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| have prepared a discussion of uncertainties and interpretation to add to the criticality risk insight. | would be
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Criticality Risk Insights
Low-Risk Significance:

1. The potential for criticality to occur either within the waste package or in the geosphere
is considered unlikely; in addition, if it were to occur, the consequences would be limited
(e.g., at most doubling of the inventory of fission products and locally increasing
the temperature). (CODELL)

Uncertainties

- The low likelihood of a nuclear criticality event within a waste package is primarily dependent
upon (a) limited water entering waste packages, (b) the retention of nuclear poisons, including
the borated stainless steel, within the waste package, and (c) taking credit for actinides and
fission products within spent fuel. High risk significant insights may affect the first two
assumptions and the NRC does not currently permit taking credit for fission products in spent
fuel.

- The formation and mobilization of significant quantities of plutonium colloids may allow the
accumulation of a critical mass either within the waste package or in the geosphere.

- The effects of radiation produced by criticality events have not been evaluated. Also, transient
criticality events have the potential to disrupt the waste form and cladding. If the cladding and
waste form are shown to be otherwise robust, transient criticality events may provide a
mechanism leading to release. Transient criticality states can be readily reached from steady
state criticality configurations through dynamic events such as rock fall, movements of the waste
package, and seismic events.

Interpretation

The likelihood and consequences of criticality events, and therefore the risk, are dependent on
the design and performance of the engineered barrier system, including the waste package
internals. With well designed waste package internals and a robust engineered barrier system,
which directly benefits repository performance, the probability of criticality should be low and
should provide limited excess reactivity for criticality transients. Conversely, widespread poor
engineered barrier system performance during the regulatory period may allow significant
numbers of waste packages to become critical with excess reactivity available for criticality
transients. This situation would merit a more thorough examination of the potential
consequences of the criticality events.

See Figures 4.3.1H and 4.3.11
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