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Introduction
Research Sites Restoration Limited (RSRL) has previously received Final stage endorsement for the pre-treatment and packing of Harwell Remote Handled Intermediate Level Waste (RHILW). In the current submission, RSRL has sought endorsement of a short-term modification to their assay procedure due to a mechanical failure in the active neutron assay system.

This report provides the basis and findings of the assessment by NDA Radioactive Waste Management Limited (hereafter RWM) of the proposed changes to the assay arrangements for packages of Harwell RHILW. The assessment has been carried out through the Disposability Assessment process (also known as the Letter of Compliance process). Further information on the Disposability Assessment process is available elsewhere
.

Background on Harwell RHILW 

RSRL is currently repacking stocks and relatively small amounts of new arisings of RHILW into enhanced 500-litre drums at Harwell. The wastes to be repacked comprise a very diverse set of materials, principally arising from the wide range of research activities carried out on the Harwell and Winfrith sites since the 1950s (operational wastes). These operations have generally ceased, and the sites are now undergoing decommissioning, hence new arisings consist of relatively small volumes of waste, predominantly from post-operational clean-out of remote-handling cells, etc.

The processing plant is designed to receive RHILW in cans; to assay, inspect and repack this waste into 500 litre Drums in the Head End Cells (HEC) and then to transfer the 500 litre drums into the Vault Store for interim storage. Eventually the drums will be retrieved from the Vault Store and transferred to the encapsulation plant for conditioning with cement grout prior to disposal in a Geological Disposal Facility.

Background on RHILW assay systems

The waste assay system consists of a Segmented Gamma Spectrometer (SGS), which measures the activity of the measurable gamma-emitting nuclides present in a can, and a Neutron Interrogator (NI), which provides information on any measurable amount of fissile material present in a can. 

The NI uses active and passive neutron measurement techniques to measure the fissile content of the waste. The neutron assay system has an active and a passive cycle.  The passive cycle measures coincident neutrons arising from spontaneous fission events (Passive Neutron Coincidence Counting (PNCC)). The active measurement uses the Cf-252 shuffler technique to induce fission events in Pu-239 and U-235.

Waste packaging proposal 

RSRL has a problem with the Cf-252 source used for active neutron interrogation. It is likely to take at least two months to return the neutron assay system to normal service. RSRL proposes to continue processing cans while the investigation and repair work is ongoing. RSRL has proposed the following set of actions for packing the Harwell RHILW while the neutron assay system is being repaired:

· Cans will only be selected for processing where historical records indicate there is no fissile material. 

· Cans will be selected from facilities with no history of fissile material in the waste.

· Cans will be assayed using the passive cycle of the neutron assay system, which will provide additional confirmation, through its ability to measure isotopes of plutonium and uranium with even-number masses, that there is no fissile material present. 

· In the event that the system positively measures neutrons during the passive cycle, an investigation will be undertaken and documented as a “Nirex Technical Query”.  (For example, it is possible that a particularly active neutron source within a can could give rise to a passive measurement.)  

· Prior to any cans being tipped into 500 litre drums there will be a visual inspection, as normal, to confirm that the can contents match the description given on the historical record.

· Any cans requiring further investigation would be quarantined in the Vault Store until the active neutron assay system is returned to service.

These arrangements would be controlled by the use of a special working instruction, and retained as a Campaign Record in RSRL's record management system.  There will be references between that record and the individual records for each of the cans that have been processed during this interim arrangement, ensuring that the Package Records reflect the modification to assay arrangements.

Conclusions
RWM acknowledges the proposed short-term changes to the Harwell RHILW assay arrangements. The selection process for waste to be packaged gives confidence that it would be highly unlikely that RSRL would unknowingly exceed the Safe Fissile Mass limits during the period that the active neutron assay system is unavailable. RWM accepts that RSRL can continue to process wastes during the period when the active neutron assay system is down.

This temporary concession must be covered by a suitable and integrated QMS. Three recommendations are made to ensure the QMS is robust:

· Add a reference to the CCAD from the new temporary Work Instruction

· Revise the WPrS to include a reference to the new temporary Work Instruction

· Revise the CCAD to include a reference to the new temporary Work Instruction

RWM should be notified of the re-introduction of active neutron interrogation, and the new temporary work instruction should be withdrawn. Any delay in the repair of the active neutron interrogation system, potentially leading to RSRL running out of suitable low fissile wastes to process, should be raised with RWM as early as possible. RWM will track the progress with the repair of the assay system during monthly liaison meetings with RSRL. 

RWM anticipates performing an audit of the management system governing the packing of Harwell RHILW in 2016. This will include the preparation and storage of package records.

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