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Figure 8.3-1. Porosity, Saturation, and Particle Density with Depth for Borehole SD-9
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Figure 8.3-2. Porosity, Saturation, and Particle Density with Depth for Borehole SD-7
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Figure8.3-3. Porosity Calculated from Relative Humidity and 105 0C Oven Drying, Saturation, and
5 Percent and Greater Residual Water Content of Samples for Boreholes N31 and N32
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Figure 8.34. Porosity and Saturation with Depth for Boreholes N27, SD-7, and N55, Indicating
Properties of the Tiva Canyon Tuff and the Paintbrush Nonwelded Unit
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Figure 8.3-5. Porosity and Saturation with Depth for Boreholes UZ-14, UZ-16, and SD-7, Indicating
Properties of the Topopah Spring Tuff
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Figure 8.3-6. Porosity Calculated from Relative Humidity and 105 0C Oven Drying, Saturation, and
5 Percent and Greater Residual Water Content of Samples of Rocks below the Basal
Vitrophyre of the Topopah Spring Tuff in Borehole SD-7
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Figure 8.3-7. Mineral Content for Six Minerals in Borehole SD-7 as a Function of Degree of Saturation
and Saturated Hydraulic Conductivity
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Figure 8.3-8. Porosity Calculated from Relative Humidity and 105'C Oven Drying, Saturation, and
5 Percent and Greater Residual Water Content of Samples of Rocks below the Basal
Vitrophyre of the Topopah Spring Tuff in Borehole UZ-16
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Figure 8.3-11. Moisture Retention Curves for Core Samples from Six Hydrogeologic Units
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Figure 8.3-13. Porosity Calculated from Relative Humidity and 1050C Drying, Saturation, and 5 Percent
and Greater Residual Water Content of Samples from Borehole SD-9
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Figure 8.3-15. Porosity and Saturation for Borehole N35, Which Penetrates the Brecciated Zone of the
Ghost Dance Fault
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Figure 8.3-19. Porosity and Log of Saturated Hydraulic Conductivity of All Samples from 26 Vertical
Transects of the Base of the Tiva Canyon Tuff
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Figure 8.3-22. Contour Plots of the Spatial Distribution of Porosity for Hydrogeologic Units CW and BT2

TDR-CRW-GS-000001 REV 01 ICN 01 F8.3-22 September 2000



Water Retention

10000

1000

- 100'

C-z

0 1

001
0% 20% 40% 60% 80% 100%

Saturation

| Mea-ured - anGenuchtenFrt

Unsaturated Hydraulic Conductivity

1 E-05'

1 E-0 - .

i 1E-07

1. IE-03

1 E-0 --

Q 1 E-10

1 E-11

0% 20% O 40% 60% 30% 10n%

Saturation

Measured - Predicted

I

2

Figure 8.3-23.

DTNs: GS990308312242.007. GS990708312242.008

Measured and Model-Predicted Moisture Retention and Unsaturated Hydraulic
Conductivity for a Sample of the Vitric Calico Hills Formation (Tac Unit 4) from the Busted
Butte Test Facility (Measurements Made Using a Steady-State Centrifuge)

TDR-CRW-GS-00000 I REV 01 ICN 01 F8.;-233 September 2000



Alluvium

.Tpcplnh
_. rziTpcplnc

Tpcpv
_ PTn

_Tptrv

Tptm

= _ _ -ptrl
-100

TntDul

wEn

z

r-

-200
_ , -,Tptpn

__ _ ___ TSwI
. U

Tplpil

Tptpv

. .. I..........I. . .. . .......I. .. . .... Tac

in

.300
I

-/

.- I

.4 1
1lld0

.13
IXIO I.16 2

-11
IxlO

-10
lxIO

PERMEABILITY, IN SQUARE MNETERS
83 24.CDcR1 23.SI1EDSC

Source: LeCain, GD. (1997, Figure 7)

Figure 8.3-24. Relation of Air-Injection Permeability Values to Depth and Lithostratigraphic Units
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Figure 8.3-25. Relation of Air-Injection Permeability Values to Depth and Lithostratigraphic Units
Penetrated in Borehole SD-12
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Figure 8.3-26. Relation of Air-Injection Permeability Values to Depth and Lithostratigraphic Units
Penetrated in Borehole NRG-6
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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 8.3-36. Cross Section of the Bow Ridge Fault, the Bow Ridge Fault Alcove, and Borehole HPF#1

8ea-o, I

Exploratory Studies 7+54
Facility

53.3? CDR 123 SITEDESC

Source: Modified from LeCain, G.D. (1998, Figure 13)

Figure 8.3-37. Plan View Schematic Diagram of the Upper Paintbrush Contact Alcove and Boreholes
RBT#1 and RBT#4
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Figure 8.4-1. Location of Instrument Stations and Lithostratigraphy for Instrumented Boreholes
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Instrument Depth Amplitude Phase LagStation (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 ruff 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
Stations 1 through 5 in Borehole NRG#5 Prior to the Exploratory Studies Facility
Excavation
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Residual
Instrument Depth Amplitude Phase Lag

Station (mctcrs) Lithology (percent) (hours)

G 39.6 Tiva Canyon Columnar 56 1.8

F 54.9 Pah Canyon Tuff 36 31.5

E 85.3 Topopah Spring Crystal-Rich Nonlithophysal 29 42.7

D 106.8 Topopah Spring Crystal-Rich Nonlithophysal 29 42.3

C 138.8 Topopah Spring Upper Lithophysal 30 42.8

B 163.1 Topopah Spring UpperLithophysal 30 43.1

A 219.4 Topopah Spring Middle Nonlithophysal 30 43.5

Source: Patterson et al. (1996, Figure 6)

Figure 8.4-4. Pneumatic Pressure Record and Results of Cross-Spectral Analysis for Borehole NRG-6
Prior to the Exploratory Studies Facility Excavation
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Figure 8.4-5. Pneumatic Pressure Record and the Results of Cross-Spectral Analysis
UZ-7a Prior to the Exploratory Studies Facility Excavation
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Date

Instrument Depth Amplitude Phase Lag
Station (meters) Lithology (percent) (hours)

H 11.1 Afluvium/Colluvium N/A N/A

a 24.5 Tiva Canyon Crystal-PoorVitric N/A N/A

F 35.2 Yucca Mountain Tuff 21 15.9

E 45.0 Yucca Mountain Tuff 21 16.5

D 55.9 PahCanyonTuff 21 20.3

C 88.2 Pah Canyon Tuff 16 26.5

B 104.1 Topopah Spring Crystal-Rich Vitric 15 23.7

A 112.0 Topopah Spring Crystal-Rich Nonlithophysal 16 22.9

N/A = Not analyzed

Source: Patterson et al. (1996, Figure 8)

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
Borehole SD-12 Prior to the Exploratory Studies Facility Excavation
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Date

Residual
Instrument Depth Amplitude Phase Lag

Station (meters) Lithology (percent) (hours)

6 107.9 Topopah Spring Crystal-Rich Nonlithophysal 30 47.9

7 125.0 Topo pah S pring Crystal-Rich Nonlithophysal 29 47.8

8 158.8 Topopah Spring Upper I~thophysal 29 47.9

9 192.9 Topopah Spring Upper Lithophysal 29 48.3

10 226 8 Topopah Spring Upper Lithophysal 39 37 7

Source: Patterson etal. (1 996, Figure 5b)

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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Date

Residual
Instrument Depth Amplitude Phase Lag

Station (meters) Lithology (percent) (hours)

H 11.1 Alluvium/Colluvium 100 1.5

G 24.5 Tiva Canyon Crystal-PoorVitric 100 1.9

F 35.2 Yucca Mountain Tuff 62 26.2

E 45.0 Yucca Mountain Tuff 62 26.7

D 55.9 Pah Canyon Tuff 62 27.0

C 88.2 Pah Canyon Tuff 62 25.6

B 104.1 Topopah Spring Crystal-Rich Vitric 76 10.8

A 112.0 Topopah Spring Crystal-Rich Nonlithophysal 77 10.2

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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Date

Residual
Instrument Depth Amplitude Phase LagStation (meters) Lithology (percent) (hours)

7 125.0 Topopah Spring Crystal-Rich Nonlithophysal 86 2.5

8 158.8 Topopah Spring UpperLithophysal 79 4.6

9 192.9 Topopah Spring UpperLithophysal 73 6.2

10 226.8 Topopah Spring UpperLithophysal 48 19.0

11 243.5 Topopah Spring Middle Nonlithophysal 51 17.2

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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Date

Residual
Instrumnent Depth Amplitude Phase Lag

Station (meters) Lithology (percent) (hours)

G39.6 Tiva Canyon Columnar 72 5.2

F54.9 Pah Canyon Tuff 42 29.0

B85.3 Topopah Spring Crystal-Rich Nonlithophysal 48 33.5

D 106.8 Topopah Spring Crystal-RichNonlithophysal 48 33.4

C 138.8 Topopah Spring Upper Lithophysal 48 33.6

B 163.1 TopopahSpringUpperLithophysal 49 33.7

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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Date
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Insruren Det througud Phs Lag
zLaL

Station (Lithology (percent) (hours)
N-P 24.6-65.3 Tiva Canyon Tuff 100 0.3

M 76.7 Tiva Canyon Ciystal-PoorVio-ic 100 0.6
L 91.8 Pre-Pah Cansyon Tuff bedded tuff 85 4.4
K 106.8 Topopah Spring Crystal-Rich Nonlithiophysal 69 l0.3
J 1 28.9 Topopah Spring Crystal-Rich Nonlithophysal 69 10.4
1 170.8 I 70 10.2

H 208.1 Topopah Spring Middle Nonlithophysal 7l 9.3
G 236.8 Topopah Spring Middkc Nonlithophysal 72 8.8
F 256.5 Topopah Spring Lower Lithophysal 74 8.2
E 285.1 Topopah Spring Lower Lithophysal 74 8.3
D 322.6 Topopah Spring Lower Nonlithophysal 74 8.6

C 385.7 Topopah Spring LowerNonlithophysal 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 8.5-5. Time-Series Water Potential Records for Instrument Stations in Borehole NRG-6
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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 Basal Vitrophyre,
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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 Middle Nonlithophysal Unit, Station I in the Topopah Spring
Welded Crystal-Poor UpperLithophysal Unit, and Stations J and K in the Topopah Spring
Welded Crystal-Rich Nonlithophysal Unit
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Figure 8.5-11. -ime-Series Water Potential Records for Borehole SD-12 for Instrument Stations L and M
in the Paintbrush Nonwelded Unit and Stations N, 0, 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 E 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, I, 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 8.5-16. Lithostratigraphy and Fracture Density for Borehole NRG-7a
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Figure 8.5-17. Lithostratigraphy and Fracture Density for Borehole SD-9
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Figure 8.5-18. Lithostratigraphy and Fracture Density for Borehole SD-7
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Figure 8.5-19. Idealized Conceptual Model of the Perched-Water Reservoir at Borehole SD-7
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Figure 8.5-21. Time-Lapse Temperature Profiles for Borehole USW NRG-7a
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Figure 8.5-22. Time-Lapse Temperature Profiles for Borehole USW UZ-7a
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Figure 8.5-23. Time-Lapse Temperature Profiles for Borehole USW SD-12
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Figure 8.5-24. Time-Series Temperature Records for Instrument Stations L through T in Borehole SD-12
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Figure 8.5-25. Time-Series Temperature Records for Instrument Stations A through K in Borehole SI0-1 2
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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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Tunnel Measured Using Psychrometers and Electrical Resistivity Probes
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Figure 8.8-7. Schematic Diagram of the Exploratory Studies Facility Main Drift-Cross Drift Crossover
Point
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Figure 8.8-8. Example of Data from Time-Domain-Reflectometry Probes at the Exploratory Studies
Facility Main Drift-Cross Drift Crossover Location
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Figure 8.8-9. Schematic Diagram of the Northern Ghost Dance Fault Alcove and Test Boreholes
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Figure 8.8-10. Schematic Overhead Diagram Showing the AIR3D Numerical-Modeling Permeability and
Porosity Values of the Ghost Dance Fault Hanging Wall, Fault Zone, and Footwall
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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 Illustration of Stratigraphic Units Penetrated by the Cross Drift at the Potential
Repository Horizon
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Figure 8.8-14. Schematic Illustration of the End View of Borehole Clusters at Four Niches
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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
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Figure 8.8-17. Schematic Illustration 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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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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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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