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	Resolution of selected Action Points relating to Sellafield Box Encapsulation Plant (BEP) Waste Packages 
Summary of Assessment Report
Issue date of Assessment Report: 15 August 2014


Background
Radioactive Waste Management Limited (hereafter RWM) (formerly NDA Radioactive Waste Management Directorate) has undertaken an Assessment of the submission by Sellafield Ltd BEP project addressing a subset of Action Points arising from a previous Conceptual stage assessment for solid ILW at the Box Encapsulation Plant (BEP) in 2013, and from a previous Conceptual stage assessment of isotope cartridge wastes for the Solid Treatment Plant Technical Underpinning Project (STPTUP) also in 2013.

The assessment has been undertaken in response to the request from Sellafield Ltd dated 24/04/2014 (purchase order 9030/451035899).  The assessment has been performed in accordance with the terms and conditions of the Transport and Packaging Contract between NDA and Sellafield Ltd, dated April 2005.

Action Points assessed here arising from the BEP assessment were: 

B13/010 (Interim): Provide a detailed description of the origins and nature of all the wastes tipped to MSSS Compartment 11, especially the B204 post operational and clean-up wastes. If this is not possible, due to uncertainty, work with RWMD to identify how wasteform quality will be assured and appropriate disposability arguments generated.

B13/020 (Interim): Confirm which, if any, waste feeds to BEP will require polymer encapsulant, noting RWMD reservations regarding the real extent of benefits for Zeolite skips, Ionsiv cartridges and cemented uranium.

B13/026 (Conceptual): Work with RWMD to define a workable waste management strategy for the aluminium nitride C-14 isotope cartridges, taking account of current uncertainties in GDF gas pathway assessment and SL needs for managing this waste. Alternatively, exclude these wastes from future BEP proposals.

Action Points assessed here arising from the STPTUP assessment were:

B13/060 (Interim): Develop and demonstrate confidence in the methods of cartridge identification to be used including identification aids and equipment specifications required to ensure successful identification and separation of cartridges.

B13/064 (Conceptual): Work with RWMD to define a workable management strategy for aluminium nitride (AlN) and lithium/magnesium (AM) cartridges. Take account of current uncertainties in release mechanisms and uncertainties in the GDF gas pathway assessment and SL needs for managing this waste. Alternatively exclude these wastes from future proposals.  

B13/067 (Interim): Provide details and specifications for visual identification aids and analytical equipment to be used for cartridge identification, package loading and contamination control.

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).

The general requirements placed on waste packages for disposal in a GDF are embodied in the Generic Waste Package Specification (GWPS)
.  Further requirements for particular types of waste package are embodied in the relevant Waste Package Specification (WPS).  

Scope of the Assessment

The assessment is limited to Sellafield Ltd responses to Action Points B13/010, B13/020, B13/026, B13/060, B13/064 and B13/067.

The scope of the assessment has been limited to the consideration of the responses to the Action Points, with the intention of progressing the original assessments and, where appropriate, extending the existing endorsements.  A complete Assessment of Disposability has not been prepared at this time.  Further information on the Disposability Assessment process is available elsewhere
.

The isotope cartridge wastes are currently stored in the First Generation Magnox Storage Pond (FGMSP) and the Pile Fuel Storage Pond (PFSP).  The FGMSP waste comprises a small part of UK Radioactive Waste Inventory (UKRWI) waste stream 2D12 Miscellaneous Solid Waste in FGMSP Pond and Bays.  The cartridges stored in the FGMSP form a small part of UKRWI stream 2D14 (Miscellaneous Beta/Gamma Waste).

The MSSS C11 wastes originate from oxide fuel reprocessing activities at Sellafield.  Currently the wasteforms arising from encapsulation of C11 wastes and their properties are not fully defined.  The C11 wastes comprise the UKRWI waste stream 2F31.

RWM notes that the key Conceptual stage Action Point for C11 wastes, concerning criticality compliance, has not been addressed at this time.

Packaging Process

Nature of the Waste

There are 69 AlN isotope cartridges and 55 AM isotope cartridges co-stored (in pond skips in the PFSP and FGMSP) among a total of between 1500 and 1800 isotope cartridges of a variety of types. These may be co-stored with some fuel and miscellaneous beta-gamma waste, or MBGW.  AlN cartridges comprise aluminium nitride target material surrounded by aluminium cladding (Windscale Pile cartridges) or Magnox alloy (Calder Hall AlN cartridges).  The Calder Hall AlN cartridge is ~1000mm in length, Windscale Pile AlN cartridges are 300mm long. AM cartridges are ~280mm long, comprising lithium/magnesium alloy surrounded by aluminium cladding.  The AlN and AM cartridges would have to be identified and separated from the other cartridges before pre-treatment. 

The C11 wastes comprise mainly stainless steel and zircaloy hulls with some MBGW, POCO wastes and some finer material (comprising mainly sand with some sludge). The tipping records for MSSS C11 indicate the presence of approximately 34 tonnes of wastes.  
Waste Processing and Packaging 

The proposals for waste package production are based upon common practice for the immobilisation of solid wastes at Sellafield; that is packaging in 3m³ box waste containers and infiltration using a fluid BFS/OPC-based cementitious grout. 

Sellafield Ltd has confirmed that there would be no need for polymer encapsulation at BEP, superseding and closing Action Point B13/020.

The proposed waste container is based on the generic Sellafield 3m³ box design, incorporating a liner, which results in the formation of an annulus surrounding the wasteform when the package is completed.  

However AlN and AM cartridges from the legacy ponds are to be identified, they are to be separated from other types of cartridge and pre-treated prior to packaging. Sellafield Ltd propose the use of a combination of physical methods to identify and separate the AlN and AM cartridges from the other types of cartridges.  These methods have been used previously by Sellafield Ltd to identify and separate isotope cartridges retrieved from the Windscale Pile. 

Sellafield Ltd proposes to extract the C-14 in AlN cartridges using a thermal process, producing CO2, and to capture it using an off gas treatment process (as used at the Sellafield Thermal Oxide Reprocessing Plant) to convert it to a low solubility, thermally stable, barium carbonate.  The barium carbonate would then be incorporated into the cementitious BEP wasteform. 

Sellafield Ltd proposes to weld the AM cartridges into stainless steel cylinders (1.5mm thickness post irradiation examination, or PIE, bottles) of sufficient thickness to prevent loss of containment over the time period when the packages would be transported to a GDF.  The PIE bottles would then be incorporated into the BEP wasteform. 

C11 wastes would be retrieved from the silo using a grab arrangement and placed in a basket for transfer to BEP and flood grouting.

Assessment of Disposability

Cartridge Identification (AP B13/060 and B13/067)

Sellafield Ltd provided details of a proposed method for identification of the AlN and AM cartridges from other types of cartridge, MBGW and fuel.  The proposed methodology includes a variety of physical and radiological measurements and was used successfully in 1998 to separate Windscale Pile isotope cartridges retrieved from the air and water ducts.  This is concluded to be a proven methodology, allowing closure of Action Points B13/060 and B13/067.

Treatment of AlN cartridges (AP B13/026 and B13/064)

The C-14 source term in the AlN cartridges could represent a significant post-closure risk in the gas pathway.  Conversion from carbide in the aluminium nitride isotope target material to a low solubility barium carbonate, which would be more readily compatible with geological disposal, as proposed here, had previously been endorsed as a potential treatment for AlN cartridge material in the STPTUP proposal in 2013.  The BEP project also now proposes to use this technique and this is considered to be an acceptable resolution of Action Points B13/026 and B13/064.  This conclusion allows the Conceptual stage endorsement of BEP waste packages containing barium carbonate arising from the processing of AlN cartridges. 

RWM has some remaining concerns about the proposal to immobilise the barium carbonate by simple flood grouting; specifically whether all of the particulate material would be incorporated into the solid wasteform.  Consequently, details of how acceptable incorporation of the barium carbonate into the BEP wasteform would be achieved are required under Interim stage Action Point B13/063, not addressed here, which requires Sellafield Ltd to demonstrate the practicability of the method for incorporation of wastes into a grouted wasteform.

Treatment of AM cartridges (AP B13/064)

The STPTUP assessment of isotope cartridges identified that loss of containment from the aluminium cartridge cladding, and subsequent rapid corrosion of AM material, could release tritium during transport to the GDF, challenging compliance with the transport regulations. Based on corrosion rates for stainless steel and the design of the PIE bottle, the proposed containment of cartridges within the sealed PIE bottles has been judged sufficient to protect the cartridges for an extended time period.  This will prevent significant corrosion of the AM material for a time period consistent with safe transport to the GDF, and consequently Action Point B13/064 has been closed. 

Packaging of C11 wastes (AP B13/010)

This Action Point sought further information on the nature of the waste and its influence on the quality and properties of wasteforms produced by flood grouting the C11 wastes.  To address this Sellafield Ltd provided updated tipping record information to RWM and the results of a wasteform trial using hulls simulants.  

RWM concluded that the tipping information provided an acceptable basis for assessment, although there remains a risk that unexpected items would be retrieved. 

The results of trials of the packaging process for C11 hulls demonstrated satisfactory infiltration, giving RWM confidence that suitable wasteforms would be produced with hulls, allowing closure of Action Point B13/010.  The assessment also concluded that a residual issue associated with the potential retrieval of large quantities of finer material (sand and sludge) still needed to be resolved.  It was concluded that this issue was best managed through Interim stage Action Point B13/015, concerning the identification, segregation and further treatment of wastes requiring additional treatment (WRATs), which has not been addressed here.

Conclusions

The information presented by Sellafield Ltd has allowed RWM to close all of the selected Action Points.  This allows the Conceptual stage endorsement to be extended to include the barium carbonate arising from processed AlN cartridges.  Since the submission did not address the remaining Conceptual stage Action Point for C11 wastes, B13/038, the exclusion of these wastes remains in place. 

Further information concerning the wasteform to be produced with barium carbonate would be sought from Sellafield Ltd through Action Point B13/063.

The segregation and treatment of finer material (sludge and sand) from C11 would need to be addressed by Sellafield Ltd as part of Action Point B13/015.
� 	NDA, Generic Waste Package Specification, NDA Report NDA/RWMD/067, March 2012.


� 	NDA, Waste Package Specification and Guidance Documentation: WPS/650 Guide to the Letter of Compliance Assessment Process, WPS/650/02, March 2008
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