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	Assessment of BEP Interim Stage Action Points (Part 2)
Summary of Assessment Report

Issue date of Assessment Report: 27 November 2015


Background
Radioactive Waste Management Limited (RWM), formerly NDA
 Radioactive Waste Management Directorate, has undertaken an assessment of the submission by Sellafield Ltd (SL) Box Encapsulation Plant (BEP) project, to address a subset of 17 Interim stage Action Points.  These Action Points have arisen from two previous Conceptual stage assessments:

1. Packaging of Sellafield Legacy MBGW
 at the Box Encapsulation Plant (completed in 2013) and

2. Ponds Solids Legacy Isotope Cartridges: Encapsulation, CVD
 and Pre-treatment Options (completed in 2013), arising from the Solid Treatment Plant Technical Underpinning Project (STPTUP).

Of the 17 Interim stage Action Points assessed, 13 arose from the BEP assessment.  Four Action Points arose from the STPTUP assessment.
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 SL responses to Action Points B13/011, B13/017, B13/021, B13/028, B13/029, B13/031, B13/033, B13/035, B13/036, B13/037, B13/039, B13/041, B13/044, B13/058, B13/066, B13/068 and B13/069.

The assessment seeks to assess progress against the 17 BEP related Action Points, with a view to their closure or to identify any additional requirements to support their resolution.

Consideration has been given to the compatibility of the proposed packages with the requirements for safe long-term management including storage, transport, emplacement and extended storage underground, and disposal in a GDF.  Further information on the Disposability Assessment process is available elsewhere
.  A complete Assessment of Disposability has not been prepared at this time, but will be provided once Action Points for the Interim Letter of Compliance (LoC) stage have been addressed.

Description and Origin of the Waste

The waste feeds addressed by the two previous Conceptual stage assessments are MBGW which originate from the Magnox Swarf Storage Silo (MSSS), the First Generation Magnox Storage Pond (FGMSP), the Pile Fuel Storage Pond (PFSP), the Solid Waste Storage Cells (SWSC), and sludge carried over with these wastes.  Plant operational wastes from MSSS, SWSC and BEP are also considered.

The MBGW comprises of a wide range of materials, from particulates, sludge, and organic materials through to large volumes of contaminated steel items.  The fuel ponds also contain some specific items, such as skips housing zeolite ion-exchange material and ion-exchange cartridges used to clean-up pond water.  Some waste streams contain residues of irradiated uranium metal and uranium oxide fuel, some of which was cemented for pond storage and has subsequently degraded.

Packaging Proposals

The proposals for waste package production are based upon common practice for the immobilisation of solid wastes at Sellafield; that is loading of wastes into 3m³ box waste containers, followed by infiltration using a fluid cementitious grout based on Ground Granulated Blast Furnace Slag (GGBF)/Ordinary Portland Cement (OPC) (since the previous assessments SL has confirmed that it does not intend to use polymer encapsulation at BEP).

The proposed waste container is based on a corner lifting variant of the 3m3 box waste package design5, incorporating a liner, which results in the formation of an annulus surrounding the wasteform when the package is completed.  The 3m3 stainless steel box would be lidded and decontaminated.  The annulus would remain unfilled during storage to accommodate the potential for wasteform expansion.  The waste package annulus would be grouted prior to the transport from the Sellafield site to a GDF.  The current proposed operational date of a GDF is 2040.

Aluminium nitride (AlN) and Atomic Material (AM) cartridges from the legacy ponds are to be identified, then separated from other types of cartridge and pre-treated prior to packaging.

SL proposes to extract the C-14 in AlN cartridges using a thermal process, producing CO2, which would be converted to a low solubility, thermally stable, barium carbonate.  The barium carbonate would then be incorporated into the cementitious BEP wasteform.

AM cartridges would be loaded into stainless steel Post Irradiation Examination (PIE) bottles and sealed to prevent the escape of tritium from the waste during transport.  The PIE bottles would be incorporated directly into the BEP wasteform.

Assessment of Action Points

The status of the 17 Action Points following completion of this Assessment is presented in the following table.
Current status of the Action Points covered by the scope of this Assessment.
	Number
	Description
	Status

	B13/011
	Confirm that donor plant and BEP operational MBGW will constitute items with similar physical and chemical form to other MBGW destined for BEP, or provide alternative information.  (Interim)
	Closed

	B13/017
	Define, with justification, the extent to which specific isotope cartridge types will need to be identified and segregated, and how this will be achieved.  This should account for the defined strategy for managing aluminium nitride C-14 cartridges.  (Interim)
	Closed

	B13/021
	Develop the in-line mixing system for sludge, define and justify the wasteform formulation envelope, taking into account the potential range of sludge compositions.  (Interim)
	Closed

	B13/028
	Confirm the loading arrangements for Zeolite skips and Ionsiv cartridges, and show that the wasteform, liner and container will adequately protect the skip or cartridges and their contents in impact and fire accidents.  (Interim)
	Closed

	B13/029
	Demonstrate how gases generated by radiolysis within Zeolite skips and Ionsiv cartridges will be released, whether significant quantities of oxygen can be formed by radiolysis within the skips and cartridges, and to show that the integrity and performance of the wasteform will not be compromised by gas pressurisation.  (Interim).
	Closed

	B13/031
	Work with RWM to resolve issues associated with the non-compliant SDP
 box (i.e. twistlock pocket design, absent pocket drainage hole, justification of surface finish).  (Interim)
	Closed

	B13/033
	Consider the scope of generic assessments in detail against the composition of the proposed wastes to identify with confidence whether or not package specific criticality safety cases are needed for Ponds MBGW, SWSC MBGW, thorium isotope cartridges and bulk sludge.  (Interim)
	Closed

	B13/035
	Once criticality safety assessments are identified or developed as required, develop ALARP
 cases for packaging to USLs
 where LSLs
 could be exceeded.  (Interim)
	Closed

	B13/036
	Develop an appropriate draft ‘package record’ system, based on the requirements in WPS/400, including how and where donor plant waste information and information on the design of the box, liner and furniture will be recorded.  (Interim)

Response:  RWM considers that the unresolved issues relate to the provision of examples of the fingerprint documents.  In order to provide a complete (draft) picture of the data and information recording system at all stages, and to allow comprehensive advice to be provided, examples of the fingerprint documents should be provided to support endorsement at the Interim stage and to allow the Action Point to be closed.  Consequently, Action Point B13/036 remains open.
	Open

	B13/037
	Provide a draft of the detailed methodology for the determination of individual waste package radionuclide and physical/chemical inventory, paying particular attention to:

· wastes where specific radionuclide or physical/chemical limits will apply to individual packages.  This is likely to include cobalt isotope cartridges, waste with high concentrations of reactive metals and wastes containing enriched uranium such as MSSS C11 and MSSS MBGW;

· sampling regimes where these processes are to be used, or will need to be used (e.g. for bulk sludge and MSSS aggregates);

· how WRATs
 are defined and records of their identification and separation are recorded;

· addressing both donor plant and BEP data recording activities where relevant to the specific waste feed;

· visual identification of wastes and specific waste items (e.g.  isotope cartridges) and application of fingerprints.  (Interim)
	Closed

	B13/039
	Provide justified arguments to show what extent of inventory information could be obtained by gamma assay of zeolite skips and IONSIV cartridges, agree with RWM whether this should be proposed and developed prior to Interim stage.  (Interim)
	Closed

	B13/041
	Provide evidence (e.g. via RWM audit) to show that research, development and design are being carried out under an appropriate QMS
 system.  (Interim)
	Closed

	B13/044
	Provide a full description of the measures for ensuring that the safeguards status of all the NM
 is ascertained and recorded and confirming its communication to the relevant authorities (i.e. Euratom
).  (Interim)
	Closed

	B13/058
	Revise the over pessimistic thorium cartridge radionuclide inventory and create appropriate revised fingerprints for this waste (Interim).
	Closed

	B13/066
	Develop a package specific criticality safety case and safe fissile mass for packages containing thorium cartridges.  (Interim)
	Closed

	B13/068
	Provide a draft methodology for the determination of individual package radionuclide and physical/chemical inventory.  (Interim)
	Closed

	B13/069
	Produce a draft records management system for submission of documents demonstrating compliance of the proposal with relevant waste package specifications, current at the time of application.  (Interim).
	Closed


In reviewing these Action Points some new issues have emerged and additional Action Points have been placed, all at Final stage.  The four additional Action Points which have been raised by this Assessment are presented in the following table.  These relate to Nature and Quantity of Waste, Impact Accident Performance, Data Recording and Safeguards.

Final stage Action Points raised by this Assessment.
	Number
	Description
	Stage

	B15/043
	Define the process arrangements for the management of asymmetric loading of large bulky waste items.
	Final

	B15/044
	Provide a final approved drawing of the package support frame for Zeolite skips and Ionsiv cartridges and a short qualification that this will not adversely affect the assessed Impact Accident Performance.
	Final

	B15/045
	Provide a final and approved Data and Information Recording System.
	Final

	B15/046
	Confirm that EURATOM and/or ONR
 have been engaged regarding the Safeguards arrangements for BEP waste packages.
	Final


Conclusions

SL is continuing to engage with RWM, seeking to close the outstanding Interim stage issues related to the proposed packaging of wastes in the Box Encapsulation Plant at Sellafield.

The current assessment has considered the second of seven proposed batches of responses to the outstanding Interim stage Action Points.  This second batch encompasses 17 individual Action Points which arose from two separate Conceptual stage assessments (the original BEP assessment and a subsequent assessment focused on the management of specific challenging wastes, denoted by the STPTUP assessment).

On the basis of the current assessment of 17 Action Points, RWM concludes:

· 16 Action Points can be closed.

· One Action Point remains open.

· Four additional Final stage Action Points have been raised.

� 	Nuclear Decommissioning Authority.


� 	Miscellaneous Beta Gamma Waste.


�  	Cold Vacuum Drying.


� 	NDA, Generic Waste Package Specification, NDA Report NDA/RWMD/067, March 2012.


� 	NDA, Waste Package Specification for corner-lifting variants of the 3 cubic metre box waste package, July 2014, WPS/315/05.


� 	NDA, Waste Package Specification and Guidance Documentation: WPS/650 Guide to the Letter of Compliance Assessment Process, WPS/650/03, April 2014.


� 	Silos Direct encapsulation Plant.


� 	As Low As Reasonably Practicable.


� 	Upper Screening Levels.


� 	Lower Screening Levels.


� 	Waste Requiring Alternative Treatments.


� 	Quality Management System.


� 	Nuclear Material.


� 	European Atomic Energy Community.


� 	Office for Nuclear Regulation.
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