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FOREWORD

The largest part, by mass and volume, of the radioactive waste created in
the operation and decommissioning of nuclear power plants, in the production
of nuclear fuel, in the use of radionuclides in medicine, industry and research
and as a by-product of various industrial processes, is of low activity.
Management solutions exist for some, but not all, of the waste types that can be
described as low activity. A new urgency exists in many countries to develop or
extend existing arrangements for low activity waste management and disposal
because of the ongoing or imminent decommissioning phase of their
commercial nuclear power plants. In other countries, the problems associated
with the management of the low activity radioactive waste from non-nuclear
industries, for example, waste including naturally occurring radioactive
material (NORM), is becoming more recognized. The subject of low activity
radioactive waste management raises several issues of both a philosophical and
a technical nature, such as the question of when a waste is to be considered
radioactive from a regulatory perspective, the issue of guiding suitable
management strategies for waste that is both long lived and present in large
volumes and of finding suitable disposal routes for new types of low activity
waste.

The TAEA organized this international symposium to provide an
opportunity for the exchange of information on the subject among its Member
States and to look for common approaches to the problems so identified. The
symposium explored the subject through five topical sessions: policies and
strategies for low activity radioactive waste management and disposal; very low
activity waste; low activity radioactive waste from decommissioning; long lived
low activity radioactive waste and unique low activity waste. This publication,
which constitutes the record of the symposium, includes the opening and
closing speeches, the invited papers, the summaries of the discussions during
the sessions and during the panel sessions and an executive summary of the
symposium. A CD-ROM containing the unedited contributed papers to the
symposium can be found at the back of this book.

The TAEA gratefully acknowledges the support and generous hospitality
of the Government of Spain through its Empresa Nacional de Residuos
Radiactivos, S.A. (ENRESA) and its Consejo de Seguridad Nuclear (CSN). It
also acknowledges the support of the French Agence nationale pour la gestion
des déchets radioactifs (ANDRA) and of the OECD Nuclear Energy Agency.
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EXECUTIVE SUMMARY

1.  BACKGROUND

The arrangements for managing many types of low activity radioactive
waste are quite mature. The waste generated during the operations of nuclear
power plants and from the use of radionuclides in medicine, industry and
research is managed routinely and disposed of, usually, in near surface disposal
facilities. However, there are some exceptions to this, especially in relation to
the large volumes of low activity long lived radioactive waste from the mining
and milling of uranium and thorium, from the production of fertilizers, from
the oil and gas industry and from the cleanup of land surface areas contami-
nated by industries which operated in the early to mid-twentieth century. For
these waste types, the management methods being used are not coherent from
country to country and there is, similarly, a lack of consistency in the way that
they are regulated.

As increasing numbers of nuclear power plants reach the end of their
useful lives and are decommissioned, the need to make additional arrange-
ments for the management and disposal of the associated waste is being
recognized both in terms of creating extra disposal capacity and of developing
new types of disposal facilities. Some of the types of radioactive waste from
decommissioning are unique in form and in the potential radiological problems
they present, for example, the graphite from gas cooled nuclear reactors; they
therefore need special consideration in the context of disposal.

Since much of the waste from decommissioning is inactive or contami-
nated to very low levels, there is a pressing need to have well-established
criteria for determining which waste can be freely released from regulatory
control and which needs to be treated as radioactive waste.

The problems of disposal in relation to disused sealed radioactive sources
from medical and industrial origins are becoming well known. Millions of such
sources exist and they are widely spread around the world. For most countries,
with no prospect of developing a geological repository, there is no safe and
affordable solution in sight. While proposals are being put forward to meet the
needs of these countries they are not yet well enough developed.

For these and other reasons it was timely to hold an international
symposium on the disposal of low activity radioactive waste, to provide an
opportunity for the exchange of views and experiences between IAEA
Member States and to seek common solutions to the problems so revealed.
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2. THE CURRENT SITUATION

Speakers from several countries described the existing and planned
arrangements for managing low activity waste in their countries. It is evident
that most countries with nuclear power plants have operating disposal facilities,
mainly of the near surface type, and that they also have the capability to extend
the existing arrangements to manage the expected waste from decommis-
sioning.

In some countries there are problems with public acceptance of proposed
new repositories for low level radioactive waste. However, some success stories
were described in which the potentially affected public had been given a strong
role in decision making about the construction and siting of the repository.

In some non-nuclear countries there are inadequate institutional
structures in place to facilitate the safe management of radioactive waste and
there is evidence of foreign companies taking advantage of this weakness in
operations involving radioactive sources. The lack of funds to implement inter-
nationally recommended safety requirements and to establish facilities for
managing radioactive waste is also a common problem for these countries. The
potential of the Joint Convention on the Safety of Spent Fuel Management and
on the Safety of Radioactive Waste Management (Joint Convention) to help
resolve some of the difficulties relating to establishing adequate national infra-
structures and to resolving disputes between countries on radioactive waste
management matters was highlighted.

3. WASTE CATEGORIZATION

Current radioactive waste categorization schemes give insufficient
attention to certain types of low activity waste. The increasing interest of
nuclear power countries in developing national strategies for managing the
waste from decommissioning has prompted proposals for new waste categories
and, in particular, a category of very low level waste. The current international
waste category scheme was determined mainly on the basis of the suitability of
waste types for disposal in different surface or underground locations. The
rationale for the newly proposed very low level waste category is that such
waste can be disposed of in simple facilities with fewer barriers than in normal
near surface repositories but, because of its very low activity, without any
reduction in facility safety. Several countries are actively exploring the scheme,
which brings clear economic benefits, and one country has already adopted it.
For countries operating a clearance policy, in which materials with activity
concentrations below clearance levels can be released from regulatory control

il
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for recycle or disposal in normal waste facilities, the lower bound of the activity
concentration of the material for disposal in very low level waste repositories
would be at the clearance level.

The recent international agreement on clearance levels, as documented in
the TAEA’s Safety Guide RS-G-1.7, has greatly helped national policy
development in this area. However, it was evident from the discussions at the
Symposium that there is a need for further guidance on procedures for
verifying compliance with clearance levels and for elaboration of the so-called
‘graded approach’ to regulation.

Other waste types are not explicitly considered in the current interna-
tional waste categorization scheme, examples are: disused sealed sources,
uranium mining and milling waste and waste containing naturally occurring
radioactive materials (NORM) from non-nuclear industries.

In summary, the international categorization scheme for radioactive
waste is useful since it provides a scientific and technical rationale for
separating waste types, but it needs to be elaborated to include other important
waste types and their potential disposal routes.

4. LONG LIVED LOW ACTIVITY RADIOACTIVE WASTE

This waste type arises from several sources: as a by-product from several
industrial processes, for example, the uranium processing industry, the
phosphate industry, the gas and oil industry and from the cleanup of historic
sites contaminated with radium. This waste usually contains low levels of
naturally occurring radionuclide contaminants but the radionuclides are long
lived and the waste is present in large volumes. Normal near surface disposal
facilities are not usually appropriate for this waste type because of its long lived
nature and its large volumes. Deep disposal is usually considered to be too
costly. National regulatory approaches to the management of the waste vary; in
some countries it is regulated as a radioactive waste, in others as a chemical
waste and in others it is not regulated. Very often the chemical or heavy metal
content of the waste presents a greater hazard than the radioactive content.
Similarly, the disposal practices being adopted vary considerably.

Discussions at the Symposium revealed a sense of frustration among
national regulators and operators at the inconsistencies and variations from
country to country and at the lack of international direction. A strong desire
was expressed for international guidance towards establishing a coherent and
internationally consistent treatment of the problem. Proposals were made for a
systematic risk based approach which balances concern for safety of the
affected public with economic realities.

iii
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5. DISUSED SEALED SOURCES

Although not strictly low active radioactive waste, this waste type was
included within the scope of the Symposium because it is currently seen as a
major radioactive waste disposal problem by most Member States.

The topic has been on the international agenda for several years and it
has become generally recognized that there is a need for safe but affordable
national disposal solutions for the small volumes of disused sealed sources that
exist in every country. For this reason, the ongoing international work to
develop the borehole concept, as a cheap but safe disposal system, capable of
being implemented in every country, was strongly endorsed by the Symposium.

Furthermore, the international organizations were encouraged to
develop and promote other practically useful technological initiatives and to
provide advice that is specific to particular problems rather than giving only
general recommendations.

6. OTHER ISSUES

The problems of unfavourable economics of scale that small countries
face in implementing solutions for managing radioactive waste were
highlighted. For example, it was pointed out that most countries will never have
a geological disposal facility because of the small amounts of high level waste
that they generate and because of the associated costs and difficulties. The most
obvious approach to these problems is through bilateral or multilateral action
— the sharing of the various types of waste management facilities between
countries. Evidence was presented of the recent progress made in this direction
and the role of the international organizations and of the Joint Convention in
facilitating such action was discussed.

7. THE FUTURE

It was evident from this Symposium that the field of low activity
radioactive waste management is still developing. Solutions are being sought
and tried out for managing several of the various waste types. Progress is being
made and it will be valuable to review that progress in a few years time.

v
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OPENING ADDRESS

Y.A. Sokolov
Deputy Director General,
Department of Nuclear Energy,
International Atomic Energy Agency,
Vienna

On behalf of the Director General of the IAEA, it is my pleasure and
privilege to welcome you to this International Symposium on Disposal of Low
Activity Radioactive Waste. I would like to offer my sincere thanks to the two
Spanish organizations, the Empresa Nacional de Residuos Radiactivos
(ENRESA), and the Consejo de Seguridad Nuclear (CSN), for hosting the
Symposium on behalf of the Government of Spain, in this magnificent and
historic city of Cérdoba. Let me also thank the French Radioactive Waste
Management Agency, ANDRA, for co-sponsoring the Symposium and the
OECD Nuclear Energy Agency for cooperating in its organization. I would
also like to thank you all, the 250 or so registered delegates from around the
world, for participating in this Symposium. I trust that you will have a fruitful
and enjoyable week.

This Symposium builds on the accomplishments of several related major
international conferences, while sharpening the focus on low and very low level
waste management issues. I should note, in particular, the Conference on
Safety of Radioactive Waste Management, held here in Cérdoba in March
2000, the Symposium on Management of Radioactive Waste from Non-Power
Applications — Sharing the Experience, held in Malta in November 2001, and the
Conference on Issues and Trends in Radioactive Waste Management, held in
Vienna in December 2002. The outcomes of these international conferences,
organized by the International Atomic Energy Agency, have heightened
awareness that the management of low activity radioactive waste is a recurring
and emerging issue in many Member States and have prompted the initiative to
organize this Symposium.

Low and intermediate level radioactive waste (LILW), containing both
short and long lived radionuclides, is produced in the nuclear industry from
activities such as uranium enrichment, fuel fabrication, reactor operations,
decommissioning of nuclear facilities and fuel reprocessing, as well as in
research laboratories, universities, hospitals and industries. The safe
management of radioactive waste, and specifically, the need to protect humans
and the environment now and in the future from its possible harmful impacts,
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has received attention both internationally and in Member States, especially
those having well established nuclear energy programmes. This issue is also of
concern in many other Member States that are using radioactive materials only
for medical, industrial or research purposes, as well as in those generating
radioactive waste only from non-nuclear industrial activities.

The largest volumes of radioactive waste currently generated in Member
States fall into the category of LILW. During the past few decades, much of this
waste has been placed in near surface repositories. Consequently, methods and
technologies for the disposal of LILW have developed and evolved consid-
erably. Several tens of surface and near surface disposal facilities have been
built worldwide, and more are under development. These facilities are
designed primarily to receive short lived LILW containing limited amounts of
long lived radionuclides. With the establishment of specific international safety
standards for this type of facility, safety reviews are regularly taking place in
Member States and, in some cases, repository upgrading is taking place in
States with repositories built to earlier standards.

An issue of current interest in many countries is the management of large
volumes of very low activity waste, mostly generated as a result of the decom-
missioning of nuclear installations, but also arising from research laboratories,
research reactors and nuclear power plants. Decommissioning and radioactive
waste management are interrelated activities that must be properly coordi-
nated; they need careful strategic planning if decommissioning projects are to
be taken forward successfully. In this context, it is generally recognized that the
lack of suitable disposable routes for all waste types generated during the
dismantling of nuclear installations may hinder decommissioning plans.

Although many surface and near surface repositories have been licensed
worldwide for the disposal of low level radioactive waste, the level of safety
provided by this type of disposal facility is not really commensurate with the
comparatively small radiological hazards presented by very low level waste.
Therefore, several countries, such as, Japan, Sweden, France, and in the near
future, Spain, have opted for simple and cost effective surface or near surface
repositories with minimum engineering, which will be dedicated to receiving
the largest part, by volume, of the decommissioning waste. Other countries may
be interested in following their example.

Complementary to the option of disposing of radioactive waste in the
ground, the application of the clearance concept can avoid unnecessary
disposal expenses by removing materials containing very low levels of radionu-
clides from the regulatory control regime. Such materials, once cleared, can be
treated as ordinary industrial waste or, in some cases, reused or recycled. The
IAEA has recently published a Safety Guide on this subject to provide
guidance to national authorities on the application of the concepts of exclusion,
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exemption and clearance. This publication contains specific levels of activity
concentration for both radionuclides of natural origin and those of artificial
origin which may be used to determine the levels at which bulk amounts of
material may be released from regulatory control. It also elaborates on how
these concepts may be used in a variety of situations.

Several types of low activity radioactive waste, primarily those containing
long lived radionuclides, require special consideration in selecting appropriate
disposal options. Examples are: the technologically enhanced naturally occurring
radioactive materials derived from industrial activities outside the nuclear
sector, irradiated graphite waste from gas cooled reactors, waste containing
depleted uranium and long lived radioactively contaminated chemically or
biologically toxic waste. A unique feature of these types of waste is that, even
though the radioactivity levels are low, the long half-lives of the radionuclides
may render them unsuitable for disposal in a typical near surface disposal facility.
Hence, alternative disposal options need to be explored and hopefully, this
Symposium can contribute to progress towards an acceptable solution.

Residues and waste containing naturally occurring radioactive materials
(NORM) have increasingly attracted attention due to their unclear regulatory
status in most Member States and due to the technical and logistic difficulties in
adequately handling their disposal. The main concerns are the extremely large
volumes (e.g. of mining residues) and the long lived radionuclides that they
contain. The safety implications of possible future intrusion into the waste and
unauthorized reuse of the materials pose particular challenges in selecting
appropriate disposal methods. In making decisions on the most suitable
disposal options for these waste types, not only radiological and conventional
safety aspects must be considered, but also socioeconomic and sociopolitical
factors. The IAEA has reviewed the current situation in a recent Technical
Report Series document and is currently developing guidance on the safe
management of these waste types.

Sealed radioactive sources are used extensively in most countries around
the world. The management of disused sealed sources is of particular
importance, especially in light of heightened security concerns with such
sources, and because they can present serious health hazards if they are not
kept under control. Because of their high specific activities they are not usually
accepted at normal near surface repositories. Currently, there is a great deal of
interest in exploring other potential disposal options with the aim of making
their long term management more safe and secure. A particularly attractive
and cost effective solution that is presently being investigated is the borehole
disposal concept, which seems to be especially suitable for high activity sources
and those containing long lived radionuclides. A borehole disposal project,
sponsored by the IAEA, is under development within the African region,
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targeting geologies at depths of thirty to fifty metres and utilizing straight-
forward and robust technology, which could be cost effectively deployed in any
country. The management of sealed radioactive sources is presently one of the
IAEA's high priority areas.

Member States with nuclear power have, thanks to the economic strength
of the power sector, set up adequate infrastructures to deal with the radioactive
waste from nuclear power generation. For these Member States, the
management of non-power radioactive waste does not pose major problems as
these waste types are, or can be, assimilated by the existing infrastructures and
the waste management programmes for the nuclear power sector waste. This is,
unfortunately, not the case in developing Member States with only non-power
applications. Indeed, many of them still face the problem of setting up proper
infrastructures and of acquiring the technologies that serve the purpose. For
these countries, shared solutions for the disposal of their limited amounts of
waste would make sense. Similar solutions may also be relevant to countries
with limited nuclear power or with only research reactors and several of these
countries have already displayed interest in finding shared solutions for the
disposal of their spent fuel and radioactive waste. The IAEA has recently
published a technical document elaborating a framework dealing with institu-
tional and other aspects of such multinational initiatives.

At the beginning, I mentioned a number of important recent interna-
tional meetings. I should also note the first Review Meeting of the Contracting
Parties to the Joint Convention on the Safety of Spent Fuel Management and
on the Safety of Radioactive Waste Management, which took place in
November 2003, and which identified several issues related to topics of this
Symposium. The Joint Convention is generally recognized as an effective
means for Contracting Parties to enhance their safety performance levels, by
systemically reviewing all national activities in the field of spent fuel and
radioactive waste management, and by comparing their practices with others at
the Joint Convention review meetings. In that respect, I would strongly
encourage more IAEA Member States to ratify the Convention, thereby
demonstrating their full commitment to safety in managing spent fuel and
radioactive waste.

Because the topics to be discussed at the Symposium are so diverse, you
have a very full programme ahead of you. I hope that your deliberations this
week will be fruitful and that they will contribute to making progress towards
the resolution of some complex radioactive waste disposal issues. I look
forward to hearing your findings.

I would like now to declare the Symposium open on behalf of the
Director General of the IAEA and give the floor to your Symposium President,
M.-T. Estevan Bolea, Chairperson of the Consejo de Seguridad Nuclear.
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M.-T. Estevan Bolea
President
Consejo de Seguridad Nuclear (CSN),
Madrid, Spain

During this week, we will be dealing with important and relevant issues of
safety as applied to the final disposal of low activity radioactive waste. I hope
that, jointly, we will be able to make progress and go deeper into the relevant
science and into the technical aspects involved in these activities. And, of
course, I expect that this symposium will contribute to the development of a
common understanding of this topic.

During the last few years, significant progress has been made in the safe
management of radioactive waste, both domestically and in the international
arena.

In Spain, we have developed a system which can serve as a model for the
safe management of low activity waste, thus guaranteeing compliance with the
basic principles published by the IAEA for the safe management of this type of
waste. ENRESA, the Spanish company in charge of radioactive waste
management, has the knowledge, the qualified personnel and the resources
that have allowed it to design and establish a national programme that has
gained the highest international recognition. A proof of the excellence of its
work is the El Cabril facility, which you will be visiting next Wednesday. The
Nuclear Safety Council, over which I preside, has started to apply all of the
necessary mechanisms in order to verify and control, throughout the process of
low activity radioactive waste management, compliance with the local and the
European regulations, as well as with the most demanding standards and
recommendations from international institutions, such as the International
Commission on Radiological Protection and the JAEA.

In the international arena, the OECD Nuclear Energy Agency and the
IAEA have established the scientific and technical grounds for the safe
management of radioactive waste by developing appropriate standards, safety
assessment criteria, methods and technologies. Great progress has been made
with the help of these agencies, which have even proposed innovative concepts,
such as the one designed by the IAEA for the final deep well disposal of
orphaned sealed radioactive sources.

I cannot but mention the Joint Convention on the Safety of Spent Fuel
Management and on the Safety of Radioactive Waste Management as the most
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valuable instrument available to the international community, aimed at
promoting the most demanding international safety standards for the
management of radioactive material and, in the context of this symposium,
aimed at attaining worldwide harmonization of safety approaches for the final
disposal of low activity radioactive waste. In my opinion, this is the interna-
tional instrument that deserves our confidence and to which we should devote
our efforts. Spain has always supported the Convention and has repeatedly
stated this before the IAEA’s Board of Governors. The institution I represent,
the Nuclear Safety Council, along with our government and ENRESA, are
perfectly integrated and involved in the work being performed for this
Convention.

Nevertheless, certain important technological and regulatory issues are
still to be understood more thoroughly. The problems raised by orphaned
radioactive sources need further consideration, since they can introduce heter-
ogeneities into the final disposal system that might affect the long-term safety
of a facility. Currently, the large volumes of waste with a low radioactive
content from several different origins constitute a challenge. The final disposal
systems for this waste type must provide a balance between radiological
protection — and consequently the protection of the population and of the
environment — and the economic costs involved in the system itself. Low
activity waste has appeared during the last few decades from directions, which,
initially, had not been contemplated in the design of low activity waste
management systems, such as, from accidents involving radioactive materials.
In Spain, everybody remembers the Acerinox case, which, while it did not
result in any radiological consequences for the population, generated
significant amounts of low activity radioactive waste and prompted us to
introduce changes in our radioactive waste management strategy and system.
In this context, I can also mention the recent war conflicts in which depleted
uranium was used as part of the military armament, generating significant
amounts of waste material and contaminating parts of the biosphere. Another
clear example of an emerging activity that involves the production of large
amounts of low activity radioactive waste in Spain is the decommissioning of
nuclear facilities. All of these issues will be discussed during this symposium.

I would like to finish by emphasizing the importance of the IAEA’s Inter-
national Conference on the Safe Management of Radioactive Wastes, which
was held here, at this location, in the year 2000. That event brought about a
qualitative change in the international standing of this problem. The
conference produced very concrete conclusions that were submitted to the
ITAEA’s General Conference for approval. The General Conference approved
a plan for international actions that is currently being used as a framework to
address, from the technical and regulatory viewpoints, the final disposal of
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radioactive waste and, particularly, in the context of this symposium, of low
activity waste.

I encourage you to engage actively in your work and discussions this
week, so that this symposium can also result in a great contribution towards
safety in the management of radioactive waste and, at the same time, I suggest
that you do not miss the opportunity of being here in Cérdoba and of enjoying
this lovely city.
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J.M. Gravalos
Director of Operations,

Empresa Nacional de Residuos Radiactivos,
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I should first like to welcome you on behalf of the Spanish Radioactive
Waste Management Agency, Empresa Nacional de Residuos Radiactivos, S.A.
(ENRESA), to the city of Cérdoba and to this opening ceremony of the Inter-
national Symposium on the Management of Low Activity Radioactive Waste,
which will be held throughout this week. I should also like to thank the IAEA
and all the organizations that have collaborated in organizing this event, and
most especially the Programme Committee for giving me the honour of being
able to address you today.

As has become traditional in recent years, this historical and monumental
city of Cordoba once more has the honour of hosting an important interna-
tional event. As you may remember, the International Seminar on Regulation
for the Long term Safety of Final Radioactive Waste Disposal, organized in
1997 by the OECD Nuclear Energy Agency, was held here, as was the Interna-
tional Conference on the Safety of Radioactive Waste Management, organized
by the IAEA in 2000. This is no coincidence, but rather, in my opinion, a result
of the fact that Cérdoba is the Spanish province most sensitive to issues relating
to radioactive waste management.

As you are aware, the Empresa Nacional de Residuos Radiactivos, S.A.
(ENRESA) is the public company that, since 1985, the year in which it was
created, has been responsible for the management of all types of radioactive
waste and for the dismantling of nuclear facilities in this country. The company
is independent of the waste producers and it has been provided with a sound
financial base. The national scheme within which the company exists includes
the involvement, in their respective realms of competence, of the State Admin-
istration, the Nuclear Safety Council (CSN), the waste producers and
ENRESA itself.

As regards the management of low and intermediate level radioactive
waste, Spain possesses an integrated management system covering the entire
range of activities, from waste collection and transport to final disposal. Within
this system, the nuclear facilities have the capacity to treat and condition waste
in accordance with ENRESA acceptance specifications, approved by the
Nuclear Safety Council. In other cases, the producers deliver their waste to
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ENRESA in an agreed manner and ENRESA carries out the necessary condi-
tioning tasks.

The El Cabril low and intermediate level radioactive waste (LILW)
disposal facility is an essential part of the national system and, in fact,
constitutes its central axis. Although the main purpose of the installation is the
final disposal of this type of waste in a solid form, it also possesses various
technological capabilities, including facilities for waste treatment and condi-
tioning and laboratories for waste characterisation and verification.

Over the years, the national system has demonstrated its operability and
flexibility, having adapted to the needs that have arisen, such as, the
management of radioactive waste from the dismantling of the Vandellés I
Nuclear Power Plant and of the waste arising from the occurrence of industrial
incidents not regulated by the nuclear system. In turn, these events have
allowed new principles and criteria to be established for the optimization of the
system.

The main directions in which the system is being optimized are shaped by
the ongoing need to minimize waste production and waste volumes, and the
need to plan for the management of the expected large volumes of very low
level waste arising from the dismantling of nuclear power plants and of waste
generated as a result of potential incidents — mainly in the metal industry.

The coordinated efforts of the last few years have led to the reduction in
the LILW generated at the nuclear power plants to less than one third and the
policy of collaboration with the producers in projects for waste volume
reduction, decontamination and the characterization of materials for recycling
will continue.

In order to be able to address the large volumes of very low level
radioactive waste and the waste generated in possible incidents, a project is
under way for the development of a complementary disposal facility for very
low level waste at the El Cabril site. This project is currently being reviewed by
the Nuclear Safety Council.

Finally, I should not like to conclude without underlining the importance
for the national system of the signing and implementation, in late 1999, of a
Protocol for collaboration in the radiological surveillance of metallic materials,
which includes the involvement of the various Ministries having responsibilities
in this area, the Nuclear Safety Council, various metallurgical associations, the
iron and steel production and recycling industries and ENRESA. The initiative
for establishing this Protocol was taken by the National Authorities as a result
of an incident at a steelyard in which a high activity source of *’Cs was smelted
due to its having been included in a batch of metallic scrap used in the
industrial process. The incident did not have any appreciable effect for people
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or the environment, but did cause operational disturbances and high costs for
the factory involved.

Since the implementation of the Protocol, there have been a significant
number of radioactive material detections and three further incidents, but with
smaller impact than the initial one, all of which points, in my opinion, to the
need to coordinate action at the international level.

The presentations and debates that will take place throughout this week
at the Symposium, on different aspects relating to low level radioactive waste,
will undoubtedly contribute to providing us with a better understanding of the
problems and will lead to the improvement of our management systems.
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Director of Radiation Protection,
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I should like to express thanks, on behalf of CSN, to the IAEA and to all
the other organizations that have collaborated in organizing the Symposium
along with the CSN. The efforts of those who have participated in organizing
this event undoubtedly warrant our recognition and deserve to be rewarded
with a series of excellent results, which I am sure will be the case.

One of the functions of the CSN, as the regulatory authority responsible for
nuclear safety and radiation protection, is the performance of studies, assessments
and inspections of all plans, programmes and projects relating to the different
phases of radioactive waste management, from production to final disposal.

Radioactive waste management is one of the most important challenges
facing the nuclear regulatory organizations of the world. In this respect these
organizations have to undertake a wide variety of tasks covering activities such
as the development of standards, the control of the management of the waste
generated at authorized facilities, as well as the waste arising from non-
regulated activities, the establishment of criteria for the declassification of
waste materials, the control of the management of waste from the dismantling
of installations and, obviously, the licensing of facilities for the temporary
storage and the final disposal of waste, as well as supervision of their operation.

The CSN is aware of the importance and difficulty of these tasks and it
sets aside significant resources to address them and actively participates in
international fora in which issues relating to the management and disposal of
radioactive waste are debated, with the objective of exchanging information to
help in resolving common problems.

The development of general criteria for the dismantling and decommis-
sioning of nuclear and other facilities which, as you are aware, give rise to large
volumes of low activity waste, is a priority issue in Spain. Our aim is to
completely or partially release the sites of such facilities for other future uses.
In this same context, it is necessary to develop criteria for the declassification of
waste materials arising from the dismantling of these installations. Because of
the low radiological risk associated with such materials, many of them can be
treated via conventional routes. The availability of this option contributes to
the optimization of the strategic processes of radioactive waste management.
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In the same context, mention should be made of the importance of having
a solid materials declassification process for use during the operating phase of
the facilities. This naturally contributes to reducing the waste to be managed in
decommissioning and to optimizing overall radioactive waste management.

In relation to declassification, a large number of activities have been
carried out or are currently under way in Spain, among which I shall mention,
as examples, the systematic approach to the licensing of various common
projects for the declassification of materials at nuclear power plants, such as
those applied to metallic scrap, spent resins, activated carbon and wood. Also
noteworthy is the recent adoption of a general standard for the declassification
of materials at medical, research and industrial facilities; this includes general
criteria and specific activity values for the radionuclides usually used at such
installations. All of the above mentioned declassification initiatives have taken
full account of the recommendations of the IAEA.

To date, one nuclear power plant has been dismantled in Spain, and
although the site has not yet been formally released, this is an aspect that is
currently being reviewed in the final stage of the licensing process. The
dismantling of a second nuclear plant is foreseen after the year 2006. A number
of nuclear production facilities have been decommissioned and various
uranium mine restoration projects have been carried out.

In keeping with the lines mapped out in the Joint Convention on the
Safety of Spent Fuel Management and the Safety of Radioactive Waste
Management, Spain possesses an administrative structure, a regulatory
framework, an assignment of responsibilities and a financing system that
provide assurance that the management of spent fuel and radioactive waste will
be carried out safely.

Although, to date, no generic regulations have been developed governing
the long term management of radioactive waste, the regulatory authorities
have defined and approved, upon request, specific criteria applicable to the
licensing of individual facilities.

Nevertheless, because we are aware that the very nature of the safe
management of radioactive waste and spent fuel, particularly in the long term,
involves regulatory and social dimensions different from those applicable to
operating facilities, certain initiatives have been undertaken to develop and
complete the legal and regulatory framework, taking into account the various
elements of international consensus in this area. As a result, the new Strategic
Plan soon to be published by the CSN includes a number of objectives and
actions relating to these issues.

The areas in which work is currently being performed are the
development of standards relating to safety in the management of low and
intermediate level radioactive waste, the development and implementation of
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radioactive waste management plans at the sites of waste production and
actions aimed at improving the general capacity to respond to radiological
emergencies in which significant amounts of low activity radioactive waste
might be generated.

Likewise, several initiatives have been launched for the adoption of
general criteria applicable to the release of sites; this includes requirements for
institutional surveillance when the sites cannot be released without restrictions.
Of special interest is the problem of the management of the long lived low
activity waste associated with uranium mining and milling activities, on which
the Symposium will include a specific session.

I should especially like to mention the problems involved in managing
TENORM waste arising from the processing of materials contaminated by
isotopes of natural origin, which is very much a major issue in Spain at present.
In this respect, as in the previous cases, the bringing into harmony of practices
at international level is of great importance.

Mention should be made of the fact that in licensing the new comple-
mentary facility at El Cabril for the disposal of very low activity waste, work
has been carried out jointly with ENRESA during the preparatory phases for
the definition of applicable safety and radiation protection criteria.

Following this example, I would like to express my conviction that in
order to guarantee adequate protection for workers, the public and the
environment, and to respond with rigour to the current social demands relating
to radioactive waste management, very close collaboration is required between
all those involved; this includes the regulatory authorities, the waste producers
and, obviously, those responsible for the actual management. International
collaboration in this area is also considered to be a priority issue, as regards
both the bringing of practices into harmony and the development of interna-
tional standards of reference. In this respect I should like to endorse the work
carried out by institutions such as the IAEA through its standards development
committees, especially the one dealing with radioactive waste, WASSC, the
OECD Nuclear Energy Agency through its various specialist groups and the
WENRA through its radioactive waste and dismantling liaison group.

The symposium that we are opening today is very much a part of the
aforementioned initiatives and constitutes a valuable forum for debate and the
presentation of problems and solutions. I wish you great success in the work to
be undertaken over the next few days and hope that you find time to enjoy the
many attractive features that this historic city of Cérdoba has to offer.

17






KEYNOTE ADDRESS

F. Jacq
Chief Executive Officer,
Agence nationale pour la gestion des déchets radioactifs,
Chéatenay-Malabry, France

Radioactive waste management, especially in the case of low and inter-
mediate level waste, is an important issue in all countries, irrespective of their
national energy policies or their stance on nuclear energy. In that respect, [ am
very happy to endorse the initiative of the International Atomic Energy
Agency in organizing this symposiun and to welcome here all the representa-
tives of the countries and organizations involved for the discussion of such a
crucial matter and for the sharing of valuable experiences with colleagues and
counterparts. Radioactive waste management is definitely a field where an
added value may be gained through international cooperation.

It is important to define very clearly the nature of the potential interna-
tional cooperation to be implemented. It is obviously desirable that common
principles be formulated and shared by the different actors. On such major
themes as waste conditioning or environmental protection, general rules may
prove beneficial to all. However, the bases for international cooperation must
remain very clear at all times. Waste management is essentially a matter of
national jurisdiction. The approach to radioactive waste management is specific
to each country, it may be influenced by the historical background of the waste
management activities in the country, by the specific technical designs
developed to ensure safe manag ement, by the nature of geological formations
(if underground disposal is sought), by the industrial infrastructuure, by the
corporate framework, by the national arrangements for safety regulation, etc.
Similarly, cooperation and the definition of common principles must not lead to
wrong impressions. There is no single way to manage radioactive waste and
national specificities must be taken into account. Furthermore, waste
management is not only a scientific and technical issue, but also a social and
political one. The implementation of a management system also implies the
careful forging of a suitable framework for the system to work efficiently. In
summary, one must recognize that, for many countries, globalizing the
industrial management of radioactive waste is not on their current agendas and
would upset their populations if it were.

A quick overview shows that industrial solutions exist or are emerging for
most types of low and intermediate level waste. It is therefore possible and
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desirable to obtain some feedback from the experience gained, even after only
a few decades of practice. Such feedback is a useful element in orienting future
approaches and for promoting continuous industrial progress. During the past
decades, the specialists involved in radioactive waste disposal have demon-
strated their ability to develop new techniques and to bring more and more
rigour to their waste management methods. Disposing of low and intermediate
level waste in surface facilities now represents a sound and proven industrial
practice. In such a context, and in the interests of making continuous progress,
research must continue in practical directions towards managing adequately
any future changes within the installations.

A major interest of this symposium is in the opportunity it offers to make
comparisons between different approaches. There are already many aspects
where existing practices may be put into perspective. If I only had one example
to quote, I would choose a non-technical one, that is, the disposal costs for low
and intermediate level waste. However, the purpose of such comparisons
should not be to establish preferred approaches or to select a single solution.
On the contrary, the goal should be, not only to highlight the differences, but
also to understand and to explain why they may lead to equivalently satis-
factory and safe solutions.

A common objective for all countries is to have the availability of
solutions for the entire set of waste categories. In the current context, the
solutions for some categories appear to be less developed than for others. One
may think more particularly of radium-bearing waste resulting from historical
practices initiated as early as the beginning of the 20th century. Others may
mention graphite waste originating from the former gas-graphite reactor
system. France, for example, is currently confronted with finding solutions for
both of these waste categories, and she is far from being alone in that position.
Consequently, I believe that special attention should be given to the subject,
since it constitutes a significant barrier towards progress.

The waste package is a key element in the waste management
mechanism. It constitutes the basis of the safety approach. The care with which
the specifications of the package are first defined, then controlled, through
rigorous quality assurance procedures, is essential. Often enough, waste
management incidents which are reported in the media are concerned with
waste packages. The credibility of sound management is often determined by
such matters.

The safe management of radioactive waste is achieved primarily through
the reliability of the managers and of all the actors involved in waste disposal in
carrying out their long term responsibilities. In order to properly implement
their missions, they must be associated, at an early stage, with any new waste
management practices. Ultimately, it may be desirable that new practices for
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managing a waste type become applicable only after an assessment study
involving the future manager. It would not be appropriate for any manager to
be required to assume responsibility for situations over which he has no real
control or margin of flexibility. In fact, it is in the waste producers’ interest to
associate management organizations, as early as possible, in any new
procedure. It is the best way to estimate requirements, to assess innovative
solutions and to adapt to any new constraints resulting from the regulations. It
is desirable, therefore, for the waste manager not to remain a simple actor
intervening only at the end of the line, but rather to be one who contributes
actively and concretely to the overall management process.

The history of low and intermediate level waste management now spans
several decades. As we all know, history implies memory, and memory
sometimes involves forgetfulness. One of the key challenges during the years
ahead will be to manage acquired knowledge, to preserve memory and to
maintain the required skills. Part of the feedback already obtained gives reason
to reflect on future strategies, such as, the feedback from disposal facilities that
have already entered, or are ready to enter, into their monitoring phase. I
strongly believe that we must carefully reflect on the experience already
obtained and to continue to preserve knowledge, not only to prevent the
repetition of past errors, but also to maintain the safe control over the activities
that were launched a few decades ago.

The management solutions that we develop are not only useful to
ourselves but also to other users, and especially to the public at large when we
are dealing with the waste resulting from nuclear medicine. The public often
has mixed feelings, not only about radioactive waste, but also about associated
management methods. Doubts are sometimes cast on the managers’ rigour or
truthfulness concerning reported data, while other concerns are expressed
about our capability to accept the responsibility for the waste. It is therefore
imperative that our citizens learn about what we are doing, if only to ensure
that they understand better the issues at stake and that we, in turn, are in better
position to take their expectations into account.

Hence, this symposium has several objectives. Looking rapidly at the
agenda, I notice that a broad diversity of view will be presented throughout the
different sessions and should lead to a top quality and fruitful debate. Let us be
thankful for such a wonderful opportunity to meet here and to advance
together towards a safer and more effective management of radioactive waste.
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We are grateful that the IAEA has created this opportunity to discuss the
disposal of low activity radioactive waste, and the NEA is gladly cooperating in
the organization of this symposium.

While the public and political debate about waste management is
focusing on high level waste and spent nuclear fuel, it is often forgotten that by
far the greatest volumes of radioactive waste are generated in the very low
level and low level waste categories. Outside the nuclear power programmes,
materials with similar levels of radioactivity are also generated in large
amounts. Given the volumes that are involved, it is important that a review of
current management perspectives be made in order to understand and address
concerns that may be warranted from both a safety and an economical point of
view.

The NEA has been engaged for over twenty years now in helping its
member countries to find long term sustainable solutions for the management
and disposal of radioactive waste. Its standing Committee on Radioactive
Waste Management (RWMC) works on issues related to policy and governance
in long term waste management, stakeholder confidence issues, the long term
safety of deep disposal, and the development of scientific information and
databases. RWMC is also active in the development of frameworks for the safe
and efficient decommissioning of nuclear facilities and for managing the
attending materials.

1. THERE ARE MANY EXAMPLES OF SUCCESSFUL
IMPLEMENTATION OF FINAL REPOSITORIES FOR SHORT
LIVED LOW AND INTERMEDIATE LEVEL WASTE

Activities for ensuring the safe management of short lived low and inter-
mediate level waste have been ongoing for many years now. More than 80 near
surface disposal facilities have been built worldwide and more are under devel-
opment. Regulatory frameworks and specific international safety standards are
also in place through the work of the IAEA.
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Short lived low and intermediate level waste is also successfully being
disposed of at intermediate depth in geological repositories operating in
Finland and Sweden.

The capacity of the existing disposal facilities usually covers well the
needs of the operational phase of the nuclear installations that they serve. One
of the reasons for this is that, nowadays, the nuclear installations generate less
low and intermediate level waste than previously, due to better operating
procedures and improved housekeeping.

2. SOLUTIONS, BUT ALSO CHALLENGES, IN DISPOSING OF
LONG LIVED LOW AND INTERMEDIATE LEVEL WASTE

One option for the management of long lived low and intermediate level
waste is to build deep underground repositories that are ultimately closed and
sealed. This option is being widely investigated and developed worldwide to
protect humans and the environment both now and in the future.

Long lived low and intermediate level waste is being disposed of in the
Waste Isolation Pilot Plant (WIPP) geological repository in the USA. A
geological repository for both short and long lived non-heat emitting waste has
also been licensed for operation in Germany (the Konrad mine), although it is
not yet operative. Efforts are under way in other countries.

Other options than building repositories are also being considered, e.g.
borehole disposal in some small programmes. A specific technical challenge, in
some countries, is to find ‘ad hoc’ long term solutions for waste with special
properties, such as, mixed waste and graphite waste. In the meantime, the safe
storage of all these waste types has to be maintained.

3. WASTE MANAGEMENT CHALLENGES ALSO ARISE FROM
THE DECOMMISSIONING OF OBSOLETE INSTALLATIONS

A new range of challenges is opening up as modern nuclear power
programmes mature and large commercial nuclear power plants approach the
end of their useful lives for reason of age, economics or changes of policy on the
use of nuclear power. The scale of such challenges may be judged from the fact
that over 500 nuclear power plants have now been constructed and operated
worldwide As of October 2004, 440 were in operation and 84 had been phased
out. OECD/NEA member countries account for more than 80 % of the total
number of plants and most of these will need to be decommissioned in the next
few decades. When all of these nuclear installations are being decommissioned,

24



OPENING SESSION

relative large volumes of very low activity waste will be generated. This, in turn,
will place demands on repository space. Current planning indicates that decom-
missioning activities will peak around the year 2015.

The volumes of the decommissioning waste generated depend on many
different parameters, such as, clearance levels set by national authorities, the
possibility of recycling materials, the availability of repositories (geological or
surface based) and the costs of disposal. Solutions already exist to deal with
very low level wastes, for instance, the Morvilliers facility in France has just
started operation and a new facility is expected to be opened at El Cabril,
Spain, but further discussions and developments are warranted to arrive at a
stabilized approach to these issues worldwide. The NEA perspective on the
decommissioning waste volumes will be presented in Session 3 of the
symposium.

In the context of very low level waste it must be observed that radioactive
products, by-products and ‘waste’ arise from practices other than nuclear
power generation. In particular, more than 280 million tonnes of slightly
radioactive coal ash are produced annually worldwide. It is notable that
different management standards are being applied for nuclear and non-nuclear
industry waste.

4.  THERE IS WIDE INTERNATIONAL AGREEMENT ON THE
BASIC PRINCIPLES ON WHICH SOLUTIONS MUST BE
FOUNDED

There is international agreement, now formalized in the Joint Convention
on the Safety of Spent Fuel Management and on the Safety of Radioactive
Waste Management that solutions are required that do not result in undue
burdens on future generations and whose reasonably predictable impacts are
not greater than those permitted for the current generation. In the spirit of the
“The Rio Declaration”, the international community, and certainly the OECD
countries, are adhering to the principle that those who generate the waste — as
well as those who benefit from the primary sources — should also provide for
the appropriate management means. Amongst these means there is, at the
national level, the provision of appropriate policy and regulatory frameworks
and relevant institutions. The NEA committees are working on the regulatory
aspects. One identified important item, is the provision of regulatory
frameworks that do not require new permits on each occasion when different
parts of the plants are dismantled. Progress in amending regulations is taking
place in countries, such as Germany, France and the United States of America.
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5. SOCIETAL CHANGES REQUIRE THE ADAPTATION OF
APPROACHES

Long term radioactive waste management is being shaped by the rapid
changes that are occurring in modern society. These include new forms of
governance for dealing with hazardous activities, including decision making
processes that involve a large number of stakeholders and, therefore, new
forms of dialogue. The new dynamics of dialogue and decision making process
have been characterized as a shift from a more traditional “decide, announce
and defend” model, focused on technical assurance, to one of “engage, interact
and cooperate”, for which both technical assurance and quality of the decision
making process are of comparable importance. Consequently, the scientific and
engineering aspects of waste management safety are no longer of exclusive
importance. I call your attention to two publications of the NEA in this context,
Society and Nuclear Energy and Learning and Adopting to Societal Require-
ments for Radioactive Waste Management.

In general, the decision making process for a repository for short lived
low level waste is not expected to be as difficult as the process for imple-
menting repositories for high level waste and long lived waste. However, in the
present context, it is clear that:

— any significant decisions regarding the management of radioactive waste
will be accompanied by a comprehensive public review with the
involvement of a diverse range of stakeholders;

— the public, and especially the local public, are not willing to commit
themselves to technical choices on which they have insufficient familiarity
and understanding.

Recent progress in Belgium and Canada in the management of low level
radioactive waste provides good examples of such new approaches.

In Belgium, 76 inhabitants of the municipality of Dessel have worked for
four and a half years in a partnership with the national waste agency NIRAS/
ONDRAF, and have just proposed to the municipal council an integrated
disposal project. The NEA is happy to have provided an opportunity — last
year — for an international review of the Belgian partnership concept. It is
expected that, similar to the Dessel partnership, two more local partnerships —
involving the municipalities of Mol, Fleurus, and Farcienne — will each issue a
report on a repository project in their communities.

In Canada, a solution to the disposal of the historic low level waste in the
Port Hope community has been found — with the active involvement of the
community. Also in Canada, through the joint efforts of the industry and the
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municipalities around the Bruce nuclear power station, progress is being made
in the long term management of low and intermediate level waste at the
Western Waste Management Facility located on the Bruce site. Technical work
was carried out over a period of two years and a hosting agreement was signed
on October 13, 2004 by the Kincardine Municipality on principles leading to a
geological disposal facility. The agreement mirrors the one signed in Port Hope
between that municipality and the Federal Government.

The NEA is giving great attention to the issue of decision making and to
concepts in which the public, and especially the most affected local public, are
involved in the planning process. The NEA Forum on Stakeholder Confidence
is a focal point for developments in these areas.

6. 