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Background
Radioactive Waste Management Limited (hereafter RWM) (formerly NDA Radioactive Waste Management Directorate) has undertaken a Final stage Disposability Assessment for the proposed waste packages containing Active Waste Vaults (AWV) wastes from the Trawsfynydd decommissioning site.  The proposed waste packages are based on the immobilisation of the wastes within a cemented wasteform in encapsulation drums that are subsequently grouted into 3m3 stainless steel boxes.

The objectives of this Final stage assessment of the proposed AWV waste packages are to provide Magnox with:

· an Assessment of Disposability in accordance with the Regulators’ Joint Guidance to Industry;

· supporting advice on the disposability of the proposed AWV waste packages in the form of an Assessment Report;

· where appropriate, endorsement of the proposals through the issue of a Letter of Compliance (LoC).

The reader is directed to published guidance for a more complete description of the Disposability Assessment process
.
The packaging of the AWV wastes was the subject of an Interim stage assessment in 2007, at which time the then current proposals were endorsed through the issue of an Interim stage LoC.  The current proposals represent a change in both the details of the packaging process and the range of wastes considered.  Consequently, the current assessment has examined a full range of technical issues in order to place on record a revised and current Assessment of Disposability.

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 storage, transport, emplacement and potentially extended storage underground, and disposal.  The current reference basis for this assessment of disposability is the conceptual designs for a Geological Disposal Facility (GDF) derived from the recently-published generic Disposal System Safety Case (DSSC).  

The general requirements placed on waste packages for disposal in a GDF are embodied in the specification for packaging of Low Heat Generating Wastes.  In the case of the AWV waste packages, the relevant specific requirements are those developed in the Waste Package Specification (WPS) for packages based on 3m3 boxes (side-lifting variant)
.  The Disposability Assessment reference case for Low Heat Generating Wastes is based on the higher-strength rock illustrative concept example.  Compatibility with illustrative concept examples for other geological environments is considered qualitatively.

Scope of the Assessment

The AWV situated at Trawsfynydd have been used over the lifetime of the site as a storage facility for a variety of operational and decommissioning wastes.  The wastes currently located in the AWV are diverse in their origin, history and composition.  Typically these wastes represent materials that were not readily accommodated in other, more specific facilities at the site.

The AWV wastes are grouped into particulate wastes and large solid waste items, based on the physical characteristics of the wastes.  The particulate wastes include dust from vacuum cleaners, sand and gravel, sludge, concrete scabbling dusts and other miscellaneous wastes.  The solid items are predominantly reactor pantograph debris, with smaller volumes of various metallic plates and assorted solid wastes.  The quantity of waste is relatively small, with a total mass of 8.3 tonnes and a reported volume of 10.5m3 (current stored volume, which includes significant voidage).  The wastes to be packaged are subject to continuing review and some components covered by the current proposals eventually may be sentenced for disposal at the LLW Repository.

The AWV wastes are included in waste streams 9G64, 9G72, 9G73 and 9G113 as reported in the 2013 Radioactive Waste Inventory.

Packaging Process

Nature of the Waste

Although diverse in composition, the wastes are generally inert materials such as corrosion products (rust), concrete and other dusts, sand and gravel, with the solid items being dominated by mild and stainless steel.  The waste includes a quantity of organic material in the form of ground walnut shells, a material used for abrasive decontamination. 

The radiochemical characteristics of the AWV wastes are similarly diverse, reflecting the diverse nature and origin of the individual components.  The components are a mix of contaminated items and materials, and activated components.  As a basis for comparison, many of the contaminated items have been compared to the Trawsfynydd LLW fingerprint and this fingerprint has been widely used to extrapolate from limited analytical data to provide estimated inventories.

The activity is largely dominated by the sand and gravel, the wet solids and some sludge.  This position is consistent with the source of these materials being the ponds area of the site and the contamination arising from pond sludge or similar material.  The pantograph debris dominates the inventory of activation products, as would be expected for a relatively large component of the waste that was subject to neutron irradiation within the reactor.

Waste Processing and Packaging

The submission presents proposals for waste packaging based on the initial immobilisation of the wastes into mild steel ‘encapsulation drums’ of approximately 150 litres capacity using cementation, followed by the encapsulation of the drums into 3m3 stainless steel boxes, again using cementitious grout based on a 3:1 mix of pulverised fuel ash (PFA) and ordinary Portland cement (OPC, also denoted CEM I cement).  The proposals recognise two types of encapsulation drum; namely the ‘particulate encapsulation drum’ and the ‘solid waste encapsulation drum’.

The production of the final disposal package will use the existing plant previously used for the encapsulation of Miscellaneous Activated Components (MAC), which is to be renovated for use in packaging AWV and other wastes.

The particulate encapsulation drum is based on a ‘tumble-mixing’ process and incorporates vanes that mix the waste with cement grout when it is rotated.  The cement formulation is based on a simple CEM I cement, with the exact water content being varied to match the particular type of particulate waste being immobilised.

The solids encapsulation drum is used to load size-reduced solid items into the 3m3 box, with the waste being encapsulated inside the unlidded drums as the box itself is flooded with grout.

The 3m3 box is a stainless steel box consistent with the specification for the side-lifting variant.  In practice, the box design is the variant developed by Magnox for the packaging of Fuel Element Debris (FED) at Trawsfynydd.  This container is considered by RWM to represent ‘sound engineering’ practice and was designed to meet the requirements of the transport and GDF systems as expressed in the relevant WPS.  Recognising the relatively high mass loading presented by the encapsulation drums, the base of the box is to be reinforced with a layer of structural concrete before loading.  The capacity of each box is eight encapsulation drums.

In common with other unshielded waste packages produced at Trawsfynydd, the completed waste packages would be stored in concrete overpacks with the ILW Store at Trawsfynydd.  The design intent of the naturally ventilated ILW Store is for interim storage of both self-shielded and unshielded waste packages until a disposal facility is available.

Assessment Inventory and Number of Packages

The radionuclide inventory of each component of the waste has been determined from measured activities, dose rate measurements and two reference radionuclide fingerprints for ‘reactor LLW’ and ‘pond LLW’ respectively.  The submission presents a comparison of analytical data and potentially relevant fingerprints to provide further justification for the applicability of those fingerprints.

Based on these data, the total inventory for the waste to be packaged has been derived and an average assessment inventory obtained as the simple average across all packages.  A maximum inventory has been obtained by considering packages loaded only with the most active of the waste components, namely the sand and gravel, and pantograph debris, and selecting the highest activity of each radionuclide present.

Based on a review of the actual disposition of the AWV wastes in storage, the number of encapsulation drums required for the processing of the waste has been estimated as a maximum of 52, with this number potentially being reduced if some solid waste items are consigned as LLW.  Based on this number of drums and the loading of eight drums per box, it is currently expected that nine packages containing AWV wastes would be produced.

Assessment of Disposability

Waste Package Properties and Performance

The process is undertaken in two separate steps, namely the initial processing of wastes into drums and the subsequent encapsulation of the drums into a 3m3 box to produce the final disposal package.

Magnox has undertaken a suitably comprehensive programme of development work that has established and substantiated the process for immobilising the particulate wastes.  This has included both small- and full-scale trials using simulants, and, in some cases, the need for confirmatory trials during the packaging operation has also been identified.  The encapsulation of solid items within containers by flooding a 3m3 box with grout is an established process that has been used in the packaging of the Trawsfynydd MAC.

The resulting disposal packages provide a high degree of containment of the activity, which is immobilised within the encapsulation drums that are then encapsulated by a surrounding ‘annulus’ of inactive encapsulation grout.  Such packages are very similar to the Trawsfynydd MAC packages.

As noted above, the wastes are predominantly inert materials that do not react with cement, other than through the slow corrosion of steel items.  Consequently, the rates of generation of both bulk gases and radioactive gases are assessed to be relatively small, even allowing for a conservative treatment of a potentially metallic component of the dusts.

The accident performance of the proposed packages is judged to be bounded by the generic performance attributed to packages based on 3m3 boxes in the DSSC.  In practice, this representation is assumed to be conservative as it takes no credit for the additional encapsulation of the active material within the drums and the presence of the effective annulus around the drums. 

Compliance with the Transport System Design and Safety Case

The proposed waste packages have been checked against the transport safety aspects of the WPS for 3m3 boxes and directly against the requirements of the IAEA Transport Regulations.  The AWV waste packages are found to be compliant with the relevant limits.  The assessed doses during normal operations and the potential releases during accidents are judged to be insignificant.  This conclusion reflects the relatively small inventory of the waste and the good performance associated with the packages.

The fissile inventory of the waste packages is small and is consistent with the RWM generic Criticality Safety Assessment for packages containing irradiated natural uranium.

The AWV waste packages would be consistent with transport using a RWM Standard Waste Transport Container with either 70mm or 285mm of shielding (the SWTC-70 and SWTC-285 respectively).  Noting that the SWTC-70 is considerably lighter and is consistent with routine transport by road, as well as by rail, it is recommended that the SWTC-70 be used in this case.
Compliance with Engineering Design and the Operational Safety Case

The proposed waste packages have been found to be consistent with the operational safety aspects of the WPS for 3m3 boxes and directly against the requirements of the deterministic safety case established in the DSSC.  

A deterministic assessment of the doses for design basis accidents shows that the AWV waste packages are compliant with the regulatory requirements.  The assessed doses due to accidents are found to be close to or less than the Basic Safety Objectives for worker and public doses.  This conclusion again reflects the relatively small inventory of the waste and the good performance associated with the packages.  The packages are not considered to present a significant criticality hazard and the packages comply with a suitable safe fissile mass for operations as derived in the RWM generic Criticality Safety Assessment for packages containing irradiated natural uranium.

Compliance with the Environmental Safety Case

The AWV waste packages are generally consistent with the generic Operational Environmental Safety Assessment and the Post-closure Safety Assessment as presented in the DSSC.  The relatively small inventory associated with the AWV waste represents a small fraction of the total inventory assessed in the DSSC and the packaging proposals are consistent with the assumption made in the DSSC for such wastes.

The packages are not considered to present a significant criticality hazard and the packages would comply with a safe fissile mass that bounds the expectations for post-closure.

Status of Management System and Data Recording
RWM is satisfied that appropriate package-scale records would be produced for the AWV waste packages and that they would be produced in accordance with the relevant Magnox Company Standard.  The necessary documentation and forms are identified in the relevant controlling documents to ensure that the records are produced contemporaneously with the production of the packages.

The Management System, and the Data Recording arrangements, also recognises the importance of campaign-scale records, the more general documents that apply across all AWV packages, including designs and specifications.  Although this position is also welcomed, it is not immediately evident that Magnox has understood the need to retain documents and other information to underpin and support the campaign-scale records.  Until such supporting information has been identified there remains a risk of loss of some important documents that are not explicitly listed in the controlling documents.  This is considered to be a generic issue for Trawsfynydd site and it is proposed that this matter should be resolved in a similarly generic manner.

Magnox has also provided evidence of the wider Management System that would control the packaging of the AWV wastes.  It has been concluded that these arrangements would provide the necessary assurance that all products would be of the required quality.  These arrangements evidently include the production of waste package records and the production of such records is an integral component of the system and documentation assessed.  The Waste Product Specification and the Criticality Assurance Compliance Document are similarly assessed as being acceptable.

Evidence of historical waste package storage conditions and anticipated conditions within the ILW Store also has been submitted, along with details of the planned ILW Store environmental monitoring and waste package inspection regimes.  The requirement for the ongoing inspection of waste packages within the store is acknowledged by Magnox and the arrangements for so doing have been developed in the Inspection and Monitoring Strategy, and associated Implementation Plan.

Overall, it is found that the arrangements controlling the production of waste packages and the associated waste package records are satisfactory and would provide the required assurance of control.  Further development of the arrangements for managing supporting documents and more generally the maintenance of package records in the longer-term have been recognised as generic issues for the site and therefore it is appropriate that these matters are managed as conditions on any endorsement of the AWV waste packages.

Conclusions of Assessment of Disposability

The proposed AWV waste packages have been found to be consistent with the expectations, requirements and assumptions of the existing DSSC and therefore may be considered to be disposable.  The arrangements for controlling the production of waste packages and the associated waste package records are satisfactory, but are subject to conditions to resolve ongoing generic issues for the Trawsfynydd site.

Requirements for Further Work

The Assessment of Disposability has concluded that the proposed AWV waste packages are disposable and all outstanding Action Points have been closed.  No further Action Points have been identified in the assessment.

A number of continuing requirements to be associated with any endorsement have been identified.  These requirements have been captured as four conditions and a caveat.

Conclusions

The Final stage Disposability Assessment has been undertaken for the proposed waste packages containing Active Waste Vaults (AWV) wastes from Trawsfynydd has considered the consistency of the proposed packaged with RWM requirements for safe long-term management, including interim storage at the site of arising, transport, emplacement and extended storage underground, and disposal.  It is concluded that the proposed waste packages are consistent with RWM requirements and therefore the packages may be endorsed at the Final stage through the issue of a Final stage Letter of Compliance.

�	NDA, Guide to the Letter of Compliance Process, NDA document WPS/650, March 2008.


� 	NDA, Waste Package Specification for Side-lifting Variants of 3 Cubic Metre Waste Packages, NDA document WPS/310/04, January 2013.
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