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Abstract. This paper provides several possible principles to be used to guide future discussions and tries to place
the need for institutional control into context for the various waste types. The proposed principles would allow
institutional control to be used as one method to provide radiation protection in the future without presenting
undue burdens to future generations. It also provides advice on how to apply the proposed principles in a
practical manner. The key difference in the approach proposed is that institutional control should be viewed as a
need to pass on information, knowledge and skills from one generation to the next. This would allow each
successive generation to make its own decision as to whether such controls should be maintained.

1. INTRODUCTION

The term institutional control has many possible meanings, but tends to be used in a very
specific way in waste management circles. Some clarification of this situation seems to be
needed to avoid confusion in the future. During normal facility operation, it means having a
waste facility under the control of a license from a regulatory body while an operator or owner
has overall responsibility for the safe operation of the facility. Thus there are 2 institutions
which exercise control during this period. There are several other phases in the life cycle of a
facility which also need to be considered. The operating period for waste facilities may go on
for 30-50 years and this is often followed by a period called post-operational pre-closure
(POPC) whose time period can be highly variable from a few to perhaps a hundred years. At
some point closure takes place and this leads into the longer term (100's-lOOO's years).
Current use of the term "institutional control" often just focuses just on this last long term
period. This can be misleading to general audiences as it tends to imply that there is no
institutional control until that period. This is clearly not the case as there is continuous control
of the facility by some institution but not necessarily the same one. hi this paper the focus will
be on the longer term aspects of institutional controls.

The ownership of a facility may also change during these various periods. Normal operation
will often be conducted under a commercial operator/owner, while the longer term phases
tend to be gradually moved under the direct control of government or its agencies. This shift
in ownership with time may have important financial implications as it is considered ethically
responsible to ensure that those who benefit from the operation of a facility, bear the full cost
of managing the waste produced for as long as it remains a hazard.

This paper will set out a number of issues related to the long term aspects of institutional
control which need to be addressed in the proposed IAEA Standard on Geological Disposal.
Consideration will be given to the types of waste to be disposed, the role of institutional
controls, the principles to be used, the application of these principles, financial assurances,
and finally to some specific aspects of monitoring and inspection. Nuclear safeguards which
are a special type of institutional control are the subject of another paper in this meeting.

2. WASTE TYPES

Radioactive waste can be broadly grouped into 3 general categories based on their half-lives.
These are half lives of:

— less than 1 year,
— between 1-30 years
— much greater than 30 years ( typically thousands to millions of years)
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The key point in making such a categorization is that it provides a simple indication of the
time period in which waste may be hazardous. For bulk radioactive waste where the
radioactive isotopes are evenly distributed, a decay period of 10 half-lives results in material
which is of generally no concern from an exposure and radiation protection perspective. Thus
for all but long lived waste, a decay of up to 300 years solves the waste safety problem. For
waste with long half-lives, there is essentially no meaningful period of decay that allows
enough time to remove the hazard. There is thus a natural divide in the approaches to long
term institutional control and that occurs at around 300 years.

3. ROLE OF INSTITUTIONAL CONTROLS

Institutional controls can be used to:

— ensure long term safety
— reduce the probability of intrusion
— reduce the consequence of intrusion
— expedite intervention and remediation
— provide societal confidence in the safety of a waste faciltiy

4. PRINCIPLES TO GUIDE THE USE OF INSTITUTIONAL CONTROLS

Principle #1 — It is acceptable from a radiation protection perspective to rely on institutional
controls to achieve safety.

It is important to note the radiation protection limitation of this principle. This means that it is
based primarily on a technical approach to the issue. If a broader societal agreement on such a
statement of principle is to be achieved, it is necessary to consult society itself. However it
seems that this might be a reasonable approach as society does accept this approach in the way
it deals with chemically hazardous waste. This principle ideally should only apply for a
limited period of time. There is a general sense today that a period of several hundreds of
years may be judged as being reasonable and acceptable. Another way to look at this principle
is to regard institutional controls as another form of safety barrier which is complementary to
the other natural and engineered ones.

Principle #2 - No generation is able to impose its will on a future generation.

This principle tries to recognize that each generation will make its own decisions in spite of
any efforts made by the present generation to influence or control future generations. Thus the
responsibility of each generation is to ensure that information, skills and knowledge are
passed on to the next generation in a form that they can use to make an informed decision.
The basis for any decision made today should also be passed on so that future generations are
able to effectively reexamine all the options and then add new ones of their own as
appropriate. This transfer from one generation to the next and the need for the next generation
to make its own decisions or to act in some way is a burden.

The nature of this burden thus includes:

(1) passing on information, knowledge, skills, records, and societal judgments
(2) making decisions to:

• stop or continue the transfer process to the next generation
• intervene or remediate
• undertake disposal or other definitive action.
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Principle #3 - Institutional controls do not constitute an "undue " burden from a radiation
protection perspective.

This is a judgment and again is constrained by the limitation that it arises from an essential
technical focus using existing radiation protection principles. Clearly any requirement to have
future generations act to ensure the safety of a waste management facility or of an action taken
in connection with that facility by the current generation is a burden on future generations.
Thus the judgment relates to whether the burden is "undue" as set out in the Joint Convention
and the Waste Safety Fundamentals. The conclusion that passing on information, knowledge
and skills is not an "undue" burden needs to be reviewed both from a technical and societal
perspective. In the context of sustainable development, it can also be argued that allowing
future generations to revisit past decisions, and to change them if they wish, is a benefit rather
than a burden.

Principle #4 - The producer of the waste must provide sufficient financial resources to cover
the full cost of safely managing its waste, including any costs associated with long term
institutional controls.

This principle has been agreed internationally for some time and is found in the IAEA Safety
Fundamentals and the Joint Convention on Waste Safety. It is intended that while there may
be some burden passed on to future generations to ensure safety, that it should be minimized
as much as possible by providing funds to guarantee that necessary monitoring, inspection and
remediation are undertaken as needed in the future.

5. APPLICATION OF THE PRINCIPLES

5.1. Near Surface Disposal - LILW

As discussed earlier, decay of the radioactive inventory is an active part of the design of some
near surface storage and disposal facilities. Up to several hundred years of decay may be
needed to ensure safety. Thus institutional control over that period is needed to ensure safety
and is thus an integral and necessary part of the safety system. This means that the quality of
the systems which are put in place to achieve consistent and continuous control are robust and
highly reliable. Transfer of the knowledge and skills necessary to achieve this level of control
is also a necessity. In addition, any physical barriers which have been used to achieve safe
levels of isolation and containment of the waste must be monitored and maintained. In
addition, these systems must be inspected and monitored. The focus of this monitoring should
be on the critical parts of the overall system which are needed for safety. All this strongly
implies that for this type of waste storage or disposal facility, institutional controls must be
viewed as active controls, not passive. However in this case the time period is ultimately
limited to a few hundred years.

5.2. Near Surface - Long Lived and NORM Waste

As with the previous section, institutional controls are actively required to ensure safety. The
difference is that they are open ended due to the very long half-lives for some of the isotopes
(especially the naturally occurring ones such as Ra, Th & U). This implies the need to
maintain controls virtually forever. This problem has been the subject of intense debate within
the IAEA for the last several years. The current consensus is that the burden imposed by
institutional controls, even if they do not have a limited life, is still acceptable from a radiation
protection perspective. In other words, Principle #1 does not have a time limit on its
application. Also Principle #3 continues to apply even though no end to controls can be
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envisaged. This is considered not to be unreasonable when the real nature of the institutional
control is recognized. That is to say, there is just an obligation to pass information, knowledge
and skills for the current generation to the next. Each generation has the choice to continue
this process or to take some other course. There is thus no need to consider this issue as some
form of broad philosophical debate about how this generation can (or indeed whether it
should) protect the interests of generations thousands of years in the future. This concept of
one generation at a time is new to the debate on this issue and needs to be further discussed
during the Specialists Meeting.

In any case, this class of waste requires robust transfer mechanisms and the maintenance of
the safety barrier systems in the same way as for LILW. There is also an implied need to fully
consider the full range of other technological options which are used to produce the waste in
the first place and to manage it after the fact. Options which either reduce the amount of
waste, or reduce the concentration of the isotopes in the waste, or place the waste in areas, or
at depths, where it is less likely to be intruded into have some clear long term safety benefits.
These options should be given preference where practicable.

5.3. Geological Disposal

A key difference arises with this form of waste disposal. As a matter of intent and of design,
geological disposal is chosen in order to eliminate or minimize the need for long term
institutional controls. This is achieved by very robust forms of isolation and containment.
Isolation is usually achieved by placing waste at great depth (at least several hundreds of
meters) in stable geological formations. Containment is achieved through a system of multiple
natural and engineered barriers. Given this intent, the role of institutional controls changes.
They are not needed to ensure safety, but rather they are intended to help increase the level of
confidence in the isolation and containment systems. They are also intended to be a
complementary means to ensure safety and to reinforce the other safety barriers. Institutional
controls in this context thus can be viewed as primarily passive rather that active in nature.

A particular form of institutional controls that applies to spent nuclear fuel is that of nuclear
safeguards. These are designed to identify any diversion of fissile materials which are
contained in the spent fuel. A separate paper on this subject is being presented at this meeting
and they will not be discussed further here.

6. FINANCIAL ASSURANCES

There are various ways that the availability of sufficient resources in the future can be assured.
Funds or other forms of financial guarantees can be established which generate interest
revenues or provide insurance to cover the planned monitoring, inspection and remedial
actions needed. This implies that there is a plan developed at the time the facility is closed and
that the costs of implementing that plan are known to a reasonable extent. One problem in
conducting such studies is that over time periods beyond one generation, there is no precise
way to determine what the future costs may reasonably be expected to be. Thus some
judgment is needed about the acceptable level of uncertainty in this financial planning and it
must be understood that there is no way to completely avoid the possibility that some future
economic burdens may arise. The responsibility of this generation is to take reasonable steps
to avoid this possibility.

7. MONITORING AND INSPECTION

Monitoring is the quantitative measurement of such parameters as:
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— concentration
— activity
— flow/flux
— exposure rates
— subsidence of structures

Inspection on the other hand is the qualitative indication of such things as:

erosion rate
— loss of markers
— degradation of visible barriers
— state of vegetation
— blockage of diversion channels

There are some basic issues that must be addressed to ensure the effectiveness of monitoring
and inspection programs. Some of these are:

— what to monitor
— where
— when
— why
— by whom
— how to do it

how often

The most critical aspect however in the long term is to have some idea as to what may happen
if one of the parameters that is being monitored changes in a significant way. This can be
referred to as "then what". In answering this general question, it is very important that the
overall context or purpose of the monitoring and inspection be identified. Generally there are
two main reasons for this type of activity. These are either to reassure society that the facility
is safe and meeting its overall objectives of isolating and containing the waste and on the
other hand, to provide technical and safety information to allow specialists to verify the details
of the design and its performance over time. The answer to all of the above questions (who,
what where etc.) will generally not be the same for each of these 2 broad purposes.

The key need in developing answers to these questions is to try to establish in advance what
the expectations of the various present day stakeholders are. If a clear consensus can also be
developed on what to do in the event of some unusual result, it would significantly improve
the quality and timeliness of the response to that result. It would help reduce tensions over
safety issues and reduce the likelihood that action was taken for insignificant departures from
the norm. The development of action levels similar to those used with nuclear facilities to
address worker overexposure situations might be one possibility. If some unusual result were
to occur farther into the future (beyond the current generation or two), then principle #2 comes
into play. It is still useful and appropriate for this generation to pass on its expectations to
monitoring results, even if future generations choose to exercise different actions which
reflect different expectations.

8. CONCLUSION

This paper has attempted to set out some broad principles on institutional controls to be used
in managing radioactive waste and especially in its disposal. An important consideration has
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been raised which needs to be further developed. This is the need to consider both the
technological and the societal aspects in arriving at overall recommendations which should be
incorporated into the new Standard on Geological Disposal. There is also a need to further
develop some of the practical legal and administrative aspects of passing on knowledge and
skills to future generations. It is hoped that the points made will help to stimulate and focus
the ensuing debate on these challenging issues.
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