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Abstract. Near to Stockholm in October, 1999, KASAM and IAEA held a joint seminar on Retrievability. There
were some 40 participants from about ten countries. Consensus was not the objective, moreover, the discussions
were conducted in a friendly spirit of respect and wish to understand different opinions. The retrievability option
was incorporated into into broader concepts by a stepwise procedure designed to allow the possibility of steps
being reversed, thereby reducing the dramatic difference between open and closed repositories. Each step would
give you time to consider and best if the repository concept so far was up to expectations. Retrievability is not a
simple answer, but it helps to make this question less complicated.

1. INTRODUCTION

1.1. Quantitative scope of the waste problem

Before discussing nuclear waste and if we should ever retrieve it, let us look at waste in
general.

I would like to give you an example, mentioned at one of KASAM's seminars.

Even if the figures come from Sweden, the principle would be largely the same in most of our
countries.

Let us look at two football grounds with their goals. On one of them we place all the waste
from oil, metals, and paint, i.e., 500 000 tons per yearl On the other we put other dangerous
things as cyanide, 4 000 tons/y, PCB 30 t/y, LLW 3 000 t/y, and HLW, 300 t/y. As a governor,
responsible for the handling of oil waste etc., I often wished that people as well as government
would be more concerned with the huge mountain of general waste. At the same time I really
enjoyed the meticulous work done on the relatively small amount of HLW, hoping that ideas
from this good work would spread to other areas not quite so dangerous, but serious enough to
be handled with responsibility, care, and interest.

Thus having given some proportions to the quantity our topic, we should also consider the
mental weight of the problem. Obviously there is more than quantity to be considered.

2. KASAM - SWEDISH COUNCIL FOR NUCLEAR WASTE

2.1. Authorities

In the middle of the 80's I was asked by the then minister of energy to compose an
independent scientific body as a complement to the Authorities working in the nuclear waste
area. It was no easy task — as far as I knew Authorities as well as the Swedish Nuclear and
Waste Management Company, SKB, were hosting highly competent technical people as well
as excellent scientists.

2.2. What more could be added?

And yet, people were worried. People did not accept to be told that the experts had all the
answers, but unfortunately the audience did not have the scientific background to understand.

215



There was one weak point in the arguments: How can you be so sure what is going to happen
thousands of years ahead? What can you be sure of in the future? With reasonable accuracy
your friend in the chemistry department can tell you that the half-life of uranium 238 is 4 510
million years, of plutonium 239 24 400 years, of cesium 135 and iodine 129 a few million
years. But that is not what people are worried about. The behaviour of physical matter is
foreseeable, but human beings and society, norms and values, how can you predict them?
Moreover, were values ever included in the well-formulated answers?

Nobody can predict the future, of course, and this is a good beginning. But some people are
more used to thinking in spans of thousands of years and they may understand how to meet
worries and uncertainties in another way. They understand the importance of values. I asked
the minister to add somebody to our group of scientists and technical people used to long-term
thinking and with a window open to eternity. The minister gave us a theologian, and we
formed the Swedish Council for Nuclear Waste. Later we have added jurists, social scientists,
and risk-analysers to our geologists, chemists, physicists, and radiologists.

We have found it important not only to have a strong scientific foundation, but also means to
communicate with people. It is not an unbroken line of success. Our broad humanistic
approach may be time-consuming as well as tiresome. Democracy is not a very efficient
system to reach fast solutions, but as, I think it was Churchill, remarked, up till now we know
no better.

One of the ideas taken up by our non-technical members has been retrievability. During our
first seminar in 1986 the KASAM principle was formulated.

"Safety in operation, combined with repairability, with controls not necessary, but not
impossible."

From the conviction of KASAM that man was inherently unfoolproof came the demand for
repair, at least in an abstract sense, and also for retrievability. If we had done something
wrong, if some part of the process did not run as expected, we should be able to reverse the
process and at the end even retrieve what had been disposed of.

For me there was also another reason: as a biologist I was used to thinking of Nature working
in circles. The rest product or waste of one reaction was the raw material for another. Waste
never piles up in natural processes. If it did so in human-directed ones, there was usually a
lack of imagination.

Later I have heard several reasons for retrievability, usually built on mistrust in nuclear
energy, but also the reverse. Maybe we find better methods in the future. Maybe
transmutation? Some enthusiasts claim that this will soon be an industrially adapted process.
We also noticed that more and more countries put retrievability as a condition in their
planning of nuclear waste repositories.

3. KASAM/IAEA SEMINAR ON RETRIEVABILITY

3.1. Starting point

This is the background of that joint seminar held by KASAM and IAEA outside Stockholm in
October 1999. Speakers from seven West-European countries, from USA and from Canada
were invited.
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The intention of the seminar was to obtain an overview of how the issue of retrievability is
looked upon in different countries and also to have an opportunity to discuss how important
areas, such as public acceptance, safety, safeguards, funding, etc. are connected to the
retrievability issue.

The aim was not to produce any consensus statement on retrievability, but rather to initiate
broader thinking and to stimulate the discussion in the countries concerned and in
international organizations within this area.

Two things seem to be clear. It is always possible — with some limitations — to retrieve
nuclear waste, at least from bedrock, if you are really determined to do so and have no cost- or
labour restrictions. It is also clear that the earlier in the stepwise procedure you start retrieval,
the easier and cheaper it is to accomplish. Cost as well as risk are affected by when and how it
is done.

Several countries have already decided or are discussing in favour of retrievability, among
them Belgium, the Netherlands, Canada, France, Sweden, Switzerland, United Kingdom, and
United States.

3.2. Why retrievability? What has public reaction been like?

Whenever radioactive waste disposal is discussed by the public at large, the potential for
making irreversible decisions always comes to the fore, and usually broadens into discussions
on ethics and decision making, whilst exploring the unknown wishes of future generations.

The Nuclear Energy Agency, NEA, as well as the IAEA have concluded that responsibilities
to future generations were better discharged by final disposal, rather than relying on long term
storage, as we cannot predict the stability of future generations. Actually they also said that
'retrievability is an important ethical consideration since deep geological disposal should not
necessarily be looked at as a totally irreversible process'.

In a review of waste management issues in a report from the European Commission in 1999,
the EU identifies the initial motivation for introducing retrievability as a political one, 'since it
is thought to be a positive influence on the public acceptance of a repository on a particular
site'. This view is echoed in France, where an unnamed utility official commented recently
that retrievability was 'the political price to pay' for obtaining political acceptance of an
underground laboratory. Retrievability has also been regarded as a 'safety net'.

Greenpeace advocates an immediate cessation to the production of nuclear waste. For the
existing ones, however, they do require a long list of fail-safe conditions ending with
retrievability (in the event of the detection of any failure to meet the listed criteria).

As you notice, there is a mixed crowd advocating retrievability. Some people may even feel
embarrassed by the company. Environmentalists and transmutationists in the same pen. Do
not ask me for an explanation. Is retrievability a too simple answer to a difficult problem? Or
do we see different problems?

In general you can notice a trend towards a changed attitude towards retrievability.
Traditionally you have tried to present the best possible solution to a good repository with
such qualities that nobody would ever have to worry about anything when the used fuel has
been placed in it, and it has been closed and sealed. The generation of today should therewith
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have taken full responsibility for the waste it has produced, and coming generations would not
be exposed to any risks. Why this change of attitude?

I willl try to give you some of the answers which were given during our symposium.

1. Man is 'unfoolproof, as noted already in the beginning. This may be a shortcoming, but
also the key to development and progress. A consequence of this is the necessity of
repairability and furthermore retrievability if the repository does not function as expected.

2. The waste may turn into an asset. Nature works without waste. Man-made waste may just
depend on lack of imagination. Another generation may understand better what to do with
it

3. Society may find better ways of taking care of the waste through improved handling of the
waste, through improved facilities or an altogether different method. The general idea at
the seminar was that it is hardly probable that the waste would be retrieved from one
repository to be put into another.

4. Ethical considerations. These are more often founded on value judgements than on hard
facts. Not surprisingly they sometimes lead to contradictory conclusions, as in our
seminar, where one Dutch and two Swedish papers were delivered. The Dutch METRA
study finds it unrealistic that the present generation should be able to take responsibility
for hundreds of thousands of years ahead. Referring to the "rolling- present" concept
introduced by OECD/NEA they argue for postponing the decision. Not only the waste, but
also the resources and technical knowledge to handle it in an environmentally responsible
way should be transferred to coming generations. The recommended alternative for
permanent retrievability is a surface repository. However, since you cannot count on
stability and continuity neither with regard to responsible institutions nor with regard to
society as such, no real solution can be offered.

In the Swedish paper Dr. Thunberg, a member of KASAM, and one of those who first
introduced ethical thinking in the nuclear waste area, distinguishes two phases in the
development, with retrievability as link between them. In the first phase the leading
principle is that there should be a fair distribution of risks and burdens between the
generations. The generation having enjoyed the advantages must also carry the
consequences of risks and burdens created by themselves. The fundamental disposal
concept is therefore characterized by definitive deposition and no retrievability In the
second phase she holds on to her principle of full responsibility for our generation. At the
same time the principle of justice between generations is interpreted as equal possibilities.
To maintain the freedom of choice for coming generations is therefore as important as
minimizing risks and burdens.

In an absolute sense there is no 'right' or 'wrong' decision in the waste problem. We have
used nuclear fuel, to take care of, we must do our very best according to today's
knowledge and experience to take care of it. However, it would be wrong to make
decisions which are irrevocable.

5. From the Swedish authorities the point was made that ethical considerations are always a
social matter, integrated in laws and regulations. Ethics should therefore not be handled as
an isolated part of the decision process. They also listed some negative qualities as
radiation risks during the running phase and risks for accidental emissions.
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4. DECISIONS AND NON-DECISIONS

We talk about decisions as if they were paved roads always leading onwards. For people
having worked a long time in the nuclear waste area, the sad truth is not so much the pressure
for decisions as the pressure, and even campaigns, against decisions. Some years ago the
Swedish utilities, SKB, were conducting feasibility studies in two municipalities up in the
North. Referenda were demanded in both municipalities and intensive discussions took place.
There we met a kind of arguments which we had not up till then encountered. Whispered
warnings against permitting SKB to drill bore-holes: if you allow them in your woods, your
children will never be able to pick blue-berries again. Road-signs were put up, showing an up-
side-down moose under a radioactivity label, no text, but still speaking vividly to your
imagination (for people living up there hunting moose and deer and filling the freezer is the
gilt edge of the everyday life). How did the referenda turn out? In the first municipality 70
percent said no, in the second two years later 55 percent no.

For KASAM it is obvious that a non-decision is also a decision. There are too many of us
trying to escape dangerous, difficult, unpleasant decisions. The excuses are easy to find. Wait
till tomorrow, then science may have found a better solution! Don't do anything now, it won't
be safe after the next glacial period! And discreetly we polish our virtual glory.

There is no excuse for rolling over our problems to coming generations. On the other hand
there is no excuse for underestimating our great-grandchildren. They must not be compelled to
clean up a mess after us, neither should they be deprived of assets for which we find no use,
but in which they may be interested. In this context retrievability presents itself as an
inescapable dimension.

We had the great privilege of seeing the former Director General of IAEA, Hans Blix, as
chairman of our first session. Although he was only with us for a short time, he managed to
give us some guiding remarks. "How the world changes. From spending many years of trying
to make people really accept that when this waste has been placed in the repository, it is safe
and away and it will never return to the biosphere, we are now spending lots of effort trying to
convince people that you can get it back in any time: "The public now seems to want to be
assured that the waste is always retrievable, rather than assured that it will never come back."

He also warned us to be too obliging to current opinions. "A mediator must seek the middle
ground and try to satisfy both parties — a judge must seek the truth .... even if it does not lie
in the middle. "For the mediator there is no good or bad, he is trying to make everybody
happy. A judge cannot do that. A judge has to look for the truth. Sometimes in our business
we can get faced by this kind of conflict. Something that people would like to hear should not
always be said, even if people do want to hear it. There are several truths and we should
distinguish.

5. CONCLUSIONS

At our seminar we discussed retrievability from various aspects. This option was built into
broader concepts by step by step decisions. The stepwise procedure was often designed with a
possibility to be reversed, giving the process a gradual course. At the same time the dramatic
difference between open and closed vanished. Every step would give you time to consider, to
test if the chosen way was up to expectations.
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We did not arrive at any consensus, as a matter of fact we did not even aim at it. The
discussions were held in a friendly spirit of respect and ambition to understand different
opinions, different aspects of approach, different areas of knowledge and experience.

Retrievability is not a simple answer, but it helps to make this question — a mixture of
technology and values — less complicated.
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