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Geology Data for ESF Design

« Study Plan 8.3.1.14.2, Soil and Rock Properties of
Potential Locations of Surface and Subsurface
Facilities; Sandia National Laboratories (SNL)

« North Ramp Geotechnical Report, SAND-95-0488/1,
includes both cross sections and geologic and
geotechnical data developed by SNL with support
from the USGS and the M&O design team

« Main Drift Geotechnical Report - July 1995
« South Ramp Geotechnical Report - FY 1996
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Geologic Data From ESF

« ESF mapping

— Detailed tunnel map to 4+00 was completed in
June 1995

« Construction monitoring

— Rock mass quality data is provided to designer and
constructor as the tunnel is constructed
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What Have We Learned?

e Faults
e Stratigraphy
e Fractures

e Rock Mass Quality
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What Have We Learned?

e Faults

— As predicted, mapped faults are located in the tunnel
to station 5+00; between 5+00 and 6+00 there is an
apparent mismatch
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Faulting: Observations to 6+00

« Faults with small offsets (<5m) between 5+00 and 6+00 have
wide zones of disruption (may be as much as 20m) in densely
welded tuff

- The fault shown at 5+50 in ESF mapping is based on very
limited exposure due to lagging. It is not inconsistent with
surface mapping data and is still a roughly north-trending
normal fault as shown in prediction section

- No fault detected at 5+00, as shown in prediction cross-section

- Fault at 7+00 is high-angle normal fauit, offset 15m down to
west and fits general trend, but is not mapped at surface

- Additional surface mapping indicates there may be a
northwest-trending fault near 5+50, which is consistent with
observations in ESF (previously unmapped)

- Bow Ridge Fault (offset >100m) has limited zone of disruption
(<5m)
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Imbricate Fault Zone

o Zone(s) of closely spaced faults in eastern part of
structural blocks in the Yucca Mountain area - Scott
(1990) GSA Memoir 176

e Western edge of an imbricate fault zone forms the
eastern margin of the repository lower block
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What Have We Learned?

e Geology

— Stratigraphic contacts are located in the tunnel, nearly
as predicted 1
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Projected Ramp Station Coordinates at
Stratigraphic Contacts Along North
Ramp Alignment Tunnel Centerline

Projected Projected
Stratigraphic Unit Ramp Sta. Dist? in
at Contact (m) | Unit (m)
Tiva Canyon Tuff (Tpc) 0+00 196
Rainier Mesa Tuff (Tmr and Pre-Rainier Mesa Bedded Tuff (Tmbt1) 1496 71
Tuff Unit “X” (Tpki) and Pre-Tuff Unit “X” Bedded Tuff (Tpbt5) 2+68 160 to 243
Tiva Canyon Tuff (Tpc)' 3+54 to 4+39 | 467 to 550
Pre-Tiva Canyon Tuff Bedded Tuff (Tpbt4) 8+90 <1
Yucca Mountain Tuff (Tpy) 9+00 20
Pre-Yucca Mountain Tuff Bedded Tuff (Tpbt3) 9+20 25
Pah Canyon Bedded Tuff (Tpbt) 9445 83
Pre-Pah Canyon Tuff Bedded Tuff 10+28 34
Topopah Spring Tuff (Tpt)
Crystal-rich nonlithophysal zone, crystal-rich vitric zone (Tptrn) 10+62 754
Crystal-rich upper nonlithophysal and crystal-poor upper
lithophysal zones (Tpul) 18+16 947
Crystal-poor middle nonlithophysal zone (Tptpmn) 27+63 37

! Range reflects uncertainty due to possible faults under Daylight Valley. Distance given to where tunnel roof projected

to intersect contact

2 Inclined distance along ramp
g PRELIMINARY PREDECISIONAL DRAFT
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ESF Tunnel Stratigraphy

Station
0+00 to 0+99.5m Tiva Canyon crystal-poor upper lithophysal zone

TCw 0+99.5 to 1+90m Tiva Canyon crystal-poor middie nonlithophysal zone
1490 to 1499.5m Tiva Canyon crystal-poor lower lithophysal zone
1+499.5 to 2+02m Bow Ridge fault zone (placing Pre-Rainier Mesa Tuff against

Tiva Canyon Tuff)

2+02 to 2+20m Pre-Rainier Mesa Tuff Note: All stations given are
2+20 Fauit (4.3m offset) *** referenced to the right

UO 2,200 2+63.5m Pre-Rainier Mesa Tuff springline unloss
2+63.5 to 3+37m Tuft “X” - indicates that contact
3+37 to 3+49.5m Pre-Tuff “X” :og:;z“'xm::d has
3+49.5 to 3+59.5m Tiva Canyon crystal-rich nonlithophysal zone aex Only faults with
3+59.5 to 4+30m Tiva Canyon crystal-rich nonlithophysal zone greater than 4 meters
4+30m Fault (~10m offset) *** :’af;sl;" are noted on the
4+30 to 44+55.3m Tiva Canyon crystal-rich nonlithophysal zone
4455.3 to 5+20m Tiva Canyon crystal-poor upper lithophysal zone
5+20 to 5+50m Tiva Canyon crystal-poor middie nonlithophysal zone

TCW  5,50m Fault (~5m offset) ***
5+50 to 5+87m Tiva Canyon crystal-poor middie nonlithophysal zone
5487 to 6+17m Tiva Canyon crystal-poor lower lithophysal zone
6+17 to 7+00m Tiva Canyon crystal-poor lower nonlithophysal zone
7+00m Fault (~20m? offset) ***
7400 to 7+77m Tiva Canyon crystal-poor lower nonlithophysal zone
7+77 10 8+69m Tiva Canyon crystal-poor vitric zone

PTn 8+69 to 9+12m Bedded tuffs (including thin Yucca Mountain member)
9+12to 10+20m ** Pah Canyon Member
10+20 to 10+75m ** Pre-Pah Canyon tuffs

TSwi1 10+75to ? Topopah Spring crystal-rich nonlithophysal zone

PRELIMINARY PREDECISIONAL DRAFT
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What Have We Learned ?

e Fractures

— Borehole and pavement data indicate the majority of
fractures are steeply dipping. This has been
confirmed by mapping in the ESF

N

PRELIMINARY PREDECISIONAL DRAFT
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What Have We Learned ?

* Rock Quality

— Rock mass quality data from north ramp boreholes
compares well with rock mass quality data from scan
line observations in the tunnel
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Cumulative Frequency (%

Comparison of Rock Mass Quality - Q
NRG Borehole versus North Ramp Scanline Data
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Ground
Support
Category

100 -~

80 -

60 - -

40

20 -

0.01

YMP Ground Support Guideline
BABEAB000-01717-2100-40151-01

7 NRG Borehole Data

1.00 10.00
Rock Mass Quality - Q

NRCESFTS.125.PPT/6-28-95

100.00 1000.00

Preliminary - For Information Only



QVALUES2.XLS QAL
WBS 1232734

Printed 7/6/95 9.42 AM

COMPARISON OF MOVING AVERAGE AND RATED Q VALUES IN THE NORTH RAMP
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DISTRIBUTION OF GROUNL >UPPORT CATEGORY FROM NRG BOREHOLE
DATA FOR THE Tpc STRATIGRAPHIC UNIT OF THE TIVA CANYON

FORMATION

50 — - - —= 100%

ol —-Frequency |

40 +Cumul’ative% _ 1 80%

35 L

=]

> 30 | 4 60% i
£ z
S 25 =
g g
= 20 | 40% S

15

10 4 20%

b)

0 ‘ 1 . - 1 0%

la 1b 2 3a 3b 4 5

Ground Support Category

NRCESFTS.125.PPT/6-28-95 17



Frequency

QVALUES Chart 9
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~nnt Date: 08/24,¢5
NBS 1232734
QA: L

T.B.M. Rock Quality Estimate Revision
Start Station: 1060 End Station: 1065 Engineer: Ken Donnelson Date: 06/20/85
Thermo-Mechanical Unit; TsW1 Stratigraphic Unit: Tptrn: Topopah Spring crystal rich nonlithophysal, vitric
Ground Support: Cateqory 1. Ground Support
Checked By: CA$ Date: r4 Field Checked By: Date:
important Geology: Brick rd orng on Lf & It bm on Rt. 0.5 deep x 1 x 2 ovrbrk.
Comment; 0.28M past Pan 294 to Pan 301. Ovrbrk @ "2:00".
Q Factors Full Periphery Geologic Model

1050 1051 1052 1053 1054 1055 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1C-
RQD 813 qulmﬂmﬂuuluulmllrmhmiuulm!IuMluuinnhulinumu‘|mhmiumm'|uuhmluuInnluniuufnu!unlnnhmhlnl‘l-
Joint Set # 30
Joint Roughness # 3.8
Joint Alteration # 5.0 .
Water Reduction Factor 1.0 ngline
Stress Reduction Factor 2.5
Q 9.3 _—
Rock Quality Fair

RMR Factors

RQD (average) 200
Intact Rock Strength 4.0
Joint Spacing 200
Joint Condition 108
Ground Water 15.0 _—
Joint Orientation Adjust. -50
RMR index 65.0 o
Rock Quality Good
RQD/Jn 304 ight Springline
Jrida 0.8

— e RERREIN JROBXERA A ——
1050 1051 1052 1053 1054 1055 1056 1057 1058 1058 1060 1061 1062 1063 1064 1065 1C<
i o |
! sl | il
Statioming CROWN
U

YMP Ground Support Guideline

Category 1 ground support (refer to drawing 40152)
Rockbolts & 3" x 3" WWF,

Supplement with spot bolting up to category 2 bolt density.

Support Measures

Cat Q RQD/Jn  Jrida Support type Note
17 10-4 >30 - sb (utg) l
>=10,<=30- B (utg) 1-5m !
>10 - B (utg) 1-5m f
+S 2-3cm

Barton et.al. (1974)
File: CATBMATBM!1

Code: TBM.EXE Ver: 1.0. Agapito Associates, Inc.




Conclusions

e Faults

e Stratigraphy Substantially

as
e Fractures predicted

e Rock Quality
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