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Abstract

The UK has a wide range of intermediate level wastes stored at a number of locations. There are
various projects in place, or envisaged by operators, to retrieve, treat and condition these wastes for
interim storage and eventual disposal.

Currently UK government policy for the long-term management of intermediate level wastes (ILW) is
under review following the rejection, in 1997, of a planning application for the establishment of an
underground rock characterisation facility. Consequently there is currently considerable uncertainty
on the future fate of these wastes - a position that will not change for several years.

The recent loss of a repository development programme and consequent uncertainty on the timing and
requirements for long term disposal is causing particular difficulties where operators are looking to
make decisions in the short term on conditioned wasteforms.

This paper discusses the problems caused by these uncertainties and the steps being taken by the
Environment Agency to ensure so far as is practicable, having regard to the requirements for safe
long-term storage, that future disposability of wastes is not jeopardised by actions taken in the short
term.

1. INTRODUCTION

The UK programme to establish a deep repository for the disposal of intermediate level radioactive
wastes (ILW) was halted in March 97, when a planning application for the construction of an
underground "rock characterisation facility" in Cumbria, North West England, was turned down.

Within the UK classification, "ILW" has an activity content >4GBq/t alpha or >12GBq/t beta/gamma.
The UK Government is expected to give wide consideration to the possible options to provide a long-
term solution for the management of these wastes. This is likely to involve one or more exercises to
consult widely on how such a solution should be chosen and what form a solution should take. This
effectively means that the UK is some years from finalising the future development programme, and
decades away from establishing disposal facilities for ILW.

This paper discusses the problems caused by the absence of a repository development programme and
what steps are being taken by the Environment Agency to ensure that future disposability of wastes is
not jeopardised by actions taken in the short term.

2. UNDERLYING PRINCIPLES

Internationally agreed principles for radioactive waste management have been set out by IAEA [I].
Principle 8 of these "Safety Fundamentals" sets out the need to take into account interdependencies in
the main waste management steps (essentially pretreatment, treatment, conditioning and disposal). In
particular there is a need to be aware that decisions made at any one step may foreclose alternatives or
otherwise affect subsequent steps, particularly disposal, and this should be taken into account when
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any one radioactive waste management activity is being considered. Other relevant principles [1] are
that radioactive waste management will be undertaken in such a way that undue burdens should not be
imposed on future generations of people, and that creation of waste should be kept to a minimum.

UK government policy on radioactive waste disposal was last set out in 1995 [2] and is consistent
with the Safety Fundamentals' principles described above. It requires decisions by operators and
regulators to have regard to all relevant factors when considering the early treatment of waste. Factors
which relate to the subsequent disposal, and to environmental releases, include:

• the risk that treated waste will be incompatible with future disposal requirements;
• the practicability of reworking treated waste in the future, should this be necessary;
• the need to minimise waste degeneration;
• the need to minimise secondary waste arisings;
• the need to minimise releases to the environment;
• the retrievability of waste for disposal.

Although UK government policy is currently under review, the Environment Agency is satisfied that
these factors continue to be relevant to the Agency's regulatory considerations.

3. CURRENT UK ARRANGEMENTS

Regulatory responsibilities in the UK concerning radioactive waste management are split between the
Environment Agencies (that is, the Environment Agency in England and Wales, and the Scottish
Environmental Protection Agency in Scotland) and the Nuclear Installations Inspectorate (Nil). The
Environment Agency is responsible for regulating the disposal of radioactive wastes, whereas the Nil
has regulatory responsibilities for the on-site management of radioactive wastes on "nuclear licensed
sites" (nuclear power stations, fuel fabrication and reprocessing plants and other major facilities).

HSE and the Environment Agency have set down and jointly agreed their responsibilities and working
arrangements on matters of joint interest, within a "Memorandum of Understanding". One aspect of
this is that an operator wishing to condition radioactive wastes must first seek permission to do so
from the NIL In such circumstances the Nil consult the Environment Agency, who take into account
the types of factors listed in Section 2 above. Under this arrangement, the Nil will consider the
implications such conditioning would have for changes to the safety case for the site where
conditioning is being carried out, whilst the Environment Agency will consider the implications for
off-site impact (due to liquid and gaseous releases) and the future disposability of wastes.

United Kingdom Nirex Ltd ("Nirex") is a company that was established by the UK nuclear industry to
develop deep repository and associated transport systems for ILW and some low level wastes (LLW).
In the absence of a specific repository site, a finalised design or an associated safety case, Nirex is not
in a position to issue Conditions for Acceptance that can be used by packagers of waste. Nirex has
therefore developed a strategy to facilitate early waste packaging by providing waste package
specifications, intended as a conservative set of requirements that should not restrict future choice of
repository site or design. Nirex also provides a service to the industry of formally assessing packaging
proposals against envisaged requirements.

4. CURRENT PRACTICAL PROBLEMS

Over the last 50 years the UK has produced a very wide range of intermediate level wastes from a
variety of civil and defence programmes. Some of these plants and their associated storage facilities
have reached or are reaching the end of their operational lives. Consequently operators are now
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obliged to address the treatment and conditioning of these wastes, for reasons which include a desire
to reduce operating costs and future liabilities, and to reduce risks associated with ageing stores.
Many of the plans put into place to retrieve, treat and condition waste were conceived at a time when
the early establishment of a deep repository was envisaged. The recent loss of a repository
development programme is causing particular difficulties in the UK.

Ideally, in order in order to define properly the final form of packages, we need to know how the
packages are to be dealt with at all stages and what performance is expected of them. The associated
information requirements include:

• the geological setting for a repository and its design;
• the final repository safety case, based on the relevant features, events and processes;
• the form of licence to be used for a repository and the technical details of how this will be

interpreted;
• the timing of emplacement and backfilling in a repository and consequently the periods for which

waste packages are to be held in interim stores and in a repository before backfilling;
• the degree of retrievability required after emplacement of packages in a repository.

The Environment Agency considers that optimisation of the waste management system is an
important consideration. In order to ensure that the radiological detriment to members of the public
resulting from disposals should be ALARA, a conscious effort should be made to ensure that
optimisation is demonstrated at all stages of repository development, including establishing the
standards for packages to be disposed of in a repository. The Agency has recently set out its thinking
in this context [3]. In the current UK position decisions are having to be taken at a time when there
are a number of uncertainties in the programme. It is therefore appropriate that careful consideration
is given to how decisions are managed in order to ensure that the requirements addressed above are
met.

5. ISSUES CURRENTLY UNDER DISCUSSION IN THE UK

In a number of instances, the treatment and packaging of raw wastes presents on opportunity for the
solidification of these wastes, by grouting or other means. In some cases such action provides short-
term benefits in terms of a reduced hazard potential during interim storage, for example through
increased package strength, better fire resistance and reduced mobility of wastes. However the
implications of such action for the eventual disposability, and for any release to the environment
should also be addressed. Reworking of packages containing solidified wastes can be extremely
difficult and expensive and any reasons why the solidified wasteform may not be suitable for disposal
must be carefully considered. In order to reduce, if not eliminate, uncertainty about disposability, the
Agency is proposing to require assessment of the consequences of disposal of proposed wasteforms
within a range of possible scenarios. These would certainly include a range of geological settings,
assumptions about retrievability and timing of disposal.

Two issues, which are already being carefully considered in cases where early conditioning is being
planned, are given below:

Criticality Any safety case for a repository will include consideration of the potential for post-closure
criticality if the wastes include significant quantities of fissile material. A recent study commissioned
by the Environment Agency [4] has indicated that criticality is likely to be a low probability event
with relatively small consequences in terms of overall repository safety.

The Agency has considered the merits of a single regulatory limit for fissile material in individual
packages. However this approach is not favoured as there are other approaches to assure post closure
criticality safety for a repository. Dilution of waste to achieve a package limit will give rise to
increased secondary waste arisings and additional volumes of waste to be transported and disposed of.
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The Agency has therefore decided that it is appropriate to deal with fissile contents on a case by base
basis and that it will be for waste packaging organisations to make the case for the disposability of
higher fissile contents.

Stored Wigner energy in graphite Graphite has been used in most UK research and commercial
reactors as moderators, reflectors and sometimes as components of fuel elements. When irradiated at
low temperatures to moderately high doses stored "Wigner" energy due to fast neutron irradiation can
accumulate. This energy can be released if the graphite is subsequently heated to temperatures above
the original irradiation temperature. As irradiation damage will also lower the temperature at which
graphite will oxidise in air, a large release of Wigner energy can lead to a graphite fire. Reactivity in
air also increases with higher levels of graphite impurity.

A number of sources of graphite, particularly the Windscale Piles and some research reactors were
irradiated at low temperatures and it is possible that the increase in temperature in a deep repository
could trigger energy release. This raises issues of what treatment should be carried out prior to
packaging; in particular whether graphite should be "annealed" to enable a controlled release of
stored energy prior to packaging. An additional consideration is whether packaged graphite should be
grouted at an early stage; grout will reduce the amount of oxygen available for reaction in the event of
energy release, but the heat of reaction from grout could itself trigger an energy release.

6. THE WAY FORWARD

The situation described above presents difficulties and there is scope for improving the way in which
operators' proposals for radioactive waste conditioning are dealt with in the UK. There is a pressing
need to ensure that operators are fully aware of the expectations of the Environment Agency in cases
involving proposals for waste conditioning and storage. Even though the establishment of disposal
facilities in the UK is now many years away, the Agency has to start from a presumption that any
waste conditioning proposal may have consequences for the ultimate disposal of the waste, and to
review such proposals accordingly. The Agency consider that Site Licensees need to take full
responsibility for proposals involving waste conditioning and storage, and to address all relevant
factors set out in the Government White Paper Cm 2919. In order to provide a framework for the
production and assessment of submissions, the Agency is preparing guidance for the use of operators
and its staff that will set out the matters to be addressed. The Agency is planning to consult on a draft
of the guidance in mid-2000.
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