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Background
Radioactive Waste Management Limited (hereafter RWM) (formerly NDA Radioactive Waste Management Directorate) has undertaken a Final stage assessment of proposals from Magnox Limited (hereafter Magnox) for the packing and containerised storage of Fuel Element Debris (FED) (mainly graphite) currently stored in the Solid Active Waste Building (SAWB), specifically Bunkers 2 to 5, at Hunterston A decommissioning site.

The objectives of this Final stage assessment of proposals for containerised storage of solid ILW are to provide Magnox with:

· Supporting advice on disposability of Hunterston A FED graphite in the form of an Assessment Report

· Where appropriate, endorsement of the proposals via issue of a Letter of Compliance (LoC).

Further information on the Disposability Assessment process is available elsewhere
.

The packaging of solid ILW from Hunterston A has been the subject of numerous interactions between Magnox and RWM (and its predecessors).  The most recent proposals for final packaging of the wastes were endorsed at the Interim stage through the provision of an Interim stage Letter of Compliance (LoC).  The strategy of containerised storage represents a variation in the previously endorsed approach to packaging and RWM has previously provided initial advice on such proposals.  Magnox has now sought Final stage endorsement of proposals for containerised storage for a sub-set of the wastes as an interim step towards Final stage endorsement for encapsulated waste packages.

The subsequent encapsulation of the waste to produce disposal packages would be the subject of a further submission and assessment specific to the operation of the SILWE plant.  At that time, a new version of the existing Assessment of Disposability covering the final disposal packages would be issued, taking account of the temporary containerised storage.
RWM Reference Basis for Assessment and Endorsement
The Disposability Assessment process considers the compatibility of the proposed packages with the requirements for safe long-term management, including interim storage at the site of arising, transport, emplacement and potentially extended storage underground, and disposal.  The current reference basis for such an assessment is the documented disposal system concept and safety case for a Geological Disposal Facility (GDF) derived from the generic Disposal System Safety Case (DSSC).

Where appropriate, RWM may assess and endorse proposals that do not immediately or directly result in the production of a disposable product.  In such cases, the intermediate product should be clearly demonstrated to represent a step in the production of a disposable product.  The use of an intermediate product is required not to compromise the ability subsequently to produce a disposable product.

The general requirements placed on waste packages for disposal in a GDF are embodied in the Generic Waste Package Specification (GWPS)
, the Generic specification for waste packages containing low heat generating waste
 and the Waste Package Specification for side-lifting variants of 3 cubic metre box waste packages
.

Scope of the Assessment

The assessment has considered the proposed packages containing mainly Hunterston FED graphite (hereafter solid ILW) from Bunkers 2 to 5 only, which covers the following waste streams in the 2010 Radioactive Waste Inventory:

· graphite FED (Bunkers 2 to 5) – streams 9J19-22;

· Magnox splitter FED (Bunkers 2 and 3 only) – streams 9J24 and 9J25;

· Miscellaneous Contaminated Items (MCI)and filters – streams 9J27-30;

· fuel channel components, primarily Fuel Support Members (FSM) (Bunkers 2 to 5) – streams 9J36-39;

· Miscellaneous Activated Components (MAC) (Bunkers 2, 3 and 5) – streams 9J41, 9J42 and 9J44.

The current assessment has focussed on assessment of information presented in response to relevant existing Final stage Action Points as far as it is sufficient to support the packing and storage of containerised wastes.

Packaging Process

Nature of the Waste

Each of the five bunkers in the SAWB has a total internal volume of approximately 700 m3, with Bunkers 1 to 4 being full to waste capacity and Bunker 5 approximately one third full.  Bunker 1 contains mainly the Magnox splitter components of the FED, but is excluded from the current assessment, with the remaining bunkers containing mainly graphite.  Other components of the waste were distributed across all bunkers and include the following.

· fuel channel components, comprising cast iron FSMs (200 mm long by 150 mm diameter) and zirconium D-bars;

· MAC, comprising mainly thermocouple reeling drums (principally stainless steel) and thermocouple wire;

· MCI, comprising redundant contaminated equipment and materials from irradiated fuel handling, pond operations, reactor gas circuits and decontamination activities.  The includes filter dust bags, with smaller quantities of sludge, incinerator ash, pond skips and general waste;
· filters, comprising High Efficiency Particulate Air (HEPA) filters and Burst Cartridge Detection (BCD) filters.

· particulate wastes, comprising those consigned to the bunkers (sludge, ash) and those anticipated to be generated from the solid ILW during storage and retrieval (mainly graphite dust).

The total volume of solid ILW to be packaged is estimated to be approximately 1660 m3.  The waste activity is comprised of activation and contamination products.

Waste Processing and Packing

The submission presents proposals for the retrieval and temporary storage of the relevant wastes in an un-encapsulated form in 3 m3 stainless steel boxes.  This process is presented as an intermediate step in the production of disposable packages.  The containerised waste would be stored in the Hunterston ILW store.

In all cases, the design of the 3 m3 Boxes is based on the original Berkeley box design, modified with additional basal reinforcement to prevent distortion.  It is planned that the storage boxes would be used for the subsequent encapsulation of the solid waste in the Solid ILW Encapsulation (SILWE) plant.  In the case of particulate material, the waste would be stored within liners inside 3 m3 Boxes and would be transferred to a 3 m3 Drum for final immobilisation.  The proposed final disposal products for both solid ILW and particulate material are designed to be consistent with those previously endorsed at Interim stage.

Assessment of Inventory and Number of Packages

The assessment inventory has been developed by Magnox, based on a combination of modelling of the activation of the various components of the solid ILW and confirmatory sampling and analysis.  The inventory has been modified relative to the Interim stage proposals by the omission of Bunker 1 wastes and the confirmation that fuel fragments would not be present in the packages since the presence of fuel in Bunkers 2 to 5 is considered incredible.  This has been accepted as being suitably comprehensive and an appropriate basis for assessment, and a representative inventory covering packages from Bunkers 2 to 5 has been developed.

Magnox has concluded that 1008 packages would be produced from the wastes from Bunkers 2 to 5.  For the purposes of this assessment, package numbers derived for Interim stage assessment have been assumed, i.e. 1121 for Bunkers 2 to 5.  The quantity of particulate material, and hence the number of storage boxes and 3 m3 Drum disposal packages, is not known in advance of retrieval but is expected to be between 10 and 88.

Assessment of Submitted Documentation

The detailed review of the submitted information has provided RWM with confidence that the previously-outstanding Action Points relating to packing of wastes from Bunkers 2 to 5 have been satisfied.  This assessment has also considered the information as it pertains to the packaging of waste, identifying any further work which will be required prior to the final step in producing disposable packages.

Nature and quantity of waste

Magnox has submitted additional information at Final stage in response to RWM request specifically relating to the inventory of Burst Cartridge Detector filters; RWM has reviewed and accepted the arguments, which indicate that the inventory of these filters is not significant in comparison with the rest of the waste and no further information is required.

Wasteform Properties

The current proposals limit the amount of aluminium per package and therefore give confidence that the wasteform performance would not be significantly affected by gas production.  RWM has therefore accepted the revised limit on the number of filters of five for all waste packages produced from SAWB.

Container Design

A review of the container design drawings for the two 3 m3 Box variants proposed for use at Hunterston A has confirmed that RWM now holds the most current versions.  A number of minor modifications to container design have also been reviewed and accepted by RWM.

Data Recording
The proposed strategy for recording information and data is limited to package records related to the packing and temporary containerised storage of wastes from Bunkers 2 to 5.  RWM is content that the Data Recording Methodology provides adequate reassurance that relevant data would be recorded at this step in the packaging process.  RWM has noted some minor inconsistencies within some of the submitted documents, which are believed to be an artefact of the later publication of Company Standards relating to data recording and expected to be resolved prior to final packaging of the wastes in SILWE.

Magnox has recognised the outstanding requirement to update the Data Recording Methodology to encompass all steps in the packaging process and RWM anticipates full details will be submitted with future proposals to support the final encapsulation of waste packages.

Storage, Monitoring and Inspection

Magnox proposals for storage, monitoring and inspection at Hunterston comprise two documents, as required by the Magnox Company Standard, namely a Strategy and an Implementation Plan.  The documents provide a succinct description of the proposals and are limited in scope to the activities associated with the temporary storage of containerised wastes.  RWM is content that the proposals are adequate for the limited timescales to which they apply and welcomes the Magnox commitment to provide updated documents regarding the inspection and monitoring plans for the final waste packages produced for disposal.  RWM notes that this requirement extends to all waste packages produced at Hunterston A site that are intended for storage in the ILW Store.

Management System
Magnox has submitted a significant amount of information concerning the management system arrangements governing waste and waste packaging at the Hunterston A site.  Overall, RWM has concluded that Hunterston has a good quality system in place to control the activities for packing SAWBR wastes in 3 m3 Boxes for a period of temporary storage.  RWM is aware that a number of important documents, including Management Control Procedures, are currently being updated to be consistent with the more recently published Company Standards.  These documents should be provided to RWM as soon as they are prepared, as it is expected that they will form part of the Final stage submission for encapsulated packages.

Requirements for Further Work

Requirements for further development of the packaging proposals to Final stage for the later encapsulation in SILWE have been identified via twelve Final stage Action Points.  Key technical areas for further development may be summarised at:

· Long-term management of waste package records

· Management systems relating to final encapsulation

· Definition of waste package monitoring and inspection regime, including suitable monitoring techniques, success criteria for encapsulated packages.

Conclusions

A Final stage disposability assessment has been undertaken for the proposed packing and containerised storage of FED graphite from Bunkers 2 to 5 in the Solid Active Waste Building at Hunterston A, based on the temporary storage of the waste in an un-immobilised form in 3 m3 Boxes.  This assessment has provided a full review of the proposals for data recording and management system arrangements, in addition to a consideration of Magnox responses to a number of outstanding Final stage Action Points as they relate to packing and containerised storage.  A full Assessment of Disposability has not been reported at this time, although it has been concluded that the Assessment of Disposability presented at the Interim stage
 remains valid.

Based on the outcome of this assessment, it has been concluded that the proposals for packing and containerised storage represent a progressive step towards disposable packages and therefore can be endorsed at the Final stage through the issue of a Letter of Compliance.  It must be noted that the scope of the endorsement is limited to the wastes stored in Bunkers 2 to 5.

A number of Final stage Action Points have been identified relating to the completion of waste packages for disposal; these relate to packaging of the wastes in the Solid ILW Encapsulation (SILWE) Plant.  At this time, eleven Final stage Action Points remain open.
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