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	Assessment of packaging Berkeley site Shield Area wastes in Type II and Type VI ductile cast iron containers

(Expert View)

Summary of Assessment Report

Issue date of Assessment Report: 24 April 2015


Introduction

The Radioactive Waste Management Limited (RWM) Disposability Assessment process provides advice on the suitability of proposals for packaging higher activity wastes in anticipation of geological disposal.

Our standard disposability assessment process has not been applied, but this Expert View on disposability is intended to assist Magnox in assessing the risks associated with pursuing packaging process options for Berkeley Shielded Area wastes in DCICs.

Summary of proposal

The Berkeley Site Shielded Area Facility originally comprised a suite of shielded cells and caves used for laboratory and Post Irradiation Examination (PIE) studies.  The facility currently contains two categories of waste:

· Containerised wastes arising from PIE activities, principally of AGR fuel; and,

· Loose wastes arising from Post Operations Clean-out (POCO) and decommissioning of caves and cells within the Shielded Area.

The waste comprises approximately 20 m³ containerised wastes in C35 drums and 10 m³ loose wastes from the E23 caveline.

The current Berkeley site baseline strategy is to package all legacy wastes in Type II or Type VI DCICs.  The C35 drums and waste would be shredded and any non-permissible items removed.  The waste would then be assayed and any significant fuel removed.  All waste would be conditioned by heated vacuum drying within the DCICs.

Magnox has identified two potential alternative retrieval and packaging options for Shielded Area wastes.  The alternative options would no longer involve shredding of the C35 drums or any of the wastes, with the opportunity for not opening the C35 drums being considered.  The options defined by Magnox are:

· “Option A:

· Open all drums in the sorting cave and transfer the waste onto a tray.

· Move the tray to a different cave for HRGS assay.

· Tip the waste into the DCIC.

· Treat all loose waste similarly.
· Option B:

· Do not open the drummed wastes.  Drums placed directly into Type VI DCIC.

· Move drums to a different cave for HRGS assay.

· Assay loose wastes in empty containers and package into Type VI DCIC.

· Waste will be placed loose into MOSAIK.”

RWM understands that LLW may be segregated and routed to an alternative disposal solution.  Remaining wastes which may be classified as LSA-II material suitable for transport in a Type IP-2 package would be packaged in Type VI DCICs.  Other wastes would be packaged in Type II (MOSAIK II-15) DCICs, with lead liner as required.

Magnox has requested RWM expert view on the benefits/issues associated with each of these options.
Expert View
In response to this request, RWM held a workshop of suitably experienced and senior staff to consider the proposal and identify the likely key risks to disposability and uncertainties in waste package properties.

Our commentary on the proposals is set out in the Annex to this letter.  The key risks to disposability of the proposed Shielded Area wastes in Type II and Type VI DCIC waste packages are summarised below.

Risks

Risk 1: Classification of waste for transport as Type IP-2

RWM requires justification that the Shielded Area waste may be classified as LSA‑II material suitable for transport in a Type IP-2 package.  Given the diverse nature of the radionuclide source terms, it is not clear that selection of an appropriate fingerprint to infer non-measureable radionuclides would be sufficient to justify classification of any of the waste as suitable for packaging in Type VI DCICs.  There is considerable uncertainty regarding demonstration of compliance with specific activity limits, bare waste dose rate and the definition of fissile exception for transport.
This requirement does not differentiate between options.
Risk 2: Gas generation and pressurisation

RWM requires the proposed DCIC waste packages to be vented in order to avoid any significant container pressurisation.  The potential presence of organic material within closed C35 drums suggests potential gas generation via mechanisms of radiolysis and organic degradation.  Notwithstanding the design intent of C35 drums being to avoid the build-up of pressure when lidded, RWM requires confirmation that no significant pressurisation of the C35 drum would occur over timescales relevant to geological disposal.

This is potentially a clear differentiator in favour of Option A.

Risk 3: Exclusion of free liquids

RWM currently specifies that all reasonable measures shall be taken to exclude free liquids.  Examination of the available description of E23 loose wastes suggests that, as a minimum, sludge and lathe coolant may be present as free liquids.  RWM requires that such liquids are either removed as non-permissible items or that free liquids are extracted from the wasteform upon drying of the waste.

This is potentially a clear differentiator in favour of Option A.
Risk 4: Appropriate minimisation of voidage

RWM requires that development and production of the wasteform should ensure that voidage within the waste package is appropriately minimised.  RWM has previously placed a Qualification on Letter of Compliance endorsements in the form of a Caveat that waste package voidage shall be infilled prior to dispatch to a GDF, should RWM require this.  Such a Caveat is not feasible for any packages containing unopened C35 drums and therefore RWM requires knowledge of the likely voidage within the waste packages to inform disposability assessment.

This is potentially a clear differentiator in favour of Option A.

Risk 5: Presence or generation of hazardous materials

RWM requires that the wasteform shall not contain hazardous materials, or have the potential to generate such materials, unless the treatment and packaging of such materials or items makes them safe.  Hazardous materials include flammable, explosive or pyrophoric material, e.g. potential formation of uranium hydride and the associated pyrophoricity hazard.  RWM requires that potentially hazardous materials in the waste are identified, and justification that any present would be made safe.
This requirement does not differentiate between options as C35 drums without a record of the physical/chemical contents would be opened.

Summary

As part of early engagement RWM has used its expertise to take an initial view of the proposals for packaging Berkeley Shielded Area wastes in Type II and Type VI DCICs.  A number of key risks to disposability have been identified.

Overall, the risks to disposability are potentially lower for Option A when compared with Option B.  RWM considers the risks to disposability for Option A to be broadly equivalent to those associated with the current baseline strategy.
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