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Background
Radioactive Waste Management Limited (hereafter RWM) (formerly NDA Radioactive Waste Management Directorate) has undertaken a Conceptual stage Disposability Assessment for the proposals by EdF Energy Nuclear Generation Ltd (EdF) for the packaging of future arisings of spent Intermediate Level Waste (ILW) ion exchange (IEX) resins in the Higher Activity Envelope (HAE) at Sizewell B power station.  EdF has proposed adopting the Type II-15 EI Ductile Cast Iron Container (DCIC) in Type B configuration with a lead liner.
The objectives of this Conceptual stage assessment of proposals for packages of ILW HAE resins are to provide EdF with:

· An assessment of disposability in accordance with the Joint Regulators’ Guidance to Industry

· Supporting advice on disposability of Sizewell B ILW HAE resins to EdF 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 ILW resins from Sizewell B has been the subject of numerous interactions between EdF and RWM.  More recently, EdF submitted Interim stage proposals for the packaging of drained ILW resins into Type II DCICs for disposal.  The submission described the use of the Type II DCIC as both Type IP-2 and Type B transport packages, distinguishing wastes in the Lower and Higher Activity Envelopes, respectively.  RWM assessment considered only the proposals for the ILW LAE resin waste packages, and concluded that although the proposals should be endorsed at Interim stage, this would be delayed until the relevant Waste Package Specification (WPS) has been published.

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 WPS.  In the case of the DCIC waste packages, RWM evaluation and implementation of the necessary disposal system change for inclusion of Type II and Type VI DCICs into the generic disposal system, including development of Level 3 WPSs, remains ongoing.  However, this Assessment Report addresses compatibility of the proposed waste packages with the currently-envisaged requirements of a Level 3 WPS for Type II DCICs as Type B transport packages.

Scope of the Assessment

The assessment has considered the proposed packages containing Sizewell B ILW resin.  The resins originate from a number of operational de-mineralisers, e.g. the Chemical and Volume Control System (CVCS).  The resins’ primary function is reactor coolant purification and chemistry control; the resins are periodically replenished, the spent resins are transferred into storage tanks prior to processing and disposal.

The waste corresponds to part of the waste stream 3S12 in the 2010 UK Radioactive Waste Inventory (UK RWI).  More specifically, waste arisings which are may fall into the Higher Activity Envelope (HAE), i.e. those which are not expected to meet the requirements for transport in Type IP-2 waste packages.  The majority of waste stream 3S12 is expected to fall into the Lower Activity Envelope (LAE); these wastes are excluded from the current assessment.

A detailed Assessment of Disposability has been undertaken and is reported.  The assessment has used the draft detailed Waste Package Specification that ultimately would cover these packages as the basis for analysis.  The draft nature of this specification means that consistency with the published requirements cannot be confirmed at this time.

Packaging Process

Nature of the Waste

The waste is expected to comprise a variety of spent organic ion exchange resin products comprising mixed anion and cation bead resins based on styrene divinylbenzene (DVB) co‑polymer.  The radionuclide source term is dominated by Cs-137 due to the selective nature of the IEX resin; it is also expected that a small amount of irradiated low enriched uranium fuel-derived contamination may be present.

The volume of waste is currently estimated to be 20 m3.  The total volume of resins might increase in the event of a lifetime extension for Sizewell B.  Any such additional resins would fall under this or a subsequent campaign and are not considered further.

Waste Processing and Packaging

Based on the assumed radionuclide inventories and the period available for decay, EdF has determined that the resins would not be compatible with the requirements for low specific activity (LSA) and therefore would require to be transported under Type B arrangements.

The resin would be retrieved from the storage tanks using existing site infrastructure and transferred into Type II DCICs using the German FAFNIR V processing plant.  Subsequently, the resins would be further dewatered using the NEWA processing plant.  This process would reduce the ‘free water’ content to a target of less than 1% by volume, or less than 5 litres per package.  The currently proposed process would not seek to remove ‘bound water’ directly associated with the resin beads.  The quantity of ‘bound water’ would be considerably greater than that of ‘free water’.  Essentially, the wasteform comprises unencapsulated drained IEX resins.

The waste package would then be sealed and placed in an interim store until the currently assumed date of transport to a GDF, namely 2040.  The performance of the container seal would be confirmed to be compliant with the requirements of the Transport Certification immediately before transport.

Assessment Inventory and Number of Packages

To assess the disposability of the proposed packages, and to provide general background to the consideration of the submitted documents, it is necessary to define waste package inventories that capture the range and variability of the package contents.

The basis of the assessment inventory is the characterisation of the current resin stocks as sampled in 2008, augmented by FISPIN calculations and Station Safety Report (SSR) ‘best estimate’ data for arisings.  The inventory associated with the waste is high and is dominated by Cs-137, due to the selective nature of the wastes.  The average assessment inventory is derived by applying different decay periods corresponding to differing elapsed time between packaging and transport.

The proposed maximum waste package incorporates the effect of a single year’s worth of arisings based on the Station Safety Report (SSR) Conservative estimate data.  The inventory has then been scaled to give a container pressurisation conforming to the specified design pressure constraint, namely 8 bar (absolute), for all relevant timescales.

It is assumed that the containers would have a total waste loading of 0.384 m3 of resin per average package.  Based on the assumed waste loading and the estimated volume of waste, it is expected that 49 packages would be produced.

Assessment of Disposability

Waste Package Properties and Performance

RWM considers that the ‘as-proposed’ drained Sizewell B ILW HAE resin wasteforms are likely to perform adequately in the context of mechanical and physical properties.  In addition, evolution of the drained Sizewell B ILW HAE resin wasteforms is unlikely to have any significant detrimental effect on wasteform properties.

The ‘as-proposed’ waste packages would be unvented and therefore subject to pressurisation due to gas generation from the wasteform and its interaction with the waste container.  The main source of gas generation is through radiolysis of the resin and free water, which will reduce over time with decay of the principal radionuclides.  Corrosion of the inner surface of the container may also contribute; however, this will depend on the condition of the paint and transition to anaerobic conditions.

Performance of the waste package under accident conditions is largely dependent on the DCIC waste container, with only small reliance on performance the wasteform.  The expected performance of the container has been demonstrated satisfactorily at Conceptual stage, both in terms of impact and fire accidents.  It should be noted that RWM has taken credit for work performed by Magnox for Type II DCICs.

Compliance with the Transport System Design and Safety Case

RWM notes that the Approval Certification for the Type II (MOSAIK II-15 EI) DCIC as Type B transport package has lapsed (as of late-2013), with re‑certification being sought from the Competent Authority.  Notwithstanding this, assessment against the requirements in the supplied Approval Certificate has indicated that further consideration of its applicability to the current wastes and choice of lead liner is needed.

Nevertheless, assessment has indicated that the Sizewell B ILW HAE resin in Type II (MOSAIK II-15 EI) DCIC waste packages are generally compliant with the transport system design and safety case as currently foreseen to satisfy the requirements at Conceptual stage.

Compliance with Engineering Design and the Operational Safety Case

RWM has taken credit for the impact performance of the Type II DCIC from work performed by Magnox in the context of yielding target and aggressive feature scenarios for 3-high stacking.

RWM considers that the Sizewell B ILW HAE resin in Type II DCIC waste packages are compliant with the disposal system engineering design and OSC as currently foreseen to satisfy the requirements at Conceptual stage.

Compliance with the Environmental Safety Case

 As the packages are compliant with the generic OESA and the generic PCSA, RWM considers that the Sizewell B ILW HAE resin in Type II (MOSAIK II-15 EI) DCIC waste packages are compliant with the disposal system environmental safety requirements as currently foreseen at Conceptual stage. 

Status of Management System and Data Recording
The management system arrangements as described in the submission have been assessed and are considered acceptable at Conceptual stage.  The omission of the commitment to conform to RWM requirements in WPS/200 is not considered significant at this stage in light of the demonstration of conformance provided by the suite of high level management arrangements documents in support of Sizewell B ILW LAE resin waste packages, since these are also pertinent to the current assessment.

Given recent audit activities relating to the initial campaign of packaging and the submission of a comprehensive management arrangements system, no further audits are recommended at this time.

The proposed strategy for recording information and data has been assessed and RWM considers that the information presented is more than adequate with the requirements specified in the GWPS at Conceptual stage and provides reassurance that relevant data would be recorded and maintained.  Notwithstanding this, further work is required at Interim stage to ensure that the higher activity envelope wastes are explicitly included and RWM welcomes EdF’s stated commitment in this regard.

Conclusions of Assessment of Disposability

In the context of this Conceptual stage assessment, the proposals to package Sizewell B ILW HAE resin in Type II DCICs are generally compliant with the currently-envisaged features and quantitative limits for a WPS for Type II DCICs as Type B transport packages.

It is concluded that a demonstration of compliance of the proposed packages with the necessary requirements is likely to be successful.  RWM considers that this is sufficient for Conceptual stage endorsement.

Requirements for Further Work

The assessment has identified the principal technical issues that would need to be resolved to progress the proposals for packaging Sizewell B ILW HAE resin wastes at Interim stage.  These key technical areas may be summarised as:

· Container pressurisation, including sensitivity to uncertainties in waste packaging assumptions

· Applicability of the Type B(U) Approval Certificate

· Compliance with the Type B(U) Approval Certificate, including fissile exception, compatibility and intended use

· Definition of waste package monitoring and inspection regime, including suitable storage location, monitoring techniques, success criteria.

Conclusions

RWM has performed a Conceptual stage Disposability Assessment for Sizewell B ILW HAE resin in Type II (MOSAIK II-15 EI) DCIC waste packages.

The findings of the report are applicable only to drained Sizewell B ILW HAE resins, packaged into unvented Type II (MOSAIK II-15 EI) DCICs for storage and future transport as Type B packages.

RWM evaluation and implementation of the necessary disposal system change for inclusion of Type II and Type VI DCICs into the generic DSTS, including development of Level 3 WPS, remains ongoing.  Although this would preclude endorsement at Interim stage, RWM has sufficient information to provide endorsement at Conceptual stage.

Based on the conclusions of the Assessment of Disposability, it has been concluded that the proposed packages should be endorsed at the Conceptual stage through the issue of a Letter of Compliance.  However, it must be noted that the current assessment does not take account of potential emergent technical issues arising from completion of the associated ongoing feasibility analysis, i.e. RWM consideration of flammable gas management and application of Pressure System Safety Regulations.

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


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