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Three postulated accident scenarios for weapons disassembly have been investigated. The
first deals with a tetrahedral configuration of four generic pits; the second, an infinite planar
array of generic pits with varying interstitial water density; and the third, a spherical shell with
internal mass suspension in water varying the size and mass of the shell. Calculations supporting
this analysis were performed using the Monte Carlo Neutron Photon transport code MCNP4A on
a SUN SPARCstation. The generic pit is a pure Pu-239 shell, 6.5 kg in mass and 6 in. outside
diameter (o.d.), with a solid density of 19.86 g/cm3.

The analysis for the first scenario was performed by setting up a three-dimensional, close-
packed (i.e., surface-to-surface contact) configuration of three generic pits. All the pits had
internal voids and thick (>30 cm) water reflection. The pits were then separated from the center
point of the tetrahedron in 0.5-cm increments and the & was calculated. The pits were moved
apart until the surface-to-surface separation was approximately the pit diameter. There is an
inconclusive indication that pits at small (near a tenth of pit diameters) separations may be
slightly more reactive than at the close-packed configuration. More resolution in the 0-2 cm
regime is needed to more completely understand this scenario.

The second scenario analysis follows from the first. Infinite planar arrays of 6.0-kg and
6.5-kg, 6-in. o.d. pits were analyzed with varying interstitial water density. In two cases concrete
reflection on the bottom surface was used with thick water reflection above (>60 cm) to account
for the change in water density. The third case used water in all directions surrounding the array.
A peak in k was noticed in the 20-30% water-density regime. This peak was 15-20% higher
than the full water density k . It was also noted that concrete reflection on one side of the array
contributed significantly to the overall reactivity of the system over the purely water reflection.

The third analysis looked at internal flooding and subsequent suspension of Pu internally in a
single, thick water-reflected generic pit. Analysis of typical stockpile items indicates that maxi-
mum reactivity is obtained when 10% of the total pit mass is internally suspended in the internal
water. For this scenario, Pu masses of 6.0 kg, 6.5 kg, and 7.0 kg were used. These masses - '
which started as solid spheres - were expanded until 12 in. o.d. was reached. A constant 10% of
the mass was uniformly dispersed in the internal water. The remaining Pu shell was maintained
at constant solid density. Generally, for outside diameters between ~4 and 8 in., the configuration
is subcritical. At outside diameters less than 4 in. fast neutrons are the main contributors to super-
criticality while above moderation plays a greater role.

Future studies will focus on higher resolution of small pit separation regimes and snapshots
of hydrodynamic processes of water/plutonium mixtures.
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