
NRC comment: 

While the proposed Hematite soil processing involves low concentrations of U-235 , there are 
large volumes and the potential for containing many Kgs ofU-235. The aqueous soil processing 
operations have the potential for causing some of the uranium to move from the soil phase to an 
aqueous phase. The uncertainty about the soil treatment chemical additives, the amount of water 
used for individual treatment batches, and the subsequent treatment and disposition of water 
following soil treatment all contribute to uncertainty about the potential for concentration of U-
235 . 

While the staff recognizes the limited potential for the soil processing operations to produce U-
235 concentrations that present a nuclear criticality risk, it does require additional information on 
controls that will WEC will impose on the soil processing operations that involve U-235 before 
the staff can conclude that the risk of criticality is being adequately managed. 

The supplemental information provided in Westinghouse ' s November 5, 20I3 submittal needs 
enhancements with respect to the information provided concerning the treatment for the removal 
and/or stabilization ofYOCs and other chemicals associated with the waste material. Since that 
the amount and types of reagents added to a batch are dependent upon the constituents of the 
material, it appears a bounding calculation may be difficult if not impossible to provide. From 
Westinghouse ' s submittal the NRC staff has concluded a stoichiometric equation is utilized to 
determine the additives to the tank when the constituents of the material to be treated are 
identified. The staffs concerns are associated with how USEI ensures that the solution 
generated during the treatment process does not result in a U-235 concentration of 11 giL or 
greater. 

In order for the staff to be able to approve the chemical treatment of materials at USEI the staff 
needs to be assured that Westinghouse has in place adequate controls to ensure that the solution 
concentration does not reach I I giL. The additional controls could involve a combination of 
actions as appropriate such as batch-specific sampling prior to treatment operations, batch
specific calculations prior to treatment operations, batch-specific measurements after soil 
treatment operations, and commitments for the treatment of any liquids with higher 
concentrations of U-235 . 

Westinghouse Response: 

Westinghouse evaluated the potential for the total amount of U-235 present in the soil at a 
concentration of 0.1 g235 U/L to leach from the soi I and enter the minimal amount of reagent ( 1 
percent by weight of soil) to create the maximum concentration of U-235 in the reagent. For 
liquid reagents or dry reagents where water needs to be added, the result was a solution 
containing 6.7 g235U/L, which is less than 1 I .6 g235U/L, which is the maximum subcritical 
infinite sea concentration for water. In a telephone conversation on November 14, 2013, NRC 
acknowledged this evaluation, but considered that the evaluation should also address the 
potential for higher concentrations, including precipitates, to form within the liquid reagent 
solution and eventually form into a critical mass. For dry reagents where water does not need to 
be added, there would be no solution or precipitation. 

Westinghouse has considered the potential for a reagent solution mechanism to form a critical 
mass and determined that a critical mass cannot be formed , as follows: 

• The treatment bins are rectangular open top boxes with flat bottoms (see example picture 
below). The flat bottoms are necessary to ensure the reagent is thoroughly mixed, using 
excavator equipment, with the waste. The floor of the treatment bins do not provide a 



mechanism for solution/precipitate to flow into a lump configuration. The treatment 
breaks down or destroys the VOCs, so the reagents are not later removed with the 
hazardous constituents. Destruction of the VOCs is maximized by thorough mixing of 
the reagents and waste, and they remain mixed together. Any excess solution/precipitate 
is captured into a solidification medium (such as clay) that is mixed into the waste prior 
to its removal from the treatment bin for disposal. 

• To date, Westinghouse has shipped to USEI 637 railcars of waste that did not require 
VOC treatment at USEJ. The highest amount ofU-235 in any one railcar has been 443 g. 
This data is from the shipping documents and is based on the sampling protocols 
approved per Amendment 58. Westinghouse will use this approved process to ensure 
that the maximum U-235 in a railcar shipped from HOP to USEI for VOC treatment does 
not exceed 700 g. USEI will not perform VOC treatment on more than one railcar of 
HOP waste in a treatment bin at a time (general practice is one transfer truck per 
treatment bin, or about 1/3 of a railcar per treatment bin). These controls will ensure that 
the waste remains safely subcritical during VOC treatment. 


