
Department of Energy
Washington, DC 20585

AUG 18 1993

Mr. Joseph J. Holonich, Director
Repository Licensing & Quality Assurance

Project Directorate
Division of High-Level Waste Management
Office of Nuclear Material Safety
and Safeguards

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Reference: Ltr, Holonich to Shelor, dtd 7/14/93

Dear Mr. Holonich:

The U.S. Nuclear Regulatory Commission (NRC) has requested from
the U.S. Department of Energy (DOE) additional information on its
proposed topical report, "Methodology for Seismic Hazards
Assessment at Yucca Mountain.." Specifically, the NRC requested
more detailed information on scope and content in an annotated
outline format. In response to this request, we are forwarding
the enclosed outline. While this outline accurately describes
DOE's current thoughts on the content and organization of the
topical report, development and internal review of the document
may result in changes.

If you have any questions, please contact Mr. Chris Einberg of my
office at 202-586-8869.

Sincerely,

12I~c6
Dwight f. Shelor
Associate Director for
Systems and Compliance

Office of Civilian Radioactive
Waste Management
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OUTLINE
TOPICAL REPORT ON SEISMIC EARDS

METHODOLOGY FOR YUCCA MOUNTAIN

1.0 INTRODUCTION

10 CFR 60 requires potentially adverse conditions be adequately
investigated, evaluated and analyzed. In carrying out this task,
potential seismic hazards at Yucca Mountain need to be assessed
using an acceptable methodology. This report describes the
methodology that the Department of Energy proposes to use.

2.0 NEEDS, PRODUCTS AND APPLICATIONS

This section will describe the needs, products and applications
that motivate the methodology, and that the methodology must
fulfill. The needs include an ability to assess hazard for both
fault displacement and vibratory ground motion, for the
preclosure and postclosure periods, for surface and subsurface
facilities, and for design and performance assessment. The
method must be stable, credible and have strong support in the
scientific community.

3.0 HAZARD ASSESSMENT METHODOLOGY

This section will describe the proposed methodology. First, the
goals that the methodology aims to satisfy will be presented.
Next, the conceptual approach will be discussed. This will be
followed by a succinct description of the methodology, including
how probabilistic and deterministic components will be used for
vibratory ground motion and fault displacement. The importance
of data gathered during site characterization activities in
evaluating the hazard will also be emphasized. Details of source
characterization, estimation of ground motion, and calculation of
hazard, and the associated role of expert judgement, will be
found in appendices to the report.

The goals include developing an unbiased estimate of hazard that
incorporates uncertainties. This requires that alternative
models and interpretations be accommodated. Another goal is to
incorporate all available data. The method should also allow
important contributors to hazard to be identified so that their
relative importance can be evaluated. The method should
incorporate a philosophy of documentation to support the
technical basis for interpretations and uncertainties.
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The approach involves a combination of probabilistic and
deterministic assessments. In line with current state-of-the-
practice, a hybrid-probabilistic methodology will form the
primary assessment technique. In this method, the probabilistic
results are de-aggregated to identify the magnitude-distance
combinations with a strong contribution to site hazard for the
time period of interest. Each important magnitude-distance
contribution is treated as a hypothetical scenario, and a ground
motion model is used to estimate ground motion at the site for
the given scenario. The resulting peak ground motions, and
related response spectra and time histories, will be available to
the design community for their use in a graded approach to
design. Structures, systems and components will be designed
according to their mission and related performance goal.

Traditional deterministic evaluations will be used to provide
scenario ground motions with recurrence intervals longer than
those used for design. These results will be used to evaluate
the performance of designs for events with low likelihood, and to
evaluate the impact of low likelihood events on performance
assessment.
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APPENDICES

A. Yucca Mountain Data Set

This appendix will describe the data set that is expected to be
available as a result of site characterization activities for use
in assessing seismic hazard. It is intended that the seismic
hazard assessment will rely strongly on an extensive base of
data characterizing Quaternary faults in the vicinity of Yucca
Mountain, and documenting contemporary seismic activity.

B. Source Characteristics

This appendix will discuss the approach to characterization of
seismic sources for probabilistic and deterministic hazard
calculations. Source characterization will define the activity,
sense of slip and geometry of faults and other sources in the
vicinity of Yucca Mountain. Both seismic and geologic evidence
will be used to assess the activity of faults. Sources to
address the activity of blind and buried faults will also be
discussed.

The method for estimating the maximum earthquake for each source
will be described. Depending on the different types of
information that site characterization activities are able to
gather for each fault, multiple approaches will be used and
uncertainties will be assessed.

Recurrence relations for the sources will be based on geologic
and seismic data. Multiple approaches will be used based on
available data. If required by the data, multiple recurrence
models will be examined.

C. Ground Motions

This appendix will present the approach to estimation of
vibratory ground motion. Motions from both regional and near-
field sources will be addressed. The use of both empirical and
numerical methods will be addressed. Contributions from near-
field effects, such as directivity, and site effects related to
local geology and topography, will be included as appropriate.

D. Hazard Assessment Procedures

This appendix will describe the calculation of hazard using
probabilistic and deterministic approaches. The theoretical
basis of the methods will be outlined, and their implementation
will be described.

E. Seismic Hazard Assessment Experience
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This appendix will provide information on other recent seismic
hazard assessments to establish the current state-of-the-
practice. The methodology proposed by the Department of Energy
will draw upon this experience. Case histories will include the
methodologies developed by Lawrence Livermore National Lab and
the Electric Power Research Institute, guidance from the American
Society of Civil Engineers, and assessments carried out for the
Diablo Canyon nuclear power plant. In addition, current
Department of Energy orders and standards relating to natural
hazard assessment will be reviewed. Proposed revisions to 10 CFR
100 Appendix A will also be examined.

F. Regulatory Framework

This appendix will summarize the regulatory framework in which
the seismic hazard assessment must be considered. It will review
relevant sections of 10 CFR Part 60, the Site Characterization
Plan, and Staff Technical Positions from the NRC (NUREG-1451, and
draft NUREG-1ZZZ).
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R. Loux, State of Nevada
D. Bechtel, Las Vegas, NV
Eureka County, NV
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