
TECHNICAL FEASIBILITY OF RETRIEVAL WITHIN XAO1 00064
THE UK REPOSITORY CONCEPT FOR ILW/LLW

A. McCall
UKNirexLtd,
Harwell, United Kingdom

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.

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
confidce 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 chematic illustration of the Nirex concept is shown in Fig. 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.

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.
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• 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 Fig. 2.

• 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.

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.

QUESTIONS (Q), COMMENTS (C) & ANSWERS (A) AFTER THE PRESENTATION

Q: How much nearer are we to actually having a site in England and what sort of time scales
do they have?

A: One point that NIREX has been discussing is that we do not want to do what we did last
time, i.e. run into a closed door. What we have said is that we want to start talking about the
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process of how site selection would be done, what sort of criteria would be used to judge
whether a site was safe and whether or not throughout those discussions we could get some
idea of how many sites people think we should be looking at. One of the criticisms of us last
time is that we presented the preferred site but the process by which we arrived at that site was
not open and transparent. From our technical point of view, what we have been looking at is
operational and post-closure safety and, to a certain degree, transport safety. We have been
trying to work out what drivers to the safety case would be relevant in any site selection
process. So what we are trying to do is identify the things that we think are important in a
repository concept in terms of what is affecting our safety cases.

Q: Listening to you presentation, I had the impression that you have already made the decision
that the design of the repository is going to be fully retrievable. Is that correct?

A: The conclusion we have come to is that having retrievability in our concept is not against
the other principles we have, which is having a very flexible and modular approach. Since we
do not have a site, we have to maintain our flexibility. We have also been discussing with
people, like the waste producers, how long the repository might be open and at what time it
would actually start. We are not going to start in the next ten years, it is going to be quite a
few years down the line. So issues such as what our total capacity would be and how many
packages we would have to take in a year etc. are all very much issues for discussion. The
ideas and the requirements for retrievability are not incompatible with the other aspects that
we have to deal with and that is why we believe we can take this on board now without
causing any problem to us.

Q: At this stage, in your proposed concept, eventually a decision will have to be taken and
who will take this decision?

A: I think that is something that we have been debating and we have actually also talked about
that this morning. One of the things NIREX has been doing is thinking about not who will
take the decision as such but what decision processes and how to take on board this aspect of
putting value judgements in your decisions so they are not just logical technical decisions.
There is a whole area of work through our transparency and stakeholder dialogue etc. that is
taking place on that, but we would not say at this moment that there is one body that would
make that decision.

Q: Do you envisage that also the high level waste would be put in the same repository?

A: The first thing I would say is that NIREX at this moment does not have a remit for taking
high level waste. One of the things the House of Lords Report said was that the approach to
waste management was very fragmented and that other materials might need to have a final
resting place. Part of our work at the moment is looking at those materials and what possible
range of management options there might be. It does not mean that we are looking to increase
the capacity of our repository. What we are trying to do, by listening to the criticisms made of
us in the past, is to enter the discussions about an appropriate place for some of these wastes
to go. We do have work underway, based on the QuantiSci report that has been done, to
identify what the implications would be to our safety cases and to our R&D programme and
our work in general, if we were to take high level waste. We have looked at studies on that
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and we are about to publish papers on it as well. But no decision has been made that it will be
our remit.

C: Just one clarification from my side. Low- and intermediate-level waste is not only disposed
of in near-surface facilities, these are only acceptable, at least in terms of the international
understanding, for the so-called short-lived waste, that means waste with radionuclides with
half-lives of up to about thirty years. The long lived waste has to be disposed of in other
means, for example, in a geological repository. I understand the UK concept in such a way
that they dispose of the short-lived low- and intermediate-level waste at Drigg and I assume
that the underground disposal facility is, in particular, for the long lived low- and
intermediate-level waste.

A: And for the waste that will not go to Drigg, because it is outside its conditions of
acceptance.

C: There is no exclusion, you can also provide a geological repository for the short-lived low-
and intermediate-level waste.

Q: I have a question about the design of the repository. You have now shown a design and you
say that this is consistent with both retrievability and with the safety. But I think that, in order
to convince a regulator and the decision makers about that, it would perhaps be necessary to
show alternative designs where you only consider isolation capacity and safety issues. Have
you considered to show alternative designs?

A: I am not sure what you mean. The idea of what we have got in our generic design is that if
we were to look at any site, whether it be an existing site that might have been volunteered
like an old mine or a new site or whatever, we would take those generic elements and we
would apply them in the way that was relevant to that site-specific issue. And because we
have looked at the operational, transport and post-closure safety assessments and we have
them together, we would be able to understand what were the relevant drivers, the relevant
things that were very key to the whole design and what we were looking for. So the approach
that we have gone for, is doing a number of comparisons, because we believe at the end of the
day we will not be looking at one site, we will be looking at designs for a number of sites.

C: What I mean is that in the Swedish presentation in this session we said that a design for
retrievability should not result in a decrease in the safety of a repository to any significant
degree. So if you have designed for retrievability you must also be able to show that this
retrievability has not inflicted any difficulties with respect to safety.

A: Yes, and I think that we would still be able to say that, or demonstrate that we have met the
safety criteria as set out for the operation, the transport and the post-closure phases.

Q: I have a very silly general remark about overheads. When it comes to presenting results of
this kind or any other kind, to the public, some people literally look at these pictures and think
"that's it!", when you present something very generally. Now I counted to 3 x 4 casks in this
repository and some people are really surprised when they see the actual volume they draw. So
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I would just like to make a general comment here: try to be as realistic as possible and give all
the information that there is available of the extent or the amount etc.

A: We have typically, in the past, always done presentations of slides which mainly contain
words, and one of the things that we have been trying to do lately is to make better use of
pictures. The difficulty we then have is, that when you present pictures, people think that it is
finished or that you are quite far down the line and you have got your ideas fixed in your head.
I think there is an issue there that we have looked at and trying to get over to people that it is
not the final thing but an illustration only. That is another area that we have been trying to
think about.
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