	[image: image1.jpg]Radioactive Waste
= Management





	
	


	Packaging of Uncemented U-bits and Uncemented TMECs at the Box Encapsulation Plant

(Conceptual Stage)
Summary of Assessment Report

Issue date of Assessment Report: 15 April 2014


Introduction
Sellafield Ltd has sought an extension to the Radioactive Waste Management Limited (RWM) (formerly NDA Radioactive Waste Management Directorate) Conceptual stage endorsement for conditioning legacy Miscellaneous Beta Gamma Waste (MBGW) through the Box Encapsulation Plant (BEP), which was issued in August 2013. The proposal is to extend the endorsement of conditioning of wastes at BEP to include two new waste streams, uncemented uranium metal fuel bits (uncemented U-bits) and uncemented Tokai Mura End Crops (uncemented TMECs).  RWM notes that the proposed waste does not fall within the common definition of MBGW.

This report provides the basis and findings of the RWM assessment of Sellafield Ltd proposals for conditioning uncemented U-bits and uncemented TMECs through BEP. A full Disposability Assessment was not performed for these proposed new waste feeds to BEP. Instead the assessment was based on a limited review of a previous assessment carried out in 2012 that also included these wastes (‘Encapsulation of Legacy Fuel and Fuel Bearing Materials from Sellafield Ponds’, undertaken on behalf of the Sellafield Ltd Solid Treatment Plant Technology Underpinning Project, or STPTUP), examining the relevant conclusions of that assessment as they would apply to packaging in BEP.

The approach to the assessment of the current proposals is intended to make best use of existing information and assessment work. It is justified because the waste, proposed container and proposed grout encapsulant are the same, and the packaging processes for STPTUP and BEP are almost identical. Furthermore, the previous STPTUP assessment considered packages of uncemented TMECs as bounding regarding their radionuclide inventory and wasteform evolution.  Consequently, the findings are directly relevant and applicable to the current BEP assessment, which is likewise concerned with TMECs. RWM therefore has confidence that this comparative review has identified, and provided understanding of, the Compliance Gaps arising from the current proposal.

Background
Uncemented U-bits and uncemented TMECs are uranium bearing waste streams currently stored in legacy ponds at Sellafield (in the First Generation Magnox Storage Pond, or FGMSP, and Fuel Handling Plant pond, or FHP). They have arisen from Magnox (type) fuel reprocessing activities at Sellafield. Both cemented and uncemented U-bits and cemented and uncemented TMECs are currently stored in the ponds. This assessment applies to the uncemented wastes only. 

In 2012 RWM considered disposability of these wastes in an assessment for the STPTUP project. In the context of this report the STPTUP project objective is to identify potential conditioning processes for pond solids and the BEP facility represents a potential facility for packaging the waste. 

The 2012 STPTUP proposal considered cement (Portland cement based and Magnesium Phosphate cements) and polymer options for encapsulation. The assessment identified a number of Compliance Gaps and associated Action Points at Conceptual stage, which prevented RWM endorsement of any of the conditioning proposals. 

In 2013 RWM assessed a proposal for encapsulating a variety of legacy MBGW, from a range of donor facilities, through BEP, using the same container, furniture, encapsulant and packaging process referred to in this assessment. The proposal gained Conceptual stage endorsement including conditioning of previously cemented U-bits and cemented TMECs which had been interim stored in the FGMSP. This proposal represents a request for extension of the Conceptual stage endorsement to uncemented U-bits and uncemented TMECs.

Waste packaging proposal and scope of assessment
The wastes would be recovered from Sellafield legacy ponds, deluge washed to remove sludge and then transported in mild steel skips (FGMSP wastes) or in stainless steel baskets (for FHP TMECs) to BEP. There the containers of waste would be placed into a liner (8mm duplex stainless steel) and flood grouted with a cementitious grout. Following curing and application of a capping grout layer the liners would be placed inside a 3m3 box (8mm duplex stainless steel) and lidded for interim storage, without grouting the annulus space. 

This represents an interim step towards production of a final product. Following interim storage, and prior to transport and disposal, the remaining annulus space between the container and the liner of waste would be filled with clean grout. 

RWM concludes that the waste packaging proposal described for BEP is essentially the same as the encapsulation option (using a Portland cement based grout) assessed in 2012 for STPTUP. The only variation is that in this proposal the waste would not be unloaded but be left within its pond skip or basket when placed within the liner for grouting. 

The wastes considered here were considered in the STPTUP assessment and formed the basis of the wasteform and package inventories assessed. Therefore RWM concludes that extension of the findings from the STPTUP assessment to the current proposal to condition the same wastes through BEP is justifiable.

A full disposability assessment was not performed. Instead the basis of this assessment was a review/comparison of technical and safety evaluations carried out for STPTUP, in the context of extending those conclusions to the proposal for packaging the wastes through BEP. The objective of review was to identify and understand any Compliance Gaps and Action Points arising from the current proposal. 

Parameters used for assessment

The parameters used for technical and safety evaluation of the STPTUP assessment were reviewed in the context of the packaging proposals for the BEP proposal to ascertain whether they could also be applied to the waste packages resulting from this proposal to condition the uncemented U-bits and uncemented TMECs through BEP. 

As a result of the review RWM concludes:

· The wasteform to be produced in BEP would be highly analogous to that assessed in STPTUP; 

· The average and maximum package assessment inventories for uncemented TMECs, used for STPTUP, are concluded to be suitable and bounding for the proposed packages of uncemented U-bits and uncemented TMECs through BEP and result in robust identification of safety issues; 

· A key finding of the STPTUP assessment, that expansive corrosion of uranium/reactive metal would significantly affect the properties and performance of the grouted wasteform, also applies to this proposal. Wasteform break-up and production of particulate was predicted. This comprises Conceptual stage Compliance Gap 1;
· Significant bulk gas and radioactive gas production was predicted to result from waste corrosion in packages of uncemented U-bits and uncemented TMECs produced at BEP; and

· Since the current assessment considers specific waste items excluding enriched material any issues in the STPTUP assessment relating to enriched material can be discounted. 

Overall RWM concludes that the parameters used in STPTUP for technical and safety analyses also can justifiably be applied to the current proposal and can be used to identify safety issues. The consequences of reactive metal corrosion and consequent wasteform evolution identified here form the basis of Compliance Gap 1 requiring resolution at Conceptual stage.

Outcome of assessment

Bulk gas production resulting from corrosion of uranium/reactive metal from the proposed maximum assessment packages is predicted to be greater than that acceptable in an SWTC during normal transport, which may result in unacceptable pressurisation of the SWTC. Releases of carbon-14 bearing gases from the waste packages could also exceed the legal limit for transport and affect operational environmental safety. Tritium (hydrogen-3) releases during transport fire accidents could also exceed legal requirements. 

Wasteform evolution would have an implication on the performance of the packages in impact scenarios. Design Basis Accident (impact accident) scenarios used in the safety assessments predicted very high radiation doses to GDF operators which were not readily mitigated. This finding comprises a second Conceptual stage Compliance Gap. 

Resolution of the Compliance Gaps will involve derivation of a workable package loading limit for uranium/reactive metal that would result in suitable package properties and acceptable safety performance. Additionally, improvement to the container design and furniture may be required to improve containment of particulate in impact accidents.

Issues for resolution at Interim stage were not identified in this report; instead this report concentrates on issues for resolution at Conceptual stage. 

Conclusions

RWM has significant concern at this stage about the feasibility of producing disposable packages of uncemented U-bits and uncemented TMECs through grout encapsulation in BEP. The predicted consequences of uranium/reactive metal corrosion on wasteform expansion and bulk and radioactive gas releases challenge the safety criteria for package transport and GDF operations. Additionally the impact accident performance of the package is not consistent with the operational safety case for the GDF. 

Consistent with this, RWM concludes that Conceptual stage proposals for these wastes cannot be endorsed. 
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