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Abstract

Within the EURATOM Framework Programme: Nuclear Fission Safety, a Concerted
Action on the retrievability of long lived radioactive waste in deep underground repositories is
being carried out. This Concerted Action commenced on the 1st of January 1998 and involves
experts from nine different European countries. The Concerted Action will be completed by
the 31st of December 1999. This paper gives a brief overview of the objectives of the
Concerted Action, the work programme that has been defined to meet these objectives, the
work performed to date, and the remaining work programme.

1. INTRODUCTION

The European Commission is funding a Concerted Action on 'the retrievability of long
lived radioactive waste in deep underground repositories'. This Concerted Action commenced
on 1 January, 1998 and will be completed by 31 December, 1999. The Concerted Action is
being co-ordinated by NRG (NL) and KARUWEEG (NL) is acting as scientific secretary and
editor for the Final Report. The other participants in the Concerted Action are ANDRA (F),
DBE (D), ENRESA (E), NIREX (UK), POSIVA (FIN), SCK-CEN (B) and SKB (S). Since
January 1999 NAGRA (CH) is also participating in the Concerted Action.

The objective of the Concerted Action is to establish a clear interpretation and working
definition of the concept of retrievability. To meet this objective a work programme has been
defined — see Section 2 below — and is now well underway. The results of this work
programme will be presented to the European Commission by 31 December, 1999 together
with the participant's opinions on the form in which these results should be published. This
paper (or "progress report") gives a brief overview of the objectives of the Concerted Action,
the work programme that has been defined to meet these objectives, the work performed to
date, and the remaining work programme.

It should be emphasised that the report describes work that is still in progress and that is
based on concepts that are currently under development.

2. OBJECTIVES AND WORK PROGRAMME

The objective of the Concerted Action is to establish a clear interpretation and working
definition of the concept of retrievability with the view to come to a more common
understanding of the meaning of retrievability with respect to the final disposal of radioactive
waste. The concerted action will result in a report containing: an inventory of the views of all
participants on retrievability; a clarification of specific aspects of retrievability and a list of the
common opinions with respect to retrievability. To meet this objective the Concerted Action
has been divided into three Work Packages:
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Work Package 1 (1 January 1998 — 31 October 1998)

The objective of this task was to obtain an inventory of views with respect to
retrievability and waste disposal: all partners provided and evaluated the relevant information
from their country. In the final meeting of Work Package 1 the results were used to define the
full scope of Work Package 2 and the targets of the working groups for the tasks in Work
Package 2 (see section 3 below).

Work Package 2 (1 November 1998 — 30 September 1999)

Specific aspects of retrievability, identified and specified in Work Package 1, have been
investigated in separate task groups, in particular with respect to in what ways they can be
further clarified. Task groups were set up to investigate:

• Retrievability and the different time zones of a repository;
• The influence of retrievability on the safety of the repository;
• Socio-political factors;
• Retrievability and monitoring.

For each task a task group leader was identified who then defined the work to be done
and who co-ordinated the input from the different participants. Although participation in each
task group is optional in practice all participants are participating in all task groups.

Work Package 3 (1 October 1999 — 31 December 1999)

The Final Report, describing the results obtained in the first two Work Packages, will be
written. At the final meeting the last draft of the final report will be discussed in detail, as well
as the question of whether the results of this project could form the basis for a report on
retrievability in the Euradwaste series.

3. STATUS MID-1999

The results of Work Package 1 have been bundled into a working document. The bulk
of this working document consists of the country specific annexes provided by each of the
participants. Each country annex gives information on the following subjects:

• The reference disposal concept(s) under consideration;
• The background to any interest in retrievability in that country and how, if at all,

retrievability has been defined (either formally or informally by the government, waste
management organisation or others);

• The participants views on the technical, safety and economic issues associated with
retrievability;

• Any relevant R&D activities currently being carried out.

Representatives of many of the countries participating in the concerted action will give
presentations that cover some or all of the above points listed above at the present seminar.
For these details the reader is referred to the relevant paper.

The preliminary analysis of the different country annexes indicated that there were
significant differences between the participating countries with respect to the origin of interest
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in retrievability, the position of the government and/or waste management organisation and
the thinking on technical, safety and economic issues. There were also differences in the
terminology used by the different participants in the concerted action — not only with respect
to retrievability specific aspects but also with respect to repository design and operation. It
was noted that these differences were a complicating factor for analysing the country annexes.
It is the intention that the country annexes will be updated once the work for Work Package 2
has been completed and that these, in their final form, will be attached to the Final Report.

The working document resulting from Work Package 1 was used to finalise the work
programme for Work Package 2. In addition considerable effort was spent on discussing how,
whilst respecting national differences, a greater harmonisation in the presentation of the
country specific information could be achieved. Such a harmonisation should facilitate the
carrying out of the work for Work Package 2 and the writing of the Final Report (Work
Package 3). In this respect, it was agreed that before starting work on Work Package 2 a
common approach for the breakdown of a disposal operation into time zones should be
developed to provide a framework for analysing those issues which were selected for Work
Package 2. The time zone breakdown, agreed upon by the participants is given below. This
time zone breakdown will be modified as necessary as the concerted action proceeds.

(a) Interim storage at or near the surface;
(b) Design and construction of the repository and completion of the first disposal cells;
(c) Period of filling a disposal cell with waste package(s);
(d) Period of keeping the package accessible before backfilling and sealing the disposal cell;
(e) Backfilling and sealing of the disposal cell;
(f) Period of keeping the backfilled and sealed disposal cell accessible, before backfilling

the depositing tunnel;
(g) Backfilling the depositing tunnel;
(h) Period of keeping the access tunnel open, after having filled the depositing tunnel;
(i) Backfilling of the access tunnel;
(j) Period of keeping the access shafts open, after having backfilled the access tunnel;
(k) Backfilling and sealing of the shafts;
(1) Post closure phase with institutional control; and
(m) Post closure phase without institutional control.

This common time zone breakdown was then used when carrying out most of the tasks
for Work Package 2. These tasks, as finalised following the discussion of the results from
Work Package 1, were defined as follows:

Task 1: Retrievability and the different time zones of a repository

In this task, which was lead by ANDRA, the meaning of retrievability in the different
time zones of a repository was investigated. The goals of this task were:

• to describe the effect of retrievability in the disposal concepts on design, construction
and operation;

• to describe the retrieving methods, foreseen for the different time-zones of the disposal
concepts; and

• to discuss the demonstration of retrievability concepts.

For this task each participant provided the following input:
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• a breakdown of their country's disposal concept into the time zones given above; and
• an analysis of the different time zones considered in their concept on the basis of the

following: the technical effort needed to retrieve in each time zone; the extra knowledge
that is needed to achieve retrievability; the technological and scientific knowledge that
is needed to support strategic waste management decisions.

On the basis of this information there will be some discussion on the demonstration of
reversibility or retrievability concepts.

Task 2: Influence of retrievability on the safety of a repository

In this task, which was lead by ENRESA, the implications of retrievability on the safety
aspects of a repository were investigated. Each participant analysed their disposal concept
(using the time zone breakdown) for aspects where retrievability would influence safety and in
what way. This analysis was done in a qualitative way.

For this task each participant provided the following input:

• Identification, for each time zone, of the different retrievability enhancing measures
(with respect to design, construction and operation) which could have some influence on
the repository's operational and long term safety;

• An analysis of the implications of retrievability for operational safety (based on the
retrievability enhancing measures) — e.g., the long term stability of repository structures
or doses to facility workers;

• An analysis of the implications of retrievability for long term safety (based on the
retrievability enhancing measures) — e.g., as a result of the use of modified backfill
materials or keeping the (parts of) the repository open for longer periods (ventilation
effects, repository abandonment).

On the basis of this information some common conclusions will be, where possible,
drawn with respect to retrievability and repository safety.

Task 3: Socio-political factors

This task, which was lead by NAGRA, addressed issues such as: credibility/confidence
building; communication of definition and interpretations for implementing; communication
of objectives for retrievability; verifying unique definition of retrievability; and the possible
effects of retrievability on public acceptance. The emphasis in this task was on making an
inventory of this type of information, which was provided by the different participants, rather
than trying to analyse the information in detail or provide a 'common view' on these issues.

Task 4: Monitoring

This task, which was lead by NIREX, aimed to clarify further the need for monitoring in
deep geological disposal and investigate the links between monitoring and retrievability. A
number of different classes of monitoring were defined: monitoring for radiological
protection, environmental protection and operational safety; inspection of retrieval systems;
monitoring of the waste and its surroundings from within a repository; monitoring of the
waste and its surroundings from boreholes and monitoring of the waste and its surroundings
by remote sensing.
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For each class a description of the monitoring activity was given and attention was paid
to the reasons for monitoring in the context of retrievability, the possible impact of the
monitoring activity on long term safety and a possible influence on a waste retrieval decision.
In addition attention was given to the limitations of monitoring and the time scales over which
the various classes of monitoring could be implemented.

In addition to the above four tasks a limited amount of attention has been given to the
issue of safeguards and retrievability with regard to the disposal of spent fuel. The current
safeguards policy with respect to spent fuel disposal, implementation aspects and repository
abandonment have been discussed.

4. REMAINING WORK PROGRAMME

The work for Work Package 2 is currently being finalised. The last three months of the
Concerted Action will be dedicated to producing the Final Report. This Final Report will be
presented to the European Commission together with the participant's opinions on the form in
which these results should be published.

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

Q: In one of your slides you showed a set of timelines. Is this for one project or is this for a
combination?

A: This is a range based on what came from different participants in the project. It is also
important to note that you can be busy with several phases of a repository project at the same
time. You can be placing waste packages in one area at the same time as you are building new
access drifts or emplacement tunnels in another area.

Q: Every package that is going to be disposed of is very robust. Do you ever expect to see any
result of the monitoring during the institutional control period, and if you do see a release,
what are the threshold levels for remediation?

A: I am not aware of any defined action levels or intervention levels. When I made the point
about the limitations of monitoring, I tried to emphasise that one should not develop a
monitoring programme before thinking about what to do with the results. Certainly, a lot of
people in the group felt that one would not "see" anything anyway by the monitoring. Others
were saying well, but the fact that you are not seeing anything is also important information.

Q: Do you feel that the lack of regulators and other parties in your group was a shortfall in
your available information?

A: It is not an issue that has been discussed. Personally, I do not think this was a major
problem, given the objectives of the group and the phase in which the thinking is in most
countries.

Chair: In this project called Concerted Action, is there an ambition of achieving any
convergence in action or is it only a mapping and comparison? What is its objective? I was
often struck, in the IAEA, that for safeguards there are agreements with states, which gives the
Agency right to go in and inspect, but for the field of safety there are no such rights. The
Agency gives services on safety and the way it has proceeded is through exchanging
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information about safety and trying to pick up best ideas. This will of course lead to a certain
convergence also and one might well say that we all have an interest in making sure that
safety in nuclear power is good everywhere in the world. And the same certainly applies to
nuclear waste. That certainly justifies an exchange of information, perhaps even going a step
further in justifying a mutual influence and perhaps some convergence, leaving a fair amount
of latitude. I was wondering if the Commission had such an ambition?

A: When calling it a discussion forum, I meant that it is not a research project funded by the
Commission. The project builds on what the participants bring in to the meetings. But it is
also more than a discussion forum in the sense that we have a contract with the Commission,
which states certain objectives and results. It is not our objective to force harmonisation. The
objective is to identify some common elements and to explain differences. By analysing the
issues we can perhaps provide a framework in which these issues can be investigated further,
possibly within a follow-up project or within national programmes. It was a useful discussion
for everybody participating, when people could bounce ideas off each other. But the report
should, as stated in the contract, be fairly descriptive rather than prescriptive.

Chair: One is still at an early stage of the discussion on retrievability and if one is to learn
from each other and exchange information and experience, then perhaps one of the first efforts
would be to agree on a common terminology.

A: Yes, that aspect is important as is also the aspect that the national programmes are in
different phases and have their own interests, their own interactions with their own regulators
etc.
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