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i Outline

= Introduction — overview of past work

= Fracture characteristics at
= Nopal I site, Chihuahua, Mexico
= Yucca Mountain, Nevada

= Use of fracture characterization
information

= Summary



Ovennew of Past Fracture
i Characterlzatlon Efforts
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et-al., 1995)



Gamma Intensity
Mapped onto Metric Grid
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Fracture Density on Walls
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Fractures and Fracture Density
on +10 Wall
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Summary of Nopal I
i Fracture Characteristics

= Fracture density ranges from ~0.4 —
~6.0 m/m? for cleared benches and from
~0.4 — ~2.0 m/m? for vertical walls

= Fractal dimension of fracture pattern on
cleared benches is 1.8

= Fracture-frequency-density fractal
dimension is 2.4 and fracture-length-
density fractal dimension is 2.6



Summary of Yucca Mountain
iFracture Characteristics

= Middle non-lithophysal Topopah Spring
Tuff

= Fractal dimension of fracture patternis 1.7
(Barton et al., 1993)

= Fracture density ranges from 0.8 — 2.5 m/m?
for Cross Drift, determined from full-
periphery geologic mapping data (Smart et
al., 2005, in review)

= Total of 3 sets of fractures, with one sub-
horizontal set under-sampled 10



Using Fracture
EE Characterization Data

.S. Department of Energy (DOE)
« Constrain models of drift degradation
=« Understand seepage experiments

= Distribution of mineralized fractures
= Support for active fracture model
= Support for estimates of deep percolation

= U.S. Nuclear Regulatory Commission
« Independently assess DOE efforts

= Better understand potential contaminant
transport processes

11



i Summary

NRC intensively mapped Nopal I site to
understand importance of transport processes

Fracture characteristics for welded non-
lithophysal units at Yucca Mountain and Nopal 1
are broadly similar

Use of fracture information is critically
dependent on correcting data for orientation
bias

Potential to further use Nopal I fracture
characterization information to better
understand processes at Yucca Mountain 12



i Disclaimer

This presentation documents work performed by
the Center for Nuclear Waste Regulatory Analyses
CNWRA) for the Nuclear Regulatory Commission
NRC) under Contract No. NRC-02-02-012. The
activities reported here were performed on behalf of
the NRC Office of Nuclear Material Safety and
Safeguards, Division of High Level Waste Repository
Safety. This presentation is an independent product
of the CNWRA and does not necessarily reflect the
view or regulatory position of the NRC. The NRC
staff views expressed herein are preliminary and do
not constitute a final judgment or determination of
the matters addressed or of the acceptability of a
license application for a geologic repository at

Yucca Mountain.
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