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Technical Challenge Sheet

1.
CH2M HILL Technical Challenge Area:  Disposal

2.
Title:
Strategy for Long-Term Performance Testing and Comparison of Performance for Different Waste Forms
3. CH2M HILL Points of Contact:  

Ken Gasper (509) 373-1948, Fax: (509) 373-9093, Kenneth_A_Ken_Gasper@rl.gov

4. Description: 

As part of the Hanford Mission Acceleration, CH2M HILL is currently developing a strategy to predict long term performance of alternative waste forms based upon the results of short-term tests.  The long-term performance of the final disposed waste form has a significant impact on the ability of a disposal system to control contaminant release within acceptable limits.  Two main items are important in developing the strategy to model the long-term performance of a waste form into a technically defensible performance assessment.  

· The fundamental mechanism that controls the release of the contaminants must be understood, and the fundamental weathering or diagenesis (evolution) of the “matrix” of the waste form must be known and considered.  

· A test must supply input data that is relevant to modeling waste form behavior when exposed to the unsaturated flow conditions expected in Hanford soils.  

Through extensive efforts, the mechanisms of contaminant release from borosilicate glass have been elucidated and tests developed that supply input for appropriate long-term performance assessment (see PNNL report, “A Strategy to Conduct an Analysis of the Long-Term Performance of Low-Activity Waste Glass in a Shallow Subsurface Disposal System at Hanford,” PNNL-11834).  However, a similar understanding is lacking for other waste forms being considered from treatments other than vitrification into borosilicate glass.  The supplemental technologies being considered include bulk vitrification, steam reforming, and containerized grout.  Hanford requires an understanding of the basic mechanisms that will govern contaminant release from these waste forms and accelerated test results that allow technically defensible modeling of their long-term performance.  Modeling of each new waste form (bulk vitrification, steam reforming, and containerized grout) presents unique technical challenges.

Bulk Vitrification--The bulk vitrification waste form is an alumino-silicate glass.  Like the ILAW borosilicate glasses, contaminants in an alumino-silicate glass have very low solid-state diffusion rates, and contaminant release is predominantly controlled by the dissolution rate of the non-porous glass waste form.  

Steam Reforming--Steam reforming produces a granular waste form that is comprised of several different crystalline phases.  The dissolution rates of the different crystalline phases along with the internal porosity of the individual granules are thought to play a role in controlling the rate of contaminant release.  However, no standard waste form performance test has been established for this waste form.  Based on preliminary work conducted at PNNL and SRTC, the SPFT, PUF, and PCT tests appear to be useful in collecting the necessary data for PA modeling.  However, additional testing is required before the fundamental mechanism that controls the release of the contaminants is understood and technically defensible long-term modeling can be performed.


Cast Stone--The waste form produced by the Cast Stone technology is significantly different from the glass waste forms and the steam-reformed product.  It is commonly assumed that contaminants in the high-pH pore solution diffuse to the surface of the waste form where they are leached by infiltrating water.  Short-term tests (e.g. ANSI/ANS 16.1 leach test) present a method for comparing the performance of different newly prepared grout formulations such as Cast Stone, but these may not be sufficient to assess the long-term performance of grout for Hanford.

In summary, the current strategy for extrapolating short-term tests on borosilicate glasses to long-term performance results must be modified to include other waste forms under consideration.  In addition, more testing of steam reforming products is required before the fundamental mechanism that controls the release of the contaminants is understood and technically defensible long-term modeling can be performed.  Also, a much better understanding of the fundamental mechanisms controlling contaminant release rates from grout waste forms and a systems-level analysis of an immobilized low-activity waste (ILAW) Hanford disposal site with grouted waste is needed.  Development of new accelerated tests that can account for grout aging and Hanford specific conditions is critically needed.  

This is not an RFI or RFP and there is no guarantee that it will result in a procurement. 


 It is the intent of CH2M HILL to share our potential needs with the vendors.
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