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	Sellafield Waste Treatment Complex Resolution of Disposability Assessment Action Points and Waste Envelope Extension 

(Periodic Review)
Summary of Assessment Report

Issue date of Assessment Report: 02 October 2015


Background

In 2012 the Radioactive Waste Management Directorate (RWMD) of NDA, now Radioactive Waste Management Ltd (RWM), undertook a Periodic Review of the Waste Treatment Complex (WTC) at Sellafield.  The WTC processes drums of raw Plutonium Contaminated Material (PCM) through supercompaction and grouting of the resulting ‘pucks’ into 500 litre drums.  The Disposability Assessment Report produced from the Periodic Review noted a number of issues, expressed as Action Points, which needed to be resolved in order to re-issue the existing endorsement.  In addition, Sellafield Ltd (SL) also requested that RWM assess proposals to extend the waste envelope for feed drums that can be processed through WTC, thereby extending the scope of the existing endorsement.

RWM Reference Basis for Assessment and Endorsement

Disposability Assessments consider 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).  Further information on the Disposability Assessment process is available elsewhere
. 
Scope of the Assessment

The 2010 Radioactive Waste Inventory identifiers for the waste streams considered in this assessment are 2D03, 2D06, 2D90, 2F02, 2F34 and 2D83/C (previously 2D03/C). 

The objective of this assessment is to evaluate SL’s responses to four Action Points arising from the 2012 Periodic Review and the requested extensions to the waste envelope, based on the current generic concepts for a Geological Disposal Facility (GDF).  The Action Points specifically addressed include:   

Action Point B13/001: Review the UKRWI inventory declaration and identify the need to record Tc99, U234, and U236 as significant radionuclides. If necessary, record these radionuclides. 
Action Point B13/002: Implement the SL strategy for long-term records management at WTC for new records and supporting information, and set out a programme for converting historical product drum information files to a final form consistent with the strategy. 

Action Point B13/003: Work with RWMD (now Radioactive Waste Management Ltd (RWM)) to complete an audit of WTC to confirm continued adequacy of the Quality Management System.
Action Point B13/005: Further develop the fingerprint approach for uranium recording, specifying which isotopes are to be recorded.

The extensions to the wasteform envelope to be considered for inclusion in the updated LoC include:  

· Processing of the full range of Grouted Liquor Bottles (GLBs) both aged and newly grouted bottles.

· Compaction of Novadrums used to over pack feed drums where integrity of the drum is challenged (i.e. evidence of corrosion).

· Confirmation of the acceptability of disposing of PCM product containing ‘DeconGel Sure’, used as a strippable coating for the removal of loose contamination.

Packaging Process and New Proposals

Feed drums are transferred from generating facilities to the Engineered Drum Store (EDS) where they are stored until processing in the WTC.  Feed drums suitable for processing are transferred to the Receipt Buffer Store (RBS) until required for processing.  Drums selected for processing are then transferred to the WTC Non-Intrusive Interrogation Suite (NII) where each drum is interrogated in monitoring stations.  Drums acceptable for compaction are routed to the Pre-Compaction Buffer Store (PCBS). 

At PCBS, drums are stored until the NII radiometric assay instruments have passed calibration checks and then successfully passed drums can be selected for compaction.  The feed drums selected for compaction have their labels read and are positioned in the supercompactor within the glovebox.  The compaction cycle is initiated and the drum is compacted.  Any liquor squeezed from the drum (squeezate) is collected in a sump pending further treatment. 

Following the compaction cycle, the height of the compact is measured, recorded and loaded into a product drum.  Once full, an Anti-Floatation Plate (AFP) is fitted into the product drum to mitigate the risk of pucks ‘floating’ on the grout as it is infilled.  The product drum is removed from the supercompaction facility and transferred to the Grouting Facility where the drum is infilled using a Portland Cement (CEM I) / Fly Ash grout to encapsulate the pucks and provide a grout annulus.  The product drum is taken to a grout curing bay for the required “cure time” and the outer lid is fitted.  The product drum is monitored for external contamination and transferred to one of six storage bays pending export to an engineered drum store.

Compaction of the Full Range of Grouted Liquor Bottles (GLBs)

Absorbed liquids in the waste processed at WTC are collected from the supercompaction process.  Solvents and oils are separated, leaving aqueous liquor.  The aqueous liquor would be neutralised with caustic soda, grouted (CEM19 powder) within a two litre polyethylene bottle, and left to cure.  Following curing 12 bottles would be placed in a feed drum and supercompacted.  The resulting pucks would then be packaged within a product drum and a grout annulus formed providing a secondary barrier.

RWM has previously endorsed product drums containing only supercompacted newly grouted liquor bottles to provide confidence in the control and immobilisation of particulate and soluble radioactivity.  SL has now requested that RWM endorse the compaction of the full range of GLBs irrespective of their age.  

Compaction of Novadrums

Sellafield Ltd (SL) has proposed that where existing 200 litre PCM feed drums have been identified as being in a degraded condition (e.g. corroded or punctured), they would be overdrummed within a Novadrum, prior to supercompaction.  This would involve wrapping the original feed drum in a PVC bag and placing this in a slightly bigger drum of 210 litres (Novadrum) constructed from mild steel.  

Use of DeconGel Sure as a Strippable Coating

DeconGel is a proprietary brand of strippable coatings used in the USA and elsewhere as a means of tying back and then removing contamination as a control measure and/or for recovery of plant.  SL anticipates the widespread use of ‘DeconGel Sure’ (a chelating agent free variant) across site as a standard strippable coating.  As a result, SL has requested that RWM provide a view on the acceptability of the strippable coating ‘DeconGel Sure’ for disposal in a GDF.

Wasteform Issues

Compaction of the Full Range of Grouted Liquor Bottles (GLBs)

Although compaction trials do show some limited fragmentation of compacted aged grout, RWM has revisited the evidence/arguments from previous assessments and has reached a decision to endorse the compaction of the full range of GLBs.  This decision is based on the following arguments:

· The fragmented grout could be considered to be similar to compacted brick, rubble and soil waste which has previously been accepted for processing at WTC (or better as the activity present is homogenised within a grout matrix).

· As the previous decision not to endorse the compaction of the aged GLBs was based on the anticipated higher activity in the grouted waste compared to brick, rubble and soil.  SL has now provided evidence to demonstrate that the activity in the grout will be low based on the level of fissile material present in the feed drums containing GLBs. 

· The FE analysis demonstrated that there is no significant reliance of the nature of a supercompacted puck to prevent particulate release.  Given that all Feed Drums will be supercompacted prior to placing in a Product Drum, and that the resultant pucks will have a high degree of rigidity, the tests indicate no significant limit on the material within the drum other than it should be suitable for compaction. 

This endorsement is based on SL ensuring that the quantities and orientation of materials in the feed drum will be suitable for supercompaction.

Compaction of Novadrums

The presence of additional metal in the waste package from the Novadrums has the potential to impact on the extent of the corrosion expansion within the product drum and degrade package performance.  Based on a range of arguments RWM has confirmed that any additional corrosion expansion would be insignificant and falls within the envelope of the existing maximum package steel inventory.  It is also noted that any additional expansion may be accommodated within the existing product drum voidage.  

SL has provided details from compaction trials carried out to demonstrate that supercompaction of a Novadrum containing a standard feed drum will produce a disposable puck.  On this basis RWM can endorse the use of Novadrums for overpacking feed drums. 

In order to minimise the impact of any additional corrosion, it is recommended that SL consider limiting the number of Novadrum pucks to four per product drum as this will reduce the amount of additional mild steel and PVC. 

Use of DeconGel Sure as a Strippable Coating

It is concluded that insufficient information is available regarding the chemical and physical characteristics of ‘DeconGel Sure’ for RWM to make an informed decision and update the Final stage LoC to endorse the use of ‘DeconGel Sure’.  RWM has obtained a non-disclosure agreement from the manufacturer of this product in order to carry out an internal assessment based on its chemical composition.  Once the extent of the available information requested from the manufacturer has been confirmed, an internal assessment carried out by RWM may provide sufficient confidence in its long-term behaviour to allow endorsement.  However, it is advised that RWM may still need to request additional information from SL to establish the long-term stability of ‘DeconGel Sure’ under alkaline conditions, which may require data from experimental investigations.

Management System Issues

Action Point B13/003

As the completion of the audit was the requirement of this Action Point, this Action Point can be closed.  However, it was noted that a number of ‘open’ audit actions need to be closed out as part of the requirement for re-endorsement of the Final stage LoC.  Close-out of the audit actions will be managed through a ‘Qualification of Endorsement’ of the Final stage LoC.  

Data Recording Issues

Action Point B13/001

SL has provided sufficient justification to demonstrate that Tc99, U234, and U236 do not need to be recorded as significant radionuclides and therefore this Action Point can be closed.

Action Point B13/002

SL has advised RWM that they are now actively participating in the NDA’s ‘Historic Waste Records National Programme’ in order to develop their strategy in line with national requirements and provide assurance that WTC will put in place appropriate records.  However, there is still no evidence that a proposed strategy is being implemented and therefore this Action Point cannot be closed at this time.  

Regarding the issue of ‘Data Records’, in order to ensure that packages can be confirmed as disposable, a fully compliant set of records needs to be created and maintained.  Although the evidence provided demonstrates an ongoing commitment to resolve this issue, RWM has concluded that the package records for WTC remain incomplete and/or under-developed.  This is considered to be a potential compliance gap.  As a result, RWM has concluded that Action Point B13/002 is reworded as follows:

Re-worded Action Point B13/002: SL needs to provide details of all the supporting documents that will be collected and included as part of the overall package records (e.g. fingerprint documents, Criticality Compliance Assurance Document (CCAD), Research & Development documents, Waste Product Specification (WPrS) etc).

On the basis that the issue of a strategy for managing long-term records is generic to the whole of the Nuclear Estate, it is recognised that this issue should not be addressed through an Action Point and RWM is prepared to issue a qualified Final stage LoC (including a time-bound condition) dependent on closure of Action Point B13/002.  

The condition will require active participation by SL in the national programme to resolve the issue of incomplete records, and provision of evidence that a programme of records improvements is being supported for WTC, in line with the published site strategy.    
Action Point B13/005

Based on the evidence provided by SL to support the development of the fingerprint approach for uranium recording, specifying which isotopes are to be recorded, this Action Point can be closed.

Conclusions

Based on the information submitted, RWM conclude that Action Points B13/001; B13/003 and B13/005 can be closed.  However, Action Point B13/002 will remain open and re-worded to capture the requirement for SL to provide further details of the supporting documentation that will comprise the package record.  Once Action Point B13/002 has been successfully addressed, RWM is prepared to endorse a qualified Final stage LoC, including three (3) time-bound-conditions.  These conditions are associated with audit actions, Data Recording requirements and the requirement to update the CCAD and WPrS to include the processing of GLBs and Novadrums.  

As the issue of ‘Data Records’ is generic to the whole of the Nuclear Estate, RWM seek active participation by SL in the national programme to resolve incomplete records, and to provide evidence that a programme of records improvements is being supported for WTC, in line with the published site strategy.

With respect to the request to extend the waste envelope, it is concluded that there is sufficient information to endorse the processing of the full range of Grouted Liquor Bottles (GLBs), provided that the quantities and orientation of the materials in the feed drum will be suitable for supercompaction, and feed drums overpacked within a Novadrum.  With respect to Novadrums it is recommended that only four pucks are loaded into a Product Drum. 

At present it is concluded that RWM are not in a position to endorse the inclusion of ‘Decongel Sure’ based on the potential impact of this product on post-closure safety.  To progress this issue RWM has entered into a non-disclosure agreement with the manufacturer and is seeking further details regarding its chemical composition and stability.  

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