
1651 $:d - 231.2 85 R3 3mm vapor-phase alteration
- B A 230.5 70 R3 Clean
] o 2317 70 R2 1mm vapor-phase alteration
- 3 rol 233.9 55 R2 Clean
4 PAS 234.3 30 R2 2mm white mineral, trace
= % oo, [ MnO(?)
PR
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#15 SHEET 4 OF 7
FEATURE: Waste Handiing Buiding PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION; ESF North Portal Pad COORDINATES: N 76577364 E570,224.85 GROUND ELEVATION: 3680.98
BEGUN: 8/30/2000 FINISHED: 9/11/2000 TOTAL DEPTH: 33001 ANGLE FROM HORIZONTAL: -9
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 5.0t HOLE LOGGED BY: USBR/SMF
- REVEWED EV: Wank WicKeown
> >
z
I z CLASSIFICATION
HEAR WAVE VELOCITY a [&}
NOTES f EAR WAYE VELOCTY B | B o | AND PHYSICAL CONDITION
T 2 % 2|y 28 | 2
& 8151358 38 |3
b w
B |BEBEEEEEE[ =T | = |C |2 | x| & |5
170 | L. 2347 10 R3™ 2mm whits mineral trace
] \ -
- ] = 2354 25 R3 g’e%ce white mineral, trace
= I -
- ) - 235.7 20 R3 1" white mineral, 1mm MnO
] \ o 236.8 40 R2 Clean
- ! 96 | 55 - 2371 20 R3 2mm white mineral
! P 239.1 30 R2 1mm white minerai
175 ! n 239.8 30 R3  2mm white minera
- , -~ 240.6 40 R3 1%m white mineral, 1mm
. C M
] !
. . o 2419 8 - R2 Sand, gravel
3 X -
. | FD4 = 242.4 t0 256.6 R. TIVA CANYON TUFF CRYSTAL POOR
] ! [ Lomn LITHOPHYSAL ZONE (Tpcpll)
180 ! - lastic flow, d d, devitrified, mod
J ! L pmk tuff with rare light gray pumice. Phenocryts of sanidine and
< : - rare biotite compose less than 1 percent of the rock by volume.
. T ) ™ Lithophysal cavities compose 15 to 20 percent of the rock by
4 h popul 1L volumewnthsomelargermanuoredlan;eter thophysaeam
] 98 | 63 o filed and coated with vapor phase mi varying
. - Generally the tuff is hard (H3), slightly waamered {W3), and
185 — slightly to very slightly fractured (FD2). Lower contact is
= 5 ol conformable.
— E Discontinuity Measurements:
—3 - Depth Angle* Roughness Infilling
» FD7{ 73 0 o 243.2 60 R2 2mm white mineral
190 - 244.9 15 R3 2mm white mineral
E o 2448 75 R2 Smm vapor-phase alteration
] o 249.6 80 R2 1mm gray mineral
- - 250.3 80 !
E o 250.6 85
7 E 256.5 10 . R3 Trace white mineral
195j FD4| 96 | 66 - 256.6 to 330.0 ft. T'VA CANYON TUFF CRYSTAL POOR
_ 5 LOWER NON-LITHOPHYSAL ZONE (Tpcpin)
— Pyroclastic flow, densely welded, devitrified, pale red tuff with
] s less than 1 percent light gray pumice clasts. Phenocrysts of
e - and p less than 1 percent of the
] - rock by volume. Medlum gray ¢ lithic clasts compose less 1
4 H4 - percent of the rock by volume. Clast supported breccia from
- - 276.2 to 280.3 ft. Generally the tuff is moderately hard (H4),
200+ - slightly weathered (W3), with fracture densities mostly
- moderately fractured (FO4) to some intensely fractured (FD7)
j o zones. Lower contact undetermined, bottom of borehole at 330.0
B FD5| 95 | 49 - ft.
7 Discontinuity Measurements:
205 Depth Angle*  Roughness Infiling
- 259.7 10 R1 Trace white mineral
3 260.7 10 R2 Trace white mineral
- FD7 261.7 70 R3 Trace white mineral, MnO
3 9% | 28 263.1 35 R2 Trace white mineral
2644 85 R2 Trace white mineral
i 264.5 60 R2 Trace white mineral
210 267.2 10 Trace white mineral
- 266.5 40 R3 Trace white mineral
] H 267.4 25 R2 Trace white mineral
- 269.5 30 R2 Trace white mineral
b Tpcpmn 270.7 65 R3 Trace white mineral
= 271.1 60 R2 Trace white mineral
E FD4 516 &  Ra Trecewhitomier
] 4 . race white mi
215 % | 39 212.3 85 R2  Trace white mineral
-1 2728 80 R3 1mm white mineral
oS 3 274.1 85 R3 Trace white mineral
_B_ - 274.9 85 R3 Trace white mineral
3 7 2753 30 R3 Trace white mineral
— - > [ 276.0 40 R2 Trace white mineral
[} — PeX ol 276.1 25 R2 Trace white mineral
o 220 N 280.3 85 R4
o J HEAI S 280.6 10 R3 Trace MnO & vapor-phase
2 b o mineral
. 7 0 N °F 280.9 80 R3 Trace MnO
g - N+ 283.7 65 R3 ~Trace vapor-phase mineral
e 3 e XE 284.2 25 R3
g E ;Y 285.1 55 R3
ES 225 N 285.8 75 R3
) I PeX, od 286.2 60 R3 Vapor-phase minerals
s} u 69 e \E 286.3 30 R )
= 1 2 .a) 286.8 25 R3 Trace vapor-phase minerals
e I ;\’,'_-.L 287.1 55 R3
2 B NS
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WHB LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#15 SHEET 5 OF 7
FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765773.64 E 570,224.85 GROUND ELEVATION: 3680.98
BEGUN: 8/30/2000 FINISHED: 9/11/2000 TOTAL DEPTH: 330.0ft. ANGLE FROM HORIZONTAL: -9
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 501t HOLE LOGGED BY: USBR/SMF
- REVIEWED 8Y. Mark McXeowr
| x
2l £ CLASSIFICATION
] Q Z
WAVE VI r o
NOTES f“E“" We VELOCTY w | g o | AND PHYSICAL CONDITION
z gig2gloluw 28 1%
£ g13fel&|g) a2 |3
& T2 |ole &
8|8 g § § ] RN K ) 2]
J 69 288.3 60 R3 Vapor-phase minerals, trace
230 Calcite
i 289.0 a5 R3 Vapor-phase minerals
- 289.3 35 R4 1mm quarz
- 290.2 60 R4
3 290.2 30 R4
E 2231 8 ig R3
= 3.0 R4
235-3 FDa) 1001 2941 75 R4 Trace vapor-phase minerals
7 Tpepmn 2948 core broken on corroded
™ pumice clast
. 295.7 25 R4 Trace vapor-phase minerals
] 296.3 65 R3
. 297.3 20 R4 Trace vapor-phase minerais
— , 298.9 25 R3 Vapor-phase minerals
2 40: 2995 85 R4 Trace MnO, vapor-phase
B minerals
<] 300.3 core broken on pumice clast
3 304.3 80 R4 Possible mechanical break
e 308.5 60 R3 Mechanical break
] 3115 60 R4 Vapor-phase minerals
- 21 30 ;g R4 ¥apor—phase minerals
B 13.6 R3 race vapor-phase minerals
245 FD2( 99 ( &0 3145 05 R2  Trace MnO, Caldite
. - 314.4 85 R3 Trace vapor-phase minerals
1 o 3145 80 R3 Trace MnO, vapor-phase
B o minerals
— - 3149 85 R3 Trace vapor-phase minerals
I o 3187 70 R3 Trace vapor-phase minerals
B Tpepll | 316.2 20 R4 Patchy Calcite, trace MnO
250 P 3171 85 Core broken on argillically
s R . altered pumice
- il o 317.6 10 R3 Patchy Caicite, trace MnO
7 = 318.3 80 R3 3mm botryoidal silica, 3mm
- - clay
-4 . 3191 15 R2 3mm silica, most euhedral,
3 H4 o some botryoidal, some
255 FD3 79 - smooth
3 o 318.9 55 R2 1mm silica, Tmm clay
3 320.5 a5 R4 2mm silica, trace day
: - 322.5 80 R4 Patchy silica & clay
3 E * Angles are measured from core axis and are plus or minus 5
- o degrees.
2601 i I~
3 o
265 FD2| 100 | 68 -
= Tpepin ‘£
270—: T A :.—
275 FO3 80 ITE
3 (clayey |, B
B breccia) { ~ [
280 2 g [
I H3 99 | 84 | Tpepin C
285 pep —
f t
=1 —
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FEATURE: Waste Handiing Building
LOCATION: ESF North Pontal Pad

BEGUN: 8/30/2000 FINISHED: 9/11/2000
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#15 SHEET

PROJECT: Yucca Mountain Project
COORDINATES: N 765,773.64
TOTAL DEPTH: 330.0 ft.

DEPTH TO BEDROCK: 5.0t

E 570,224.85

STATE: Nevada
GROUND ELEVATION: 3680.98

6 OF 7

ANGLE FROM HORIZONTAL: -90

HOLE LOGGED BY: USBR/SMF
REVIEWED BY. Wark McKeown

WHB 'LOG WHB.GPJ WHB.GDT 6/13/02

> >
e @
(7] w
g8 £ CLASSIFICATION
NOTES PHEARWATVELOCTY o | &1 3. AND PHYSICAL CONDITION
: THHIINE
8 4 glo| & 8=
B (888888888 S| |E|a|=]| 8
] ; [ (-] 8: -
20 | N 3
g 2 ‘F
7 1 g
205 E FD4| 96 | 93 _E
] : 't
03 | =
i 3
30 5_-_: 1 FD3 97 :_
3103 : H3 —— Tpcpin E
!
3_ \ FD4 88 As
315—‘_ : 100 -
3 | -
o] -
3 } FD3 -
325 | 100 i
4 ! B
E f 2
g ) FD4 .
BOTTOM OF HOLE
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RF15_KEY WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#15 SHEET 7 OF 7

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 765,773.64 E 570,224.85 GROUND ELEVATION: 3680.98

BEGUN: 8/30/2000 FINISHED: 9/11/2000 TOTAL DEPTH: 330.0f. ANGLE FROM HORIZONTAL: -9¢

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 5.0ft. HOLE LOGGED BY: USBR/SMF
- REVIENED BY. Mam McKeowr

Tpcpm Tpcpul Tpcpmn Tpcpit Tpepin Breccia

‘D

S0 k
.b‘ 7
WELDING
Densely Welded
EARDNESS WEATHERING

Alpha-numer:.c Descriptor Cr-_ter:a Alpha-numerzc Descriptor Genera. character.stics

descriptor descroptor (strength, excavation, etc.)

Ho Ixtremely Core, fragnment, Or exposure cannot Wl Fresh Hammer rings w'\en crysta_-_ne rocks are
be scxatc1ed w2th kn-fe or sharp pick; struck. Almost ays rock excavat.on
can only be cnipped with repeated neavy except for natura y weak or weak.y
harmer blows. cemented rocks such as Siltstones or

sha_es.

B2 Very Bard Cannot be scratched with knizfe or sharp L

~ck. Core or fragment breaks w.th w2 S‘-_?nt'y weathered
repeated heavy nammer blows. resh

H2 Hard Can be scratched w.th knife or sharp W3 Sligatly weathered Hammer r:.ngs when crystall-ne rocks are
B'.ck w.th dufficulty (heavy pressure). struck. 2ody of rock not weakened. Woth

eavy narmmer blow requwred to break few except: ons, Such as s.._.tstones or
specimen. shales, c_assif:ed as rock excavat:on.

H4 Moderately Hard Can be scratched with knife or sharp W4 Moderately to

¢k with l.gat pressure. Core or slrghtly weathered
f;aanert breaks w.ta noderate hammer .
blow. Moderately weathered Hammer does not ring waen rock :s struck.

Body of rock .s s.:ghtly weakened,

HE Moderately Soft Can be grooved ./.€ inch (2mn) deep by 2y is rock
sharp pick w_th nmoderate or neavy pressure. weak rocks
Core or fragment breaks w.th l:git hammer such as si.ltstones or shales.
blow or neavy manual pressure.
w6 Intensely to
Hé Soft Can be qrooved or gouged eas-_y by kn.fe noderately weathered
or sharp pi ith light pressure, can be
scratcaed u t‘A fingerna 3reaks with W7 Intense.y weathered sound when struck w
gat to moderate nanual. pressure. y can_be broken witr
heavy manua. pressure or by
H7 Very Soft :ndented, grooved or gouged blow w.thout reference to p.
with finger or carved with a kn:fe. weakness such as .ncipient or hairline
3reaks witih _.ght manual pressure. fractures, or verp.ets. Rock_:iS
signif:cantly weakened. Usually common
excavation.
W Very -ntensely
weathered
w9 Decomposed Can be granu_ated by hand. Always common

exCavation. ResiStant ninera.S such as
quair_z nay be present as “stringers” or
P kes".

FRACTURE DENSITY

A_pha-numer.c Descr.ptor . Criter:a
descriptor {Ixcludes mechan:ca. breaks)
FDO vnfractured No observed fractures.
FD- Very s.:gatly fractured Core recovered mostly n lengths greater than 3 feet (. m),
FD2 S5.igatly to ver
s_igatly fractured
FD2 S.:gatly fractured Core recovered mostly :n _engths from . to 2 feet (200 to 1,000 mn) with few
scattered _engths less than I foot (300 mn) or greated than 3 feet (.,000 nm).
FD4 Moderately to s_:igatly
fractured
FD3 Moderately fractured Core recovered mostly in lengths from 0.3% to 1.0 foot (100 ro 200 rm) with most
Zengths about 0.67 foot (ZQ0 mm).
FDE Moderately to Lntensely
fractured
FD? Intensely fractured Lengths averaqe fron 0 foot (30 to 100 r\r\) wita fzaqenented interva.s.
Core recovered mostly = less than 0 foot (.00 nr)
FD8 Very intense.y to

intense.y fractured

FDS Very -ntenesel.y fractured Core recovered mostly as chips and fragments w:th a few scattered short core .engths.
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#16 SHEET 1 OF 9
FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,055.54 E 570,472.65 GROUND ELEVATION: 3672.03
BEGUN: 6/26/2000 FINISHED: 8/7/2000 TOTAL DEPTH: 452.8 ft. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 75.7 ft. HOLE LOGGED BY: USBR/SMF
- VIEWED SY Mark tcKeown
ENGINEERING
| INOEXES |
t |z
0 w
z > =
[ Z CLASSIFICATION
ITY s | o
NOTES PHEARWATVELOCM 4 18 | 8 2 | o AND PHYSICAL CONDITION
H Z 2 o 8 8 z
§ 2188 |8]8| 8|5
B|gggeggegg| 2| s | E|»ix] 8
PURPOSE OF HOLE: 4 j o\é- 0.0 to 22.4 ft. PAD FILL (FilI)
Devel ic design data = o &
requirgg ;o'ero'vme ::?xiling 3 . - 0.0 - 22.4: POORLY GRADED GRAVEL (GP)
Building foundation parameters 3 ' 0 or Predominately fine to coarse, hard, subangular gravel with a trace
and seismic hazard analysis. 3 ! b or of nonplastic fines on gravel surfaces; derived from moderately to
~ 1 D— densely welded Tuff; approximately 50% have a spotty very light
DRILL EQUIPMENT: 5 = ' ° - gray vapor phase coating; noncrystalline less than 2mm in
Schramm T685 Drill Rig, UDR B ‘, b £ thickness; maximum size recovered, 75mn.
1000 Orikt Rig E X o D'_ 22,410 7S.7 . QUATERNARY ALLUVIUM (Gat)
- -] -
DRILLER: ] ! - -
G. Fox, M, Fyffs, D. Harrison; . ! 10 5 (ZSZ;-S 65 .9: POORLY GRADED SAND WITH SILT AND GRAVEL
Dynatec Drilling. inc., Sait Lake 4 ) bO} About SO)gA coarse to fine sand; about 30% coarse to fine, anguiar
City, Utah 10— ) o 0__ to subangular gravel of welded tuff and feisic phenocrysts, up to
. t Fill - 30 x 30mm; about 10% silty fines; maximum size recovered,
DRILLING METHOD: ) B i GP 5 b 50mm; brawn with white caliche stringers; hard consistency,
c:gevegob: m:!magy::md n : 1 b QOF weakly cemented with caliche; weak reaction with HCI.
re encoul X ] -
Pulled auger bit and installed A 1 ° Q:_ 25.9 - 33.8: POORLY GRADED GRAVEL WITH COBBLES
13.75" hammer bit. Continued p . 18 r (GPx:
with hammer t0 4.9'. Cemented | 15— X AR About 90% coarse to fine, hard, angular to subangular gravel of
casing with 1.11" stickup. 3 t el welded (t,u’f‘f fapprwumat.ely 70% with spot:_.y caliche coatings;
Re-entered hole with PQ coring < ! - about 1 ine to medium sand; lichy
system. Cored with PQ to 97.6. 1 | — N Q: fragments; loosely cemented. Total interval (by volume)
Used PQ rods as casing and - : 0 o L approximately 30% cobbles; maximum size recovered, 120mm.
installed HQ coring system. 4 r
Cored with HQ to the total depth | ] : — i 0 33.8-352: No Recovery
8" 20+ —
of 452.8 0 E : 0 ), o ?SS’J‘:);SB1 SILTY SAND WITH GRAVEL AND COBBLES
. ] o c
DR“’UNG CONDITIONS: - : — P Qr About 45% predominately fine to coarse, angular to subanguiar
0.0 to 3.5: Hard, difficult drilling ] 4 %
with augers in coarse material, I I ALl sand; about 35% fine to coarse, angular to subangular gravel of
3510 49; No problems reponéd 4 [ i welded tuff; about 20% silty fines with no dry strength and low
39t 65,0 Diffeott driling - e i 100 SPosa;u Xie plasticity; brown; moist; stvong reaction with HCl. Total interval
characterized by short runs, 25 X (SP-SMgf 1| - mvoehr’::)zggmm size
blocking off and often tripping ] I — - g
out. B ! 31 C . N
66.0 10 223.6: Easier driling less | 7] ! > - AND COPaL e {OP e C0 GRAVEL WITH SILT, SAND
blocking off, longer runs. 7 i | G ] o About 60% fine to coarse, angular to subanguiar gravel of welded
223.6 to0 452.8: Difficult drilling 3 | 0 - tuff, about 30% fine to coarse, angular sand; about 10% silty fines
characterized by loss of 4 1 Qal o with no to low dry strength; light brown; moist; no to strong
circulation, blocking off, and short 30—_ 1 (GP) N reaction with HCI. Total interval {by volume) approximately 5%
runs. ~ ! ! - cobbles; maximum size recovered, S0mm.
. | L
DRILLING FLUID: ] ! % F 49.8 - 53.3: SILTY SAND WITH GRAVEL (SM)g
0 to 3.5: none — 4 l - About 45% fine to medium sand; about 40% fine to coarse,
3.5 10 4.9: non-potable water i . — - angular to subangular gravet of welded tuff; about 15% siity fines
4.9 to 452.8: non-potable water, - ' 0 o with low plasticity and low dry strength; maximum size recovered,
Hydrogel mud with EZ-Mud and 35 I 100 ] I 60mm; light brown; moist; weak to strong reaction with HCI.
LCM ta re-establish circulation. - 1 -
< | Qal - 53.3 - 56.0: SILTY GRAVEL WITH SAND (GM)s
DRILL FLUID LOSS B ‘ 100 (SMige 111+ About 55% fine 10 coarse, angular to subanguiar gravel of welded
INTERVALS: - L ! — 4 tuff; about 30% fine to coarse, angular sand; about 15% silty.
1A 1 ! PIiC nonplastic fines with low dry size ,
S1R. 3 { X oI 50mm; light brown, moist; strong reaction with HCI.
40— ol
:gg.'st f h . 58 P o 56.0 - 60.4: SILTY SAND WITH GRAVEL (SM)g
297 5.ﬂ R 3 i b j b About 50% predominately fine to coarse, angular to subangular
233'ﬁ -1 | Ris sand; about 35% fine to coarse, subangular grave! of Tiva Canyon
prety 7 . — hid Tuff clasts; about 15% silty fines with no to low plasticity and low
245 1 B ! 35 Qal DITIF dry strength; maximum size recovered, 70mm; light brown, white
e - I - GP-GM)sg, )| caliche bed from 58.7-59.0; moist; weak to strong reaction with
2525 45 : 0 HE e
a7 ] : o1 | b ME 60.4 - 66.0: SILTY GRAVEL WITH SAND (GM)s
278t J . - About 50% coarse to fine, angular to subanguiar gravel of Tiva
. . § . ] ) bYW Canyon Tuft dlasts; about 35% predominately fine sand; about
‘Remaining hole drilled without ] | 100 - MF 15% silty fines with low plasticity and low dry strength; maximum
circulation = | Hi— size recovered, 75mm; strongly cemented with caliche, breaks
E . 1
COMMENTS: 1. All measurements are in feet uniess noted otherwise.
2. No to were made below 278 ft.
3. LCM (Lost Cil L ial) ists of ph: cuttings.
4. USCS ificat i in the fiekd, where limited classification
mathods were available in order to keep samples intact for future tests.
5. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
downhole survey conducted after PVC casing instalied.
6 USCS soil classifications are based on USBR Eanh Manual procedure 5005 -
g Unified Soil Classi (Visual
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WHB _LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#16
FEATURE: Waste Handling Buiding
LOCATION: ESF North Portal Pad
BEGUN: 6/26/2000 FINISHED: 8/7/2000
DEPTH TO WATER: Not Encountered

PROJECT: Yucca Mountain Project

COORDINATES: N 765,055.54 E 570,472.65
TOTAL DEPTH: 452.8 fi.

DEPTH TO BEDROCK:  75.7 ft.

SHEET 2 OF 9

STATE: Nevada

GROUND ELEVATION: 3672.03
ANGLE FROM HORIZONTAL: -90
HOLE LOGGED BY: USBR/SMF

REVIEWED EY"  Vark NMoXeown
> >
=
g |4 .
o] B Z CLASSIFICATION
AVE VI 1 o o
NOTES HEAR WAV Sl PN I B I AND PHYSICAL CONDITION
us g =] w a =
z AH IR RE
& s|lEgjg|c|c¢e g= |3
% |sgggggegg || B|E|.f.| 8 |8
CASING RECORD: - ] , 70 . only with hammer blow: light brown to pale orange; moist; strong
010 4.9: 10.75" O.D. casing = ) am— reaction with HCI.
7.6: PQ casin - '
97 b 452.8: No casing 1 ] l 87 66.0 - 75.7: SILTY SAND WITH GRAVEL (SM)g
. 1 — About 45% predominately fine sand; abf,{“t 3?:% coar?e to fine, -
HOLE COMPLETION: ' 100 angular to subangular gravel of welded Tiva Canyon Tuff and T
Pulled all casing and feft open for 553 X - R T e
future geophysical studies. ] X | 83 ] strongly cement cal reaks only mmer blow;
— } X 466 oD light brown to pale orange; moist; strong reaction with HCI.
a 100 -
] ” y 15 7 \o 133.2 ft. COMBS PEAK IGNIMBRITE TUFF X (Tpki):
s h 94 ’ Nor d flow, ind d, argiltized and partiaily
m t 3 zeolitized, very pale orange > with grayish-orange mottling. The tuff
- ' 62 R ¥ has approximately 20-25% pumice, up to 35x30mm in size, with
60— ! | 4 about 10-15% voicanic lithic clasts. up to 25x25mm. Rare
. ! P phenocrysts of sanidine, bnome (bronze), magnetite (?), and
R J 100 n(D ese oxides. G the tuff is y hard (H4) to
‘_] ! N TF soft (H6) slightiy (W3) to moderalety (W5) weathered and
- . 1 Qal |- unfractured {FDO) to slightly fractured (FD2). Lower contact is
3 X 23 GMs LEDE unconformable.
65-: : b 9 (l-— Discontinuity Measurements:
7 ) 100 bLTE
4 1 A1 th * h Infilli
= ' - 759 70 R2 Calcite
4 : a7 130.1 70 R3 trace Fe
7 r : 133.2to 137.8 it. POST TIVA CANYON BEDDED TUFFS
70— ' (Tpbt5):
4 4 . Qal Nonwelded. possibly reworked fallout tephra and pyrociastic
I ' (SM)g flows 1 by distinct The tuff is mod
- | 9% mdurated devitrified, pale yellowish-brown with 10 to 15 percent
In ‘ pumice clasts (up to 10x7rnm) and less than 10 percent volicanic
i [ lithic clasts.(up to 4x5 mm). The bedded tuffs have about 2
- ! percent phenocrysts of feldspar, quartz, and biotite.
75— 1 ¢ —‘ the tuff is moderately hard (H4) to soft {H6), slnghtly (W3) to
- ! me y (W6) and unfractured (FDO) to stightty
= X FD2| 100 89 fractured (FD3). Lower contact is unconformable
- : Discontinuity Measurements:
- '
= ! Depth Angle' Roughness lInfiling
E | 137.0 70 R3 Tight ash
80 ! 98 | 98 1373 60 R3 light ash
3 )
B ! 137.8 to 222.0 ft. TIVA CANYON TUFF CRYSTAL RICH
3 ! NON-LITHOPHYSAL ZONE (Tpcrn}
3 ; Pyroclastic flow, densely welded, devitrified, pale red to
3 , grayish-red, with 10 to 15 percent phenocrysts. Phenocrysts are
i \ mostly feldspar and biotite with lesser quartz and pyroxene. Rare
85— . 100 | 100 pumice clasts from 145.9 to 157.1 feet. and up to 20 percent
a \ pumice clasts from 157.1 to 192.0 feet. The tuff has up to 15
1 percent lithophysal cavities from 192.0 to 208.0 feet. Generally
i t the tuff is moderately hard (H4), slightly (W3) weathered, and
- ! slightly fractured (FO3) to moderately fractured (FD5). The lower
- : contact is conformabie.
90— , 97 | 97 Discontinuity Measurements:
g
e : Depth  Angle® Roughness _infiling
-4 ) 1383 55 R3 Calcite
] I H4 £DO Tpki 138.6 80 R3 Calcite
i 1 13 80 R2 icite
- ! 140.7-141.% 25 R4 trace Calcite
95_'1 ' 100 | 100 141 70 R3 trace Calcite
4 ! 141.6-1421 25 R3 Calcite
-1 ! 141.85 80 R2 trace Calcite
3 . 70 R3 trace Calcite
- ) 142.5-1428 25 R3 brown mineral
3 ) 143.7 60 R3 trace Calcite
3 ' 100 { 100 143.6-1446 20 R4 Caicite
- ' X 80 R2 none
100 i 147.2 85 R2 none
— ! 147.8-148.1 30 R3 none
3 ! 148.9-1495 25 R3 none
4 ! 150.3-151.6 FRACTURE ZONE
b ! 153.1-157.1 FRACTURE ZONE
3 . 157.1-159.3 FRACTURE ZONE
E N 160.3-164.4 FRACTURE ZONE
105 | 9 1 99 162.8 (fault?) 30 R3 none
3 ' 165.3 50 R3 clay, sand
- ' 165.6 (fault?) 50 R3 clay, sand
I 1 166.3 40 R3 trace sand
- ! 168.1 S0 R3 healed
g ! 168.7 % R3 sand
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#16 SHEET 3 OF 9

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 765,055.54 E 570,472.65 GROUND ELEVATION: 3672.03
BEGUN: 6/26/2000 FINISHED: 8/7/2000 TOTAL DEPTH: 452.8ft. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 75.7ft. HOLE LOGGED B8Y: USBR/SMF

M REVVEWED BY  Wfarnk MoKeown

ERGINEERIRG
=z
o0 w
NOTES EHEAR WAVE VELOCITY E § % c SIFICATION
s 2 ° W o o | AND PHYSICAL CONDITION
w 2 > W a =
8 |sggsggegg| S| E|E = |»| 8 |8
110 , S 169.7 80 R3 clay
3 X 169.8 60 R3 clay
. . 170.1 60 R3 clay, sand
- ) 170.6 90 R3 clay, sand
3 o 171.2 15 R3 sand
R ' 171.0-174.6 FRACTURE ZONE
i | 1 ;g.s g 24 trace clay
115+ N .1 4 none
3 ' 98 [ 98 176.0 15 R4 sand
3 X 176.8 50 R3 healed
3 b 177.8 20 R3  day, sand
N , 179.3 30 R4 clay, sand
p ' 179.4 80 R4 sand
-] ' FDO 179.7 55 R4 trace clay, sand
120_‘ ! ' 180.9 20 R2 clay, sand
- ' H4 185.2 40 R3 trace clay
s ! Tpki 185.6 40 R3 sand, trace clay
. L B 187.4 30 R3 trace clay
b : 187.9 60 R3 trace sand
n . 188.1 55 R3 sand
- . 188.5 20 R3 sand, trace clay
125 ' 189.0 55 R3 sand
7 ' 100 | 98 190.6 65 R3 vapor phase alteration
- ' 191.2 65 R3 none
3 - 1918 40 R3  none
] ' 192.0 35 R3 none
- ! 193.3 45 R4 none
J ' 193.9 45 R4 trace sand
] . 197.3 30 R4 none
130+ . FD1 197.4 R3 none
] . 82 | 82 197.6 25 R3 clay
B | 188.1 60 R3 clay
7 ) H6 198.9 25 R4 day
— ) 199.4 55 R4 none
1 ' FDO 203.4 50 R3 sand
N ¢ H4 203.8 50 R3 none
135 ! 204.0 40 R3 none
3 X e 98 | o8 [ Tebts 204.7 35 R3 trace sand
. . 204.9 30 R3 trace sand
= . HS 203.4-2036 25 R3 none
- N FD3 1 203.6 a0 R2 none
B f D 204.1 90 R3 none
] ; P..I 204.2 90 sg none
14 s kO 204.6 50 none
o ' ot 204.7-2049 30 R2 none
. N Py o 205.7 45 R3 none
~ ! H4 F 206.8 45 R3 none
3 ! FDS| 100 | 59 r 206.8-207.3 FRACTURE ZONE
B X - 208.2-208.9 FRACTURE ZONE
- N - 209.3 irreg. R2 none
145 s r 210.3 70 R2 none
u ) - 210.5-210.7 10 R3 none
= ) C 212.1-2122 30 R2 none
3 ' 4 - 2137 45 R3 quartz crystals
E ! F| FD3} 97 | 78 o 216.1 75 R3 quartz crystais
T t y o 221.0-221.3 25 R4 trace Calcite
3 . HS - 221.1-221.3 35 R2 none
150 ' — 222.0 to 360.0 ft. TIVA CANYON TUFF CRYSTAL POOR
- . | FO8 - UPPER LITHOPHYSAL ZONE (Tpcpul)
i t 4 .5 o Pyroclastic fiow, densely welded, moderate orange-pink with light
J 1 H4 EEeds| FD2 1 gray mottling, and about 3-5% lithophysae (up to 50x50mm) with
i i Pe. b light gray crystal coating. Tuff has approximately § percent
ks i 9t | 24 | Tpem | . ° | pumice clasts (up to 10x4mm), There are less than 5 percent
R ' ! " oF phenocrysts of plagiociase and sanadine, with less than 1
155 ¢ H5 P, [ percent biotite and manganese oxide. At 247.0 the phenocrysts
] : FO? DY = content decreases to less than 1 percent. Lithophysae, both
B , - filled and unfilled, content increases to 20 percent at 301.0 feet.
- \ o Generally the tuff is moderately hard (H4), slightly (W4) to
= ) - moderately weathered (W6), and slightly fractured (FD3) to very
3 1 3 F intensely fractured (FD9). The lower contact is conformable,
| . -
160—] ! H4 ] FDS LN Discontinuity Measurements:
] ! o 97 13 .
n ! : Os Depth Angle” _ Roughness _Infilling
- : FO7 Ps [ 221.8-224.9 FRACTURE ZONE
3 , il 2254 55 R4 trace Caicite
] , - 225.4-225.8 FRACTURE ZONE
- N C 225.8-226.0 10 R4 trace Calcite
165 ' - 226.1 70 R3 none
« 1 - 226.1-226.7 FRACTURE ZONE
- l n 226.7-2268 40 R3 none
] t 97 | 44 - 226.9-227.0 FRACTURE ZONE
1 ! - 227.0-227.2 40 R3 none
7 X L 227.3 80 R2 none
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

FEATURE: Waste Handling Buiding
LOCATION: ESF North Portal Pad

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#16

BEGUN: 6/26/2000 FINISHED: 8/7/2000
DEPTH TO WATER: Not Encountered

PROJECT: Yucca Mountain Project

COORDINATES: N 765,055.54 E 570,472.65

TOTAL DEPTH: 452.8 ft.
DEPTH TO BEDROCK:  75.7ft.

SHEET 4 OF 9

STATE: Nevada

GROUND ELEVATION: 3672.03
ANGLE FROM HORIZONTAL: -90
HOLE LOGGED BY: USBR/SMF

- REVIEWED BY. Wark McKecwn
ENCIREERING
z |z
Z]3 5 CLASSIFICATION
8 z
R W, ociT 818
NOTES PresrwayEveoem 1 e | 8 S | o AND PHYSICAL CONDITION
wl 23| w 8
4| 85B838EEE|F| 2| E [ | 8 |8
170 ! FD4 T hooee B0 M e
E | - . . 1 none
] ' ~ .2 60 R3 none
3 r ‘ 97 { 44 - 2292.2296 20 R3 none
3 + ) D8 Y 230.7-2309 55 R2  none
i 1 e g 2311 20 R2 none
] - BbF 23: .;-231 5 45|=m».c1'uv’§§ ZONE
- . " K trace quartz crystals
175 ; Pe_|- 23182323 _ FRACTURE ZONE
- 4 ) R .3 60 R3 trace quartz crystals
k X E 2330-233.2 45 R3 quartz crystals
B ' FD5| 100§ 58 L 235.0-235.1 45 R3 trace Caicite
- f - 235.8 50 R2 none
b | &< 23572363 15 R3 none
R | C 23592363 25 R3 trace Calcite
180 L : & meries 2 R3  none
- I .9 4 R2 none
- : - 328.7-238 9 ; 3-20 RR;Z quartz crystals
] " .2 quartz crystals
] ' E 2398 60 R2 quariz crystals
B l . O 240.0 60 R3 none
7 | ’ 240.2 50 R2 trace iron oxide
185 l 100! 74 el 240.4 70 R3 none
E ' N 240.4-241.1 1015 R3 none
] ' H5 L 241.2-2417 15 R3 none
3 L ' e [ 24182438  FRACTURE ZONE
] ! b 24452447 20 R2 trace Calcite
p ) ' o F 246.8 15 R2 none
7 ' P gg.g gg gg trace wwhhne mineral
O . trace white mineral
190 : FD4 &Lk 2497 30 R3 none
. | -4 251.8 S R3 none
EER SN A
5 ] 0.0 . none
£ oo k2 e
3 - 4 i
1053 ' - 257.5 40 R3 trace sand
5 J X 100 | 74 - 259.5 30 R2 none
-~ \ - 261.1 50 R3 none
] X o 263.5 80 R3 none
- | b gg-zs 2(5) s% none
7 ; - 5.9 1 sand, trace clay
] 4 I iy 266.4 60 R3 none
3 ! - 266.9 30 R3 day
. ! P 269.0 20 R3 sandy breccia
3 ! 9 272.9-277.3 FRACTURE ZONE
b ! 76 [} b 277.4 0 R4 none
. ' O 2786 10 R3 none
- \ - 2794 50 R4 none
X T 2792 40 R4 none
j . FD6 “akb 279.5 25 R3 none
20 ' b, 280.6-284.4 FRACTURE ZONE
ks ) 82 | 45 e 284.4-2846 20 R3 none
B ! =& 28462848 45 R2 none
- i R 286.3-2866 35 R3 quartz crystals
7 : b r ggl; 200 55 R;a clay, quartz crystals
H D8 . - 9.3-290. 0 none
{1 AARE TR - e
- Q- 2. ayey breccia
210 : FD8I"e2 | o o F 2930 30 R3 clay
] ' Bey 2047 90 R2 clayey breccia
- 1 FD5 Pe E 294.9 60 R2 clayey breccia
e | - 297.3-207.8 15 R3 trace Calcite
1 ! B 297.6 70 R3 none
- ! Yl 298.0 60 R2 clayey breccia
b
B ' L 298.2 80 R3 none
2157 ! ~ 79| 82 -"& 29893025  FRACTURE ZONE
= ' H4 FD4 L ~:E 3381 5 gg gg quartzdcryslals
. . 3.1 trace clay
] , t.0f £5.og(1)3 7 5FRACTUR3E ZONE
= ‘ f=g'n 8.6-309.1 1 R none
J ! P, 310.4-310.7 20 R2 clayey breccia
4 [ - 310.2-310.5 30 R2 clayey breccia
220+ ' 5 o b 3124-3126 30 R4 trace clay
3 ~ %% eps| 07 | 4s b, F 314.4-3148 20 R3  none
! el ‘. 315.2 45 R4 none
3 ' [ 3156-316.0 25 R3 none
p , - 3184 50 R2 quartz crystals
= , 0 o 322.0-322.2 20 R2 none
m X C 323.4-3240 30 R2 clayey breccia
225+ | 36 | Tocpul — 324.3-3251 10 R3 clayey breccia
] ! pepul {o el 3247-3253 25 R3 clayey breccia
- ' Ol o 324.9-325.6 0 R3 clayey breccia
- ' % - 325.2-3259 20 R2 clayey breccia
3 ; 326.1-327.3 FRACTURE ZONE
ANL-MGR-GE-000003 REV 00 1-26 September 2002




WHB LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#16
FEATURE: Waste Handiing Building
LOCATION: ESF North Portal Pad
BEGUN: /2612000 FINISHED: 8/7/2000

PROJECT: Yucca Mountain Project

COORDINATES: N 765,055.54 E 570,472.65
TOTAL DEPTH: 45281,

SHEET 5 OF 9

STATE: Nevada
GROUND ELEVATION: 3672.03
ANGLE FROM HORIZONTAL: -90

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  75.7ft. HOLE LOGGED BY: USBR/SMF
- REVIEWED BY Mark Moxeowrn
ENGINEERING
E|x
213 s CLASSIFICATION
w z
o
NOTES REARWRE VR o 2| @ oo | AND PHYSICAL CONDITION
ut 2 =1 w ) 8 Q
w
B|BBEEEEERE| (= |C |+ || 8 |6
3 J e 7.3 35 R2 none
230 X Foe| 84 | %6 Lo 330.8-332.0 CLAYEY BRECCIA ZONE
1 ) Leot 3.6 50 R3 none
B \ FD7 -ns 332.7-333.3 20 R3 quartz, Caicite
4 ' 86 | 32 e I 3329 50 R3 none
. [ oy 334.7-335.9 0 R2 quartz crystals
- ! o 335.1 50 R3 trace clay
= ! I SR 3355 75 R3 none
2354 ! P <1 335.6 55 R3 none
B . 1001 48 & 336.1-337.3 FRACTURE ZONE
] ) FDS - 337.9 40 R2 clayey breccia
— | - 338.0-338.4 CLAYEY BRECCIA ZONE
] | 64 | 43 r 338.4 40 R3 none
B ' L 338.5-338.7 30 R3 none
E | a2 339534 “ ORE 201
] ! ol 339. 0.8 FRACTU INE
2407 . 100 32 C 34173453 FRACTURE ZONE
s ! FD6 - .0 60 R2 trace quartz
] X 310 L 346.2-347.0 10 R3 none
1 \ FD8 o 346.4-346.8 0 R4 none
- X 921 0 u 346.5-3469 10 R4 none
. ) - 346.8 80 R3 none
] [ FD5| 89 | 61 - 347.3-348.6 FRACTURE ZONE
245+ | o 348.3-3487 20 R3 clayey breccia
- ! - 348.7 40 R3 none
- ' 9| o F 349.2.3497 15 R3 none
- ! L 349.0-349.4 20 R3 none
—~ ! FD8 - 350.9 30 R3 none
3 X o 351.0 60 R3 trace Calcite
] X 86 | 0 C 351.4-3512 0 R3 clay
250 , - 351.6-352.8 FRACTURE ZONE
3 | - 354.3-356.1 FRACTURE ZONE
B 1 FD6{ 95 | © o 356.4 50 R3 trace Calcite
] ! r 356.5 85 R3 none
3 i - gg.gase 7 30 Eg trace Calcite
= ! - .8-357.3 0 none
] ! FD8| 76 | 16 - 358.4 60 R2 clay, Calcite
255+ \ - 3585 60 R2 Icite
] , r 358.7-359.0 20 R4 clay, quartz, Caicite
] L 358.9 80 R3 quartz, Calcite
- o 359.6 70 R3 iron oxide, Calcite
. FD5| 94 | 63 o
. He Tpcpul P2 360.0 to 403.0 ft. TIVA CANYON TUFF MIDDLE
-] o NON-LITHOPHYSAL ZONE (Tpcpmn)
260 - Pyroclastic flow, densely welded, predominately pale red tuff with
~ - less than 5% flattened pumice, and less than 1% lithophysae.
7 - The tuff has less than 1 percent phenocrysts of piagiociase,
] - sanidine, and rare manganese oxide. Volcanic lithic content
s Fosa| 96 | 61 C increases with depth with poorly developed anastomosing vapor
B [ phase partings. Generally the tuff is moderately hard (H4) to
— - moderately soft (H5) in isolated zones, slightly (W3) to
265:- ol moderately weathered (WS5), and slightly fractured (FD3) to
- L intensely fractured (FD8).
i 0 - Discontinuity Measurements:
7 C th le” __Rough Infillin
- ] - 360.1-360.4 40 3 iron oxide, Calcite
B FD& - 360.5 85 R2 breccia, Calcite
270 — 360.6-360.9 40 R3 Calcite
. - 360.7 65 R3 clay.Caicite
B 73] 30 F 361.2 85 R2 quartz, Calcite
7 o 362.0 30 R4 Calcite
- - 362.2-362.5 25 R4 none
] 9] o - 3.1 90 R3 none
- L .0 70 R2 none
275+ FD9 - 364.9-365.2 30 R4 trace Calcite
7 1 0 r 365.5 80 R4 none
R - 367.2 85 R2 none
- r 372.9 70 R3 clay, quartz
3 C 37:;.; 737 90 RRZ3 clay, quartz, Calcite
< - 373.2- 25 quartz, Calcite
= FDé| 82 | 39 - 3 ) R3 trace quartz
280 - 375.8 60 R3 clay
- 376.5-376.9 20 R4 none
= 377.0-377.3 25 R3 none
- 40 o - 377.4-377.7 30 R3 none
- . 379.7-381.2 0 R4 none
i " 380.8 20 R3 quartz, Calcite
-1 85 0 = 381.2 90 R3 trace quarz
285: - 381.4-381.6 30 R3 trace quartz, Caicite
B - 382.8-383.2 20 R4 none
- ¥ 1001 &7 - 383.3-383.7 CLAYEY BRECCIA ZONE
- %l FD3 - 383.8-384.2 20 R none
- | =
3 1001 52 o 384.3 50 R3 trace quartz
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad
BEGUN: 6/26/2000 FINISHED: 8/7/2000
DEPTH TO WATER: Not Encountered

PROJECT: Yucca Mountain Project

COORDINATES: N 765,056.54 E 570.472.65

TOTAL DEPTH: 45281
DEPTH TO BEDROCK: 75.7ft.

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#16

SHEET 6 OF 9

STATE: Nevada

GROUND ELEVATION: 3672.03
ANGLE FROM HORIZONTAL: -9
HOLE LOGGED BY: USBR/SMF

- REVEWED BY. Wark McXeown
e >
z
w | & Z CLASSIFICATION
Hi WAVE VELOCITY =] o
NOTES EAR ,‘,fsE 3 @ 3__ o AND PHYSICAL CONDITION
W S w @ =4
z 151588 88 |2
& gjiE@|8|]cl¢e g= |2
B|§gEgEgBEE ||| CE =[=| 8 |8
— j X 385.2-3854 30 R3 clay, trace quartz
200-] ; FD3] 100} 52 »’?:?E 3553865 FRACTURE ZONE
7 ) o) 386.5-3869 10 R3 quartz, trace Calcite
— ' - 388.4-389.5 CLAYEY BRECCIA ZONE
_: t FD4 ©a [ 393.1 55 R3 quariz, Caicite
B ' 87| S8 SF 3938 45 R4 quartz, Calcite
] ! hool 394.3 30 R3 clay, quartz, Caicite
] ! BIAS 395.0-395.5 30 R3 trace quartz, Calcite
E ' b 95.8 70 R3 quartz, trace Calcite
295+ ! FO9! g7 | o e 396.2-396.4 30 R3 quartz, Calcite
3 , o 397.2 45 R3 clay
1 \ -TST 397.7-3981 25 R2 none
n I @ Pl 398.2-3986 40 R3 none
A ) FD7 o o, |- 398.6 40 R3 dlayey breccia
. ' BT 398.7 60 R2 trace Calcite
! koot 399.3 60 R3 trace Caicite
woi ' B0 S 30973909 30 R3  none
! FD8 oo L 400.2 85 R3 trace quartz, Cakite
] ' 0] 0 e 401.0 40 R3 breccia, quartz, Calcite
7 . Sy 4023 50 R4 quartz, Calcite
- T TL 402.7 90 R2 none
i FD3 100 | 48 el
j Se. [~ 403.0 to 422.5 f TIVA CANYON TUFF CRYSTAL POOR
305 B LOWER LITHOPHYSAL ZONE (Tpcpll)
1 31 0 Lo Pyroclastic flow, densely welded, devitrified, moderate orange
] -ja; - pink tuff with rare light gray pumice. phenocrysts of sanidine and
7 Fp7| 100} O Ser rare biotite compose less than 1 percent of the rock by volurne.
: b'.cE Lithophysal cavities compose up to 10 percent of the rock by
. 95| 0 Lot volume with vapor phase mineral coatings, additionally 10
- T percent of the rock contains light gray vapor phase mineral spol
3104 FO8 . up to 30 by 48 mm in size. Generally the tuff is hard (H3), shghuy
- 91 0 - weathered (W3), and slightly to very slightly fractured (FD2).
7] FD9 o Lower contact is conformnable.
J FDg| 81 0 F Discontinuity Measurements:
3 — o Depth Angle®  Roughness _infilling
h o 403 0-4034 30 R2 quartz, Calcite
3157 n 04.0 70 R3 quartz, Caicie
-t - 404 3-406.0 5 R2 quartz, Caicite
3 100| 81 - 404.6 80 R2 none
B L 405,9—4%.% Sg 53 quartz, Calcite
-1 4 o = 406.4-406. 2 3 none
3 e FD3 Toopul Pt 40644076 5 R2  none
- % o 408.3 60 R3 trace quarz
320 z — 409.2 60 R3 none
J - 409.5-4098 25 R3 trace quartz, Calcite
j - 410.2410.6 5 R3 clay, quartz, Calcite
7l g 410.6-411.7 FRACTURE ZONE ca
- Y i 4157 55 clay, quartz, Caicite
] FD6| 98 [ 53 F 41604165 15 R2  clayey breccia, quartz
- o 418.8-419.7 FRACTURE ZONE
325 FD8 E
B C 422.5 to 452.8 ft. TIVA CANYON TUFF CRYSTAL POOR
= FO7 C LOWER NON-LITHOPHYSAL ZONE (Tpcpin)
- o Pyrociastic flow, densely welded, devitrified, pale red tuff with
I FD3 I less than 1 percent light gray pumice clasts. Phenocrysts of
B 96 | 34 o sanidine and plagiociase compose less than 1 percent of the
] r rock by volume. Medium gray lithic clasts compose less 1
330 FD6 - percent of the rock by volume. G y the tuff is moderate!
< 33 - hard {(H4), slightly weathered (W3), with fracture densities mostly
- %irpg| 67! o o moderately fractured (FDS) to intensely fractured (FD7) zones.
4 - Lower contact undetermined, bottom of borehole at 452.8 ft.
3 FD6| 92 | © C Discontinuity Measurements:
3 ’:-. Depth ___ Angle* Roughness _ Infiling
335 FD7| 100| © C 42294736 5 R3 Clayey breccia, quartz, iron
- 100 - oxide, Calcite
I FD8 82 1 h - 424.3-4246 20 R4 quartz, Caicite
- T FD5 = 4246-4249 10 R3 quanz, Calcite
— 100 | 18 — 42474251 40 R3 quartz, Calcite
3 ¢ =t - 4255-4258 30 R4 Calcite, trace iron oxide
] | FO8 O t—g - 42624292 ° FRACTURE ZONE
340 1 501 o Ay 429.8 30 R4 trace Calcite, trace iron
| =% - oxide
] o | FDS o 43014308 10 R3 trace Calcite
- ros| 78| 3 o 43064313 20 R3 quartz, Calcite
- - 430.8 45 R4 Calcite, trace iron oxide
B ’ 75 1] o 431.0-4316 0-25 quartz, Calcite
= % | FD7 L 431.5-441.7 FRACTURE ZONE
345 ; - 435.5-435.8 20 R4 trace Calcite, trace iron
3 o oxide
B 4354 60 R3 trace Calcite
- E‘ 436.3 45 R4 Calcite, trace iron oxide
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#16 SHEET 7 OF 9

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 765,055.54 E 570,472.65 GROUND ELEVATION: 3672.03
BEGUN: 6/26/2000 FINISHED: 8/7/2000 TOTAL DEPTH: 452.8 1. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 75.7ft. HOLE LOGGED BY: USBR/SMF

REVEWED EY: Mark McKeown

> >
El &
ks 28 5 CLASSIFICATION
w [o] z
EAR WAVE VELOCITY o | o
NOTES H VRO g | e | 8 3 | AND PHYSICAL CONDITION
T g £ 2| ¥ 8 ] I
3 2131858 22 |3
B|88888EBEE S |5 |El=f=x| B |8
1 : el 437.84381 25 R4 trace Caicite, trace iron
I FDe| 85| O o oxide
350 - 438.1 45 R3 trace quartz, trace Calcite,
] Fo7| 80| 0 Al trace iron oxide
. ©e, |- 438.1-438.3 20 R3 trace Calcite
1 Fos{ 83| o - 438.9 90 R3 Calcite
N kool 441.3-4415 25 R3 clayey breccia
- FD5| 73 | 47 PP A 441.8 60 R3 Calcite
] Tecpul |5 51 ﬁg,g).uz.a 3450 ';223 none
o — 3 none
355 FD9| 56 | © }?.‘z— 4334437 20 R3 quartz, Cacite, trace iron
- LsST oxide
3 sl o goA 4437-4439  FRACTURE ZONE
b e 446.4 45 none
- FD7 BT 449.4450.0 5-30 R3 trace quartz, Calcite, trace
7 90 4] ke o iron oxide
30 ora 45545 % CLAYEY BRECCIA SONE
9.9-452. LAYEY B IA ZON
FD6| 100 25 28
* Angles are measured from core axis and are plus or minus 5
FD5| 100 | 67 degrees.

8

@
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#16 SHEET 8 OF 9
FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 76505554 E 570,472.65 GROUND ELEVATION: 3872.03
BEGUN: 6/26/2000 FINISHED: 8/7/2000 TOTAL DEPTH: 452.81L ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  75.7ft HOLE LOGGED BY: USBR/SMF
. REVIEWED BY. Mark Mcxeown
“ENCIREERING
£z
ks | g3 £ CLASSIFICATION
&l 3 z
Vi T o
NOTES HEARWREVROCTY o | 1w | B o | AND PHYSICAL CONDITION
w =] w «a 14
3 AH IR RE:
& iz 8| 8|2
B |BEBE5EBEE 2 = |E[=2]=2] 8
- T T U.." —
3 N
410 100 24 E_
415:4‘ 95 | 81 =T
E sor
3 100 56 S
- 100] © et
420} -
j 90 | 43 2
- 98 | 41 =
425 o
- L
I 58| 0 E
3 0] © /
] 70| 0 e
430_:_ e 100 ]| 50 :_
a 89 | o A
. 80 | 0 E
4351 F
In 100| © 4
3 2o} - E
3 00] 0| PPN LY E-
2 92| o0 o
440 T
] 100| o o
-4 b
- 100} 31 (
445::j F
] : 5
3 ; An
E : 9 | 59 .r
fa ! C
450 ; -
3 ' E
. , ; % | 0 g
BOTTOM OF HOLE
o~
8
3
=
o
0
14}
b o
z
o
2]
a
X
z
[C]
[«]
'y
o
I
z
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RF16 KEY WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#16 SHEET 9 OF 9

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 765,055.54 E 570,472.65 GROUND ELEVATION: 3672.03

BEGUN: 6/26/2000 FINISHED: 8/7/2000 TOTAL DEPTH: 4528 f ANGLE FROM HORIZONTAL: -9¢

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 75.7ft. HOLE LOGGED BY: USBR/SMF
- REVIEWED BY. Mam McKeown

uscs uscs Uscs USCS
Poorty-graded Silty Sand Silty Gravel
Gravel (SM) Gravel with (GM)
(GP) Sit
(GP-GM)
P b § b ‘K
O o
-0} i o
o 0 =} (=
Q QA D
ROCK
Tuff *x* Post Tiva Tpepm Tpcpul Tpcpmn Tpepll Tpcpin
{Tpki) Canyon
Bedded

WELDING
Non-Welded Densely Weilded
HARDNESS WEATHERING

Alpha-nuner.c Descr.ptor Cr:teria Alpna-numer.c¢ Descriptor General characteristics

descroptor descriptor (strength, excavat.on, etc.)

HI Ixtrenely Core, fragment, OI exposure cCannot Wl Fresh Hammer rings when crysta’.ine rocks are
be scratchied with knife or sharp pick; struck. A_most a.ways rock excavat:ion
can only be chrpped with repeated heavy except for naturally weak_ or weakly
hanmer g-ows. cenented rocks such as S..tstones Or

sha.es.

¥ Very Hard Cannot be scratched with knife or sharp N
pick. Core or fragment breaks w: th w2 S_.gatly weathered
repeated heavy hammer blows. to fresa

H3 Hard Can be scratched with knife or sharp LK] S_.ghtly weathered Hammer r.ngs when crysta’’ine rocks are
p.ck w.th d=ffculty (heavy pressure). struck. Body of rock not akened. Wuth
Heavy hammer b_ow requ.red to break few exceptrons, Such as s:.tstones or
specinen. shales, c.ass:_f.ed as rock excavat:won.

H4 Moderately Hard Can be scxar.C'\ed woth kn.fe or sharp we Moderately to
pick with l:gat pressure. Core or s.ightly weathered
fragnent breaks w:th moderate hammer

oW, W3 Moderatel.y weathered Hammer does not ring when rock :s struck.
3ody of rock is s_ightly weakened.

HZ Moderate.y Soft Can be grooved -/.6 .nch (2rnm) deep by Depend_ng on fracturing, us Ly 15 rock
sharp pick with moderate or nheavy Pressure. excavat.on except in natura weak rocks
Core or fragment breaks with l:gat hamnmer such as s..tstones or sha’.es.
b_ow or neavy manual pressure.

wé Intensely to

H6 Soft Can be grooved or gouged eas._y by kn:.fe noderate.y weathered
or sharp pick with _:gat pressure; can be
scratched with fingerna:l. 2reaks with W7 Intensely weathered Du_.. sound when struck with hammer,
Zigat to moderate ranua. pressure. usua.ly can be broken w noderate to

heavy manua. pressure or by

H? Very Soft Can be readi.y -ndented, grooved or qouqed blow wrthout reference to pl
w.th finger , Or carved w.th a b weakness such as :
3reaks w.th ..ght manual pressure. fractures, or

s.gnif_cantly weakened. Vsua--y comnon
excavat.on.
w8 Very .ntensely
weatnered
we Decomposed Can be granu_ated by hand. Always common

excavat.on. Res:Stant m.nera.s such as
q\éaitl nay be present as "str.ngers® or
“d:kes".

FRACTURE DENSITY

Alpha-nuner.c Descriptor Cr-ter:.a

descriptor (£xcludes mechan.ca. breaks)

FDO Unfractured No observed fractures.

FDZ Very s_.ghtly fractured Core recovered mostly :n _engths greater than 3 feet (. m).
FD2 Slght.y to very

s_-ght.ly fractured

FD2 Sl:ghtly fractured Core recovered Mostly -n _engtds from . to 3 feet (200 to -,000 mm)
scattered .engths less tahan I foot (200 mm)} or greated taan 2 feet
FD4 Moderately to sl:ghatly
fractured
FD3 Moderately fractured Core recovered most.y .n .engtas from 0.23 to 1.0 foot (.00 to 200 mm) woth mOSt
_engths about 0.67 foot (200 mn).
FDE Moderate_y te intensely
fractured
£D7 Intense.y fractured Lengths average from 0.0 to 0.23 foot (30 to .00 mm) with fragemented -nterva.sS.
Core recovered mostly in lengtas _ess tnan O foor 0 mm) .
FD6 Very Lntensely

intense.y fzactured

FD9 Very .ntenese.y fractured Core recovered mostly as ch:ps and fragments with a few scattered short core :engths.
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17 SHEET 1 OF 13

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 766,075.86 E 571,041.88 GROUND ELEVATION: 3672.38
BEGUN: ©/27/2000 FINISHED: 8/29/2000 TOTAL DEPTH: 667.81%. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  96.1ft. HOLE LOGGED BY: USBR/SMF
- REVIEWED V. Mark MoK eowe
ENGIREERING
| INDEXES |
51§
z 2 =
i3 5 CLASSIFICATION
HEAR WAVE VELOCITY o 3]
NOTES B e al.|a|8 3 | AND PHYSICAL CONDITION
w > =1 W a L
JHHEEIE 3
o -4
4 |sgsesgagg| | 2|22 %) 8 |8
PURPOSE OF HOLE: - ; - 0.0 to 96.1 ft. QUATERNARY ALLUVIUM (Qal)
Acquire geologic design data ] ; s
required to develop Waste = ) 0 - 0.0-5.0: No Recovery
ling Building foundation . ' a2
::,m,s”m;’gm‘:m noarrd 4 X - 5.0-7.1: POORLY GRADED GRAVEL WITH SAND (GP)s
analysis — ' - About 75% coarse to fine, anguiar gravel; about 20%
) 5 —] : L - predominately fine to "GSmsand about 5% silty fines;

. ] bt maximum size recovered, m; slightly to moderately
g::;ﬁfnogé:s"gmrmg UDR - : 100 (gg;s o-f o cemented with caliche; light brown; moist; strong reaction with
1000 Dril Rig 3 . — Bent HCl
DRILLER: - : 50 ol 7.1-14.2: POORLY GRADED GRAVEL WITH SILT AND SAND
G.fox, D. ﬂarrisogk Dyn?lec 3 : DO:“: ﬁ;-ns 60);, gap graded fine and coarse, anguiar to subangular
Drilling, inc.; Salt Lake City, Utah. | 10— | aa LA gravel, about 30% coarse 1o fine sand; 10% fines with low

- ! GP-GM b plasticity; maximum size recovered, 70mm; non-cemented to
DRILLING METHOD: 3 . (GP-GMIL I moderately cemented with caliche: light brown; moist; weak to
Installed 1Tmh:";“°r[ . = ' 69 PIE strong reaction with HCL.
[; i - Wi
casingwith 1.1 sickup. | ! p{iF  14.2-222: POORLY GRADED GRAVEL WITH COBBLES
Re-entered hole on 8/7/2000 with . , BT (GP)
PQ coring system. Cored with 15— ' O—- About 85% predominately coarse and fine, angular to subangular
PQto 195.3". Used PQ rods as - ' 49 UL gravel of densely welded tuff with some caliche coating; about
casing and installed HQ coring < 1 Do o 10% predominately fine sand; about 5% fines with low plasticity;
system. Cored with HQ to the s ! O o non-cemented to slightly cemented with caliche; light brown,
total depth of 667.8". — | Qal P - maroon and gray; moist; strong reaction with HCI. Total interval
1 : (GP)x o 0[ (by volume) approximately 10% cobbles; maximum size
DRILLING CONDITIONS: 3 , o recovered, 120mm.
0.0 to 187.8: Replaced 3 bits, lost | 20— \ 84 o -
circutation at 47.8' and 175.3". 1 \ DO - 22.2 - 25.5: POORLY GRADED GRAVEL WITH SILT AND SAND
187.8 to 667.8: No circulation, B 1 o \F (GP-GM)E
hard, smooth drilling. ] ! I <t About 60% coarse to fine, angular gravel; about 30% fine to
in 1 PHMILC coarse, predominately anguiar sand; about 10% fines with low
DRILLING FLUID: B ' 67 Qal  {o[IN plasticity; maximum size recovered, 65mm; non-cemented to
- W - ! (GP-GMsD T slightly cemented with caliche; light brown to gray; moist; strong
0.0 to 4.9: non-potable water 4 h allE reaction with HC
4.9 to 667.8: non-potable water, | 25— ' - ction X
Quik Gelmud with £2-Mudand - ' PV 25.5 - 28.4: WELL GRADED GRAVEL (GW)
LCM to re-estabiish circulation. - . Qal o ..'. Almost entirely coarse to fine, angular to subangular, well graded
SS ERVALS: - ' GW p L gravel; trace of sand and fines that appear to be washed out;
LOSS INT! : - , [y imum size recovered, 65mm; non-cemented: fight brown,
:;58 ;’kﬂ 3 ) 100 P 0— gray, white and maroon; moist.
i 3 1 — of
187.51. 30-7 ! Qal - 28.4 - 32.9: POORLY GRADED GRAVEL WITH COBBLES
- . 1 ! 66 ©GPx [+ (GPx
* Remaining hole drilled b ! DO - About 85% coarse to fine, angular to subangular, poorty graded
without circulation B : Nas gravei, about 10% predominately coarse to fine, angular sand;
] 1 o0 | Qal p about 5% silty fines; non-cemented; brown to gray, maist; strong
CASING RECORD: 3 X 100 (GM)s o reaction with HCI. Total interval (by volurne) approximately 15%
0.0t0 4.8: 10.75 O.D. casing - \ F— bt imum size r d, 130mm.
0.0 to 195.3: PQ casing 35— | 76 Qal [ M
195.3 to 667.8: No casing - 1 GP-GM)sq, NI 32.9 - 34.3: SILTY GRAVEL WITH SAND (GM)s
- 1 DIIF About 45% coarse to fine, angular to subangular gravel with a
HOLE COMPLETION: 7 ! 100 b~ trace of caliche coating some surfaces; about 40% fine to coarse,
Pulled all casing and left open for -~ ! ° 0— angular sand; about 15% silty fines; maximum size recovered,
future geophysical studies. i : 03 DT 45mm; non-cemented to slightly cemented; light brown; moist;
o ) OO L strong reaction with HCI.
40— Qal —
I . ©prx P RE 34.3 -36.8: POORLY GRADED GRAVEL WITH SILT, SAND AND
R ' ° O- COBBLES (GP-GM)sc
s V 69 )o o About 65% predominately fine to coarse, angular to subangular
i ' OF gravel; about 25% fine to coarse, predominately medium sand;
. ' p™~L about 10% silty fines; non-cemented; light brown; moist; strong
7] ' = ~ | reactnon with HCI. Total interval (by volume) approximately 5%
45— . - - size d, 95mm
. , 61 ca N ?g.: -44.0: POORLY GRADED GRAVEL WITH COBBLES
E X I GW-GM)as About 85% coarse to fine, angular to subangular grave!; about
i \ . 10% predominately fine sand; about 5% fines with low piasticity;
~ ' 67 3 stightly to moderately cemented with caliche; light brown; moist;
] 1
COMMENTS: 1. All measurements are in feet uniess noted otherwise.
2. No to i jon were made below 187.5 tt.
3. LCM (Lost Ci ion Material i cuttings or cotton seed hulls.
4. USCs i i in the field, where limited classification

methods were avalabh due to the desire to keep samples intact for future tests.

5. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
downhole survey conducted after PVC casing installed.

G USCS soil classifications are based on USBR Earth Manual procedure 5005 -
g Unified Soil Cl ion (Visual Method)
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17

PROJECT: Yucca Mountain Project
COORDINATES: N 766,075.86 £ 571,041.88
TOTAL DEPTH: 667.8 ft.

DEPTH TO BEDROCK: 96.1 ft.

FEATURE: Waste Handiing Building
LOCATION: ESF North Portal Pad

BEGUN: 6/27/2000 FINISHED: 8/29/2000
DEPTH TO WATER: Not Encountered

NOTES

HEAR WAHY‘E VELOCITY

DEPTH

5889888¢8

HARDNESS

WELDING

SHEET 2 OF 13

STATE: Nevada

GROUND ELEVATION: 3672.38
ANGLE FROM HORIZONTAL: -%0
HOLE LOGGED BY: USBR/SMF
REVEWED Y. Wak MicKeown

]
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% RQD
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strong reaction vmh HC! Total interval (by volume) appmxlmately
15% of d tuff; m size

44,0 - 50.8: WELL GRADED GRAVEL WITH SILT AND
COBBLES (GW-GM)c

About 80% fine to coarse, angular to subangular, well graded
gravel; about 10% fine to coarse, angular sand; about 10% sity
fines; non-cemented, light brown to gray. moist; weak to strong
reaction with HCI. Total interval (by volume) approximately 5%
cobbles; maximum size recovered, 110mm.

(SGOF?);: 65.4: POORLY GRADED GRAVEL WITH COBBLES
About 90% coarse to fine, angular to subangular, poorly graded
gravel; about 5% fme to coarse, angular sand about 5% sitty
fines; non< dto d with hght
brown 1o gray; moist; strong reaction with HCl. Total interval (by
volume) app y 15% cobbles (greater near bottorn of
interval); maximum size recovered, 135mm.

65.4 - 66.3: SILTY SAND (SM)

About 80% predominately fine sand; abou! 20% sitty fines; trace
of fine gravel; size d, Smm; non-

light brown; moist; strong reaction with HCI.

66.3 - 69.3: SILTY GRAVEL WITH SAND (GM)s

About 55% coarse to fine, angular to subangular, poorly graded
gravel; about 30% predominately fine to coarse, angular sand;
about 15% silty fines; maximum size recovered, 75mm;
:cg;—cemmed light brown to gray; moist; weak reaction with

69.3 - 71.9: POORLY GRADED GRAVEL WITH SILT, SAND
AND COBBLES (GP-GM)sc
About 70% predominately coarse to fine, angular to
poorty graded gravel, about 20% coarse to fine, angular to
subangular sand; abom 10% smy ﬁnes non-cemented 10

d wil liche; light brown to gray; moist, no
to weak reachon with HCI. Total interval {by volume)
approxi ly 30% Hmum size

(7(1; s)c 85.3: POORLY GRADED GRAVEL WITH COBBLES

About 85% predominately coarse to fine, angular to subangutar,

poorly graded gravel; about 10% coarse to fine, angular sand;

about 5% fines with no to low plasticity; non-cemented; some

caliche coating on gravel and cobbies; brown to gray; moist; no to

slrong reaction with HCI. Total interval (by volume) approximately
of tuff; size, 150mm.

(833);92.4: SILTY SAND WITH GRAVEL AND COBBLES

c

About 45% coarse to fine, angular to subangular sand; about
40% coarse 1o fine, angular to subangular gravel about 15%
fines with no to low , non-ce

cemented with caliche at 87. 7 fight brown, gray beige; moist;
weak to strong reaction with HCI. Total interval (by volume)
approximately 5% cobbles; maximum size recovered, 100mm.

92.4 to 281 2R BEDDED TUFF ('I’mbﬂ)
No py flows with pal s and rked

Joff; IS Medi gramed(1to5mm) pale
gray and generalty masswely bedded. Strongly cahd'e cemented
fmm924t0961ft Tuﬂ is mod ) loshghNy h
(W4-5), some J d (W7) zones; ranges
from moderately hard (H4) to soft (HG). most moderately soft
{H4); mostly unfractured (FDO) to slightly fractured (FD3) with
some small zones of up to intensely fractured (FD7). Lower
contact is unconformable.

b

Discontinuity Measurements:

th e* __Roughness _ Infilli
102.0 70 R3 clay
104.4 65 R3 clay, calcite calcite
1163 35 R4 none
120.0 30 R4 none
138.8 90 R2 none
1414 45 R3 none

* 1418 45 R3 none

156.7 30 R3 none
171 0-1723 05 R2 none

6.8 R3 trace clay
none

153'.3 60 R3 none
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FEATURE: Waste Handiing Building
LOCATION: ESF North Portal Pad

BEGUN: 6/27/2000 FINISHED: 8/29/2000
DEPTH TO WATER: Not Encountered

NOTES

DEPTH

E§§§§§§§

SHEAR WA”\LE VELOCITY

HARDNESS

WELDING

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17
PROJECT:  Yucca Mountain Project
COORDINATES: N 76607586 € 571.041.88
TOTAL DEPTH: 667.81.
DEPTH TO BEDROCK:  96.1 .

SHEET 3 OF 13

STATE: Nevada

GROUND ELEVATION: 3672.38
ANGLE FROM HORIZONTAL: -90
HOLE LOGGED BY: USBR/SMF
REVIEWED 8Y. Mark Mokeowr

%a

FRACTURE DENSITY

% CORE RECOVERY

GEOLOGIC UNIT
uUscs)

| GRAPHIC

CLASSIFICATION
AND PHYSICAL CONDITION

WHB_LOG WHB.GPJ WHB.GDT 6/13/02
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HS

g

100

FD1

72

72

FD2

76

FD1

10

10

NR

95

100

100

FDO

100

100

100

69

69

100

FD3

100

78

FD1

100

FDO

100

100

FD1

100

FDO

100

100

Tmbt1
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trace clay

clay

none

none

trace black mineral
clayey breccia
none

none
R3 day
CLAYEY BRECCIA ZONE
25 R2 clay, iron oxide
FRACTURE ZONE
90 clay

clay
none

8B8REBREEE

214.3
231.4-243.9
244.6
247.6-247.8
248.0
249 1-249 4 15

251 3-251 9 none
253.8 trace clay
none
none
trace clay
clay
none
none
trace clay
305.6 65 trace clay
287.2t0 348.4 ft. COMB PEAK IGNIMBRITE TUFF X (Tpki):
Nonwelded py flow, mc y
20-25% pumice (up to 35x30mm), about 10 15% volcamc fithic
fragments (up to 25x25mm). Tufl is medium gray with rare
phenocrysts of sanidine, biotite, magnetite, and manganese
oxides. Generally the tuff is mc (H5), moc ly to
slightly wea(hered (W4), and unﬁactured (FDO) to very shghtly
fractured (FD1).

Discontinuity Measurements:

Depth Angle®  Roughness _Infilling
347.5-3480 15 R2 trace clay

348.4 to 368.9 ft. POST TIVA CANYON BEDDED TUFFS
(Tpbt5):

Nonweided, possibly reworked fallout tephra and pyrociastic
ﬂows d by distinct p is. The tuff is devitrified, pale
i h-brown, mod: ted, with 10 to 15 percent
purmce (up to 10x7mm), and less than 10 percent volcanic lithic

fragments generally iess than 1 mm. The bedded tuffs have
about 1 percent feldspar, quartz phenocrysts, and approximately
2% biotite. Generally the bedded tuffs are moderately soft (HS),
slightly (W4) to moderately (W6) weathered, mostly unfractured
{FDO) to moderately fractured (FD4) with one zone of intensely
fractured (FD7yrock.

Discontinuity Measurements:
» Infill

hnes:
R none

Depth R
364.2-364.8 20

.6 50
374.3-376.2 CLAYEY BRECCIA ZONE
376.1 35

trace clay
381.2-381.6 25 R2

none

368.9 to 478.0 ft. TIVA CANYON TUFF CRYSTAL RICH
NON-LITHOPHYSAL ZONE (Tpcm)

Pyroclastic fiow, moderately to mostly densely welded, devitrified,
pale red to grayish red, with 10 to 15 percent phenocrysts.
Phenocryts mostly feldspar and some quartz, with rare biotite and
pyroxene. Rare pumice from 392.0 to 404.6 feet and up to 20
percent pumice from 404.6 o 457.2 feet. Up to 15 percent
lithophysal cavities from 457.2 to 471.4 feet. Generally the rock
is soft to mostly moderately hard (H4), moderately to slightly
weathered (W4), slightly (FD4) to intensely fractured (FD8).

Discontinuity Measurements:

Depth Angle® __Roughness Infilling
381.3-382.3 10 none
383.8 75 none
383.8-384.3 none
384.3-385.1 Y none
385.8-386.0 caicite
386.4-387.2 10 breccia
387.0-388.5 5 caicite
387.1-387.5 none
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17 SHEET 4 OF 13
FEATURE: Waste Handiing Buiding PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 766,075.86 E 571.041.88 GROUND ELEVATION: 3672.38
BEGUN: 6/27/2000 FINISHED: 8/29/2000 TOTAL DEPTH: 667.8 ft. ANGLE FROM HORIZONTAL: -0
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  96.1 t. HOLE LOGGED BY: USBR/SMF
. REVEWED BY. Mark McKeown
ENCIREERING
| INDEXES. . |
t g
H % g CLASSIFICATION
HEAR WAVE VELOCITY a8 Z
NOTES PHEAR WA 2l lg|8 3 | AND PHYSICAL CONDITION
u z = w @ e
3 £ 215188 §3 i
5 sld|218]|%] 5 |
B |EEEe8EEEE | T |2/ B =]} B
] , i 390.0 30-90 R2 none
170 . 3907 60 R3  none
] 1 100 ] 100 391.0 60 R3 none
3 ' 391.1-391.7 20 R2 none
B ) 391.1-391.7 FRACTURE ZONE
= | n 394.5-397.5 FRACTURE ZONE
3 1 100 | 100 - 397.2 40 R3 none
1757 ' - 398.7-399.4 5-10 R2 trace clay
m k C 399.8 70 R3 none
3 ! FD1 15 401.1 60 R3 none
_7 X Tt 401.4-402.0 25 R3 clay
R ' 100| 100 [ 402.0-402.5 25 R2 none
1 ' N 403.4 50 R4 trace clay
] i I 403.8 30 R3 day
4 ! F 404.4 60 R3 none
180~ ! — 404.6 20-30 R3 day
3 ' T 405,1-405.3 30 R3 clay
7 : a7 | a7 . 407.0-407.6 510 R2 none
] ) g 407.8 65 R3 none
3 X -+ 411.9-412.1 35 R3 day
E ; = 41224138 FRACTURE ZONE
X " 41424148 15 R3  day
185 ) 41577 70 R3 quartz, calcite
E ) FD2| 100 | 100 417.3 a5 R3 none
] 1 4178 60 R3 none
1 ! 418.8-419.9 515 R3 clay
3 ! o 419.9 45 R3 clay
J ! FD6| 100| © =S :g; g gg R3 day
= o : R3 clay
190-] X £Ds| 100| 85 [ 42354240 1020 R3  none
B | 3 424.3-425.8 0-35 R2 none
] | o 4259 60 R3 iron oxide
- ' 97 | 85 - 426.0 60-80 R3 trace iron oxide
B ! - 427.0427.2 45 R2 breccia
B ! - 427.4-428.2 S0 R2 trace caicite
1 X TOO | TORT g 42%8 55 R3 trace calcite, trace iron
- 80 | 80 - oxide
185 ' N 431.2 40 R3 clay
1 , - 431.7 85-90 R2 clay, sand
] , 66 | 66 L 434.7-437.3 FRACTURE ZONE
E : 438.5-440.6 FRACTURE ZONE
s i o 44154422 530 R2 trace iron oxide
n ' H5 Tmbtt r 4421 45 R3 trace iron oxide
B ' -k 4434 50 R2
200 ' —~ 44404442 35 R2 trace iron oxide
3 ) C 44404445 40 R3 none
B ' F 446.7-447.0 40-50 R3 none
= . F 4477 40 R2 none
- b - 447.8-448.0 RZ none
] ' 100| 40 C 448.2 -50 R2 none
p ; " 448.3-249.5 BRECCIA ZONE
205 ‘ N 450.4451.0 0-20 R2 none
3 ' - 451.6-4520 045 R2 none
] ! F 451.84524 010 R2 none
- ! N 452.2-452.4 40 R3 none
: ! - 4552-4557 25 R2 none
E : - 458.0-458.2 40 R3 trace iron oxide
7 ' 100 | 100 o 458.3-458.6 30 R3 trace iron oxide
210 X FD3 45944629  FRACTURE ZONE
— r : ' 4635 65 RS none
7 | n 463.9 70 R2 breccia
3 | - 464.2 80 R3 breccia
= 1 r 464.4 80 R3 breccia
B ! - 466.9 75 R4 none
i t L 4679 55 R4 none .
21 5] . 54 | 50 - 4707 90 R3 none
— ' -~ 478.0 to 587.3 ft. TIVA CANYON TUFF CRYSTAL POOR
g ] . L UPPER LITHOPHYSAL ZONE (Tpcpul)
& R ' -k Py ic flow; d nge-pink with light
> - | - gray mottling; about 35% lithophysal, wregulat up to S0x50mm
il ‘j 1 N with light gray crystal coating; pumice very light gray up to
=] ' - 10x4mm; rare felsics of sanadine; rare biotite. Hard {H3) to soft
Y] 220 ! - (H6), most moderately hard (H4); slightly (W4) to intensely (W7)
e 3 ! - weathered; slightly fractured (FD2) to very intensely fractured
z C (FO9).
> E . 31| 1 E R
8 - , E D wity Mea: ns:
2 - . C th Angle®  Roughi infil
= 225 \ [ 478.3 5 R4 none
© i 1 - 478.4 70 R4 clayey breccia
Q - ' 44 | 39 - 478.5 70 R4 clayey breccia
- ] ' - 478.8 60 R4 none
e 3 ! - 479.3 55 R4 none
z 71 L
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WHB _LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17 SHEET 5 OF 13
FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 766,075.86 E 571,041.88 GROUND ELEVATION: 3672.38
BEGUN: 6/27/2000 FINISHED: 8/29/2000 TOTAL DEPTH: 667.8 1t ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TOBEDROCK: 96.1 ft. HOLE LOGGED BY: USBR/SMF
. REV:EWED EY  %ark tAcKecwn
ERCIREE RING
| —INDEXES |
Elx
gl3 F CLASSIFICATION
| H
NOTES [HEAR WAVE VELOCITY . E g = AND PHYSICAL CONDITION
u Q S w @ Q
£ s|51518 8|88 |3
& sl E| 8 |¢
#BEEEEEEEE| || B2 2| & |8
n . FD3l 44 | 39 Lk 479.7 65 R5 trace calcite
2304 . Tmbt | 479.8 a5 R4 none
3 ) 8 (0 B 479.8 15 R3 none
. ' = 480.0 50 R4 none
- ' o 480.1 45 R4 none
. ! 480.2 50 R4 none
p ! 1 480.3 60 R4 none
1 ' 480.3 as R4 none
235+ 480.9 30 R3 breccia
] ! g 4813 40 R3 clayey breccia
E X 46 | o 4817 70 R4 none
— ' FD7 (Claye 4854 40 R3 none
1 ' H5 Breociay) 488.7 50 R3 sandy, pumiceous breccia
p ! 9 489.8 55 R3 trace manganese oxide
- ' 491.1 55 R4 sandy, pumiceous breccia
240; ' P 4336 60 R4 none
- ¢ + 493.6 35 R4 none
E : B S~ S o
- - . ay
] : 5|0 A 4967 45 Ré  none
i \ 1 r 496.9 35 R4 none
] X LR - 496.9 60 R4 none
h 1 e 497.1 R4 none
245+ ' FD. " 497.6499.2 BRECCIA ZONE trace iron oxide
3( 100 | 94 ;
— 1 - - 500.1 R2 reccia
] ! ‘L 500.3 20 R3 none
B ! 500.5 20 R3 none
-1 : 502.8 80 R5 none
3 \ H4 100 | 83 £ 506.8 45 R3 breccia
] | he 509.6 15 R3 none
250 \ — p%_‘ 518.9 45 R2 none
. ! oA 522.4 15 R2 trace iron oxide
B 1 N 522.6 65 R3 none
] ) r 523.2 65 R3 none
- ) - 545.0 10 R3 none
] ! FD4 r 551.2 25 R2 none
= : L 551.4 30 R4 clay, gravel
255 ; 100 | 51 -‘ 2528 H s none
R C A none
] : F 555.8 30 R3 none
— \ T 557.5 5 R3 clay. sand, gravel
2 ) - 559.0 5 R3 clay, sand, gravel
J ) 559.2 30 R4 sand, gravel
E ' i3 3 R aun
! 9 quartz
250—- : 565.4 30 R4 clay
7 565.9 40 R3 none
a3 : 100 | 100 566.9 20 R3 none
g X ooy 567.4 15 R2 none
] ' o~ 568.2 35 R3 none
— 1 e gg?/ 28 gg quarnz
N ' T A 1 quartz
2552 : FD3 Tmbtd 5 5711 60 R3 none
-~ ! 100 | 100 - 587.3 to 637.6 f. TIVA CANYON TUFF CRYSTAL POOR
J ! o MIDDLE NON-LITHOPHYSAL ZONE (Tpcpmn)
7] : o Pyroclastic flow; densely welded; predominately pale red with
- . - moltied dark grayish red and scattered pink spots; mottling
- h H5 N becomes fine-grained and merges with rock fabric with depth;
270+ , - mineralization in fractures only less than 5% fiattened and
- \ " altered pumice; less than 1% lithophysal; lithics increase with
7 1 depth. Moderately hard (H4); slightly to moderately weathered
] 1 (W4); very slightly fractured (FD1) to moderately fractured (FD6).
- 1
] : Discontinuity Measurements:
275+ ! 100/ 1 O Depth Angle® __Roughness _ Infilling
3 X o ot 580.4 3 R3 none
) ] X -F 580.8 70 R3 none
7 ' o 581.2 30 R3 none
] ! - 582.8 15 R3 trace clay
- ' - 583.3 15 R3 trace clay
7] L FD1 o 588.8 10 R3 quartz, sand
280 ' — 590.0 15 R3 trace quartz
] N - 591.5 65 R3 none
3 ' r 592.1 40 R3 none
- , = 584.4 15 R3 sand
B . 595.3 20 R3 nane
J | 29?0 20 R3 quarz
-1 1 97.5 10 R3 quartz
285-] | 100 ( 100 599.1 20 R3 trace quartz
- 1 610.8 30 R4 trace clay
] ! 611.2 55 R3 none
- ! 611.4 50 R3 none
E ' 612.1 30 R3 clay
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17 SHEET 6 OF 13

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 766,075.86 E 571,041.88 GROUND ELEVATION:. 3672.38
BEGUN: 6/27/2000 FINISHED: 8/29/2000 TOTAL DEPTH: 667.8 1. ANGLE FROM HORIZONTAL: -50
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  96.1 ft. HOLE LOGGED BY: USBR/SMF

. REVIEWED BY. Mark McKeown

"ERGINEERING
> >
KEHEAR WAVE VELOCIT 218 z CLASSIFICATION
NOTES e 2| |88 3 | AND PHYSICAL CONDITION
u =] w L
z 2|58 g| 83 |
B 218]¢ 2|22 |3
8 |§gggggEEE| S S[E]=|=| 8
200-] : H5 100} 100 glg; 35 2; none
4 ) 621.1 15 R3 none
— ' 622.4 30 R3 none
] 0 ™ 624.0 15 R2 calcite
E ! 624.6 80 R2 none
] ! 625.7 40 R3 none
3 ! 626.4 85 R2 none
B ' 628.1 35 R3 quarz
295 . 100 | 100 628.4 60 R2 none
] . 630.2 15 R3 quarz
e ' 631.0 30 R3 sand, gravel
B 1 632.3 50 R3 none
- ' 633.7 40 R2 oxide
] ) HS 634.0 15 R3 clay, sand
u ' FD1 6349 40 R3 clay, sand
300 ! 635.4 30 R3 none
3 K 635.9 75 R2 none
- X 636.3 R3 none
] | 636.7 25 R3 none
- ' 6374 15 R2 none
B ¥
7 ' H4 637.6 to 853.2 . TIVA CANYON TUFF CRYSTAL POOR
305 1 a8 | a8 LOWER LITHOPHYSAL ZONE (Tpcpll)
= ! Pyroclastic flow, densely weided, devitrified, moderate orange
B ! pink tuff with rare light gray pumice. Phenocrysts of sanidine and
- : rare biotite compose less than 1 percent of the rock by volume.
3 ) Lithophysal cavities comp up to 10 p of the rock by
3 \ volume, up to 5 by 15 mm in size. Generally the tuff is
~ . moderately hard (H4), slightly weathered (W3), and y o
310 \ intensely fractured (FD6). Lower contact is conformabie.
-1 1
- | Discontinuity Measurements:
t
B ! th le* _ Rough Infill
] ! 637.8 20 R3 day, sand, gravel
11 S
1 . . manganese oxide
315 ' 99 | % 640.1 60 R3 none
3 X 640.5 35 R3 none
= ) 641.0 35 R2 none
4 1 642.1 85 R2 none
— ! Tpki |« 644.0 65 R3 clay, sand
3 ' T x) | 645.2 75 R2 none
4 ' 646.4 70 R2 none
320': J S 646.6 R2 trace white mineral
i ' 646.8-647.0 40 R2 clay, sand, gravel
- . 648.0-648.7 20 R2 clay, sand, gravel
- : 650.3 30 R3 sand
hu , 650.4 30 R3 sand
= L I 651.9 25 R3 sand
1
325 ' FDO| 100 100 653.2 to 667.8 ft. TIVA CANYON TUFF CRYSTAL POOR
s ' LOWER NON-LITHOPHYSAL ZONE (Tpcpin)
- ! Pyroclastic fiow, d y devitrified, pale red tuff with
- ! H5 tess than 1 percent light gray pumice clasts. Phenocrysts of
= : sanidine and plagioclase compose less than 1 percent of the
- [ rock by volume. Medium gray lithic clasts compose less 1
: ) percent of the rock by volume. Generally the tuff is moderately
330 1. hard (H4), slightly weathered (W3), with fracture densities mostly
- | moderately to intensely fractured (FD7) Lower contact
= ! d, bottom of b at667.8 ft
- P
-1 ' Discontinuity Measurements:
- )
E : 628 2657 o e
+ . K apalli
335+ ' 100 | 100 657.4 40 R2 clay, sand
— ' 658.5-658.7 25 R3 clay, sand
3 ' 661.0-662.0 0-10 R4 none
E f 661.1-661.3 30 R3 none
- L 662.4 60 R4 none
i 1 663.0 65 R3 none
B ' 663.0-663.3 25 R4 none
340—_ ' 663.4 55 R3 none
- ! 663.9-664.1 30 R4 Quartz
- J : 664.2 65 R2 trace quartz
3 . 665.3 30 R4 none
.. ¢ 665.7 32 R; none
N \ 666.3 4 R trace calcite
7 | FD1| 83 | 93 666.3-666.6 30 R4 none
345 ' 666.5-667.1 0-10 R3 Quartz, calcite
= L ' 667.2 45 R2 clayey breccia
!
. J '
- 1
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FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 6/27/2000 FINISHED: 8/29/2000
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17

PROJECT: Yucca Mountain Project
COORDINATES: N 766,075.86 E 571,041.88
TOTAL DEPTH. 667.81%.

DEPTH TO BEDROCK:  96.1 ft.

SHEET 7 OF 13

STATE: Nevada

GROUND ELEVATION: 3672.38
ANGLE FROM HORIZONTAL: -0
HOLE LOGGED BY: USBR/SMF
REVIEWED 8Y. Mark McKeonwn

WHB_LOG WHB.GPJ WHB.GDT 6/13/02

ERCINECHING
ElE
@ w
NOTES HEAR WAVE VELOCITY g8 z CLASSIFICATION
s @ o w i@ o= | o AND PHYSICAL CONDITION
- Yr1z|2|w EEE:
& 213 g § § 82 3
B 888888 E g8 T || & =[] 8 S
E X * Angles are measured from core axis and are plus of minus 5
] : FD1| 93 | 03 r cegraes. :
350: 1 =
! .
. ) -
- | 2
. , I
= b F
= ! .
) S
355; 4 ! FDO| 77 | 77 ot
] I C
E : a2
3 | TobtS o
360+ ! -
| 1 -
] , L
- : 84 | 47 -E
p I Hs o
365—_ ' -
- 1 N
7] : FO2 o
] | 81 | 81 o
] 1 ar
370 | b+
— | " -—-
e X Tpom ?—‘3;_
: | .. ‘L
-t ! L -
ot ) 'OA-I’—
-1 1 r
375+ (Clayey | S
g ! FO7| 100 | 77 | (Cavey | p
-t 1 |
E I b
. e o
] i i
380 ' | [FD4 =
7 : -0,
i~ , Pe
. . .
] . 1
] . 100 59 b,
385 X "l
f FD5 -
] P -
4 e
= =)
- .-
390 il o
] 79 | 46 L -
] Ha T .
3 FDS pem o
E b
305 -
> FD8 D
. =
- 100| 48 ..
s O
4003 52
= o
- P,
405 v 28 b
3 He B ‘a0
] 4| FD3] 9 | 65 r‘- y
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17 SHEET 8 OF 13
FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 766,075.86 E 571,041.88 GROUND ELEVATION: 3672.38
BEGUN: 6/27/2000 FINISHED: 8/29/2000 TOTAL DEPTH: 667.81#. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  96.1 ft. HOLE LOGGED BY: USBR/SMF
- REVIEWED 8Y.  NMark McKeown
Fad >
: § E =
HEAR WAVE VELOCIT %18 z CLASSIFICATION
NOTES P e "IN ERE: 3 |, AND PHYSICAL CONDITION
w =1 w Q
§leggeygegg| |8 ||| 8 |5
3 Vo -¥
: - b
410 ! FD3 'C;b'_
] s
3 : H4 % |68 PRY =
E ! S F
3 } ' FD7 O
3 X Po_ [
415 : H6 ofF
3 ) FDS Ps [
J { ' H4 '.--'4:
- ! . =
- | D IS
3 i H6 o7 | 47 ; F
| 1 4 OL‘
1 S
4 ‘ o
2031 : H4 FO4 o
] [ H6 o.F
_.- 1 l_ t—
3 : “oF
425 ! Do E
3 X 2
] | FD6| 99 | 22 - ¥
B ¢ b .1
- Hl Tm b Ly
3 ; :;,?E
430 ¢ o dq
] ) T
. ! -0
E | FD4 - F
3 ! 97 | 56 :> o
] .
435~ : R =
— i FD7 . .;L—
i 1 1 p S
3 1 H4 | FDs 2OF
3 ' S
5 ‘ | FO8 %
4407 : o.F
. . Po.F
B I 100 | 57 SR
3 X -
3 X ] FD4 E
4457 1 T
—
] ! 9
m ! 5
3 X ] s
] FD? -
3 : D {Breccia) ar
y ' ] 100 | 38 '
4507 ' FD5 bt
-] X Tpemn P
. ! FO7 r.of
3 ) =¥
3 ; Sfi A
] ' H6 (Fracture r
N 4557 : FD3| 75 | 85 T
S e '
- -1 ' M
3 i 1 b7
[ 4 1 e b Pt
] 7 ' %% Fo7| 100| © &,
g = . Ha E e
2 460 ' 78] 0 5.
] X .
z 3 l 69 | o | Toom P
g n !
s 1 l J 3"
2 ] ' FO7| 79 | 38 e
] 465 ' H6 -
m — : I o | NR 5 .
§ El ! £ | Fo8 =)
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17 SHEET 9 OF 13
FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 766,075.86 E 571,041.88 GROUND ELEVATION: 3672.38
BEGUN: 6/27/2000 FINISHED: 8/29/2000 TOTAL DEPTH: 667.8 1. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  96.11t. HOLE LOGGED BY: USBR/SMF
- REVIEWED BY Mark McKeown
~ENGINEERING
]
- § £ CLASSIFICATION
¥ H
NOTES Frear WAYE VELOCIT) Bl g 3= | AND PHYSICAL CONDITION
S w 88 g
S188| 22 |3
8|88 Ele]=]| & &
i FD8| 82 | 41 e =
- D .
-1 Tpen |, 7
B Fo7| 89 | 56 b oF
03 SE
- FD6| 83 | 83 PRy =
3 FD5) 93 | 93 é} -
7 (Fracture
475+ Fill) Al
E 87 | 78 1E
3 —_ °;~’p
- 5
- her*t
480 Tocpul (291
g 100 s2 | Teeul oo, SE
e ey |
- 100] 0 }7 -
= Fo7| 80 | 48 o
485 (Fracture
] H4 Fill) 3|
. n e
7] FD4| 89 | 74 /e
— e, -
7 Tpcpul | BT
490 popul 121
] He eracrelDEE
- racture i/ LI
. FDs| 69 | 21 |EN -
3 o [ Tecoul [Cnl
495+ (Fracture y
3 | 4
- Tpepul |, &
] 0 |(Breccia) F
500 0 -
= 64 n
505 -
510 39 -
. r
‘: 0 b.':"
7 0 | Tecpul | :
7 0 o
s 0 -
3 0 -
] L
= 1] -
520 o
- 86
525
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17 SHEET 10 OF 13
FEATURE: Waste Handling Buiiding PROJECT:  Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: ' N 766,075.86 E 571,041.68 GROUND ELEVATION: 3672.38
BEGUN: 6/27/2000 FINISHED: 8/29/2000 TOTAL DEPTH: 667.8 . ANGLE FROM HORIZONTAL: -9
DEPTH TO WATER:  Not Encountered DEPTH TO BEDROCK:  96.1#. HOLE LOGGED BY: USBRI/SMF
. REV:EWED BY: Mark McKeown

CLASSIFICATION

NOTES [HEAR WAVE VELOCIT) AND PHYSICAL CONDITION

HARDNESS

FRACTURE DENSITY

% CORE RECOVERY

GEOLOGIC UNIT
[uscs]

WELDING

BgRggEREE

g
w
-
8
& | %ra0

$ DEPTH
'

o
[#]

b4
IlllllI‘ITllllllIll?lllll]lllTllLlllIll

106 | 97 o

£

;

¢
]'T]'[lll|I|1|I|l'l|l’]l|l|‘?‘]r'l|I[lll]l[l]l[l]’"l]l

FD5{ 96 | 29 :

H4 Tpcpul -

[<.]
(4]
l'll]llll‘f!llllllll

FDB| 94 | O
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i FDs | 97 | 27
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FD3

RN RARARARE RS
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17 SHEET 11 OF 13

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 766.075.86 E 571.041.88 GROUND ELEVATION: 3672.38
BEGUN: 6/27/2000 FINISHED: 8/29/2000 TOTAL DEPTH: 667.8 ft. ANGLE FROM HORIZONTAL: -0
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  96.1ft. HOLE LOGGED BY: USBR/SMF
. REVIEWED SY. lark McKeown
ENGINEERING
> >
g | & .
w Z CLASSIFICATION
ISHEAR WAVE VELOCITY a o
NOTES e AR I AND PHYSICAL CONDITION
w z =] w Qa 2
g £lzlc|tls| 38 |2
& clg|s|ol=e] 8= (3
B lgggeggegg| || &2 ]| 8 S
B | Tpcpul °r:¥ -
3 Fo3{ 100/ 63 s
590 -
595+ FO4| 100 | 88 -
600-] -
605 FD1] 100] 97 -
. R\
610 N
. Tocpmn | =Y
615 100| 77 -
3 H4
620 FD2
]
625} 100] o7
] R
630
3 i
B FD3| 100} 62 A
635 e F
E | Fos | 100| o L
e {Fracture | [ -
- 3 Fil) [Orl
64‘}—— % —
3 FD4| 99 | 75 | ooy -
645 FEAE r
| i%{s\- o
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 6/27/2000 FINISHED: 8/29/2000
DEPTH TO WATER: Not Encountered

DEPTH TO BEDROCK:  96.1 ft.

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17
PROJECT: Yucca Mountain Project
COORDINATES: N 766,075.86 E 571,041.88
TOTAL DEPTH: 667.8f.

SHEET 12 OF 13

STATE: Nevada

GROUND ELEVATION: 3672.38
ANGLE FROM HORIZONTAL: -90
HOLE LOGGED BY: USBR/SMF
REVIEWED BY. Mark McKeown

ENCIREERING
-4 E
b 2 CLASSIFICATION
NOTES [HEAR WAYE VELOCTY ) E g a_ AND PHYSICAL CONDITION
z y 2|y g3
E 3 518 38
4 4 3 o | & 2
8 | BEggEgaEs| 2 Ela|l=} 8
- 99| 75 o
3 -
o -
_: : 100} 80 ::
655 \ ; &
A 1 l{ FD4 -
6603 X 100 | 67 | Tpepin ) ;
665 : 4 -
! HFD6| 92 | 19 -
) BOTTOM OF HOLE I
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RF17 kEY WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad
BEGUN: 6/27/2000 FINISHED: 8/29/2000
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#17

PROJECT: Yucca Mountain Project

COORDINATES: N 766,075.86 E 57104188
TOTAL DEPTH: 667.8 ft.
DEPTH TO BEDROCK:  96.1 R.

SHEET 13 OF 13

STATE: Nevada

GROUND ELEVATION: 367238

ANGLE FROM HORIZONTAL: -90f
HOLE LOGGED BY: USBR/SMF
REVIEAED BY  Maw McKeows

Alpha-numeric
descriptor

HI

H2

HY

k4
v

H?

HARDNESS
Descriptor Cr_-terza
Ixtremely Core, fragment, Or exposure cannot
be scratched with kn.fe or sharp pick;
can only be cnipped with repeated heavy
hammer blows.

Very Hard

Hard

Moderate_y Hard

Moderately Soft

Soft

Very Soft

Alpha-nuner:c
descr:ptor

FDO
FDL
FD2

FO3
FD4
FD:
FD6
FD7
FDB

FD%

Cannot be scratched with kn:fe or sharp
~ck. Core or fragment breaks with
repeated heavy hammer blows.

Can be scratched w.th kn:fe or sharp
E;ck wth difficulty (heavy pressure).
eavy narmmer blow required to break
specimen.

Can be scratched wzth kn-fe or sharp
pick with _:ght pressure, Core or
fragment breaks with noderate nhammer
blow.

Can be grooved ./.6 .nch (2mn) deep by

sharp pick with moderate or nheavy pressure.

Core or fragment breaks w.th 1ght hammer
blow or heavy manua. pressure.

Can be grooved or gouged easi.y by kn:wfe
or sharp pck w-th l:ght pressure, can be
scratched woth fingerna... 2reaks wi.th
ZIgat to moderate manual pressure.

Can be read-
wzth fingern
Breaks with

~ndented, grooved or gouqged
or carved with a knife,
Ot manual pressuvre.

uscs uscs uscs " W US(:Sad
quv;"dm:d Gravel with Gmg:d Gravel
Sand St (GP) (GW)
(GPs (GP-GM)
p~r 1] ) 1l 3
o\ Na °
{3 y WK ) 0
oD o|f o D
Na¥a [Qfin ]
ROCK
Breccia Tuff "x" Tpom Fracture Fill
(Tpki) Material
a BES 11
» P~ '
ly ([
i Po.o f
WELDING
Non-Weided Densely Welded

Alpha-numer:ic
descroptor

wo

w2

Wé

w7

w8

w9

FRACTURE DENSITY

Descriptor

Unfractured
Very sl:ghtly fractured

§.-ghtly to very
s.1ghtly fzactured

Sl:ghtly fractured

Moderate.y to slightly
fractured

Moderately fractured

Moderately to

intensely
fractured

Intensely fractured
Vezy -ntensely to

.ntense.y fractured

Very intenesely fractured

Core recovered mos
_engtas about 0.67 fco(

Cr-_ter-a

No observed fractures.

Core recovered most.y :n _engths from >
scattered _engths ’ess than - foot

Lengths average from 0
Core recovere

ly in

nostly i

Tpepul

Moderately Welded

WEATHERING
Descriptor

Fresh

S.ightly weathered
to fresh

S_ightly weathered

Moderately to
s_igat.y weathered

Moderate .y weathered

Intensely to
noderate.y weatihered

Intensely weathered

Very .ntensely
weathered

Decomposed

(Zxc.udes mechanwcal breaks)

~engths from 0.
(200 mn) .

foot

Tpepmn

to 3

{300 mn) or greated taan 3

feet

:to 1.0 foot

(30 to .
~ess than O.

uscs USCS
Well-graded Sity Sand
Gravel with (SM)
Sit
(GW-GM)

{

|
(i

Tpcpl Tpepin

Genera. character:st.cs
{strength, excavat:-on, etc.)}

Hamnmer r.ngs when crysta..:ne rocks are
struck. Almost a. ways rock excavat:.on
except for natural_.y weak or weak.
cemented rocks such as Si.tstones or
shales.

Hammer rings when crystalline rocks are
struck. 3ody of rock not weakened. With
few_exceptions, such as Si.tstones or
shales, c.ass:f:ed as rock excavat:ion.

Hammer does not ring wien rock s struck.
3ody of rock -s si:ghatly weakened.
Depend-ng on fracturing, usua..y -s rock
excavation except _n natura_ly weak rocks
Such as s_.tstones or sna.es.

Dul’ sound when struck wi.th harmmer
usual.y can be broken w.th moderate to
neavy nanua. pressure or by _..gat hammer
b_ow without reference to p.anes of
weakness such as inciprlent Or hair.ine
fractures, or ve.n.ets. Rock .S
s.gn.f.cant.y weakened. Usually comnon
excavation.

Can be granu.ated by sand. Al -ways common
excavat or. RXeSistant minerals such as
qua:tz may be present as "stringers® or
“dikes".

Core recovered mostly »n _engths greater than 3 feet (. m).

(300 to 2,000 nm)
feet

wth few
{2,000 mm) .

(200 to 300 rwa) w.tn most

intervals.,

00 mm) w.th fragemented
foot (100 mm

Core recovered mostly as ca.ps and fragnents w-th a few scattered short core lengths.

ANL-MGR-GE-000003

REV 00

I-45

September 2002




INTENTIONALLY LEFT BLANK

ANL-MGR-GE-000003 REV 00 1-46 September 2002




GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#18

PROJECT: Yucca Mountain Project STATE: Nevada
COORDINATES: N 764,522.34 E 570,626.93 GROUND ELEVATION: 3640.34

SHEET 1 OF 6

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 9/5/2000 FINISHED: 9/21/2000
DEPTH TO WATER: Not Encountered

WHB_LOG WHB.GPJ WHB.GDT 6/14/02

TOTAL DEPTH: 49361%.

DEPTH TO BEDROCK: 65.0ft.

ANGLE FROM HORIZONTAL: -90
HOLE LOGGED BY. USBR/SMF

) REVIEWED 5% Mark Moieown
ENGIREERING
| INDEXES |
|z
Z |2 5 CLASSIFICATION
w H
o
NOTES PHEARWAEVELCT o | | a | & ox | o AND PHYSICAL CONDITION
u 2 =] w a3 S
w
8 |BEEEEEEEE| = | = |C|=|2] 8 |6
Purpose of Hole: 3 T 0.0 to 60.0 ft. QUATERNARY ALLUVIUM (Qal)
Preliminary, conceplual-level 3 \ Tuffaceous alluvium consisting of a mixture of pale red and light
P i = gray d ly welded ig ite with minor fi of white
S o for n dmsignof | 53 : non-welded tuff. Up o 15 percent of the material
the Waste Handling Building = : has white to tight gray caliche coatings.
(WHB). 103 * 60.0 to 65.0ft. BEDDED TUFF (Tmbt1)
Drill Equipment: = t Bedded tufi, nonwelded, crystalized, very pale-orange with 10 to
Som q“":.’é'as Dril Ri 3 ! 12 percent pumice clasts. Tuff contains less than 1 percent pale
ramm it Rig 3 X to moderate red volcanic lithic clasts. Quartz and feldspar
Drters: 3 | D e e s Eon T o B voume
G. Fox, V. Mora, M. Fyfie; 3 ! manga perce
Dynatec Drilling inc.; Salt Lake 3 | 65.0 to 204.0n. COMB PEAK IGNIMBRITE - TUFF X (Tpki):
City, Utah. 203 | Py flow, d, with up to 20 percent
3 ! pumice clasts. Tuff contains 2 to 3p sanidine, [
Drilling Method: 3 ' quartz, and less than 1 percent biotite and hombiende
Install 12° hammer. Hammer to 253 ! phenocrysts. Up to 20 percent moderate red to medium dark
6.01. Cement 10.75 O.D. casing 3 ' gray, volcanic lithic clasts.
with 1.29 stickup. Re-enter hole - :
on 9/15/2000 with 8.50 Tricone 3 X 204.0 to 292.0 ft. TIVA CANYON TUFF CRYSTAL RICH
bit. Drill from 6.01 to total depth N Qat NON-LITHOPHYSAL ZONE (Tpcrn)
of 493.56. ) Pyroclastic flow, moderately to densely weided, crystalized, with
' 8 to 10 percent sanidine and plagiociase phenocrysts, and less
Drilling Conditions: ‘ than 1 percent biotite phenocrysts. From 207.0to 211.0 ft.
Lost circulation from 240.00 to ! moderately welded tuff has up to 8 percent, light gray pumice
250.00. ! clasts. From 211.0 to 217 f. densely welded tuff has up 1o 10
: percent dark gray pumice. From 217.0to 223.0 &, grayish-brown
Drilling Fluid: \ pumice content dec to3to5p Tufl is pumice poor
0.00 to 5.00; Non-potabie water. \ (less than 1 percent) from 223.0 to 248.0. From 248 Oto 267.0 ft.
5.00 to 493.56: Quick Gel mud | the tuff has 10 to 15 percent very light gray to medium light gray
with EZ-Mud and LCM to ! pumice clasts.
s - \
re-establish circulation. | 292.0 to 425.0 ft. TIVA CANYON TUFF CRYSTAL POOR
Loss Intervals: : g;"PER U‘l';i‘())wPHYSAL ZONE (T pepul ' vapor phase
240.00 to 250.00 ! altered, light gray, with 2103 pemem sanidine and plagioclase,
; and less than 1 percent biotite phenocrysts. Tuff hasup to 5
Casing R d: . percent, very light gray, pumice clasts. Lithophysae are
asing Record: . . distinguished by vapor phase altered chips, indicating the edges
0.00 t0 6.01: 10.75 O.D. casing. i of voids in the tuff,
6.01 10 493.56: No casing i
| 425.0 to 470.0 ft. TIVA CANYON TUFF CRYSTAL POOR
! | MIDDLE NON-LITHOPHYSAL ZONE (Tpcpmn)
Hole Completion: | Tmbt1 Pyroclastic fiow, densely weided, crystalized, paie red, with less
Set and cement 492.41 of 4.50 3 ! than 1 percent sanidine, plagioclase, and biotite phencrysts. Tuff
schedule 80 PVC casing. 653 : has up to 1 percent pumice clasts and less than 1 percent
= , voicanic lithic clasts. Vapor phase aitered chips indicate some
:: ) lithophysae from 360.0 to 367.0 ft.
70 :: : 470.0 to 493.6 ft. TIVA CANYON TUFF CRYSTAL POOR
E | LOWER LITHOPHYSAL ZONE (Tpcpll)
3 ' Pyrociastic flow, densely welded, crystalized, pale reddish-brown
75_3 ' with minor vapor phase alteration. Less than 5 percent, very light
3 ! gray, pumice clasts and less than 1 percent medium gray
= : volcanic lithic clasts. Tuff contains less than 1 percent sanidine,
X plagiociase, biotite, and manganese phenocrysts.
1
X Toki
4.
1
1
)
'
1
— 1
= P
953 '
:: 1
3 :
COMMENTS: 1. Hole logged from cuttings
2. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
downhole survey conducted after PVC casing instalied.
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#18 SHEET 2 OF 6

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 764,522.34 E 570.626.93 GROUND ELEVATION: 3640.34

BEGUN: 9/5/2000 FINISHED: 9/21/2000 TOTAL DEPTH: 493.6 . ANGLE FROM HORIZONTAL: -0

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  65.0 ft. HOLE LOGGED BY: USBR/SMF
- REVIEWED BY. Mark McKeown

]

% CORE RECOVERY

CLASSIFICATION

NOTES [SHEAR WAVE VELOCITY AND PHYSICAL CONDITION

DEPTH

HARDNESS
WELDING
FRACTURE DENSIT
% RQD

GEOLOGIC UNIT

ggee

uscsy
‘3 GRAPHIC
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WHB LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#18 SHEET 3 OF 6

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 764,522.34 E 570,626.93 GROUND ELEVATION: 3640.34
BEGUN: 9/5/2000 FINISHED: 9/21/2000 TOTAL DEPTH: 49361. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 65.0 ft. HOLE LOGGED BY: USBR/SMF
- REVIEWED SV, Mark MoKeown
ERGIREERING
> >
z
§ g £ CLASSIFICATION
HEAR WAVE VELOCITY
NOTES P e 2l |88 o= |, AND PHYSICAL CONDITION
w S w 7] L
Blalg|k|el s
o x
SHHHHIHEHHHEEE

N B 5 % & § 8 B
I?IlIllllll(nllllllll?lllhhll‘n|Il|ll|§|l|l|lll‘f‘lhl |I§1I|hllh‘nh lllﬁlhl |h‘f‘|l|l|l|l§|l|

N
~

N
]

ﬁh

2 8 8 B
llllllll‘nllllllll?lhllllll‘rlllllll|§Ill Illmhlnlll

w
-

g

§Ill|||h"’\ﬁ||

ANL-MGR-GE-000003 REV 00 1-49 September 2002




WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#18 SHEET 4 OF 6

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad
BEGUN: 9/5/2000 FINISHED: 9/21/2000
DEPTH TO WATER: Not Encountered

NOTES

SHEAR WAanE VELOCITY

y

HARONESS

PROJECT: Yucca Mountain Project

COORDINATES: N 764,522.34 E 570,626.93

TOTAL DEPTH: 493.6ft.
DEPTH TO BEDROCK: 65.0h.

STATE: Nevada

GROUND ELEVATION: 3640.34
ANGLE FROM HORIZONTAL: -80
HOLE LOGGED BY: USBR/SMF
REVIERWED 8Y: Mark McKeown

WELDING

FRACTURE DENSITY

% CORE RECOVERY

% RQD

GEOLOGIC UNIT
{uscs)

CLASSIFICATION
AND PHYSICAL CONDITION

$ DEPTH
AN A

£
h

EETFHITE

%Ilhhl

s 3 & a
mhlll|ll?|l|I|I||mnhhl%hhhlﬁillhhl
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad
BEGUN: 9/5/2000 FINISHED: 9/21/2000
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#18 SHEET

PROJECT: Yucca Mountain Project
COORDINATES: N 764,522.34 E 570,626.93
TOTAL DEPTH: 493.6 fi.

DEPTH TO BEDROCK: 65.0ft.

STATE: Nevada

GROUND ELEVATION: 3640.34
ANGLE FROM HORIZONTAL: -90
HOLE LOGGED BY: USBR/SMF
REVEWED BY. Mark McKeowr

§ OF 6

ERCIREERING
e
= @
NOTES ISHEAR WAVE VELOCITY § g Z CLASSIFICATION
e 2.8 A AND PHYSICAL CONDITION
[ =
4 |sggeggegg| S| 2|22 %] &8 |8
46055 .
46555 :
4703 :
4753 |
4503
o
= BOTTOM OF HOLE
ANL-MGR-GE-000003 REV 00 I-51 September 2002




RF18 KEY WHB.GPJ WHB.GDT 6/14/02

FEATURE: Wasie Handiing Building
LOCATION: ESF North Portal Pad
BEGUN: 9/5/2000 FINISHED: 9/21/2000
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#18

PROJECT: Yucca Mountain Project
COORDINATES: N 764.522.34 E 570,626.93

TOTAL DEPTH: 493.6 ft.

DEPTH 7O BEDROCK:  65.0 ft.

STATE: Nevada

GROUND ELEVATION: 3640.34
ANGLE FROM HORIZONTAL: -9¢f
HOLE LOGGED BY: USBR/SMF
REVIEAED BY. Mam McKeown

SHEET 6 OF 6

ROCK
Tuft "x* Tpcpm Tpcpul
(Tpki)
=T
..b.’s ?.‘
By
ol
D o
WELDING
Non-Weided Densety Weided

Tpcpmn

Moderately Weided

ANL-MGR-GE-000003 REV 00
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#19

PROJECT: Yucca Mountain Project STATE: Nevada

SHEET 1 OF 7
FEATURE: Waste Handling Building

WHB_LOG WHB.GPJ WHB.GDT 6/14/02

LOCATION: ESF North Portal Pad COORDINATES: N 765,880.41 E 571,383.73 GROUND ELEVATION: 3661.81
BEGUN: 10/12/2000 FINISHED: 10/23/2000 TOTAL DEPTH: 645.2 ft. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK.  127.01%. HOLE LOGGED BY: USBR/SMF
- REVIEWED 8Y. Wark McKeowr
“ENGINEERING
| —INDEXES |
£z
208 £ CLASSIFICATION
] [o] F
HEAR WAVE VELOCITY o Q
NOTES B M AR A AND PHYSICAL CONDITION
w > w @ =4
E AHHEHEIERE
& S @ 219 © g2 18
L |BEEEEEEEE 2| =[S |x (x| 8 |8
Purpose of Hole: 3 , 0.0 to 120.0 ft. QUATERNARY ALLUVIUM (Qat)
Preliminary, conceptuai-ievel = | Tuffaceous atluvium qonsusnpg ofa mlxture of pale red and hght
geotechnical foundation E ' gray d ided igr with minor fragments of
investigations for the design of 5 = ' non-welded tuff. Up to 15 percent of the densely welded malenal
the Waste Handling Building 3 ! have white to light gray caliche coatings.
(WHE). 103 \ 120.0 to 280.0 ft. BEDDED TUFF (Tmbt1)
Drill Equipment: E X Pre-Rainier Mesa Bedded Tuff composed of bedded and
Schramm T685 Drill Rig 3 . d tuft d tuff is nor argilic, with up o 10
3 ) percent quartz, plagiociase, and sanidine Bedded
Drillers: 15-3 | tuff contains up to 15 percent argillically aitered purmee clasts.
G. F VMor M. Fyffe; = ' Some beds have up to 4 percent voicanic lithic clasts. Tuffis
- FOX, V. Mora, .. ! e | predominately grayish-orange pink and drill cuttings retums are
Dynatec Drilling Inc.; Salt Lake 3 , sand to silt sized
City, Utah. 203 . )

) :: 1 280.0 to 410.0 ft. COMB PEAK IGNIMBRITE - TUFF X (Tpki):
Drilling Method: 3 ! Pyroclastic flow, nonwelded, crystalized, with up to 20 pen:ent
Install 12" hammer. Hammer to 253 ! pumice clasts. Tuff contains 2 to 3 p o
4.87. Cement 10.75 0.D. casing 3 : quartz, and less than 1 p biotite and h
with 1.25 stickup. Re-enter hole 3 . phenocrysts. Up to 8 pereent moderate red to medium dark gray,
on 10/13/2000 with 8.50 Tricone = \ volcanic lithic clasts. Tuff is predominately grayish-orange pink
bit. Drilt from 4.87 to total depth | 303 | with possible minor silicification.
of 645.15. = !

3 | 410.0 to 420.0 ft. POST TIVA CANYON BEDDED TUFFS
Drilling Conditions: 35 i ! {Tpbts):
Lost circulation at 285.00, E t Bedded tuff, nonwelded, argillic with 1 to 2 percent quartz and
300.00, 320.00, 572.73 and 4 ! sanidine phenocrysts. Pumice clasts compose up to 15 percent
585.00. 3 : pumice dlasts and 5 percent voicanic lithic clasts. Tuff is
407 ' predominately very pale orange and white.
illing Fluid: =
3"'00'?4.8‘;': Non-potabie water. :: : 420.0 to 510.0 ft. TIVA CANYON TUFF CRYSTAL RICH
4.87 to 645.15: Quick Gel mud 3 ' NON-LITHOPHYSAL ZONE (Tpem)
with E2-Mud and LCM to 45-3 \ Pyrociastic flow, moderately to d ided, crystalized, with
re-estabish circulation 3 ! 8 to 10 percent sanidine and plaglodase phenoaysts and less
) = : Lhan 1 pef::(e)m biotite phr:nocrysts Froml425 loF436 ft. the tuff

. 3 as up to 10 percent dark gray pumice clasts. From 436 to 457
;g;’oa""m'g% 32000, §72.73 50 E : Qal ft. the tufl is crystat poor with only 3 percent clasts content. From
and 585.00. e : E , 457 to 483 ft. the tuff has a mix of light brownish-gray and very

e 55 ._5 | light gray pumice clasts, composing up 15 percent of rock.

. . :: : 510.0 to 635.0 ft. TIVA CANYON TUFF CRYSTAL POOR

Casing Record: . 3 | UPPER LITHOPHYSAL ZONE (Tpcpul)
0.00 t0 4.87 : 10.75 O.D. casing. 603 I Pyroclastic fiow, densely weided, crystalized, vapor-phase
4.87 to 645.15: No casing = ' altered, light gray, with 2 to 3 percent sanidine and plagiociase,
= ! and less than 1 percent biotite phenocrysts. Tuff has up to 15
. 3 ! percent, very light gray, pumice clasts. Lithophysae are
Hole Compiletion: 653 : dxstmguushed by vapor-phase altered chips, indicating the edges
Set and cement 645.70 of 4.50 3 , of voids in the tuff.
schedule 80 PVC casing. = \
Note: Hole was initially drilled to = \ 635.0 to 645.2 f. TIVA CANYON TUFF CRYSTAL POOR
645.15. Driller advanced at least | 703 | MIDDLE NON-LITHOPHYSAL ZONE (Tpcpmn)
.58 while conditioning hole on E ' Pyroclastic fiow, densely welded, crystalized, pale red, with less
completion of drilling. = ! than 1 percent sanidine, plagiociase, and biotite phenocrysts.
75 = ! Tuff has up to 1 percent pumice clasts and less than 1 percent
3 ! voicanic lithic clasts. Vapor-phase altered chips indicate some
E ; lithophysae from 560.0 to 570.0 ft.
803 }
E 1
P= i
853 :
E ¥
—-'_' '
903 :
3 i
:: )
953 \
3 1
- I
— |

COMMENTS: 1. Hole iogged from cutlings

downhole survey conducted after PVC casing installed.

2. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,88041 E 571,383.73 GROUND ELEVATION: 3661.81

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 127.0%. HOLE LOGGED BY: USBR/SMF
- REVIEWED 5Y: Mark McKeown

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#19 SHEET 2 OF 7

BEGUN: 10/12/2000 FINISHED: 10/23/2000 TOTAL DEPTH: 645.2 ft. ANGLE FROM HORIZONTAL: -90

!

CLASSIFICATION

NOTES #”EAR WAYE vELOCTY AND PHYSICAL CONDITION

FRACTURE DENSITY

DEPTH
% CORE RECOVERY

HARDNESS

WELDING

% RQD

GEOLOGIC UNIT
uscsy

GRAPHIC
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO.. UE-25 RF#19 SHEET

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 10/12/2000 FINISHED: 10/23/2000
DEPTH TO WATER: Not Encountered

NOTES

DEPTH

A ER

fHEAR WAx’E VELOCITY

g8

4

HARDNESS

WELDING

PROJECT: Yucca Mountain Project
COORDINATES: N 765,880.41
TOTAL DEPTH: 6452 .

DEPTH TO BEDROCK: 127.0f.

E 571,383.73

STATE: Nevada

GROUND ELEVATION: 3661.81
ANGLE FROM HORIZONTAL: -90
HOLE LOGGED BY: USBR/SMF
REVAEWED SY. Mark McKeown

3 OF 7

!

FRACTURE DENSITY

% CORE RECOVERY

% RQD

GEOLOGIC UNIT
[USCS)

*] GRAPHIC

CLASSIFICATION
AND PHYSICAL CONDITION
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#19 SHEET 4 OF 7
FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,880.41 E 571,383.73 GROUND ELEVATION: 3661.81
BEGUN: 10/12/2000 FINISHED: 10/23/2000 TOTAL DEPTH: 6452 ft. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encaountered DEPTH TO BEDROCK:  127.0&. HOLE LOGGED BY: USBR/SMF
. REVIEWED BY. Mark McKeowr

|

CLASSIFICATION

NOTES FHEAR WAVE VELOCIT) AND PHYSICAL CONDITION

FRACTURE DENSITY
% CORE RECOVERY

HARONESS

WELDING

% RQD

GEQLOGIC UNIT
[USCS)

GRAPHIC
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WHB_LOG WHB.GPJ WHB.GDT 8/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#19

PROJECT: Yucca Maountain Project
COORDINATES: N 765,880.41
TOTAL DEPTH: 64521t
DEPTH TO BEDROCK:

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 10/12/2000 FINISHED: 10/23/2000
DEPTH TO WATER: Not Encountered

NOTES

FHEAR WAn\{sE VELOCITY

HARDNESS

H weLOING

SHEET 5 OF 7
STATE: Nevada
E §71,383.73 GROUND ELEVATION: 3661.81

ANGLE FROM HORIZONTAL: -90

127.0 1. HOLE LOGGED BY: USBR/SMF

REVIEWED 8Y: Mark McKeownr

FRACTURE DENSITY

% CORE RECOVERY

% RQD

GEOLOGIC UNIT
Uscs)

CLASSIFICATION
AND PHYSICAL CONDITION

GRAPHIC
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WHB LOG WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 10/12/2000 FINISHED: 10/23/2000
DEPTH TO WATER: Not Encountered

COORDINATES: N 765,880.41

TOTAL DEPTH: 645.2 1t

DEPTH TO BEDROCK:

NOTES BHEAR WANVsE VELOCITY

127.0 0.

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#19 SHEET 6 OF 7

PROJECT: Yucca Mountain Project

STATE: Nevada

GROUND ELEVATION: 3661.81
ANGLE FROM HORIZONTAL: -0
HOLE LOGGED BY: USBR/SMF
REVEWED 5Y° Mark McKeown

FRACTURE DENSITY

HARONESS

7000
8000
2000

| WELDING

% CORE RECOVERY

% RQD

GEOLOGIC UNIT
[USCS]

CLASSIFICATION
AND PHYSICAL CONDITION

$ DEPTH
thilils

% ]

Illll'lY‘lllllllll Illllllll‘flhlllll
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BOTTOM OF HOLE
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FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad
BEGUN: 10/12/2000 FINISHED: 10/23/2000

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#19 SHEET 7 OF 7
PROJECT: Yucca Mountain Project
COORDINATES: N 765,880.41 E 571,383.73
TOTAL DEPTH: 645.2 1t

STATE: Nevada
GROUND ELEVATION: 3661.81
ANGLE FROM HORIZONTAL: -9¢

Pre-Ranier
Mesa
Bedded
Tuff

(Ti

3

bt1)

RF19 KEY WHB.GPJ WHB.GDT 6/14/02

Tuft "
(Tpki)

Non-Welded

ROCK

WELDING
Densely Weided

Tpcpm

Tpcpul

Moderately Weided

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 127.0f. HOLE LOGGED BY: USBR/SMF
- REVIEWED BY. Marx McKeown
SOlL
Quarternary
Alluvium
(Qal)

Tpcpmn
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#20 SHEET 1 OF 3

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,637.36 E 570,796.82 GROUND ELEVATION: 3671.26
BEGUN: 9/5/2000 FINISHED: 9/8/2000 TOTAL DEPTH: 180.0ft. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 98.0ft. HOLE LOGGED BY: USBR/SMF
- REVIEWED 5Y° Mark ¥MoKeown
ENGINEERING
| INDEXES |
|z
g g z CLASSIFICATION
] z
NOTES PrEsRwARVEOCT o | 1u | B 3 |, AND PHYSICAL CONDITION
w = =1 w @ 2
g 2125 |8|g| 88 (B
& g |2|]9o¢& a= g
# |8EFggEEEE| T | S |E |2 =] &
Purpose of Hole: EXX 0.0 to 28.0 ft. PAD FILL (Filf) ]
Preliminary, conceptual-level BSOS Predominately fine to coarse, hard, subangular gravel with a trace
geotechnical foundation 5 .::: of nonplasti:’ ﬁ:oirs u%n gravel surfaces; derived from moderately to
investigations for the design of :.‘. densely weide .
i ildi 020,
t('\;venv;?sw Handiing Buildng KX 28.0 to 98.0 #t. QUATERNARY ALLUVIUM (Qal}
- 10 KOS Tuffaceous alluvium consisting of a mixture of pale red and light
Drill Equipment: .:.:o gray densely weided ignimbrite with minor fragments of white
Schramm T685 Drill Rig PR non-welded tuff. Up to 15 percent of the densely welded material
Fil :.:.: have white to light gray caliche coatings. .
Drillers: 15 BOS

S5

26

T A T e T e e T T

)

G. Fox, V. Mora, M. Fyffe;
Dynatec Drilling Inc.; Sait Lake
City, Utah. 20

98.0 to 102.0 ft. POST TIVA CANYON BEDDED TUFFS
(Tpbt5):

S

0
&

Bedded tuff, nonwelded, argillic with 1 to 2 percent quartz and
sanidine phenocrysts. Pumice clasts compose up 1o 20 percent
pumice clasts and 5 percent volcanic lithic clasts. Tuffis
predom ly very pale ge and white.

102.0 to 127.0 ft. TIVA CANYON TUFF CRYSTAL RICH
NON-LITHOPHYSAL ZONE (Tpem)

TR

%!

.
)

%50

%

Q

Drilling Method:

install 12° hammer. Hammer to 25
5.00. Cement 10.75 O.D. casing

with 1.30 stickup. Re-enter hole

XS

55

)

5

&

5

)

C/
)

2

s
o
(250

on 9/8/2000 with 8.50 Tricone bit. -’/", Pyrocl fiow, y to densely welded, crystalized, with
Drill from 5.00 to totai depth of 30 4" 8 to 10 percent sanidine and plagiociase phenocrysts, and less
160.00. 7, than 1 percent biotite phenocrysts. From 102 to 110 f. the tuff

has up to 7 percent dark gray pumice clasts. From 110to 123 ft.
the tuff is crystal poor with only 1 percent Clasts content. From
123 to 127 ft. the tuff has a mix of light brownish-gray and very
light gray pumice clasts, composing up 10 percent of rock.

127.0 to 160.0 ft. TIVA CANYON TUFF CRYSTAL POOR
UPPER LITHOPHYSAL ZONE (Tpepul)

Drilling Conditions:
Smooth easy drilling.

Drilling Fluid:

0.00 to 5.00: Non-potable water. | 40
5.00 to 160.00: Quick Gel mud

with EZ-Mud. Pyroclastic fiow, d y crystalized, vapor-phase
altered, light gray, with 2 to 3 percent sanidine and plagiociase,

Loss Intervals: 45 and less than 1 percent biotite phenocrysts. Tuff has up to 15

NA percent, very light gray, pumice clasts. Lithophysae are
distinguished by vapor-phase altered chips, indicating the edges

50 of voids in the tuff.

Casing Record:

0.00 to 5.00 : 10.75 O.D. casing.

5.00 to 160.00: No casing 55

.‘\\\\"\

Hole Completion:
Set and cement 159.70 of 4.50 60
schedule 80 PVC casing.

Qal

#; s
65 _//,‘;
VA<
70 ,/- ‘/,'
75 &
3\
80
85
90
95

bbbl sttsletdaatibitstoba bbb bl eteba bbb bt ot kot bate s Lottt e Letetetabede ot Lats Lot ot bod b bbb s bt sgets bt o b b Lttt Lo bedad it e e bl st

COMMENTS:

i
&
3
§
g
H

2. Shear Wave Vekity data from GeoVision suspension logging. Data acquired from
downhole survey conducted after PVC casing instalied.
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#20 SHEET 2 OF 3

WHB LOG WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE. Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765.637.36 E 570,796.82 GROUND ELEVATION: 3671.26
BEGUN: 9/5/2000 FINISHED: 9/8/2000 TOTAL DEPTH: 160.01t ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 98.0f. HOLE LOGGED BY: USBR/SMF
- REVIEWED BY. Mark McKeown
> >
ISHEAR WAVE VELOCITY glg z CLASSIFICATION
NOTES e P ol B 3 AND PHYSICAL CONDITION
x g g 2l ¥ 88 g
= =] o Q 8 S‘ﬂ o
& Zlal| @ § x g2 |3
8 | 8gE8888EE| || B =] 8 &
3 i TpbtS |
- [
1053 .
3 :
1103 X
3 a
115 :
3 .
1203 :
|
1255 :
3 |
1305 X
z 1
1353 |
3 i
1403 X
3 :
1453 : E
3 i =
1503 1 =E
3 ! o E
3 X S0
1553 : e
= i ‘ "r:—
?3 1 TiE
88 BOTTOM OF HOLE
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FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad
BEGUN: 9/5/2000 FINISHED: 9/8/2000
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#20

PROJECT: Yucca Mountain Project
COORDINATES: N 765,637.36 E 570,796.82
TOTAL DEPTH: 1600 ft.

DEPTH TO BEDROCK: 98.0ft.

SHEET 3 OF 3

STATE: Nevada

GROUND ELEVATION: 3671.26
ANGLE FROM HORIZONTAL: -9¢°
HOLE LOGGED BY: USBR/SMF
REVIEWED BY. Mam toKeowr

RF20_KEY WHB.GPJ WHB.GDT 6/14/02

SolL
Fil Quatemnary
(made Alluvium
ground) (Qai)
ROCK
Tpepm Tpepul
Oo.. -
ETed
By
s
S
WELDING
Non-Welded Densely Welded

Moderately Welded

H £
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INTENTIONALLY LEFT BLANK
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#21

PROJECT: Yucca Mountain Project STATE: Nevada

SHEET 1 OF 3
FEATURE: Waste Handling Building

WHB_LOG WHB.GPJ WHB.GDT 6/14/02

2. LCM (Lost Circulation Material) consists cellephane cuttings or cotton seed hulls.

3. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
downhole survey conducted after PVC casing installed.

LOCATION: ESF North Portai Pad COORDINATES: N 765.898.81 E 570,739.18 GROUND ELEVATION: 3673.02
BEGUN: 9/6/2000 FINISHED: 9/7/2000 TOTAL DEPTH: 192.2 1. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  115.01. HOLE LOGGED BY: USBR/SMF
- : REVIEWED BY. Mark McXeowr
~ ENGINEERING
Z > =
] <] F CLASSIFICATION
EAR WAVE VELOCITY Q o
NOTES HEAR WAYE VELOGTY o |28 3 |, AND PHYSICAL CONDITION
[ = w 8 8 e
x z = =4 I
& 2131|8832 |
M 8B8EEEREE| 2| E[C|2|2| &8 |8
Purpose of Hole: j 0.0 10 5.0 ft. PAD FILL (Fill)
Preliminary, conceptual-evel \ Fill = Predominately fine to coarse, hard, subangular gravel with a trace
geotechnical foundation V = of nonplastic fines on gravel surfaces; derived from moderately to
investigations for the design of 1 = densely welded Tuff.
Handling Build '
t”(‘;’/elivé?sw anding Buildng ! 5.0 to 115.0 ft. QUATERNARY ALLUVIUM (Qal)
. t Tuffaceous alluvium consisting of a mixture of pale red and light
Drill Equipment: : gray densely igr with minor frag of white
Schramm T685 Drill Rig | non-welded tuff. Up to 15 percent of the densely welded material
\ has white to light gray caliche coatings.
Drillers: |
G. Fox, V. Mora, M. Fyffe; 3 ) :‘ ‘Idf»No -I:FI':I oo!'PoH'#sTA'Y.AZ SG'E‘Y(TON Tl;lFF CRYSTAL RICH
tec Drilling Inc.; Salt Lake 3 ' 5 pem st .
D'ynaUtah ; 3 i Pyroclastic flow, y to , cry with
City, g 20_; [ 8 to 10 percent sanidine and plagtodase phenocrysts and less
ing M . 3 ! than 1 percent biotite phenocrysts. From 102 to 110 f. the tuff
aﬂs:;ﬁz_;:”d' Hammer to 3 X has up to 7 percent dark gray pumice clasts. From 110t0 123 ft.
mmer. h 25-3 , the tuff is crystal poor with only 1 percent clast content. From
5.01. Cement 10.75 O.D. casing E X 123 t0 127 f. the tuff has a mix of light brownish-gray and very
m{gg%gﬁg::&ﬂg:%t 3 . light gray pumice clasts, composing up 10 percent of rock.
Drill from 5.01 to total depth of 30-3 : 165.0 to 192.2 ft. TIVA CANYON TUFF CRYSTAL POOR
192.23. = 4 ) UPPER LITHOPHYSAL ZONE (Tpcpul)
3 1 Py ic flow, o Ided, crystali vapor-phase
Drilling Conditions: 35 = ! altered, light gray, with 5 to 3 percent sanidine and plagiociase,
Lost circulation at 125.00 and 3 ! and less than 1 percent biotite phenocrysts. Tuff has up to 15
190.00 3 : percent, very light gray, pumice clasts. I_.ilhqphysa_e are
3 . distinguished by vapor-phase altered chips, indicating the edges
Drilling Fluid: 403 | of voids in the tuff.
0.00 to 5.01: Non-potable water. 3 |
5.01 to 125.00: Quick Gel mud b= {
with EZ-Mud. 125.00 to 192.23: 45__: !
Quick Gel with EZ-Mudand LcM | 453 ‘
to re-establish circulation, 3 t X
Loss Intervals: 503 :
125.00 and 190.00 3 1 '
E ) Qal
= |
Casing Record: 55_—5 !
0.00 to 5.01 : 10.75 O.D. casing. 3 X
5.01 to 192.23: No casing &0 3 .
3 ‘
= 1
Hole Completion: E !
Set and cement 192.04 01 4.50 | g53 !
schedule 80 PVC casing. 3 )
b= |
703 l
::' )
- 1
753 .
= ]
= '
803 X
E I
E l
85 = X
3 ]
= '
903 X
= |
= {
953 :
= |
3 I
= |
COMMENTS: 1. Hole logged from cuttings
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

COORDINATES: N 765,898.81

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#21

PROJECT: Yucca Mountain Project
E 570,739.18

SHEET 2 OF 3

STATE: Nevada
GROUND ELEVATION: 3673.02

BEGUN: 9/6/2000 FINISHED: 9/7/2000 TOTAL DEPTH: 19221t ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 11501 HOLE LOGGED BY: USBR/SMF
- REVIEWED BY: Mark McKeown
| NDEXES |
> >
|8 .
z CLASSIFICATION
ISHEAR WAVE VELOCITY a8
NOTES e 2| |ul8 5 . AND PHYSICAL CONDITION
z glzi gy 83 | 3
& 21918188/ 32 |3
8 |eggeggpgg || 8|8 |~|%| 8 |8
3 :
1053 |
3 ; Qal
1103 X
3 :
153 \
3 |
1203 l
3 :
1253 :
3 I
1303 :
3 )
1353 :
3 |
1403 \
3 |
1453 .
3 )
1503 :
3 :
1553 :
3 |
1603 X
3 I
165 X
:: 1
1703 X
3 \
1753 X
3 :
1603 X
3 |
1855 X
3 ;
1903 X
o A
BOTTOM OF HOLE
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FEATURE: Waste Handling Building

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#21

PROJECT: Yucca Mountain Project

STATE: Nevada

SHEET 3 OF 3

RF21_KEY WHB.GPJ WHB.GDT 6/14/02

LOCATION: ESF North Portal Pad COORDINATES: N 766,898.81 E 570,739.18 GROUND ELEVATION: 3673.02
BEGUN: 9/6/2000 FINISHED: 9/7/2000 TOTAL DEPTH: 19221t ANGLE FROM HORIZONTAL: -9¢
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 1150 ft. HOLE LOGGED BY: USBR/SMF
- REVIEWEC BY. Mam McKeown
SOIL
i Quatemnary
{made Alluvium
ground)

ROCK

Tpcpm Tocpul
6.,. -
B
Pt

WELDING
Moderatety Welded Densely Welded
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#22
PROJECT: Yucca Mountain Project STATE: Nevada
COORDINATES: N766,2062 E 570,793.48 GROUND ELEVATION: 3679.17

SHEET 1 OF 6

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

WHB_LOG WHB.GPJ WHB.GDT 6/14/02

BEGUN: 7/25/2000 FINISHED: 8/15/2000
DEPTH TO WATER: Not Encountered

TOTAL DEPTH: 540.6 .

DEPTH TO BEDROCK:  90.0ft.

ANGLE FROM HORIZONTAL: -90
HOLE LOGGED BY: USBR/SMF

- REVIEWED EvY: Llark McKeowr
ENGINEERING
| INDEXES |
2| &
£l 5 CLASSIFICATION
w o] z
r [=]
NOTES FHEAR WAVE VELOCITY w | 8 o AND PHYSICAL CONDITION
a ] & Q
T 12|21 ¢ 83 |z
= =1 =] Q 5 8 3 @ o
a T o g o & 2 = 2
B leggsgsagg| | ¥ | E )| | 8 |&
N ! 0.0 to 80.0 ft. QUATERNARY ALLUVIUM (Qal)
;evlelop gz'dﬂ-;:desogn data : Tuffaceous alluvium consisting of a mixture of pale red and Iighl
required to develop Waste ) gray densely welded with minor frag of whil
diing Building foundation 5 1 non-welded tuff. Up m 15 percent of the densely welded matenal
Handiing Building foundaf have white to light gray caliche coati
parameters and seismic hazard : ight gray ngs.
analysis. | 80.0 to 318.0 k. BEDDED TUFF (Tmbt1)
oeil 103 ' Pre-Rainier Mesa Bedded Tuff composed of bedded and
Equipment e brill Ric. UDR 3 ' reworked tuff. Bedded tuff is nonwelded, argillic, with up to 10
Schramm TE8, 9. 3 ! percent quartz, plagioclase, and sanidine phenocrysts. Bedded
1000 Drill Rig. 153 : tuff contains up to 15 percent argillically altered pumice clasts.
Dritiers: E ) Some beds have up to 4 percent volcanic lithic clasts. Tuffis
g . 3 I redominately grayish-orange pink and drill cuttings returns are
George Fox, D Hamison, R 3 ) %and to sit sgegd v ve P
Mckay, Dynatec Drilling Inc.; Salt | 203 '
Lake City, Utah. 3 ' 318.0 to 415.0 . COMB PEAK IGNIMBRITE - TUFF X (Tpki):
= ' Pyroclastic fiow, nonwelded, crystallized, with up to 15 percent
Drilling Method: 253 ! pumice clasts. Tuff contains 2 to 3 percent sanidine, plagiociase,
install 12° hammer. Hammer to E ! quartz, and less than 1 percent biotite and homblende
5.00. Cement 10.75 O.D. casing : phenocrysts. Up to 3 p d red to medium dark gray,
with 1.02 stickup. Drill to depth of , volcanic lithic clasts. Tuff is p i y grayi ange pink
511.47 with 8.50 Tricone bit. | with possible minor silicification.
install PQ rods to serve as |
temporary casing. Install HQ core ' 415.0 10 438.0 ft. POST TIVA CANYON BEDDED TUFFS
system. Core with HQ to total ! (TpbtS): o
depth of 540,56 ' Bedded tuff, nonwelded, argillic with 1 to 2 percent quartz and
: sanidinedphenocrynd ssts. Pumi?aclasts compose up to 15 percent
™ i . pumice clasts ai percent volcanic lithic clasts. Tuff is
Drilling Conditions . Qal predominately very pale orange and white.
Drilling Fluid: : 438.0 to 530.5 ft. TIVA CANYON TUFF CRYSTAL RICH
0.00 to 5.00: Non-potable water. | NON-LITHOPHYSAL ZONE (Tpcrn)
5'00 to 540 56 Non-potable | From 438.0 to 511.5 ft. borehole was mud-rotary drilled, the
- VS . 1 1ollowmg s a descnphon of dnll dnps _Pyroclastic flow,
water, Quick Gel Mud with . \ y to d d, with 8 to 10 percent
EZ-Mud and LCM to re-establish ! sanidine and plagmdase phenocrysts and less than 1 percent
circulation. ! biotite phenocrysts. From 455 to 485 ft. the tuff has a mix of light
. e brownish-gray and very light gray pumice clasts, composing up
Loss Intervals: . 3 : 10 percent of rock. No recovery from 485 to 505.4 ft. Borr;ghole
443.00 to 490.00: circulation was | gg X cored from 511.5 to 540.56 ., the following is a description of
re-established in some intervais. 3 X drill core. Pyroclastic flow, densely welded, crystallized with
. 3 \ vapor phase alteration. Tuff has 10 to 15 percent, brownish-gray
Casing Record: . E I . pumice clasts up to 20 by 5 mm in size. Up to 10 percent
0.00t0 5.00: 10.75 O.D. casing. | 603 ' sanidine and plagiociase phenocrysts with less than 1 percent
5.00 to 511.47: No casing 3 1 biotite phenocrysts. Generally the rock is soft to mostly
511.47 to 540.56: PQ casing (?) E [ moderately hard (H4), moderately to slightly weathered (W4),
653 : slightly (FD4) to moderately fractured (FD5).
Hole Completion: 3 ,
PVC casing set and cemented to = .
total depth of 511.38. 70 = N Discontinuity Measurements:
~1 ]
3 ) Depth Angle®  Roughness _ Infilling
p= | 511.7 90 R3
753 | 512.0 920 R3
3 ' 5121 90 R3
< ! 512.15 90 R2
E : 512.4 - 513.0 Fracture Zone Vapor Phase
803 X .5131 20 R2
3 X 514.1 90 R3
= | 514.15 50 R3
E | 516.35 90 R3
853 | 518.3 90 R3
3 | 518.4 %0 R3
3 ' 219.9 60 R3
= ! 21.5 60 R3
903 ' Tmbtt 5224-5226 90 R2
3 : 522.8 73 R4
3 . [+ 525.0 90 R3
953 \ . 525.5 47 R4
3 \ 526.4 - 527.1 90 R3 Fracture Zone
3 | 528.0 40 R3
COMMENTS: 1. Hole logged from cuttings to 511.47 and core from 511.47 to 540.56.
2. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
downhole survey conducted after PVC casing installed.
3. No usable velocity data acquired above 229 feet.
ANL-MGR-GE-000003 REV 00 1-69 September 2002




WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#22 SHEET 2 OF 6

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 766,206.2 E 570,793.48 GROUND ELEVATION: 3679.17
BEGUN: 7/25/2000 FINISHED: 8/15/2000 TOTAL DEPTH: 5406 ft. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  90.0fi. HOLE LOGGED BY: USBR/SMF
. REVENED BY: Mark McXeown
“ENGINEERING
| . INDEXES |
Elx
2|8 5 CLASSIFICATION
b
8 F4
NOTES PrEARWREVEOT o | 1@ | B 2= |o AND PHYSICAL CONDITION
- g1z 2|y 88 |1
& gl3|5|88) 32
w
Llegggsgsgp|s|F|E|2 || 8 |8
3 ; 530.0 %0 R3
c X 530.0 to 540.6 . TIVA CANYON TUFF CRYSTAL POOR
1054 | UPPER LITHOPHYSAL ZONE (Tpcpul)
3 | Pyroclastic fiow, densely welded, crystallized, medium gray with
E 1 less than § percent pumice clasts up to 35 by 5 mm. No
1105 1 lithophysae are present in this core run, however contact is
3 ! distinguished by the decrease in phenocrysts to, 2 to 3 percent
= ' sanidine and plagiociase with less than 1 percent biotite. Tuff
3 X bhas less than 1 percent dark-yeliowish brown and light gray
1155 , volcanic fithic fragments. Genemlly the rock is moderately hard
= ' {H4), mc ly (W4) thered, and y
3 ' (FD5).
1203 ! Discontiity
3 1
:: : th le* __Rough Infilli
1253 ! 530.9 30 Re
3 , 5317 55 R4
3 . 532.6 15 R3
1303 | 533.1 70 R4 Vapor Phase
= i 534.4 75 R4 Vapor Phase
4 1 535.0 50 R4
= 1 535.4 90 R4  Vapor Phase
1353 ' 535.6 85 R4  Vapor Phase & calcite
3 ‘ 535.2 80 R3
3 ' 537.0 60 R2 Rubble
1403 : 537.5 52 R4
3 . 5§37.7 48 R3 Vapor Phase
= s 538.5 60 R3  Vapor Phase
3 | 638.9-540.6 Breccia Zone
145 |
3 ! * Angles are measured from core axis and are plus or minus §
5 | degrees.
1503 l
3 l
1553 |
3 1
1603 ; Tmbt1
E !
1653 |
3 |
1703 X
3 |
1753 :
E :
1803 :
3 !
1853 |
3 |
1903 \
3 t
1953 :
3 :
2003 X
3 :
2053 |
E |
= l
2103 . o
3 : S
= t N =N
2155 : e
3 ) E
= | . E
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#22 SHEET 3 OF 6

FEATURE: Waste Handiing Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 7662062 E§70,793.48 GROUND ELEVATION: 3679.17

BEGUN: 7/25/2000 FINISHED: 8/15/2000 TOTAL DEPTH: 540.6 ft. ANGLE FROM HORIZONTAL: -90

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  90.0 ft. HOLE LOGGED BY: USBR/SMF
- : REV:EWED 8Y  Hark Modeowr

CLASSIFICATION

NOTES [BHEAR WAVE VELOCITY AND PHYSICAL CONDITION

HARDNESS
WELDING
FRACTURE DENSITY
% CORE RECOVERY
GEOLOGIC UNIT

% RQD

uscs)
| GraPHIC

$ DEPTH

N
mllllllll

[ N
Furaul
lﬂ]llll?llllﬂllmllllllll fin

N
B

N
g

N
(4.

:

&

Tmbt1

?nl|I||llﬁlllhhl%IlhlnIml|l|l|lﬁllllhIilllllnll?llllhhlmhhllh fin hlmllllhl

8

w
perd

;

W
N

Tpki
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#22 SHEET 4 OF &

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 766,2062 E 570,793.48 GROUND ELEVATION: 3679.17
BEGUN: 7/25/2000 FINISHED: 8/15/2000 TOTAL DEPTH: 540.6 ft. ANGLE FROM HORIZONTAL: -0
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  90.0ft. HOLE LOGGED BY: USBR/SMF
- REVIEWED 8Y. Mark NcXeown
ERCIREERING
| NDEXES |
Elz
13 5 CLASSIFICATION
& 5
NOTES [SHEAR WAVE vELOCT) 2! lulé 3 AND PHYSICAL CONDITION
I gl z|2 |y 28 | ¢
B 2131918832 |2
B |E8BEEREER|( T[S |E | 2| 2| B |B
103
s
3503
3553
3603
365
3703
375
3803
3853
3903

3
$ &

‘nh'Illll?lllllll[l?lllllllll .1.|.|.|.‘f'.|.1.1.1

S
pry

FS
pry

3

FS
N

TpbtS

;

‘{‘lllllllll |l:l|l|l|‘“l|||hl

Y
W

3

& B
hll‘rlhlll|I§|llIlhlmhhlllfﬂhhhll

o
N

T T e T T T T T T T T
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handiling Building
LOCATION: ESF North Portal Pad

BEGUN: 7/25/2000 FINISHED: 8/15/2000
DEPTH TO WATER: Not Encountered

DEPTH TO BEDROCK:  90.0ft.

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#22
PROJECT: Yucca Mountain Project
COORDINATES: N 7662062 E570.793.48
TOTAL DEPTH: 540.6

SHEET 5 OF 6

STATE: Nevada

GROUND ELEVATION: 3678.17
ANGLE FROM HORIZONTAL: -3
HOLE LOGGED BY: USBR/SMF
REVIEWED BY Mark McKeown

ENGIREERING
£z
2|8 g CLASSIFICATION
w F4
NOTES Promwnryesc o | g | 8 I AND PHYSICAL CONDITION
2 w =
ggggggegg ||| €< |<| 8 |3
4653 |
47055 ,
3 ¥
475{5 X
4803 :
48555 X
4203 :
4953 : Tpom
5003 :
5053 !
5103 |
EE : o7 | 54 Begin core drilling at 511.5
515:: :
3 ; FD4
5203 : 94§77
525;; : Ha
3 ‘ FDs
5303 . 99 | 71
53555 : 93186 Tpepul
3 ; FD4! g8 | 50
540 | |
BOTTOM OF HOLE
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RF22 KEY WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad
BEGUN: 7/25/2000 FINISHED: 8/15/2000
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#22

STATE: Nevada

GROUND ELEVATION: 3679.17
ANGLE FROM HORIZONTAL: -9¢
HOLE LOGGED 8Y: USBR/SMF

PROJECT: Yucca Mountain Project
COORDINATES: N 766,206.2 E 570.793.48
TOTAL DEPTH: 5406 f.

DEPTH TO BEDROCK:  90.0 ft.

SHEET 6 OF &

A_pha-numer:.c
descr.ptor

Hl

H2

H3

H4

H7

- REVIZEANEDBY Mo McKeowr
Pre-Rainier Tuft *x" Tpepm T |
Mesa (Tpki) pepu

HARDNESS

Descriptor

Ixtremely

Very Hard

Hard

Moderately Hard

Moderate.y Soft

Soft

Very Soft

Alpha-numer=c

descr.ptor {Ixcludes mechanwca. breaks)
FDO Tnfractured No observed fractures.
FDL Very s.lightly fractured Core recovered mostly in l_engths greater tian
FD2 y to very
.y fractured
FD2 Z.gatly fractured Core recovered mostly :n _engtas from . to
scattered _engths _ess than - foot (300 mm)
FD4 Moderately to s_.ghtly
fractured
FD3 Moderate.y fractured Core recovered rost -n _engths from 0.
lengths about 0.67 foot (200 mn) .
FD€ Moderately to .ntensely
fractured
FD7 ntensely fractured Lengtns average fron 0.2 to 0.33 foot (230 to
Core recovered most.y -n _engtas _ess taan 0.
FDE Very intense.y
Intensely fzactuzed
FD9 Very intenesely fractured Core recovered most.y as ch.ps and fragments

WELDING
Non-Weided Densely Weided
WEATHERING
Cr.ter:a A;pha-nuner;é Descr.ptor
descriptor
Core, fragment, or exposure cannot Wl Fresh
be sczatc‘xed w-th kn-fe or sharp pick;
can on’ gbe chpped with repeated heavy
harmer blows.
Cannot be scratched w:ith knife or sharp
p-ck. Core or fragment breaks with w2 Sl:ghtly weathered
repeated heavy nammer blows. to fresh
Can be scratched with knife or sharp w3 Slightly weathered

ﬁ ¢k with difficulty (heavy pressure).
eavy nammer blow requwred to break

specimen.
Can be scratched with knife or sharp W4 Moderately to
pick with _:1gat pressure. Core or s_ightly weathered

fragment breaks w.th moderate hammer .
blow. w3 Moderately weathered
Can be grooved 1/.6 .nch (2rn) deep by
snarp pick with noderate or heavy pressure.
Core or fragnent breaks w.th ligiht hammer
blow or neavy manua. pressure.

wé Intense.y t
Can be qrooved or gouged eas.’y by kn: fe moderate.y weat-nered
or siarp pick w.th _.gnt pressure, can be
scratched with f ngernal.. 3reaks with W7
I.ght to moderate manua. pressure.

Intensely weathered

Can be read:
w_th fingern.
3reaks with

=ndented, grooved or gouqed
, or carved w:th a kn:fe
nt manua. pressure.

We Very -ntense.y™
weathered
We Decomposed

FRACTURE DENSITY

Descriptor Cr.ter:wa

or greated than 3 feet

Genera. characteristics

{strength, excavat.on, etc.}

Hammer rings wien crysta’_ine rocks are
struck. Almost a.ways rock excavation
except for natura 'y weak or weak.y
cenmented rocks such as tstones or
sna.es.

Hammer r.ngs when crysta.
struck. 3ody of rock not akened. Wiuth
few except: ons, such as si.tstones or

shales, c_.assified as rock excavat:uon.

ne rocks are

Hammer does not r-
Zody of rock is siightly Heakened
Depending on fracturing, 1y s rock
excavat.on_except wn natura_-y weak :ocks
such as s_ltstones or sia.es.

g when rock s struck.

ound when struck w
y can_be broken w:
heavy nmanua_ pressure or by l:ght hammer
b_ow without reference to p.anes of
weakness such as ipcipient or harr’:ine
fractures, or vein.ets. Rock :s
s.gn.ficant.y weakened. Usually common
excavat.on.

Can be granulated by hand. Always common
excavatrion. Res:stant ninera.ls such as
qgaitz may be present as “stringers” or
“d_kes".

3 feert (I m).

a few

feet =
(2,000 mn) .

{300 to _,000 mm)

33 to 1.0 foot (200 to 300 mm} with post

fragenented :nterva’s.
on) .

with a few scattered short core _engths.
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#23 SHEET 1 OF 3

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 76531143 E 570,465.03 GROUND ELEVATION: 3673.98
BEGUN: 9/25/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 159.1 f. ANGLE FROM HORIZONTAL: -9
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  76.0 ft. HOLE LOGGED BY: USBR/SMF
- REVIEWED BY. Mark McKeown
ENGIREERING
| INDEXES |
ElE
$l2 5 CLASSIFICATION
I <] Z
HEAR WAVE V 1T 2] 3]
NOTES [HEAR WayE vELOGTY Ll E|E s |, AND PHYSICAL CONDITION
w = 0 Q
z E1E| ||| 88 |2
5 sld|8(8|8| 8 |3
B EBE53EEEE| T | S| E == 8 |8
Purpose of Hole: E ' 3 0.0 to 12.0 ft. PAD FILL (Fill)
Preliminary, ptual-levet 3 \ = Predominately fine to coarse, hard, subangular gravel with a trace
geotechnical foundation E ' = of nonplastic fines on gravel surfaces; derived from moderately to
investigations for the designof .| 5 3 : Fal E densely welded Tufl.
Prenpacte Handing Bulding 3 | 12.0 10 76.0 ft. QUATERNARY ALLUVIUM (Gal)
- 103 ' Tuffaceous alluvium consisting of a mixture of pale red and light
Drill Equipment: = ! gray densely welded ignimbrite with minor frag of white
Schramm T685 Drill Rig 3 X non-weided tuff. Up to 15 percent of the densely welded material
= . has white to light gray caliche coatings.
" 157
Drillers: 3 ! 76.0 to 92.0 ft. COMB PEAK IGNIMBRITE - TUFF X (Tpki):
S. Fox V. Mora, M. Fyffe; e 3 | Pyrociastic flow, nomwelded, crystalized, with up to 15 percent
Dynatec Driling inc.; a 3 i pumice clasts. Tuff contains 2 to 3 percent sanidine, plagiociase,
City, Utah. 202 ! quartz, and less than 1 percent biotite and homblende
. E t ! phenocrysts. Up to 20 percent moderate red to medium dark
F""“W Method: 3 ' gray, volcanic lithic clasts. Tuff is predominately grayish-orange
nstall 12" hammer. Hammer to |, = K pink with possible minor silicification.
5.00. Cement 10.75 O.D. casing 3 !
with 1.03 stickup. Re-entgr hole 3 : 92.0 to 95.0 ft. POST TIVA CANYON BEDDED TUFFS (TpbtS):
on 9/26/2000 with 8.50 Tricone 3 \ Bedded tuff, nonwelded, argillic with 1 to 2 percent quartz and
bit. Drill from 5.00 to total depth 303 \ sanidine phenocrysts. Up to 15 percent pumice clasts and 5§
of 159.10. 3 1 percent volcanic lithic clasts. Tuff is predominately very pale
E ' orange and white.
Drilling Conditions: 353 '
1 new bit. Circulation weak from & ¢ 95.0 to 159.1 . TIVA CANYON TUFF CRYSTAL RICH
119.71 t0 139.40 E ! NON-LITHOPHYSAL ZONE (Tpcrn)
3 X Pyroclasti ) ly to densely welded, crystalized, with
Drilling Fluid: 403 \ 8 to 10 percent sanidine and plagiociase phenocrysts, and less
0.00 to 5.00: Non-potabie water. 3 \ than 1 percent biotite phenocrysts. From 108.0 to 115.0 ft. the tuff
5.00 to 119.71: Quick Gel mud = | has up to 10 percent dark gray pumice clasts. From 115.0to
with EZ-Mud. 119.71.00to E i Qal 135.0 ft. the tuff is crystal poor with only 3 percent Clasts content.
159.10: Quick Gel with EZ-Mud 453 ) From 135.0 to 159.1 . the tuff has a mix of light brownish-gray
and LCM to improve circulation, 3 : ?ongk very light gray pumice clasts, composing up 15 percent of
Loss Intervals: 503 :
119.71.00 to 139.40: Circulation = |
weak :: '
553 :
Casing Record: 3 .
0.00 to 5.00 : 10.75 O.D. casing. 3 .
5.00 t0159.10: No casing 603 ,
3 :
Hole Completion: 653 !
Set and cement 158.96 of 4.50 = X
schedule 80 PVC casing. 3 .
703 :
E 1
3 1
753 j
3 ¢
= i
80 X
:.:- ]
= i .
853 ! Teki
3 )
= )
903 :
— 1
3 X Tebts
953 .
3 : 3 Tpcm
E ) ST

COMMENTS: 1. Hole logged from cuttings

2. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
downhole survey conducted afier PVC casing installed.
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#23 SHEET 2 OF 3

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad ) COORDINATES: N 765,311.43 E 570,465.03 GROUND ELEVATION: 3673.98
BEGUN: 9/25/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 159.1 ft. ANGLE FROM HORIZONTAL: -30
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 76.0f%. HOLE LOGGED BY: USBR/SMF

- REVIEWED BY: Mark McKeown

CLASSIFICATION

NOTES LHEAR WAVE VELOCIT) AND PHYSICAL CONDITION

HARDNESS

DEPTH

FRACTURE DENSITY
% CORE RECOVERY

% RQD

GEOLOGIC UNIT
(uscsj

GRAPHIC

- - - - - - = -
§ w % N %) - - Q
1 lll]llllmllllllll?lhll|||l‘ﬂl||l|lll?l|l|l|l|m]I|I||||

;

-
Y
Ahlllmhllhll 1111.|.|m|m|.|1 llllllllmlllllll

-
o

BOTTOM OF HOLE

WHB_LOG WHB.GPJ WHB.GDT 6/14/02
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FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#23

PROJECT: Yucca Mountain Project
COORDINATES: N 765,311.43 E 570,465.03

STATE: Nevada
GROUND ELEVATION: 3673.98

SHEET 3 OF 3

RF23 KEY WHB.GPJ WHB.GDT 6/14/02

Tult
(Tpki)

Non-Welded

WELDING

BEGUN: 9/25/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 159.1 ft. ANGLE FROM HORIZONTAL: -9¢
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 76.0ft. HOLE LOGGED BY: USBR/SMF
- REVIEWED BY. Mam McKeown
SOIL
Fil
(made
ground)

Tpeprn

Densely Weided
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#24

FEATURE: Waste Handling Building

PROJECT: Yucca Mountain Project

SHEET 1 OF 4
STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 766,344.31 E 570,542.26 GROUND ELEVATION: 3684.48

BEGUN: 8/15/2000 FINISHED: 8/23/2000 TOTAL DEPTH: 268.0 ft. ANGLE FROM HORIZONTAL: -90

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  45.0f. HOLE LOGGED BY: USBR/SMF

. REVIEWED 8Y: Mark McKeoun
ENGINEERING
| INOEXES |
> >
<] z CLASSIFICATION
SHEAR WAVE VELOCITY &8
NOTES e @ il I 3 AND PHYSICAL CONDITION
8lel5|w 27 | ¢
Q Q
£ 318(1G:|8|8| 38 (2
a (E d é s} & 2 2 é
S |BEEEEBERE| s [s | E|»|=| & |6
Purpose of Hole: E X 3 0.0 to 10.0 ft. PAD FILL (Fill)
Preliminary, conceptual-evel 3 \ = Predominately fine to coarse, hard, subanguiar gravel with a trace
geotechnical foundation 3 ' . E of nonplastic fines on gravel surfaces; derived from moderately to
investigations for the designof | 5 3 ' Fill E- densely weided Tuff.
Waste Handiing Buildi 3 ' E
'('JveHB;s'e ing Bukding 3 \ 3 10.0 to 30.0 . QUATERNARY ALLUVIUM (Qal)
10_—: 1 £ Tuffaceous alluvium consisting of a mixture of pale red and light
Orill Equipment: E : S el i U 1315 bercant of the doraany waised
R 3 non-wel p to 15 percent lensely wel material
Schramm T685 Drill Rig 3 . has white to light gray caliche coatings.
15
Drillers: 3 !
3 30.0 to 110.0 . TIVA CANYON TUFF CRYSTAL RICH
G. Fox, V. Mora, M. Fyfie; 3 ! LITH ZON
Dynatec Drilling Inc.; Salt Lake e X NON A OﬂPol;leiAL E g" em) "
City, Utah. 203 \ Qal e to 10 percent sanidine and p|ag|odase phenocrysts, and less
i . 3 t than 1 percent biotite phenocrysts. me440lo§70".lhemﬁ
:Jnlling Method: " 3 ! is pumice poor with less than 1 percent clast content. From 57.0
nstall 12° hammer. Hammerto (., = ' to 93.0 ft. the tuff has a mix of light brownish-gray and very light
5.06. Cement 10.75 O.D. casing E X gray pumice clasts, composing up 15 percent of rock. Based on
with 1.07 stickup. Re-enter hole 3 X the occumrence of vapor phase mineralization fragments in the
on 8/17/2000 with 8.50 Tricone 3 . chips, there is a lithophysal bearing zone from 93.0 to 104.0 ft.
2?20;'“920"‘ 5.06 to total depth | 30-3 | Phenocryst content begins to decrease at 104.0 ft.
67.96. 3 ' L
= l P s, 110.0 to 230.0 f. TIVA CANYON TUFF CRYSTAL POOR
Drilling Conditions: 35_": ' v _O UPPER LITHOPHYSAL ZONE (Tpcpul)

Lost circulation to weak = ! b e Pyroclastic flow, densely welded, crystalized, vapor phase
circulation from 100.00 to 267.96. = : P altered, light gray, with less than 1 percent sanidine, plagiociase,
233.00 to 236.00 very soft drilling. 3 , o and biotite phenocrysts. Tuff has less than 1 percent, very light
Smooth to rough drilling in some | 403 \ .0, gray& P:m'ce ﬁ;sl: and volcanic lg'; f;:gerhnents mﬂophg.s‘:e
intervals. E are distinguisl y vapor phase ips, indical
n s 3 . >f- edges of voids in the tuff. ps. g
Drilling Fluid: 453 ' g

) = ) . 230.0 to 267.9 ft. TIVA CANYON TUFF CRYSTAL POOR
200k ?0%605‘%3’.2.'5‘33 water. 3 . P MIDDLE NON-LITHOPHYSAL ZONE (Tpcpmn)
with EZ-Mud. 100.00 to 267.96: 3 ' < Pyroclastic flow, d d d. pale red, with less
Quick Gel with EZ-Mud and LCM | 503 : . than 1 percent samdme piaglodase and biotite phencrysts.
to re-establish circulation = . P has up 1o 1 percent pumice clasts and less than 1 percent
g 3 , b ol voicanic lithic clasts. Vapor phase altered chips indicate some
Loss Intervals: 55:.: s b » lithophysae from 360.0 to 367.0 ft.
100.00 to 267.96: Lost circulation E ! ..
to weak circulation. 3 X o
603 | b,
Casing Record: = 1 T
0.00 t0 5.06 : 10.75 O.D. casing. 3 1 e
. H — i Y
5.06 to 267.96. No casing 653 . Toem Po
3 ! o

Hole Completion: :_‘ : ) :, -

Set and cement 266.05 of 4.50 | 703 , "
schedule 80 PVC casing. E ! S

3 ! i

753 j -
3 | 0%
E i Pe -

803 ) .
E ! o
E : Pe.

853 \ o
3 : p -

90 . e
3 - o
— 1 o
= 1 .

953 h .0
3 ! Do
= I -
= | -

COMMENTS: 1. Hole logged from cuttings
2. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
downhole survey conducted after PYC casing installed.
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#24 SHEET 2 OF 4

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 766.344.31 E 570,542.26 GROUND ELEVATION: 3684.48
BEGUN: 8/15/2000 FINISHED: 8/23/2000 TOTAL DEPTH: 268.01. ANGLE FROM HORIZONTAL: -0
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 45.0ft. HOLE LOGGED BY: USBR/SMF
- REV:EWED BY. Mark McKeown
ENCIREERING—
£z
Z|3 e CLASSIFICATION
2 £
|sHEAR WAVE VELOCITY gd18 Z
NOTES Ve P L | B o AND PHYSICAL CONDITION
w 2 x w ) @ Q
z 5|85 |¥%|g| 38 |2
o -4 = & o € 32 g
B 238888888 | T[S |E|=]=) 8
105:: Tpemn

-
pry

- S - -
-
hhhhﬁhl|l|hﬁhhl|l|(nhl|hl%hhhh‘nhhhlm

-

i

14

3

&
|l|‘nhl|hh l[l[l[l‘l‘ﬂllh‘l‘l hhhh‘nhhhh

Tpcpul

1753
1803
1857 w]
] =3
*3
8 1955
3 e
S -
5 2003
Q E
k] -
I =
3 205
2 e
G 3
o 2103
i =
= 3
0] =
S 2153
g 3 -2
g '~ 5

ANL-MGR-GE-000003 REV 1-80 September 2002




WHB_LOG WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 8/15/2000 FINISHED: 8/23/2000
DEPTH TO WATER: Not Encountered

PROJECT: Yucca Mountain Project
COORDINATES: N 766,344.31

TOTAL DEPTH: 268.0ft.

DEPTH TO BEDROCK:

ggge

NOTES FHEAR WAVE VELOCIT)

450t

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#24

E 570,542.26

STATE: Nevada
GROUND ELEVATION. 3684.48

SHEET 3 OF 4

ANGLE FROM HORIZONTAL: -9

HOLE LOGGED BY: USBR/SMF
REV'EWED 8Y. Mark Moteowr

FRACTURE DENSITY

HARDNESS

B WELDING

% CORE RECOVERY

% RQD

GEOLOGIC UNIT
Uscs)

RAPHIC

Gl

CLASSIFICATION
AND PHYSICAL CONDITION

8 R
ml|I|||Imhh||l§llhlllmlll il

[
[

N
&

§:|I|l lll%llllllll?l

1l

]
1l|lm

58888

(
(
[
|
)
)
|
|
'
t

Tpepul
=2

[UUHNLL UYL L UL

T

BOTTOM OF HOLE
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RF24 KEY WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 8/15/2000 FINISHED: 8/23/2000
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#24

PROJECT: Yucca Mountain Project
COORDINATES: N 766,344.31 E 570,542.26
TOTAL DEPTH: 268.0 fi.

DEPTH TO BEDROCK: 4501

STATE: Nevada

GROUND ELEVATION: 3684.48
ANGLE FROM HORIZONTAL: -9¢
HOLE LOGGED BY: USBR/SMF
REVIEWED BY. Man McKeown

SHEET 4 OF 4

soiL
Fin Quatemary
(made Alluvium
ground) (Qal)
ROCK
Tpcpm Tpcpul Tpcpmn

WELDING
Moderately Weided Densely Welded
ANL-MGR-GE-000003 REV 00 1-82 September 2002




FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#25

PROJECT: Yucca Mountain Project
COORDINATES: N 765968.15 E 570.626.38

SHEET 1 OF 3

STATE: Nevada
GROUND ELEVATION: 3676.54

BEGUN: 9/21/2000 FINISHED: 9/22/2000 TOTAL DEPTH: 159.0 ft. ANGLE FROM HORIZONTAL: -80
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  70.0ft. HOLE LOGGED BY: USBR/SMF
- REVIEWED BY. Hark MoKkeown
ENGINEERING
-
gl H CLASSIFICATION
w [e] z
Hl AVE VI Y o 5]
NOTES PrEARWASVECAT | 18 | 8 oo | AND PHYSICAL CONDITION
'y g2lzle2| ¥ 8 § I
£ 2laig|8|8]| 32|k
4 gggEEgg| T | | E|#| x| 8 |8
Purpose of Hole: E X 3 0.0 to 10.0 ft. PAD FILL (FiN)
Preliminary, conceptual-ievel 3 \ = Predominately fine to coarse, hard, subangular gravel with a trace
geotechnical foundation 3 | 3 = of nonpiastic fines on gravel surfaces; from moderately to
investigations for the design of § 3 ) Filt E densely welded Tuff,
i il 3 ' =
oo Handing Buiding 3 ; E 10.01070.0ft QUATERNARY ALLUVIUM (Gal)
' 103 ! E Tuff .sofamlxtureolpaletedandhgm
Drill Equipment: 3 i gray densely welded ignimbrite with minor frag ts of white
Serar 1685 Dril Ri 3 : non-weided tufl. Up 10 15 percent of the densely welded material
9 3 , has white to light gray caliche coatings.
Orillers: 3 ' 70.0 to 125.0 f. TIVA CANYON TUFF CRYSTAL RICH
M. Fyfle; E \ . .
G. Fox, V. Mora, o ok c . NON-LITHOPHYSAL ZONE (Tpcm)
Dynatec Drilling Inc.; Salt Lake 3 | Pyrociastic flow, mc to densely welded, crystalized, with
City, Utah. 203 1 8 to 10 percent sanidine and plagioclase phenoerysts and less
3 t than 1 percent biotite phenocrysts. From 70.0 to 87.0 ft. the tuff
Drilling l_anhod: B~ ¢ is pumice poor with less than 1 percent clast content From 87.0
Install 12° hammer. Hammer to 253 ¢ to 115.0 ft. the tuff has a mix of light brownish-gray and very light
5.00. Cement 10.75 O.D. casing 3 X gray pumice clasts, composing up 10 percent of rock. Based on
with 1.12 stickup. Re-enter hole 3 . the occurrence of vapor phase mineralization fragments in the
on 9/22/2000 with 8.50 Tricone 3 \ chips, there is a lithophysal bearing zone from 115.0 to 125.0 ft.
bit. Orill from 5.00 to total depth 303 |
of 158.97. 3 | 125.0 to 159.0 ft. TIVA CANYON TUFF CRYSTAL POOR
E ' UPPER LITHOPHYSAL ZONE (Tpcpul)
Drilling Conditions: 35 = ' Pyroclastic flow, densely welded, crystalized, vapor phase
1 new bit 3 ' altered, light gray, with less than 1 percent sanidine, plagiociase,
3 ' and biotite phenocrysts. Tuff has less than 1 percent, very light
Drilling Fluid: : gray, pumice clasts and volcanic lithic fragments. Lithophysae
0.00 to 5.00: Non-potable water. | Qal are dlshngu_nshqd by vapor phase altered chips, indicating the
5.00 to 158.97: Quick Gel mud ! edges of voids in the tuf.
with EZ-Mud. |
I
Loss Intervais: .
None 1
1
1
Casing Record: '
0.00 t0 5.00 : 10.75 O.D. casing. 1
5.00 to 158.97: No casing :
r
Hole Compiletion: :
Set and cement 158.50 of 4.50 )
schedule 80 PVC casing. |
-1 1
65 '
E !
b= 1
703 !
3 i b
753 j 20|
3 * i
1
! .
+ -0 y
' Do
¢ - -
: Tpem |
) Pe
f LS
] -.
= ' D ’
-3 | D
3 ) .0
E O
953 : o
= | .
e . -0

COMMENTS: 1. Hole logged from cuttings

downhole survey conducted after PVC casing installed.

WHB_LOG WHB.GPJ WHB.GDT 6/14/02

2. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
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FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 9/21/2000 FINISHED: 9/22/2000
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#25

PROJECT: Yucca Mountain Project

COORDINATES: N 765,968.15 E 570,626.38

TOTAL DEPTH:
DEPTH TO BEDROCK:  70.0 ft.

1590 f.

SHEET 2 OF 3

STATE: Nevada

GROUND ELEVATION: 3676.54
ANGLE FROM HORIZONTAL: -90
HOLE LOGGED BY: USBR/SMF
REVIEWED 5Y: Mark McKeown

w H CLASSIFICATION
NOTES PrEARWAR vELoeTY 2|8 3 AND PHYSICAL CONDITION
T g El¥la 88
& 2 1818 a2
8 |8FEE8gEeEE| 3 El=]=] 8
3 :
1053 1
3 I
1103 \
:E : Tpemn
1153 i
3 |
1203 ,
3 :
1253 X
3 1
1303 X
3 :
1353 X
E !
3 \
1403 \ :
3 X Tpepul |7
1453 I
3 ! et
E | EE
1503 \ O, -
3 I LSCE
3 ! SIoE
1553 | S
- BOTTOM OF HOLE
o~
s
&
- -
[a]
5]
m
I
S
@
[}
[++]
I
z
[V
S
@
z ,
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FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#25

PROJECT: Yucca Mountain Project
COORDINATES: N 765968.15 E 570,626.38

SHEET 3 OF 3

STATE: Nevada
GROUND ELEVATION: 3676.54

RF25 KEY WHB.GPJ WHB.GDT 6/14/02

BEGUN: 9/21/2000 FINISHED: 9/22/2000 TOTAL DEPTH: 159.0 ft. ANGLE FROM HORIZONTAL: -9¢°
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 70.0ft. HOLE LOGGED 8Y: USBR/SMF
- REVIEWED BY. Man McKeonr
SoiL
Fill Quatemary
(made Alluvium
ground) (Qal)
ROCK
Tpepm Tpcpul
WELDING
Densely Welded
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INTENTIONALLY LEFT BLANK
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#26 SHEET 1 OF 4

FEATURE: Waste Handling Buiding PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 76524795 E 570,579.71 GROUND ELEVATION: 3670.79
BEGUN: 6/26/2000 FINISHED: 7/25/2000 TOTAL DEPTH: 264.9ft. ANGLE FROM HORIZONTAL: -
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK. 85.0ft. HOLE LOGGED BY: USBR/SMF
. REVEWED EY. Wan MoKeowr
ERGINEERING
| INDEXES |
£z
2|3 - CLASSIFICATION
] z
ISHEAR WAVE VELOCITY a O
NOTES e 2| 5|8 o | AND PHYSICAL CONDITION
P 1 2{ 2| ¥ 24 E3
& Blalsgl8)8] 28 |t
w
8 |Bg8888BEE| s |E|»[x] 8 6
Pu'pou of Hole 0.0 to 14.0 ft. PAD FILL (Fill)

Predominately fine to coarse, hard, subangular gravel with a trace

geo!achnml toundanon of nonplastic fines on gravel surfaces; derived from moderately to

nvestigations for the design of 5 densely welded Tuff.
the Waste Handling Buiidin:
(WHB) e ing Buliding 14.010 85.0 . QUATERNARY ALLUVIUM (Qal)
10 Tuffaceous . ing of 3 mi ofpaleredandlsgm
Drill Equipment: gray densely welded igr with minor f; its of whil
Schramm T685 Drill Rig non-weided luﬂ Up to 15 percent of the dense!y weided mamenal
have white to light gray caliche coatings.
. 15
g”::';;‘v Mora, M. Fyfte: 85.0 t0 204.0 ft. COMB PEAK IGNIMBRITE - TUFF X (Tpki):
Dynatec Driling inc.; Sait Lake pumlele dasﬂtsowT'uﬁ contains g{:’g'm ?a:&:’ezglagndatse
City, Utah. 20 quartz, and less than 1 p bictite and h

phenocrysts. Upto 8 percenl moderate red to medium dark gray,

volcanic lithic clasts. Tufl is predominately grayish-orange pink
with possible minor silicification. a

204.0 to 211.0 ft. POST TIVA CANYON BEDDED TUFFS
(T

Drilling Method:

Install 12° hammer. Hammer to 25
5.00. Cement 10.75 O.D. casing

with 1.13 stickup. Re-enter hole
on 7/7/2000 with 9 7/8 Tricone
bit. Drill from 5.00 to depth of 30
39.39. Drill from 39.39 to total

pbt5):
Nonwelded, devitrified, rked (?) Fallout tephra and
pyrociastic flows separated by distinct palecsols. Bedded tuffs

depth of 264.90 with 8.50 Tricone are very pale orange with 20 to 25 percent pumice clasts and up

bit. 35 - to 4 percent, pale red, volcanic lithic clasts. The tuff has up to 6
percent quartz, idine and lesser plagioci: with less than 1

Drilling Conditions: percent biotite and manganese oxides.

1 new bit. Loss circulation at

258.13. 40 211.0 to 265.0 f. TIVA CANYON TUFF CRYSTAL RICH
NON-LITHOPHYSAL ZONE (T pcrn

Drilling Fiuid: Pyroclastic flow, mx d ized, with

8 to 10 percent sanidine and plagaodase phenoays!s and less
than 1 percent biotite phenocrysts. Possible vitrophyre from
211.0 10 220.0 ft. From 220.0 to 244.0 fi. the tuff is pumice poor
with up to 3 percent clast content. From 244.0 to 264.9 ft. the tuff
has a mix of light brownish-gray and very light gray pumice clasts,
composing up 15 percent of rock.

0.00 to 5.00: Non-potabie water. 45
5.00 to total depth of 264.90:
Hydro Gel mud with EZ-Mud and
LCM to re-establish circulation.

Loss Intervals:
258.13

Casing Record:

0.00 to0 5.00 : 10.75 O.D. casing.
5.00 10 39.20 : 9 casing. 60
39.20 to 264.90: No casing.

Hole Completion: 65
Set and cement 259.90 of 4.50
schedule 80 PVC casing.

70

75

85

95
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COMMENTS: 1. Hole logged from cuttings

2. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
downhole survey conducted afier PVC casing instalied.
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#26 SHEET 2 OF 4

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 765,247.95 E 570.579.71 GROUND ELEVATION: 3670.79

BEGUN: 6/26/2000 FINISHED: 7/25/2000 TOTAL DEPTH: 264.9f. ANGLE FROM HORIZONTAL: -0

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 85.0ft. HOLE LOGGED BY: USBR/SMF
. REVIEWED 8Y' Wark McKeown

N
[: 4
w
i 5 CLASSIFICATION
NOTES presswaysvecory | | LG 5 . AND PHYSICAL CONDITION
. Y122y 82 |
E 21313818 32 |3
B|88g88gEEE | 2| F|E | = || 8 |8
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 6/26/2000 FINISHED: 7/25/2000
DEPTH TO WATER: Not Encountered

PROJECT: Yucca Mountain Project

COORDINATES: N 765.247.95 E 570,579.71

TOTAL DEPTH: 264.9 1.
DEPTH TO BEDROCK:  85.0ft.

DEPTH

BERE

NOTES FHEAR WAn\{‘E VELOCITY

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#26 SHEET

STATE: Nevada

GROUND ELEVATION: 3670.79
ANGLE FROM HORIZONTAL: -90
HOLE LOGGED BY: USBR/SMF
REVIEWED 8Y"  Mark McKeown

3 OF 4

FRACTURE DENSITY

HARDNESS

% CORE RECOVERY

GEOLOGIC UNIT
UsCcs}

GRAPHIC

i weLong
% RQD

CLASSIFICATION
AND PHYSICAL CONDITION

B B
?

$

"ﬂln.l.l. |I|I|I|lmlll|llll

1 |||I|I|I1‘nllllhlml||1hl1

N N N N
$ o & W

;

N
0
nnnnn 1I|I|I|l|‘ﬂl|hl|l

T

BOTTOM OF HOLE
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FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 6/26/2000 FINISHED: 7/25/2000
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#26

PROJECT: Yucca Mountain Project
COORDINATES: N765,247.95 E 570,579.71
TOTAL DEPTH: 26491t

DEPTH TO BEDROCK: 85.0ft.

STATE: Nevada

GROUND ELEVATION: 3670.79
ANGLE FROM HORIZONTAL: -9¢°
HOLE LOGGED BY: USBR/SMF
REVIEVWED BY. Mar McKeowr:

SHEET 4 OF 4

RF26_KEY WHB.GPJ WHB.GDT 6/14/02

SQIL
Fil Quatemary
{made Alluvium
ground) (Qal)

Tuff *x"
(Tpki)

WELDING

Non-Welded Densely Weided

Topcpm
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#28 SHEET 1 OF 2

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765510.21 E 570,104.87 GROUND ELEVATION: 3680.63
BEGUN: 8/24/2000 FINISHED: 8/25/2000 TOTAL DEPTH: 100.0 ft. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 1501t HOLE LOGGED BY: USBR/SMF
- REVIEWED 8Y Mark MoKeown
ERGIREERING
L INDEXES |
AR
£z 5 CLASSIFICATION
Q F
[SHEAR WAVE VELOCITY 8|3
NOTES M 2| 1u|é 3 | AND PHYSICAL CONDITION
x 21 2|2 |¢% 83 |z
= a o Q 5 8 6 o
G (g |2lole| 3= 1%
& |EBEBEEEBE T | = | L=« | 8 |G
Purpose of Hole: j E 0.0 to 5.0 ft. PAD FILL (Fill)
Preliminary, p i Filt = Predominately fine to coarse, hard, subangular gravel with a trace
geotechnical foundation 5 E of nonplastic fines on gravel surfaces; derived from moderately to
investigations for the design of densely welded Tuff.
the Waste Handling Building
(WHB). 5.0 to 15.0 ft. QUATERNARY ALLUVIUM (Qal)
10 Qal Tuffaceous alluvium consisting of a mixture of paie red and light
Dril Equipment g1 denselyweided i wif o fragment o whie
— non- p percent of t lensely welded material
Schramm T685 Drill Rig has white to light gray caliche coatings.

15
Drillers:

G. Fox, V. Mora, M. Fyffe;
Dynatec Drilling Inc.; Sait Lake 20

15.0 to 70.0 f&. TIVA CANYON TUFF CRYSTAL RICH
NON-LITHOPHYSAL ZONE (Tpcmn)

City, Utah Pyroclastic flow, moderately to densely welded, crystallized, with
\ 3 8 1o 10 percent sanidine and plagiociase phenocrysts, and less
Drilling Me . than 1 percent biotite phenocrysts. From 15.0 to 30.0 ft. the tuff

has a mix of light brownish-gray and very light gray pumice clasts,
composing up 10 percent of rock. From 30.0 to 47.0 ft. the

presence of vapor phase mineral coatings on the chips indicate
the presence lithophysal cavities. Phenocrysts content begins to
decrease at47.0 ft.

Install 12" hammer. Hammerto | 25
4.96. Cement 10.75 O.D. casing
with 1.16 stickup. Re-enter hole
on 8/25/2000 with 8.50 Tricone 30
bit. Orill from 4.96 to total depth

of 99.75. 70.0 to 99.8 ft. TIVA CANYON TUFF CRYSTAL POOR
35 UPPER LITHOPHYSAL ZONE (Tpcpul)
Drilling Conditions: Pyroclastic flow, densely welded, crystallized, vapor-phase
Smooth soft drilling to total depth altered, light gray, with 2 to 3 percent sanidine and plagiociase,
of hole. and less than 1 percent biotite phenocrysts. Tuffhasupto 5
40 percent, very light gray, pumice clasts. Lithophysae are
Drilling Fluid: dlsnngmshed by vapor-phase altered chips, indicating the edges

0.00 to 4.96: Non-potable water. of voids in the tuff.
4,96 to total depth of 99.75: Quick| 45

Gel mud with EZ-Mud.

Loss Intervals: 50
NA

IllllIllllll|I|l|l|l|lllll|I|I|I|l|||l|l'IlI'I|l'IIIIIll|lllll|lllllllll|l|llllllllllllIllllllllllllllllllllll

Casing Record: 55
0.00 to 4.96 : 10.75 O.D. casing.
4.96 to 99.75 : No casing.

3

-
L.
Lashis bbb ibtetebutab ot betabbatetatedatdatatelabedstabalsdadela by

Hole Completion:

Set and cement 97.98 of 4.50
scheduie 80 PVC casing.
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BOTTOM OF HOLE

COMMENTS: 1. Hole logged from cuttings

2. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
downhole survey conducted after PVC casing instalied.
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FEATURE: Waste Handiing Building
LOCATION: ESF North Portal Pad
BEGUN: 8/24/2000 FINISHED: 8/25/2000

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#28

PROJECT: Yucca Mountain Project
COORDINATES: N 765,510.21 E 570,104.87
TOTAL DEPTH: 100.0ft.

STATE: Nevada
GROUND ELEVATION: 3680.63
ANGLE FROM HORIZONTAL: -9¢°

SHEET 2 OF 2

RF28 KEY WHB.GPJ WHB.GDT 6/14/02

vl
2

Tpepm Tpcpul

WELDING
Densely Weided

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 15.0ft. HOLE LOGGED BY: USBR/SMF
- REVIEVWED BY. Mam McKeown
SoiL
Filt Quatemary
(made Alluvium
ground} {Qal)
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 10/26/2000 FINISHED: 11/1/2000
DEPTH TO WATER: Not Encountered

TOTAL DEPTH: 430.0f.

DEPTH TO BEDROCK: 85.0ft.

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#29
PROJECT: Yucca Mountain Project
COORDINATES: N 766,018.46 E 570,836.04

SHEET 1 OF 5

STATE: Nevada

GROUND ELEVATION: 3672.71
ANGLE FROM HORIZONTAL: -90
HOLE LOGGED BY: USBR/SMF

. REVIEWED BY. Wark McKeown
ERGINEERING
| . INDEXES |
E|E
215 z CLASSIFICATION
Q H
HEAR WAVE VELOCITY d13
NOTES F e VELOCTY o w | 8 o AND PHYSICAL CONDITION
z g1 22|y g8 | 2
alg| %18 2 |a
5 212|388 52 |3
8 |BEEGEBERE | 2| s |C|=|=]| 8 |0
Purpose of Hole: 3 : 0.0t 85.0 . QUATERNARY ALLUVIUM (Qal)
Preliminary, P | 3 \ Tuff: [+ g of a mixh ofpalevedandlnght
geotechnical foundation e ' gray densely welded 9 with minor of whi
investigations for the design of 53 ! non-weided tuff. Upto15,, of the d ly weld "“W
the Waste Handiing Building 3 . : have white to light gray caliche coatings.
(WHE). 103 ; 85.0t0 280.0 . BEDDED TUFF (Tmbt1)
Drill Equipment: 3 ! Pre-Rainier Mesa Bedded Tuff composed of bedded and
Schramm T685 Ifnill Rig 3 : reworked tufl. Bedfed tuff is nonweided, argillic, with up to 10
3 X percent quartz, plagioclase, and sanidine sts. Bedded
Driliers: 153 \ tuff contains up to 10 percent argillically altered pumice clasts.
G. Fox V. Mora. M. F yite: 3 ' Some beds have up to 15 percent volcanic lithic clasts. Tuffis
D;'na!e'c 6ﬂlling'|nt£ . Salt Lake 3 ' predominately grayish-orange pink and drill cuttings retums are
City, Utah o 203 1 sand to silt sized.
N . - !
. :: ! 280.0 to 370.0 ft. COMB PEAK IGNIMBRITE - TUFF X {Tpki):
:)rmu'ng I.Qﬂhod: 3 : Pyroc!asnc fiow, nonwelded, crystallized, with up to 15 percent
nstall 12° hammer. Hammerto |, 3 ' pumice clasts. Tuff 203 p
4.50. Cement 10.75 O.D. casing E . quartz, and less than 1 percent bnome and hombiende
with 1.51 snd(up: Ra—enter'hole 3 . phenocrysts. Up to 15 p: red to medium dark
on 10/27/2000 with 8.50 Tricone 3 | gray, volcanic Ilthlc dlasts. Tuffis predominately grayish-orange
:‘ft4gg"g fzrom 4.50 to total depth 30—: | pink with possible minor silicification.
.9¢<. = 1
3 1 370.0 to 380.0 ft. POST TIVA CANYON BEDDED TUFFS
Drilling Conditions: 35 3 ! (Tpbts):
Smooth soft drilling to total depth E ! Nonwelded, devitrified, riked (?) Fallout tephra and
ofhole. —-== E ; pyrociastic flows separated by distinct paleosols. Bedded tuffs
= : are very paie orange with 20 to 25 percent pumice clasts and up
Drilling Fluid: 407 | to 4 percent, pale red, volcanic lithic clasts. The tuff has up to 6
0.00 to 4.50: Non-potable water. 3 ) percent quartz, sanidine and lesser plagioclase, with less than 1
4.50 to total depth of 429.92; 3 , Qal percent biotite and manganese oxides.
, A g 3 ,
Quick Gel mud with EZ-Mud. 453 ' 380.0 to 430.0 ft. TIVA CANYON TUFF CRYSTAL RICH
. 3 ; NON-LITHOPHYSAL ZONE (Tpcm)
Loss Intervals: 3 ' Pyroclastic flow, moderately to densely welded, crystallized, with
50 3 i 8 to 10 percent sanidine and plagiociase phenocrysts, and less
Casing R 3 : than 1 percent biotite phenocrysts. Possible vitrophyre from
o 00?:4 50'°°'1do 75 O.D. casi 3 , 379.0 to 407.0 ft. From 407.0 to 427.0 ft. the tuff is pumice poor
.50 t5.429.92 No casin ng. 3 X with only 3 percent Clasts content. From 427 to 429.9 ft. the tuff
o 9. 553 . has a mix of light brownish-gray and very light gray pumice clasts,
Hole Compietion: 3 ( composing up 12 percent of rock.
Set and cement 409.67 of 4.50 3 :
schedule 80 PVC casing. 603 )
3 :
653 l
E 1
3 |
703 l
E +
.E i
753 ;
- ]
= (
803 .
— T
E= ‘
853 : -
= 1
= 1
903 X
3 X Tmbtt
953 :
E 1
= 1
e | [}
COMMENTS: 1. Hole logged from cuttings
2. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from .
downhole survey conducted after PVC casing installed.
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

FEATURE: Waste Handling Building
LOCATION: ESF North Pontal Pad

BEGUN: 10/26/2000 FINISHED: 11/1/2000
DEPTH TO WATER: Not Encountered

NOTES FHEAR WAVE VELOCIT)

DEPTH

EEgogEEgs

HARDNESS

%s

PROJECT: Yucca Mountain Project

COORDINATES: N 766,018.46 E 570,836.04

TOTAL DEPTH: 430.0f.
DEPTH TO BEDROCK: B85.0ft.

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#29 SHEET 2 OF §

STATE: Nevada

GROUND ELEVATION: 3672.71
ANGLE FROM HORIZONTAL: -9
HOLE LOGGED BY: USBR/SMF
REVIEWED BY. Wark MoXeown

FRACTURE DENSITY
uscs|

WELDING
% CORE RECOVERY
GEOLOGIC UNIT

% RQD

*| GRAPHIC

CLASSIFICATION
AND PHYSICAL CONDITION
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WHB _LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#29

PROJECT: Yucca Mountain Project
COORDINATES: N 766,01846 E 570,836.04
TOTAL DEPTH: 4300

DEPTH TO BEDROCK: 8501

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 10/26/2000 FiNISHED: 11/1/2000
DEPTH TO WATER: Not Encountered

NOTES

BHEAR WA'\(“E VELOCITY

EERER TR T

$ DEPTH
n

HARDNESS

WELDING

SHEET 3 OF §

STATE: Nevada

GROUNOD ELEVATION: 3672.71
ANGLE FROM HORIZONTAL: -9
HOLE LOGGED BY: USBR/SMF
REVIEWED BY. Mark McKeown

%5

FRACTURE DENSITY

% CORE RECOVERY

% RQD

GEOLOGIC UNIT
lUscs)

"] eraPHIC

CLASSIFICATION
AND PHYSICAL CONDITION

N N [ N N »n N n N N N N B
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WHB_LOG WHB.GPJ WHB.GDT 6/14/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#29 SHEET 4 OF §

FEATURE: Waste Handiing Buiding PROJECT: Yucea Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 766,01846 E 570,836.04 GROUND ELEVATION: 3672.71
BEGUN: 10/26/2000 FINISHED: 11/1/2000 TOTAL DEPTH: 430.0%. ANGLE FROM HORIZONTAL: -%0
DEPTH TO WATER:  Not Encountered _ DEPTH TO BEDROCK: 85.0f. HOLE LOGGED BY: USBR/SMF
- REVIEWED 8Y: Wark McXeown
ERCIREERING
el E
£18 g CLASSIFICATION
i z
818
NOTES fren WhE veLoeny AR o | AND PHYSICAL CONDITION
0
, £12|2|¢ &8 |
& gl3|s!gl8| 22 |3
8 |§5gg8gEBEs| F| ¥|E ||| 8 ©
3403 . 2
= '
3 '
= [
3453 1
4 1
3 '
= :
350 |
3 |
3553 l Tpki
3 X
3603 |
3 |
3 ¥
365:: 1
3 :
— 1
3703 |
3 ]
= '
3753 : Tobts
3 |
3803
3855
3903
3953
4003 o
405 LE
3 0,E
4103 b, E
4153 b, E
3 - E
3 E
4203 P E
= ¥.OF
3 OLE
3 . &
4253 B
3 -0
E| 4 Po E
R BOTTOM OF HOLE
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FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 10/26/2000 FINISHED: 11/1/2000
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#29

PROJECT: Yucca Mountain Project
COORDINATES: N 766.018.46 E 570.836.04
TOTAL DEPTH: 430.0f.

DEPTH TO BEDROCK: 85.0ft.

SHEET 5 OF §

STATE: Nevada

GROUND ELEVATION: 3672.71
ANGLE FROM HORIZONTAL: -9¢°
HOLE LOGGED BY: USBR/SMF
REVIEWED BY. Mark McKeown

RF29 KEY WHB.GPJ WHB.GDT 6/14/02

SOIL.
Quanemary
Alluvium
(Qal)

ROCK
Pre-Ranier Tuff x° Tpem
(Toki)
WELDING
Non-Welded Densely Weided Moderately Welded

i
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ATTACHMENT 11

REVISED LOG OF BOREHOLE RF#13
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ATTACHMENT 11
REVISED LOG OF BOREHOLE RF#13

As mentioned in Section 6.2.3, borehole RF#13 was originally drilled in 1998 at the location
shown on Figure 2 in the main text. Its log was revised for this program in order to show
engineering properties and shear wave velocity on the log. During the process of creating final
SMF geologic logs for the current program (RF#14 to 29), the RF#13 core was reexamined.
Initially, the borehole was logged with a normal fault that repeated the Tpcpmn at the bottom of
the hole (CRWMS M&O 1999b, Appendix L). With further drilling it is now accepted that
instead of the Tpcpmn the zone in question is the Tpcpin, which is confirmed in all the cored
boreholes in the current program (DTN: GS020383114233.003). The revised log of RF#13
(DTN: GS020383114233.003) is included in this attachment. The revised log may also be
found in DTN: GS020383114233.003.
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#13 SHEET 1 OF 8
FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,500.04 E 570,720.12 GROUND ELEVATION: 3671.03
BEGUN: 10/6/1998 FINISHED: 12/7/1898 TOTAL DEPTH: 350.1 ft. ANGLE FROM HORIZONTAL: -9¢°
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 9801t HOLE LOGGED BY: URS/SMFAUSBR
N REVIEWED BY. M. Luenbers™. McKeowr
P 8
[
E g %
H 5 |2 & CLASSIFICATION
8 ¢ [EHEAR wAVE vELOCITY] 3 8
NOTES wlals 3 313 gl & AND PHYSICAL CONDITION
=} w w 8 w
T el zflE 3 =)
1IBHHHE T E 5|8
] w 8 R *
PURPOSE OF HOLE: E N HEH 0.0 10 12.5° PAD FILL (machine place fill ial)
| Preliminary, conceptual-level - : : : : : 0.010 5.5 GRAVEL WITH SAND (GP); moist
geotechnical foundation J ' [ GP
Finvesﬁgaﬁms for the design of the B ' [ 5.510 12.5" WELL GRADED SAND WITH SILT AND GRAVEL
potential Waste Handling Building = ' L (SW-SM); Medium dense, moist, brown, red, and white.
5 — ' [
(WHB). I ! Lt y . Laboratory Classification: 11.3 - 12.8' WELL-GRADED GRAVEL WITH
DRILL RIG: w ! R 1 SILT AND SAND (GW-GM)
oME 850 I X MR 12.51098.0' QUATERNARY ALLUVIUM (surficial deposits) Qal
-1 i LI B B
DRILLER: I | R BW-sM 12.5to0 16.0": WELL-GRADED SAND WITH SILT AND GRAVEL
g 10— t [ {SW-SM); Very dense, moist, gray, and white.
=3 I I I B |
M. Pancake — ' P 16.0 10 20.0: POORLY GRADED GRAVEL WITH SILT AND SAND
DRILLING METHOD: -1 167 : : : : : {GP-GM); Very dense, moist, brown.
3 : L Laboratory Classification: 16.3 - 17.55' POORLY-GRADED GRAVEL
ODEX method from ground surfacqd . AP W-SM WITH SILT AND SAND (GP-GM)
to 98.0'; Modified California (MC) | 15 X e F
and Pitcher tube samples collected = ' R 20.0 to 32.0": POORLY GRADED SAND WITH SILT AND GRAVEL
at approximately 5' intervals from 7| 1 1 oo (SP-SM); Very dense, moist ,brown.
- 98'; continuous HX wireline from -1 178 i IR
98.0 - 350.1". The MC samplers Iv ' NI GP-GM Laboratory Classification: 21.2 - 22.7 POORLY-GRADED SAND
were driven approximately 18 b ! [ WITH SILT AND GRAVEL (SP-SM)
inches into the bottom of the 3 : N Laboratory Classification: 26.2 - 27.7 POORLY-GRADED SAND
borehole by repeatedly dropping a | 20— ' o WITH SILT AND GRAVEL (SP-SM)
140-pound hammer a distance of 3
30 inches. MC samples were § X A 32.0to 35.0% SILT WITH LESS THAN 10% GRAVEL (ML); Medium stif,
collected in brass tubes and seal - 108 I Vo dry, tan, sandy.
with vinyl caps. All samples and 1 ! o |
core were transported to the B | Con 35.0 to 37.0": POORLY GRADED SAND WITH SILT AND GRAVEL
Sample M Facility. 25-] : : : : : (SP-SM); Medium dense, dry, beige and gray.
DRILLING CONDITION & = " : : : : SP-SM 37.0t0 42.0". POORLY GRADED GRAVEL (GP); Medium dense, moist,
DRILLER'S REMARKS: J 17 ) Caoa gray and purple.
= 1 1 1 1 1
R 4 42.0to 52.0: INTERBEDDED SILTY SAND WITH GRAVEL (SM) AND
CASING RECORD: B \ Lo POORLY GRADED GRAVEL (GP); Very dense, moist, light brown.
- 1 1 1 1 1
DRILLING FLUID: 30 | o Laboratory Classification: 51.8-52.3 WELL-GRADED GRAVEL
. a ' [ WITH SAND (GW)
Air. _ i [
3 ! o Qal 52.0to 56.5 POORLY GRADED SAND (SP); Very di , dry, pal
DRILL FLUID LOSSES: 3 ' cooe | 8 " Brown, (SP): Very dense, dry. pale
- il 1 1 i) ¥ L
Not Applicable. 3 . Vo 56.510 71.5" POORLY GRADED SAND WITH SILT AND GRAVEL
35 ! G (SP-SM); Very dense, dry, brown.
HOLE COMPLETION: 3 , L SP-SM
1 ' IR Laboratory Classification: 56.7 - 57.9° POORLY-GRADED SAND
3.5-inch O. D. schedule 80 PVC 1 24 ' [ WITH SILT AND GRAVEL(SP-SM)
with flush threads sealed by 1 ' P
O-rings installed from ground 3 ' P 7 .slxo 87.0% SILTY SAND WITH GRAVEL (SM); Very dense, dry,
surface to 350.1" to enable 4 GP purple and brown.
downhole seismic and suspension 40— : Lo iFieati
seismk; measu,;mzemg;%ngt = ) . (Lsaz:;ralory Classification: 71.5-72.8' SILTY SAND WITH GRAVEL
cement grout wil - ntonite|
added to prevent shrinkage usedtd 140 \ Co Laborstory Cassifcaion: 76.4-76.9 SILTY SAND WITH GRAVEL
"‘l me | B 1 1 ¢ 1 1
mmg:"a"::;‘:,::sip‘;“m"'m"ewdas El : L Laboraioy Classification: 81.4- 82.15 SILTY SAND WITH GRAVEL
pulled up as the grout was added; | 45 ] P g
Jthe grout was added in 30 - 50' iifts} ] : : : : : :.Sa:‘o)ralory Classification: 86.4 - 87.15" SILTY SAND WITH GRAVEL
and allowed to cure for at least 8 3 ! I
hours between lifts. T8 : P SM-GH 87.0to 98.0 SILTY SAND (SM); Very dense, moist, white 1o beige., fine
- 3 . R grained, trace gravel, transition 1o bedded tuff; contact with underlying
- ) Vo unit (Tpki) is unconformable
7 ) [
50__' I Voo I(.Samralory Classification: 91.4-91.8' SILTY SAND WITH GRAVEL
— 1 L R B |
' | [
COMMENTS: 1. Based on measurernents by the drilling engineer, 12 inches of siough material was in 4. Two Pitcher tube samples were attempted from 7 - 9 and 13 - 14",
the botiom of the borehole when Sample MO?‘I was driven. A blow count of 7 was P #
recorded for these12 inches and a blow count of 15 was recorded for the final 4 inches
of the drive. ODEX 165 pipe was used as the rod, rather than the AW rod that was
used inthe remaining drive samples in this boring. The sampler was not driven the full
18 inches. The blow count is not to be used.
2. In driving MC-3 from 15 to 18 inches, the hammer drop exceeded a 30-inch drop.
The recorded blow count of 167 is consequently too low.
3. All of the samples on which a sieve analysis was performed were tested for reaction
with dilute hydrochloric acid. A reaction was noted in all of the samples. The reaction
was moderate for the two samples from 76.4 - 76.7" and 81.5 - 81.8". The reaction was
strong for the remaining samples.

WHB13_LOG WHB13.GPJ WHB13.GDT 6/13/02

ANL-MGR-GE-000003 REV 00 11-3 September 2002




WHB13 LOG WHB13.GPJ WHB13.GDT 6/13/02

FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#13

PROJECT: Yucca Mountain Project

COORDINATES: N 765,500.04 E 570,720.12

SHEET 2 OF 8

STATE: Nevada
GROUND ELEVATION: 3671.03

BEGUN: 10/6/1998 FINISHED: 12/7/1998 TOTAL DEPTH: 350.1 ft. ANGLE FROM HORIZONTAL: -9¢
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 98.0ft HOLE LOGGED BY: URS/SMF/USBR
- REVEWED BY M. Luenbers™ MckKeowr
ENGINEERING Z
mnﬁs_.‘ E
£ g z
g s[5/ s
# 9 kHEAR WAVE VELOCT] 2 8 CLASSIFICATION
NOTES wlalZ 153 Rt gl @ AND PHYSICAL CONDITION
> w w w
z HAHE g1/ 4k
sley@2lg)é glels
o ) w T E3 8 =l & #
E Laboratory Classification: 97.8 - 98.1"
. 5 SP 198.0 to 164.4": COMB PEAK IGNIMBRITE - Tuff “X" (Tpki)
55—. 98.0 10 98.5": Very light grey: weil indurated (silicified) matrix showing
-] oriented pumice; approximately 40% pumice; 5 - 7% lithic fragments,
- subrounded to angular, 1 - 2% phenocrysts of quartz(?), feisics, and
B 1:_5 mafics (biotite(?).
. 98.5to 98.7": Thin bed; white; very fine grained; partly silicified; no
60 distinct pumice.
b 98.7 to 160.0": White; non-weided; devitrified; 25 - 30% pumice; 1-2%
q 113 phenocrysts of feldspar, quartz, rare mafics including biotite(?);
-1 pp y 5% lithic fragments.
1°®
— SP-SM 160.0 to 162.2: White; non-weided; devitrified; 20 - 30% pumice; 2%
65; phenocrysts; 1% lithic fragments.
7 162.4 to 162.6". Pinkish gray; very fine grained; 1 - 2% small (<1mm)
- 119 phenocrysts and 2% very fine grained lithic fragments.
7 5 162.6 to 164.4" White; noi devitrified: ap i ly 25 up to
= 50% pumice at base; 2% phenocrysts; 2% lithic fragmems
70 Intensely fractured from 98.0 - 100.5"; unfractured from 100.5 - 102.5';
. intensely fractured from 102.5 - 105.8"; skghtly fractured from 105.8 -
J 167 108.1% i ly to moderately fractured from 108.1 - 115.8; very
_‘__.m.- y to ir ly fract “ﬁom1158 121 1 modemlelyhamrad
J from1211 1228" to d from 122.8 -
] Qal 145.3"; slightly fractured from 145.3 - 161. B' and intensely to moderatety
75— ) fractured from 161.8 - 164.4".
3 Discontinuity Measurements:
T tnclination from
o6 Depth () Core Axis (0) Rough Infilling
E 99.5 40 R2-R3 trace to paper thin light brown
I SM coating o
80— 102.9 20 R3 trace to paper thin light brown
-1 coating
= 104.6 60 R2 trace 10 paper thin light brown
66 coating
q 3 109.0 35 R2 trace to paper thin light brown
- coating
- 120.9 30 R3 trace to paper thin light brown
85— coating
3 1217 50 R2 uacs 1o paper thin light brown
pu S coating
4 88 125.8 40 R2 trace to paper thin ight brown
3% coating
e 126.0 40 R2 trace to paper thin light brown
= coating
00— 136.0 45 R3 clean
B 145.0 30 R2-R3 clean
+1285 152.6 40 R1 paper thin light brown coating
s 154.9 55 R2 trace to paper thin light brown
15 SM coating
—: 164.4 - 169.3 TIVA CANYON ASHFALL TUFF (nonwelded) Tpbt5
95— Fallout tephra (?); grayish-orange pink lo pale brown; argilic alteration
A (core damp, sticky, surface smeared by core catcher); approximately
B 10% white pumice; 10% variably colored, altered lithic fragments; a thin
— (16 mm) layer of pale to moderate red, very well sorted fallout tephra
= occeurs at 166.8'; moderate red to moderate reddish orange and
1 4 grayish-orange pink, heavily altered from 166.8 - 169.3"; moderately soft
= FO7 100 ] 43 from1644 166.8"; moderately weathered from 164.4 - 166.8"; intensely
100 . y fractured from 164.4 - 166.8"; contact with underlying unit
3 ] Ha | w2 Tuft ™ (T perndd) dups 300 below horizontal and is distinct and separated.
] FDO (Tpki) 1
-] 001 e Discontinuity Measurements:
J No discontinuities
. FD7 100 | 65
COMMENTS:
ANL-MGR-GE-000003 REV 00 114 September 2002
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FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 10/6/1998 FINISHED: 12/7/1998
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#13

PROJECT: Yucca Mountain Project
COORDINATES: N 765.500.04 E 570,720.12

NOTES

SPT

FRACTURE DE!

HARDNESS

TOTAL DEPTH: 350.1 fi.
DEPTH TO BEDROCK:

98.0ft.

SHEET 3 OF 8

STATE: Nevada

GROUND ELEVATION: 3671.03

ANGLE FROM HORIZONTAL: -9¢

HOLE LOGGED BY: URS/SMFAISBR
REVIEWZD BY. M. Luebbers™ McKeow~

WEATHERING
GEOLOGIC UNIT

FHEAR WA\nle VELOCITY]|

CLASSIFICATION

LITHOLOGY

% CORE RECOVERY

% RQD

CLASSIFICATION
AND PHYSICAL CONDITION

$ DEPTH

-

llllIllll(rlllllllll?llllll_lll

1

?

-
N
|lll|1|l|(r|l1_lllll|

1

- - - -
§ i § i
%Illllllll‘rlllllllll ||l|l|l|(rll|l|l1l|

o
nT‘|I|l111J4

3
2

g
w

FD6

FD8

FD5

FD6

FD3

w2

W3

w1

T T T i L

O T 7.

e e e e e e e e e e e e e e e m e e e e e e e e e e m e e mm e e ——mm o — = =~ — — = — 8000

o e e e e e e e e e e m e e m e e o e e e e e e — e e m m— e o — e —— o m e — -~ oo - - ==~ — — — 17000

T T I £

Tuff "x
(Tpki)

g
&

169.3-1759 TIVA CANYON CRYSTAL RICH NONLITHOPHYSAL
[TUFF { d tuff) Tp

Pale md moderate!y weldsd dwnnﬁed 7 - 10% vesicular pumice; 7%
phenocrysts of feidspar, rare quariz, altered biotite and other mafics;
fithic fragments rare to absent, ly hard, to slightly

42

; very intensely fractured; contact with undortynng unit (Tpem3)
is gradanonal and broken, with signifi change in 1.

Discontinuity Measurements:

Inclination from

52

Depth {ft.) Core Axis (0) Rough Infilling
169.3-170.2 85 R2 trace to paper thin fight tan
coating
trace to paper thin white
non-crystalline coating
175.9 - 186.6 TIVA CANYON CRYSTAL-RICH NONLITHOPHYSAL
ITUFF (moderately to strongly welded tuff) Tpcm3

175.0-176.0 inersectng  R3
75-85

72

32

Pale red; matrix is highly porous; 10% phenocrysts; pumice and lithic
fragments absent; clay-altered, soft, greenish fragments, not aligned,
waxy textured, approximately 1 cm; large (2 cm) vesiculated pumice
mixed with small flattened cavities (eroded out pumice?); moderatety
hard; slightly weathered to fresh; very intensely fractured; contact with
undertying unit (Tpcmn2) is gradational and broken.

Di inuity Measurements:
Inclination from
Depth () Core Axis (0) Rough Infilling
179.1 70 R4 trace light brown
181.2 70 R4 healed with sand-size
fragments; 0-1mm white
mineral

182.0 intersecting R4 clean
70 and 85

186.5 70 R2-R3 trace white mineral

186.6 - 202.0 TIVA CANYON CRYSTAL RICH NONLITHOPHYSAL
FF ( y to gly weided tuff) Tpcm2

42

Pale red same as overlying unit except at 191.5' alteration becomes
intense, pumice very soft, matrix rough; matrix waxy, friable, plastic, and
sticky from 195.5 - 196.5° with spiotches of blueAwhite mineral (opai?);
10 - 12% phenocrysts at 200.3'; moderately hard; slightly weathered to
fresh 186.6 - 191.4", slightly weathered 191.4 - 202.0"; very intensely
fractured; contact with undertying unit (Tpcrm1) is gradationat and
broken.

100

43

Discontinuity Measurements:
Inclination from
Depth (ft.) Core Axis (0) Rough Infilling
187.4 30 R3 clean
188.0 50 R3 bluish drusy quartz and white

noncrystalline coating
1815 30 R3 trace white noncrystaliine
1924 40 R2

material
trace white noncrystailine
194.2 30 R3
195.2 35 R4

material
196.9 25 R3

100

24

local brown stain

caliche cemented breccia

patches of white mineral
198.3 30 R2 - R3 patches of white mineral
198.8 40 R2 - R3 patches of white mineral
200.6 45 R2 patches of white mineral

poz .0-219.1 TIVA CANYON CRYSTAL RICH NONLITHOPHYSAL
[TUFF (strongly weided tuff) Tpcrn1

Light brownish gray, moderately welded, devitrified; 10 - 15% pumice, up
to 25 - 35% locally, moderately to highly fiatiened, up to core diameter;
10% phenocrysts of feldspar and rare quartz(?); some vapor phase

COMMENTS:

ANL-MGR-GE-000003 REV 00
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#13 SHEET 4 OF 8
FEATURE: Waste Handiing Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF Noth Portal Pad COORDINATES: N 765,500.04 E 570,720.12 GROUND ELEVATION: 3671.03
BEGUN: 10/6/1998 FINISHED: 12/7/1998 TOTAL DEPTH: 350.11 ANGLE FROM HORIZONTAL: -9cf
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  98.0R, HOLE LOGGED BY: URS/SMF/USBR
. REVIEWED BY. M. LuesbersM. McKeown

CLASSIFICATION

NOTES AND PHYSICAL CONDITION

CLASSIFICATION!

BHEAR WAX"E VELOCITY]

FRACTURE DENSITY
HARDNESS
WEATHERING
GEOLOGIC UNIT

% CORE RECOVERY

LITHOLOGY

SPT

ion of matrix; y hard; slightly weathered from 202.0 -
2047' shghﬂywoatheradlofmshfrunzm7 219.1% comac(wnlh

rlying unit (Tpcpul} is a ible fault{?) contact, broken; material
from 215.3 to 219.1 feet not recovered.

¢ | %roo

g

FD3| H4

w1 Tuff "x] Discontinuity Measurements:
(Toki) 100 | 82 inclination from
Depth (ft.) Core Axis {0} Rough infilling
2071 40 R3 trace light brown stain
212.8 80 R3 trace white mineral
2128 50 R3 clean

FD6| H5 }——
ws

-
q: $ DEPTH
sda e lala e tadady

-

219.1 - 231.5 TIVA CANYON CRYSTAL POOR UPPER
Tpbts OPHYSAL TUFF (strongly welded tuff) Tpcpul
Densely weided; pale reddish-brown to grayish-orange pink; 2% pumice;

NR | NR | 2- 3% phenocrysts of feldspar, rare mafics; lithic fragments absent; 1%

or less oblate hthoph)sal wvmes with vapor phase minerals and light
gray ion rims, fi and 20 o to
near-porpenduwlar to core axis; at 231.0' first concentration of wel
y hard from 219.1 - 225.6", hard from
23 0 |2256-2315, slightly weathered o fresh; very intensely fractured;
Tpcmdd contact with underlying unit (Tpcpmn) is distinct; broken.

NR | NR | NR

-
-~

Ne-l Di inuity Measurements:
Inclination from
Depth (R) Core Axis (0) Rough Infilling
220-223 muitipie R3 trace to paper thin white and
62 0 70 - 80 light brown coating
2248 15 R5 clean
229.0 30 R3 trace tan and light brown stain

o

w4

-
-

IlllllllITIlIlllI[l?lllllllll

g

R31.5-286.7 TIVA CANYON MIDDLE NONLITHOPHYSAL TUFF
Tpem3 jdensely weided) Tpcpmn

70 | O [ Pale reddish-brown; densely welded; devitrified; less than 1% pumice,
vapor phase attered and eroded out, up to greater than core diameter,
locally occur in swarms up to 50%; approximately 5% pumice below
260", 2 - 3% phenocrysts of feldspar, homblende (?). hard from 231.5 -
271.0", moderately hard from 271.0 - 271.5, very hard from 271.5 -
286.7"; fresh from 231.5 - 271.0', slightly weathered from 271.0 - 271.5',
slightly weathered to fresh from 271.5 - 286.7; very intensely fractured
82 | 0 | from 231.5 - 231.7", slightly to very slightly fractured from 231.7 - 270.5",
intensely to moderately fractured from 270.5 - 286.7"; contact with
underlying unit (Tpcpmn2) is gradational.

-
-]

i lal I1T|I|I|I|I|

w2

FD9 | H4

Discontinuity Measurements:
Inclination from
Depth (ft.} Core Axis (0) Rough Infilling
72 0 12338 70 R2 trace tan and light brown stain
236.0 80 R4 clean
237.0 35 R4 trace tan, light brown, and
Tpem2 white stain
237.5 40 R3 paper thin tan, light brown,
91 0 and white coating
237.7 45 R3 paper thin tan, light brown,
and white coating
2390 45 R2 paper thin tan coating
2419 20 R2 paper thin tan and white
coating
2421 40 R3 trace white mineral
2424 40 R3 trace tan and white mineral
2496 50 R3 trace tan and white mineral
250.5-250.7 20 R4 4 to 6cm yellowish-orange
77 0 ALl
crystaliine infilling
2518 30 RS white crystaliine infilling
256.4 15 R3 paper thin tan and white

§

Y
o
T|I|I|IAI|

w3

%4]1[11111

pem coating
T 1 257.2 70 R3 paper thin tan and white
82 0 coating

w2 261.7 30 R4 clean

]
Illll‘rlllllllll

COMMENTS:
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#13 SHEET 5 OF 8
FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,500.04 E 570,720.12 GROUND ELEVATION: 3671.03
BEGUN: 10/6/1998 FINISHED: 12/7/1998 TOTAL DEPTH: 350.1 ft. ANGLE FROM HORIZONTAL: -9¢°
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 98.0 fi. HOLE LOGGED BY: URS/SMF/USBR
- REVIEWED BY. M. Luebbersy MoKeown
NGIN F3
B 2
< g 3
g s |2 & CLASSIFICATION
w b4 Q
-] 2 g wave vetocm] 3 o
NOTES glalz WEAR WAVE VELOCTTY 3 |< 5l & AND PHYSICAL CONDITION
w w w
HNHHE g1/ 488
s 31% AR
Bl E|2|¥]|s g8 8 5 = | =
B X I 82| 0 2630 20 R4 clean
- . o 263.2 20 R4 1mm tan and white infilling
210 ' 1 f 267.2 70 R2 trace tan and white mineral
a1 ) 1 1 269.1 60 R2 trace to trmm light brown
R 1 ' ( 92 6 mineral
= ' L 2706 30 RS paper thin white and light
— ' ! ! brown coating
- ! ! ' | Tpem1, 2717 20 RS 4 to 65cm very pale orange,
= X Vo very fine grained well sorted
215 ) X \ fallout tephra
e ' ' ' 272.0 20 RS patches of white mineral
- He | | 1 96 0 | 273.0 10 R3 1mm white mineral
n ] 1 1 274.2 40 RS paper thin white mineral
- ' ' | 275.0 30 RS paper thin white mineral
I ! ' t 2754 45 R2 paper thin white mineral
- w2 ! ' ' 276.7 40 R4 trace white mineral
220 FD9 ! v 277.2 20 R4 paper thin white mineral
_'_ X o 2785 55 R2 paper thin white minerst
E . , \ 82 o | 2787 25 R5 paper thin white and tan
- ) | \ mineral
- N \ \ 2795 60 RS paper thin white mineral
I ) I | 280.5 25 R5 paper thin white mineral
. ' I ) 281.0 25 RS paper thin white and tan
225 ' 1 " | Tpcpul mineral
3 ] ' [ 2825 15 R5 trace of white mineral
B ' ! ! 34 0 2835 10 RS trace to paper thin white
. ! ! ! mineral
pu : : : 281.4-285.7 20 R4 trace to paper thin white
. , . ' mineral
B 3 1 i
230—'_ t 1 1
- t | | 86.7 - 300.9 TIVA CANYON LOWER LITHOPHYSAL TUFF (densely
- i | 1 72 | 50 |welded) Tpcpll
7 1 ' ! Ignimbrite; pale red to moderate orange-pink; densely weided, devitrified;
— ! ' ¢ less than 5% pumice; 2 - 3% feldspar phenocrysts, rare mafics; rare
i ! ! ' lithic fragments; 1 - 2% lithophy mod: ty fi d with vapor
g ! ! ! phase mineral coating and alteration rims , up to core diameter; very
235+ . o hard; slightly weathered 1o fresh; intensely to moderately fractured from
- , . \ 286.7 - 293.0', very intensely fractured from 293.0 - 300.9'; contact with
1 \ ' | 100 | 63 | underlying unit (Tpcpmn) is broken.
- | ' 4
- | 1 3
n ‘ | b
- ' ! ! Discontinuity Measurements:
240‘_ ' ! ! Inciination from
- ' ! ! Depth (ft.) Core Axis (0) Rough infilling
= X o 100 | 81 | 2877 20 R3 trace lo paper thin white mineral
- H3 , , . 289.3 30 R2 paper thin white and yellowish
< ' ' N brown mineral
- ' | | 290.3 30 R4 paper thin white mineral
2453 l 1 1 291.7 25 R2 trace tan mineral
e FD2 w1 : : : Tpcpmi 294.6-301.0 20 R3 paper thin white mineral
E § | 1 100 | 100
4 ! ! ! [300.9 - 350.1 TIVA CANYON LOWER NONLITHOPHYSAL TUFF
. : : : idensely welded) Tpepin
. h \ \ Ignimbrite; light brownish gray with grayish orange pink mottiing (1- 2
250_- . ) ' mm alteration spots usually around phenocrysts); densely weided,
B ' ' ' devitrified; 2 -3% pumice, slightly altered/eroded; 2% phenocrysts,
-1 | 1 l primarily feldspar, rare mafics; rare lithic fragments; very hard; fresh from
= ! G 100 | 76 | 300.9 - 316.2., slightly weathered from 316.2 - 317.0", fresh from 317.0 -
- ) t 1 350.1"; moderately fractured.
e 1 i |
4 1 f (
= b i |
255 ; : : Discontinuity Measurements:
= . \ ) Inclination from
3 . . 100 | 83 | Depth(ft) CoreAxis(0) Rough Infiling
-1 ) \ ) 294.6-301.0 20 R3 paper thin white mineral
= I R 302.2 50 R3 trace white mineral
- | | | 302.6 60 R2 paper thin white mineral
5 ) : : 100 | 82
COMMENTS:
ANL-MGR-GE-000003 REV 00 11-7 September 2002




FEATURE: Waste Handling Buiking
LOCATION: ESF North Portal Pad

BEGUN: 10/6/1998 FINISHED: 12/7/1998
DEPTH TO WATER: Not Encountered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#13

STATE: Nevada
GROUND ELEVATION: 3671.03

ANGLE FROM HORIZONTAL: -9¢"

HOLE LOGGED BY: URS/SMF/USBR
REVIEWED BY. M. Luebbers™. McKeown:

PROJECT: Yucca Mountain Project
COORDINATES: N 765,500.04 E 570.720.12

TOTAL DEPTH: 350.1 ft.
DOEPTH TO BEDROCK: 98.0ft.

SHEET 6 OF 8

WHB13 LOG WHB13.GPJ WHB13.GDT 6/13/02

NGINEERI 6
PROPERTIES E
z 8 z
g s |2 & CLASSIFICATION
8 ¢ bHEAR WAVE VELOCITY] 3 ﬁ 8
NOTES alalzP W Eoeml o 3 &l B AND PHYSICAL CONDITION
=1 w w w
z AHE 1/ ¢ kls
slz| 3|8 é o gl 8
AR E BEE8EEEEE]| © i I
R R 3026 10 R5 "h:aled with paper thin white
- LI I B | LI B
- R Voo 100 | 82 | 303.1 45 RS paper thin white minerai
. [ I [ 303.4 70 R3 paper thin white minerat
B Pt (B 303.7 20 R4 clean
= b [ 305.3 25 R2 1 mm white mineral
265 FD2 b o 306.5 15 R3 1 mm white mineral
- H3 | w1 : : v teaa 307.2 40 R2 1 mm white mineral
3 T 100 | 100 | 3077 05 R¢ 1 mm white mineral
- A S 308.7 30 RS partially healed with trace
3 [N (B white mineral
B Lo IR 309.3 30 R4 clean
. [ [ 309.5 25 R4 trace tan mineral
270 [ [ 310.1 35 RS clean
- — [ 1o 311.2 50 R3 paper thin white mineral
E FEETWIT oo+ v b o4 | 34 | 3113 50 R4 paiches of white mineral
] e ot 3.5 40 R3 trace of white mineral
- T Lo 3121 35 R4 paper thin white mineral
B . 11 [Tecpmi 3143 70 R2  healed'with 3mm white to grey
] T Vo mineral (vapor phase mineral?)
2751 Voo L 314.9 35 R4 paper thin white mineral
= Voo P 3153 25 R3 clean
B B Vo o4 | 45 | 3157 45 R3 paper thin white mineral
- [ [ 316-319 20 R2 paper thin white mineral
= [ LR 319.3 25 R2 paper thin white mineral
-1 [ UL 3200 30 R3 paper thin white mineral
n e vt 3209 65 R2 1mm white mineral
280 Lo - 325.8 60 R3  clean
3 REES CERE I T
p o ' 1 g 1 - 2mm white mineral
- FD6 Lo L 001 62 | 83 30 R3  healed with a trace of white
-~ [ [ mineral
1 [ (] 329.6 30 R2 3mm cemented sand and tan
] U o and white mineral
285 [ i 330.2 35 R3 1mm white mineral
T vy ot 330.9 20 R4 paper thin white mineral
B ; : vt : : 100 | 48 | 33095 65 R4 paper thin white mineral
= R . 331.9 70 R4 paper thin white mineral
. . . 3322 35 R4 clean
] w2}, Vo 3325 25 R4 paper thin white mineral
] [ o 3329 45 R4 4mm white mineral
290+ [ [ 3346 40 R4 paper thin white mineral
3 [ 1 3353 60 R4 paper thin white mineral
B H2 b ) 9 | 61 | 3356 60 R2 paper thin white mineral
. [ [ 336.2 25 R4 tight; clean
~ — v v 337.0 70 R4 paper thin white mineral
1 Vo v | Teeptt 337.1 40 R4 clean
- Vo L 3377 45 R4 trace white mineral
295 P ' 3378 50 R4 patches of white mineral
I N . 3380 40 R4  paltches of white mineral
] D9 I [ 96 | 32 | 3384 60 R3 patches of white mineral
] [ [ 3388 40 R2 patches of white mineral
- [ [ 340.3 45 R3 trace white mineral
e Voo [ 340.8 35 R4 patches of white mineral
_ b o 340.9 30 R4 patches of white mineral
300 Vo v 33] 0 |35 50 R4 paper thin white mineral
3 Vo - 3423 20 R3  healed; 2mm grey mineral
4 Vo . 343.5 30 R4 patches of white mineral
- . - o4 | 71 | 3436 25 R4 patches of white mineral
— R Vo 343.8 60 R2 patches of white mineral
3 ] ) 3441 30 R3 patches of white mineral
-} [ [ 345.3 30 R4 1mm white mineral
305—_ e 1 3455 25 R4 1mm white mineral
- LI [ 3493 65 R3 1mm white mineral
. FDS W3], ¢« v | Tpepin) 100 46
- 1 1 1 I L}
a [ (]
- 1 L ' [
] wil il
31 O-J (S| (I 100 34
— LI I B | [
-1 [ (]
COMMENTS:
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#13 SHEET 8 OF 8

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,500.04 E 570,720.12 GROUND ELEVATION: 3671.03
BEGUN: 10/6/1998 FINISHED: 12/7/1998 TOTAL DEPTH: 350.1f. ANGLE FROM HORIZONTAL: -9¢
DEPTH TO WATER: Not Encountered OEPTH TO BEDROCK: 9801 HOLE LOGGED BY: URS/SMF/USBR

- ) REVIEAZD BY. M Luedbers’™M. McKeown

N
HARDNESS WEATHERING

Alpha-numeric Descriptor Creter:a Alpha-numer:c Descriptor General character.stics
descr.ptor descroptor {strength, excavation, etc.)
HZ Ixtreme.y Core, fragment, Or exposure cannot Wwo Fresh ’ Hamner rings when crystal.:ine rocks are

be scratchied with knife or sharp p:ck; struck. A_most a-ways rock excavation

can onz g be ¢ ped with repeated neavy

hannmer ows . as S.ltstones ox
H2 Very Hard Cannot be scratched with knife or sharp
p-ck. Core or fragment breaks w-th w2 htly weathered
repeated heavy nharmer blows. to fresh
H3 Hard Can be scratched with knife or sharp W3 S.19atly weathered Hammer r:ngs when crystalline rocks are
pick woth diff-culty (heavy pressure). struck. Body of rock not akened. W-.th
Heavy hammer blow required to break few except_ons, such as s:.tstones or
specimen. sha.es, c.ass_f.ed as rock excavat:on,
H4 Moderate.y Hard Can be scratched with knife or sharp w4 Moderately to
p.ck with _:-gat pressure. Core or s..ght_y weathered
fraqnent breaks w.th moderate hammer N R .
blow. W3 Moderately weathered Hammer does not is struck.

3ody of rock :s

HS Moderately Soft Can be grooved ./.6 -nch (2rm) deep by Depend.ng on fracturing, usua..y is rock
sharp pick w-th nmoderate or heavy pressure. excavat.on_except :n haturally weak rocks

Core or fragment breaks with
blow or 1eavy manuval pressure.

At hammer such as si._tstones or sha:es.

we —ntensely to )
Heé Soft Can be grooved or gouged eas..y by knife noderate.y weathered
or sharp pick with .:gat pressure, can be
scratcied a fingern Breaks with w7 intensely weathered sound when struck w.th hammer, I3
l1gat to moderate manua- pressure. _be broken with moderate to
pressure or by _:ght hamnmer
H? Very Soft Can be readily :ndented, grooved or qouqed ithout reference to planes of
w_th fingerna or carved w.th a weakness such as incipzent or hairline
3reaks with _ignht manua. pressure. fractures, or vein_ets. Rock is
s.gnificant.y weakened. Usually comnon
excavation.
W8 Very intensely
weathered
W9 Deconmposed Can be granu_ated by hand. Always common

excavation. Res.stant minera’s Such as
guaitz nay be present as "stringers” or
kes".

FRACTURE DENSITY

Alpha-numer.c Descriptor Cr_ter.a

descr_ptor (Excludes mecnan:ca. breaks)

FDO Unfractured No observed fractures.

FDZ Very s_-gatly fractured Core recovered mostly Ln _engths greater than I feet (I m).
FD2 5_: Ly to very

s, at.y fractured
FD2 Sl.ghtly fractured Core recovered mostly in -.engtas from . to 3 feet (200 to ,000 mm) with few
scattered _engths _ess than I foot (200 rm) or greated than 3 feet (1,000 mm).
FD4 Moderately to s.igatly
fractured
FDS Moderately fractured Core recovered most.y =n .engtas from 0.33 to 1.0 foot (100 to 300 rm) with most
_engtas about 0.67 foot (200 mm).
FD6 Moderately to intensely
fractured
FD7 Intense.y fractured Lengths average from 0.. to 0.33 foot (30 to .00 mm) wwth fzaqer\ented intervals.
Coré recovered mostly =n _eng —ess than 0.32 foot (100 mm).
FDB Very intensely to
ntense.y fractured
FD9 Very intenese.y fractured Core recovered mostly as chips and fragments w.th a few scattered short core .engths.

RF13 KEY WHB13.GPJ WHB.GDT 6/14/02
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ATTACHMENT Il
LOGS OF TEST PITS TP-WHB-1 TO TP-WHB-4
As mentioned in Section 6.2.4, this attachment presents the geologic logs

(DTN: GS020383114233.001) of the four test pits, TP-WHB-1 to -4, that were excavated in the
WHB Area. See Attachment I'V for Photomosaic Maps of the test pits.
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TEST_PIT_LOG YMWHBTP.GPJ WHB-TP.GDT 7/23/02

7-1336-A (1-86)
Bureau of Reciamation

LOG OF TEST PIT OR AUGER HOLE P

HOLE NO.__TP-WHB-1

LOCATION: __TP-WHB-1

FEATURE; __ Waste Handling Building PROJECT: __ Yucca Mountain Project

GROUND ELEVATION: ___3682.0

COORDINATES: N 766,304 E 570,772 METHOD OF EXPLORATION: _John Deere 992 D-1.C track hoe

APPROXIMATE DIMENSIONS: __approx. 70 x 70 ft. x 21 ft. deep HOLE LOGGED BY:___ Russell Schreiner, 8/28/00
TOTAL DEPTH:__21.0 1.

DEPTH TO WATER: _ N/A DATE EXCAVATED: __ 07/13/2000 to 07/27/2000

CLASSIFICATION
GROUP
SYMBOL

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(GP-GM)scb

0.0-9.0 ft. POORLY GRADED GRAVEL WITH SILT AND SAND,
COBBLES AND BOULDERS - SU1 - (GP-GM)scb: About 60% fine to
coarse, hard, subrounded to subangular gravel;about 30% fine to coarse,
hard, subrounded to subangular sand; about 10% nonplastic fines with no
dry strength and rapid dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 15% hard, subrounded to
subangular cobbles; about 5% hard, subrounded to subangular boulders;
remainder minus 75 mm; max. dimension 600 mm.

IN-PLACE CONDITION: Moderate to strong caliche cementation (breaks
through rock, not cementation), has thin lens (4 to 6 ") of fine gravel and
sand, heavy white calcium carbonate caliche coating on gravel, cobbles,
and boulders, dry, pinkish gray to pale yellowish brown to light brown.

(GP-GM)s

3.0-4.0 ft. POORLY GRADED GRAVEL WITH SILT AND SAND - SU2 -
(GP-GM)s: About 70% predominantly fine, hard, subrounded to
subangular gravel; about 20% fine to coarse, hard, subrounded to
subangular sand; about 10% nonplastic fines with no dry strength, rapid
dilatancy; max. size 20 mm; strong reaction with HCI.

IN-PLACE CONDITION: Weak to moderate caliche cementation, dry, pale
yeliowish brown.

(GP)sc

8.0 to 10.0 ft. POORLY GRADED GRAVEL WITH SAND AND COBBLES -
SU3 - (GP)sc: About 80% predominantly fine, hard, subrounded to
subangular gravel; about 15% fine to coarse, hard, subrounded to
subangular sand; about 5% nonplastic fines with no dry strength, rapid
dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): Less than 5% hard, subrounded to
subangular cobbles; remainder minus 75 mm; max. dimension 170 mm.

IN-PLACE CONDITION: Weak to moderate caliche cementation, dry, pale
yellowish brown.

REMARKS:

other test pits.

Test pits excavated using John Deere 992 D-LC track hoe with 2 cubic yard bucket and Caterpillar 966 front end loader. Site
prepared using Fiat Allis dozer with a single tooth ripper. Stopped excavation at 21 ft. target depth. Depths may overiap. All 3
exposed walls of the test pit were mapped, and they vary one from the other, i.e., soil units are not continuous across the entire pit.
The purpose of soil unit (SU) designations is to label specific soil units within each test pit, and not to correspond to soil units in the
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D ) e LOG OF TEST PIT OR AUGER HOLE e

HOLE NO__TP-WHB-1|

FEATURE;___Waste Handling Building PROJECT: __ Yucca Mountain Project
LOCATION: __TP-WHB-1 GROUND ELEVATION: _3682.0
COORDINATES: N 766,304 E 570,772 METHOD OF EXPLORATION;_ _John Deere 992 D-LC track hoe
APPROXIMATE DIMENSIONS: __approx. 70 x 70 ft. x 21 ft. deep HOLE LOGGED BY:___Russell Schreiner, 8/28/00
TOTAL DEPTH:__21.0 fi. DEPTH TO WATER: __ N/A DATE EXCAVATED: __ 07/13/2000 to 07/27/2000
CLASSIFICATION

GROUP CLASSIFICATION AND DESCRIPTION OF MATERIAL

SYMBOL

TEST PIT_LOG YMWHBTP.GPJ WHB-TP.GDT 7/23/02

(GP-GM)SCb "~ 4.0to 15.5 ft. POORLY GRADED GRAVEL WITH SILT, SAND, COBBLES,

AND BOULDERS - SU4 - (GP-GM)scb: About 70% fine to coarse, hard,
subrounded to subangular gravel; about 20% fine to coarse, hard,
subrounded to subangular sand; about 10% nonplastic fines with no dry
strength, rapid dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 20% hard, subrounded to
subangular cobbles; less than 5% hard, subrounded to subangular
boulders, remainder minus 75 mm, max. dimension 600 mm.

IN-PLACE CONDITION: Moderate to strong caliche cementation (breaks
through rocks, not cementation), heavy white calcium carbonate caliche
coating on gravel, cobbles, and boulders, dry, pinkish gray to light brown.

(GP-GM)SC 13.0 to 16.0 ft. POORLY GRADED GRAVEL WITH SILT, SAND AND
COBBLES - SU6 - (GP-GM)sc: About 60% predominantly fine to medium,
hard, subrounded to subangular gravel; about 30% fine to coarse, hard,
subrounded to subangular sand; about 10% nonplastic fines with no dry
strength, rapid dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): Less than 5% hard, subrounded to
subangular cobbles; remainder minus 75 mm; max. dimension 230 mm

IN-PLACE CONDITION: Moderate to strong caliche cementation (breaks
through rocks, not cementation), lensed material with lenses of fine gravels
to 4 inches thick, lenses of heavy white caliche cementation, and pockets of
fine gravel and sand, heavy white calcium carbonate caliche coating on
gravel, and cobbles, dry, pale yellowish brown.

REMARKS:

Test pits excavated using John Deere 992 D-L.C track hoe with 2 cubic yard bucket and Caterpillar 966 front end loader. Site
prepared using Fiat Allis dozer with a single tooth ripper. Stopped excavation at 21 ft. target depth. Depths may overiap. All 3
exposed walls of the test pit were mapped, and they vary one from the other, i.e., soil units are not continuous across the entire pit.

The purpose of soil unit (SU) designations is to label specific soil units within each test pit, and not to correspond to soil units in the
other test pits.
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TEST PIT_LOG YMWHBTP.GPJ WHB-TP.GDT 7/23/02

7-1 1-86 SHEET__3 F
LA LOG OF TEST PIT OR AUGER HOLE oLE O T
FEATURE___ Waste Handling Building PROJECT: ___Yucca Mountain Project
LOCATION: __ TP-WHB-1 GROUND ELEVATION: _3682.0
COORDINATES; N 766,304 E 570772 METHOD OF EXPLORATION: _John Deere 992 D-LC track hoe
APPROXIMATE DIMENSIONS: __ approx. 70 x 70 ft. x 21 ft. deep HOLE LOGGED BY:__Russell Schreiner, 8/28/00

TOTAL DEPTH:__21.0 ft.

DEPTH TO WATER: __ N/A DATE EXCAVATED; __ 07/13/2000 to 07/27/2000

CLASSIFICATION
GROUP
SYMBOL

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(GM)scb

15.5t0 17.0 ft. SILTY GRAVEL WITH SAND, COBBLES, AND
BOULDERS - SU7 - (GM)scb: About 50% fine to coarse, hard,
subrounded to subangular gravel; about 30% predominantly fine, hard,
subrounded to subangular sand; about 20% nonplastic fines with no dry
strength, rapid dilatancy; weak to strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 10% hard, subrounded to
subangular, cobbles; about 10% hard, subrounded to subangular boulders;
remainder minus 75 mm; max. dimension 370 mm.

IN-PLACE CONDITION: Moderate to strong caliche cementation, layers of
medium to fine gravel up to 6 inches thick; fine gravel lens had weak
reaction with HCI, heavy white calcium carbonate caliche coating on gravel,
cobbles, and boulders, dry, pinkish gray to light brown.

(GP)scb

17.0 to 21.0 ft. POORLY GRADED GRAVEL WITH SAND, COBBLES,
AND BOULDERS - SU8 - (GP)scb: About 70% fine to coarse, hard,
subrounded to subangular gravel; about 25% fine to coarse, hard,
subrounded to subangular sand; about 5% nonplastic fines with no dry
strength, rapid dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 15% hard, subrounded to
subangular cobbles; about 25% hard, subrounded to subangular boulders,
max. dimension 350 mm.

IN-PLACE CONDITION: Moderate to strong caliche cementation,
stratification near floor of pit consists of a few fine to medium (<0.5 mm)
grained sand and coarse gravel/cobble (> 20 mm) lenses up to 4 ft long
and 0.5 ft wide, heavy white calcium carbonate caliche coating on gravel,
cobbles, and boulders, dry, pale yellowish brown.

REMARKS:

other test pits.

Test pits excavated using John Deere 992 D-LC track hoe with 2 cubic yard bucket and Caterpiltar 966 front end loader. Site
prepared using Fiat Allis dozer with a single tooth ripper. Stopped excavation at 21 ft. target depth. Depths may overlap. All 3
exposed walls of the test pit were mapped, and they vary one from the other, i.e., soil units are not continuous across the entire pit.
The purpose of soil unit (SU) designations is to label specific soil units within each test pit, and not to correspond to soil units in the

ANL-MGR-GE-000003 REV 00 111-4 September 2002




7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT OR AUGER HOLE PoLE e T

FEATURE; __ Waste Handling Building PROJECT: ___ Yucca Mountain Project

LOCATION: ___ TP-WHB-2

GROUND ELEVATION: ___3658.0

COORDINATES: N 756,595 E 571,106 METHOD OF EXPLORATION: _John Deere 992 D-LC track hoe

APPROXIMATE DIMENSIONS:

approx. 70 x 70 ft. x 19 ft. deep HOLE LOGGED BY:___Russell Schreiner, 9/5/00

TOTAL DEPTH;_19.0f.

DEPTH TO WATER:__N/A DATE EXCAVATED: ___07/31/2000 to 08/23/2000

CLASSIFICATION
GROUP
SYMBOL

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(GP-GM)scb

0.0to 16.0 ft. POORLY GRADED GRAVEL WITH SILT, SAND, COBBLES,
AND BOULDERS - SU1 - (GP-GM)scb: About 65% predominantly medium
to coarse, subrounded to subangular gravel; about 25% predominantly fine
to medium, hard, subrounded to subangular sand; about 10% nonplastic
fines with no dry strength, rapid dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 15% hard, subrounded to
subangular cobbles; about 5% hard, subrounded to subanguiar boulders,
max. dimension 900 mm.

IN-PLACE CONDITION: Predominantly strong caliche cementation on the
west side of the test pit, pockets of strongly cemented coarse gravels to 4
inches thick, pinkish gray to pale yellowish brown, to light brown.

(GP-GM)scb

0.0 to 14.0 ft. POORLY GRADED GRAVEL WITH SILT, SAND, COBBLES,
AND BOULDERS - SU4 - (GP-GM)scb: About 60% predominantly fine to
coarse, hard, subrounded to subangular gravel; about 30% predominantly
fine to medium, hard, subrounded to subangular sand; about 10%
nonplastic fines with no dry strength, rapid dilatancy; strong reaction with
HCI.

TOTAL SAMPLE (BY VOLUME): About 15% hard, subrounded to
subangular cobbles; about 5% hard, subrounded to subangular boulders;
remainder minus 75 mm; max.dimension 800 mm.

IN-PLACE CONDITION: Predominantly weak to moderate caliche
cementation on the east side of the test pit, caliche coatings on gravels,
lenses of fine gravel to 4 inches thick, dry, pale yellowish brown to light
brown.

(GP-GM)sc

4.0to 6.0 ft. POORLY GRADED GRAVEL WITH SILT, SAND, AND
COBBLES - SU5 - (GP-GM)sc: About 70% predominantly fine, to medium,
subrounded to subangular gravel; about 20% predominantly medium to

TEST_PIT LOG YMWHBTP.GPJ WHB-TP.GDT 7/23/02

REMARKS:

Test pits excavated using John Deere 992 D-LC track hoe with 2 cubic yard bucket and Caterpillar 966 front end loader. Site
prepared using Fiat Allis dozer with a single tooth ripper. Stopped excavation at 19 ft. target depth. Depths may overlap. All 3
exposed walls of the test pit were mapped, and they vary one from the other, i.e., soil units are not continuous across the entire
pit. The purpose of soil unit (SU) designations is to label specific soil units within each test pit, and not to correspond to soil units

in the other test pits.
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7-1336-A {1-86)
Buresu of Reclamation

LOG OF TEST PIT OR AUGER HOLE SorE T

TEST PIT LOG YMWHBTP.GPJ WHB-TP.GDT 7/23/02

LOCATION: __ TP-WHB-2

FEATURE: _ Waste Handling Building PROJECT: ___ Yucca Mountain Project

GROUND ELEVATION: __3658.0

COORDINATES:

N 756,595 E 571,106 METHOD OF EXPLORATION: _John Deere 992 D-LC track hoe

TOTAL DEPTH:_19.0 ft.

APPROXIMATE DIMENSIONS: _ approx. 70 x 70 ft. x 19 ft. deep HOLE LOGGED BY:___Russell Schreiner, 9/5/00

DEPTH TO WATER:__N/A DATE EXCAVATED: ___ 07/31/2000 to 08/23/2000

CLASSIFICATION
GROUP
SYMBOL

CLASSIFICATION AND DESCRIPTION OF MATERIAL

coarse, subrounded to subangular sand; about 10% nonplastic fines with no
dry strength, rapid dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 10% hard subrounded to
subangular cobbles; less than 5% hard, subrounded to subangular
boulders; remainder minus 75 mm, max. dimension 450 mm.

IN-PLACE CONDITION: Weak to moderate caliche cementation, thin
lenses of fine gravels to 4 inches thick, pockets of sand to 6 inches thick,
thin lenses of caliche coated fine gravels to 2 inches thick, dry, pale
yellowish brown to pinkish gray where caliche cementation is moderate.

(GM)scb

6.0 to 12.0 ft. SILTY GRAVEL WITH-SAND, COBBLES AND BOULDERS -
SU3 - (GM)scb: About 70% fine to medium, hard, subrounded to angular
gravel; about 15% fine to medium, hard, subrounded to subangular sand;
about 15% nonplastic fines with no dry strength, rapid dilatancy.

TOTAL SAMPLE (BY VOLUME): About 5 to 10% hard, subrounded to
subangular cobbles; less than 5% hard, subrounded to subangular
boulders; remainder minus 75 mm; max. dimension 150 mm.

IN-PLACE CONDITIONS: Moderate to strong caliche cementation, dry,
pinkish gray to pale yellowish brown.

(GP-GM)s

9.0 to 19.0 ft. POORLY GRADED GRAVEL WITH SILT AND SAND - SU2 -
(GP-GM)s: About 70% predominantly fine, hard, subrounded to subangular
gravel; about 20% predominantly medium to coarse, hard, subrounded to
subangular sand; about 10% nonplastic fines with no dry strength, rapid
dilatancy; strong reaction with HCI..

TOTAL SAMPLE (BY VOLUME): About 5% hard, subrounded to
subangular cobbles; less than 5% hard, subrounded to subangular
boulders; remainder minus 75 mm; max. dimension 900 mm.

REMARKS:

in the other test pits.

Test pits excavated using John Deere 992 D-LC track hoe with 2 cubic yard bucket and Caterpillar 966 front end loader. Site
prepared using Fiat Allis dozer with a single tooth ripper. Stopped excavation at 19 ft. target depth. Depths may overlap. All 3
exposed walls of the test pit were mapped, and they vary one from the other, i.e., soil units are not continuous across the entire
pit. The purpose of soil unit (SU) designations is to label specific soil units within each test pit, and not to correspond to soil units
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- HEET__3 _OF 3
e 2 on LOG OF TEST PIT OR AUGER HOLE SHEET—32_0)
FEATURE;___ Waste Handling Building : PROJECT: ___Yucca Mountain Project
LOCATION: ___TP-WHB-2 GROUND ELEVATION:___ 3658.0
COORDINATES: N 756,595 E 571,106 METHOD OF EXPLORATION: _John Deere 992 D-LC track hoe
APPROXIMATE DIMENSIONS:  approx. 70 x 70 ft. x 19 ft. deep HOLE LOGGED BY:___ Russel Schreiner, 9/5/00

TOTAL DEPTH;_19.0ft.

DEPTH TO WATER: _ N/A DATE EXCAVATED: ___ 07/31/2000 to 08/23/2000

CLASSIFICATION

in the other test pits.

TEST PIT LOG YMWHBTP.GPJ WHB-TP.GDT 7/23/02

GROUP CLASSIFICATION AND DESCRIPTION OF MATERIAL
SYMBOL
IN-PLACE CONDITION: Weak to moderate caliche cementation, lenses of
fine gravel to 2 inches thick, pockets of fine sand and gravel to 4 inches
thick, dry, pale yellowish brown, to pinkish gray where caliche cementation is
moderate.
REMARKS:

Test pits excavated using John Deere 992 D-LC track hoe with 2 cubic yard bucket and Caterpillar 966 front end loader. Site
prepared using Fiat Allis dozer with a single tooth ripper. Stopped excavation at 19 ft. target depth. Depths may overiap. All 3
exposed walls of the test pit were mapped, and they vary one from the other, i.e., soil units are not continuous across the entire
pit. The purpose of soil unit (SU) designations is to label specific soil units within each test pit, and not to correspond to soil units

ANL-MGR-GE-000003 REV 00 -7 . September 2002




TEST PIT_LOG YMWHBTP.GPJ WHB-TP.GDT 7/23/02

raes of Recarmation LOG OF TEST PIT OR AUGER HOLE HoLE N

HOLE NO.__TP-WHB-3

FEATURE; __Waste Handling Building PROJECT: __ Yucca Mountain Project
LOCATION: ___TP-WHB-3 GROUND ELEVATION:___3650.0
COORDINATES: N 765,306 E 571,161 METHOD OF EXPLORATION: __John Deere 992 D-LC track hoe
APPROXIMATE DIMENSIONS: __ approx. 70 x 70 ft. x 20 ft. deep HOLE LOGGED BY:___Russell Schreiner, 9/5/00
TOTAL DEPTH: _20.0 fi. DEPTH TO WATER: _ N/A DATE EXCAVATED: _ 08/01/2000 to 08/23/2000
CLASSIFICATION )

GROUP CLASSIFICATION AND DESCRIPTION OF MATERIAL

SYMBOL i

(GP)SCb 0.0 to 18.0 ft. POORLY GRADED GRAVEL WITH SILT, SAND, COBBLES,

AND BOULDERS - SU3 - (GP)scb: About 65% predominantly fine to
medium, hard, subrounded to subangular gravel; about 25% fine to coarse,
hard, subrounded to subangular sand; about 10% nonplastic fines with no
dry strength, rapid dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 10% hard, subrounded to
subangular cobbles; about 5% hard, subrounded to subangular boulders;
remainder minus 75 mm; max. dimension 900 mm.

IN-PLACE CONDITION: Weak to moderate caliche cementation, thin
lenses of fine clean gravels and 4 to 6 inch pockets of fine sand, pockets of
coarse gravels to 8 inches thick, dry, pale yellowish brown.

(G P-GM)SCb 0.0t0 4.0 ft. POORLY GRADED GRAVEL WITH SILT, SAND, COBBLES,

AND BOULDERS - SU1 - (GP-GM)scb: About 70% predominantly coarse,
hard, subrounded to subangular gravel; about 20% predominantly fine, hard,
subrounded to subangular sand; about 10% nonplastic fines with no dry
strength, rapid dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 20% hard, subrounded to
subangular cobbles; about 5% hard, subrounded to subangular boulders;
remainder 75 mm; max. dimension 600 mm.

IN-PLACE CONDITION: Weak to strong caliche cementation, 2 to 4 inch
thick pockets of fine sand, whitish coatings on gravel, dry, pale yellowish
brown.

(GP—GM)SCb 4.0 to 15.0 ft. POORLY GRADED GRAVEL WITH SILT, SAND, COBBLES

AND BOULDERS - SU5 - (GP-GM)scb: About 55% predominantly fine,
hard, subrounded to subangular gravel; about 35% fine to coarse, hard,
subrounded to subangular sand; about 10% nonplastic fines with no dry
strength, rapid dilatancy; strong reaction with HCI

REMARKS:
Test pits excavated using John Deere 992 D-L.C track hoe with 2 cubic yard bucket and Caterpillar 966 front end loader. Site
prepared using Fiat Allis dozer with a single tooth ripper. Stopped excavation at 19 ft. target depth. Depths may overlap. All 3
exposed walls of the test pit were mapped, and they vary one from the other, i.e., soil units are not continuous across the entire
pit. The purpose of soil unit (SU) designations is to label specific soil units within each test pit, and not to correspond to soil units
in the other test pits.
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7-1336-A (1-86)

LOG OF TEST PIT OR AUGER HOLE SeET 2 —OF—3

TOTAL DEPTH:__ 20.0 ft.

Bureau of Reciamation HOLE NO.__TP-WHB 3
FEATURE: _Waste Handling Building PROJECT: __ Yucca Mountain Project
LOCATION: __ TP-WHB-3 GROUND ELEVATION:____ 3650.0
COORDINATES: N 765,306 E 571,161 METHOD OF EXPLORATION: _John Deere 992 D-LC track hoe
APPROXIMATE DIMENSIONS:  approx. 70 x 70 ft. x 20 ft. deep HOLE LOGGED BY:___Russell Schreiner, 9/5/00

DEPTH TO WATER:__N/A DATE EXCAVATED: __08/01/2000 to 08/23/2000

TEST _PIT LOG YMWHBTP.GPJ WHB-TP.GDT 7/23/02

CLASSIFICATION
GROUP
SYMBOL

CLASSIFICATION AND DESCRIPTION OF MATERIAL

TOTAL SAMPLE (BY VOLUME): About 5% hard subrounded to
subangular cobbies; less than 5% hard, subrounded to subangular
boulders; remainder minus 75 mm; max. dimension 300 mm.

IN-PLACE CONDITION: Weak to moderate caliche cementation, thin layers
of fine clean gravels to 6 inches thick, thin layers of heavily cemented
gravels to 4 inches thick, pockets of coarse caliche cemented gravels,
occasional pockets of fine silty sand to 4 inches thick, dry, pale yellowish
brown.

(GP-GM)sc

3.0t0 9.5 ft. POORLY GRADED GRAVEL WITH SILT, SAND, AND
COBBLES - SU2 - (GP-GM)sc: About 50% predominantly fine, hard,
subrounded to subangular gravel; about 40% fine to coarse, hard,
subrounded to subangular sand; about 10% nonplastic fines with no dry
strength, rapid dilatancy; weak to strong reaction with HCI

TOTAL SAMPLE (BY VOLUME): About 5% hard subrounded to
subangular cobbles; remainder minus 75-mm.

IN-PLACE CONDITION: Weak to moderate caliche cementation, thin layers
of fine clean gravels to 6 inches thick, thin layers of heavily cemented
gravels to 4 inches thick, pockets of coarse caliche cemented gravels,
occasional pockets of fine silty sand to 4 inches thick, dry, pale yellowish
brown.

(GP)scb

6.0 to 12.0 ft. POORLY GRADED GRAVEL WITH SAND, COBBLES, AND
BOULDERS - SU4 - (GP)scb: About 80% predominantly coarse, hard,
subrounded to subangular gravel; about 15% predominantly fine, hard,
subrounded to subangular sand; about 5% nonplastic fines with no dry
strength, rapid dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME). About 25% hard subrounded to
subangular cobbles; less than 5% hard, subrounded to subangular
boulders; remainder minus 75 mm; max. dimension 300 mm.

REMARKS:

in the other test pits.

Test pits excavated using John Deere 992 D-LC track hoe with 2 cubic yard bucket and Caterpillar 966 front end loader. Site
prepared using Fiat Allis dozer with a single tooth ripper. Stopped excavation at 19 ft. target depth. Depths may overlap. All 3
exposed walls of the test pit were mapped, and they vary one from the other, i.e., soil units are not continuous across the entire
pit. The purpose of soil unit (SU) designations is to label specific soil units within each test pit, and not to correspond to soil units
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7-1336-A (1-86)
Bureau of Rectamation

LOG OF TEST PIT OR AUGER HOLE oy

LOCATION: __TP-WHB-3

. HOLE NO.__TP-WHB-3
FEATURE: __ Waste Handling Building PROJECT: __ Yucca Mountain Project

GROUND ELEVATION: ___ 3650.0

COORDINATES: N 765,306 E 571,161 METHOD OF EXPLORATION: _John Deere 892 D-LC track hoe

APPROXIMATE DIMENSIONS:

approx. 70 x 70 ft. x 20 f. deep HOLE LOGGED BY:___Russell Schreiner, 9/5/00

TOTAL DEPTH.__20.0ft.

DEPTH TO WATER: __N/A DATE EXCAVATED: ___08/01/2000 to 08/23/2000

CLASSIFICATION
GROUP
SYMBOL

CLASSIFICATION AND DESCRIPTION OF MATERIAL

IN-PLACE CONDITON: Weak to moderate caliche cementation, thin layers
of fine clean gravels to 6 inches thick, thin layers of heavily cemented
gravels to 4 inches thick, pockets of coarse caliche cemented gravels,
ocasional pockets of fine silty sand to 4 inches thick, dry, pale yellowish
brown.

(GP-GM)scb

16.0 to 20.0 ft. POORLY GRADED GRAVEL WITH SILT, SAND,
COBBLES, AND BOULDERS - SU6 - (GP-GM)scb: About 70%
predominantly coarse, hard, subrounded to subangular gravel; about 20%
predominantly fine, hard subrounded to subangular sand; about 10%
nonplastic fines with no dry strength, rapid dilatancy; no reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 15% hard, subrounded to
subangular cobbles; remainder minus 75 mm; max. dimension 250 mm.

IN-PLACE CONDITION: Strong caliche cementation, dry, pale yellowish
brown.

(GM)sc

18.0 to0 20.0 ft. SILTY GRAVEL WITH SAND, AND COBBLES - SU7 -
(GM)sc: About 60% predominantly fine, hard subrounded to subangular
gravel; about 25% predominantly fine, hard, subrounded to subangular
sand; about 15% nonplastic fines with no dry strength, rapid dilatancy;
strong reaction with HCI

TOTAL SAMPLE (BY VOLUME): About 5% hard, subrounded to
subangular cobbles; remainder 75 mm; max. dimension 90 mm.

IN-PLACE CONDITION: Moderate to strong caliche cementation, dry, pale
yellowish brown.

REMARKS:

in the other test pits.

TEST PIT LOG YMWHBTP.GPJ WHB-TP.GDT 7/23/02

Test pits excavated using John Deere 992 D-LC track hoe with 2 cubic yard bucket and Caterpiliar 966 front end loader. Site
prepared using Fiat Allis dozer with a single tooth ripper. Stopped excavation at 19 fi. target depth. Depths may overlap. All 3
exposed walls of the test pit were mapped, and they vary one from the other, i.e., soil units are not continuous across the entire
pit. The purpose of soil unit (SU) designations is to label specific soil units within each test pit, and not to correspond to soil units
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SHEET
A 126 LOG OF TEST PIT OR AUGER HOLE Ny
FEATURE; __ Waste Handiing Building PROJECT: ___Yucca Mountain Project
LOCATION: ___ TP-WHB-4 GROUND ELEVATION: ____3664.7
COORDINATES: N 765,950 E 571,453 METHOD OF EXPLORATION: _John Deere 992 D-LC track hoe
APPROXIMATE DIMENSIONS: __ approx. 70 x 70 ft. x 16 ft. deep HOLE LOGGED BY:___Russell Schreiner, 9/14/00

TOTALDEPTH.__160f.

DEPTH TO WATER: _ N/A DATE EXCAVATED: __ 08/28/2000 to 08/06/2000

CLASSIFICATION
GROUP
SYMBOL

CLASSIFICATION AND DESCRIPTION OF MATERIAL

TEST PIT LOG YMWHBTP.GPJ WHB-TP.GDT 7/23/02

(GP-GM)scb

0.0 to 16.0 ft. POORLY GRADED GRAVEL WITH SILT, SAND, COBBLES,
AND BOULDERS - SU2 - (GP-GM)scb: About 65% predominantly fine to
coarse, hard, subrounded to subangular gravel; about 25% predominantly
fine, subrounded to subangular sand; about 10% low plasticity fines with
high dry strength, rapid dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 15% hard, subrounded to
subangular cobbles; about 5% hard, subrounded to subangular boulders;
remainder minus 75 mm; max. dimension 900 mm.

IN-PLACE CONDITION: Strong caliche cementation, stratified, pockets of
cemented fine gravels and sands, dry, very pale orange.

(SM)gc

0.0 to 2.0 ft. SILTY SAND WITH GRAVEL AND COBBLES - SU7 - (SM)gc:
About 40% predominantly fine, hard, subrounded to subangular gravel;
about 40% predominantly fine subrounded sand; about 20% low plasticity
fines with low toughness, none to low dry strength, rapid dilatancy; strong
reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 5 to 10% hard subrounded to
subanguiar cobbles; remainder minus 75 mm; max. dimension 200 mm.

IN-PLACE CONDITION: Weak to strong caliche cementation, surficial layer
with abundant roots and some organic material, dry, pale yellowish brown to
light brown.

(GP-GM)scb

2.0t0 8.0 ft., 12 to 16 ft. POORLY GRADED GRAVEL WITH SILT,

SAND, COBBLES, AND BOULDERS - SU1 - (GP-GM)scb: About 70%
predominantly fine to medium, subrounded to subangular gravel; about 20%
predominantly fine to coarse subrounded to subangular sand; about 10%
low plasticity fines with low dry strength, rapid dilatancy; strong reaction with
HCI.

TOTAL SAMPLE (BY VOLUME): About 10% hard, subrounded to

REMARKS:

in the other test pits.

Test pits excavated using John Deere 992 D-LC track hoe with 2 cubic yard bucket and Caterpillar 966 front end loader. Site
prepared using Fiat Allis dozer with a single tooth ripper. Stopped excavation at 16 ft. target depth. Depths may overlap. All 3
exposed walls of the test pit were mapped, and they vary one from the other, i.e., soil units are not continuous across the entire
pit. The purpose of soil unit (SU) designations is to label specific soil units within each test pit, and not to correspond to soil units
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TEST PIT_ LOG YMWHBTP.GPJ WHB-TP.GDT 7/23/02

o o LOG OF TEST PIT OR AUGER HOLE

SHEET_2_OF 2
HOLE NO._ TP-WHB-4

LOCATION: _TP-WHBA

FEATURE: _ Waste Handling Building PROJECT: __ Yucca Mountain Project

GROUND ELEVATION: ___3664.7

COORDINATES: N 765,950 E 571,453 METHOD OF EXPLORATION: _John Deere 992 D-LC track hoe

APPROXIMATE DIMENSIONS: __approx. 70 x 70 ft. x 16 ft. deep HOLE LOGGED BY:___Russell Schreiner, 9/14/00

TOTAL DEPTH: _16.0 ft.

DEPTH TO WATER: _ N/A DATE EXCAVATED: _ 08/28/2000 to 09/06/2000

CLASSIFICATION
GROUP
SYMBOL

CLASSIFICATION AND DESCRIPTION OF MATERIAL

subangular cobbles; about 5% subrounded to subangular boulders;
remainder minus 75 mm; max. dimension 450 mm.

IN-PLACE CONDITION: Moderate to strong caliche cementation, irregularly
and weakly stratified with a few coarse gravel/cobble lenses, roots present,
dry, pale yellowish brown to light brown.

(GP-GM)scb

20t04.0ft,6.0to 12.0 ftt POORLY GRADED GRAVEL WITH SILT,
SAND, COBBLES, AND BOULDERS - SU3 - (GP-GM)sch: About 80%
predominantly coarse, hard, subrounded to subangular gravel; about 10%
predominantly fine, hard, sand; about 10% low plasticity fines with low dry
strength, rapid dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 30% hard, subrounded to

subangular cobbles; less than 5% hard, subrounded to subangular
boulders; remainder minus 75 mm; max. dimension 350 mm.

IN-PLACE CONDITION: Moderate to strong caliche cementation, stratified,
pockets of cemented fine gravels and sands, dry, pinkish gray to very pale
orange.

(GP-GM)sc

14.0 to 16.0 ft. POORLY GRADED GRAVEL WITH SILT, SAND, AND
COBBLES - SU6 - (GP-GM)sc: About 55% predominantly fine, hard,
subrounded to subangular gravel; about 35% predominantly fine, hard,
subrounded to subangular sand; about 10% low plasticity fines with low
toughness and low dry strength, rapid dilatancy; strong reaction with HCI.

TOTAL SAMPLE (BY VOLUME): About 5% hard, subrounded to
subangular cobbles; remainder minus 75 mm; max. dimension 100 mm.

IN-PLACE CONDITION: Moderate to strong caliche cementation, stratified,
laminated, lensed, pockets of silty, cemented sands to 4 inches thick, dry,
pinkish gray to pale yellowish brown.

REMARKS:

in the other test pits.

Test pits excavated using John Deere 992 D-LC track hoe with 2 cubic yard bucket and Caterpillar 966 front end loader. Site
prepared using Fiat Aliis dozer with a singie tooth ripper. Stopped excavation at 16 ft. target depth. Depths may overlap. All 3
exposed walls of the test pit were mapped, and they vary one from the other, i.e., soil units are not continuous across the entire
pit. The purpose of soil unit (SU) designations is to label specific soil units within each test pit, and not to correspond to soil units
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ATTACHMENT 1V

PHOTOMOSAIC MAPS OF TEST PITS TP-WHB-1 TO TP-WHB-4

ANL-MGR-GE-000003 REV 00 V-1 September 2002




ATTACHMENT IV
PHOTOMOSAIC MAPS OF TEST PITS TP-WHB-1 TO TP-WHB-4

As mentioned in Section 6.2.4, this attachment presents a series of three geologic maps for each
of the four test pits excavated in the WHB Area (DTN: GS020383114233.001). The geologic
mapping is superimposed on a photomosaic of the test pits. Each figure covers one of the side
slopes of the test pit (mapping was not performed on the bottom of the pit or on the access ramp
into the pit, which occupied the fourth side of each pit).
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Note: Soil Units (SV) are specific to test pit and do not corres
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Figure IV-1. Test Pit TP-WHB-1 South Wall
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Source: DTN GS020383114233.001
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Note: Soil Units (SU) are specific to test pit and do not correspond to other pits. Source: DTN GS020383114233.001

Figure V-2, Test Pit TP-WHB-1 North Wall
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Note: Soil Units (SU) are specific to test

~.

pit and do not con'esp;ond to other pits. Source: DTN GS0203831 1«;233.001

Figure IV-3. Test Pit TP-WHB-1 West Wall
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Note: Soil Units (SU) are specific to test pit and do not correspond to other pits. Source: DTN GS020383114233.001

Figure IV-4. Test Pit TP-WHB-2 West Wall
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Note: Source: DTN GS020383114233.001

Figure IV-5. Test Pit TP-WHB-2 East Wall
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Figure IV-6. Test Pit TP-WHB-2 South Wall
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Note: Soil Units (SU) are specific to test pit and do not correspond to other
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pits.

Figure IV-7. Test Pit TP-WHB-3 East Wall
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Source: DTN

.

G5020383114233.00

September 2002
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Note: Soil Units (SU) are specific to test pit and do not correspond to other pits.

Figure IV-8. Test Pit TP-WHB-3 West Wall
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Note: Soil Units (SU) are specific to test pit and do not correspond to other pits.
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Figure IV-8. Test Pit TP-WHB-3 South Wall
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Source DTN 68020383114233 001
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Note: Soil Units (SU) are vspeciﬁc to test pit and do not co espohd to other pité. B o ‘ T . Bl ~ Source: GSO383 114233.001

Figure IV-10. Test Pit TP-WHB-4 East Wall
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to test pit and do not correspond to other pits. Source: DTN GS020383114233.001

Figure IV-11. Test Pit TP-WHB-4 North Wall
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Note: Soil Units (SU) are specific to test pit and do not correspond to other pits.

Figure IV-12. Test Pit TP-WHB-4 Wes Wall
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