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	Addendum to Disposability Assessment for WEP Waste Packages

Packages without Capping Grout 
Summary of Assessment Report

Issue date of Assessment Report: 30 November 2015


Background
Radioactive Waste Management Limited (hereafter RWM) has undertaken a Final stage Disposability Assessment for the proposals by Sellafield Ltd (SL) for the modification of the packaging process at the Wastes Encapsulation Plant (WEP), to remove the capping grout sequence.

The objectives of this Final stage assessment of proposals for removal of the capping grout sequence for WEP waste packages are to provide SL with:

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

· Supporting advice on disposability of the WEP waste packages in the form of an addendum to the Final stage Assessment Reports

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

Further information on the Disposability Assessment process is available elsewhere
.

RWM and its predecessor organisations have previously endorsed the packaging of Intermediate Level Wastes arising from the Thermal Oxide Reprocessing Plant (THORP) at WEP. Endorsements have also been provided for waste packages to be produced at WEP containing sludge from the Pile Fuel Storage Pond (PFSP) and scrap wastes from a trial recovery from the First Generation Magnox Storage Pond (FGMSP).

The waste packaging processes for these wastes are all based on cement grouting processes. All of the existing waste packages manufactured at WEP, and now in storage, contain a layer of capping grout placed on the top of the cured wasteforms. It is now proposed to remove the capping sequence from the WEP waste packaging process, affecting the design and composition of specific waste packages manufactured at WEP. This change offers a number of advantages to SL, primarily derived from the simplification of the packaging process, which would increase throughput and releasing additional plant capacity for the potential processing of historic wastes retrieved from High Hazard Legacy Facilities at Sellafield.

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).  In the case of the WEP waste packages, the relevant WPS is that for packages based on 500 litre drums
.

Scope of the Assessment

The wastes addressed by these proposals and this Assessment Report are:

Solid wastes

· THORP Hulls and Ends, including coarse fines additions

· THORP/WEP Scrap

· FGMSP Scrap - trial for 16 drums

Slurry and sludge wastes

· THORP Barium Carbonate/Multi-Element Bottle (MEB) Crud

· THORP Centrifuge Cake

· PFSP sludge

The composition and quantity of the wastes proposed to be packaged at WEP has been set out in previous assessments and their packaging has been endorsed through Final stage Letters of Compliance. It is proposed to remove the capping grout sequence, which is expected to increase the package ullage to approximately 40 litres and 70 litres for solid wastes and slurry/sludge wastes respectively.

Assessment Reports containing Disposability Assessments, and associated Final Stage Letters of Compliance, for waste packages containing these wastes were issued between 2009 and 2015. This Assessment Report considers the removal of the capping grout sequence from the WEP waste packaging processes and provides an Addendum to these existing Disposability Assessments.

Packaging Process

The waste packaging at WEP is based on two packaging methods:

· Flood grouting of solid waste items in 500 litre drums;

· In-drum paddle mixing of sludge and slurry wastes with cement powders in 500 litre drums.

In both cases a self-levelling capping grout is placed on top of the cured wasteforms, reducing the void space at the top of the waste package to a typical value of 10 litres.

Assessment Inventory and Number of Packages

The current proposals to remove the capping grout sequence are expected to affect approximately 4000 waste packages planned to be manufactured at WEP. This would include all of the proposed packages of PFSP sludge and FGMSP scrap, since none of these wastes have yet been processed through WEP.

Assessment of Disposability

Waste Package Properties and Performance

The removal of the capping grout sequence raises a number of concerns relating to the disposability of the waste packages, the significance of which will depend on how the siting, design and safety case for a GDF develop in the future. The following assessment findings are relevant:

· There will be an increase in waste package macroscopic voidage, estimated to increase from ~2% of the waste package to a maximum of ~14%;

· Poorer GDF operational fault performance for some faults, for example performance in lid edge impacts from maximum height because of greater drum/lid deformation and crushing of the wasteform which would otherwise be partially protected by the capping grout;

· Potential for small quantities of loose particulate materials to be present on the top of wasteforms in a friable layer, in particular for slurry wastes, due to drying of surface water during wasteform production.

The potential significance of these concerns with respect to the safety case is summarised below.

Compliance with the Transport System Design and Safety Case

The presence or absence of capping grout does not significantly affect transport system design. On the assumption that the increased ullage space at the top of the waste package created by the exclusion of a capping grout is not filled with additional waste, the exclusion of the capping grout is not expected to have any effect on transport safety.

Compliance with Engineering Design and the Operational Safety Case

Capping grouts can provide a barrier to the release of radioactive materials in the event of some impact faults. Existing safety assessments do not take significant credit for capping grout on waste packages in impact faults, but may need to do so in the future. If credit is not taken for the capping grout, then greater reliance will be placed on other safety measures in GDF design and operation.

For the specific WEP waste packages assessed here, the removal of the capping grout would degrade performance in the assessed impact faults to the lid, but leads to calculated doses to workers and the public that are still within the maximum calculated for the Design Basis Accidents in the published generic Disposal System Safety Case (gDSSC). This is mainly because there are bounding waste streams defined within the Operational Safety Case (OSC) for the gDSSC with much greater radionuclide inventory than these specific WEP waste packages. However, the plans for a GDF are at the early stages of development and it should be noted that the subsequent developments to the OSC may identify additional faults and hazards. Until the safety case is fully developed any new hazards are fully assessed in the safety case, the removal of capping grout presents a risk, and it may be necessary to retrospectively apply a capping grout to these waste packages. Alternatively, a review of the faults may eliminate or reduce the severity of some faults, thus reducing the importance of the capping grout.

In the case of hulls waste packages it is judged that any residual fuel contamination is trapped within the hulls and is not expected to be dispersed within the grout encapsulant. This suggests that the RFs applied in the periodic review and applied in the gDSSC are likely to be highly conservative. This does imply that for these solid waste feeds to WEP the capping grout on the wasteform has relatively little function beyond void filling.
The risks created by exclusion of capping grout are dependent up the specific wastes and waste packages. It is noted that if capping grouts were also proposed to be removed from the bounding waste stream waste packages defined for the gDSSC, there would be significantly greater calculated doses in the assessed faults, leading to a requirement to introduce greater safety measures in the GDF specification and design as it develops.

Compliance with the Environmental Safety Case

The results of the assessment of radioactive gas releases from previous Final stage assessments for WEP waste packages were acceptable. The absence of a capping grout should not significantly affect these assessments.

In the current generic Post-closure Safety Assessment for the groundwater pathway, illustrative calculations are presented which underpin the generic Environmental Safety Case. In these illustrative calculations no credit is taken for the packaging materials in terms of containment of the waste within a GDF.  Therefore, from this aspect the removal of the capping grout would not impact the calculations.

However, it should be noted that in the current update to the generic ESC (and the underpinning PCSA) there is a more holistic approach to consideration of the safety functions provided by the different barriers (including the wasteform).  The wasteform is an important barrier contributing to the overall containment of the waste. The presence of capping grout could potentially provide the package with additional containment of the waste within the package, and slow the release of the waste (and its associated activity) to the surrounding environment. It is planned to implement this approach in our subsequent update to post-closure performance assessments undertaken as part of the LoC Disposability Assessment process.  This process will be reported on in the update to the generic ESC, which will focus on the multiple barrier safety functions provided by the wasteform and its associated disposal concept.

It is important to note that a full consideration of the barriers to radionuclide migration includes the geological barrier.  Without information on the geological environment in which a GDF is to be located, it is difficult to quantify the overall importance of the wasteform barrier.  Therefore, at this stage in the process, without information on the geological barrier, we cannot definitively state what the impact of removing the capping grout from these packages would be on the overall calculated risk.

It is also important to note RWM’s current position on voidage within waste packages.  RWM continues to develop its understanding of the impact of voidage in the post-closure phase and it is not yet clear what would be a significant void volume. The current work, based on a conceptual model of the mechanical evolution of the components of a GDF, supported by scoping calculations will be reported in the near future.

Status of Management System and Data Recording
The management system at WEP will need to be modified to accommodate the change in the packaging process. This will involve an update to the Waste Product Specification and plant quality plan and operating instructions. RWM will need to audit the management system to examine whether the necessary changes that are relevant to RWM have been appropriately implemented.

Conclusions

This Assessment Report provides an addendum to the Final stage disposability assessment by RWM for packages of specific solid and slurry wastes produced at WEP.

It has been concluded that exclusion of the capping grout is consistent with providing a disposability case for the proposed WEP waste packages, but does raise a number of concerns relating to disposal. These are:

· Greater mechanical degradation of the engineered backfill and engineered disturbed zone in the local geology, undermining the post-closure safety case. This could be caused by increased package voidage.

· Increased releases in accidents at a GDF and difficulty in showing that resultant doses are as low as reasonably practicable, undermining the operational safety case. This could be caused by incomplete immobilisation of radionuclides in a ‘friable’ surface layer on wasteforms and/or due to removal of the barrier provided by capping grout.

· Inability to demonstrate that the waste package contributes to the key ‘containment’ safety function for radionuclides, undermining the post-closure performance assessment.

The Waste Encapsulation Plant Final stage Letters of Compliance for the proposed waste packages will be re-issued based on exclusion of capping grout. Due to the concerns identified above, the updated LoCs will be qualified with a caveat requiring that SL should not undertake any operations on the waste packages which would preclude the WEP package ullage being retrospectively capped if dictated by developments in GDF siting, design or safety case. If necessary this could be achieved by an engineered penetration of the drum lid or similar.
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