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The purpose of this letter is to transmit for your information the Disposal Criticality Analysis
Methodology Technical Report. It provides a preliminary description of a criticality analysis
methodology that has both deterministic and risk-based components, though it uses a risk-based
approach to demonstrate that the health and safety of the public are protected against potential
criticality events. When fully developed, this methodology is expected to support demonstration
that risks posed by potential criticality events in the postclosure period of regulatory concern for
the potential Yucca Mountain repository are acceptable.

This technical report has been written to help focus our development of a disposal criticality
analysis methodology and to describe the present state of development of that methodology.
Many aspects of the methodology are not yet established, as indicated in the report. We will
continue to develop the methodology and plan to present it to the NRC in the Disposal Criticality
Analysis Methodology Topical Report.

In keeping with the 1995 recommendations of the National Academy of Sciences (NAS) on
Yucca Mountain standards, the focus of the methodology presented in this technical report is
the repository's ability to meet risk-based performance objectives to protect the health and
safety of the public. The methodology provided in the technical report differs from the 4
deterministic criticality analysis methodology applied to storage and transportation of nuclear
waste that contains fissile material. Preliminary analyses indicate that potential criticality events
would have little effect on the overall performance of the potential Yucca Mountain repository. i 
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We recognize that criticality events are considered undesirable even if the risks they pose are
determined to be small. Therefore, in addition to assessing risks associated with potential
criticality events, the probability of the events and the factors contributing to their
potential for occurrence would be analyzed. This analysis would identify processes,
conditions, and events most likely to lead to criticality.

We understand that the NRC is considering revisions to the existing regulations applicable to the
potential Yucca Mountain high-level waste repository. We believe that a risk-based approach is
the technically correct and appropriate approach to providing reasonable assurance that the health
and safety of the public are protected during the postclosure period. While we recognize that a
risk-based approach is not entirely consistent with the deterministic language in 10 CFR Part
60.13 l(b)(7), we believe that this rule is not meaningful or appropriate for the postclosure period.
In addition, the double contingency exception provided in the rule, which prohibits criticality
unless at least two unlikely and independent changes have occurred, is not expected to have much
applicability for long-term disposal criticality because most changes that occur in that period are
expected to have some significant degree of interdependence. Accordingly, we have stated to the
NRC in several letters and interactions the need for revision to the existing criticality rule to
clearly invoke risk-based demonstration of compliance. (References 1 and 2, technical exchange
on disposal criticality control, October 10, 1995.)

In the interim, we are providing this technical report that describes a risk-based approach for
evaluating potential criticality events during the postclosure period. We believe that this
methodology, when fully developed, will support demonstration of compliance with a risk-based
disposal criticality regulation. We welcome your comments on this report, and we would be
pleased to discuss your comments and questions on it at the technical exchange between our staffs
planned for October 1996.

If you have any questions on this letter or the enclosed document or would like to discuss them
further, please contact April V. Gil at (702) 794-5578 or Paige R. Russell at (702) 794-1315.

Stephan . Brocoum
Assistant Manager for

AMSL:AVG-2611 Suitability and Licensing

Enclosure: (NOT RECORD MATERIAL) 6 t
Disposal Criticality Analysis

Methodology Technical Report
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cc w/encl:
Paul Pomeroy, ACNW, Washington, DC
W. D. Barnard, NWTRB, Arlington, VA
R. R. Loux, State of Nevada, Carson City, NV
John Meder, State of Nevada, Carson City, NV
S. L. Wastler, NRC, Washington, DC (2)

cc w/o encl:
L. H. Barrett, DOE/HQ (RW-2) FORS
R. A. Milner, DOE/HQ (RW-30) FORS
A. B. Brownstein, DOE/HQ (RW-36) FORS
J. H. Carlson, DOE/HQ (RW-36) FORS
C. E. Einberg, DOE/HQ (RW-36) FORS
P. A. Bunton, DOE/HQ (RW40) FORS
Samuel Rousso, DOE/HQ (RW-40) FORS
W. H. Lake, DOE/HQ (RW-46) FORS
J. R. Wlliams, DOE/EQ (RW46) FORS
Jim Regan, Churchill County, Fallon, NV
D. A. Bechtel, Clark County, Las Vegas, NV
Susan Dudley, Esmeralda County, Goldfield, NV
Sandy Green, Eureka County, Eureka, NV
B. R. Mettam, Inyo County, Independence, CA
Tammy Manzini, Lander County, Austin, NV
Jason Pitts, Lincoln County, Pioche, NV
V. E. Poe, Mineral County, Hawthorne, NV
L. W. Bradshaw, Nye County, Tonopah, NV
Wayne Cameron, White Pine County, Ely, NV
P. A. Niedzielski-Eichner, Nye County, Chantilly, VA
R. I. Holden, National Congress of American Indians,

Washington, DC
Tom Burton, Nevada Indian Environmental Coalition,
Reno, NV

Brian Wallace, Nevada Indian Environmental Coalition
Reno, NV

R. P. Gamble, M&O, Washington, DC
C. A. Heath, M&O, Vienna, VA
D. B. Lancaster, M&O, Vienna, VA
D. F. Fenster, M&O, Vienna, VA
S. S. Sareen, M&O, Vienna, VA
R. W. Andrews, M&O, Las Vegas, NV
. N. Bailey, M&O, Las Vegas, NV

L. D. Foust, M&O, Las Vegas, NV
T. C. Geer, M&O, Las Vegas, NV
M. A. Lugo, M&O, Las Vegas, NV
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cc w/o encl:
E. F. O'Neill, M&O, Las Vegas, NV
T. W. Doering M&O, Las Vegas, NV
D. A. Thomas, M&O, Las Vegas, NV
H. A. Benton, M&O, Las Vegas, NV
M. L. Scott, M&O, Las Vegas, NV
A. M. Segrest, M&O, Las Vegas, NV
R D. Snell, M&O, Las Vegas, NV
J. L. Younker, M&O, Las Vegas, NV
T. W. Bjerstedt, DOE/YMSCO, Las Vegas, NV
R. L. Craun, DOE/YMSCO, Las Vegas, NV
D. J. Harrison, DOE/YMSCO, Las Vegas, NV
P. R. Russell, DOE/YMSCO, Las Vegas, NV
W. E. Barnes, DOE/YMSCO, Las Vegas, NV
J. R. Dyer, DOE/YMSCO, Las Vegas, NV
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