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Abstract 
 

This presentation will describe the methodology and approach used to address the issue of 
criticality in the proposed repository at Yucca Mountain during the postclosure disposal time 
period. The United States Nuclear Regulatory Commission regulatory criteria will be reviewed 
relevant to postclosure criticality; the role of criticality will be explained within the overall 
repository performance assessment; the strategy will be described for preventing criticality via 
design features and waste form properties; and the numerous considerations will be reviewed 
relevant to criticality of spent fuel during disposal.  

The most significant and effective measures for prevention of criticality in the repository include: 
multiple, redundant barriers that act to isolate the fissionable material from water (which can act as 
a moderator, corrosive agent, and transporter of fissile material); inherent geometry of the waste 
package internals and waste forms; presence of fixed neutron absorbers in the waste package 
internals; and fuel burnup for commercial SNF.  

Within the probabilistic approach, criticality is considered an event, and the total probability of a 
criticality event during the disposal time period is calculated and compared against the regulatory 
criterion. The total probability of criticality includes contributions associated with both internal 
(within the waste package) and external (external to the waste package) criticality for each of the 
initiating events that could lead to waste package breach. Despite numerous and significant 
conservative analysis assumptions in the event sequences requisite to enabling criticality (i.e., 
analysis assumptions that increase the calculated probability of criticality), the probability of 
nuclear criticality during the postclosure performance period is determined to be below the 
regulatory threshold for inclusion in the repository performance assessment. 

 


