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September 28, 1994

Mr. Ronald A. Milner, Acting Director
Office of Program Management and Integration
Office of Civilian Radioactive Waste Management
U.S. Department of Energy, RW 30
1000 Independence Avenue
Washington, D.C. 20585

SUBJECT: REVIEW OF U.S. DEPARTMENT OF ENERGY (DOE) STUDY
PLAN ON "CHARACTERIZATION OF STRUCTURAL FEATURES
IN THE SITE AREA" (REVISION 2) (8.3.1.4.2.2)

Dear Mr. Milner:

On December 24, 1992, DOE transmitted the subject study plan to the Nuclear Regulatory
Commission for review and comment. The NRC staff has completed its review of the
subject study plan using the Review Plan for the NRC Staff Review of DOE Study Plans,
Revision 2," (dated March 10, 1993). Based on its review of the study plan, the staff
considers the material submitted consistent, to the extent possible, at this time, with the
revised NRC-DOE Level of Detail Agreement and Review Process for Study Plans," (dated
March 22, 1993).

A major purpose of the review is to identify concerns with studies, tests, or analyses that, if
started, could cause significant and irreparable adverse effects on the site, the site
characterization program, or the eventual usability of the data for licensing. Such concerns
would constitute "objections," as that term has been used in earlier NRC staff reviews of
DOE documents related to site characterization, (e.g., "Consultation Draft Site
Characterization Plan' and the "Site Characterization Plan for the Yucca Mountain Site.") It
does not appear that the conduct of the activities described in this study plan will have
adverse impacts on repository performance and the review of this study plan identified no
objections with any of the activities proposed.

As part of its study plan review, the NRC staff determines whether or not detailed comments
or questions are warranted. The NRC staff's review of the revised study plan has resulted in
the identification of one question (see Enclosure 1). The question will be tracked by the
NRC staff as an open item similar to Site Characterization Analysis (SCA) comments and
questions.

DOE indicated in its letter of transmittal of the revised study plan that SCA Comment 36 and
Question 5 were addressed by the subject study plan. In an enclosure to its transmittal letter,
DOE also provided a discussion of how these two SCA open items were addressed in the
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Mr. Ronald A. Milner 2

study plan. The NRC staff has evaluated the DOE responses to the open items and
concludes that both SCA open items remain open. The bases for the staffs conclusion are in
Enclosure 2.

If you have any questions concerning this review, please contact Dr. Steven McDuffie on
(301) 415-6984.

Sincerely,

(ORIGINAL SIGNED BY:)

Michael J. Bell, Chief
Engineering and Geosciences Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards

Enclosures (2): As stated

cc: See Attached List
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Study Plan 8.3.1.4.2.2
Characterization of Structural Features In the Site Area

Question
How will the result of seismic reflection surveys conducted in other studies be integrated
with Study Plan 8.3.1.4.2.2?

Basis
Other studies planned for the site area include shallow seismic reflection activities. These
activities may provide valuable information about the locations of faults and fault zones and
the zone of deformation (i.e., fracturing) around them.

A comprehensive data set of fracture network systems involving integration of borehole,
logging, cross borehole, and surface seismics (specifically, shallow 3-D seismic) would
appear to be required by studies such as 8.3.1.2.3.3, "Site Saturated-Zone Hydrologic
System Synthesis and Modeling;" 8.3.1.4.2.3, "Three Dimensional Geologic Model;" and
8.3.1.4.3.2, Three Dimensional Rock Characteristics Models."

Recommendation
Describe how the results of seismic activities conducted in the site area under other study
plans will be integrated into this study plan.

ENCLOSURE 



al

Study Plan 8.3.1.4.2.2
Characterization of Structural Features in the Site Area

SCA Comment 36
The technical rationale for this investigation states the perimeter drift defines an area of a
significantly lower concentration of faults than has been mapped in surrounding areas.
However, based on other parts of the SCP, this concept may not be accurate. Further, there
is no apparent indication that studies in the SCP address the potential impact on system
performance of the presence within the perimeter drift (i.e., in emplacement areas) of a
significant number of faults, some of which may be favorably oriented for failure under the
present stress regime.

Evaluation of DOE Response
DOE indicates that data will be collected on the imbricate fault zone during construction of
the north and south ramps and these data will be made available for input to performance
assessments.

The NRC staff notes that in addition to the imbricate fault zone on the eastern boundary of
the repository, the Ghost Dance fault has been interpreted to have a width of "... at least 213
meters ... " (Spengler and others, 1993) and the Ghost Dance fault system, with the Ghost
Dance fault as its dominant structural feature, is up to 366 meters in width (Spengler and
others, 1994).

There is no indication from DOE that the apparently contradictory statements made in the
SCP regarding the presence of the imbricate fault zone within the conceptual boundaries of
the repository have been rectified in the SCP Progress Reports.

The staff remains concerned with the apparent inclusion within the repository block of a
major zone of imbricate faulting and a 213 meters wide zone of faulting associated with the
Ghost Dance fault zone.

The staff considers this comment to be open.

References
Spengler, R.W., Braun, C.A., Linden, R.M., Martin, L.G., Ross-Brown, D.M., and
Blackburn, R.L., 1993, Structural character of the Ghost Dance fault, Yucca Mountain,
Nevada: Proceedings of the Fourth Annual Conference for High Level Radioactive Waste
Management, p. 653-659.

Spengler, R.W., Braun, C.A., Martin, L.G., and Weisenberg, C.W., 1994, The Sundance
fault: a newly recognized shear zone at Yucca Mountain, Nevada: U.S. Geological Survey
Open-File Report 94-49, 11 p.
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Study Plan 8.3.1.4.2.2
Characterization of Structural Features in the Site Area

SCA Question S
In the Consultation Draft Site Characterization Plan (p. 8.3.1.4-91), reference was made to
drilling vertical and angled exploratory boreholes. Discussion of angled holes has been
removed from the SCP, which raises a concern regarding the collection of representative
data. What is the rationale for planning only vertical exploratory holes?

Evaluation of DOE Response
DOE indicates underground openings associated with the exploratory studies facility (ESF)
will provide a larger sampling of fractures and allow observation of more of the fracture
extent than is possible in individual boreholes.

The NRC staff continues to be concerned regarding the representativeness of the data derived
from the ESF for units above and below the repository block as it relates to the development
of the three-dimensional models of rock characteristics.

DOE indicates that in areas where there are not ESF excavations, data from the ESF may not
be typical of that in the repository block. In those cases, information from surface-fracture
and borehole studies will be necessary to supplement the data collected underground.

The staff considers that, since near vertical fracturing will be strongly dominant, the use of
vertical boreholes will have severe limitations in characterizing fracturing in the repository
block.

The staff considers this question open.

2 ENCLOSURE 2
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cc: List for Milner Letter Dated: September 28, 1994

R. Loux, State of Nevada
T. J. Hickey, Nevada Legislative Committee
J. Meder, Nevada Legislative Counsel Bureau
R. Nelson, YMPO
C. Einberg, DOE/Wash, DC
M. Murphy, Nye County, NV
M. Baughman, Lincoln County, NV
D. Bechtel, Clark County, NV
D. Weigel, GAO
P. Niedzielski-Eichner, Nye County, NV
B. Mettam, Inyo County, CA
V. Poe, Mineral County, NV
F. Mariani, White Pine County, NV
R. Williams, Lander County, NV
L. Fiorenzi, Eureka County, NV
J. Hoffman, Esmeralda County, NV
C. Schank, Churchill County, NV
L. Bradshaw, Nye County, NV
W. Barnard, NWTRB
R. Holden, NCAI
E. Lowery, NIEC
S. Broccum, YMPO
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study plan. The NRC staff has evaluated the DOE responses to the open items and
concludes that both SCA open items remain open. The bases for the staff's conclusion are in
Enclosure 2.

If you have any questions concerning tt
(301) 415-6677.

Enclosures (2): As ted

cc: See Attached List
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us review, please contact Michael P. Lee at

Sincerely,

Joseph J. Holonich, Chief
High-Level Waste and Uranium Recovery

Projects Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards
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