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The 2011 ESC Non-technical Summary

Non-technical Summary of the LLWR’s
2011 ESC

This is the ‘Non-technical Summary’ of the Low Level Waste Repository’s 2011
Environmental Safety Case (ESC). The 2011 ESC will be submitted to the
Environment Agency to meet their requirement on us, the LLW Repository Ltd, to
submit a revised environmental safety case by the 1% May 2011.

The Low Level Waste Repository

The Low Level Waste Repository (LLWR) is the United Kingdom'’s principal facility for
the disposal of solid low-level radioactive waste (LLW). LLW has been disposed at
the LLWR since 1959, initially tipped into trenches and, since the late-1980s, packed
in containers and placed in engineered vaults.

The LLWR is owned by the Nuclear Decommissioning Authority (NDA), which is a
non-departmental public body created under the Energy Act 2004. The NDA is a
strategic authority that owns the 19 civil nuclear sites, and associated nuclear
liabilities and assets, previously under the control of the United Kingdom Atomic
Energy Agency and British Nuclear Fuels Ltd.

LLW Repository Ltd is the Site Licence Company that operates the LLWR on behalf
of the NDA.

Low-level waste

Low-level radioactive wastes form the bulk of all the radioactive wastes in the United
Kingdom. About 95 percent of the total physical volume of the radioactive wastes is
LLW; however, LLW only contains a small fraction of the total radioactivity in all the
wastes, much less than one percent of the total.

LLW contains a wide range of materials, including: paper, tissue, wood, resins,
plastic, steels and other metals, graphite, building rubble, and soil. In the future, LLW
will contain more secondary wastes, including ash from incineration and slag from
metal melting, as more materials are recycled and size-reduced (see below).

The LLWR receives wastes from a range of producers, including nuclear power
stations, facilities that manufacture and reprocess nuclear reactor fuel, defence
establishments, general industry, radioisotope manufacturing sites, hospitals,
universities and from the clean-up of contaminated land and buildings. The largest
consignor of waste to the LLWR is the nearby Sellafield nuclear site. Currently,
about 30% of the waste we receive originates from Sellafield and waste from other
sites is compacted at Sellafield before being sent to the LLWR.

The United Kingdom Radioactive Waste Inventory lists all LLW that will need to be
managed in the future. The volume of this waste in its raw state (i.e. before any
treatment and packaging) is approximately three million cubic metres. Some of this
LLW is called very low-level waste (VLLW). VLLW contains very low concentrations
of radioactivity and can be disposed in landfill-type facilities. VLLW does not need to
be disposed in the engineered vaults used at LLWR.
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National LLW policy and strategy and LLWR’s role

The NDA has published a ‘UK Strategy for the Management of Solid Low Level
Radioactive Waste from the Nuclear Industry’ *. The Strategy has been prepared by
the NDA for the UK Government and devolved administrations in response to their
‘Policy for the Long Term Management of Solid Low Level Radioactive Waste in the
United Kingdom’ 2, published in 2007.

The UK Strategy is to make ‘best use of existing LLW management assets’ for the
management of LLW. This approach is based on a Strategic Environmental
Assessment (SEA), conducted to support the development of the UK Strategy. ‘Best
use of existing LLW management assets’ means continuing to use the LLWR to
dispose of LLW, but only LLW that requires the protection provided by disposal in
vaults. It also means minimising the volume of LLW that needs to be disposed at the
LLWR, while maximising the capacity of the facility to safely take waste. The UK
Strategy recognises that the LLWR can only continue to be used to dispose of LLW if
we can demonstrate that the facility is safe.
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Figurel  Waste hierarchy

An important part of the UK Strategy is the implementation of the waste hierarchy —
see Figure 1. The best ways of reducing the amount of wastes are to prevent or
minimise their creation. Where wastes cannot be avoided or already exist, the UK
Strategy is to try to reuse or recycle the wastes, or at least reduce their physical
volume. The volume of LLW has been reduced by compaction at Sellafield before
coming to the LLWR since the mid-1990s. The LLWR has worked as a partner with

1 Nuclear Decommissioning Authority, UK Strategy for the Management of Solid Low

Level Radioactive Waste from the Nuclear Industry, August 2010.
Defra, DTI and the Devolved Administrations, Policy for the Long Term Management of
Solid Low Level Radioactive Waste in the United Kingdom, March 2007.

2
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the NDA to set up contracts with companies to treat LLW to allow metals to be
recycled after decontamination and organic wastes to be incinerated. These
treatments all reduce the volumes of wastes that need to be disposed. The UK
Strategy is also seeking to provide options for the disposal of VLLW in fit-for-purpose
facilities, where possible near the site of arising, and not in the vaults at the LLWR.

The strategic role of the LLWR is, therefore, to support the NDA in implementing the

UK Strategy for managing LLW. This includes maximising the potential of the LLWR
to accept LLW that can be safely disposed and which requires disposal in engineered
vaults. Our ESC has been developed taking into account this strategic role.

Situation and history of the LLWR

The LLWR is located on the West Cumbrian coastal plain, close to the village of
Drigg and approximately five kilometres south-east of Sellafield — see Figure 2.
Apart from nearby Sellafield, the area is predominantly rural. The area along the
coast adjacent to the site is designated as a Site of Special Scientific Interest (SSSI),
known as the Drigg Coast SSSI. Along the north-eastern boundary is the Carlisle to
Barrow-in-Furness railway line, a siding from which enters the site for the delivery of
waste containers and other items and materials. The main north-south road through
West Cumbria, the A595, runs about two kilometres to the east of the site. The
Ravenglass Estuary lies to the south. The Cumbrian mountains rise further to the
east. The LLWR lies outside the Lake District National Park, which is bounded by
the A595 and the Ravenglass Estuary.

e

Figure 2 The LLWR site and its immediate environs

The LLWR site is about two kilometres long and half a kilometre wide and lies on a
northwest-southeast axis. A boundary fence, designed to prevent unauthorised
access, encloses the site. The northern half of the site is used for waste disposal.
The southwestern boundary of the northern area of the site borders the SSSI. The
height of the site above sea level varies from about 5m at its southern end to 20m at
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its northern end. The Drigg Stream flows through the site roughly parallel with the
southwestern site boundary. It leaves the site to the south and discharges into the
River Irt, which is tidal at that point. The Irt forms the northern arm of the Ravenglass
Estuary.

The site of the LLWR was first developed in 1940 as a Royal Ordnance Factory
(ROF) for the production of TNT during the Second World War.

LLW has been disposed at the site since 1959, initially in seven trenches. The
drummed, bagged or loose waste was tumble-tipped into the trenches. The trenches
were used for disposal up to 1995. The trenches are currently covered by an interim
cap of sail, containing a plastic membrane to minimise the infiltration of water into the
wastes. The trenches contain about 500,000 m? of waste.

From the late 1980s onwards, disposal operations were upgraded to modern
standards. A concrete disposal vault was constructed, Vault 8, allowing the disposal
of wastes in containers. Waste was first put into Vault 8 in 1988. The first seven
years of the operation of Vault 8 overlapped with that of Trench 7, while the space in
Trench 7 was utilised. Construction of a second vault, Vault 9, was completed in
December 2010. Waste started to be placed in Vault 9, in a prepared area, in 2009
prior to the vault’s final completion.

Most wastes are received within steel half-height ISO containers or third-height ISO
containers, which are filled with cement grout at the site and then stacked within one
of the vaults. Currently, larger items are placed or grouted directly within specific
areas of the Vault 8. Vault 8 contains about 200,000 m® of waste containers.

It was originally planned that waste containers would be stacked to a height of four
half-height ISO containers in Vault 8. Waste in the vault up to this height is disposed
— see below. The vault is now almost full to this original design capacity. Some
waste containers are now stored in Vault 8 in higher stacks above the disposed
waste. Waste is also stored, rather than disposed, in Vault 9 — again, see below.

Water infiltrating through the trenches, known as leachate, and rain water run-off
from Vaults 8 and 9, are collected, sampled to check that they are safe, and then
discharged down a pipeline into the sea.

Regulation of radioactive waste disposal

The disposal of radioactive waste in England and Wales is regulated by the
Environment Agency under the Environmental Permitting (England and Wales)
Regulations 2010. The Environment Agency has issued us with a Permit that sets
out the conditions under which we may dispose of radioactive wastes. The Permit
places conditions on how we manage the facility and the type of waste we can
dispose, and tells us the information we must provide to the Environment Agency.

Background to submission of 2011 ESC

Our current Permit is based on the Environment Agency’s review of safety cases
prepared by the previous site operator and submitted in 2002. The Environment
Agency considered that these safety cases, and especially the safety case
addressing the safety of the facility in the long term after it closes (the Post-closure
Safety Case or PCSC?), had failed to make ‘an adequate or robust argument for

®  British Nuclear Fuels Ltd, ‘Drigg Post-closure Safety Case’, September 2002.
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continued disposals of LLW’. The Environment Agency decided, therefore, that
continued disposal of LLW would be authorised only until Vault 8 was filled to its
originally planned capacity, and that any further waste received by the facility could
only be stored and not disposed. Hence, the waste we are placing in Vault 9, and
the higher stacked waste in Vault 8, is stored and not disposed. The Environment
Agency placed a requirement on the site operator to present a revised environmental
safety case by the 1% May 2011.

Figure 3 The LLWR site in March 2011
Purpose and objective of the 2011 ESC

The purpose of our 2011 ESC is, therefore, to meet the Environment Agency’s
requirement to submit a revised environmental safety case.

Our objective has been to develop and present an ESC that demonstrates to the
Environment Agency that it is safe to continue to dispose of LLW at the LLWR.

In achieving this objective, the ESC will also provide a sound basis for future
management of the site by us and regulation of the site by the Environment Agency.

Nature and scope

The United Kingdom’s environment agencies, including the Environment Agency,
have provided guidance on the requirements that a near-surface disposal facility
must fulfil. These requirements are set out in the ‘Guidance on Requirements for
Authorisation’ (the GRA)*. That a facility meets these requirements must be
demonstrated in an environmental safety case. The GRA defines an environmental
safety case as:

*  Environment Agency, Northern Ireland Environment Agency and Scottish Environment

Protection Agency, Near-surface Disposal Facilities on Land for Solid Radioactive
Wastes: Guidance on Requirements for Authorisation, February 2009.
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