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Background

EnergySolutions has sought Conceptual stage endorsement for a proposal to package high activity waste arising from the dissolution of Magnox Fuel Element Debris (FED) at Dungeness Decommissioning Site in a form that will allow for its acceptance at a future disposal facility.  At Dungeness these wastes have been stored underwater with Magnox Fuel Element Debris located within shielded vaults, until retrieval for Magnox dissolution.  
This document summarises the results of the assessment carried out by NDA Radioactive Waste Management Directorate in response to the submitted proposals.  The assessment has been carried-out as part of the Letter of Compliance process, whereby NDA examines the disposability of the proposed waste packages by assessment against intermediate level waste (ILW) packaging standards and specifications and the Geological Disposal Concept.  Further information on the Letter of Compliance process is available elsewhere
.  

Scope of the Proposals

The Magnox dissolution process uses carbonic acid to dissolve metallic Magnox Fuel Element Debris so that radioactive and non-radioactive constituents can be separated, reducing the volume of radioactive material for onward management.  The process has been employed at Dungeness and the solid items that are not compatible with dissolution have been identified and transferred into temporary storage containers, which are currently stored under water in shielded vaults.  
The proposal is for the solid items that have been separated out by the dissolution process to be retrieved from their storage containers, transferred into an assembly of shielded lead pots and ultimately entombed in a standard 500 litre drum with cement grout.  The shielded lead pots, together with the activated solid contents are expected to be subject to a period of on-site storage until such time as final packaging for disposal.  The high activity waste covered by this proposal comprises activated components such as Nimonic springs, thermocouples and possibly stainless steel nose cones.

The packaging of the waste is expected to give rise to a single 500 litre drum waste package, which represents an insignificant fraction of the total volume of waste being considered in the reference case for geological disposal.  It is suggested that the proposals be considered as LOW priority under the current regulatory prioritisation scheme. The principal reasons for this judgement are the low significance of the inventory and relatively small volume.
Packaging Proposals

The waste packaging process can be summarised as:
· retrieval of high activity waste items, removal of adhered sludge, draining of free water and drying

· transfer of waste into assembly of shielded lead pots for decay storage

· position the assembly of shielded lead pots within a standard 500 litre drum and entomb the wastes with cement grout for disposal

These packaging proposals are expected to give rise to a single 500 litre drum when applied to the high activity waste from Dungeness Decommissioning Site.  The proposal may not be optimal if applied to larger volumes of waste at other sites.

Assessment of Disposability

The acceptability of the proposed packages has been assessed against criteria established from the Geological Disposal Concept and identified in the associated Generic Waste Package Specification (GWPS).

The Assessment of Disposability is based upon a set of radionuclide inventories derived by RWMD using a series of assumptions about waste composition and treatment.  EnergySolutions will be required to confirm that the derived inventories and waste preparation are suitably representative of the proposed processing for high activity waste from Dungeness.   
In order to satisfy the various requirements of the GWPS, wastes are commonly packaged in stainless steel containers using a process that involves intimate mixing of the waste with an encapsulating material (usually cementitious).  The resulting waste package thus forms one of the engineered barriers that provides passive safety and prevents the return of radioactivity to the environment.   Such an approach to packaging will, in most cases, result in waste packages which are compatible with the requirements of the GWPS and which will be suitable for storage and subsequent transport to and disposal in a geological repository.  
The RWMD assessment has concluded that due to the physical form of the activated wastes from Dungeness intimate encapsulation with cement grout is not necessarily the optimum approach to achieving the required waste package performance and that an alternative approach, not involving intimate encapsulation, may be more suitable from both a safety and cost viewpoint. 
The assessments of Transport show that it would be possible for a package containing high activity waste from Dungeness to comply with all relevant criteria if transported in 70 mm thick walled Type B transport containers such as the Standard Waste Transport Container (SWTC -70).  
The assessments of operational safety show that it should be possible for a single 500 litre drum containing high activity waste from Dungeness to be handled and stored safely within a geological disposal facility.  

The post-closure safety assessment has revealed no areas of concern that should prejudice disposal of packages containing high activity waste from Dungeness.  

In summary, the Assessment of Disposability has concluded that a Disposability Safety Case could ultimately be made for packages containing high activity waste from Dungeness.  
Requirements for further development work

The following will need to be provided as part of any Interim stage packaging proposals for the high activity waste from Dungeness:

· basis of the inventory derivation from a review of waste items at Dungeness and production of a more realistic inventory, particularly for radionuclides that may be present as contamination

· development of an appropriate method for the removal of bulk sludge and drying of the wet stored solid wastes

· specification of an appropriate formulation of cementitious grout for entombment of the assembly of shielded lead pots

· confirmation of design detail of the waste container and manufacturing specification;

· development of the draft Waste Product Specification

· development of appropriate data recording proposals, including production of a methodology statement to define generation of waste package data and final records

These issues have been raised as a series of Action Points within the Assessment Report.

Conclusions

The Conceptual stage proposals from EnergySolutions for the retrieval and packaging of high activity waste from Dungeness have been assessed.

The assessment has concluded that packaging of high activity waste from Dungeness would be expected to be consistent with plans for transport and geological disposal and can be endorsed at the Conceptual stage.  

The consistency of the proposed waste packages with the Geological Disposal Facility has been demonstrated through the provision of an Assessment of Disposability (at this stage to be regarded as a draft of an eventual Disposability Safety Case).

A number of Action Points have been raised which will require to be addressed as part of any Interim stage proposals for the waste.

�	Guide to the NDA Radioactive Waste Management Directorate Letter of Compliance Process, NDA Document WPS/650, March 2008.
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