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Background

Magnox South has sought Conceptual stage endorsement for packaging of sludge arising from the dissolution of Magnox Fuel Element Debris at Dungeness and Sizewell Decommissioning Sites in a form that will allow for its acceptance at a future disposal facility.  At Dungeness these wastes have been stored within tanks located within shielded concrete structures, where Magnox dissolution has been undertaken.  At Sizewell these sludge wastes have not yet been created as Magnox dissolution has yet to be undertaken and the solid Magnox is stored in shielded vaults.
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 proposed 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 already been employed at Dungeness and the residue sludge currently stored in tanks.  The process is therefore fully developed and can be regarded as being proven.  It is proposed to deploy the same process at Sizewell Decommissioning Site and the submission therefore covers the retrieval, packaging and storage of Magnox dissolution sludge from both the Sizewell A and Dungeness A processes.
The proposal is that the sludge would be retrieved from storage tanks and immobilised in a cement formulation using a standard 3m3 Drum with an in-drum mixing paddle.  The 3m3 Drum waste packages would be stored on-site until such time as they can be shipped off-site for disposal.  It should be noted that the process will include an initial sorting stage so that materials that require alternative treatment, namely solids in the form of uranium fuel pieces or nimonic springs can be diverted from the dissolution process.  These materials are excluded from the present assessment.
It should be noted that the submission presents a change to the previous endorsed strategy for Fuel Element Debris at Sizewell which envisaged direct immobilisation with cement grout within a 3m3 Box.  The revised proposals would offer a significant improvement in disposal volume utilisation and potential cost savings from transport and storage of waste packages.

Packaging Proposals

Waste packages would be produced on either site by a common packaging process. The packaging process can be summarised as:

· Retrieval of dissolution sludge from tanks using a homogenising pumping process and transfer of a measured amount into a 3m3 Drum.
· Neutralisation by addition of Sodium Hydroxide and water followed by a prescribed amount of blended powders of blast furnace slag /ordinary Portland cement (BFS/OPC).
· Waste and cement powders mixed using a ‘lost’ paddle fitted within the 3m3 Drum waste container.
· Wasteform left to cure.
· Cured wasteform matrix capped using 9:1 BFS/OPC and allowed to cure.
· 3m3 Drum lidded, decontaminated and transported to ILW package store.
The packaging of the waste is expected to give rise to around 6 off 3m3 Drums from Dungeness and 8 off 3m3 Drums from Sizewell, giving an overall total of 14 off 3m3 Drums.  
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 of waste composition.  Magnox South will be required to confirm that these derived inventories are suitably representative of the dissolution sludge from Dungeness and Sizewell.   
The assessments of Transport Safety show that it would be possible for packages containing dissolution sludge from Dungeness and Sizewell to comply with all relevant criteria if transported in 285 mm thick walled Type B transport containers such as the Standard Waste Transport Container (SWTC)-285.  A scoping calculation has indicated that the radioactive gas release rates represent a large proportion of the ‘normal conditions’ limit of 1x10-6 A2/hr for transport 
, although it is expected that this is as a result of the use of a very conservative inventory value for carbon-14.  It is anticipated that a more realistic inventory determination for that radionuclide would demonstrate that release rates were much reduced as it is anticipated that the carbon-14 would not remain within the sludge but be released via the gaseous discharge route.  

The assessments of operational safety show that it should be possible for 3m3 Drums containing dissolution sludge from Dungeness and Sizewell to be handled and stored safely within a repository based on the Geological Disposal Concept.  The current assessments indicate that assessed doses could potentially represent significant fractions of the limits applied by NDA, although as in the transport assessment, this is primarily due to a conservative estimate of the carbon-14 inventory.  Furthermore, consideration of the conservatisms in the assessments and expected future revisions to methodologies and assumed parameters would be expected to reduce the assessed doses considerably.  It is concluded that this provides robustness against any future revisions to risk or dose targets.

The post-closure safety assessment has revealed no areas of concern that should prejudice disposal of packages containing dissolution sludge from Dungeness and Sizewell.  

In summary, the Assessment of Disposability has concluded that a Disposability Safety Case could ultimately be made for packages containing dissolution sludge from Dungeness and Sizewell.  
Requirements for further development work

The following will need to be provided as part of any Interim stage packaging proposals for the dissolution sludge from Dungeness and Sizewell waste streams:

· Basis of the inventory derivation and production of a more realistic inventory;

· Evidence from sampling regarding the retention of radionuclides in the sludge and the composition of the sludge;

· Development of the draft Waste Product Specification

· Development of draft Criticality Compliance and Assurance Document;

· Confirmation of design details of the waste container;

· Justification for selection of an appropriate wasteform formulation and demonstration that the proposed formulation is robust to potential variations in the waste and process;

· Development of appropriate data recording methodology and proposals for enabling data that could be recorded for waste packages.

The above points have been raised as a series of Action Points within the Assessment Report.

Conclusions

The Conceptual stage proposals from Magnox South for the retrieval and packaging of dissolution sludge from Dungeness and Sizewell have been assessed.

The assessment has concluded that packaging of dissolution sludge from Dungeness and Sizewell would be expected to be consistent with disposal under the Geological Disposal Concept 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.


� A2 is a measure of radioactivity defined in the IAEA Transport Regulations
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