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Introduction

Sellafield Ltd has sought Interim stage endorsement of proposals for the packaging of wastes to be retrieved from the Sellafield Magnox Swarf Storage Silos at the Silos Direct encapsulation Plant (SDP).

This Assessment Report summarises the conclusions of the assessment by NDA Radioactive Waste Management Directorate (hereafter RWMD) of the Interim stage submission. The assessment has been carried out as part of the Letter of Compliance process, whereby RWMD examines the disposability of proposals for waste packages by assessment against ILW packaging standards and specifications and the Geological Disposal Facility. Further information on the Letter of Compliance process is available elsewhere
.
This Assessment Report also provides a response to an additional related activity requested by Sellafield Ltd, to address the Geological Disposal Facility transport and disposal system, through a formal change control process, to confirm that the transport and disposal system design can be modified to accommodate the proposed SDP packages.

Scope of Assessment
The Magnox Swarf Storage Silos comprise 22 Compartments, and contain a mixture of different types of intermediate level solid and sludge waste, which have arisen as a result of the Magnox reprocessing programme. The waste is primarily irradiated Magnox fuel cladding (often referred to as Magnox swarf) from the decanning of Magnox fuel elements, contaminated by uranium metal fuel, and the sludge arising from the corrosion of the Magnox and uranium metals. Approximately 10% of the waste by volume is also a variety of irradiated and contaminated Miscellaneous Beta-Gamma Waste (MBGW). The facility was in active use between 1964 and 1991. The estimated volume of waste according to the submission is 9449m3.

A small amount of waste from the shearing of uranium oxide fuel is also present but is segregated and stored in Compartment 11. This waste is excluded from the current submission. A small volume of large MBGW items is stored in the void between the original building and the first extension. The Compartments will also contain residual wastes after the major silo emptying operation is complete. The full definition and treatment of these wastes is not yet defined, and therefore these items also do not form part of the present submission and will be excluded from SDP endorsements.
Compartments 19-22 were mostly emptied of swarf during the 1990’s and the wastes packaged at the Magnox Encapsulation Plant, covered by a separate Letter of Compliance issued in 1993. The remaining swarf wastes from these compartments will be retrieved and packaged at SDP and are addressed in this assessment.

Concerns regarding the ability of the ageing and deteriorating compartments to continue to store the waste in a safe manner have led to a decision to remove the waste from the silo compartments and convert the waste into a passively safe form, suitable for interim storage, long-term management and final disposal. In 2000, NII issued License Instrument 326(a) which specifies that 
“at least 80% of the total volume of all Intermediate Level Waste sludges originating from operations prior to 1st August 2000 and which have been accumulated as radioactive waste shall be stored in a safe passive form by 1st August 2020".
In response, a key focus of Sellafield Ltd and the NDA is to complete the remediation and clean-up of the silos by retrieval of the currently stored wastes.  These will be treated and conditioned for passive safe storage in 3m3 Boxes pending availability of the national long-term management facilities. Sellafield Ltd is developing a Three Cubic Metre ILW Product Container, to comply with the RWMD standard for a corner stacking 3m3 Box, to be used by SDP and other projects at Sellafield. Nirex (functions now integrated in the NDA) previously requested continued informal and formal dialogue with BNGSL (now Sellafield Ltd) as the details of the box design progress. As a risk mitigation measure it was also recommended that once detailed box design, prototype manufacture and testing is complete, formal endorsement is sought prior to placement of contracts for large-scale manufacture. At this point in time, Sellafield Ltd is working in collaboration with a contractor to develop prototype box designs, with production for testing and trials expected in late 2008. Accordingly, RWMD has not been able to undertake a detailed assessment of the new box design at this time. Sellafield Ltd is liaising with RWMD on box design and testing, and has tendered a formal submission to RWMD for a full detailed assessment of the box design later in 2008, once the prototype boxes have been designed and manufactured and the results from performance testing has been made available.
Proposed Packaging Process

The waste would be retrieved from the silos by Silo Emptying Plant (SEP) mobile caves. The retrieval process would use a mechanical grab (either petal grab or clamshell grab) to recover the waste, which will then be withdrawn into the SEP machine before being deposited into a skip. The weight and gamma activity of each grab full would be recorded by the SEP. The waste is to be exported in skips contained within flasks into the SDP Flask Receipt Area.
The SDP process concept converts each skip of waste into a product package, which is proposed to enable good waste tracking from silo to skip to box. The skip would be removed from the flask and transferred to the Separation Cave where its contents would be tipped onto a coarse vibrating screen. The coarse vibrating screen is intended to separate the waste into an undersize and oversize fraction. Most of the waste is expected to pass through the screen into the undersize, including the majority of canned MBGW, some items requiring operator assistance.
The undersize portion of the waste and associated washings would pass through the coarse vibrating screen into an Undersize Mixing Vessel, which would then be transferred to the Encapsulation Cave. After settling and decanting of excess liquor a fixed volume of matrix grout would be added. The Undersize Mixing Vessel would then be routed to one of the mixing stations for tumble mixing. Sellafield Ltd expect that the tumble mixing process can be designed to open any thin walled sealed cans that have survived storage and mechanical retrieval operations. The mix would then be poured into a 3m3 Box.
The oversize waste remaining on the coarse vibrating screen would be removed using an Oversize Waste Handler and placed inside a 3m3 box. Matrix grout would be added to encapsulate the waste after de-watering the box.
Both undersize and oversize boxes would be left to set before any bleed water is removed and a capping grout added. Sufficient capping grout would be added to “fill” the box and is likely to vary from box to box depending on the volume of waste transferred in each skip from the silos. The cap would be allowed to cure, and the box lidded.

A Best Estimate inventory would be generated for each finished waste package based on extensive analysis of historical silo tipping records. This would cover both the physical/chemical contents and the radionuclide inventory. Other information would also be recorded at the time of waste retrieval, such as gamma measurements, weight measurements and video information. The majority of the radionuclide inventory will be assigned to each undersize package, based on the physical/chemical content of the package and using radionuclide inventory modelling data. The modelling data used will be based on the average irradiation history and cooling time for the fuel element based materials in the compartment. 

The contribution that irradiated steels and graphite in MBGW make to the undersize Best Estimate radionuclide inventory will also be estimated using modelling data. It is currently not proposed to account for the inventory of various less common items in MBGW (e.g. enriched fissile materials, sealed sources, isotope cartridges) or other irradiated items.

There is some ambiguity over proposals for oversize waste package radionuclide data recording. It appears that oversize items are expected to be sludge contaminated rather than irradiated, and that a fixed sludge carryover, currently taken to be 2% of the weight of the oversize item for each item added to a waste package, will be assumed for the assignment of a radionuclide inventory.

It is expected by Sellafield Ltd that there will be a mismatch between the predicted volume of waste retrieved and the actual volume of waste retrieved, and also between the total number of packages manufactured and that predicted. Therefore, a retrospective reconciliation will be made to correct package inventories using a reconciliation factor. This process will only be applied to compartment specific waste, in effect the undersize wastes, and will not be applied to oversize boxes.

In the absence of reliable package radiometric assay, a Limiting Case waste package inventory for swarf wastes will be calculated to bound waste package inventories and enable compliance with future waste management operations to be demonstrated. Sellafield Ltd propose not to provide this inventory with every package record, but to record it elsewhere. The final location for this Limiting Case swarf inventory has not been agreed, but it has been suggested by Sellafield Ltd that it may be provided in the Waste Product Specification.

The total number of packages to arise at SDP from the packaging process described above is currently predicted to be more than 10,000 boxes. At this stage there is significant uncertainty over the total number of packages to be produced. 
Concept Stage Assessments
Two assessments of the packaging proposals were undertaken for the Concept stage, resulting in issue of two Assessment Reports in 2006 as the project developed its proposals. It was concluded that although the radionuclide inventory of most SDP waste packages should not challenge the disposal concept, the Limiting Case swarf package inventories could result in a number of criteria being exceeded.
Nirex was not able to issue a Conceptual stage Letter of Compliance in 2006, since a Letter of Compliance would indicate that the proposed waste package would in principle be compliant with packaging standards and specifications and with the concept design and underlying safety assessments. Further work was stated to be required to address the transport and disposal system, through a formal change control process, to confirm that the transport and disposal system design can be modified to accommodate packages manufactured with a Limiting Case swarf inventory.

Nirex judged that these challenges could be overcome, and provided support to British Nuclear Group (now Sellafield Ltd) and the SDP project, recommending continuation of the proposed waste retrieval and packaging solution. In doing so it was also recognised that the packaging solution proposed for these wastes may not produce the “best” waste package, but that the hazard presented by this legacy requires that a pragmatic solution be adopted.
Outcome of Change Control Studies

The change control studies have concluded that the Geological Disposal Facility design and supporting safety cases can accommodate SDP waste packages without design changes, although some changes to the supporting documentation including the Generic Waste Package Specifications will be required. As a consequence, a Conceptual stage Letter of Compliance can now be issued.
Outcome of Interim Stage Assessment
The assessments of transport safety, operational safety and repository post-closure safety show that packages produced at SDP should be disposable. This Assessment Report provides a draft Assessment of Disposability, intended to demonstrate that the waste packages produced would comply with safety and environmental protection requirements for transport, handling and disposal of radioactive waste as foreseen by RWMD. As such, this component of the Assessment Report ultimately could be used to contribute to the submission by a site licensee required under the site/plant licensing process. It should be noted that it does not provide a complete assessment of all safety and environmental protection requirements that would need to be considered by Sellafield Ltd to satisfy the regulators requirements for a Radioactive Waste Management Case.

With regard to the submission and request for an Interim stage Letter of Compliance, it has concluded that even though much of the development work has progressed well beyond that typically required for a Conceptual stage Letter of Compliance, the project is not yet sufficiently advanced, and has not met all the requirements, to allow Interim stage endorsement. In particular, the following work needs to be completed to allow Interim stage endorsement to be provided:

· Box Development - the design and testing of the box and waste package need to be completed. This will be expected to confirm the detailed design of the waste package and its performance under accident conditions.

· Data Recording - waste package data recording proposals needs to be extended to adequately address the range of MBGW and the oversize waste packages. 
· Waste Package Ageing - there needs to be further development to improve the understanding of wasteform ageing, including the predictions of when RWMD’s Waste Package Specification criteria may be challenged. The ageing predictions currently made for packages arising from wastes from Compartments 19-22, which are expected to contain the largest concentration of Magnox metal, appear to be particularly challenging in this respect. Work to address the effects of uranium corrosion on package characteristics, particularly on the flatness of the package base, needs to be developed further.
The submission also refers to some additional wastes not previously identified. These are:

· effluent boxes, proposed to contain the encapsulant washed out from the tumble mixers;

· residual wastes remaining after the major emptying operations for the Compartments;

· ion-exchange cartridges from liquid effluent clean-up, and other process wastes from SDP and silos retrieval operations;

· oil from process equipment.

The effluent boxes, ion-exchange cartridges and process oil will be excluded from current endorsement due to lack of definition and integration into the packaging proposals. An item of MBGW, neptunium isotope cartridges, are also to be excluded from current endorsement since they are significant waste items, but information was provided too late in the assessment process for their detailed consideration.
Conclusions
Conceptual stage assessments have been completed and the proposed Geological Disposal Facility shown to be able to accommodate SDP waste packages (at Concept level) without design changes, although some changes to the supporting documentation and the Generic Waste Package Specification will be required. A Conceptual stage Letter of Compliance for SDP waste packages can now be issued. Some items of waste will be excluded from the current endorsement due to lack of information at this time.

Even though much of the development work has progressed well beyond that typically required for a Conceptual stage Letter of Compliance, the project is not yet sufficiently advanced, and has not met all the requirements, to allow Interim stage endorsement. In particular, the design and testing of the box and waste package need to be completed, waste package data recording proposals need to be extended to address MBGW and oversize waste packages, and there needs to be further development to improve the understanding of waste package ageing to show compliance with RWMD’s Waste Package Specification.
The proposals to package Magnox Swarf Storage Silos wastes at SDP have been judged against the regulatory prioritisation scheme and the view of RWMD is that they be considered as HIGH priority. The reasons for this judgement are the significant radionuclide inventory, volume of waste and aspects of novelty in the packaging process and waste package. Sellafield Ltd is advised to seek the necessary interaction with regulators to confirm this position.
�	Guide to the Nirex Letter of Compliance Process, Nirex Document WPS/650, June 2006.
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