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ANALYSIS METHODOLOGY 

Enclosed is DOE's Disposal Criticality Analysis Methodology Topical Report (YMP/TR-004Q, 
Revision 0) for review by the U.S. Nuclear Regulatory Commission (NRC). To facilitate your review, we 
are enclosing one copy of those references cited in the topical report that may not be readily available for 
your use. We have had many substantive interactions with your staff on our approach to disposal 
criticality analysis, and we look forward to the results of your acceptance and technical reviews of the 
topical report.  

As we discussed with your staff in the most recent of these interactions (an Appendix 7 meeting on 
October 7, 1998), we are requesting NRC's review and comments on DOE's disposal criticality analysis 
methodology and the planned approach to validating the methodology. As you are aware, we will be 
requesting your review of the application of the methodology to specific waste forms and waste package 
designs at repository conditions when we have determined those specific conditions. We will continue to 
discuss these key areas with you and your staff to keep you informed as these issues are resolved.  

Criticality analyses will use information on projected postclosure conditions when this information is 
available, based on design selection and design development sufficient to support detailed analyses of 
waste package and repository conditions for the chosen design. If our approach is acceptable, the license 
application and its supporting references would contain: 1) the demonstration that the methodology is 
valid for use under specific waste form, waste package, and repository conditions, and; 2) criticality 
analyses using the validated methodology.

The methodology presented in this topical report is risk-informed. It supports calculation of the 
probability and consequences of postclosure criticality, both of which will be inputs to the total system 
performance assessment that will support the license application. We believe the methodology presented 
in this topical report will support compliance with the risk-informed regulations currently under 
consideration by the NRC, as indicated in the draft 10 CFR Part 63. We agree with the NRC that risk
informed analysis is the best approach to providing reasonable assurance that the health and safety of the 
public will not be adversely affected by potential postclosure criticality.  

In addition to this topical report, a submittal to the NRC on the subject of disposal criticality is planned.  
In September 1999, we plan to submit an addendum to this topical report that will describe the analysis 
methodology appropriate for naval spent fuel. The methodology described in this report, with minor 
exceptions, is planned for use for degraded naval fuel. However, a more deterministic methodology is
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proposed for intact naval fuel as a result of its unique design. This methodology would employ different 
codes, cross sections, and benchmarks to validate naval fuel calculational methods and results.  

On a related subject, we discussed with your staff at the recent Appendix 7 meeting (referenced above) 
disposition of NRC's October 4, 1995 comments on the annotated outline for this topical report. As we 
noted in the meeting, the three-year interval between development of the annotated outline and 
completion of the topical report has resulted in a substantial maturation of our approach, as reflected in 
differences between the annotated outline and the structure of the final topical report. We believe we 
have addressed the staff s comments on the annotated outline in the final topical report, where 
appropriate. However, we look forward to your confirmation that your original comments on the 
annotated outline have been adequately resolved.  

Again, we look forward to your review of the topical report, as well as to future interactions with your 
staff on the report and on the subject of postclosure criticality. If you have any questions, please call 
Paige R.Z. Russell at (702) 794-1315, or April V. Gil at (702) 794-5578.  

Atepphan Brocoumn 
Acting Assistant Manager, Office of 

Licensing and Regulatory Compliance 

OL&RC:AVG-0582 

Enclosures: 
1) Disposal Criticality Analysis Methodology 

Topical Report 
2) Reference Documents 

cc w/encl 1: 
A. B. Brownstein, DOE/HQ (RW-52) FORS 
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S. H. Hanauer, DOE/HQ (RW-2) FORS 
Wes Patrick, CNWRA, San Antonio, TX (2) 
Steve Kraft, NEI, Washington, DC 
M. Rahimi, NRC, Rockville, MD 
S. L. Wastler, NRC, Rockville, MD (2) 
Richard Weller, NRC, Rockville, MD 
R. R. Loux, State of Nevada, Carson City, NV 
OL&RC Library 
Records Processing Center 
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B. R. Mettam, Inyo County, Independence, CA 
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Tammy Manzini, Lander County, Austin, NV 
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L. W. Bradshaw, Nye County, Pahrump, NV 
Jerry McKnight, Nye County, Tontopah, NV 
Wayne Cameron, White Pine County, Ely, NV 
R. I. Holden, National Congress of American Indians, 

Washington, DC 
Tom Burton, Nevada Indian Environmental Coalition, 

Reno, NV 
K. L. Ashe, M&O, Las Vegas, NV 
J. N. Bailey, M&O, Las Vegas, NV 
H. A. Benton, M&O, Las Vegas, NV 
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P. R.Z. Russell, DOE/YMSCO, Las Vegas, NV



The following is a listing of the M&O generated documents that have been provided in 

the accompanying package. A total of 52 reference documents have been provided.  

Bruton, C.J. 1996. Near-FieldfandAltered-Zone Envi,'onm ,- ',, Volume I. Livermore, California 

1 Lawrence Livermore National Laboratory. MOL. 19970515.0072.  

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating 

Contractors) 1996a. Waste Package Development Technical Document. BBAOOOOO0-0 1717-5705-0000' 

REV 0 1. Las Vegas, Nevada: Author. MOL. 19961105.0228.  A•+,•,• , r_.. -. A.2 .... .. C D~t,t i,,m it] VYirr,,

CRWMS M&O 1996b. Total System Performance Assessment-I V9.9: An tva'uation ol,.  
,3 Mountain Repository. B00000000-0 17 17-2200-00136 REV 01. Las Vegas, Nevada.: Author.  

MOL. 19960724.0188.  

h CRWMS M&O 1996c. Probabilistic External Criticality Evaluation. BB0000000-0 1717-2200-00037 

REV 00. Las Vegas, Nevada: Author. MOL. 19961029.0024 

-- CRWMS M&O 1997a. Waste Package Probabilistic Criticality Analysis: Summary Report of Evaluations 

0:5 in 1997. BBAOOOOOO-01717-5
705- 0 0 0 15 REV 00. Las Vegas, Nevada: Author. MOL.19980105.0

0 8 6 .

CRWMS M&O 1997b. Summary Report of SNF Isotopic Comparisons for the Disposal Criticality 

- Analysis Methodology. B00000000-01717-5705-00077 REV 00. Las Vegas, Nevada: Author.  

MOL.19971231.0277.  

CRWMS M&O 1997c. Third Waste Package Probabilistic Criticality Analysis. Methodology for Basket 

L~c- Degradation with Application to Commercial Spent Nuclear Fuel. BBAOOOOOO-01717-0200-00049 REV 

00. Las Vegas, Nevada: Author. MOL. 19980116.0070.  

CRWMS M&O 1997d. Degraded Mode Criticalitv Analysis of Immobilized Plutonium Waste Forms in a 

Geologic Repository. A00000000-01717-5705-0001
4 REV 01. Las Vegas, Nevada: Author.  

MOL. 19980422.091 I.

CRWMS M&O 1997e. Criticality Consequence Analysis Involving Intact PWR SNF in a Degraded 21 

PWR Assembly Waste Package. BBAOOOO0O-0 1717-0200-00057 REV 00. Las Vegas. Nevada: Author.  

MOL. 19980106.033 1.  

'. , CRWMS M&O 1997g. Software Qualification Report for the SCALE Modular Code System Version 4.3, 

1-0 CSCi:3001 I V4.3. 30011-2002 Rev. 01. Las Vegas, Nevada: Author. MOL. 19970731.0
8 8 4 .  

CRWMS M&O 1997h. Classification of the Preliminary MGDS Repository Design. B00000000-0171
7

0200-00134 REV 00. Las Vegas. Nevada: Author. MOL.19980211.1192.  

CRWMS M&O 1997i. Construction of Scenarios for Nuclear Criticality at the Potential Repository at 

Yucca Mountain. Nevada. B00000000-0 1717-2200-00194 REV 00. Las Vegas, Nevada: Author.  

MOL. 19980204.028 1.  

CRWMS M&O 1997j. Evaluation of the Potential for Deposition of Uranium/Plutoniumfrom Repository 

3 Waste Packages. BBA000000-0 1717-0200-00050 REV 00. Las Vegas, Nevada: Author.  

MOL. 19980216.0001.  

4.J CRWMS M&O 1998c. Criticality Abstraction/Testing Workshop Results. BOOOOOOOO-01717-
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CRWMS M&O 1998e. Evalubrron ot'Codisposal l'iaibilitV Y .i luIn m -I t .u)E-)0 ned Spen Fuel 

5 Phase II Degraded Codisposal Waste Package Internal Criticality. BBAOO0000-0 1717-5705-0001 7 REV 

S 1. Las Vegas, Nevada: Author. MOL. 19980701.0782.  

\ ,• (,•CRWMS M&O 1998f. Principal Isotope Selection Report. B00000000-0 1717-5705-00104 REV 00- Las 

Vegas, Nevada: Author. MOL. 19980827.0187.  

CRWMS M&O 1998j. Canistered Spent Nuclear Fuel Dispo.,al Container System Description Document.  
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CRWMS M&O 19981. Summary Report of Laboratory Critical Experiment Analyses Performed for 
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Author. MOL. 19980729.0080.  

� RWMS M&O 1998m. Selection of MCNP Cross Section Libraries. BOOOOOOOO-0 1717-5705-00099 REV: 

00. Las Vegas, Nevada: Author. MOL. 19980722.00 4 2.  

CRWMS M&O 1998n. Range of Neutronic Parameters for Repository Criticality Analyses. BOOOOOOOO- / 

01717-5705-00101 REV 00. Las Vegas. Nevada: Author. MOL. 19980825.000
2 .  

CRWMS M&O 1998o. Software Routine Report for WAPDEG (Version 3.06). 30048-2999 Rev. 00. Las 
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2 Vegas, Nevada: Author. MOL. 19980609.0061.  

- CRWMS M&O 1998p. Report on External Criticality ofPlutonium Waste Forms in a Geologic 

S- Repository. BBAOOOOOO-01717-5705-0001
8 REV 01". Las Vegas, Nevada: Author. MOL. 19980318.0412.  

"CRWMS M&O 1998q. Geochemical and Physical Analysis of Degradation Modes of HEU in a 

• Codisposal Waste Package with HLW Canisters. BBAOOOOOO-01717-0
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7 .  

CRWMS M&O 1998t. Software Qualification Report for MCNP Version 4B2, A General Monte Carlo N

Particle Transport Code. CSCI:30033 V4B2LV. 30033-2003 Rev. 01. Las Vegas, Nevada: Author.  
S•MOL. 19980622.0637.  

DOE (U.S. Department of Energy) 1996. Civilian Radioactive Waste Management System Management 

and Operating Contractor Requirements Document DOE/RW-0406, Rev 04. AOOOOOOOO-00811-1708

-T 00003 REV 04. Washington. D.C.: U.S. Department of Energy. MOL.19980623.09
4 6.  

DOE 1998a. Quality Assurance Requirements and Description. DOE/RW-0333P, Rev 8. Washington.  

5 2 S D.C.: U.S. Department of Energy. MOL. 19980601.0022.
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) ~QAP 6.2, Document Review. MOL. 19981124.0287 

YAP-5.8Q, Technical Document Preparation. MOL. 19980803.0414.  

3 QAP-2-3, Classification of Permanent Items. MOL. 19981016.0121 
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Evaluation of Internal Criticality Configurations. BBAOOOOOO-0 1717-2200-00005 REV 00. Las Vegas, 

"• Nevada: Author. MOL. 19960924.0193.  
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BOOOOOOO-0171 7 -5 7 05 -0 00 2 7 REV 00. Las Vegas, Nevada: Author. MOL. 19960826.0095.  
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C> RWMS M&O 1997a. Repository Subsurface Layout Configuration Analysis. BCAOOOOOO-0 1717-0200
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CRWMS M&O 1997f. Input Files and Models Used in Waste Quantity. Mix and Throughput Study. IOC 
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CRWMS M&O 1997k. Preliminary Design Basis for WP Thermal Analysis. BBAAOOOOO-01717-0200

Ll. 00019 REV 00. Las Vegas, Nevada: Author. MOL.19980203.0529.  

, CRWMS M&O 1998d. Design Basis Cladding Analysis. BBAOOOOOO-01717-0200-000
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CRWMS M&O 1998e. EQ6 Calculation for Chemical Degradation of PWR LEU and PWR MOX Spent 
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