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Investigation of the potential for a critical excursion at the Pantex Plant was extended (from
that reported in Part I) with examination of pit staging. Here, the basic model represents the most
reactive configurations of pits in the containers used for handling and staging at the Pantex Plant.
The generic pit model considered previously (i.e, a 6.5-kg, 6.0-in.-diameter 239Pu shell) was
used again. The container was assumed to have the smallest volume, thus providing for the max-
imum numbers to be staged within a vault or magazine. For modeling purposes, the Rocky Flats
AL-R8 package was selected. The smallest container of this series is the 2030, nominally a
container with a 20-in. diameter and a 30-in. height. Actually, the 2030 is an 18-gauge (0.048-in.
thickness) steel can with a minimum inside diameter of 18.12 in. and an inside height of
27.21 in. This container is lined with Celotex and contains a minimum of other hardware. The pit
is assumed to be centered in the container in a holding fixture.

The maximum number of AL-R8 containers that may be staged in a given facility generally
is subject to administrative limits (e.g., in assembly/dismantlement cells and bays) and/or shelv-
ing and other hardware constraints. The ultimate limit is established by the physical volume of
the facility. Several bounding physical arrangements of the containers were modeled for normal,
abnormal, and severe accident conditions. The specific scenarios are discussed below.

The KENO and MCNP computer models (developed and validated as described in the earlier
paper) for the pit-and-container combinations incorporated additional simplifying assumptions.
The outer shell of the AL-R8 2030 container is assumed to be a right circular cylinder with a
steel wall of uniform thickness and without perturbations (i.e., rings, bolts, clamps are ne-
glected). The modest amount of refractory fiber insulation in the drum over the pressure relief
vent is modeled by an equivalent amount of Celotex.

Scenarios were based on administrative limits and actual or potential physical conditions that
could exist in the various facilities. Pits that are not involved in assembly/disassembly opera-
tions, subject to testing, or installed in explosive devices are staged in vaults or magazines in
approved storage containers. These storage facilities have nominal capacities ranging from 154
to 440 AL-R8 containers. Arrays include containers in close-packed planar arrays on the floor or
shelving, multi-level concentric rings on shelves, and in multi-unit pallets (which provide for
both spacing and ease of handling).
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The calculations predicted that all of the following configurations are subcritical:

• a single AL-R8 2030 staging container.
• arrays of bare, undamaged AL-R8 2030 staging containers stacked upright to as much as

four-high in a close-packed or palletized infinite planar array. Water flooding of the
interstitial space between containers actually reduces the multiplication factor. Flooding
the pit and container with water isolates the units (as shown by the fact that a single such
container and an infinite array thereof have essentially the same multiplication factor).
These results (and a parametric study of low-density interspersed water moderation)
indicate that the presence of water or other moderating material among the intact contain-
ers decreases, rather than increases, multiplication.

• finite arrays up to 16 x 16 x 10 in unmoderated close-packed configurations, which is
considerably more containers than the maximum number that could be placed into any of
the staging facilities.

• arrays of severely compressed (i.e., by 1/3 in diameter, corresponding to over 50% in
volume) containers stacked upright in a one-high infinite planar array or in a large 16x3
x 7 tumbled array, both tightly reflected by thick concrete.

• intact DP20 containers in any number or geometric arrangement.

Additionally, an infinite X-Y-Z dry array was predicted to be only slightly above the subcriti-
cal limit. Accounting for the material composition of, and the spacing provided by, pallets would
be likely to produce a subcritical value. Further, it is shown that interstitial water moderation up
to and including full flooding would lead to a less reactive configuration.

Essentially all of the configuration of pits in AL-R8 containers that were modeled are sub-
critical by a substantial amount (and actually significantly more so due to the conservative model
assumptions, e.g., pits all 239Pu isotopic composition, large mass, and small volume; small
volume containers). Thus, it is concluded that a critical configuration involving pits (as reported
in the earlier paper) and the pit/container combinations (in this paper) is not credible. Overall,
this conclusion is primarily attributable to the solid form of the fissile material, i.e., metallic
shells, and to the ruggedness of the containers.
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