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Introduction
This paper is a summary in English of some impressions from a seminar "Safety
Analysis of the Final Disposal of Nuclear Waste - An issue for specialists only or for all
of us?" The seminar was held in Swedish and was arranged by KASAM - Swedish
National Council for Nuclear Waste - in NykOping, Sweden in November 1997. A report
in Swedish from the seminar has been published - SOU1998:130 Karnavfall och
Sa'kerhet (Nuclear Waste and Safety).

The seminar was arranged in response to a request from representatives from some of
the municipalities concerned by the feasibility studies, which are part of the siting
process. They had noticed that it is very hard for people without specialist competence
to get an understanding of the safety issues based on the available information. There is
a need for a presentation of the safety analysis, which is adopted not only for the need of
the safety authorities, which have their own expertise, but also for the need of laymen
who are involved in issues about the design, siting and safety of a final repository.
Therefore, the seminar was mainly intended for representatives for the citizens (i.e.
politicians) from the municipalities involved in the ongoing feasibility studies in
Sweden. Some representatives from different environmental organisations opposing
final disposal were also invited as well as representatives from the nuclear industry
(SKB) and from the concerned Swedish authorities (SKI, SSI, etc.).

The seminar was structured in four sessions
• The handling of risk in the modern society - risk assessment and risk comparisons;
• The safety analysis and its role for the citizens;
• What can actually happen - in our own time and in the future?;
• Group discussions.

In order to give a realistic picture of the intense debate, which at least in some of the
municipalities had been very apparent, the organisers had chosen to make SKB and
Greenpeace main actors at the seminar, such as they appeared in connection with the
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campaign before the referendum at Mala. Parts of the seminar were arranged like a
hearing, led by Peter Sylwan, science journalist.

The intention with this paper is not to summarise the whole seminar, but rather to
highlight the discussion on some issues connected with transparency in risk assessment.

The relation between decision and knowledge
It was noted that more and more of the decisions which Society must make in order to
solve large and important problems are dependent on a front of knowledge which is way
ahead of the people who are concerned by the decisions.

It was concluded that one can always make decisions by agreeing. Most decisions are
made without a complete knowledge. It is sometimes necessary to make political
decisions without very much knowledge. One agrees to make what one believes to be
reasonable and best.

An example was given from the chemical area. There are about 20 000 chemicals on the
market and about 10 000 of these are classified as being dangerous. For the vast
majority of these, one does not really know very much about the properties. Within the
European Union there is a process stating that decisions shall be based on knowledge.
As a result of this, one has been unable to make decision about any of these dangerous
chemicals. It can always be claimed that we do not have enough knowledge to make
such decisions. The example makes you suspect that " complete knowledge" may not
always be a paramount condition. Furthermore it is not an ethically preferred solution to
wait for such a complete knowledge before acting.

It was also noted that the transparency is very important. It must be very clear that there
are no hidden agendas.

The expert and the decision maker
Much is dependent on the decision maker's view of the scientist. But for the nuclear
waste case, when one is considering what can happen in 10 000 years or more, the
advises of the experts tends to get somewhat divergent as well as less important. Of
course one should listen to the expert, but having done that, one should be somewhat
" disrespectful" and make ones own judgements about what one wants to achieve and
how one could reach an agreement on that. Based on the limited knowledge available,
one must still make decisions. It could be an advantage if such decisions could be made
in small steps. A lot can be done with some common sense, some discussion with
politicians, some guidance from scientists but not too much waiting for a complete
knowledge on the technical relations.
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From Mala, one of the municipalities in which a feasibility study has been made, it was
reported that the agendas from different groups during the discussion before the
referendum, were very different. Not all seemed to have the goal to take care of the
nuclear waste in a safe way. Some might have had political goals to reach, others might
have wanted to stop the production of nuclear power. The issue of different - sometimes
hidden - agendas is a large problem for the debate.

The precaution principle, as established at the Rio conference some years ago, was also
mentioned as an important factor, when making decisions without a complete
knowledge. That principle states that lack of scientific knowledge should not prevent us
from making cost effective measures. However, it is not so easy to know what is cost
effective, if the lack of knowledge is too large.

The safety analysis as part of a process
The question was raised whether it is meaningful to make a safety analysis before all
decisions have been made about techniques, materials, tools, site etc. The final safety
analysis can, of course, not be made until all these details have been set. Before that
stage - the license application stage - the role of the safety analysis is mainly to
demonstrate that the knowledge and understanding is good enough to allow us to take
another step forward in the process, without too much risking of money and other
societal resources. By this, the safety analyses are part of the process. For people in a
municipality which hosts a candidate site, the dilemma is that they may be asked to
allow further studies at that site, but the safety analysis available does not include any
site specific information. That information will not be available until the proposed study
has been made. So the politicians and other citizens need to have a general feeling of the
main components in the system, in order to judge the quality of the safety analysis. Two
types of confidence will be needed, a scientific confidence and a confidence among the
public that the scientists have made a good assessment.

Another problem is that it is a large step for the responsible politicians to commit
themselves and to persuade the citizens. Then there may be negative answers from he
final safety analysis. Great expectations dissolved into nothing is not a desirable
situation to handle.

Confidence and trust - key issues
The difficult issue is how to make a complicated analysis understandable to the public.
How to simplify without taking away too much of the important content. A problem for
the political decision makers is that there will always be critics who claim that this and
that has not been proved, whereas others claim that there is enough evidence. It is the
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competence of the authorities to assess the evidence and it is then up to the decision
makers to make the decisions. Important fundaments for the political decision makers
are the trust they have in their own knowledge and the trust they have in the persons
who have presented the scientific facts.

It was questioned if the cracks in the system of knowledge might be more important to
discuss than the cracks in the bedrock. Which organisations have the best possibilities to
gain confidence from the public? Are the authorities able to transmit the knowledge to
the public? Can they gain the necessary public confidence?

As an example, the proposed safety level presented by the Swedish Radiation Protection
Institute (SSI) was mentioned. SSI has proposed that the individual dose to a person in
the critical group should not exceed 0.01 mSv/year due to a repository for spent fuel,
independent of the type of repository. This is only one tenth of the corresponding value
allowed from the operation of the nuclear reactors. Even if the arguments presented by
the SSI can be justified, the relation between these two values may cause confusion
among the public. It can even lead to a general feeling that the dose criterion for the
nuclear power stations is too high. It may also be hard for the public to understand that
the dose constraint suggested is of the same magnitude as the additional background
radiation every flight passenger will obtain during a typical domestic flight within
Sweden. It is a pedagogic challenge to explain this. This problem shall of course also be
regarded in combination with the result from safety analyses of different accident
scenarios. If a very low level is chosen, then many of the scenarios on which the safety
analysis is applied, will end up with releases leading to doses for the critical group
which are above the criterion. Even if such scenarios may be extremely unlikely, it may
be difficult for the industry and for the authorities to claim that the design may be safe
enough.

In this connection it was stated by the moderator - a science journalist - that the
scientific truth is "a matter of negotiation"! Science is a project of preliminary truth -
liable to change! Even limit values of different kinds are not necessarily related to the
degree of danger; they are often subject to negotiations.

An interesting remark was made on the time frame to be regarded. It had turned out
during the discussions at Mala, prior to the referendum, that while those working in
different reference groups mainly were concentrating on the short term perspective, the
public generally was more concerned about what might happen after the next glacial
period.

Two Swedish municipalities (Storuman and Mala) have had referenda after finished
feasibility studies and in both cases the answer has been no, to the question whether or
not SKB would be allowed to continue the work to collect information on possible
candidate sites within the communities. What would the situation be, if the same would
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happen in more (maybe all) of the remaining feasibility study municipalities? The
answer was that the process will take longer time in such case, but that eventually there
will be a broad discussion leading to a solution, since this is a major national issue. With
this perspective, the political system, the trust and the confidence would be important
parts of a safety analysis. It would lead to a political-ethical safety analysis rather than to
a technical one. At the end, this is a political decision, which it is up to the Government
to make. The ultimate guarantee for the Swedish capability to take care of its nuclear
waste is the possibility for the Government - under certain circumstances - to overrule a
municipal veto.

SKB emphasised that it is not possible to make a separate, simple and popular safety
analysis for the public. One must have the same safety analysis for the public and for the
experts. But for the public, it must be presented in a much simpler way. SKB tries to
solve this problem by having a series of documents including brochures, intermediate
reports and technical reports. The more popular documents give references to the more
complete reports, in order to help everybody to go as far in detail as he or she would like
and can manage.

For and against a referendum
In many of the municipalities under consideration, there are groups opposing the idea of
feasibility studies, site investigations etc. Generally such groups have been invited to
participate in the work within the local political system, but in some cases they have
refused to participate. It was noted that everybody should have a right to say no to such
a participation, if one has already made up one's mind. In such cases people may find it
useless to participate in the work to study the issues and to increase the knowledge. Such
an attitude should also be accepted within a democratic system.

The timing of a referendum was discussed and most participants concluded that
referenda should not take place too early in the process. After a site investigation
(including drillings) but before the detailed site characterisation (including a shaft etc.)
was mentioned as a suitable time. There are great disadvantages in having a referendum
already after the feasibility study. The main point is that even if it is clearly stated that
such a referendum should only answer the question whether or not continued
investigations should be allowed in the municipality, the discussion will be polarised
during the campaign and most people will get an impression that they will be voting pro
or against a repository on the site.

The role of referenda in a democratic system was also discussed. In the Swedish society,
local referenda - on the municipality level - on specific issues have been very rare so far.
For a supporter of the representative democracy, which is applied in Sweden, it is
natural that decisions will be made by a group of elected people, appointed by a
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democratic election. There is, however, a law stating that if at least 5% of the population
of a municipality request a referendum, the municipality council must take up the issue
and answer that request by yes or no. This issue could not be discussed at any greater
length, but clearly it is not an easy thing to have referenda on very complicated
questions. This is particularly true if there is a tendency in the debate to discuss different
issues on the two sides.

Greenpeace was criticised for having jeopardised the referendum at Mala, by telling the
inhabitants that the question was yes or no to a repository and that there was even a risk
that Mala might be hosting nuclear waste from the whole of Europe in the future.
Greenpeace declared that they regarded the process as being equally much political and
technical and that they are opposing the KBS-3 method.

Democracy and organisations
Some discussion took place about the representativeness of some of the organisations
involved in the debate. In the new Swedish Environmental Legislation, environmental
organisations are entitled to appeal against certain decisions by environmental courts
and government authorities. But some conditions must be met, such as a certain
minimum size (around 2000 members nation-wide), being established in Sweden for at
least three years and with a possibility for the members to have an influence on the
activities of their organisation. Some of the environmental organisations heavily
involved in the debate in connection with the ongoing feasibility studies certainly do not
fulfill the requirements with regard to size and age. Still there seemed to be a general
feeling that the devotion and interest shown by such groups, should be encouraged.

The degree of democracy in different environmental organisations was also discussed.
In particular it was noted that Greenpeace has another structure than the other
environmental organisations represented at the meeting. Greenpeace does not claim to
be a democratic organisation. The Greenpeace representative made the comparison with
a newspaper editorial staff, with editors (campaigners) who work independently but
under the supervision of an "editor-in-chief. He concluded that Greenpeace still has an
important role to play in a democratic society, just as have for instance newspapers,
research institutes or private companies.

For how long time will the spent fuel be dangerous to Man?
Different time ranges are often referred to what regards the length of the period under
which the material in the repository may be regarded as being dangerous. In Sweden
SKB usually claims that 100 000 years is a suitable time limit. That is based on an
estimation of all the remaining radioactive nuclides and their effect on man. After 100
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000 years that influence would be comparable to a corresponding influence from the
initial uranium, according to SKB.

Greenpeace, in its brochure material, mentions "between 100 000 and 250 000 years".
The latter estimation is based on 10 half-lifes for Plutonium-239, which would bring the
amount of that nuclide down to about 1/1000 of the initial amount (when disposed).
Greenpeace also uses an estimation of the danger of plutonium based on a report from
the organisation " Physicians Against Nuclear Weapon". That report states that 12-13 ug
of weapon plutonium will cause lethal cancer, whereas SKB, according to Greenpeace,
states a considerably higher value.

Some of these discrepancies can be explained by the way the nuclides under
consideration are supposed to be taken up by man. If it is " breathed" into the lungs, the
dose will be higher than if it is " drunk". If it is injected into the body, the dose will be
even higher etc. The conclusion of this discussion was that these limits must be regarded
together with the scenarios one would find reasonably realistic. Does one expect that the
exposure to man may be through the ground water, or does one imagine a "big
radioactive cloud". More about this under next question.

The question of time perspective may be even more difficult to appreciate for the
layman, by the ambitious approach of the Swedish Nuclear Inspectorate (SKI) who has
chosen to follow the repository up to the time when it has " surfaced" through erosion
of the rock etc., i.e. up to tens of million years, a period that will include a number of
glaciations etc. Such an approach may give the impression that there is doubt whether
the content of the repository will be dangerous for 100 000 or for 10 000 000 years.

Can the whole thing "explode and become an airborne
cloud"?
An important question to be answered is if a repository could cause an explosion which
could result in a airborne release of radioactive material, similar to the one that hit some
countries, including Sweden, in connection with the Chernobyl accident in 1986. Large
groups of people, in particular in the north of Sweden have experienced that large parts
of their natural environment have been contaminated and restrictions have been put on
the use of meat from hunting, mushrooms, berries etc. Such a fear may be further
enforced by Greenpeace's material showing an upside down (dead?) mouse on traffic
signs.

SKB presented a figure illustrating the remaining rest power development in the spent
fuel. The power per ton reactor fuel is about 30 MW when it is still in the reactor. After
30-40 years of interim storage, the power has decreased to about 1 kW per ton
(illustrated by a flat iron in the diagram). After 1000 years the power has decreased
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further down to about 100 W per ton (illustrated by a light bulb in the diagram). The
available rest energy at the time for disposal and thereafter is therefore not considered to
be high enough to cause an explosive violent release of radioactive nuclides from the
repository. It was emphasised that the diagram was only showing the rest effect in the
fuel, not the degree of general danger, toxicity or something else. Still SKB was
criticised for the diagram by some of the people at the meeting, who got the impression
that SKB tried to claim that the fuel was not more harmful than a flat iron. It was
concluded that it can always be misinterpreted when harmless symbols are used in
connection with harmful activities. The SKB representative confirmed that the same
type of criticism had appeared when SKB once had tried to explain that some
radionuclides are a bit unevenly distributed in the spent fuel by comparing with the
raisins in a raisin muffin. Even if that metaphor should be clear enough, one was not
allowed to mention such a thing as a raisin muffin in connection with spent nuclear fuel!

Another issue in this connection is the possibility of a criticality accident in the
repository. If such an event could take place, then there might be new power generation
in the repository, in addition to the above mentioned rest power in the spent fuel. How
can one make the public convinced that a criticality accident may not happen
underground? There are a number of factors which are all not very easy to understand
for laymen, such as the fact that spent fuel contains a much smaller amount of fissile
material that does the fresh rector fuel, and the fact that the space between the fuel
elements and between the fuel rods in the element needs to be water filled in order to get
closer to critical conditions. To make that possible, the iron insert in the canister must be
replaced by water. The discussion is also sometimes confusing, since, for some
examples from abroad, the discussion may be about final disposal of weapon material,
which has a much higher fissile content than has the spent reactor fuel. The criticality
issue may be one of the important questions that remain to be better explained to the
public.

Uncertain - unsafe - insecure
A problem that is more of the linguistic type in Sweden (and maybe also in some other
countries within the Germanic language family) is that the language does not contain
enough words to make a proper distinction between terms such as safe, certain, sure and
secure. In Swedish they are all translated with the same word "sSker".
Correspondingly, the contrasts of these words - unsafe, uncertain, unsure and insecure -
are all translated with the Swedish word " osaker". That leads to difficulties when for
instance uncertainties in some input data are discussed, because it can give an
impression that the whole concept is unsafe.
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Still a need to act
Finally, ethical, social and moral questions were focused and the relation between
nuclear waste and other problems, e.g. in connection with gene technology, with
relevance in the distant future was stressed. We often have to act on incomplete
knowledge, but moral reasons press us not to wait for somebody else to solve our
problems. The generation that has enjoyed the value of the nuclear power should also
take the responsibility for the waste.

153


