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Abstract

This paper contains an analysis of three different cases when a retrieval operation could
take place. For each of the cases, the analysis covers three conceivable reasons for the
retrieval. This means a total of nine scenarios to be analysed. One requirement for the analysis
should be observed. That requirement is that there is, in a country, a system where assets are
set aside today to cover such costs in the future which are caused by the current production of
nuclear power. Within this framework, the analysis focuses on the financial implications of
costs in connection with retrieva. (Consequences on the total national economy of such a
financing system and of a retrieval operation are not discussed.) A financing system along
these lines is consistent with two generally acknowledged principles: the polluter pays
principle and the principle of not imposing undue burdens on future generations. But how are
these principles applicable if, in the future, spent nuclear fuel were to be retrieved? Different
time-horizons for a retrieval operation might produce different answers. And these answers
might also differ depending on the reasons for retrieval. The three chosen approximate times
for retrieval are retrieval after a 10 year demonstration period (case 1), retrieval after the
repository has ended its operating period but before final sealing has been carried out (case 2)
and retrieval after about 50 years from sealing (case 3). The three reasons, which could be
relevant in all three cases, can briefly be summarised as "the solution is not safe enough", "the
solution is safe enough but a better method than the chosen one has been developed and
should be applied" and "what was considered as nuclear waste when disposed of now
represents an economic asset which should be used by Man".

1. THE PROBLEM

In many countries there is a system where assets are set aside today to cover such costs
in the future which are caused by the current production of nuclear power. A financing system
along these lines is consistent with two generally acknowledged principles, the polluter pays
principle and the principle of not imposing undue burdens on future generations. But how are
these principles applicable if, in the future, spent nuclear fuel should be retrieved? Different
time-horizons for a retrieval operation might produce different answers. And these answers
might also differ depending on the reasons for retrieval.

The author is also Chairman of the Board of the Swedish Nuclear Waste Fund. The paper is the result of a
close co-operation with Olle Stangberg, Consultant and a former Director of the Asset Management
Department, the Legal, Financial and Administrative Services Agency (Swedish: 'Kammarkollegiet').
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2. PRINCIPLES FOR CARRYING COSTS FOR DISPOSAL

One of the internationally agreed fundamental principles of radioactive waste
management is, that the waste "shall be managed in a way that will not impose undue burdens
on future generations"1. One possible way for a country to comply with this principle is to
establish a system whereby assets are set aside during the period when nuclear power is
produced. In that case money will be available in the future when costs for final management
and ultimate disposal of nuclear waste have to be covered. If such assets are to be provided by
those who produce the nuclear energy, the system is also consistent with the 'polluter pays'
principle.

One example of a country applying both these principles is Sweden. The current
Swedish system for financing future expenses for management and disposal of high level
nuclear waste/spent nuclear fuel comprises a fee that nuclear power producers have to pay to
the government. The fee is a certain amount per produced kWh of nuclear electricity. These
fees are collected in an interest-bearing government controlled fund, called the Nuclear Waste
Fund. The fund is intended to ensure that the nuclear power producers are able to carry the
costs for the future disposal of spent nuclear fuel, for other measures in connection with the
final management of spent nuclear fuel, and for the decommissioning of the nuclear power
plants. Certain legislation ensures that the Government cannot use the assets in this fund for
any other purpose. The fee constitutes a production cost for the nuclear power producers and
is reflected in the present-day consumer's price for the electricity. The fee-system is
supplemented by a system of financial guarantees from the nuclear utilities, available to the
government in the event that the size of the fund should prove to be inadequate.

The intended effect of this financing system is to ensure that the 'generation' of people
which benefits from the use of nuclear power also will pay for the future costs for taking care
of the waste, caused by the production. Today's generation should carry the entire financial
burden, not pass it on to coming generations.

One of the prerequisites behind this financing system is the assumption that it is
possible to determine, with a reasonable degree of certainty, the estimated costs of the whole
future operation. Such cost estimates have to be presented annually by the producers of
nuclear energy, who are the owners of the Swedish Nuclear Fuel and Waste Management Co
(SKB). SKB's estimates are reviewed by a government authority, the Swedish Nuclear
Inspectorate (SKI).

For calculating the fee per kWh, it is also vital to have a clear picture of when, in the
future, certain measures will be taken, that is when costs will occur. The importance of this
time factor is due to the fact that all assets in the fund create interest up to the moment they
are spent. Another two assumptions also have to be made. One is, that it is possible to project,
on a long term basis, the rate of return of the fund (the rate of return of the capital which is
accumulated during the lifetime of the reactors). The other assumption concerns the lifetime
of the reactors and how many kWh of electricity they will produce.

1 IAEA Safety Fundamentals: "The Principles of Radioactive Waste Management" (1995), see Principle 5. Cf.
Joint Convention (1997) on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste
Management, Preamble XIV.

190



Inevitably, all three assumptions are exposed to a certain degree of uncertainty.
However, the Swedish financing system for future expenses for spent nuclear fuel is intended
to take into account such uncertainties up to what is generally considered as a reasonable
level. The final judge of what is 'reasonable' is the Government, based on advice from the
responsible regulatory authority, the SKI.

3. SOME MAJOR FEATURES OF THE TIME-TABLE FOR A SWEDISH DEEP
DISPOSAL FACILITY

The following account is mainly based upon plans presented by the SKB in "RD&D-
Programme 98". A response by the Swedish Government to these plans is likely to appear
before the end of 1999.

Based on data from ongoing feasibility studies in six municipalities and from other
material, SKB plans to select at least two sites during 2001 for more thorough investigations.
These site investigations may take 4-8 years to complete. The results will be used for
selecting one site for detailed characterisation and construction of an operational disposal
facility of limited size. Such a facility could be ready to start operations after another 6-10
years. During an initial operational phase covering another 5-10 years ('demonstration
phase'), about 5-10% of the encapsulated spent nuclear fuel would be placed in the repository
followed by a thorough evaluation of the experiences of the operations. Based on the results
from these evaluations, a decision would be taken on whether to continue to enlarge the
disposal facility to allow for the rest of the spent fuel to be placed there and to carry out
further such operations. Such a 'regular operation phase' is expected to last 20-30 years. A
decision would then have to be made with regard to 'final sealing'. Two main alternatives
seem to exist. One is to continue supervision and monitoring for some time without 'finally'
sealing the repository. The second alternative is to 'finally seal', with or without a long term
monitoring period.

These sequences can be illustrated as in Fig. 1

RETRIEVAL CASES

2 The figure on this page is partly based on a figure from SKB's RD&D Programme 98 p. 12.



From SKB's projected timetable it can be concluded that initial operations of a disposal
facility somewhere in Sweden might start within the 5-year period of 2015-2020. For the
following analysis of cost implications of possible retrieval, year 2020 is chosen as the starting
year for the initial operations of the disposal facility.

4. THREE POSSIBLE APPROXIMATE TIMES AND THREE POSSIBLE MAIN
REASONS FOR RETRIEVAL

For this analysis three alternative approximate times for a retrieval operation have been
chosen. In each of these three cases it is conceivable that a decision to retrieve depends on
three alternative reasons.

The three chosen approximate times are retrieval after a 10 year demonstration period
(case 1), retrieval after the repository has ended its operating period but before final sealing
has been carried out (case 2) and retrieval after about 50 years from sealing (case 3).

The three reasons, which could be relevant in all three cases, can briefly be summarised
as "the solution is not safe enough", "the solution is safe enough but a better method than the
chosen one has been developed and should be applied" and "what was considered as nuclear
waste when disposed of, in a new situation represents an economic asset which should be used
by Man".

Cases and reasons are illustrated in the following figure. Nine different scenarios could
be analysed and compared with each other.

CASE

"10 years"

Casel

"Before sealing"

Case 2

"After 50 years"

Case 3

REASON FOR RETRIEVAL

Not safe enough

Scenario 1.1

Scenario 2.1

Scenario 3.1

Safe enough but a
better solution is
preferred

Scenario 1.2

Scenario 2.2

Scenario 3.2

Former 'waste' is
regarded as an economic
asset

Scenario 1.3

Scenario 2.3

Scenario 3.3

If this approach is applied on current plans in Sweden, the three cases above would
occur at the following approximate points of time:

Case 1: Around year 2030 (10 years after initial operations of a disposal facility has started).

Case 2: Around year 2050-2060.

Case 3: Around year 2100.
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As an attempt to make the following analysis of different scenarios (sections 5-7) as
tangible as possible, it is based on a 'Swedish' approach3. But the principal lines of argument
should apply to several other countries.

5. RETRIEVAL AROUND YEAR 2030 (CASE 1, AFTER A 10 YEAR
DEMONSTRATION PHASE)

In case 1, about 5-10% of the total volume of spent nuclear fuel has been encapsulated
and placed in a deep repository. This 'demonstration phase' of about 10 years results around
2030 in a decision to retrieve all encapsulated spent nuclear fuel from the repository. Who is
the probable decision-maker in such a case? What cost considerations should be applied?
Who should pay for the operation? Which are the approximate extra costs? Will the answers
to these question be dependent on the underlying main reasons for the decision to retrieve?

Scenario 1.1. Main reason: The chosen site and/or method is not considered safe enough.

Description

Based on experience during the 10-year 'demonstration period' the implementer
concludes that the selected site or the chosen method is not safe enough. As a consequence, a
retrieval operation is considered necessary to allow for disposal using a different method
and/or another site with more suitable conditions. A decision to retrieve might also be caused
by an intervention by the regulatory authorities and the Government.

Cost implications

It seems obvious that both the 'polluter pays' principle and the principle of 'today's
generation' carrying the costs should be applied. The rationale for having a 'demonstration
period' is to allow for mistakes, misjudgements, evaluations, and prolonged considerations. If
the demonstration period results in a conclusion that the chosen method and/or site is not safe
enough, it seems clear that the producers have to carry the costs for a better alternative (and
use money they have collected from those generations which have benefited from the use of
nuclear power).

To some extent the Swedish financing system has been designed to be able to cope with
such a situation. Possible additional costs in a situation of this kind are meant to be covered
through the system of guarantees.

Approximately how much additional cost could Scenario 1.1 cause? As a part of SKB's
1998 cost estimates, a similar scenario has been presented. That scenario includes the actual
retrieval operation, a new detailed characterisation and construction of a repository at an
alternative site, investments in a facility for temporary storage of the retrieved encapsulated
spent fuel, general delay of the disposal programme for 25 years, etc. The costs are estimated
at SEK 10 700 million.

' It should be noted that current Swedish energy policy is based on the assumption that nuclear power production
will cease at some given time in the future, although the year 2010 is no longer mentioned in policy documents.
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This amount could be compared with today's estimation of future costs for the whole
operation of management and disposal of all spent fuel from the Swedish power reactors and
for the decommissioning of these reactors, around SEK 48 000 million. A comparison could
also be made with the total projected spending for the whole operation (including parts of the
decommissioning work) during the period 2010-2029. For this period, SKB in its 1998
estimates has calculated the total costs to be covered by the financing system to be SEK 20
250 million (SKI Rapport 98:34 enclosure 2 page 17; in Swedish).

As mentioned above, the system of guarantees is meant to cover, to some extent, the
economic consequences of such a situation. When estimates are made concerning the suitable
size of such guarantees, the probability of a certain event is also taken into consideration.
Based on the advice of SKI, the Government has decided that the guarantees for covering
extra costs for a number of possible, but less probable, events (one of which is the described
retrieval situation) should gradually be built up to around SEK 7700 million.

At the same time it should be noted that if a retrieval operation starts relatively early
(after the demonstration period in this scenario), a considerable part of the assets in the
Nuclear Waste Fund will still be left in the Fund and create more income to the Fund in the
form of interest. Such income could contribute towards covering the extra costs for an early
retrieval operation, given that the rate of interest exceeds the rate of inflation (real interest is
positive).

Scenario 1.2. Main reason: Although the method is considered to be safe enough, a better
method has been developed and should be applied

Description

When the 10-year 'demonstration period' comes to an end, both the regulatory
authorities and the implementer agree that the chosen method and site still meet safety
requirements. But scientists have developed an alternative method which seems to meet safety
requirements with a considerably better margin. That alternative method has been developed
to a stage where it would be possible to apply it without any delay. Based on advice by the
regulatory authorities, the Government orders the implementer to retrieve the contents of the
repository and to apply this alternative method.

Cost implications

Both the 'polluter pays' principle and the principle of 'today's generation carrying the
costs' should be applied. The fact that a viable, more safe, solution has been developed during
this comparatively short period of time is a strong argument for adhering to the basic
principles for cost-responsibility.

Although it is not possible today to make any reliable calculations of the extra costs in
Scenario 1.2 (cost calculations can hardly be presented for a method that is still waiting to be
developed!), it is assumed in this analysis that extra costs might be in the same order as in
Scenario 1.1. The consequences for the financing system are probably the same as in
Scenario 1.1.
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Scenario 1.3. Main reason: Direct disposal of spent nuclear fuel is no longer considered
a good solution because in a new situation what was regarded as nuclear waste when
disposed of, now represents an economic asset which should be used by Man.

Description

When the 10-year 'demonstration phase' comes to its end, both the regulatory
authorities and the implementer agree that the chosen method and site still meet safety
requirements. But new technology, and/or changed attitudes in public general opinion, leads to
re-thinking about the concept of 'nuclear waste'. Such re-thinking could mean that spent
nuclear fuel should not be regarded as waste to be disposed of. Instead, spent nuclear fuel
represents an economic asset from which more energy and/or valuable raw materials can be
extracted in an economic way.

Cost implications

Even if Scenario 1.3 is very unlikely to happen, given the short period of time between
the start and the end of the 'demonstration phase' (10 years), some arguments of a more
principal nature can be discussed.

Scenario 1.3 means that the owners of what was regarded as 'waste' to be disposed of at
a certain cost are suddenly in possession of a valuable asset which can be exploited for profits.
So there is no longer a need to use money that has been collected within the nuclear waste
management financing system to cover costs for waste disposal.

It could also be argued that in such a situation a surplus in the financing system should
be reimbursed to the nuclear industry, as the money is no longer needed for the intended
purpose. The legislation regulating the Swedish financing system contains provisions which
could be applied in a situation like Scenario 1.3.

Furthermore, it could be argued that in Scenario 1.3 the owners of the spent nuclear fuel,
that is the nuclear power companies, are entitled to the profits from an exploitation of the
material. But the issue is complex and needs to be discussed taking into account all factors
that have led to Scenario 1.3. This paper is not the place for such a discussion.

6. RETRIEVAL BEFORE SEALING (CASE 2, AFTER A REPOSITORY HAS ENDED
ITS OPERATING PERIOD BUT BEFORE FINAL SEALING IS CARRIED OUT)

When all spent fuel has been disposed of in a repository, a decision has to be made
whether to finally seal the repository or not. A decision not to seal the repository might be
combined with a decision to await the results from a period (limited or open-ended) of
monitoring. Such a decision might also be combined with a decision to immediately retrieve
all nuclear material which has been disposed of in the repository.

Case 2 in this analysis represents the last mentioned situation. Given current plans in
Sweden, such a situation could arise around year 2050-2060. Who would be the probable
decision-maker in such a case? What cost considerations should be applied? Who should pay
for the operation? Which are the approximate extra costs? Will the answers to these questions
be dependent on the underlying main reasons for the decision to retrieve?
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Scenario 2.1. Main reason: The chosen site and/or method is no longer considered safe
enough

Description

Based on experience during later parts of the operational phase of the repository, the
regulatory authorities conclude that the selected site or the chosen method is not safe enough.
As a consequence, a retrieval operation is considered necessary to allow for disposal using a
different method and/or another site with more suitable conditions.

Cost implications

A retrieval decision at this time would obviously lead to significant economic
consequences. Therefore, the issue of who should pay for such an operation would probably
be controversial. Given the significant costs for the operation, it seems more probable that
such a decision would be initiated by the regulatory authorities and the Government than by
the implementer.

The principle of 'today's generation' carrying the costs can hardly be applied. The
Swedish financing system has not been designed to carry costs of this magnitude4. But the
'polluter pays' principle is still valid. It is worth noting that spent nuclear fuel, according to
the current Swedish legislation, is not regarded as owned by the state. It is owned by the
utilities who have to bear their own responsibility. The current legislation contains no
provisions saying exactly when this responsibility ends, but it is generally assumed that the
Swedish state, at some time in the future, has to declare that the owners have fulfilled their
responsibility concerning the management of nuclear waste and are relieved of that
responsibility. Such a declaration would probably also mean that they should no longer be
regarded as the owners of the contents of the repository. It seems reasonable to assume that
such a declaration will be made in connection with a decision to allow sealing of the
repository. This issue has not been discussed in depth so far in Sweden. These comments
should therefore be regarded as very preliminary.

So even if the Swedish financing system (the Nuclear Waste Fund combined with
guarantees) cannot provide the necessary means, the owners of the waste still have a legal
obligation to bear the costs for retrieval in Scenario 2.1.

Scenario 2.2. Main reason: Although the method is considered to be safe enough, a better
method has been developed and should be applied

Description

Experiences and observations during the operational phase of the repository have not
resulted in any revised judgement concerning the long term safety of the repository. But
scientists have developed an alternative method which seems to meet safety requirements with
a considerably better margin. That alternative method has been developed to a stage where it
would be possible to apply it without delay. Based on advice by the regulatory authorities, the

4 It might, however, be theoretically possible to raise the fees to a level that would allow also for this situation.
But does the principle of 'today's generation carrying the costs' necessarily include also costs that will occur only
in a very unlikely future situation?
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Government orders the implementer to retrieve the contents of the repository and to apply this
alternative method.

Cost implications

A retrieval decision under these circumstances would have the same economic
consequences as in Scenario 2.1, but would probably be considerably more controversial. It is
hard to imagine a Scenario 2.2 unless the Government, based on advice by the regulatory
authorities, have forced the implementer to carry out the retrieval operations.

Using the same arguments as in Scenario 2.1, the conclusion is that the owners of the
waste (the implementer) still have a legal obligation to carry the costs for retrieval in Scenario
2.2. But such a conclusion is probable to be called into question by the implementer.

Scenario 2.3. Main reason: Direct disposal of spent nuclear fuel is no longer considered a
good solution because in a new situation what was regarded as nuclear waste when disposed
of, now represents an economic asset which should be used by Man.

Description

Experience and observations during the operational phase of the repository have not
resulted in any revised judgement concerning the long term safety of the repository. But new
technology, and/or changed attitudes in the public general opinion, leads to re-thinking about
the concept of 'nuclear waste'. Such re-thinking could mean that spent nuclear fuel should not
be regarded as waste to be disposed of. Instead, spent nuclear fuel represents an economic
asset from which more energy and/or valuable metals can be extracted in an economic way.

Cost implications

The arguments presented under Scenario 1.3 might be more relevant in Scenario 2.3.
Both scenarios mean that the owners of what was regarded as 'waste' to be disposed of at a
certain cost are suddenly in possession of a valuable asset which can be exploited for profit.

However, there is one considerable difference between the two scenarios 1.3 and 2.3. In
the latter case, the disposal operation is completed and the costs for the operation have been
paid, using money from the financing system. So there no longer exists any surplus in the
financing system to be reimbursed to the nuclear industry.

As in Scenario 1.3 it could be argued that the owners of the spent nuclear fuel, that is the
nuclear power companies, are entitled to the profits from an exploitation of the material. But
the issue is even more complex in Scenario 2.3 as this scenario is more distant.

7. RETRIEVAL AFTER ABOUT 50 YEARS FROM SEALING (CASE 3)

The prerequisite for Case 3 is that the 'final repository' for spent nuclear fuel has been
sealed after the operational phase. All parties concerned — the implementer, as well as the
regulatory authorities and the Government — made such a decision because they felt
convinced that sealing was the best alternative, also taking into account long term
perspectives. The state has declared that the former nuclear power companies have met their
responsibilities as defined in the legislation. As a consequence, the responsibility for the
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contents of the repository has passed to the state (which seems to be in accordance with
Preamble (vi) of the 1997 Joint Convention on the Safety of Spent Nuclear Fuel Management
and on the Safety of Radioactive Waste Management).

But approximately 50 years later the situation has changed completely and the
Government decides that the contents of the repository should be retrieved. Case 3 in this
analysis represents such a situation. Given current plans in Sweden, such a situation could
arise around year 2100. Who would be the probable decision-maker in such a case? What cost
considerations should be applied? Who should pay for the operation? Which are the
approximate extra costs? Will the answers to these questions be dependent on the underlying
main reasons for the decision to retrieve?

Scenario 3.1. Main reason: The chosen site and/or method is no longer considered safe
enough

Description

Based on experiences after the sealing was carried out, the Government, advised by the
regulatory authorities concludes that the repository is not safe enough. As a consequence, a
retrieval operation is considered necessary to allow for disposal using a different method
and/or another site with more suitable conditions.

Cost implications

A retrieval decision at this time would obviously lead to significant economic
consequences. Given this fact, it can be assumed that Scenario 3.1 will only appear if the
safety reasons are considered to be obvious. The costs for the operation will no doubt be
weighed carefully against the risks of not retrieving.

As the earlier financing system has served its purpose and the former owners of the
contents of the repository have been relieved of their responsibilities, there is only one actor
left to carry the costs. That actor is the state and future generations of taxpayers.

Scenario 3.2. Main reason: Although the method is considered to be safe enough, a better
method has been developed and should be applied

Description

Experience and observations during the operational phase of the repository have not
resulted in any revised judgement concerning the long term safety of the repository. But
scientists have developed an alternative method which seems to meet safety requirements with
a considerably better margin. That alternative method has been developed to a stage where it
would be possible to apply it without delay. As a consequence, a retrieval operation is
considered necessary to allow for disposal using a different method and/or another site with
more suitable conditions.

Cost implications

With reference to what is said under Scenario 3.1, such a scenario seems highly
improbable. However, the same arguments would apply.
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Scenario 3.3. Main reason: Direct disposal of spent nuclear fuel is no longer considered a
good solution because in a new situation what was regarded as nuclear waste when disposed
of, now represents an economic asset which should be used by Man.

Description

Experience and observations during the operational phase of the repository have not
resulted in any revised judgement concerning the long term safety of the repository. But new
technology, and/or changed attitudes in public general opinion, leads to a re-thinking about the
concept of 'nuclear waste'. Such re-thinking could mean that spent nuclear fuel should not be
regarded as waste to be disposed of. Instead, spent nuclear fuel represents an economic asset
from which more energy and/or valuable metals can be extracted in an economic way.

Cost Implications

As in Scenario 2.3 the issue of costs in no longer relevant. However, Scenario 3.3 means
that there is a profit in the operation. As the responsibility for the contents of the repository in
this scenario is presumed to rest with the state, it seems reasonable that a surplus from the
operation goes to the state and the taxpayers of that generation. However, the validity of such
a conclusion might also be dependent on future provisions in mining regulations.

8. CONCLUSIONS

A retrieval operation carried out in any of the nine scenarios defined in Section 4 might
have the following cost-related implications, from a Swedish perspective.

If a retrieval is carried out after a 10 year demonstration period (Case 1), it is clear that
both the 'polluter pays' principle and the principle of 'today's generation carrying the costs'
can be applied. The government controlled financing system seems to be sound enough to
handle both Scenario 1.1 and Scenario 1.2. In Scenario 1.3, the financing system would create
a surplus, which might be reimbursed to the nuclear power companies. It could also be argued
that, in this scenario, the owners of the contents of the repository — the nuclear power
companies — are entitled to the profits of a possible exploitation of the contents.

In Case 2 (retrieval after the repository has ended its operating period but before final
sealing has been carried out), the 'polluters pay' principle would still be applicable. But the
government controlled financing system is not constructed to take care of such a case and the
application of the 'polluters pay' principle would probably be controversial both in Scenario
2.1 and, even more, in Scenario 2.2. Scenario 2.3 could lead to similar conclusions as
Scenario 1.3 with regard to profits from a possible exploitation of the contents of a repository.

Case 3, retrieval about 50 years after sealing, presents a markedly different situation.
This is caused by the fact that the government, in connection with a sealing permit, is
presumed to have declared that the former nuclear utilities have met their responsibilities as
defined by legislation. Such a declaration would probably mean that the responsibility for the
contents of a repository has shifted from the nuclear companies to the state, although future
provisions in mining legislation have to be taken into account. It would not be possible, in any
of the Scenarios 3.1, 3.2 and 3.3, to apply the two basic principles that we use today. A
retrieval operation in any of these scenarios would have to be paid for by the generations
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living around 2100. They have to judge whether the arguments for a retrieval operation is
'worth' the costs. We cannot make that choice for them.

Is today's generation acting in a morally defendable manner in view of the Case 3
scenarios? I believe the answer is yes. The line has to be drawn somewhere. It would simply
not be reasonable for our generation to provide financing for situations that, based on
thorough considerations, are regarded as very unlikely to occur.

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

Q: Your scenarios 1 and 2.2 seem to be the most problematic ones, when it comes to
economics. Would it be unreasonable to think of some ideas — perhaps the creation of a fund
— that could be used at the time of sealing, for other things than nuclear? It is still perhaps
unfair to the nuclear industry to impose fees that might never be used and that might in the
future be put to other uses for other clean-ups, but is this a possible way to go? I know it is
difficult for reactor owners in Sweden to do this, but is it something that could be considered
in Sweden?

A: As I said in my concluding remarks, I think the line has to be drawn somewhere. One has
to ask the question, who should make that decision. The level of guarantees that we have
presently in our system is ultimately decided by the Government, because it is a matter of
opinion how much guarantee you should ask the owners to put up, and it is a matter of judging
the probability of an event and the costs. As that system now works, it is up to the owners to
propose something, the SKI will endorse that or say something else and then this issue goes to
the government. I do not see any other way of solving this judgement problem.

Q: Does that mean that the government has to power to over-rule SKI and SKB with regard to
the level of guarantees?

A: Yes of course they are free to do that. The reason why this is a government decision and
not just a decision by SKI is simply that it is considered to be not only a question of
mathematics. Also other factors should be applied to such a decision (the size of the fee and
the size of the guarantees).

Q: In the phase one scenario, the future costs depend on the hypothesis that there will be a
second repository. What is the probability that there will be a second repository if the first is
abandoned for safety reasons?

A: I do not remember exactly what the probability for this is in SKB's calculations. I suppose
SKB has the answer to that question.

C: Given our current level of opposition, I do not believe that society would go through a
similar experience again, if a repository was seen to fail for safety reasons.

A: I suppose that one of the costs that SKB is taking into account is that the programme will
be delayed for at least twenty-five years.

C: I cannot give a very good answer to that — speaking for SKB — but if this first repository
is not regarded as safe enough, there are of course special reasons. One possible reason could
be that we have some new understanding and that some new knowledge has been developed.
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That does not have a connection with any direct malfunction. It might even be that the criteria
for safety have been changed, or something like that. And then of course the issue is whether
this change or new knowledge could be compensated for by new actions or something.

C: I would like make to make a general comment — also from the industry's side — about
this interesting exercise in terms of thinking about every possible scenario. At the same time,
I would like to inject a different perspective, because I feel a little uneasy, when I hear this
discussion. Suppose that we would have such a discussion in the feasibility study
municipalities, what would we then communicate? I think we have to reflect about that, and
I would like to start by saying that my feeling is that we maybe already have gone too far from
the industry side. It is obvious that we should accept to make some extra funding, for
example, to allow some extra time for the first phase and allow us to go back from that. But
now there is a discussion about additional extra funding. We should remember that we build
full-scale underground laboratories, we build full-scale encapsulation plants. Even before
making any repositories, we are spending billions of SEK to get a very solid basis for the case.
So there is a solid basis for starting siting and starting the development and implementation
programme. To me, we have now reached the limit for how far we should go with setting
aside resources in case of very, very, very improbable scenarios. To go further than that, I feel,
would be to push too far in this particular area and according to my own judgement that would
not be a very good use of societal resources, material resources and resources for expertise. I
think that if we go too far even in the discussion of these things, we communicate a message
implying that we do believe that our solution is not safe enough.
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