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1. Strategies and Issues in HLW Disposal
The purpose of this presentation is to discuss and illustrate some important issues in the
planning and execution of HLW disposal, under the headings:

• Initial considerations
• Issues in structuring a programme
• Disposal concepts
• Geological environments
• Site selection and characterisation
• Waste transport
• Performance assessment methodology and application
• Some key issues

2. Initial Considerations

• What range of wastes? HL W, SF, ILW, conditioning?
The options for spent fuel management can give rise to a variety of different wastes, some of
which would generally be classed as HLW. However it may also be convenient to consider all
such wastes as may require deep disposal, and not just to consider them later, as an
afterthought. Separation of wastes types may be a consideration in repository design.

• How much waste and when will it arise?
The quantity of waste arising will affect the volume of rock required, both with respect to rock
integrity and requirements for heat dissipation. The latter factor may also be influenced by the
timing or rate of arisings.

• Surface storage, underground storage, disposal: sequential approach?
A repository cannot be considered in isolation from the rest of the waste management
programme. Interim stages will need to be developed. The final decision on disposal need not
be taken until after a period of underground storage.

• Timetable and cost constraints
The repository development plan should be supported by a schedule of activities and related
funding mechanisms, implying a long term commitment in policy terms.

• Legal and regulatory framework: existing, developing?
The plan should .also include a corresponding legal and regulatory framework to secure
transparency in analysis of safety and related matters.

• Social aspects
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The plan should also recognise the need to obtain approval from all relevant bodies including
local authorities.

3. Issues in Structuring a Programme

• Retrievability?
Storage and disposal are sometimes misunderstood. Storage implies safe management for a
limited period and with an understanding that further action will be required at some stage to
ensure continued safety. Disposal implies an action beyond which no further action is required
to ensure safety. For very long-lived wastes it may appear difficult to demonstrate a sufficient
disposal safety case; but storage places a burden of responsibility upon future generations. The
idea of retrievability is to provide a sufficient disposal solution, but at the same time providing
an option that waste can be recovered and perhaps an improved solution found in the future.
This may result in a phased licensing procedure, ie with initial permission for storage in a
facility which may later be licensed for disposal. Retrievability may involve design features to
facilitate waste recovery. Such features should not themselves limit the integrity of the
disposal facility. The term reversibility is sometimes used instead of retrievability, being
broader in scope than physical retrieval of wastes.

• Nuclear safeguards for SF
Safeguards requirements on fissile material within spent fuel or any other wastes imply
indefinite control. The very concept of disposal appears to contradict the concept of disposal.
Development of the technical compromise which provides sufficient guarantee for control of
the relevant materials is still an issue to be finally resolved.

• Disposal concept: repository design
Disposal concepts include the geological environment and the engineered barrier system within
it. A variety of emplacement geometries have been considered, from deep boreholes to gallery
style excavation. The engieneered barriers include the waste form itself, the canister, the
backfill around emplaced canisters, and any further works designed to limit access to or release
from the waste, including the resealing of access shafts.

• Geological environments available,
The containment provided by the engineered barriers relies on being contained within a stable
geological enviroment. The geology also places a major barrier between the waste and the
human environment. A number of different geology types can be considered. In the UK these
have included: inland basinal; modified basin limb; seaward dipping and offshore sediments;
basement rocks under sedimentary cover; hard rock, low relief coastal environments; and small
islands.

• Site selection and characterisation,
Site selection involves a number of steps: regional-scale characterisation; local characterisation;
hydrological studies; hydrochemical characterisation and so on. It is important that the studies
an confirm the technical feasibility for construction etc, as well as provide input for analyses of
post-closure safety. Since safety is provided by a combination of factors, single issues should
not be presumed to rule a site out or in. The process of site selection through the steps in
characterisation is made in combination with parallel stages in performance assessment.

• Transport of wastes to repository
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Part of site selection should be to consider the wider implications for the overall waste
management programme. A good geological location may not be a good site for a repository
if that choice would result in major waste transport requirements.

• Performance assessment methodology and application
Major work has already been done to develop performance assessment (PA) methodologies
appropriate at different stages within a repository development programme, ie from proof of
concept, through construction, operation, and final closure. The main steps in PA include:
-Scenario development
-Conceptual model development
-Mathematical model development
-Consequence analysis
-Uncertainty and Sensitivity analysis
-Confidence building

Initial PAs should identify key sensitivities and provide focus for further research and site
characterisation. Alternative conceptual models can be developed for the disposal system and
the way in which it will evolve. Important considerations can be degradation of engineered
barriers and climate changes affecting groundwater flow and other.

5.' Some key issues
Retrieval v. Safeguards: Monitoring (how, why?)

Making retrieval practical may not be ideally consistent with providing necessary safeguards.
Similarly, monitoring is obviously regarded as a providing a positive contribution to confidence
that the completed repository is functioning as intended, but the more direct in situ forms of
monitoring may work against long term safety, especially bearing in mind that no monitoring
programme could be shown to be effective for as long as the waste is hazardous. Any
monitoring programme should therefore be designed with clear objectives, including planning
in advance for what actions to be taken according to different monitoring results which may
arise, and a well defined time-frame for completion of the monitoring programme.

• Optimising repository design to wastes and environment (Second generation EBS)
Ongoing research in several countries in different conditions shows that the optimum solution
can be different in different circumstances. Refinements in Engineered Barrier Systems and
other aspects of design and evaluation can be developed through experiments within
Underground Research Laboratories (URLs).

• Reducing long programme timescales involves:
-focusing on single environments
-using existing design concepts, PA & regulatory approaches
-gaining immediate political and public support,
-work in small, well defined steps

• Supporting information to demonstrate safety case
Studies in several areas can provide support the major assumptions made in PAs. This
include: Palaeohydrogeology work eg as carried out at the Canadian URL; and evaluation on
of the long term behaviour of natural materials and analogues for components of the disposal
system.
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• International collaboration in design, R&D and safety criteria development
Since many of the problems faced within national waste management programmes are common
to many countries, international collaboration can be very effective. An important issue is the
development of a common understanding of the requirements for long term safety and a
common understanding of how that level of safety can be demonstrated with an adequate
degree of confidence.
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