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Abstract

Nirex is developing a staged, reversible concept for the disposal of ILW and certain LLW in the UK.
Within that concept, the retrievability strategy includes the option of keeping open the repository, for
an extended period, after all waste has been emplaced. In examining the feasibility of such an
approach, a number of key technical issues have been identified and options for addressing these
issues have been established. This paper will describe the issues identified and the development of
practical solutions for incorporating retrievability within the Nirex concept.

1. INTRODUCTION

Nirex believes that the safest way to isolate long-lived, solid radioactive waste is to place it in
a repository deep underground. To ensure that options are left open, that whole process
should be carried out in a staged, reversible way. This means that wastes should be capable of
being easily monitored and retrieved.

In essence the concept is that of an underground store giving future generations options on
final closure, whilst taking positive steps towards a long-term solution. This means that the
facility will have to meet the stringent criteria for a permanent repository with continued
monitoring to give society the extra assurance that the waste is secure and stable.

Overall, at each stage of development, time would be available to build sufficient confidence
before moving to the next stage, whilst retaining the ability to retrieve waste and pursue an
alternative option if that were available and preferred.

Nirex has examined the feasibility of incorporating an extended period of relatively easy
retrievability within its concept for an underground repository for ILW and certain LLW. A
schematic illustration of the Nirex concept is shown in Figure 1. During a period of interim
underground storage the repository would remain open to provide access for cranes and other
machinery to the vaults so that the waste remained retrievable.
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Figure 1. Nirex Concept

2. DESIGN PHILOSOPHY

The design philosophy that Nirex has adopted aims to provide flexibility by offering options
for a continued maintenance and refurbishment programme. This would enable future
generations to extend the period of underground interim storage, if they so desired, while
retrieval remained possible. The following factors need to be considered when designing for
extended storage in an underground facility.

• All areas of the repository are accessible by people for maintenance and
refurbishment apart from the vaults: here, radiation levels from the exposed waste
packages would prevent access by people and all operations would be carried out remotely.
The majority of emplacement equipment can be removed from vaults for maintenance, as
illustrated in Figure 2.
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Figure 2. ILW Vault Emplacement / Retrieval Systems
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• The vault environment would be controlled to maintain the sound condition of the
waste packages by controlling the temperature, humidity and chloride levels. This would
involve the filtration of the incoming air and the management of any water to minimise
contact with the waste stacks. These systems would need to continue performing
effectively for the period during which the wastes were stored; if they had to be designed
to operate for longer than about 100 years, they would need to be accessible for
maintenance.

• In terms of vault integrity, initial concepts were developed on the basis of
repository closure following a waste emplacement period of about 50 years. However, 100
years is considered an acceptable design life for the kind of rock support systems that
would be required. For a period of greater than about 100 years it would be necessary to
gain access for maintenance of rock support systems. Alternatively, it might be possible to
select the host geology and size of opening so that the vaults were self-supporting.

3. PROPOSED STRATEGY

Should a period of prolonged underground interim storage be the preferred option, the
following factors would need to be considered:

• During a waste emplacement period of about 50 years wastes could be retrieved
from the vaults by simply reversing the systems used to emplace them. Interim storage
could be extended by a further 50 years, during which time it should remain reasonably
straightforward to retrieve the wastes.

• To keep vaults open beyond about 100 years it would be necessary to arrange for
all repository systems and equipment to be accessible for maintenance. Where practicable,
equipment would be designed so that it could be removed from the vault for maintenance,
the only exceptions being rock support, groundwater management systems and fixed in-
vault equipment such as crane rails. A number of options are available to maintain these
items :

- Removal of waste from a vault to allow access to that vault for maintenance of rock
support, groundwater management systems and in-vault equipment. An additional
vault could be excavated so that a 'rolling' programme of vault maintenance could be
undertaken.

Design and construction of vaults so that rock support, groundwater management
systems and in-vault equipment would be shielded from the radioactive waste to allow
access to them for maintenance.

- Development of robotic systems for carrying out remote inspection and maintenance of
rock support, groundwater management systems and in-vault equipment.

Further work is being carried out to confirm the viability of the above options for extending
the interim storage period. That work will include consideration of issues such as container
corrosion, wasteform degradation and vault maintenance to identify constraints on the
duration of this period. Should a decision be taken in due course to backfill and seal the
vaults, less reliance would be placed on rock support systems and groundwater management
within the vaults could be ceased. The cement-based backfill would provide alkaline
conditions that would afford protection to waste packages by inhibiting container corrosion.
Retrieval would still be feasible following backfilling but with increased difficulty.
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