Hanford Site

This report provides a brief update on the status of major on-going programs at the Hanford site and suggests some possible current research directions for EMSP investigators.  More specific information on on-going site activities and possible research needs can be obtained by contacting the site representatives listed at the end of this report.

Currently, there are three major on-going activities at the Hanford site that may be of interest to EMSP investigators.  These activities are occurring in the management of the tank farms, startup of the waste treatment plant, and in the area of waste tank closure.  

Tank Farms Program

On-going activities at the tank farms are currently focused on waste retrieval, closure and identifying supplemental treatment technologies for the low activity wastes (LAW).  

Tank waste retrieval is currently either taking place or planned using what are termed modified sluicing or Mobile retrieval system (MRS) technologies..  The modified sluicing is on-going for tank S-112 and completed in C-106.  Modified sluicing is an application of low to medium pressure water nozels to both  dissolve and sluice materials to a central riser for removal from the tank.  MRS is a combination of a crawler to move material into place for removal by a water assisted vacuum system.  The goal is to remove as much tank waste as possible.  Acid additions (oxalic) have been used to facilitate retrieval of solids in C-106   Twenty –six tanks are slated for retrieval by 2006.  Complementing retrieval is permanent closure and isolation of the tanks and ancillary equipment.  Current plans call for grouting of tanks.  Remediation methods for the  other facilities in the farm is undecided.  

The supplemental treatment technologies are designed for wastes that have constituents (sulfate etc.) that limit glass formation. The technologies being considered are bulk vitrification, cast stone, and steam reforming.  Bulk vitrification is the technology tentatively scheduled to move forward and plans call for a melt run of waste from S-109 this November. 

 
Waste Treatment Plant (WTP)

The overall treatment process to be used in the WTP to process the tank wastes has been largely decided with construction of the WTP on-going and an active work force in place.  The basic pretreatment process consists of ultrafiltration, washing/leaching of the sludges and then Cs removal using ion exchange (Superlig 644).  Tc removal is not planned at this time.  Sr/TRU removal is also planned from envelope C (organic complexant containing waste).  Nearly all bench scale work is completed with only some oxidative leaching work on Cr still in progress. Pilot scale work will focuses on integrated operations (like recycle).  

Tank Farm Closure
With tank waste retrieval underway and the WTP in an active construction phase, attention is beginning to focus on the final closure activities for the waste tanks.  In this regard, preliminary performance assessments (PA) are being conducted to identify possible issues with respect to long term leaching of tank residuals.  These preliminary calculations use the current best estimates of the tank residual compositions.  The current PA focuses on the C tank farm since it is the first tank farm designated for closure.  Initial results indicate that the soluble anions are the most likely chemical species to be of concern (i.e. TcO4-, I- as radionuclides, and NO3-, CrO42- as hazardous components).

Research Areas

Currently funded EMSP projects that are open for renewal are primarily in four areas: waste tank chemistry, development of analytical methods, waste form development or waste leaching, and separations methods.  The following discussion gives some ideas on how activities in these areas might be focused to provide more impact on current Hanford site activities.  

Waste tank chemistry

Fundamental knowledge of waste tank chemistry continues to be an area that can provide insight into many different issues of concern at Hanford.  Knowledge of waste tank chemistry can assist in tank retrieval by allowing better predictions of the modified sluicing of tank waste, assist the WTP in better understanding the pretreatment and recycle processes, and influence the tank closure effort in developing a more fundamental understanding of the leaching of tank residuals.  Specific studies focused on the high ionic strength chemical behavior of oxalic acid could benefit engineers involved in the modified sluicing of tank wastes.   Studies of the chemistry of HLW glass limiting components such as Al, Cr, and sulfate would also be valuable.  A better understanding of the kinetics of aluminum precipitation from oversaturated solutions could help reduce uncertainty with respect to the processing and recycle of tank wastes.  Studies of Cr could assist in the understanding of the oxidative leaching of Cr in WTP solutions.  A better understanding of the chemistry of sulfate could also impact the development of technologies, such as fractional crystallization, which are being explored for the removal of HLW glass limiting components.

Closure decisions

Closure of tanks containing residuals require an improved fundamental understanding tank waste release models.  This would include leach rates, failure mechanisms, tank degradation, barrier performance etc.   

Analytical methods development

Research into the development of new analytical techniques for probing the composition of tank wastes remains of importance.  Current interest focuses on the analysis of iodine in tank wastes and the in-situ analysis of tank residuals.

Waste form development and waste leaching

The development of supplemental treatment technologies for LAW is the most active on-going effort at Hanford in this area.  Plans currently lean to the selection of bulk vitrification as the principal technology.  However, some uncertainty does remain in regards to the leaching chemistry of Tc and the chemical behavior of Tc in the bulk vitrification process.  

Studies of the leaching of tank residuals appears to be an area where fundamental science studies could have a significant future impact.  However, the knowledge of the tank residual composition is a major current unknown.  Current PA models do show that the chemical leaching behavior of the soluble anions (TcO4-, I-, CrO42-) is of interest.

Separations

This is not an area of emphasis at Hanford at present.  The WTP pretreatment process is largely decided for Sr/TRU and Cs removal.  In addition, current plans do not call for the removal of Tc.  The use of fractional crystallization is being studied from the standpoint of sulfate removal, but this relates more to an understanding of tank waste chemistry than solvent extraction or other separations technologies. 

More information on on-going site activities at Hanford can be obtained by contacting  Ken Gasper (Kenneth_a_ken_gasper@rl.gov) for information on the tank farms; Tony Knepp(anthony_j_knepp@rl.gov) for information on tank closure and risk assessment activities; Ron Calmus(Ronald_B_Calmus@rl.gov) for information on tank closure field activities, and Scott Saunders(sasaunde@bechtel.com) for information on current activities in the waste treatment plant.

