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content, but the additional B-10 could not be used to 
permit additional Pu-239.  

A constraint is placed on the make-up of the glass 
frit.  The parametric studies showed introduction of these 
oxides, with the exception of Na2O, reduces reactivity of 
the glass matrix.  For Na2O, the effect on reactivity is 
small and insignificant given the margins embodied in the 
proposed evaluation limit.  While different amounts of 
these oxides do not adversely affect the basis of the 
proposed limit, it is not possible to assert a different oxide 
in the frit would not do so.  Thus, inclusion of different 
frit constituents would require further evaluation.

The only constraint placed on the constituents of the 
high level waste applies to elements with an atomic 
number greater than or equal to 92.  The addition of 
constituents with lower atomic numbers will reduce the 
reactivity of the glass matrix.  For elements with an 
atomic number greater than or equal to 92, an equivalent 
Pu-239 model is proposed. The Pu-239 equivalency rules 
proposed conservatively account for the reactivity effects 
observed in the parametric studies described above.  

Summary of Conservatisms and Uncertainties

The proposed limit embodies large conservatisms 
intended to provide assurance of safety in spite of 
significant uncertainties associated with its development.  
It does not provide margin to account for process upset 
conditions (e.g., non-homogeneity).  Accordingly, if used, 
it would be the user’s responsibility to evaluate their 
process to ensure any uncertainties in process conditions 
and credible abnormal upsets do not result in falling 
below the limit or jeopardizing its technical basis.

Conservatisms

The 0.2 subcritical margin is large compared with 
margins normally provided by subcritical limits.  Other 
conservatisms embodied in the proposed limit include:

! ignores parasitic neutron absorption by any Li-6
which may be present;

! is based on a high concentration of B-10 (B-10 is 
a more effective parasitic neutron absorber at 
lower concentrations);

! ignores any parasitic neutron absorption by any 
non-fissionable HLW constituents;

! incorporates a conservative equivalency 
approach for fissionable HLW constituents; and

! is based on an infinite system.

Uncertainties

The single most significant uncertainty arises from 
the inability to validate the calculations which form the 

technical basis of the evaluation limit.  While they are 
done with the latest available nuclear data and well 
established analytical methods, they are, nonetheless, not 
validated as required for subcritical safety limits. The 
evaluation limit also does not consider all possible 
fissionable isotopes.  While many were examined, HLW 
streams could possess others.

Significance

The proposed evaluation limit would permit 
significantly higher quantities of fissile nuclides be 
included into the vitrified waste form, while concurrently 
accounting for any non-fissile, fissionable nuclides.

DISCLAIMER

This report was prepared as an account of work 
sponsored by an agency of the United States Government. 
Neither the United States Government nor any of their 
employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the 
accuracy or usefulness of any information, apparatus, 
product, or process disclosed. Reference herein to any 
specific commercial product, process, or service by trade 
name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States 
Government or any agency thereof. The views and 
opinions of author expressed herein do not necessarily 
state or reflect those of the United States Government or 
any agency thereof.
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