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Figure 8.3-1. Porosity, Saturation, and Particle Density with Depth for Borehole SD-9
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Figure 8.3-27. Relation of Air-Injection Permeability Values to Depth and Lithostratigraphic Units
Penetrated in Borehole NRG-7a
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Figure 8.3-28. Air-Injection Permeability Values in the Paintbrush Nonwelded Hydrogeologic Unit with
Depth in Borehole NRG-7a
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Figure 8.4-2. Lithostratigraphic and Hydrogeologic Units in the Yucca Mountain Area

TDR-CRW-GS-000001 REV 01 ICN 01 F8.4-2 . September 2000



88.00
B Baromecter, 1, and 2
87.75
2
<
Q
17}
<
j=¥
=
ea 87.50
=
17}
6
st
o T}
87.25
g
2
g
® |
Q
B 3
87.00 | | | ! | ! | | | | | ) | 3
’ 7/20/95 7/22/95 7124195 7/26/95 7/28/95 7/30/95 8/1/95
Date
Residual
Instrument Depth Amplitude Phase Lag
Station (meters) Lithology (percent) (hours)
1 23.2 Tiva Canyon Upper Lithophysal 99 0.3
2 40.5 Tiva Canyon Columnar 99 0.3
3 57.0 Yucca Mountain Tuff 61 ' 12.2
4 74.1 Pah Canyon Tuff 38 31.6
5 90.8 Pre-Pah Canyon Tuff bedded tuff 31 46.8

Source: Patterson et al. (1996, Figure 5a)

Figure 8.4-3.  Pneumatic Pressure Record and Results of Cross-Spectral Analysis for Instrument
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Figure 8.4-5.  Pneumatic Pressure Record and the Results of Cross-Spectral Analysis for Borehole
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Figure 8.4-6. Pneumatic Pressure Record and the Results of Cross-Spectral Analysis for
Borehole UZ#4 Prior to the Exploratory Studies Facility Excavation
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Figure 8.4-7.  Pneumatic Pressure Record and the Results of Cross-Spectral Analysis for
Borehole SD-12 Prior to the Exploratory Studies Facility Excavation
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Figure 8.4-8.  Pneumatic Pressure Record and .Results of Cross-Spectral Analysis for Instrument
Stations 6 through 10 in Borehole NRG#5 Prior to the Exploratory Studies Facility
Excavation
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Source: Patterson et al. (1996, Figure 17)

Figure 8.4-10. Pneumatic Pressure Record and Results of Cross-Spectral Analysis for Borehole UZ#4
after the Exploratory Studies Facility Excavation
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7 125.0 Topopah Spring Crystal-Rich Nonlithophysal 86 2.5
8 158.8 Topopah Spring Upper Lithophysal 79 4.6
9 192.9 Topopah Spring Upper Lithophysal 73 6.2
10 226.8 Topopah Spring Upper Lithophysal 48 19.0
11 243.5 Topopah Spring Middle Nonlithophysal 51 172

Source: Patterson et al. (1996, Figure 20b)

Figure 8.4-11.  Pneumatic Pressure Record and Results of Cross-Spectral Analysis for Instrument
Stations 7 through 11 in Borehole NRG#5 after the Exploratory Studies Facility Excavation
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G 39.6 Tiva Canyon Columnar 72 5.2
F 549 Pah Canyon Tuff 42 29.0
E 85.3 Topopah Spring Crystal-Rich Nonlithophysal 48 33.5
D 106.8 Topopah Spring Crystal-Rich Nonlithophysal 48 334
C 138.8 Topopah Spring Upper Lithophysal 48 33.6
B 163.1 Topopah Spring Upper Lithophysal 49 337
A 219.4 Topopah Spring Middle Nonlithophysal 49 33.8

Source: Patterson et al. (1996, Figure 22)

Figure 8.4-12. Pneumatic Pressure Record and Results of Cross-Spectral Analysis for Borehole NRG-6
after the Exploratory Studies Facility Excavation
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N-P 24.6-65.3 Tiva Canyon Tuff 100 0.3
M 76.7 Tiva Canyon Crystal-Poor Vitric 100 0.6
L 91.8 Pre-Pah Canyon Tuff bedded tuff 85 4.4
K 106.8 Topopah Spring Crystal-Rich Nonlithophysal 69 10.3
J 128.9 Topopah Spring Crystal-Rich Nonlithophysal 69 10.4
I 170.8 Topopah Spring Upper Lilimphysal 70 10.2
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D 3226 Topopah Spring Lower Nonlithophysal 74 8.6
C 385.7 Topopah Spring Lower Nonlithophysal 80 9.8

Source: Patterson et al. (1996, Figure 26)

Figure 8.4-13. Pneumatic Pressure Record and Results of Cross-Spectral Analysis for Borehole SD-12
after the Exploratory Studies Facility Excavation
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Figure 8.5-1. Time-Series Water Potential Profiles (November 1983 through October 1995) for
Prototype Borehole UZ-1 in Drill Hole Wash
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Figure 8.5-3. Selected Temperature and Water Potential Profiles for Borehole NRG-6
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Figure 8.5-4. Time-Series Water Potential Records for Instrument Stations in Borehole NRG-7a
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Figure 8.5-5. Time-Series Water Potential Records for Instrument Stations in Borehole NRG-6
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Figure 8.5-7. Time-Series Water Potential Records for Instrument Stations in Borehole UZ#4
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Figure 8.5-8. Time-Series Water Potential Records for Instrument Stations in Borehole UZ#5
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Figure 8.5-9.

Time-Series Water Potential Records for Borehole SD-12 for Instrument Station A in the
Calico Hills Nonwelded Unit, Station B in the Topopah Spring Welded Basa!l Vitrophyre,
and Stations C, D, E, and F in the Topopah Spring Welded Crystal-Poor Lower
Nonlithophysal and Lower Lithophysa! Units
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Figure 8.5-10. Time-Series Water Potential Records for Borehole SD-12 for Instrument Stations G and H

in the Topopah Spring Welded Middie Nonlithophysal Unit, Station I in the Topopah Spring
Welded Crystal-Poor Upper Lithophysal Unit, and Stations J and K in the Topopah Spring
Welded Crystal-Rich Nonlithophysal Unit
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Figure 8.5-11. Time-Series Water Potential Records for Borehole SD-12 for Instrument Stations L and M
in the Paintbrush Nonwelded Unit and Stations N, O, and P in the Tiva Canyon Welded

Unit
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Figure 8.5-12. Time-Series Water Potential Records for Borehole UZ-7a for Instrument Stations A, B, C,
D, and £ in the Topopah Spring Welded Hydrogeologic Unit
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Figure 8.5-13. Time-Series Water Potential Records for Borehole UZ-7a for Instrument Stations F and G
in the Paintbrush Nonwelded Hydrogeologic Unit and Instrument Stations H, 1, and J in the
Tiva Canyon Welded Hydrogeologic Unit
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Figure 8.5-14. Lithostratigraphy and Fracture Density for Borehole SD-12
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Figure 8.5-15. Lithostratigraphy and Fracture Density for Borehole UZ-14
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Figure 8.5-26. Time-Series Temperature Records for Instrument Stations A through K in Borehole UZ-7a

TDR-CRW-GS-000001 REV 01 ICN 01 F8.5-22 September 2000



1400

1200

1000

800

Elevation, in meters

600

400

Figure 8.7-1.

TDR-CRW-GS-000001 REV 01 ICN 01

Solitario
Canyon

NW
lptpml omp X L

Tptpv1,2-

Tpipva—d \ lateral
\ ~ flow
~

~

H

5

\ Ghost

Tpcu Dance
Fault G

1\ betwi frac

Tptpmr+Tptpll+Tptpin

L4

/

perched
%Nter
'

Drill Hole
4 Wash Bow Ridge
Fault Fault

run-off and run-on _
RS

\8#1/\

=

Distance from E555,000, in meters

F8.7-1

L o ]~
\;T'cp \ ——
o ; drai e
L ‘\N » e dow faults ™=
- Teb | By B ik
B - Water Table
B ZEOLITES 2
- &
f._)_
1 1 1 L l L 1 i l 1 1 1 1 I 1 L 1 1 I ‘ \l 1 1 J. ;
1000 2000 3000 4000 5000

Aspects of Flow in the Unsaturated Zone at Yucca Mountain That Will Cause Departures
from the Assumptions of the Chioride Mass-Balance Method

c05%

September 2000



10 NOI 10 ATY 100000-SO-MUD-4AL

L84

000Z Jaquaidag

0

(a) Borehole UZ-16 (b) Borehole UZ-14

2 3
-
2

S eI T I L L Lt e =Tl
*e Q.\‘“ .

L .:f.?.’.....’. FE R A .j;-.zq.;prIZ

100 - Tpun Tpuv

b LTI T L L P LT s w = Tplid

= zw ; . v e ‘e .

3
i
3

g
-

Totpl

[#]
3

LI B B [ B e B Py S S ot S Sy S St B A

Telpin
" Tplpvd
e TP Tpbrt

:
?

v3. L Tppv2.1

Depth, in meters
Depth, in meters

“P=Tpot1 . Tt bt poees
i R T e . Jacuni 3
400 . - 4‘ Tac vt 2
*42) 1 Tacon 500 7 @& oo G e e ::Tr:z::“
P ToR(o) . AR ’ o .TCP.‘"“ r\beli(bs)

Tep )

500 | Tepum

- Tp uait 1

C T T
Tw

oo b — 0L 8 N P 00— Ly 0
3 0 2 4 6 8

Concentration, in millimoles per liter Concentration, in millimoles per liter

+ Pore water o Perched water o Saturated-zone water

8702080 CORSIIEDESC-ROI

o
-
~N

Sources: Yang et al. (1996, Tables 2, 3, 4, 5, and 6); Yang et al. (1998, Tables 2, 3, and 4)

NOTE: Solid diamonds are pore-water samples; open diamonds are perched water samples; open squares are saturated zone water samples.

Figure 8.7-2. Chloride Concentration as a Function of Depth at Various Boreholes
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Figure 8.7-2. Chloride Concentration as a Function of Depth at Various Boreholes (Continued)
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Figure 8.7-5. Water Potentials Estimated for the Hydrogeologic Units of L.E. Flint (1998) from Measured Water Saturation Data and
Parameters of the van Genuchten Moisture Characteristic Function (Continued)
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Figure 8.8-5.  Changes in Water Potential Observed along the Wetting-Front Monitoring Borehole at the
Enhanced Characterization of the Repository Block Cross Drift Starter Tunnel
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Figure 8.8-6. Changes in Water Potential and Wetting-Front Position below the Cross Drift Starter
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Figure 8.8-10. Schematic Overhead Diagram Showing the AIR3D Numerical-Mcdeling Permeability and
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Figure 8.8-11. Lower-Hemisphere, Stereonet Plot of Transport Porosity Values and the
Three-Dimensional Orientation, by Bearing and Plunge, of the Associated Tracer Tests
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Figure 8.8-12. Diagram Showing Particle Paths Predicted by the Discrete-Feature Model for Six Particles
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Figure 8.8-13. Schematic lllustration of Stratigraphic Units Penetrated by the Cross Drift at the Potential
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Figure 8.8-15. Pre-Excavation and Post-Excavation Air Permeability Profiles along Upper Boreholes at
Niche 3650
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Figure 8.8-16. Mass of Water Released in Niche Liquid-Release Tests versus Aspect Ratio

TDR-CRW-GS-000001 REV 01 ICN 01

F8.8-16

cOGaA

September 2000




Niche 3650
Legend

Niche Centerline ———————
Borehole Axis
Test Interval Location L

Construction Survey Station o
Capture System (0.305 x 0.305 m squares)

Borehole Designation: U = Upper
L=Lefl, M = Middle, R = Right

N

1
o
//,'/ 5 Shows sequence of dye or
water used in each test interval.

Steel Bulkhead/Door

—_— %
’ A
K
Pyranine -
Sulfo Rhodamine B ot 0 1 2 Meters

FD&C Blue No. 1 ESF Main Drift *** All measurements are approximate

e
FD&C Blue & Yellow = and do not represent surveyed as-built
Nodye -

Amino G Acid e h_+__1
‘ Acid Yellow #7

conditions.

88-17.EPS.SITEDESC-RO1

Source: CRWMS M&O (2000a, Figure 18)

Figure 8.8-17. Schematic lllustration of Seepage Capture System and Test Intervals at Niche 3650
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Figure 8.8-18. Liquid-Release Flux versus Seepage Percentage for Seepage Tests Conducted in the
5.49-Meter to 5.79-Meter Interval of the Upper Middle Borehole at Niche 3560
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Figure 8.8-19. Seepage Threshold Fluxes Determined from Tests Conducted in Niche 3560
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Figure 8.8-20. Water Retention Curves for High-Angle Fractures and Fracture Networks Derived from
Seepage Tests in Niche 3650
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Figure 8.8-21. Semivariogram for Log-Air-Permeability Values from Post-Excavation Testing at
Niche 3650
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Figure 8.8-22. Discretization Grid and Log-Permeability Field for the Three-Dimensional Seepage Model
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NOTE: Circles are measured values; squares are calculated values: 95 percent-error bands indicate prediction
uncertainty of calibrated seepage calibration model.

Figure 8.8-23. Comparison of Measured and Calculated Seepage Mass for Five Test Events Simulated in
the Inverse Calibration of the Seepage Model
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NOTE: The seepage mass predicted with the best-estimate parameter set is shown as an X; the measured value is
represented by a square; 95 percent error bars are determined by linear-uncertainty propagation analysis.

Figure 8.8-24. Results of the Three-Dimensional Heterogeneous Validation Simulations for the Seepage
Model
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Figure 8.8-25. Results of Three-Dimensional Heterogeneous Simulations of a Range of Percolation
Fluxes Using the Seepage Model
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