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ICPP CUSTOM DISSOLVER EXPLOSION RECOVERY 

by Rick Demmer* and Rick Hawk* 

This report discusses the recovery from the February 9, 1991 small scale explosion 
in a custom processing dissolver at the Idaho Chemical Processing Plant (ICPP) a 
Department of Energy facility at the Idaho National Engineering Laboratory. The custom 
processing facility is a limited production area designed to recover unirradiated uranium 
fuel. A small amount of the nuclear material received and stored at the ICPP is unique 
and incompatible with the major headend dissolution processes. Custom processing is a 
small scale dissolution facility to process these materials in an economonical fashion in the 
CPP-627, Hot Chemistry Laboratory. Two glass dissolvers were contained in a large walk-
in hood area (see figure 1). Utilities for dissolution and connections to the major ICPP 
uranium separation facility were provided. The fuel processing operations during this 
campaign involved dissolving uranium metal, uranium oxides and uranium/fissium alloy 
in nitric acid. 

The explosion released energy roughly equivilent to a Class C firecracker, spreading-
contamination throughout the lab (including plutonium and americium). Additionally, the 
presence of fissile materials presented unique problems. Novel approaches to 
decontamination and recovery of the fuel material were prepared in response to stringent 
controls required. Maintaining effective contamination control, and minimizing the chance 
of personnel skin contamination or internal exposure was of primary concern throughout 
the recovery process. Initial decontamination began with much peripheral, unnecessary 
equipment removed to waste. Stringent personnel protective clothing and operational 
health physics controls were enforced. No personnel contamination, internal exposure or 
spread of contamination outside of the lab occurred during the entire recovery effort. New 
safety documents were required because operating conditions were no longer satisfied by 
the failed equipment. Criticality standards complicated the recovery, could not be reduced 
during these post accident/non-operating conditions, and therefore had to be constantly 
considered during recovery. 

*Rick Demmer and Rick Hawk are employed by the Westinghouse Idaho Nuclear Co., Inc. 
as a senior scientist and shift supervisor respectively. 
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Precautions against accidental explosions of material during recovery were 
thoroughly investigated and mitigated under the supervision of an explosives engineer. 
Under his guidance, testing procedures and equipment were produced, including a shock 
impact testing device (see figure 2). Initial recovery efforts concentrated on making sure 
that no further explosions could occur. Careful testing of spilled liquid in the walk-in hood 
and dried material expelled outside the hood provided confidence that work could proceed 
safely. Throughout the recovery, equipment had to be designed in such a manner that it 
could be used in highly contaminated areas where dexterity would be very limited. 
Numerous obstacles to material recovery, equipment removal, waste disposal and 
decontamination were anticipated and overcome in the performance of this recovery effort. 

Investigations of the accident, prior to the recovery of the failed fuel material, 
speculated that the most probable cause was the inadvertent inclusion of explosively reactive 
material with the fuel1. Chemical analysis of samples from previous dissolver batches 
discovered no suspicious substances, indicating that this dissolution batch alone posed this 
unique hazard. Results of chemical analysis of the recovered fuel material supported the 
opinion of these investigation committees. Samples were selected and analyzed using X-ray 
fluorescence. Suspicious samples which might prove to be a source for the explosion were 
intensively analyzed using Inductively Coupled Plasma Spectroscopy. Five samples 
demonstrated high zirconium to uranium ratios indicative of material which could exhibit 
the epsilon phase zirconium characteristic of explosivity in the presence of nitric acid2. 
Other materials (Thorium, etc.) were also present, though unexpected, in the fuel charge. 

1. L.A. Decker, et al, Report of the Investigation of the 9 February 1991 ICPP Custom 
Processing Dissolver Explosion, May 31, 1991. 

2. R.P. Larson, R.S. Shor, H.M. Feder, D.S. Flekkema, Report ANL-5135, "A Study 
of the Explosive Properties of Uranium-Zirconium Alloys", Argonne National 
Laboratory, 1954. 
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Figure 1 

Photograph of the Walk-in Hood and Dissolver #1 
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Figure 2 
Shock-Impact Testing Device 




