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Basic considerations

1» Practical implementation of policies for the disposal
of long-lived radioactive waste on earth, either into geologic
formations or into the seabed, requires further research work
and technical experiments. The purpose of current research,
development and demonstration programmes is to investigate and
confirm the feasibility and safety of disposal techniques. In
addition, the management of radioactive waste raises considerable
social and economic problems with which national authorities are
being confronted, particularly for the long term future. It is
therefore clear that the success of scientific and technical
programmes is only part of the solution to the disposal problem
and that the development of a coherent regulatory policy based
on a full evaluation of social and economic consequences is
required.

2. Sound policies for radioactive waste management should
be based on a balanced judgement on the best objectives which
can be reached for the protection of man and his environment,
taking into account the practical performances and the cost of
available technological methods and the efficiency of legal,
administrative and financial mechanisms to be used, as well as
the benefit to be derived from the use of nuclear energy.
This level of global judgement has not yet been attained in the
frame of current discussions which have a tendency to veer to
antagonism between proponents of idealistic moral imperatives
on one side, and experts who are satisfied that the technical
solutions available are feasible and safe on the other (1).

3- It should be recognised that the disposal techniques
being developed have regulatory implications which often appear
to be unprecedented in human experience and which should be
considered in parallel with scientific and technical work.
It is in fact necessary to develop an overall regulatory policy
which would ensure to the extent required, an effective control
by technical and institutional methods of the risk associated
to categories of waste which will remain radioactive at a
hazardous level during periods of time measured in terms of
millenaries or more. A recently published HEA Report on
"Objectives, Concepts and Strategies for the Management of
Radioactive waste Arising from Nuclear Power Programmes"
(known as the "Polvani Report") (2), discusses, in Chapter V,

* Responsibility for the ideas expressed and facts given
in this paper rests solely with its author.

E.3190



- 2 -

some of tae problems involved in tne definition of appropriate
regulatory policies, such as respective responsibilities of
industry and governments during the entire process from waste
production to disposal of long-lived waste; the development of
regulatory provisions, including administrative arrangements
such as recording and surveillance to be maintained over a
certain period of time; the definition of an appropriate third
party liability regime for compensation in case nf unforeseen
occurrences resulting from radioactive waste disposed of; and
finally, the need for suitable financial schemes for costs not
normally covered by nuclear operators. The Pnlvani lieport
recommends further consideration of these points and emphasizes
their international implications.

4-, Before discussing the regulatory aspects, it is
necessary to recall some technical definitions, which are drawn
from the Polvani .Report. Excluding deliberate release r*f
effluent" into the environment (which is outside the scope of
this paper because the corresponding regulatory problems are
evidently of a different nature), disposal means emplacement of
waste materials without intention of retrieval, while storage
means emplacement of waste materials with the intention and
therefore the possibility of retrieving them later. She
regulatory problem which we should analyse is related to the
technique of disposal through containment and isolation from
the environment practically forever, which it is imperative to
foresee for long-lived waste; disposal into geologic formations
of solidified high-level waste from reprocessing is the most
concrete example. This concept of disposal is based on the
assumption that the natural barriers will provide, without
relying on any form of human intervention, the required isolation
over a sufficient period of time. In principle therefore, it
does not require continued surveillance as in the case of
storage, for which this surveillance - a combination of technical
and administrative actions - is an essential element.

5. However, fiom the regulatory point of view, a number
of nuances should be added to the purely technical concept of
disposal, which does complicate the analysis of the problem.
First, some fora of continued surveillance must be maintained
of disposed waste as will appear both feasible and beneficial
for a given period of time to prevent intrusion by man. further-
more, it might be advantageous and possible for emplacement of
waste into geologic formations not to be a completely
irreversible solution so that the possibility of recovering
these wastes can be maintained during a limited period of time
and allow various types of intervention, if necessary, as a
result of further progress in research and development work,
or change in disposal policy.

6. Paradoxically the problem of institutional control,
as part of the regulatory policy to be developed, appears as
much more dramatic for disposal than for storage, although the
regulatory requirement of surveillance is predominant in the
later technical concept and not in the first, in relation to
which such surveillance should only represent a tsnporarily
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limited and ancillary precaution. This derives partly from the
fact that storage is a measure relying heavily on institutional
control during a certain period of time, while disposal should
necessarily be conceived as a permanent solution independent of
man's control. However, storage could be applied over relatively
long periods of time implying a reasonable confidence in the
longivity of particular surveillance actions, as in the case of
disposal. The main explanation of the difficulty we are facing
in relation to disposal lies therefore in the fact that the type
of administrative surveillance or any similar form of regulatory
control by institutional means of repositories of permanently
disposed high-level waste - which despite the basic technical
concept seems to be unavoidable or at least very desirable -
has not been sufficiently analysed and is far more unusual than
the measures required in relation to storage. It is indeed very
difficult to visualize in abstracto the nature and scope of such
regulatory measures and their appropriate duration (which too
often appears as necessarily unlimited in practice, due to the
very lon^-terai nature of the risk to be controlled) as well as
to predict their performances.

7' As far as the basic technical concept is concerned
disposal into the seabed shares a number of common features
with disposal into geologic formations, however, research work
on this apparently promising method is only at a preliminary
stage; also, it is even less easy to obtain a clear picture of
the regulatory measures which it will require, if successful.
The main original characteristic in this case will be the
emplacement of the radioactive waste in an international area
and the regulatory policy will be greatly influenced by the
current evolution of the law of the sea and the plans of the
United ITations Conference to create an International Seabed
Authority. Depending on the functions entrusted to such
Authority, its agreement might be necessary for disposal into
the seabed. In any event, it would be premature to be more
specific concerning the international regulatory system to be
applied, due to uncertainties on the technical feasibility of
this solution and its political and legal acceptability (5).
Finally, possible disposal of spent fuel into geologic
formations - which might, at this stage, be more appropriately
defined as long-term storage - would present a number of
similarities - from the technical end regulatory point of view -
with disposal of waste from reprocessing. However, significant
differences may be envisaged due essentially to the potential
value of this material as a possible source of energy - which
may impose retrievability - and to non-proliferation and
safeguards requirements. Institutional arrangements might
therefore be more complex and stringent than for high-level
waste. On the basis of the above considerations, this paper
will concentrate on disposal of high-level waste into geologic
formations as the best illustration of regulatory problems
relating "k° long-term management of radioactive waste, it being
understood that certain aspects may also be valid for the other
techniques which have been considered.



Aain features of regulatory policies for disposal
of lonR-lfved waste

8. In the definition of a regulatory policy for disposal
into geologic formations, the time factor wiil evidently be
a decisive one. However, in approaching such a problem it is
of primary importance to eliminate the confusion which results
from a general impression that regulatory requirements should
be maintained for several thousands of years, corresponding to
the almost complete decay of the radioactivity of certain
categories of disposed waste. It is clearly beyond the scope
of human imagination to conceive, with a reasonable degree of
credibility, any system of responsibilities and obligations,
even of a governmental nature, which would be maintained for
millenaries.

9. It is first necessary to distinguish two phases in
a suitable regulatory control for disposal of long-lived waste
into geologic formations:

- measures needed in relation to disposal operations;

- provisions for maintaining an administrative
surveillance and other forms of regulatory mechanisms,
to the extend required, in relation to disposal sites
after the repository has been closed.

10. With respect to the first phase, the Polvani Seport
(pages 61 and 62) already suggests that direct responsibility
for disposal operations should be entrusted to governments or
governmental agencies and this responsibility would not be
limited to the usual regulatory functions. In addition to
licensing and inspection, it may include the overall management
and control of disposal operations (including preparation and
transportation of waste, or subsequent to delivery of waste to
a centralised facility), for example through a governmental
agencjr, a public enterprise or an organisation controlled by
the government, as well as supporting research, development
and demonstration work. The specific reasons for this extension
of governmental responsibilities which are given by the Polvani
Seport, are related to the need to avoid possible shortcomings
of commercial competition, to the nature and importance of
programmes for the development and demonstration of disposal
facilities, as well as to the size of the required investments.
The regulatory process itself iirill mainly include the definition
of criteria for waste forms suitable for disposal depending on
the type of waste and the disposal method, as well as procedures
for the selection of disposal sites and specifications for the
design and construction of the repository, waste emplacement
into the repository and closure of the site. In general, the
licensing and inspection mechanism to be applied to disposal
operations will probably be similar to those which are currently
applied, to other nuclear operations, with appropriate adjustments,
and taking into account the special situation which may result
from more direct and broader governmental responsibilities.
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"Í1. As to the second phase, the full responsibility of
governments will even be more essential because all longer term
actions which it would be necessary to foresee are of a purely
regulatory nature. A preliminary remark which emerges from the
technical considerations in the first part of this paper and is
well summarized in a report recently published by the US
Environmental Protection Agency (4), is that:

"Clearly, institutional means of controlling
radioactive wastes should be used as supplements
to other methods for as long as they are effective
and efficient."

ilore generally, the regulatory system to be developed should
comprise, in addition to technological barriers ensuring
isolation from the biosphere, a number of legal and administra-
tive measures designed to reinforce and supplement technical
means. Such measures should be considered as a subsidiary
safety factor whose validity will be limited to the period of
time during which their continuing application could be reasonably
guaranteed.

12. Assuming that a disposal facility will be designed
in such a way that it can be ultimately abandoned (after the
repository has been filled and sealed and the surface equipment
removed or decommissioned) with possible restoration of surface
land to normal use, the following longer term measures would,
in particular, have to be provided: keeping of records of
disposed iiraste as long as this is required as a background for
regulatory functions and accurate assessment of future potential
risk; restriction of access to the site (for example, by a land
use control system or by public ownership) and administrative
surveillance to ensure that interference'with the integrity of
the repository will not occur, for instance by encroachment on
the site for purposes of underground investigations or mining;
post-disposal monitoring of surrounding areas, if considered
desirable; provisions for ensuring appropriate remedies for
unforeseen occurrences resulting in an abnormal risk, as well as
allowing for subsequent deliberate intervention by responsible
authorities if it is decided to implement a new policy. It
should be underlined that, depending on a number of factors
(characteristics of the waste and level of associated risk,
nature of the isolation system selected . . . ) , the requirements
for the above-mentioned measures may vary considerably, in
particular with, respect to the period of time during which their
continuity would be feasible and desirable. However, none of
these measures should be conceived as a perpetual requirement.

13« In all countries engaged in a nuclear programme,
legislation and regulations provide a solid framework for the
use of nuclear energy, as well as detailed requirements and
procedures for controlling all aspects of current activities.
However, provisions relating specifically to radioactive waste
disposal are relatively scarce, which is not surprising at this
stage. However, some basic requirements already exist in this



respect vhich, no doubt, will have to "be further developed and
supplemented in parallel with practicable implementation of the
techniques under consideration. The Revised Atomic Energy Act
of 31st October 1976 of the Federal Republic of Germany (5)
provides that any person holding radioactive waste should
transfer if to installations to be established by the States
for interim storage, and by the Federal Government for final
storage ̂ /Article 9(a)7- The US Nuclear Eegulatory Commission's
policy on transfer ox solidified high-level waste to a Federal
repository for permanent custody, within ten years following
separation of fission products (6), as well as the proposals in
the report of the Task Force for review of liuclear Waste
hanagetnent prepared for the US Department of Energy (7), also
reflect the trend towards government responsibility for ultimate
disposal. The same impression results from Section 28 of the
Canadian Bill presently under consideration by the House of
Commons (6), according to which the Atomic Energy Control Board
shall assume responsibility for radioactive substances where
it would be unreasonable or impractical to require the operator
to continue to be responsible therefor. Other provisions on
disposal of radioactive waste are or a general or procedural
nature (9).

14. Another important aspect is related to nuclear third
party liability provisions. In broad terms, current inter-
national conventions and corresponding legislation provide for
the absolute liability of operators and compulsory insurance
coverage (within given financial limits) with respect to damage
caused by a nuclear installation or by nuclear substances,
including radioactive waste, originating from such installations.
This system might be suitable for disposal operations, with
certain adjustments. It is doubtful however, that these inter-
national conventions and regulations would cover waste
repositories (as is the case for storage facilities) and that
such coverage (based on private liability and insurance arrange-
ments) would be well adapted, taking into account long term
aspects and governmental responsibilities. In short, under
Articles 3(a) and 4-(a) of the Paris Convention (10), the operator
of a nuclear installation is liable for damage caused by a
nuclear incident involving radioactive waste in, or coming from,
his installation until the operator of another nuclear installa-
tion has taken it in charge; facilities for storage of radio-
active waste are amongst the installations to which the Paris
Convention applies, but disposal repositories are not referred
to in the Convention. It would evidently not be a practicable
solution to consider that all operators in whose installations
the waste was last held before disposal into a repository,would
remain liable forever with respect to a nuclear incident caused
by radioactive waste in a repository and would have an obligation
to maintain corresponding insurance coverage under Article 10
of the Convention. Another solution could be envisaged under
the Paris Convention: according to Article 4-(d), national
legislation may provide the possibility for the carrier to be
substituted for the operator, and the Exposé des Ilotifs of the
Convention (paragraph 30) interprets the term "carrier" as

t—-
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including a person carrying on the business of disposing of
radioactive waste. A number of Signatories to the Paris
Convention have made use of this option which takes care of
the possible creation of firas specialized in such activities.
However, this solution would not eliminate the difficulty
resulting from the need to maintain liability and insurance
arrangements for durations far exceeding what is usual in
current industrial practice (11).

15. It seems that an evolution towards responsibility of
the government for disposed radioactive waste, including some
form of governmental indemnification for damage to third
parties, might offer a better answer to this problem. In any
event, as it is not certain that the Paris Convention and other
international conventions or national legislation on nuclear
third party liability correspond to present concepts and
practices related to disposal of radioactive waste, this issue
has been submitted for consideration to the responsible Group
of governmental experts of the OECD Nuclear Energy Agency,
which could advise on the most satisfactory way to interpret,
to modify or to supplement the present provisions of the Paris
Convention.

16. Financing the disposal of high-level waste also raises
specific problems insofar as significant resources will be needed
which are at present not clearly specified. It is difficult to
assess now the future cost of disposal of currently-produced
waste, since disposal operations may not take place for a number
of decades; and consequently, the authorities responsible for
such disposal cannot ascertain clearly the most appropriate
charge for waste producers in return for the public service to
be provided at some future date. In the meantime, research,
development and demonstration work must be funded and carried
out, and the necessary resources have to be developed. Further-
more, other contingencies must be foreseen with regard to
disposal costs, due to the possible need for intervention
resulting from unexpected occurrences or changes in policy.
In view of this, it would be prudent to make financial provision
at the time of waste generation rather than wait until actual
disposal takes place. Ihe Polvani Report suggests that a fund
be instituted, based on contributions levied from utilities
according to the "polluter pays principle" (pages 63 and 64 and
Annex XI;. Along these lines, in the Federal Republic of
Germans'-, according to the Revised Atomic Energy Act (5)» costs
for interim and final storage facilities should be levied from
operators who have an obligation to transfer radioactive waste
to such facilities, with the possibility when a licence is
granted of requiring advance payments for handling this waste
/Section 21(3J7. The Canadian Bill (8) also provides for the
creation of a Radioactive Decontamination Fund. In short, this
Fund would be fed by contributions from nuclear operators who
are licensed to possess radioactive substances and used for
expenses which cannot practicably be recovered from this
operator Sections 51 to 5j>7. Finally, the US Department of
Energy announced in October 1977 a proposal by the Federal
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Government to accept and take responsibility for spent reactor
fuel from utilities on payment of a one-time fee, covering the
full cost of providing storage and disposal of the spent fuel,
should this be required. Clearly, however, the adequacy of
various financial schemes should be considered in relation to
the scope of the proposed regulatory policy and the broad
division of responsibilities between industry and governments.

To what e:ctent is it reasonable to reply on the perenniality
of regulatory systems?

17- It is obvious from this broad analysis that a key
question is the dependence which can be placed on continuity
and longevity of regulatory policies and, in particular,
institutional control. In this respect, it seems that there
are two objectives to be met:

(i) to define a reasonable: period of time during which
some form of effective regulatory control and
surveillance would have to be maintained over
radioactive waste repositories (to provide a
substantial and realistic complement to waste
isolation barriers independent of man), given all
relevant technical parameters (such as decay of
the radioactivity, physical and technological
barriers ...) and environmental protection
criteria;

(ii) to evaluate whether this period of time (which may
vary according to each regulatory measure to be
considered), as derived from technical and social
considerations, can be reconciled with the continued
effectiveness of the regulatory system conceived for
that purpose.

The solution to be adopted in relation to (i) will evidently
be greatly facilitated by an agreed interpretation of the moral
imperative which is to avoid leaving unjustifiable risks for
future generations. All industry generates additional risks
as well as additional advantages - both of which are often of
a permanent nature. There is therefore no justifiable rule
prohibiting the creation of any additional risk for future
generations. A far more reasonable objective, from the socio-
ethical point of view, would be to endeavour to achieve the
same level of safety for the future as for the present, account
being taken of the balance of risks, costs and benefits
transmitted to future generations, insofar as these can be
estimated.

18o An evaluation of the period of time during which it
would be reasonable to rely on the continuous effectiveness of
an appropriate regulatory system would mainly be derived from
the experience gained from past history. As opposed to the
intrinsic fragility and short or limited duration of obligations
based on private conventions, it appears that legal rules
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enacted through legislation or administrative regulations are,
in general, of a permanent duration. This is because one of
the main functions of law is to provide for the degree of
certainty and stability which is a necessary foundation for
social relations and political structures. The history of
the old European nations shows numerous examples of specific
legal rules which have endured several centuries, are"still
effectively applied today without interruption, and have
demonstrated their ability to adapt to drastic changes in the
social, economic and technical context (12).

19- Furthermore, the implementation of legal rules
through institutional mechanisms offers an additional guarantee
of continuity and duration. Institutions are often criticized
because of their tendency to self-perpetuation (13), which
in this case appears to be a definitive advantage rather than
a weakness- Without elaborating on the legal theory of
institutions, it is obvious that an institution is mainly
characterised by a specific purpose of common interest to a
social group and by a certain duration required for achieving
this purpose, often through an organic complex of rules
designed for regulating a given situation. All these
characteristics are relevant to the problem of long-term
control of disposed radioactive waste. Here again, examples
are not scarce of very old public institutions having carried
out the same functions during several centuries despite
historical upheavals (14). Finally, the "legal memory" does
not often lapse and it has proved possible to maintain judicial
or adrainistrative archives, with practically no gaps, for very
long periods of time, even by very rudimentary means (15);
this particular aspect is important in relation to the problem
of recording, which can now í>e tackled by using far more
reliable techniques.

20= An additional guarantee of continuity and duration
could be provided by supplementing national regulatory
provisions and mechanisms through appropriate international
agreements, taking into account the fact that disposal of
long-lived waste has international implications naturally
leading to co-operation between interested countries. The
purpose of such agreements would be to reinforce and, if
necessary, to replace the regulatory functions primarily
entrusted to national authorities in relation to disposal sites
on their territory. This device would be particularly justified
in the case of Regional Fuel Cycle Centres (16) in charge of
disposal of radioactive waste originating from several
countries. It may seem paradoxical to suggest relying on the
stability of international arrangements at a time where inter-
national life is dominated by uncertainties and antagonisms.
However, according to international law, treaties are in general
intended to be of a perpetual duration and should not be
terminated unilaterally; and a number of provisions in
treaties are not abrogated even due to war but are maintained
(for example, treaties regulating permanent civil regimes or
protecting rights of nationals). In fact, experience shows
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that treaties have often been applied over long periods of
time (17); furthermore, although the phenomenon of institution-
alization is relatively recent in international relations,
some international administrative "bodies (which only appeared
for the first time during the 19th century) have now existed
and pursued their objectives - with few or no intermissions -
for over a century (18).

21. Such conclusions are probably not easily accepted
by scientists who are not as familiar as lawyers with the
strength and near indestructibility of legal traditions (19).
A more scientific approach would consist of undertaking an
in-depth investigation of sociological aspects of juridical
systems. This would most probably confirm that the natural
permanency of legal rules or of regulatory and administrative
mechanisms is even greater with respect to provisions aimed
at protecting the private interests or ensuring the safety of
groups of population; and it would not only be true at the
national level but aiso in the frame of international law.
It is easy to understand that, in principle, provisions of
this type should not be endangered by political changes or
even civil or international war, because it would be contrary
to their objective and this is generally confirmed by
experience.

22. In adopting a balanced view, it should be recognized
that predictions on the long-term reliability of institutional
control which would be based only on historical experience
would be open to criticism. As observed in the EPA Eeport
referred to above: "Although it may be argued that there are
numerous examples of public and private institutions which
have functioned for periods of much more than several hundreds
of years, there is little basis for presuming that a given
current social organisation will survive for a like period of
time or that it will be aware of or have concern for radio-
active wastes. The distinction is one of perspective;
historical citations are certain, while predictions are not"
(page 26). For this reason, it is important also to judge
whether, as the observations in the preceding paragraphs tend
to demonstrate, the type of legal rules and administrative
mechanisms which are relevant to the control of long-term risks
associated to disposal into geologic formations:

have an in-built stability and longivity which is
even less affected by discontinuities in economic,
social and technical conditions or political
structures than other legal provisions or
institutions.

A positive answer would confirm the ability of institutional
control to provide for a few centuries the additional safety
guarantee which it is expected to associate with technological
methods.

(.—
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23- However, there are obvious limitations in the long-
term effectiveness of regulatory policies. It would not be
acceptable to plan to rely on an institutional control for
a much longer duration, such as 500 years or a millenary which
is a time-scale appropriate for measuring the longivity of
politically structured civilisations rather than of regulatory
policies (20). This reasoning leads to a preliminary impression
on hoií to optimise and integrate the respective performances
of technical and institutional controls. In fact, from the
technical point of view (based on the decay of radioactivity)
the question has been formulated in the following illustrative
manner:

"Are radioactive wastes a million-year problem,
a thousand-year problem or only a three-hundred-
year problem?" (21)

If technical solutions could be developed to ensure that no
residual risks at an unacceptable level requiring some form of
control ty man, would remain after something like 300 years,
then regulatory control and surveillance could be reasonably
regarded as in harmony with technical objectives. In developing
a regulatory criterion in this respect, governments might
nevertheless consider this figure as the maximum acceptable
in order to introduce an additional safety factor. For example
in its report, EPA suggests that it would be imprudent to
"plan waste storage and disposal systems in which basic elements
of safety rely on the performance of human functions for more
than about 100 years" (page 2 7 ) , which would indeed be a very
conservative criterion.

24o This preliminary review of regulatory considerations
related to available disposal options for long-lived waste
might help to eliminate the dramatic impression that society
is faced in this respect by an unprecedented challenge.
Further investigations at international level on these subjects
would certainly be of assistance in the formulation of national
policies for long-term management of radioactive waste. An
international consensus on the main aspects, such as nuclear
third party liability and regulatory criteria for waste disposal,
would have the considerable merit of providing reasonable and
acceptable objectives to be attained. Following the recommenda-
tions in the Polvani Eeport, the OECD Nuclear Energy Agency
will certainly attempt to make its contribution to the
development of such consensus.
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(18) For example, the Central Commission for the Navigation of
the Ehine set up in accordance with the Acts of the
Congress of Vienna (I8I5) and whose present structure is
largely based on the Hannheim Convention (1868) as
subsequently amended; the International Telegraph Union
established in 1865 sod later transformed into the
International Telecommunications Union; a number of
other international administrative organisations, such as
the Universal Postal Union or the International Union for
the Protection of Industrial Property, have their origin
in the second part of the 19th century.

(19) H» Ilaxey, idem, p. 132: "In any case, no responsible
person would ever rely on expectations about the stability
and longevity of social institutions".

(20) One of the best example of longevity of this nature is
the ancient Egyptian Empire (3000-2181 B.C.).

(21) ii. ilaxey, idem, p. 132.
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